
T OOL DESIG N Ger 26 
HEWLETT-PACKARD 

lIP 97 
Owner's Handbook 

and Programming Guide 



"The success and prosperity of our company will be assured only if we offer our customers 
superior products that fill real needs and provide lasting value, and that are supported by a 
wide variety of useful services, both before and after sale." 

Statement of Corporate Objectives. 
Hewlett·Packard 

When Messrs. Hewlett and Packard founded our company in 1939, we offered one superior 
product, an audio oscillator. Today, we offer more than 3,000 quality products, designed and 
built for some of the world's most discerning customers. 

Since we Introduced our first scientific calculator in 1967. we've sold over a million world·wlde, 
both pocket and desktop models. Their owners include Nobel laureates, astronauts, mountain 
climbers, businessmen, doctors, students, and housewives. . 

Each of our calculators IS preCision crafted and deSigned to solve the problems ItS owner can 
expect to encounter throughout a working lifetime. 

HP calculators fill real needs. And they provide lasting value 



HEWLETT PACKARD 

The HP-97 
Programmable Printing Calculator 

Owner's Handbook 
and 

Programming Guide 

March 1977 

00097-90001, Rev, 0 3177 

Printed in U.S.A. 
© Hewlett.Packard Company, 1976 





-

Contents 

The HP-97 Programmable Calculator . . .. .. .....•. .. . ... . .. . ......... 8 
Function Key Index ................... . .....•... . ......... . . . . ......... 9 Programming Key Index ...... .. " .. ,' .. . . . .. . . ....... . . . ......... . . .. 10 Meet the HP-97 ... 
Manual Problem Solving. 
Running a Prerecorded Program 
Your Own Program 
Using this Handbook . .. 

. .......... 13 
. . . .. . . . ..... .. . . . . . ..... .. .. .. ... . . . .. 14 

............ 15 
. . .. . ... . ... .. 18 
.... . ..... . . . ... .. .. .. ... . . . .... . . ... 20 

Part One: Using Your HP-97 Calculator ... ... . . . .... ... .. . . . . .. . .... 21 
Section 1: Getting Started .. ... . . . . . . . . .. . . .. . . . . . . . 23 Display ... 23 Keyboard . . . . .. . . . .. . . . .. . . . . . . .. . . .. . . . . . .. .. . . . .. 23 Keying In Numbers .. ..... ....... . . . 24 Negative Numbers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24 Clearing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 24 Printer . . ........•..... 25 Functions. . . 

. . 25 One·Number Functions. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . 26 Two-Number Functions. . . . . . ..... . .... 27 Chain Calculations . . . . . . . . . . . . . 29 A Word about the HP-97 .... .. . .. . . .. . .. 33 
Section 2: Printer and Display Control . . . . . .... .. . .. ....... . . ... 35 Display Control Keys . . . . . . . . ... . ... . . . . ... 35 Display Number Changes . . . . . . . . .. . .... . . . . . . .. . . ... .. . .. 36 Scientific Notation Display . . .. 36 Fixed Point Display . . . . . . . . . . . . . . . . . . . .... 37 Engineering Notation Display ......... . .. . . . . . . . . . .. . .. 38 Format of Printed Numbers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 Automatic Display Switching . . . . . . . . . . . . .... 42 Keying In Exponents of Ten ..... . .. . ... . . . . . . . . .... .. . . . . . ......... . ... 43 Calculator Overflow . . . . . . . . . . . . . . . 44 Error Display ....... • ......... 45 Low Power Display . . . . . . . . . . .. . 45 

Section 3: The Automatic Memory Stack . . .. . . . . . . . ...... ..... . ..... 47 The Stack . . . .. . . . . . . .............. 47 Initial Display. . . . . . . . . . . . . . . 47 Manipulating Stack Contents . . . . . . . . . .. . . . .. .. . . . . . . . ........ . . . . ..... 48 Reviewing the Stack . . . . . . . . . . . .. . ... . . . ...... 48 Exchanging x and y . . . . . . . . . . . . . . . . . . ... 49 
cleiit.i#:'; Display ..... ............ . . . . . . . . ...... . . . . . .. ........ 50 ~ -~ ... . . . ..... 51 One-Number Functions and the Stack . . . . . . . . . . . . . . . . . . . . . . . 52 Two-Number Functions and the Stack ..... . . .... .. . . .. . . . ...... . . .. . . . ...... 53 Chain Arithmetic. . . . . . . . . . . . . . . . ...... . .. . . . . . ....... 54 Order of Execution . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . 57 



LAST X 
Recovering from Mistakes 
Recovering a Number for Calculation 

Constant Arithmetic . 

..... . . .. . . .... • . .... . .. ... • . ... ..... 58 
.......... . • ...........•........ 59 

. 59 
. ... ..... ...... . .......... 60 

Section 4: Storing and Recalling Numbers ... . .. . . . .. . .. .. .. .. . . ....... 63 

Storing Numbers . . . . . . . . . . . . . • • . . . . . .. 64 

Recalling Numbers .............•.......... •• • .. . . ....... 64 

The D Register . . .. . . . . . . . . . . .. . .. . . . . . . . . .. . .. . . . 65 

Protected Secondary Storage Registers ..............• • ..........••.......... 66 

Printing the Storage Registers ..................... . . . . . .. ....... . . . . .. ...... 69 

Clearing Storage Registers .... . . .....• .. ......... 70 

Storage Register Arithmetic ...........• • .......... ••• ......... . ••. .......... 72 

Storage Register Overflow. . . . . . . . . . .. . . . .. . . . . . . .. . . . . . . . . •. . . . . . . 74 

Section 5: Function Keys . .. . . . . .. . . .. . . . .. . . . . . . . . .. . . . .. . . .. . .. . 77 

Number Alteration Keys .... . . . • . • . . . . . . . . • • . • . • . . . . . . . • . • . . . . . . . 77 

Rounding a Number .. . ... ... . .. . ........... .. ........... •• ........... 77 

Absolute Value. . . . . . . . . . . . . . . •• . . . . . . . . . . . . . . . . . . . . . . ... 78 

Integer Portion of a Number ... . . . .. .. ..•. • . .. . .. .. . •.• . .... . ........ 78 

Fractional Portion of a Number . . . . . • •. . . .. . .. . ......... 78 

Reciprocals ...... . . .. . ...• . ... . ...... • .............. 79 

Factorials . . . . .. ... . . ....• ..... .. . .. . . • . . .. . .. . .. .... 79 

Square Roots . . . . . . . . . . . . . . . 80 

Squaring .. . . . . • • • . . . . . . . . . . . • . . . . . . . 80 

Using Pi ... . . .... .. .. . . . .... . .. . . . .. • . • • . . . .. . . . • ..• .. . .. .. . •.. 81 

Percentages ......... . ... . •...........•............•.............. 82 

Percent of Change . . . . . . • • . . . . . . . . • . . . . . . . . . . . 83 

Trigonometric Functions . . . . . . . . . . . . . . ..... .. • . . . . .. . . ..... •• . . . . . ...• . . . . 83 

Degrees/Radians Conversions '" 83 

Trigonometric Modes . 84 

Funct ions . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . • . 84 

Hours, Minutes, SecondsfDecimal Hours Conversions ....... 85 

Adding and Subtracting Time and Angles . . . . . . . . . . . . . . . . •............... 87 

Polar/Rectangular Coordinate Conversions ... ••. .... . . • • • ...... 89 

Logarithmic and Exponential Functions . . . .. .. .• ................ 93 

Logarithms . . . . . . . . . . . . . ....• • . .. .. ..••...... 93 

Raising Numbers to Powers ......... .. . .. . . . .. .. ..•. . . . .. . . ... • .•..... 94 

Statistical Functions . . . . . . . • • . . . . . . . 97 

Accumulations ... . ... 97 

Mean .... .. •• .. . .. .. .•.. •. .... . .... ... 100 

Standard Deviation . . . . . .. . . . . . . . . . .. . . . . . .• . ........ 102 

Deleting and Correcting Data . . • • . . . . . . . . . . . • • . . . . . . ... 105 

Vector Arithmetic .. . .• . . . . .. ....•. •.. . ... . ....• . ... ..... 106 

Part Two: Programming The HP·97 .. . . . . . . . ...... .... ... . . .. ...... ..... 109 

Section 6: Simple Programming . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 111 

What is a Program? . . .. . ....•..... ..... •• .. .. 111 

Loading a Prerecorded Program . .. . . . . . . . . . . . . .. . . . .... 112 

Printing a Program . .••• • •. . . . .... .•..•...... . ... .. . .. . 114 

Program Memory . . . . . . . .. . .••. . . . .. . . . .•• • .. . .. . ...•........ 115 

Keycodes .. .. .. • • .. .. .. .. .. . • . .. .. . 116 

Problems. . .. . . ...•... . .. ..••..•• .. . ....... • .. ........ 117 

Clearing a Program . . . . . . . . • • . . . . . . . . . . . • • . . . . . . 117 

Creating Your Own Program . . . . . . . . . . .• . . . . . . . .••. . . . .. . . . .•• • .. . . .. 118 

The Beginning of a Program . . . ... . .. ... .. . .•. • .. . ... . . ...... . . . .. ..... 119 

Ending a Program . . . . . . . . . • • . . . . . . . . . . . • • . . . . . . . 119 

The Complete Program ............ . ... . ... . . . ......... . .. .. .. ...... 119 



Loading a Program . . . .• . . . . . . . . .. .•.. .. . . ......... 119 Running a Program . . . . . . . . . . . . . . . • . . . . . .. 121 Searching for a Label .......... . .... . ... ..... . . . . . .. ....... . .. .. ..... . .. 122 Executing Instructions . . . . . . . • • • . . . . . . • • • . . . . . . .. 122 Labels and Step 000 . . . . . . . . .................... 124 Flowcharts. . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . 124 The Printer and the Program . . . . . . . . . . . . . . • . . . . . . . . . • . . . 128 Printer Operation during a Running Program . .. . .. . .. . . .. .••.. . . . . . .. . . . . 128 Using the Printer for Creating Programs . . ..... . ...•.. . . .... . . .•.• • ..... 128 Program listing . ',' . .. . .. . . 131 Printing a Space ........... .. . . . . .. • .. . . . ... 132 Problems . . . . .. . .. . . . . . . . .... . . ..•. .•. .. . . . . ... .• .. . . .. . • . . . . 133 
Section 7: Program Editing ....... . ..... .... .. . ...... ... ........ ... .... 135 Nonrecordable Operations . . . . . . .. . . . . .. . . .• .. . . . . . .... . ..••....... 135 Pythagorean Theorem Program . . .... .... ..•..• . ......••.• •. .. . .... 136 Initializing a Program .. . ......• • ..........••.......... •• ....... 137 Running the Program .......• • ..........• • ....... 138 ReseHing to Step 000 . . . . . . . . . . . .. . . . . . . . . . 138 Single-Step Execution of a Program ...... . ..... 139 Modifying a Program . . . . . . . .. . . . . . .. 140 Single-Step Viewing without Execution . . . . .. . . . . . .. .. .. .. . .. . 141 Going to a Step Number .. . . ........•...• .. . .. . . .•.. • . . . . ...... 142 Stepping Backward through a Program ........... . ... . . 144 Verifying Program Changes .. . . .. . .. . .. . .. .... .. .. ... .. ... .... .. .. ..... .... 145 Running the Modified Program . . . . . . • . . . . . 145 Deleting an Instruction . . . . . . . . . . .. .... .. . . ...... • . • ......... 146 Using the Printer for Editing ...... . •.. .• . . .. . . ••. . •• ... ...••.. • ... . ....... . 148 Problems . . . . . . . . ... .......... 149 

Section 8: Branching ... . ................. 153 Unconditional Branching and Looping . . . ... ... .. ... . . .. .. . ... .. . . . .... . . . 153 Problems . . . . . . . . . . . . . . . . . . . . . • • . . . .... 155 Conditionals and Conditional Branches. . . . . . . . • • • . 158 Problems . . . . . . . . . . . . . . .. .............. . . . .. .. . ...... 164 
Section 9: Interrupting Your Program ......... 169 Using lila . . ........ .... ... ... .. . . .. . ........ 169 Using Pause . . . .... 171 Pausing to View Output . . .. . .... . . . . . . . .. .. 171 Pausing for Input . . . . ... .. .. . .. ... ..... .. ...... .. 173 
Section 10: Subroutines . . . .. . . . . 177 Routine-Subroutine Usage . . . . . . . . . . • . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . 182 Subroutine limits . . . . . .. .... . .. . ... . . .. . . .. ... . .. 185 Problems . . . . . .. . . . ... 186 
Section 11: Controlling the I.Register ........... . . . . . . . .. . . . .. ... 191 Storing a Number in I . . . . . . . . . . . . 191 Exchanging x and I . . . . . . . . . . . . . • . . . . . . . . . .. 192 Incrementing and Decrementing the I· Register ...... . ...........•. • . • ..... 192 Problems . . . . . . . . . . . . . . . . . . 197 
Section 12: Using the I· Register for Indirect Control . 201 Indirect Display Control . . . . . . . . . . . . . 202 Indirect Store and Recall .. . . . . . . . . . . . . . . . . . . . • • . . . . . . 205 Indirect Incrementing and Decrementing of Storage Registers .... .. . . ...... 213 Indirect Control of Labels and Subroutines . .. . . . . .. . . .. . . • ••. . .. 21 4 Rapid Reverse Branching . . . , . . ..• .. ... . , . , , . 221 Problems . . . . . . . . . . . . . . . . . . ..... .. ... .. .. ... . ..... . ..... 226 



Section 13: Flags . . .. . .. . .. . . •. . .. . . . . ... . .. . 231 
Command-Cleared Flags . . . . . . • .. . . .. . . . . . . . . . . . . 231 
Test·Cleared Flags . . . . .. . . . . .. . . . .. . .. . . .. . . ...... 232 
Data Entry Flag . . . . . . . . . . . . . . . . 235 
Problems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240 

Section 14: Card Reader Operations . . . . . . ...... . . ... . . .. . . . . . .. 245 
Magnetic Cards ......... . . . . . . . . . 245 
Program Cards . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .... . . .......... ... _ . 245 

Recording a Program onto a Card. . . . . . . . . . . . . . . . . . 245 
Reloading a Recorded Program from a Card .......... . .. . . .. . .. .. . . . . 247 
Merging Programs . . . . . . . . . . . . ... 247 

Protecting a Card. . . ... .. . . . ....... . . . . . . ..... 250 
Marking a Card . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . ... . 250 
Data Cards .. 251 

Recording Data onto a Card . . . . . . . . . . . . . . . . . . . . . . . . . . . 251 
Loading Data from a Card . .. 252 
Merged Loading of Data . . . . . . . . . . . . 258 
Pausing to Read a Card . . . . . . . . . . 266 

Section IS: The HP-67 and the HP-97: Interchangeable Software .. .. 271 
Keycodes. 271 
Print and Automatic Review Functions ..... 273 
A Word about Programming .. . . . . . • . . . . . 275 

Appendix A: Accessories .... . . ..... .... . . . . . .. .. . . 277 
Standard Accessories . . . . . . . . . . . . . . . . . . . 277 
Optional Accessories . . . . . . . . . . . . . . . . . . . . . . . . . . . . 277 

Security Cable . . 277 
Reserve Power Pack ....... .. ... .. 278 
Blank Magnetic Cards. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. ..... 278 
Multiple Card Packs .. 278 
Program Card Holders . . . . . . . . . . . . . . . . . . . . . . . . . 278 
Paper Rolls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 278 
HP-97 Application Pacs . . ...... . ....... 279 
Programming Pad .... . ............. . . • . . . . . . 279 

Appendix B: Service and Maintenance . . . . . . . .. . .. . ... . . . . ...... . . 281 
Your Hewlett-Packard Calculator ....... 281 
AC Line Operation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 282 
Battery Charging . . . . . . . . . . . . ..... .. ................ 282 
Battery Operation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 283 
Battery Pack Replacement . . . .. .. .. .. . .. . ... . , . . ... . .. . . . . .. . ... 283 
Battery Care . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 284 
Your HP·97 Printer . . . . . ............. . . . . . . • . . . 285 

Paper for your HP-97 . .. .. . . .. . . . . . .. . . . . . . . .. . . . .. . . . . . . . .. . .. 285 
Replacing Paper .... . . 286 
Printer Maintenance . . . . . . . . . 287 

Magnetic Card Maintenance . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 287 
Service . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 288 

Low Power . . . . . . . . . . . . . . . . 288 
Blank Display . . . . . . . . . . . . . . . . . . . .. 288 
Blurring Display .. . . . ........ . . ...... 288 
Improper Card Reader Operation . . . . . . . . . . . . . 288 

Temperature Range ................. . . .. . . .......... . . . ... . . .... . . . . . . . 289 
Warranty .... 289 

Full One·Year Warranty . . . . . . . . . . ... . .. . ...... 289 
Obligation to Make Changes .. . . . ..... 289 



Repair Policy ......... ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . 290 
Repair Time ............ . ............ . . .. . . . . .. . .. . . .. . . . . . . . . . . . . 290 
Shipping Instructions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 290 
Shipping Charges ... . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . ... 290 
Further Information .... . ...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 290 

Appendix C: Improper Operations .... . .. ... . . . ... ... . 291 
Appendix D: Stack Lift and LAST X . . . . . . . . . . . . . . . . 293 

Stack liff . . . . . . . . . .. . . .. . . . . . . . . . . .. . .. . ...................... .. .... 293 
LAST X .................... . ....................... . .. .. .... .. . .... 294 

Appendix E: Calculator Functions and Keycodes .. . .... .. : .. ..... . .. . 295 
Index ............. . .. . ................ . .............. . ..... 301 

Lunar Module model on page 110 courtesy of NASA, AM ES Research Center. 



The HP-97 Programmable 
Printing Calculator 

Automatic Memory Stack 
Registers 

T ............. ~I O~.OOE~ 
z .. ' ..... ~.oo 
y ............. ",10",.00,,-------, 

Displayed X ..... 

Addressable Storage Registers 

Primary Registers 
(i) Address 

I I I 25 

R( I I 2' 

Aol I 23 

Rei I 22 

A.I I 2 1 Protected 

RA 1 I 20 Secondary Registers 
(1) Address 

I 9 As. I I 19 . ... . n 
A, 

A, I 8 RH I I 18 0' r·, 
A. 7 As'! 17 ... ." 
A. 6 RSf, 1 16 .. .. LY 

A, 5 Rsd 15 .... . . I< 

A. • AIi' ! 14 ..... l· 

A, 3 Au ! 13 

A, 2 Au l 12 

A, 1 Rs'! 11 

Ro I 0 Aso l 10 

o 
C::=::JI LAST X 

Program Memory 

000 I 
001 51 

002 51 

003 51 

004 5 1 

005 51 

-
f-

220 51 

221 51 

222 51 

223 5 1 

22. 5 1 



Function Key Index 

Manual RUN Mode. PRGM·RUN switch PRGM.uJRUN set to RUN. 

Function keys pressed from the keyboard execute individual functions as they are pressed. Input 
numbers and answers are displayed. All function keys listed below operate either from the keyboard or 
as recorded instructions in a program. 

o Paper advance push- lEI Selects fixed point &J Computes reciprocal of 
button. Press to advance dis~ay (page 37). number in displayed 
paper without printing am Selects engineering X-register (page 79). 
(pege25). notation display Ell Computes square of 
OFFrc.OtI Power switch (pege 38). number in displayed 

(pege 23). ~ Followed by number X-register (page SO). 

MAH.i~i:HORM Print Mode 
key. selects number of dis- I'li Computes square root 
played digits (page 36). of number in displayed 

switch. Selects printing 
Number Manipulation 

X-register (page 80). 
option (page 25). o Places value of pi 

Printing Functions rB Rolls up contents of (3 .141592654) into dis-
stack for viewing in dis- played X-register 

PRINT:i sl'ltoCE I Advances played X-register (page 81). 
paper one space without (page 49). a • a II Arithmetic 
printing (page 132). 131 Rolls down contents of operators (page 27). 
PAINT:~ Prints contents stack for viewing In dis-

Storage of all primary storage played X-register 
registers (page 69). (pege 48). em Store. Followed by 
PAINT" STACK I Prints con - B Exchanges contents address key, stores dis-
tents of automatic memOf)' of X- and V-registers of played number in specified 
stack (page 47). stack (page 49). primary storage register 

ImJ3 Prints contents of em Clears contents of 
(Ro through R,. R ... through 
RE• I). Also used to perform displayed X-register displayed X-register to zero storage register arithmetic (pege 25). (page 24). (page 64). 

Digit Entry Number Alteration mD Recall. Followed by 
m:mm Enters a copy of @ Gives absolute value address key, recalls number 
number displayed in X-re- of number in displayed from specified primary 
gister into V -register. Used X-register (page 78). storage register (Ao through 
to separate numbers R,. A .... through RE, I)intothe 
(page 51). OED leaves only integer displayed X-register 

am Changes sign of 
portion of number in dis- (page 64). 
played X-register by 

mantissa or exponent of 10 truncating fractional portion ' Cl R£G I Clears contents of 
in displayed X-register 

(pege 78). all primary storage registers 
(pego 24). 

' fRAC f leaves only fraction-
(Ao through A, . A ... through 

ID3 Enter exponent. After al portion of number in 
RE, I) to zero (page 70). 

pressing, next numbers displayed X-register by I L .... ST xl Aecalls number keyed in are exponents of truncating integer portion 
, 0 (page 43). (page 78). 

displayed before the pre· 
vious operation back into 

@) through [!) Digit keys @g Rounds mantissa of the displayed X-register 
(page 24). 1 O-digit number in X-register (pege 59). 
El Decimal POint to actual value seen in the 
(page 24). · display (page 77). IEID Primary exchange 

secondary. Exchanges 
Display Control Mathematics contents of primary storage 

registers Ro through Re with 
B Selects scientific @ Computes factorial of contents of protected 
notation display number in displayed secondary storage registers 
(page 36). X-register (page 79). Aso through Rs. (page 66). 



Trigonometry 

I .IiMsl Converts decimal 
hours or degrees in dis­
played X-register to hours, 
minutes, seconds or 
degrees, minutes, seconds 
(page 85). 

I H.MS.! Converts hours, 
minutes, seconds Of 

degrees, minutes, seconds 
in displayed X-registef to 
decimal hours or degrees 
(page 85). 

i HMs .. 1 Adds hours, minutes, 
seconds, or degrees, 
minutes, seconds in 
Y -register to those in dis­
played X-register (page 87). 

i SlH"' IICOS-ll TA...-3 Computes 
arc sine, arc cosine, or arc 
tangent of number in 
displayed X -register 
(page 84). 

llIlI G:m am Computes 
sine, cosine, or tangent of 
value in displayed 
X-register (page 84). 

S Converts degrees in 
displayed X-register to 
radians (page 83). 

([!g Converts radians in 
displayed X-register to 
degrees (page 83)_ 

@!ID Sets decimal degrees 
mode for trigonometric 
functions (page 84). 

@ Sets radians mode for 
trigonometric functions 
(page 84). 

~ Sets grads mode for 
trigonometric functions 
(page 84). 

POlar/Rectangular 
Conversion 

CIi1 Converts x, y rectangu­
lar coordinates placed in X­
and V -registers to polar 
magnitude r and angle (J 

(page 89). 

em Converts polar magni­
tuder and angle (J in X- and 
V -registers to rectangular 
x and y coordinates 
(page 90). 

Logarithmic and 
Exponential 

m Raises number in 
V -register to power of 
number in displayed 
X-register (page 94)_ 

[i!) Common antilogarithm. 
Raises 10 to power of num­
ber in displayed X-register 
(page 93). 

GI Natural antilogarithm. 
Raises e (2.718281828) to 
power of number in dis­
played X-register (page 93). 

~ Computes common 
logarithm (base 10) of num­
ber in displayed X-register 
(page 93). 

Em Computes natural 
logarithm (basee, 2.718 .. ) 
of number in displayed 
X-register (page 93). 

Statistics 

ED Accumulates numbers 
from X- and V-registers into 
secondary storage regis­
ters R~ through As. 
(page 97). 

~ Subtracts x and y values 
from storage registers 
R~ through Rs. for correct­
ing or subtracting BJ 
accumulation entries 
(page 105). 

rn Computes mean 
(average) of x and y values 
accumulated by BJ 
(page 100). 

(!) Computes sample 
standard deviations of x and 
y values accumulated 
by ID (pago 102). 

Percentage 

m Computes x% of y 
(page 82). 

I %cHI Computes percent of 
change from number in 
V-register to number in 
displayed X-register 
(page 83). 

Indirect Control 

D Recalls number from 
I-register into displayed 
X-register. (To store num· 
ber in I. use m:J D.) 
(poge 65). 

III) When preceded by 
@0. em. E.IlI!I. 
1m, Gm, or @). the 
address or control value for 
that function is specified by 
the current number in I 
(page 201). 

GSJ Increment and skip if 
zero. Followed by D. adds 
1 to contents of I . Followed 
by mI, adds 1 to contents of 
storage register specified 
byvaiue in I. Skips one step 
if contents are then zero 
(page 192). 

@) Decrement and skip if 
zero. Followed by a. 
subtracts 1 from contents 
of I . Followed by 
mI, subtracts 1 from con­
tents of storage register 
specified by value in I. Skips 
one step if contents are then 
zero (page 192). 

crm Exchanges contents 
of displayed X-register with 
those of J -register 
(pago 192). 

Flags 

(ill) Set flag . Followed by 
flag designator (0. 1, 2. or 
3), sets flag true (page 231). 

(§ Clear flag. Followed by 
flag designator (0. 1, 2 . or 
3), clears flag (page 231). 

Magnetic Card Control 

IW/OAUIIf a magnetic card is 
passed through the card 
reader immediately after 
this operation, the contents 
of the storage registers are 
recorded on the card 
(pogo 251). 

I MEAC£ I Merges. rather than 
overwrites, data or program 
from magnetic card with 
data or program in calcula­
tor (page 247). 



Programming Key Index 

PROGRAM Mode Automatic RUN Mode 

PRGM·AUN switch set to 
PRGM o>AGM~ .... 

PRGM-RUN switch set to RUN PAGM..r:IIRI.JH 

All function keys except the 
ones below are loaded into Function keys may be executed as part of a recorded program 
program memory when or individually by pressing from the keyboard. Input numbers 
pressed. Program memory and answers are displayed by the calculator, except where 
contents recorded upon indicated. Data or instructions loaded from magnetic card into 
magnetic card when card is calculator when card is passed through card reader. 
passed through card 
reader. 

Active keys: Pressed from Executed as a 
the keyboard: recorded program 

In PROGRAM mode only instruction: 
six operations afe active. 
These operations are used 

ODGlIlJD ODGlIlJD®®@@l@l to help record programs, 
and cannot themselves be ®®@@l® @)(IJ®ill00®0®(!) 
recorded in program User-definable keys. Cause Label designators. When 
memory. calculator to search down- preceded by lID. define 

ward through program beginning of routine . When 
memory to first designated preceded by am or mE, 
label and begin execution cause calculator to stop 
there (page 121). execution, search down-

ward through program 
memory to first designated 
label, and resume execu-
tion there (page119). 

lim Go to. Followed by mm Go to. Followed by am Go to. Followed by 
8 @) @J @) , positions 8 @)@) [[I, sets calculator label designator (B through 
calculator to step @) @) @) to step@) @) @) of program D. U ® through U ®. @) 
of program memory. No memory without executing through (!) ) or tIll . causes 
instructions are executed instructions. Followed by calculator to stop execution, 
(page 135). label designator (D through search through program 

D. U ® through D ®. @) memory to first designated 
through (!) ) or tIll. causes label , and resume execu-
calculator to search down- lion there (page 153). 
ward through program 
memOf'y to first designated 
label and stop there (page 
135). 

mE Go to subroutine. tmm Go to subroutine. 
Followed by label desig- Followed by label designator 
nator.( D through D. a (!) (0 through D. D ® 
through a (!), @) through through D (!) . @) through 
III) or em. causes calcula· (0) or [DJ, causes calculator 
tor to start executing to search through program 
instructIOns. beginning with memory to first designated 
designated label label and execute that 
(page In). section of program memory 

as a subroutine (page 1 n). 

- -



PROGRAM Mode 

Active keys: 

PRINT; ! PfIGM I Print pro­
gram. Prints conlents of 
program memory, begin­
ning with current step and 
continuing until two 
consecutive 1m instruc­
tions are encountered or step 
224 is printed (page 131). 

GD Back step. Moves 
calculator back one step in 
program memory 
(page 135). 

m:I Single step. Moves 
calculator forward one step 
of program memory 
(page 135). 

@IT! Delete. Deletes current 
instruction from program 
memory. AU subsequent 
instructions moved up one 
step (page 136). 

Automatic RUN Mode 

Pressed from 
the keyboard: 

am Return. Sets calculator 
to step 000 of program 
memory (page 138). 

PRINT-j PAGM I Print pro­
gram. Prints contents of 
program memory, beginning 
with current step and con­
tinuing until two consecutive 
ma instructions are en­
countered or step 224 is 
printed (page 131). 

em Back step. Sets 
calculator to and displays 
step number and keycocle 
of previous program mem­
ory step number when 
pressed; displays original 
contents of X-register when 
released. No instructions 
are executed (page 135). 

m:J Single step. Displays 
step number and keycocle 
of current program memory 
step when pressed; exe­
cutes instruction. displays 
result, and moves calculator 
to next step when released 
(page 135). 

@ID After D prefix key, 
cancels that key. After other 
keys, does nothing. Does 
not disturb program memo 
ory or calculator status 
(page 136). 

Executed as a 
recorded program 
Instruction: 

am Return . If executed as 
a result of pressing a label 
designator or executing a 
em instruction, stops 
execution and returns 
control to keyboard. If exe­
cuted as a result of a tmm 
instruction, returns control 
to next step after the c.mm 
instruction (page 119). 



PROGRAM Mode Automatic RUN Mode 

Active keys: Pressed from Executed as a 
the keyboard: recorded program 

instruction: 

~ Clear program. ~ After a prefix key, 
Clears program memory to cancels that key. Afterolher 
all m instructions, sets keys, does nothing. Does 
calculator to step 000, clears not disturb program memory 
all flags, and specifies FIX 2 or calculator status 
display and DEG modes (page 135). 
(page 135). 

I PAUSE I Stops program 
execution and transfers 
control to keyboard for 1 
second, then resumes pro-
gram execution (page 171). 

(!!B Ix:Y11 {B] junl 

IX"071Iuo?llx~o?1 i )«071 

Conditionals. Each lests 
value in X-register against 
value in Y -register or 0 as 
indicated. If true, calculator 
executes instruction in next 
step of program memory. 
If false, calculator skips one 
step before resuming 
execution (page 159). 

(!2) Is flag true? Followed by 
flag designator (0, 1, 2, or 
3), tests designated flag . If 
flag is set (true) calculator 
executes the instruction in 
the next step of program 
memory. If flag is cleared 
(false), calculator skips one 
step before resuming 
execution. !Ii} clears flags 
F2 and F3 after tests 
(page 231). 

m Run/stop. Begins exe- m Run/stop. Slaps pro-
cution from current step of gram execution (page 119). 
program memory. Stops 
execution if program is 
running (page 169). 

Any key. Pressing any key 
on the keyboard stops 
execution 01 a running 
program. 

" 
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Meet the HP-97 
Congratulations! 

With your purchase of the HP-97 Programmable Printing Calculator, you have acquired a truly 
versatile and unique calculating instrument . Using the Hewlett-Packard RPN logic system that 
slices with ease through the most difficult equations, the HP-97 is without parallel: 

As a scientific calculator. As a scientific calculator, the HP-97 features a familiar adding­
machine style keyboard for rapid data entry wedded to a powerful calculator with dozens of 
mathematical , stati stical , and scientific functions, and a three-way printer for archival per­
manence to your answers . 

As a problem-solving machine. Anyone who can follow simple step-by-step instructions can 
use the prerecorded magnetic cards in the Standard Pac and the optional application pacs to 
solve common problems from the areas of engineering , mathematics , finance, stati stics , 
medicine , and many other fields. Immediately. 

As a personal programmable calculator. The HP·97 is so easy to program and use that it 
requires no prior programming experience or knowledge of arcane programming languages. 
Yet even the most sophisticated computer experts marvel at the programming features of the 
HP-97: 

• Magnetic cards that record data or programs-permanently. 
• 26 data storage registers. 
• 224 steps of program memory. 
• Fully merged prefix and function keys that mean more programming per step . 
• Easy·to·use editing features for correcting and modifying programs. 
• Powerful unconditional and conditional branching. 
• Three levels of subroutines, four flags, 20 easiiy·accessed labels. 
• Indirect addressing. 
• Printer to record results, list programs, or trace executing programs . 

And in addition, the HP· 97 can be operated from its rechargeable battery pack for complete 
porlability, anywhere . 

Now let 's take a closer look at the Hp·97 to see how easy it is to use, whether we solve a 
problem manually, use one of the sophisticated prerecorded programs from the Standard Pac , 
or even write our own program. 
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Manual Problem Solving 
To get the feel of your HP·97, try a few simple calculations. First, set the switches that are 
located in the upper left·hand comer of the keyboard as follows: 

Set the OFF-ON switch OFF~"" to ON. 

Set the PRGM-RUN switch PRGM~RUN to RUN. 
. TRACE 

Set the MAN-TRACE-NORM sWItch MAN~NORMto MAN . 

To solve: Press: Display: 

5 + 6 = II 1::9 II 11.00 

8 + 2=4 !Bill 4.00 

7 - 4 = 3 E9 Bill 3.00 

9 X8= 72 B Ba 72.00 

...!... = 0.20 1::9 . 1 0.20 
5 

Sine of 30° = 0.50 1::9 Be 10.50 

Now let's try something a little more involved. To calculate the surface area of a sphere , the 
formula A = 7Td2 can be used, where: 

A is the surface area of the sphere . 
d is the diameter of the sphere, 
7T is the value of pi , 3. 141 592654. 

Ganymede , one of Jupite r's 12 moons, has a diameter of 3200 mi les . You can use the HP-97 to 
manually compute the area of Ganymede. Merely press the following keys in order. 

First , ensure that a paper roll has been properly installed in the calculator, and slide the 
MAN-TRACE-NORM switch MANDNORM to NORM. 

Then: 

Press 

1::9~e3~ 

B 
SB 
a " 

Display 

13200. 

I 10240000.00 

I 3.14 

I 32169908.78 

1 32169908.78 

Diameter of 
Ganymede . 
Square of the 
diameter. 
The quantity 7r. 

Area of Ganymede 
in square miles. 
The answer printed . 

328s. oe 

32169998. 78 

>;' '2: 

Pi 
X 

*** 

You can see that the paper tape has preserved a record of your calculation . Save thi s tape-you 
are going to use it to write a program for your HP-97. But first let 's look at a prerecorded 
program , one of the 15 that are shi pped with your calculator. 
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Running a Prerecorded Program 
The Standard Pac shipped with your calculator contains 15 prerecorded magnetic cards, and 
each card contains a program. By using cards from the Standard Pac (or from any of the 
optional application pacs, available in areas like finance, statistics, mathematics, engineering, 
or medicine) you can use your HP-97 to perform extremely complex calculations just by 
fo llowing the cookbook-style directions in each pac . Let 's try running one of these programs 
now . 

I . Select the Calendar Functions program from the Standard Pac card case. 

CALENDAR FUNCTIONS (Or -rnm ddyyyy SUNOA YO) 
..-- Side 2 

<1>OT , ¢>DT2 ¢>L\.DYS ¢>L\.WKSDVS OT. OOW 

2. Ensure that the PRGM-RUN switch PRGM~RUN is set to RUN . 

3. Set the Print Mode sw itch 
TRACE 

MAN~NORM to MAN . Insert 

side I of the Calendar Functions 
card, printed side up , into the card 
reader slot on the front of the 
calculator as shown . When the card 
is partially into the slot , a motor 
engages and passes the card through 
the calculator and out a similar slot 
at the rear of the calculator. Let the 
card move freely . 

4. The calculator display should read LI ~C~,d~ __ ..J 

must be read in. 
to prompt you that side 2 of the card 

5. Now insert side 2 of the Calendar Funct ions card, again face up, into the card reader 
slot on the front of the calculator and permit it lO pass through the card reader to the rear 
of the calcu lator. 

6. If after either pass of the card through the card reader , the display shows I Error I, 
that side of the card did not read properly. Press II, then insert that side of the card 
into the card reader slot and let it pass through again. 

7. When both sides of the card have been read properly, the di splay will again show the 
previous answer. 
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8. Insert the card into the window slot, 
as shown . The markings on the card 
should be directly over the keys 

marked S Ii!!! ea. 
The markings, or mnemonics, on 
the card now identify the function of 
each of these five keys. 

You are now ready to use the program . 

Example: How many days are there 
between September 3, 1944 and 
November 21 , 1975? 

Solution: The figure below duplicates the user instructions for the Calendar Functions 
program . These instructions can also be found in the HP-97 Standard Pac , just as can the 
instructions for the other 14 programs in the Pac . 

STEP INSTRUCTIONS tNPUT 
K EYS 

OUTPUT 
DATA/UNITS DATA/UNITS 

1 Load side 1 and side 2. 

2 For day of the week calculations 

go to step 6. 

3 Input two of the following: 

First date (mm.ddyyyy) DT, D Day # , 

Second date (mm.ddyyyy) DT, D Day # 2 

Days between dates DAYS Ii Days 

or weeks between dates' WKS. DYS III Days 

4 Calculate one of the following: 

Firsl dale D DT, 

Second date D DT, 

Days between dates Ii Days 

Weeks between dales III WKS. DYS 

5 For a new case go to step 2. 

6 Input date and calculate day 

of the week (0 :E Sunday, 

6 = Saturday). DT II DOW 

7 For a new case go to step 2. 

' Either days between dales or 

weeks between dales. but not 

both, may be input in step 3. 
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To solve the problem, just follow the User Instruct ions , beginning with step I . Since you 
have already performed step I, and you do not wish to perform step 2, you continue on to 
step 3. There you input the first date in the format mm .ddyyyy. (This means you key in the date 
as the month, from 00 to 12, then a decimal point, then the day as dd. and finally the year as 
yyyy.) Thus, to key in September 3, 1944: 

Press Display 

09.031944 109.031944 

Reading across the line, you can see that after you input the first date (DT!), you are directed 
under the KEYS heading to press II. 
Press Display 

12431337. Julian day number 
(number of days since 
the inception of the 
Julian calendar). 

Now fo llow the instructions for the second date (DT2), which is November 21,1975. 

Press 

11.211975 

IE! 

Display 

111.211975 1 
12442738. 1 (Julian day number 

used by astronomers.) 

Now you move to step 4, which gives the key you press for calculation. You can see that to 
calculate the days between dates, you press II . 
Press Display 

111401_ 

~ The number of days between September 3,1944 and November 21,1975 is 11401. 

You can run the program again as often as you like. With the calendar program, you can 
~ calculate the days between dates, the weeks between dates , or even the day of the week on 

which any date fall s. 

...... You have seen from this example how simple it is to use your HP·97. You can begin using 
your Standard Pac , or any of the optional applications Pacs, right now. All you have to do to 
begin taking advantage of the calculating power and programmability of the Hp·97 is follow 
simple instructions like these . 
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Your Own Program 
Earlier, you calcu lated the surface area of Ganymede, one of Jupiter's 12 moons, and you 
should have saved the paper tape with the keyst roke li st from that problem . Now, if you 
wanted the surface area of each moon, you could repeat that procedure 12 times, using a 
different value for the diameter d each time . An easier and faster method, however, is to 
create a program that will calculate the surface area of a sphere from its diameter, instead of 
pressing all the keys for each moon. 

To calcula te the area of a sphere using a program . you should first creale the program, then 
you must load the program into the calculator, and finally you nm the program to calculate 
each answer. If you want to save the program, you can record it permanentl y on a magnetic 
card . 

Creating the Program . You have already created it! A program is nothing morc than the 
se ries of keystrokes you would execute to so lve the same problem manually. Two additional 
operations, a label and a refilm are uscd to define the beginning and end of the program . 

Loading the Program. To load the keystrokes of the program into the calculator: 

1. Slide the PRGM-RUN switch PRGM~RUN to PRGM (program). 

2. Press II B to clear the calculator. 
0. _ 

3. Press the following keys in order. (When you are loading a program, the di splay gives 
you information that you will find useful later, but wh ich you can ignore for now .) 

1111 Defines the beginning of the program . 

E Defines the end of the program . 

The calculator wi ll now remember thi s keystroke sequence . 

Running the Program. To run the program to find the area of any sphere from its diameter: 

I. Slide the PRGM-RUN switch PRGM~RUN back to RUN . 
2. Key in the value of the diameter. 
3. Press II to run the program. 

When yo u press II ' the sequence of keystrokes you loaded is automatically executed by 
the calculator, giving you the same answer you would have obtained manually. 

For example, to calculate the area of Ganymede . wit h a diameter of 3200 miles: 

Press Display 

3200 13200. 

e I 32169908.78 Square miles. 
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With the program you have loaded , you can now calculate the area of any of Jupiter's 
moons-in fac t , of ally sphere-using its diameter. You have only to leave the calculator 
in RUN mode and key in the diameter of each sphe re for which you want the area, then 
press II . For example, to compute the surface area of Jupiter' s moon 10, with a diameter 

of 23 10 miles: 

Press 

23 10 11 

Display 

16763852_56 Square miles. 

For the moons Europa, diameter 1950 miles, and Callisto, diameter 3220 miles: 

Press 

1950 

Display 

I 11945906_07 

I 32573289.27 

Area of Europa in 
square miles. 

Area of Callisto in 
square miles. 

Programming the HP-97 is thaI easy ! The calculator remembers a series of keystrokes and 
then executes them at the press of a single key. In fact the HP-97 can remember up to 224 
separate operations (and many more keystrokes . since many operations require two or three 
keystrokes) and exec ute them at the press of one of the label keys. By using. say . label A for 
one program. label B for another . etc., your calculator can contain many diffe rent programs 

at one time. 

Reco rding the Program. Just as the programs in the Standard Pac have been permanently 
recorded on magnetic cards, so yo u can record your program on a magnetic card . To record 

your program: 

I . Selec t a blank , unprotected (unclipped) magnetic card . 

Side 1 Side 2 

2. Slide the PRGM-RUN switch PRGM~RUN to PRGM. 
3. Insert side I of the card into the front card reader slol on the calculator . Pe rmit the 

card to pass through the card reader to the rear of the calculator. Since your program 
conta ins fewe r than 11 3 instructions. you need to pass only one side of the card through 
the card reader. Your program is now recorded on the magneti c card. 

4. Be sure to mark the card so you don' t forget what program is on the card and what keys 
control the program . The marked card might look like this when you are through: 

t~ "[0:' ;:.;;.:.:::5 ... p ... h_e_ye_S_u_~_e_~_A_" ... ea"""_L'; I ltd.,A - - - - _ J 
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5. The program now on the card will remajn there unti l you record another program over 
it. To save the program pennanently , so that no other program can be recorded on the 
card, clip the comer of the card neares t side I: 

~/-~/~~~~~~~--~I 
Side 1 protected. /1j~.!&~.::d:..~;.;.;~;_h_u;_ .... G. _s_ur ... = .... _A. .. ~"-_oL. j Side 2 unclipped, 

unprotected . 

That 's all there is to il! You can reuse the program as often as you like-merely pass the card 
through the card reader wi th the PRGM-RUN switch sel la RUN each time you want to load 
this program into the calculator. 

Using this Handbook 
New to Hewlett-Packard calculators? Part One of this handbook has been designed to teach 
you to use your HP-97 as a powerful sc ientific calculator. By working through these sections 
of the handbook, you' ll learn every func tion that you can use to calculate answers manually, 
and you'll come to appreciate the calculating efficiency oflhe Hewleu·Packard logic system 
with RPN . And since the programmabi li ty of the Hp·97 stems from its abili ty to remember a 
series of manual keystrokes, Part One, Using Your Hp·97 Calculator, is invaluable in laying 
the groundwork for Part Two, Programming The HP-97. 

Previous HP user? If you've already used Hewlett-Packard pocket or desktop calculators 
with RPN , you may want to familiarize yourse lf with the un ique printer options of the HP.97 
by reading page 25, and then tum directly to Part Two, Programming The HP-97. Later , 
though , you will undoubtedly wish to peruse Part One at your leisure in order to discover 
the many calculating advantages of the HP-97. 

Whether an o ld hand or a novice, you' ll find the Function and Programming Key Index 
on pages 8- 11 in valuable as a quick reference guide, a programming guide, or even to 
illustrate the features of the HP-97 to your friends. 
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Section 1 

Getting Started 

Your HP-97 is shipped fully assembled, including a battery. You can begin using your calcu­
lator immediately by connecting the cord from the ac adapter/recharger and plugging the 
charger into an ac outlet. If you want to use your HP-97 on battery power alone, you should 
charge the battery for 6 hours first. Whether you operate from battery power or from power 
supplied by the charger , the battery pack must always be in the calculator. 

To begin: 

Slide the PRGM-RUN switch PRGM.mJlRUN to RUN . 
TRACE 

Slide the Print Mode swi tch MAN~NORM to MAN. 

Slide the OFF-ON switch O" .uJON to ON. 

Display 
Numbers that you key into the calculator and intermediate and final answers are always seen 
in the bright red display. When you first tum the calculator ON, the disp lay is set to I 0.00 I 
to show you that all zeros are present there . 

Keyboard 
All keys on the keyboard perform two functions. One function is indicated by the symbol on 
the face of the key , while another function is indicated by the gold symbol written below 
the key. 

• To se lect the function printed on the face of the key, press the key. 
• To select the function printed in go ld below the key , press the gold prefix key II ' 

then press the function key. 

To execute this function, press III . 
Joex'ectJtethis function, first press. , 

then press a . 
~ .. 

In this handbook , the se lected key function wi ll appear in the· appropriate color , outlined by a 
box, like thi s: m:m, leOS-II. 
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Keying In Numbers 
Key in numbers by pressing the number keys in sequence, just as though you were writing on 
a piece of paper. The decimal point must be keyed in if it is part of the number (unless it is to be 
right of the last digit). 

For example: 
Key in 148.84 
by pressing the keys 

QJ0IIJOJIIJ0 
Dis play 
1,48.84 

The resultant number 148.84 is seen in the display_ 

Negative Numbers 
To key in a negative number , press the keys for the number , then pressBmJ (change sign). The 
number . preceded by a minus (- ) sign, will appear in the display . For example. to change the 
sign of the number now in the display: 

Press Display 

1 -148.84 

You can change the sign of either a negative or a positive nonzero number in the display _ 
For example , to change the sign of the -148.84 now in the display back to positive: 

Press Display 

148.84 

Notice that only negative numbers are given a sign in the display. 

Clearing 
You can clear any numbers that are in the display by pressing rm (clear X) . This key erases 
the number in the display and re places it with I 0.00 I . 

Press Display 

0.00 

If you make a mistake whi le keying in a number, clear the entire number string by pressing 
mil. Then key in the correct number . 
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Printer 
The printer has three modes of operation, which you control using the Print Mode switch 

TRACE . 
MAN"'NORM' 

• 

• 

• 

TRACE 
With the Print Mode switch MAN~NORM set to MAN (manual). the printer is idle and 
does not print unless you press the mmm key or one of the other PRINT functions. 
This mode gives greatest economy of paper and battery power. 

TRACE 
With the Print Mode swi tch MAN .:rJ]NORM set to NORM (normal), the calculator 

records a history of the calculation sequence so that you can reconstruct your problem. 
In this mode you see digit entries and functions. but intermediate and final answers are 
not printed unless you press the mmm key. 

TRACE 
With the Print Mode switch MANDIINORM set to TRACE, the calculator prints 

numbers, functions, and intennediate and final answers, just as they are seen in the 
display. The results of functions are printed with the symbol *** to the right of the 
number. 

To advance the printer paper, press the paper advance pushbutton that is to the right of the 
paper output. Don't worry if the display blanks out while the paper advance is operating-this 
is normal. To advance the paper more than one space , simply hold the pushbutton down until 

the paper has advanced the desired amount. To replace the paper roll , refer to Your HP·97 
Printer in appendix 8 of this handbook. 

Note: If your calculator is out of paper, any operation which would normally cause 
the calculator to print onto the paper tape instead causes the word 1 Error Ito 
appear in the display. This prompts you to install a fresh roll of paper. 

No matter what print mode you choose, you seldom have to worry about "overrunning" the 
printer when you are calculating. Your Hp·97 contains a key buffer that " remembers" up to 
seven keystrokes-no matter how fast you press the keys. 

Functions 
The best way to see how simple functions operate on your HP·97 is with the Print Mode 
swi tch set to TRACE to give you a complete record of inputs, functions, and answers. 

TRACE 
Slide the Print Mode swi tch MAN _ NORM to TRACE now. 

In spite of the dozens of functions available on the Hp·97 k~yboard, you will find the calcu· 
lator functions simple to operate by using a single , all·encompassing rule: Whell you press a 
jUllctioll key, the calculator immediately executes the jUllctioll writtell 011 the key. 

Pressing a function key causes the calculator to immediately perform that function , 
and display the result. 
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For example, to calculate the square root of 148.84 merely: 

Press 

148 .84 

Iii 

Display 

1148.84 

112.20 
148. 8< 

J2. 20 
r v . ,', 

Let's look briefly at the printed copy of that problem to see the simple way that the Hp·97 

printer duplicates your calculat ions. 

The paper tapes are printed just as you read, from left to right and top to bottom. The number, 
148.84, is printed exactly as you keyed it in . A symbol for the function performed, 6. is 
printed next 10 it. The answer, 12 .20, is printed with a three-asterisk label to its ri ght , indicating 
that the HP-97 performed some operation in order to obtain the number as it is printed . 

Number keyed in-no asterisks. 

\ .48. 84 .rx .... I----
J2. 2C *** 
t 

Asterisks indicate this number as 
printed is the result of some operation. 

Now let ' s continue. To square the result of the previous calculation: 

Press Display 

EI 1 148.84 

Function performed. 

X'2 
148. 84 U ' 

&i and Ell are examples of one-number function keys; that is , keys that execute upon a single 

number. All function keys in the HP-97 operate upon ei ther one number or two numbers at a 

time (except for statistics keys like Ell and @-more about these later). 

Function keys operate upon either one number or two numbers. 

One-Number Funct ions 

To use anyone-number function key: 

I. Key in the number . 
2. Press the function key (or press the prefix key, then the function key). 

For example, to use the one-number functionl'lJ key, you first key in the number represented 
by x, then press the function key. To calculate lA, key in 4 (the x-number) and press IIJ. 



L 
L 
L: 
L...Ii 

L: 
L: 

L: 
L: 
L: 

. -
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Press Display 

4 14. 4.Ce 1/'y' 

FlI 10.25 8. 25 U, 

Now try these othe r one-number function problems. Remember,first key itl the number, thell 
press the fimclion: 

I 
25 

Y2500 
10' 
yr:032:-;04::-:-:;1 00:;;-

10.04 

150.00 

1100000.00 I 
11790.00 I 
11.10 log 12.589254 11 

7 1 ' 15041.00 

Two-Number Functions 

(Use thel» ' 1 key.) 

Two-number functions are functions that must have two numbers present in order for the 
operation to be performed. D , a . l3 . and CI are examples of two-number function keys. 
You cannot add, subtract , multiply, or divide unless there are two numbers present in the 
calculator. Two-number functions work the same way as one-number functions-that is, the 
operation occurs when the function key is pressed. Therefore , both numbers mllst be ill the 
calculator bef ore the jlllll .. 'lioll key is pressed. 

When more than one num ber must be keyed into the calculator before performing an operation, 
the m:iDiD key is used to separate the two numbers. 

Use the m:iDiD key whenever more than one number must be keyed into the 
calculator before pressing a function. 

If you key in only one number , you never need to press m:iDiD. To place two numbers into 
the ca lculator and perform an operation: 

I . Key in the first number. 
2. Press m:iDiD to separate the first number from the second . 
3. Key in the second number. 
4. Press the function key to perform the operation. 

For example, to add J 2 and 3: 

Press 

12 

m:iDiD 
3 

a 
IimIliEI 

The first num ber. 

Separates the fi rst num ber from the second. 

The second number . 

The function. 

The answer. 

The answer, 115.00 I , is displayed and printed . 

12.ce 
3.e" 

1~. ee 

f NT't 

• 
'" 
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Other arithmetic functions are performed the same way: 

To perform Press Display 12.Bf 
l.eO 

ENT1-

12 - 3 12 1mDiIl3 II 19.00 9.Be J/:U 

12. eo fllTt 
:3.13B x 

l6.ee J/:n 
12 x 3 12 1mDiIl3 13 136.00 

12.00 fNTt 
:3.ee 
•• 86 J/:** 

14.00 12 1mDiIl3 II 12.;. 3 

The m key is also a two-number operation. It is used to raise numbers to powers, and you 
can use it in the same simple way that you use every other two-number function key: 

I. Key in the first number . 
2. Press ImDiIl to separate the first number from the second. 
3. Key in the second number (power) . 
4. Perform the operation (press DI). 

When working with any function key (including,,), you should remember thaI the displayed 
number is always designated by x on the function key symbols. 

The number displayed is always x. 

So B means square root of the displayed number . III means • etc . 
displayed number 

Thus. to calculate 36 : 

Press Display 

3 13. 
ImDiIl 1 3.00 3.BC t" pT"" 

1 
I- , \, , 

6 6. x, the displayed num- 6.CC yx 
bert is now six. 729.0< **'-m 729.00 The answer. 

Now try the following problems using the DI key , keeping in mind the simple rules for two­
number functions : 

16' (16 to the 4'" power) 1 65536.00 

81' (8 1 squared) 1 6561 .00 (You could also have done this as a 
one·number function using Ell.) 

225" (Square root of 225) 15.00 (You could also have done this as a 
one-number function using ra.) 

2" (2 to the 16'" power) 1 65536.00 

16.25 (4'" root of 16) 12.00 
• 
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Chain Calculations 
The speed and simplicity of operation of the Hewlen·Packard logic system become most 
apparent during chain calculations. Even during the longest of calculations, you still perform 
only one operation at a time, and you see the results as you calculate- the Hewlett·Packard 
automatic memory stack stores up to four intermediate results inside the calculator until you 
need them, then insert s them into the calculation . This system makes the process of working 
through a problem as natural as it would be if you were working it out with pencil and paper, 
but the calculator takes care of the hard part . 

For example , solve (12 + 3) x 7. 

If you were work ing the problem with a pencil and paper, you would first calculate the inter· 
mediate result of ( 12 + 3) .. .. . 

(u--f3) x 7 = 

/') 

.and then you would multiply the intermediate resu lt by 7. 

You work through the problem exactly the same way with the HP·97 , one operation at a time . 
You solve for the intermediate result firsl.. ... 

(12 + 3) 

Press Display 

12 1 12. 

rmmI 112.00 12. eo nlTt 

3 13. 3.0& + 

a 115.00 Intermediate result . 15. 0B **-

... and then solve for the final answer. You don't need to press rmmI to store the inter· 

mediate resu lt - the HP-97 automatical ly stores it inside the calculator when you key in the 

nex t number . To continue ... 

Press 

7 

Display 

7. The intermediate re· 
suit from the preced­
ing operation is 
automatically stored 
inside the calculator 
when you key in this 
number . 
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13 105.00 Press ing the function 
key muhipl ies the new 
number and the inler­
mediate result , g iving 
you the final answer. 

7. eiJ x 
185. @0 H* 

Because the HP-97 SlOres intermediate result s automatically. you don' t need to print them. 
You can sl ide the Print Mode switch to NORM to preserve a record of your calculations, and 
then press BiIJ to print the final answer. 

For example, when you solved the above problem in TRACE mode, you preserved all inler­
mediate and fi nal resulls. To solve the same problem and preserve only a hi story of the 
calculations: 

TRACE 
Slide the Print Mode switch MAN.aJNORM to NORM . 

Press Display 

12 112. 

mImD 112.00 
3 13. 12. ee fNTt 
a 115.00 3. 0C + 
7 I 7. 7.oe " 13 I 105.00 185. Of. *** 
BiIJ I 105.00 Preserves the final 

answer in your printed 
record . 

Now try these problems. Noti ce that for each problem you on ly have to press mImD to insert 
a pair of numbers into the ca lculator-each subsequent operation is performed using a new 
num ber and an automatically stored intermediate res ult . 

To solve Press Display 

(2 + 3) 
2 

10 

mImD 2. 86 ENTt 
3 3. 06 + 
a 18. 6e 
10 8. ~B Jl:U 

II 10.50 
BiIJ 10.50 
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3 ( 16 - 4) 16 

Imml 16.00 HIH 
4 4.09 a 3.0Q x 
3 36.oe n* 
0 136.00 

amEI 136.00 

14 + 7 + 3 - 2 14 
4 

Imml 
7 J4.er £fin 
a 7.oe + 
3 3.er + 
a 2.oe 
2 4.00 
a 5.5~ t** 
4 

D 1 5.50 

amEI 1 5.50 

Problems that are even more complicated can be solved in the same si mple manner, using 
the aUlOmatic storage of intermediate results. For example, 10 solve (2 + 3) x (4 + 5) with a 
pencil and paper. you would: 

First solve for the contents 
of these parentheses ... 

(2 + 3) x (4 + 5) 

. .. and then for these parentheses ... 

... and then you would multiply the 
two intermediate answers together. 

You work through the problem the same way with the HP-97. First you solve for the 
intermediate result of (2 + 3) 

Press 

2 

Imml 
3 

a 

Display 

12. 
12.00 

15.00 

2.06 [NTt 
3. eo • 

Intermediate result. 
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Then add 4 and 5: 

(Since you must now key in another pair of numbers before you can perform a function , you 
use the tm!iIJ key again to separate the first number of the pair from the second.) 

Procedure Press Display 

(2--+'""3) x ~ 4 tm!iIJ 5 D 9.00 

5' 1 

Then multiply the intermediate answers together for the final answer: 

Procedure 

~x(~ 

5 Xfj=-1S" 

Press Display 

145.00 

145.00 

4.06 ENTt 
5.08 + 

45.BB 

Notice that you didn't need to write down or key in the intermediate answers from inside the 
parentheses before you multiplied- the HP-97 automatically stacked up the intermediate 
results inside the calculator for you and brought them oul on a last-in, first-out basis when it 
was time to multiply . 

No matter how complicated a problem may look , it can always be reduced to a series of 
one- and two-number operations. Just work through the problem in the same logical order 
you would use if you were working it with a pencil and paper. 

For example, to solve: 

Press Display 

9tm!ilJ8D 117.00 

7tm!ilJ2D 19.00 

EI 1153.00 

4tm!ilJ5E1 . 1 20.00 

a 7.65 

IiImD 7.65 

(9 + 8) x (7 + 2) 
(4 x 5) 

Intermediate result of 
(9 + 8). 
Intermediate result of 
(7 + 2). 
(9 + 8) multiplied by 
(7 + 2). 
Intennediate result of 
(4 x 5) . 
The final answer. 

9.8e WIt 
8.80 + 
7.0(; ENTt 
2.86 • 

x 
4.Bf ENTt 
5. 80 ~ 

7.65 tn: 
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Now try these problems. Remember to work through them as you would with a pencil and 
paper, but don't worry about intermediate answers-they' re handled automatically by the 

calculator. 

(2 x 3) + (4 x 5) 126.00 

( 14 + 12) x ( 18 - 12) 

(9 7) 

\116.38 x 5 
.05 

181.00 

78.00 

4 x (17 - 12) .;. ( 10 - 5) = LI "4.,,,00,,--_-" 

\1(2 + 3) x (4 + 5) + \1(6 + 7) x (8 + 9) 

A Word about the HP-97 

I 21 .57 

Now that you ' ve learned how (0 use the calculator, you can begin to fully appreciate the 
benefits of the Hewlett-Packard logic system. With Ihis system, you enter numbers using a 
parenthesis-free, unambiguous method called RPN (Reverse Polish Notation). 

It is this unique system that gives you all these calculating advantages whether you' re writing 
keystrokes for an HP-97 program or using the HP-97 under manual control: 

• You never have to work with more than one function at a time. The HP-97 cuts problems 
down to size instead of making them more complex. 

• Pressing a function key immediately executes the function. You work naturally through 
complicated problems, with fewer keystrokes and less time spent. 

• Intermediate results appear as they are calculated . There are no " hidden" calculations, 
and you can check each step as you go. 

• Intermediate results are automatically handled. You don't even have to print out long 
intermediate answers when you work a problem. (Of course, if you want intermediate 
answers , the HP-97 printer will record them in TRACE.) 

• Intermediate answers are automatically inserted into the problem on a last-in , first-out 
basis. You don't have to remember where they are and then summon them. 

• You can calculate in the same order that you do with penci l and paper. You don ' t have 
to think the problem through ahead of time. 

The HP system takes a few minutes to learn. But you' ll be amply rewarded by the ease wi th 
which the HP-97 solves the longest most complex equations. With HP, the investment of a 
few moments of learning yields a lifetime of mathematical dividends . 





Section 2 

Printer and Display Control 

In the HP-97 , you can selec t many d ifferent rounding options for display and printing of num­
bers. When you first tum on the HP-97, for example , the calculator "wakes up" wi th numbers 
appearing rounded to two dec imal places. Thus, the fixed constant 11', which is ac tually in the 
calculator as 3.141592654, wi ll appear ill the display as 3. 14 (unless you tell the calculator 
to di splay the number rounded to a greater or lesser number of decimal places). 

Although a number is normally shown to only two dec imal places, the HP-97 always com­
putes internall y using each number as a IO-digit man tissa and a two-d igit exponent of 10 . 
For example, when you compute 2 x 3, you see the answer to onl y two decimal places: 

Press Display 

2 Imml 3 EI ,-,6"".0",,0,----, 

However, inside the ca lculator all numbers have 10-digit mantissas and two-dig it exponents of 
10. So the HP-97 actually calculates using full IO-digit numbers: 

2 . ()()()()()()()( x I 0')0 Imml 3. ()()()()()()()( x I 0"" EI 

yie lds an answer that is actually carried to full 10 digits internally: 

I 6.000000000 x 10" I 
~--­

You see only these digits --1 L .. . .. but these digits are also present. 

Display Control Keys 
There are four keys , DEI , mI , ma , and ~ that allow you to control the manner in which 
numbers appear in the display and are printed in the HP-97. ~ foll owed by a number key 
changes the number of displayed d igits without changing the format . DEI di splays and prints 
numbers in fixed decimal point fonnat, while mI pennits you to see numbers in sc ientific 
notation format. ma di splays and prints numbers in engineering notation, with exponents of 
10 shown in multiples of three (e.g., lQ3, 10- 8, lOI S). 

No matter whic h formal or how many displayed digi ts you choose, these display control keys 
alter only the manner in which a number is di splayed and printed in the HP-97 . The actual 
number itself is not a ltered by any of the print options or the display control keys. No matter 
what type of d isplay you se lect, the HP-97 always calculates internally wi th numbers consist­
ing of full IO-digit mantissas multiplied by 10 raised to a two-digit exponent. 

In NORM or TRACE, the printer immediately indicates when you change di splay format , and 
any new res ult s wi ll be shown in the new format. 
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Display Number Changes 
The ~ (display) key followed by a number key specifies the number of digits that your HP-97 will display and print. For example, when you tum the HP-97 ON, it "wakes up" with 
two digits displayed after the decimal point. Using the ~ key and the appropriate number 
key (0-9), you can display up to nine digits after the decimal point. For example: 

TRACE Slide the Print Mode switch MAN~NORMto MAN so that you can concentrate on the display changes. 

Press 

(Tum the calcu­
lator OFF. then 

Display 

ON.) L..::0:,::.O=-O __ --' Calculator "wakes 
up" with two digits 
shown after the 
dec imal point. 

~4 0.0000 

~9 0.000000000 

0.00 

Four digits shown 
after decimal point. 
Nine digits shown 
after decimal point. 
Two digits shown after 
decimal point. 

In the next few pages, you will see how the ~ and number keys are used in conjunction with lID , lID , and E to display numbers in any of a wide variety of formats. 

Scientific Notation Display 

Mantissa sign 

10-digit mantissa 

Sign of exponent of 10 
Scientific Notation Display 

In sc ientific notation each number is displayed with a single digit to the left of the decimal 
point followed by a specified number of digits (up to nine) to the right of the decimal point and multiplied by a power of 10. Scientific notation is particularly useful when working with very 
large or small numbers. 

Scientific notation is selected by pressing ED . The ~ key followed by a digit key is then used to specify the number of decimal places to which the number is rounded . The display 
is left-just ified and includes trailing zeros within the setting selected by the ~ key. The printed copy is right-justified. To change the number of places displayed after the decimal point , use the ~ key followed by the appropriate number key. 



L ....... 
..... 
~ 

...... 

--...II 

....... 
[ 

L 
L 

For example: 

Press 

(Turn the calcu­
lator OFF, then 
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Display 

ON .) cl 0::.:,.0"'0'--__ -----' Calculator "wakes 
up" with two places 
displayed after the 
decimal point. 

123 .4567 

Em 

~4 

~7 

~9 

~4 

1,23.4567 1 
LI "".,:c23=-__ ---"0"-"2 1 Displays 1.23 x I 0' . 

Two decimal places 
shown after decimal 
point. 

Lll:.:.:::23"'4'-'6'----_---"02::.J1 Displays 1.2346 x 10' . 
Notice that the dis­
play rounds if the first 
hidden mantissa digit 
is 5 or greater. 

Lll:.:.:::23=-4:.:5:.:6-=-70=-----,,02::..J1 Displays 1.2345670 x 
10'. 

11 .234567000 02 1 Displays 1.234567000 
x 10'. 

1 "1,,,.2:::3:::46,,-_~02"-'1 Displays 1.2346 x 10' . 

Note: You can easily key in numbers in scientific notation format by using the 
ID3 (enter exponent) key-more about this later. 

Fixed Point Display 

10 digit number . 
Sign 

Decimal point 

Fixed Point Display 

When you first turn the HP-97 ON, the display you see is AX 2-that is , fixed point display 
with two decimal places shown. In fi xed point display, numbers are shown with a fixed num­
ber of displayed digits after the decimal point. The number begins at the left side of the display 
(or the right side of the printed tape) and includes trailing zeros within the setting selected . 
Fixed point format is selected from the keyboard with the DEI key, After you have specified 
fixed point format, you can use the ~ key followed by the appropriate number key (0-9) to 
select the number of places to which the display is rounded . 
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For example: 

Press 

123.4567 

ID 

Display 

123.4567 

123.4567 

123. ~o 

~7 
~I 

123.4567000 

123.5 

~2 123.46· 

Engineering Notation Display 

One significant digit t 
always present. 

T 

Di splay is rounded 10 
the four decimal 
places you specified 
earlier. 

Notice that the display 
rounds if the first 
hidden digit is 5 or 
greater. 
Normal FIX 2 display. 

T 
Specified significant digits 

after the first digit. 
Exponent of 10 

always a multiple of three. 

Engineering Notation Display 

Engineering notation allows all numbers to be shown with exponents of 10 that are multiples 
of three (e .g . • I ()3 , 10- 6 , 1012 ). This is particu larly usefu l in sc ientific and engineering calcula­
tions, where units of measure are often specified in multiples of three . See the prefix chart 
below . 

Multiplier Prellx Symbol 

1012 lera T 
10' gig. G 
10' mega M 
10' kilo k 
10- 3 mitli m 
10-& micro " 10- t nana n 
10- 12 pica p 
10- 1s femla I 
10- 1& alto • 

Engineering notation is selected by press ing m:D . The first significant digit is a/ways present 
in the display. When you press ~ fo llowed by a number key, you specify the number of 
additional disp layed digit s after the fi rst one. The decimal point always appears in the display. 



For example: 

Press 

.000012345 

mra 

~9 

~o 

Display 

[.000012345 

[12.3 

[12.35 

[12.34500000-06[ 

[10. -06[ 
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Engineering notation 
display. Since you had 
specified ~ 2 in the 
previous example, the 
number appears here 
rounded off to two 
significant digits 
after the omnipresent 
first one . Power of 10 
is proper multiple of 
three. 
Display is round· 
ed off to third signifi· 
cant digit after the 
first one . 

Display rounded off to 
first sign ificant digit. 

Notice that rounding can occur to the /eft of the decimal point, as in the case ofmra 0 specified 
above. 

When engineering nolation has been selected , the decimal point shifts to show the mantissa as 
units, tens, or hundreds in order to maintain the exponent of 10 as a multiple of three . For 
example , multiplying the number now in the calculator by 10 causes the decimal point to shift 
to the right without altering the exponent of 10: 

Press 

~2 
1013 

Display 

[12.3 
[123. 

ENG 2 display. 
ENG 2 display. 

However, multip lying again by 10 causes the exponent to shift to another multiple of three and 
the decimal point to move to the units position. Since you specified ENG 2 earlier , the Hp·97 
maintains two significant digits after the first one when you multiply by 10: 

Press 

1013 

Display 

'-"1.,,2.:;3 ____ -0"-3011 Decimal point shifts . 
Power of 10 shifts to 
10- 3

. Display main· 
tains two significant 
digits after the first 
one. 
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Format of Printed Numbers 
When using the printer, whether you are in MANUAL or NORMAL modes (where you must 
press ammD to see answers) or in TRACE (where the HP-97 automatically prints answers 
as they are calculated), printed numbers can be shown in any display format- fixed point, 
scientific notation, or engineering notation. By selecting the display format, you also select 
the print format. 

Results from your HP-97 are always displayed and printed in the format that you have chosen. 
The three-asterisk label that you see printed next to a result is a guarantee that it is in the 
chosen display format. Although numbers in the display are left-justified, printed numbers are 
right-justified. 

Numbers that you key in- that is, numbers that are not the results of operations-are also 
printed by the HP-97 . When you key in a number with the Print Mode swi tch set to NORM or 
TRACE , the HP-97 does not print it until you change display format or press a function key. 
Then the number is printed exactly as you keyed it in . (One case is an exception to this rule­
more about that later.) A number that you keyed in is not the result of an operation , and no 
asterisks are printed to its right. Subsequent results, of course, are printed in the selected 
format with a three-asterisk label. For example : 

TRACE 
Slide the Print Mode switch MAN.m:JNORM to NORM . 

Press 

.0000123456 

Em~3 

ammD 

1234567890 

ImiJ ~ 6 

ammD 

Display 

! .0000123456 
!1.235 -OS! 

11.235 -051 

11234567890. 
11.234568 091 

11.234568 091 

When you press any } 
function, the number 

as you keyed it in. 
is first printed just \ 

Results of functions, } 
including display for· 88881234!i£ SCI 
mattmg, are printed ~ • DSP3 
in the selected format. 1.235-85 Ut 

The number isprinted )--123456?8ge 
as you keyed It Ifl. ,. 

The three·asterisk } 1 234568+89 
label guarantees that Jf. 
the number is now in 
the selected format. 

ENG 
DSP6 
tn 

(Notice that the HP-97 prints a + sign to show you positive exponents of 10.) 

Thus, whenever you key in a number , the HP-97 prints it just as you keyed it in; then the 
format is changed. It is easy for you to reconstruct your calculation because your exact inputs 
are identifiable from your printed copy. 
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When you have keyed in a number, there is one time that the HP-97 will change its format 
before printing. If you have specified fixed point notation (by turning the calculator OFF, then 
ON , or by pressinglD ) and the number keyed in is also in fixed point format (i.e., you have 
not pressed_ ), the HP-97 will attempt to align the decimal points for easy readability on 
your printed copy. It will do this in fixed point notation by printing the number that you keyed 
in in the specified format (if the number can be printed without truncating), adding trailing 
zeros if necessary. 

This feature permits you to key in numbers in fixed point notation and line up the decimal 
points in the printed record of your calculations. 

Example: You begin the month with a balance of 
$735.43 in your checking account. During the month, 
you write checks for $235, $79.95, $5 , $1 .44, $17.83, 
$50, and $12.40. Calculate the closing balance for the 
account and preserve a printed record of your 
calculations. 

F· h h Pr' Mod . h TRACE . Irst, ensure t at t e lOt e swllc MAN.:I!lNORM IS set to NORM . 

Press 

735.431mim1 
235. 

79.95. 

5. 
1.44. 
17.83. 
50. 

12.4. 

Iii!m3 

Display 

10.00 

f 735.43 
1500.43 

1420.48 

1415.48 

1333.81 

1333.81 

Sets AX 2 display 
mode . (Display shown 
assumes that no results 
remain from previous 
example.) 

Two extra zeros print- } "Y~ 47 
ed . so th~t d~cimal --.. 235: Be 
potnts will h~e u~ . 79.9S 
The number IS pnnted}/ 5 ee 
exactly as you keyed :0 1 • 44 
It In. • 
T ) 17.53 ~o extra zeros 58. Be 

pnnted . )f ~~~::'~ 
Two extra zeros / / .. 
printed . 
One extra zero printed. } 
Closing balance. 

FIX 
DSP2 
[HTt 
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You need not worry about "losing" digits on the printed copy. The HP-97 printer will never 
truncate digits (not even extra zeros) that you have keyed in. For example, if you wanted to 
set aside 5/10000 of the closing balance of your account for a present for your sister-in-law : 

Press Display 

.0005 .0005 

13 0.17 Entire number is } 
printed-not rounded ---.... 
to FIX 2 . .11805 X 

mlIliD 0.17 Amount set aside fOr } 
~ 

11. 17 *** sister-in-law's gift. 
Result of function is 
rounded to FIX 2. 

Automatic Display Switching 
The HP-97 switches the display from fixed point notation to full scientific notation (SCI 9) 
whenever the number is too large or too small to be seen with a fixed decimal point. This 
feature keeps you from missing unexpectedly large or small answers. For example, if you 
try to solve (.05)3 in normal FIX 2 display , the answer is automatically shown in sc ientific 
notation: 

Press 

.05 mmJl 
3mmllliD 

Display 

1 0.00 

10.05 1 
1 1.250000000-041 

Normal FIX 2 display 
from previous 
example. 

Display automatically 
switched to SCI 9 to 
show answer . 

.0: 
3. 110 

1. 25888881111-8~ 

CUi 
ENT1' 

Y' 
JU* 

After automatically switching from fixed to scientific, when a new number is keyed in or 
rm is pressed the di splay automatically reverts back to the fixed point display originally 
selected. 

The HP-97 also switches to scientific notation if the answer is too large (~ J 0 10) for fixed point 
display . For example , the display will not switch from fixed if you solve 1582000 x 1842: 

Press 

1582000 mmJl 
184213 

mlIliD 

Display 

1 1582000.00 
1 2914044000. 
1 2914044000. 

Fixed point format. 
158281111.00 

1842.119 
291484411110. 

ENTt 

" 
~u 
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However, if you multiply the result by 10, the answer is too large for fixed point notation, 
and the calculator display switches automatically to scientific notation: 

Press Display 

1 0 13 IlllII:IEI 12.914044000 101 Scientific notation 
format. 

18.BO • 
2.914844888+te n* 

Notice that automatic swi tching is between fixed and scientific notation display modes 
only-engineering notation display must be selected from the keyboard. 

Keying In Exponents of Ten 
You can key in numbers multiplied by powers of IO by pressing aD (emer exponent of 10) 
followed by number keys to specify the exponent of 10. For example, to key in 15 .6 trillion 
( 15.6 X 10"), and multiply it by 25: 

Press 

15 .6 

1m 
12 

Now Press 

I3lIml 
25 13 IlllII:IEI 

Display 

115.6 I 
115.6 001 
115.6 12 1 

Display 

11.560000000 131 

13.900000000 141 

(This means 
15.6 x 10".) 

15.6+12 UHt 
25. eCt X 

3.998999899+ 14 .:** 

You can save time when keying in exact powers of 10 by merely pressing aD and then 
pressing the desired power of 10. For example , key in 1 million (lQ6) and divide by 52. 

Press Display 

1m 11 . 001 You do not have to key 
in the number I before 
pressing aD when the 
number is an exact 
power of 10. 

1. +e6 ENIt 6 11 . 061 

I3lIml 11000000.00 I Since you have not 52.e~ 

specified sc ientific J9238.77 u* 
notation , the number 
reverts to fixed 
point notat ion when 
you press 13lIml. 

52 II IlllII:IEI 119230.77 
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To see your answer in sc ientific notation with six decimal places: 

Press Display 

11.923077 
1 1.923077 

041 SCI 
DSP6 

J. 923877+04 ~** 

To key in negative exponents of 10, key in the number , press mD. press m:m to make the 
exponent negative , then key in the power of 10. For example, key in Planck's constant 
(h)-roughly, 6.625 X 10- " erg sec.-and multiply it by 50 . 

Press 

m!3 
IiI3IIQW 2 
6.625 1D3 

em 
27 

mmJI 
50£1 mEJ 

Display 

Calculator Overflow 

Erg sec. 

eLi< 
FI X 

DSP2 
6.625-27 flirt 

58. ee )( 
3.JJ25B8888-2~ *** 

When the magnitude of the number in the display would be greater than 9.999999999 x 1099 , 

the HP-97 disp lays all 9's to indicate that the problem has exceeded the calculator's range . 
For example, if you solve (I x 1049) X (I x IO~O). the HP-97 will display the answer: 

Press 

m!3 
ID3 49 mmJI 
1D350£1 

mEJ 

Display 

10.00 1 
11 .000000000 491 
11.000000000 991 

11.000000000 991 

J. +49 
1.+Se 

J.888888888+99 

CLX 
ENTt 

X ... 
BUI if you attempt to multiply the above result by 100, the HP-97 disp lay indicates overflow 
by showing you all 9's: 

Press Display 

100 £I mEJ 19.999999999 991 Overflow indication. J88.86 
9.999999999+99 
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Error Display 
If you happen to key in an improper operation, or if a magnetic card fail s to read properly , the 
word I Error I will appear in the display. In add ition, if the Print Mode switch 

TRACE 
MAN.:DNORM is se t to NORM or TRACE, the printer will print ERROP. . 

For example, if you attempt to calculate the square root of -4, the Hp·97 will recogn ize it as 
an improper operation: 

Ensure that the Print Mode swi tch MAN_NORM is set to NORM . 

Press Display 

1-4. 
I Error 

-4. 99 !X 
[RROR 

Press ing any key clears the error and is not executed, while pressing the paper advanc.e 
pushbutton clears the error and ;s executed. The number that was in the display before the 
erro r-causing function is returned to the display so that you can see it . Sliding the PRGM-RUN 
switch to PRGM also clears the error. When the PRGM-RUN switch is then returned to 
the RUN posi tion, the number that was in the display before the error-causing function is 
again returned there . The rest of the calculator remains unchanged. To clear the error: 

Press Display 

-4.00 

As you know, when the calculator is out of paper, any operation that would normally cause the 
calculator to print instead causes an 1 Error I display. Notice that when the Print Mode 
switch is set to NORM or ALL, fu nction keys like mD!iIJ or £l cause an 1 Error Idis­
play when the calculator is o ut of paper . 

All those operations that cause an error condition are li sted in appendix C. 

Low Power Display 
When you are operating the HP-97 from battery power, a red lamp inside the display will 
glow to warn you that the battery is close to discharge . 

Low Power Display 

You must then connect the ac adapter/recharger to the caJculator and operate from ac 
power, or you must substitute a fully charged battery pack for the one that is in the calculator. 
Refer to appendix B for descriptions of these operations. 



• 

• 

• 
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Section 3 

The Automatic Memory Stack 

The Stack 
Automatic storage of intermediate results is the reason that the HP-97 slides so easi ly through 
the most complex equations. And automatic storage is made possible by the Hewlett-Packard 
automatic memory stack. 

Initial Display 
(You can work through this sec tion with the Print Mode swi tch at any setting you desire. 
However, the printed tapes that illustrate the examples in this sect ion were created wi th the 

TRACE 
Print Mode switch MAH..:JNORM set to NORM.) 

When you first switch the calculator ON, the display shows I 0.00 
contents of the display, or "X-register." 

I . This represents the 

Basically, numbers are stored and manipulated in the machine " registers." Each number , 
no matter how rew digits (e.g., 0, I, or 5) or how many (e.g., 3. 141 592654, -23.28362, or 
2.87148907 x 1027

), occupies one entire register. 

The displayed X-register, which is the only visible register, is one of four registers inside the 
calculator that are positioned to form the automatic memory stack. We label these registers 
X, Y, Z. and T. They are "stacked " one on top of the other with the displayed X-register on 
the bottom. When the calculator is switched ON, these four registers are cleared to 0.00. 

Switch the HP·97 OFF, then ON. 

Name 

T 
Z 
Y 
X 

Register 

0.00 1 0.00 
0.00 
0.00 Always displayed . 

You can view the contents of the ent ire stack at any time by printing them using the PRINT: 
[ STACK I (prim slack) key. 

Press Display 

D PRINT: I STACK I 0.00 
B.CC 
B.eC 
B.Ca 
B.OC 

?RE'T 

. , 
y 

" / . 

Notice that D PRINT: [ STACK I, like mmm and the other print functions . operates regard­
less of the position of the Print Mode swi tch. 

47 
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Manipulating Stack Contents 
The liD (roll down ), ~ (roll lip), and EiD (x exchange y) keys allow you to review the stack 
contents or to shift data within the stack for computat ion at any time . 

Reviewing the Stack 

To see how the liD key works, first load the stack with numbers I through 4 by press ing: 

4.ee ("f.' T" . ..... , , 
4 mm:iC 3 mm:iC 2 mm:iC :J.oe ENT1· 

2.66 EfHt 

Tile numbers that you keyed in are now loaded in to the stack, and its contents look like this: 

T 4.00 

Z 3.00 

Y 2.00 
x 1. Display 

To see the contents of the stack now: 

Press Display 

1. Be PRST 

4.0[ T 
D PRINT: I STACK I 1 1.00 3.er z 

2.ec \. 

1. eo x 

When you press the liD key, the stack contents shift downward one register. So the last 
number that you have keyed in wi ll be rotated around to the T·register when you press liD . 
When you press liD again, the stack contents again roll downward one register . 

To see how the liD key operates, press D PRlNT: I STACK I to li st the stack contents after each 
press of (he liD key: 

Press Display 

R I .. 
P~:ST 

liD 1. Be T D PRINT: I STACK I 12.00 4. CC' 2 
:J.110 Y 
LeG Ii 
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Press Display 

F.'! , . 
CtRST 

2. 00 T 

CD I 

a PRINT: I STACK I 13.00 1. ec Z 
4. 0[ v , 
j . er; x 

F ~ 

F'F:, -; 

CD 3. [:8 T 

a PRINT: I STACK I 14.00 2.oe 1 
J. OJ Y 
~ . er x 

R. 
fRST 

CD 4. 00 T a PRINT: I STACK I 1.00 3. 80 Z 
2 . ('(1 '/ , 
1. eo )( 

Once again the number 1.00 is in the displayed X-register. Four presses o f the liD key roll 
the stack down four times, re turning the contents of the stack to the ir original registers. 

You can also manipulate the stack contents using the lEI (roll up) key. This key roll s 
the stack contents up instead of down. but it otherwise operates in the same manner as the 
CD key. 

Exchanging x and y 

The ElD (x exchange y) key exchanges the contents of the X- and the V-registe rs without 
affecting the Z- and T-registers. If you press EiD with data intact from the previous example, 
the numbers in the X- and Y-regislers will be changed ... 

.•• from this .. . 

T 
Z 

Y 
Display X 

4.00 

3.00 

2.00 = 1.00 : 

... to this . 

T 4.00 
Z 3.00 

Y 1.00 
X 2.00 Display 
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You can verify this by first listing the stack contents and then pressing aD · To see the results, 
li st the stack contents again: 
Press Display 

PRST 

4. 0e T 
3.ec 2 
2. ei~ \' 

a PRINT: I STACK I 11.00 1. ee x 
Em 12.00 

X; y a PRINT: I STACK I 12.00 PRST 

4. 80 T 
3.00 2 
1. 00 Y 
2.ee x 

Notice that whenever you move numbers in the stack using one of the data manipulation keys, 
the actual stack registers maintain their positions. Only the contents of the registers are shifted . 
The contents of the X-register are always di splayed. 

Clearing the Display 

When you press GI3 (clear xJ, the displayed X-register is cleared to zero. No other register 
is affected when you press GI3 . 

Press GI3 now , and the stack contents are changed ... 

.•. from this ... • 0 0 to this . 

T 

~~ 
T 4.00 

Z 3.00 Z 3.00 

Y 1.00 Y 1.00 

X 2.00 Display X 0.00 Display 

CUi 
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You can verify Ihat only Ihe X-regisler conlenlS are affecled by listing the stack conlenls after 
you have pressed em: 
Press Display 

a PRINT: t STACK I 0.00 
4. B(: 
3. 00 
1. CO 
8. Btl 

PRS T 

T 
Z 
Y 
x 

Although it may be comforting, il is never necessary 10 clear Ihe displayed X -register when 
starling a new calculation. This wi ll become obvious when you see how old results in the 
stack are automatically lifted by new entries. 

The Key 
When you key a number into the calculator, its contents are wriuen into the displayed X­
register . For example, if you key in the number 3 14.32 now, you can see that the display 
contents are altered. 

When you key in 31 4.32 with the stack contents intact from previous examples the contents of 
the stack registers are changed ... 

... from this .. . , . . to this. 

T 4.00 T 4.00 

Z 3.00 Z 3.00-
y '1:00 - y 1.00 

X 0.00 Display X 314.32 Display 

In order to key in another number at this point , you must first terminate digit entry-i.e., you 
must indicate to the calculator that you have completed keying in the first number and that 
any new digits you key in are part of a new number. 

Use the Im!m key to separate the digits of the fi rst number from the digits of the second. 

When you press the Im!m key, the contents of the stack registers are changed ... 

.•. from this . .. . . , to this . 

T 4.00 T 3.00 

Z 3.00 Z 1.00 
3J4 . J2 flir t 

Y 1.00 Y 314.32 

X 314.32 Display X 314.32 Display 

As you can see, the number in the displayed X-register is copied into Y. The numbers in Y 
and Z have also been transferred to Z and T , respectively, and the number in T has been lost 
off Ihe lOp of Ihe slack. 
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Immediately after pressing r:mDiIJ . the X. register is prepared for a new number , and that new 
number writes over the number in X. For example, key in the number 543.28 and the con· 
tents of the stack registers change 

... from this ... . .. to this. 

T 3.00 T 3.00 

Z 1.00 Z 1.00 

Y 314.32 Y 314.32 

X 314.32 Display X 543.28 Di splay 

tm replaces any number in the di splay with zero . Any new number then writes over the 
zero in X. 

For example, if you had meant to key in 689.4 instead of 543 .28 , you would press tm now 
to change the stack ... 

... from this .. . 

T 3.00 

Z 1.00 
y 

X 
314.32 

543.28 Display 

and then key in 689.4 to change the stack ... 

... from this ... 

T 
Z 
Y 
X 

3.00 

1.00 
314.32 

0.00 Display 

. .. to this • 

T 3.00 
Z 1.00 

Y 314.32 

X 0.00 

. . . to this . 

T 
Z 
Y 

X 

3.00 
1.00 
314.32 

689.4 

Display 

Display' 

Notice that numbers in the stack do not move when a number is keyed in immediately after 
you press r:mDiIJ, mEl , o r one of the PRINT functions. However. numbers in the stack do 
lift upward when a new number is keyed in immediately after you press most other functions, 
incJud inglli!l, CD , and f3E1 . See appendix D. Stack Lift and LAST X, for a complete li st of 
the operations that cause the stack to lift. (Jf you follow a regular function like CD orm with 
a PRINT function. then key in a number , the stack wi ll lift.) 

One-Number Functions and the Stack 
One· number functions execute upon the number in the X·register o nly, and the contents of the 
Y·, Z· . and T· registers are unaffected when a one-number function key is pressed. 

For example, with numbers positioned in the stack as in the earlier example, press ing the 
fiiI key changes the stack contents ... 
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... from this .. . . .. to this. 

T 3.00 T 3.00 
Z 1.00 Z 1.00 
Y 314.32 Y 314.32 

689. <(-, IX 

X 689.4 Display X 26.26 Display 

The one-number fu nction executes upo n only the number in the displayed X- register, and the 
answer writes over the number that was in the X-register . No other register is affected by a 
one-number func tion . 

Two-Number Functions and the Stack 
Hewlett-Packard calculators do arithmeti c by positioning the numbers in the stack the same 
way you would on paper. For instance, if you wanted to add 34 and 2 1 you would write 34 on 
a piece of paper and then write 2 1 underneath it , like thi s: 

and then yo u would add, like th is: 

34 
2 1 

34 
+2 1 

55 

Numbers are positioned the same way in the HP-97. Here's how it is done. (As yo u know, it 
is not necessary to remove earli er resu lts from the stack before beginning a new calculation, 
but fo r clarity, the following example is shown with the stack cleared to a ll ze ros in iti all y. 
If you wan t the contents of your stack registe rs to match the ones here. fi rst clear the slack by 
using the mD and rmmI keys to fill the stack with zeros.) 

Press Display 

rm 10.00 

'} rmmI 10.00 , Stack cleared to zeros 

rmmI 10.00 , in itially . ClX 

rmmI 10.00 , EliT t 
tNT t 

34 134. 34 is keyed into X. ENTt 

rmmI 134.00 34 is copied in to Y. 34. Ca [ !-I Tt 

2 1 1 21. 2 1 writes over the 
34 in X. 
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Use the D PRINT: I STACK I function to see how 34 and 21 are silling vert ically in the stack as 
shown below: 

Press Display 

21. B(f PRST 

B. ec T a PRINT: I STACK I 121.00 e. (l[ z 
34. 0:: y 
21 . 0[ ){ 

Since the two numbers are now sitting vertically in the stack, we can add . Add the two num­
bers, then print the contents of the slack again to see how the two numbers combine and the 
answer is seen in the displayed X- register. 

Press Display 

a 155.00 

a PRINT: I STACK I I 55.00 

The answer. B.OO 
B.Be 
B.BO 

55. eo 

• 
PRsr 

T 
Z 
Y 
X 

The simple old-fashioned math notation helps explain how to use your calculator. Both num­
bers are always positioned in the stack in the natural orde r first, then the operation is executed 
when the function key is pressed. There are no exceptions to this rule. Subtraction, multiplica­
tion, and division work the same way. In each case , the data must be in the proper position 
before the operation can be performed. 

Chain Arithmetic 
You' ve already learned how to key numbers into the calculator and perform calculations with 
them. In each case you fi rst needed to position the numbers in the stack manually using the 
cm!m key. However, the stack also performs many movements automatica lly. These auto­
matic movements add to its computing efficiency and ease of use, and it is these movements 
that automatically store intermediate results. The stack automatically " lifts" every calculated 
number in the stack when a new number is keyed in because it knows that after it completes 
a calculation, any new digits you key in are a part of a new number. Also, the stack auto­
matically " drops" when you perform a two-number operation. 

To see how it works, let' s solve 

16 + 30 + 11 + 17 = ? 

If you press eI3 first, you will begin with zeros in all the stack registers, as in the example 
below, but of course, you can also do the calculation without first clearing the Slack. 
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Remember. too, that you can always monitor the contents of the stack at any time by using 
the D PRINT: I STACK I function . 

Press Stack Contents 

16 T 0.00 

Z 0.00 16 is keyed into the displayed 
y 0.00 X·register. 
X 16. 

ImmII T 0.00 

Z 0.00 16 is copied into Y. 
Y 16.00 

X 16.00 

30 T 0.00 

Z 0.00 
30 writes over the 16 in X. 

Y 16.00 

X 30. 

D T 0.00 

Z 0.00 16 and 30 are added together. 
y 0.00 The answer, 46, is displayed. 16. 0@ mIt 
X 46.00 38. 00 • 

11.813 • 
17. eo + 

II T 0.00 II is keyed into the 74 . 00 tU 
Z 0.00 displayed X·register. 
y 46.00 The 46 in the stack is 

X II. automatically raised. 

D T 0.00 

Z 0.00 46 and I I are added together. 
y 0.00 The answer, 57, is displayed. 

X 57.00 

17 T 0.00 

Z 0.00 
17 is keyed into the X·register. 

y 57.00 
57 is automatically entered 

X 17. 
into Y. 

D T 0.00 

IiIiI!m z 0.00 57 and 17 are added together 
y 0.00 for the final answer. 

X 74.00 

• -
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After any calculation or number manipulation, the stack automatically lifts when a new num­
ber is keyed in . Because operations are performed when the operations are pressed, the length 
of such chain problems is unlimited unless a number in one of the stack registers exceeds the 
range of the calculator (up to 9.999999999 x 1<J9'). 

In add ition to the automatic stack lift after a calculation , the stack automatically drops during 
calc ulations involving both the X- and Y-registers. It happens in the above example, but let 's 
do the problem differently to see this feature more clearly. For clarity . first press &II to clear 
the X-register. Now , again solve 16 + 30 + II + 17 = ? 

Press Stack Contents 

16 T 0.00 

Z 0.00 
V 0.00 

X 76. 

T 0.00 

Z 0.00 

V 76.00 
X 76.00 

30 T 0.00 
Z 0.00 
V 76.00 
X 30. 

T 0.00 

Z 76.00 

V 30.00 

X 30.00 

\I T 0.00 

Z 76.00 

V 30.00 

X 77. 

T 76.00 
Z 30.00 
V 77 .00 

X 77.00 

17 T 76.00 
Z 30.00 

V 77.00 

X 77. 

16 is keyed into the displayed 

X-register. 

16 is copied into Y. 

30 is written over the 16 in X. 

30 is entered into Y. 

16 is lifted up to Z. 

II is keyed into the di splayed 

X-register . 

11 is copied into Y. 16 and 30 

are lifted up to T and Z 

respectively. 

17 is written over the II in X. 

-
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17 and II are added together a T 16.00 

Z 16.00 
and the rest of the stack drops. 

y 30.00 
16 drops to Z and is also du-

X 28.00 
plicated in T. 30 and 28 are ready 
10 be added. 

J 6. ee ENT1" 
36. 0e ['.IT .... .. , , 

a T 16.00 11. Of ENIt 
z 16.00 

30 and 28 are added logelher 17.0D + 

Y 16.00 
and the stack drops again. Now + 
16and 58 are ready to be added. + 

X 58.00 74. 06 tU 

a T 16.00 16 and 58 are added together for rmm Z 16.00 the final answer and the stack 
y 16.00 continues to drop . 
X 74.00 

The same dropping action also occurs withll ,13 andll. The number in T is duplicated in T 
and drops to Z, the number in Z drops to Y, and the numbers in Y and X combine to give the 
answer, which is visible in the X-register. 

This automatic lift and drop of the stack give you tremedous computing power, since you can 
retain and position intermediate results in long calculations without the necess ity of reentering 
the numbers. 

Order of Execution 
When you see a problem like this one: 

5 x [(3 '" 4) - (5," 2) + (4 x 3)] '" (3 x .2 13) 

you must decide where to begin before you ever press a key. 

Experienced HP calcu lator users have determined that by starting every problem at it s inner­
most number or parentheses and working outward, just as you would with paper and pencil, 
you maximize the efficiency and power of your HP calculator. Of course, with the HP-97 you 
have tremendous versatility in the order of execution. 

For example , you could work the problem above by beginning at the left side of the equation 
and simply working through it in left-to-right order. All problems cannot be solved using 
left-to-right order, however, and the best order for solving any problem is to begin with the 
innermost parentheses and work outward. So, to solve the problem above: 
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Press Display 

3 3. 

mimi 3.00 

4 4. 
0.75 Intermediate answer 

for (3 + 4) . 

5 5. 

mimi 5.00 

2 2 . .. 2.50 Intermediate answer 
for (5 .;. 2) . .. -1.75 Intermediate answer 
for (3 + 4) - (5 + 2). 3.ef! ENTt 

4.0C 

4 4. 5. 00 ENT! 

mimi 4.00 2. 0e 

3 3. 

13 12.00 Intermediate answer 4. 0[; ENH 

for (4 x 3) . •• 01.'1 )( 

t 

II 10.25 Intermediate answer 3.0B o!iTt 

for (3 + 4) - (5 + 2) .213 x 

+ (4 x 3). 
5.CO " 

3 3. S8.2!l Uli 

mimi 3.00 

.213 .213 

13 0.64 Intermediate answer 
for (3 x .2 13) . 

.. 16.04 

5 5. The first number is 
keyed in . 

13 80.20 The final answer. 

IiImD 80.20 

LAST X 
In addition to the four stack registers that automatically store intermediate results, the HP-97 

also contains a separate automatic register, the LAST X register. This register preserves the 

value that was last displayed in the X-register before the performance of a function. To place 

the contents of the LAST X register into the display again, press a I LAST xl. 
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Recovering from Mistakes 

I LAST xl makes it easy to recover from keystroke mistakes, such as pressing the wrong function 
key or keying in the wrong number. 

Example: Divide 12 by 2. 157 after you have mistakenly divided by 3. 157. 

Press Display 

12 12. 

a:mm 12.00 

3.157 a 3.80 Oops! You made a 
mistake. 12.Se ENTt 

3.J~7 
D I lAST xl 3.16 Retrieves that last :"'STX 

entry (3. 157). x 

EI 12.00 You' re back at the 2.157 
beginning. 5.56 U. 

2.157 a 5.56 The correct answer. 

IlmIm 5.56 

In the above example, when the fi rst II is pressed, followed by D I LAST xl, the contents of the 
stack and LAST X registers are changed ... 

•.. from this ... 

T 
Z 
Y 
X 

0.00 
0.00 

12.00 --• 

.. . to this ... 

T 
Z 

0.00 
0.00 

T 
Z 

Y 0.00 Y 

... to this . 

0.00 
0.00 

3.80 

3.1 6 3.157 ~ D I lAST xl X 

LAST X rI3:-. 1~5=7 ~1 ~ 
This makes poss ible the correct ion illustrated in the example above. 

Recovering a Number for Calculation 

The LAST X register is useful in calculat ions where a number occurs more than once. By 
recovering a number using 1 LAST xl. you do not have to key that number into the calculator 
aga in . 

Example: Calculate 

7.32 + 3.65011233 1 
3.650 11233 1 
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Press Display 

7.32 I 7.32 

mmm I 7.32 
3.65011233 1 I 3.650112331 

a I 10.97 
a I LAST xl 1 3.65 

a I 3.01 

mnm I 3.01 

Constant Arithmetic 

Intermediate answer. 
Recalls 3.65011233 1 
to X-register. 
The answer. 

7. ~2 ENT1 
3.658112331 + 

LSTX 

3.81 *** 

You may have noticed that whenever the stack drops because of a two-number operation (not 
because ofm ), the number in the T-register is reproduced there . This stack operation can be 
used to insert a constant into a problem . 

Example: A bacteriologist tests a certain strain whose 
population typically increases by 15% each day. If he 
starts a sample culture of 1000, what will be the 
bacteria population at the end of each day for six 
consecutive days? 

Method: Put the growth factor ( 1.15) in the Y -. z-. 
and T-registers and put the original population (1000) 
in the X-register . Thereafter, you get the new popu­
lation whenever you press £I. Try working this 
problem with the Print Mode switch set to TRACE so 
that you'll have a record of all the answers without 
pressing mnm each time. 

TRACE 
Slide the Print Mode switch MAN.uNORM to TRACE . 

Press Display 

1.15 l.l5 Growth factor. 

mmm 1.15 

mmm 1.15 

mmm l.l5 Growth factor now 
in T . 

1000 1000. Starting population. 

13 1150.00 Population after l SI 

day . 

1.15 n lTt 
ENT1 
£NTt 

1888.ao x 
11S8.0e u* 

-
-
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Press Display 

EI 11322.50 Population after 2nd X 

day. 1322.5C **" 
EI 1 1520.88 Population after 31'<1 X 

day. 1529.88 **f 
EI 11749.01 Population after 4th )( 

day. 1749. C1 fU 

EI 12011.36 Population after 5th x 
day. 2011.3£ **.f 

EI 1 2313.06 Population after 6th " 
day. 2313.6£ *** 

When you press EI the first time , you calculate I. 15 X 1000. The result (1150.00) is di splayed 
in the X-register and a new copy of the growth factor drops into the Y -register. Since a new 
copy of the growth factor is duplicated from the T-register each time ' the stack drops, you 
never have to reenter it. 

Notice that performing a two-number operation such as El causes the number in the T-register 
to be duplicated there each time the stack is dropped . However, the CD key, since it rotates 
the contents of the stack registers, does not rewrite any number, but merely shifts the numbers 
that are already in the stack. 



• 

• 



Section 4 

Storing and Recalling Numbers 

You have learned about the calculating power that exists in the four-register automatic memory 
stack and the LAST X register of your HP-97 calculator. In addition to the automatic storage 
of intermediate results that is provided by the stack . however. the HP-97 also contains 26 
addressable data storage registers that are unaffected by operations within the stack . These 
registers allow you to manually store and recall constants or to set aside numbers for use in 
later calculations. Like all functions, you can use these storage registers either from the key­
board or as part of a program. 

The diagram below shows the addressable storage registers. You can see that these registers 
consist of two banks, the primary registers and the secondary registers. The subscripts A 
through E and 0 through 9 refer to the register addresses. 

Automatic Memory Stack 

LAST X 

Addressable Storage Registers 

Pr imary Registers 

I CI ===:1 

A,~I==:::::::::: 
A,~I==:::::::::: 
Ac~I=== 
A.~I=== 
A.LI ___ _ 

A, 
A, 
A, 
A, 
A, 
R. 
A, 
A, 
A, 
A, 

Protected 
Secondary Registers 

A" 
R", 

A" 
A" 
A" 
Rs• 

A" 
RS2 1 
Rs'! 
Rso I 
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Storing Numbers 

To store a displayed number in any of the primary storage registers: 

I. Press am (store). 

2. Press the letter key (D through II. D) or the number key (@] through 0) of the 

desi red primary register address. 

For example , to store Avogadro 's number (approximately 6.02 x )()23) in register Rz: 

TRACE 

Slide the Print Mode switch to NORM MAN.:mJNORM if you want your printed tape to match 

the ones shown here . 

Press 

6.02 ID3 23 

mil 2 

Display 

16.02 23 

1 6.020000000 23 1 
6.82+i.'J "T02 

Avogadro 's number is now stored in register Rz. You can see that when a number is stored, it 

is merely copied into the storage register , so 6.02 x IOz3 also rema ins in the displayed 

X-register. To store the square of Avogadro's number in register R8: 

Press 

II 
milD 

Display 
gz 

STDe 

The square of Avogadro's number has been copied into storage register RIJ and also remains 

in the displayed X-register. 

Recalling Numbers 
Numbers are recalled from primary storage registers back into the displayed X-register in much 

the same way as they are stored. To recall a number from any of primary storage registers 

RA through RE or Ro through R9: . 

I . Press IilD (recall). 

2. Press the letter key ( D through II) or the number key ( @] through 0) of the desired 

primary storage register address. 

For example, to recall Avogadro's number from register Rz: 

Press Display 

1 6.020000000 23 RCL2 J 
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To recall the square of Avogadro' s number from register R8: 

Press Display 

I 3.624040000 47 I RCLB 

When you recall a number, it is copied from the storage regi ster into the display, and it also 

remains in (he sto rage regi ster. You can recall a number from a storage register any number 

of times without a ltering it-the number w ill remain in the storage register as a 10-digit num­

ber with a two-digit exponent of 10 until you overwrite it by storing another number there, or 

until you clear the storage reg isters. For example , even though you earlier reca lled Avogadro 's 

num ber from storage regi ster Rz. you can recall it again: 

Press Display 

Ii!!I!I 2 6.020000000 23 I RCL2 

The II Register 

The D register has a number of special properties that make it useful in programming , 

but these wi ll be discussed later. When yo u are using the HP-97 manually, calculating from 

keyboard , the I-register is the most convenient storage register because you onl y need press 

D to recall its contents. You do not have to press mal (although mal D is a perfec tly valid 

operation). To store a num ber in the I-reg ister, you must press mm D. 

Exam ple: Three tanks have capaci ties in U.S. units of 2.0, 14.4, and 55.0 gallons, respec­

tively . If I U.S. gallon is equivalent to 3.785 liters, what is the capacity in liters of each of the 

tanks? 

Method: Place the conversion constant in one of the storage registers and bring it out as 

required. 

Press Display 

3.785 mil D 13.79 Constant placed in 
I-regi ster . 3. 78:' STDl 

2£1 7.57 Capacity in liters of 2. Be x 
pI tank. 7. 57 **.~ 

mD 7.57 14.4e RCLI 

14.4 D £I 54.50 Capac it y in liters of v 

2nd tank. 54. 50 .n 
mD I 54.50 55.BO RCLI 

55 D £I I 208.18 Capac ity in liters of x 

3rd tank. 2flll. JS nf 

mD 208.18 
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Protected Secondary Storage Registers 

In addition to the primary storage registers, your HP-97 also provides you with 10 secondary 
storage registers that are protected; that is, you cannot access the secondary storage registers 
directly with lim and mil. These registers are used most often by the statistical function &II 
(about which more later) and for programming purposes. However, they can be accessed 
manually from the keyboard by using the ~ key. 

For example, in order to store a number from the displayed X-register into secondary storage 
register RS5 • you first store the number in primary register R:; and then press D rEID (primary 
exchange secondary). When you press I p~sl, the contents of the primary registers Ro through 
R9 are exchanged with the contents of secondary storage registers Rso through RS9. No other 
storage or stack registers are affected. 

For example, to store 16,495,(X)() (the number of persons carried daily by the Japanese 
National Railway) in secondary storage register Rs:;: 

Press 

16495000 

Display 

16495000. 

16495000.00 

16495000.00 

N umber stored in 
register R:;. 

All secondary regis~ 
ters exchanged with 
numbered primary 
registers, so number is 
now stored in second­
ary storage register 
RS5 · 

J6495888.8e BrOS 
P:S 

With results from previous examples intact, when you pressed IE§J in the above example, the 
contents of all numbered storage registers were exchanged. 

So the contents of the storage registers changed .. . 
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... from this .. . 

Primary Registers 

I 13.785 

Rd 0.00 

RDlo.oo 
Re i 0.00 
R,13.624040oooo 471 
R,lo.oo I 

Secondary Registers 

R, lo.oo 1= R",~lo!§:.!§oo~===~ 
R, I 0.00 I = R". ~I iO'~OO~~~~~ R,l o.oo 1= R,, ~O.OO 

R, lo.oo 1= R". ~I0i='~oo~==== 
R,II6495000.00 1= R". ~I 0i='!§oo~==== 
R. lo.oo 1.;:= Rs.~1 o~'iOO~~~~~ R,lo.oo 1= R,, ~O.oo 
R,16.0200000000 23 1~ R". ~I 0i='~oo~==== 
R, I 0.00 1= R" ~I o~'i:0o~==== 
R, I 0.00 1= R"' cl 0"'."'00'-___ --' 

.. . to this. 

Primary Registers 

I 13.785 

R, lo.oo 
RDl o.oo 
Re i 0.00 I 
R,1 3.6240400000 47 1 
R, 10.00 I 

R,l o.oo 
R, lo.oo 
R, 1 0.00 

R, I 0.00 
R, 0.00 

R. 0.00 
R, 0.00 
R, 0.00 
R, 0.00 

R, 0.00 

Secondary Registers 

R" 1 0.00 

R" 1 0.00 

R" 1 0.00 
R" 1 0.00 

R" 16495000.00 
R,.. 0.00 

R" 0.00 

R" 6.020000000 231 
R" 0.00 1 
R" 11.00 1 
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When you press IP~s l, the contents of each number-addressed primary storage register are 
exchanged with its opposite-numbered secondary storage register. Thus, in order to bring 
out the numbers that are now in the secondary storage registers, you must use the a ~ 
keys followed by the IiB!I key and the number key of the register address. For example, 
to reca ll the number of persons carried daily by the Japanese National Railway, you cannot 
merely press 1m 5 now, since the number in primary storage register R:i is 0.00: 

Press Display 

10.00 R~L5 

However, you can press a ~ to bring the stored quantities back into the primary storage 
registers, then summon the desired quantities by pressing mD followed by the number key 
of the desired address: 

Press Display 

1 0.00 

16495000.00 Number of persons 
carried dai ly by the 
Japanese National 
Railway. 

P:S 
RCL5 

When you press lbiI, only the contents of the primary and secondary registers are exchanged. 
The ac tual registers remain intact and are not exchanged. 

You can place numbers in corresponding primary and secondary registers and recall them at 
wi ll . For example, to place the number of persons carried infive days by the Japanese National 
Railway into secondary register RS:i whi le leaving the number of persons carried daily intact 
in primary register R:i: 

Press Display 

5£1 82475000.00 

S.Be- l( 

D~ 82475000.00 poc 
~" 

STD5 6m5 82475000.00 poc 
~" 

D~ 82475000.00 

~ 

=--
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You can now use mD 5 to summon the number of persons carried dai ly , and D ~ followed 
by mD 5 to summon the number of persons carried in five days: 

Press Display 

IiBI 5 I 16495000.00 ReL!; 
D~ I 16495000.00 P:S 
IiBI 5 I 82475000.00 RCL!; 

Printing the Storage Registers 

You can see the contents of all of the primary storage registers at any time with the PRINT: 
~ key. Simply press D PRINT: ~ to print a li sting of the contents of all the storage 
registers. For example, if you have worked through the examples as shown above, printing 
the contents of the storage registe rs should give you a listing like the one shown below . 

Press Display 

PRfG 

B.OO e 
B.ee J 
B.OC 0 

< 
B.fle :; 
B.eo 4 

824758BB.Or ~ -
D PRlNT: ~ I 82475000.00 

B.BO 6 
B.B f 7 
8.BO 8 
B.Be 9 
8.BC il 

3. 62464B888+47 B 
8.80 C 
8.B!} D 
B.ee E 
3.79 T , 

If you want only a partial li sting of the primary storage registers , you can stop the printing of 
them at any time by press ing era or any other key from the keyboard. The key function is 
not executed. 
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To see a li sting of the contents of the secondary storage registers, simply press DIE:ID to bring 
those contents into the primary registers , then press a PRINT: ~ to print all primary 
registers again . For example: 

Press Display 

P:S 
PRH; 

9.BC 6 
9.BC 1 

6.92811813999+23 2 
9. 011 J 
9.68 4 

16495999. eo 5 
D[ill) 82475000.00 9.BO 6 

DPRINT:~ 82475000.00 9. fill 7 
9.Ba e 
9.90 9 
9.ee Ii 

J . 624849999+~7 9 
B.aC C 
9.eC D 
9.11e . 
3.73 J 

Naturally , if you want the present contents of primary registe rs Ro through Rg returned to the 
secondary storage registers, you must press D I p~sl again. 

Clearing Storage Registers 
Even though you have recalled the contents of a storage registe r into the displayed X-reg ister , 
the number also remains in the storage register. You can clear primary storage registers in 
either of two ways: 

• To rep lace a number in a single storage register, mere ly SlOre another number there . To 
clear a storage register, replace the number in it with zero. For example, lO clear storage 
register Rz. press 0 mm 2 . 

• To clear all primary slOrage registers back to zero at one time, press D I CL REGI. 
This clears all primary storage registers, whi le leaving the automatic memory stack and 
the secondary storage registers unchanged. 

~ 

:J 
~ 
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To clear the secondary storage registers, use the IE§] key to bring their contents into the 
primary registers , then clear those registers in either of the methods described above . 

For example , lO clear storage register Rs only, then to clear all primary registers, and finally 
all secondary registers: 

Press Display 

B.er STOB 
PI\'EG 

8.8e a 
8.80 1 

£.BzeeeOBell+2! , 
< 

8.00 3 
8. 80 4 

Ol:m III 0.00 1£495BB8. 00 < -B.eo 6 
D PRINT: ~ 0.00 Storage register Rs is B.ea 7 

cleared to zero. B.OO c' v 

B. lle 9 
8.8r: A 
B.Br: f; 

8. 0r r 
8. Lle () 

8.£10 E 
3.79 I 

CLRG 
PR£G 

8.ee 6 
B.ee 1 
B.Oe 2 
8. Be ,:, 

D l cLREGI 0.00 All primary storage 8.M 4 
registers cleared to B. ee 5 
zero. Secondary regis· B.Be 6 
tees remain intact. B.ee 7 

D PRINT:~ I 0.00 8.B6 8 
8.ee 9 
8. BC A 
B.O f. f; 

B.ee C 
8.01' 0 
B./iie E 
B.Be I 
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Press Display 

P;S 
CLRG 
PRE. 

e.fir e 
Contents of secondary 

B.ee 1 
B.aO 2 registers exchanged B. fie :> with primary registers. 
8.fiO 

, , 

D ~ '-"'0."'00'--_-' 

All storage registers 8. eO :; 

have been cleared to B.ee 6 

zero. B.fie 7 

1 0.00 

B.Ce 9 
B.OO 9 
B.er A D PRINT: ~ ,-,I 0"'.0"'0'--_-' 

B.ae f; 

I.en ~ 

" B. Be r, .' B.ee t 
B. er. 1 

Notice that the stack registers remain intact when you press D ICLREG I. To clear the 
displayed X· register , of course, you can press eD . To clear the entire stack, press eD 
mIDiIJ mIDiIJ mIDiIJ· (Because of the automatic li ft and drop of the stack, you should 
never have to clear it. ) When the calculator is turned ON, it " wakes up" with the stack 
and all storage reg isters cleared to zero; so turning the calculator OFF, then ON clears the 
stack, the storage registers, and all program information. (This also should never be 
necessary. ) 

Storage Register Arithmetic 

You can , of course , perform 'arithmetic (or any other function) in the normal manner by recall· 
ing and using the contents of any storage register just as if it were a number you keyed in . 
The Hp·97 also permits you to perform storage register arithmetic in storage registers; that 
is, arithmetic upon the contents of the selec ted reg ister. . 

Storage register arithmetic can be performed directly upon the contents of primary registers 
Ro through Rg only; it cannot be perfonned directly upon any other storage register. (Although 
storage register arithmetic can be performed indirectly upon the contents of auy storage 
register, as you will see in section 12, Us ing the I.Register for Indi rec t Control. ) 
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To perform storage register arithmetic directly , press mm followed by the ari thmetic function 
key fo llowed in tum by the number key (@] through (0) of the primary register address . 
For example : 

Press Result 

Number in displayed X-register added to contents of primary storage register 
Rlt and sum placed into R1 ; (rl + x --+ R. ). 

Number in displayed X-register subtracted from contents of primary storage 
register R2 , and difference placed into R2 ; (r2 - x --+ R2 ). 

Number in displayed X-register multiplied by contents of rrimary storage 
register R3, and the product placed into R3; [(r3) x --+ R3 . 

Contents of storage register R.. divided by number in displayed X-register , 
and quotient placed into register R.. ; (r4 +- x --+ R4). 

When storage register arithmetic operations are performed, the answer is written into the 
se lected storage register, while the contents of the other storage registers and the displayed 
X-register and the rest of the stack remain unchanged. 

Example: During harvest, farmer Flem Snopes trucks 
tomatoes to the cannery for three days. On Monday 
and Tuesday he hauls loads of 25 tons, 27 tons, 19 
tons, and 23 tons, for which the cannery pays him $55 
per ton. On Wednesday the price rises to $57 .50 per 
ton , and Snopes ships loads of 26 tons and 28 tons. If 
the cannery deduc ts 2% of the price on Monday and 
Tuesday because of blight on the tomatoes , and 3% 
of the price on Wednesday , what is the Snopes ' total 
net income? 

Method: Keep total amount in a storage register while using the stack to add tonnages and 
calculate amounts of loss. 

Press Display 

25 mmlII 27 0 
19 023 0 1 94.00 Total of Monday's and 

Tuesday's tonnage. zs.ee ENTt 
55 13 15170.00 Gross amount for Z7.6C + 

Monday and Tuesday. 19.60 + 
m!J 5 1 5170.00 Gross placed in Z3.ee + 

storage register R$. 55. eo X 

21B 1 103.40 Deductions for ST05 
Monday and Tuesday. 2.Be ;~ 

1m 1:15 103.40 Deductions subtracted ':'T-5 
from total in storage 
register R$. 
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26 mmilPS a I 54.00 I Wednesday's tonnage. 

57.50 EI I 3105.00 I Gross amount fo r 
Wednesday. 

ma a5 3105.00 Wednesday's gross 
amount added to total 26.013 ENT1' 
in storage register R$_ 28. 00 + 

S7.S~ x 
3 1 93.15 Deduction for ST+5 

Wednesday . 3.013 y. 

ma a 5 93.15 I Wednesday deduction ST-5 
subtracted from total RCLS 
in storage register Rs_ 88.78. 45 nt 

& 5 I 8078.45 Snopes' total net 
income from his 
tomatoes. 

mEl 18078.45 

(You could also work this problem using the stack alone. but doing it as shown here illustrates 
how storage register arithmet ic can be used to maintain and update different running totals .) 

Storage Register Overflow 

If you attempt a storage register arithmetic operation that would cause the magnitude of a 
number in any of the storage registers to exceed 9.999999999 x 1()99, the operation is not 
performed and the HP-97 display immediately indicates I Error I . In addition, if the 

TRACE 
Print Mode switch MAN...:JNORM is set to NORM or TRACE, the printer also registers the 

error. When you then press any key, the error condition is cleared and the last va lue in the 
X-register before the error is again displayed . The storage registers all contain the values they 
held before the error-causing operation was attempted . 

For example, if you store 7.33 x I ()52 in primary register R\ and attempt to use storage register 
arithmet ic to multiply that value by I(}W, the HP-97 display will show I Error I: 

Press 

7.33 

m:I 52 

ma I 
m:I 50 
ma Ei 

Display 

17.33 
17.33 52 
I 7.330000000 52 

11. 50 
I Error 

7.33+52 STDl 
1.+Se Srxl 

ERROR 

J 
:J 
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To clear the error and display the contents of the X. register , press any key. The original 
contents of storage register R, are still present there . 

Press Display 

="---"'C.J Contents of X-register. 
Contents of storage 
register R I . 

ReL! 

As with any error condition, press ing any key clears the error and is not executed. Pressing 
the paper advance pushbutton clears the error and is executed. 



.. 
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Section 5 

Function Keys 
The HP-97 has dozens of internal functions that allow you to compute answers to problems 
quickly and accurately. Each function operates the same way, regardless of whether you press 
the function key manually or the function is executed as part of a program . 

In this section, each function key is explained as it is used manually, with the Program Mode 
switch set to RUN . To save printing time and paper, you might wish to learn how to use the 
functions with the Print Mode switch set to MAN . Or you might wish to see every intermediate 
and final answer by setting the swi tch to TRACE . Except where indicated , however. all 
examples in this section are illustrated with the Print Mode switch set to NORM . 

Lf you want your displays and printed copy to match the ones shown here. then: 
TRACE 

Set the Print Mode switch MAN~NORM to NORM. 

Set the PRGM-RUN switch PRGM~RUN to RUN . 

Number Alteration Keys 
Besides CD, there are four keys provided for altering numbers in the HP-97. These keys are 
@@,~, @!), and IFRAC I. and you will find them most useful when performing operations 
as part of a program . 

Rounding a Number 
As you know. when you change display formats with one of the display control keys 
( III . ED , me . or~ ). the number maintains its full value to 10 digits multiplied by a 
two-digit exponent of ten no matter how many digits you see. When you press the a prefix 
key followed by the ~ (round) key, however. the number that is in the display becomes 
the actual number in the calculator. For example, key in the number of cubic centimeters 
in one cubic inch, 16.387064 . and round it to two decimal places: 

Press 

16.387064 

~2 

~6 

Display 

1 16.387064 1 
1 16.39 1 Number rounded to 
L.!."""'-___ -' two decimal places in 

di splay . Maintains 
entire value internally . 

,-;1"6-:.3"9;----' Number rounded to 

16.390000 

two decimal places 
internally. 
FIX 6 display shows 
that the number has 
been rounded. 

F.l~6~.3~8~7~064~=~ The original number. 
16.39 Display mode reset. 

16. 38786< DSP2 
RND 

D$P6 
LST8 
DSP2 

@ rounds to 0.00 a number that has underflowed to sc ientific notation . 

77 
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Absolute Value 

Some calculations require the absolute value, or magnitude , of a number. To obtain the 
absolute va lue of the number in the displayed X-register , press the a shift key followed by the 
(MID (absolute value) key. For example , to calculate the absolute value of -3: 

Press Display 

-3. 

3.00 
-3. 00 AilS 

To see the absolute value of +3: 

Press Display 

I 3.00 IlBS 

Integer Portion of a Number 

To extrac t and di splay the integer portion of a number , press the D prefix key followed by 
the ~ (integer ) key. For example, to display only the integers of the number 123.456: 

Press 

123.456 

D OE!] 

Display 

123.456 
123.00 Only the integer 

portion of the number 
remains. 

123.4-56 I NT 

When D GED is pressed, the fractional portion of the number is lost. The entire number , of 
course, is preserved in the LAST X register. 

Fractional Portion of a Number 

To extract and display only the fractional portion of a number , press the D prefix key fo llowed 
by the I FRAC I (fraction) key . For example, to see the fractional portion of the 123.456 used 
above: 

Press Display 

D [LASu l 123.46 

0.46 

Summons the original 
number back to the 
X-register . 
Only the fractional 
portion of the number 
is displayed , rounded 
here to FIX 2 display. 

LSTX 
FPC 

When D I FRAC I is pressed, the integer port ion of the number is lost. The entire number , 
of course, is preserved in the LAST X register. 

J 
=.J 

J 
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Reciprocals 
To calculate the reciprocal of a number in the disp layed X-register , key in the number, then 
press &II . For example, to calculate the rec iprocal of 25: 

Press Display 

0.04 
I 0.04 

25. BB 1/Y. 
8. 04 Uo: 

You can also calculate the reciprocal of a value in a previous calculation without reentering 
the number. 

Example: In an electrical c ircuit, four res istors are connected in para lle l. Their values are 220 ohms, 560 ohms, 1.2 kilohms, and 5 kilohms. What is the total resistance of the circuit? 

Press 

220m 
560m 
a 
1200m 
a 
5000m 
a 
m 

+ R, 

Factorials 

+ + R, R, 

Display 

4.545454545-03 
1.785714286-03 
0.01 
8.333333333-04 
0.01 
2.000000000-04 

I 
220 

+ 

0.01 Sum of reciprocals. 

I 
560 

135.79 The reciprocal of the 
sum of the reciprocals 
yields the answer in 
ohms. 

'--:-13"C"5=-. =-79,--------, 

+ I 
1200 

+ 

228. CO 
568.80 

1288. ee 

S888.eO 

lJ5.79 

I 
5000 

l/X 
l/y' 

+ 
1/X 
+ 

l/X 
+ 

l/X 
tn 

The !][I (factorial) key permits you to handle permutations and combinations with ease . To 
calculate the factorial of a positive integer in the displayed X·register. press D IRJ. 
Example: Calculate the number of ways that six people can line up for a photograph . 

Method: 11 = 6! = 6 x 5 x 4 x 3 x 2 x I. 

3 
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Press Display 

6 
D@ 

IiIiIIm 

I 6. 
I 720.00 
I 720.00 

The answer. 

The calculator overflows for factorials of numbers greater than 69 . 

Square Roots 

6.8e N! 
720. 00 u* 

To calculate the square root of a number in the displayed X-register , press fIi . For example, 
to find the square root of 16: 

Press Display 

I 4.00 
14.00 

To find the square root of the result : 

Press Display 

12.00 
12.00 

Squaring 

J6. Be .rx 
4. Be *** 

IX 
2. 80 *** 

To square a number in the displayed X-register, press £I . For example, to find the square 
of 45: 

Press 

451!!J 

IiIiIIm 

Display 

I 2025.00 
I 2025.00 

To find the square of the result: 

Press Display 

45. Be xc. 
2825.ll0 *** 

g'E: 
4J08625. oe *** 
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Using Pi 

The value 7T accurate to 10 places (3.141592654) is provided as a fixed constant in the HP-97. 
Merely press D ~ whenever you need it in a calculation. For example, to calculate 37T: 

Press Display 

3a~ 13 9.42 J.ee Pi 

•• 
cmJ3 9.42 9. 42 u* 

Example: In the schematic diagram below, XL is 12 kilohms, E is 120 volts, and f is 60 Hz. 

Find the inductance ofthe coil L in henries according to the formula: L = 2
X:r. 

Press Display 

12 ID3 3 112. 

miiDl211 16000.00 

a ~1I 11909,86 

6011 131.83 

cmJ3 131.83 

L =~ 
2m 

031 

12,000 
2 X 7T X 60 

Henries . 

12. +e3 £NT1" 
2.8e 

Pi 

68. 00 
31. 83 Ut 
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Percentages 

The m key is a two-number function which allows you to compute percentages. To find J 
the percentage of a number: 

I . Key in the base number. 
2. Press 1mmIl. 
3. Key in the number representing percent rate. 
4. Press Fa. 

For example, to calculate a sales tax of 6.5% on a purchase of $ 1500: 

Press 

1500 ImmIl 
6.5 

Fa 
IiIiIIm 

Display 

!1500.00 
! 6.5 
!97.50 
! 97.50 

6.5% of $1500 is $97.50. 

Base number. 
Percent rate. 
The answer. 

lS88. ee [ IiTt 
6. 5[; 

97. 5fl 

., 

In the above example , when the m key is pressed, the calculated answer writes over the 
percentage rate in the X-register, and the base number is preserved in the Y -register. 

When you pressed m, the stack contents were changed .. 

Since the purchase price is now in the Y -register and the amount of tax is in the X-register, 
the total amount can be obtained by simply adding: 

Press 

a 
Display 

!1597.50 

!1597.50 

Total of prict: and sales 
tax combined . 

+ 
l S97.50 u .. 

J 
J 
J 
.J 
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Percent of Change 
The IY.CH] (percent 0/ change) key is a two-number function that gives the percent increase 
or decrease from y to x. To find the percent of change: 

I . Key in the base number (usually, the number that happens first in time) . 
2. Press mmJI. 
3. Key in the second number. 
4. Press a I%CH I. 

The formula used is: (x - y) 100 = %CH. 
Y 

Example: Find the percent of increase of your rent 10 years ago ($70 per month) to today 
($240 per month). 

Press 

70mmJI 
240 a l%cH I 
IililIm 

Display 

1 70.00 

1242.86 Percent increase. 
I 242.86 

Trigonometric Functions 

7fl.or 
Ne.er 
242.B£ 

;;CH 
»:t.· 

Your HP-97 provides you with six trigonometric functions, which operate in decimal degrees, 
radians, or grads. You can easily convert angles from decimal degrees to radians or vice 
versa, and you can convert between decimal degree and degrees. minutes, seconds. You can 
also add angles specified in degrees, minutes. seconds directly, without converting them to 
decimal. 

Degrees/Radians Conversions 

The 8 and 8 keys are used to convert angles between degrees and radians. To convert 
an angle specified in degrees to radians, key in the angle and press D B· For example, 
to change 45 ° to radians: 

Press Display 

45 145. 

alQ3 10.79 Radians. 45.00 O.R 

IililIm 10.79 
8.79 :,c,* 

To convert an angle specified in radians to decimal degrees. key in the angle and press 
D 8· For example, to convert 4 radians to decimal degrees: 

Press Display 

Decimal degrees. 
4.0r R;D 

229.1Z *** 
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Trigonometric Modes 

For trigonometric functions, angles can be assumed by the calculator to be in decimal degrees, 
radians, or grads. When the HP-97 is first turned ON, it " wakes up" with angles assumed 
to be in decimal degrees . To select radians mode. press D ~ (radialis) before using a 
trigonometric function. To select grads mode, press D ~ (grads). To select decimal degrees 
again, press D ~ (degrees). 

Note: 360 degrees = 400 grads = 21r radians. 

Functions 

The six trigonometric functions provided by the calculator are: 

ElI!I (sine) 
a I SIN-'! (arc sine) 
tm (cosine) 
D Icos-'I (arc cosine) 
IlJlI (rangent) 
D ITAW'I (arc tangent) 

Each trigonometric function assumes that angles are in decimal degrees , radians, or grads, 
depending upon the trigonometric mode selected. 

All trigonometric functions are one-number functions, so to use them, you key in the number , 
then press the function keyes). 

Example 1: Find the cosine of 35°. 

Press Display 

35 135. 

cm 10.82 

mIIlIl'J 10.82 

The HP-97 "woke up" in degrees mode when you first turned it ON. 

Example 2: Find the arc sine in radians of .964. 

Press Display 

a~ 10.82 Selects radians mode. 
(Results remain from 
previous example.) 

.964 1·964 
a I SIN-'! I 1.30 Radians. 

mIIlIl'J I 1.30 

35.ee CDS 
0. 82 .i:n .. 

RAD 
.9£~ 51.'4-1 

J.38 n* 
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Example 3: Find the tangent of 43.66 grads. 

Press Display 

a~ 1.30 Selects grads mode. 
(Results remain from GRAD 
previous example.) 43.66 TAN 

43.66 1 43.66 8.82 *** IlJ:I 10.82 Grads. 

IlIiIIliEI 10.82 

Hours, MInutes, Seconds/Decimal Hours Conversions 

Using the HP-97. you can change time specified in decimal hours to hours, minutes, seconds 
format by using the I+H.MS I (to hours, minutes, seconds) key; you can also change from 
hours, minutes, seconds to decimal hours by using the l H.MS+ 1 (from hours, minutes, seconds) 
key. 

When a time is displayed or printed in hours , minutes, seconds format, the digits specifying 
hours occur to the left of the decimal point . while the digits specifying minutes, seconds, 
and/ractions 0/ seconds occur to the right of the decimal point. 

Tenths of a Second 

Minutes Seconds 

Hours, Minutes, Seconds Display 

To convert from decimal hours to hours, minutes , seconds, simply key in the value for 
decimal hours and press D I +H.MS I. For example, to change 21 .57 hours to hOllrs, minutes. 
seconds: 

Press Display 

21.57 I 21.57 Key in the decimal 
time . 

IQW 4 I 21.5700 Reset display format 21.5;' DSP4 
to FIX 4. -:tHI'fS 

al<HMSI I 21.3412 This is 21 hours, 34 21.3412 *** minutes, 12 seconds. 

IlIiIIliEI I 21.3412 
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Notice that the display is nol automatically switched to show you more than the normal two 
digits after the decimal point (FIX 2), so to see the digits for seconds, you had to reset 
the display format to FIX 4. 

To convert from hours, minutes, seconds to decimal hours, simply key in the value for 
hours, minutes, seconds in that format and press D I H.MS" I. For example , to convert 132 
hours, 43 minutes, and 29.33 seconds to its decimal degree equivalent: 

Press Display 

132.432933 132.432933 This is 132 hours, 43 
minutes, 29.33 
seconds. 

a I HMS- I 132.7248 This is 132.7248 
%32.432933 H"'S~ hours. (FIX 4 display 

132.7248 *** remains specified 
from previous 
example.) 

mmiJ3 132.7248 

Using the I"H.MS 1 and I H.MS" 1 operations, you can also convert angles specified in decimal 
degrees to degrees, minutes, seconds, and vice versa. The format for degrees, minutes, 
seconds is the same as for hours, minutes, seconds. 

Example: Convert 42.57 decimal degrees to degrees, minutes, seconds. 

Press 

42.57 

a l -HMs l 

Display 

142.57 
1 42.3412 

142.3412 

Key in the angle. 
This means 42°34 ' 12 ". 
(Display assumes 
FIX 4 notation remains 
specified from 
previous example.) 

Example: Convert 38°8 '56.7" to its decimal equivalent. 

Press Display 

38.08567 Key in the angle. 

a I H.MS- ) Answer in decimal 
degrees. (FIX 4 
display specified from 
previous examples.) 

mmiJ3 I 38.1491 

42.578e ~H"'S 
42.3412 tU 

38.88567 HilS, 
38.1491 *** 
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Adding and Subtracting Time and Angles 

To add or subtract decimal hours, merely key in the numbers for the decimal hours and press 
a or • . To add hours, mimaes, seconds, use the ! HMS+ I (add hours , minutes, seconds) key . 

Likewise, angles specified in degrees , minutes, seconds are added by press ing D I H.MS+ I. 

Example: Find the sum of 45 hours, IO minutes, 50.76 seconds and 24 hours, 49 minutes, 
10.95 seconds. 

Press Display 

45.105076 I 45.105076 I 
Imml I 45.1051 I FIX 4 notat ion from 

previous example. 45.18587£ ENTt 
24.491095 I 2U91095 I 24.491995 HI'1S-+ 

aIHMS+ 1 I 70.0002 I DSPf 

~6 I 70.000171 I ?c. 8e81 71 nt 

Iililm3 I 70.000171 I 

To subtract a time specified in hours, minutes, seconds from another (or to subtrac t an angle 
specified in degrees , minutes, seconds) , simply use the tm key to make the second time 
(or angle) negative , then add with the I HMS+ I key. 

Example: Subtract 142 .78° from 312°32 ' 17". with the answer in degrees, minutes, seconds 
format. 

Press Display 

312.3217 312.3217 

Imml 312.321700 FIX 6 from previous 
example . JJZ.3217Be ENTt 

142.78 142.78 Decimal degrees. 142. 78el/Be ~H1':S 
al·H.Ms l 142.464800 To degrees, minutes, CHS 

seconds. HMS+ 
mIiJ I -142.464800 Angle made negative. 169. 452geO *u 
a I H.MS+ I I 169.452900 This is 169' 45 '29". DSP2 
Iililm3 I 169.452900 

~2 I 169.45 Display mode reset to 
FIX 2. 

In the HP-97, trigonometric fu nctions assume angles in decimal degrees. dec imal radians. or 
decimal grads. so if you want to compute any trigonometric functions of an angle given in 
degrees, minutes, alld seconds, you must first convert the angle to decimal degrees. 
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Example: Lovesick sailor Oscar Odysseus dwe ll s on 
the island of Tristan da Cunha (37"03' 5, 12" 18 ' W), 
and his sweetheart, Penelope . lives on the nearest 
island . Unfortunate ly for the course of true love. 
however. Tristan da Cunha is the most isolated 
inhabited spot in the world . If Penelope lives on the 
island of 51. Helena ( 15"55'5, 5"43' W), use the 
following formula to calculate the great c ircle distance 
that Odysseus must sa il in order to court her. 

Distance cos- ' [sin (LAT,) sin (LAT,) + cos (LAT,) cos (LAT,) 

cos (LNG, - LNG,) ] x 60. 

Where LATs and LNGs = latit ude and longitude of the source (Tristan da Cunha). 

LATd and LNGd = latitude and longitude of the destination. 

Solution: Convert all degrees. minutes. seconds entries into decimal degrees as you key them 
in . The equation for the great circle distance from Tristan da Cunha to the nearest inhabited 
land is: 

Distance = cos- · [sin (37°03') sin (15°55') +·cos(37°03')cos(l 5°55') 

cos (5"43' W - 12" 18' W)] x 60 

Press Display 

Df@ 0.00 Selects degrees mode . 
(Display assumes no re· 
suits remain from 
previous examples.) 5. 43 

5.43 D I H.MS- I I 5.72 12. 18 
12 . 18 D I HoMS- I I 12.30 

• 1-6.58 

CD 1 0.99 15. 55 
15 .55 D I HMS- I 15.92 

mil I 15.92 

CD 0.96 

13 0.96 J7.e:: 
37.03 D I H.Ms-1 37.05 

mil 0 37.05 

CD 0.80 

13 0.76 

DEG 
HMS~ 

Hf'lS~ 

CDS 
Ht1:"* 
STD! 

COS 
X 

H!1s"~ 

STOe 
rnc .... 1..' ... 

X 



Press 

1m 0 II1II 
1m 1II1II 
EI 
a 
D leos" 1 
60 EI IiIiIIlID 

Display 

0.60 
0.27 

0.17 
0.93 
21.92 
1315.41 Distance in nautical 

miles that Odysseus 
must sail to visit 
Penelope. 
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RCLf. 
SIN 

RCL1 
SIN 

x 

COS·1 

68. ee X 

J3J 5. 41 u* 

Polar/Rectangular Coordinate Conversions 
Two functions are provided for polar/rectangular coordinate convers ions. Angle () is assumed 
in decimal degrees, rad ians, or grads, depending upon the trigonometric mode first selected 
by @§J . ~. or ~. 

In the HP-97, angle (} is represented in the following manner: 

180'(\ 0' 

-180'~~ 0 ' 

To cooven from rectangular x, y coordinates to polar r , (} coordinates (magnitude and angle, 

respectively): 

I . Key in the y-coordinate. 
2. Press rmDm to raise the y-coordinate value to the V-register of the stack. 
3. Key in the x-coordinate. 
4 . Press the ail (to polar) key . Magnitude r then appears in the X-register and angle 8 is 

placed in the Y -register. (To display the value for (), you can press EiD ·) 
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The following diagram shows how the stack contents change when you press CD . 

T I 
Z z z 
y y·coordlnate • all X x·coordlnate , 

, r-----angle 8 -
, magnitude r 

To convert from polar r , e, coordinates to rec tangular x, y, coordinates: 

I . Key in the value for the angle 8. 
2. Press 1mB to raise the value for 8 to the V-register of the stack. 
3. Key in the value for magnitude r. 

T 
Z 

Y 
X 

4. Press the em (to rectangular) key. The x·coord inate then appears in the di splayed 
X-register and the y·coordinate is placed in the Y.register . (To display the value for the 
y·coordinate , you can press EIJI .) 

The fo llowing diagram shows how the stack contents change when you press ail. 

T 

~ I l T 

Z z I- z z 
y angle (J ' ail 

, y·coordlnate Y 

X magnitude r x·coordlnate X , , 

After you have pressed CD or ail, you can use the EIJI key to bring the calculated angle 8 
or the calculated y·coordinate into the X·registe r for viewing or further calculation . 

Example J: Convert rectangular coordinates (4 , 3) to polar form with the ang le expressed 
in radians. 



Press Display 

1 0.00 

3 mmill 13.00 

4 14. 

ail 1 5.00 

IiIiIIliI3 15.00 

EID 10.64 

IiIiIIliI3 10.64 

Radians mode select­
ed. (Display assumes 
no results remain from 
previous examples.) 
y-coordinate entered 
into the Y -register. 
x-coordinate keyed 
into the X-register. 
Magnitude r . 

Angle 8 in radians. 
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"AD 
3.ec ENTt 
4.80 .p 
5.00 *** >;' '' v ,- , 
8.6': .u 

Example 2: Convert polar coordinates (8 , 120 grads) to rectangular coordinates. 

Press Display 

D E§Q) 0.64 Grads mode selected. 
(Note that results can 
remain from previous 
examples.) 

120 mmill 120.00 Angle 8 entered into t:RIlD 
the V-register. 128. ee ENTt 

8 8. Magnitude r placed in e.ec ." 
displayed X-register . X" v -, 

ail 1-2.47 x-coordinate . 

EID I 7.61 y-coordinate brought 
into displayed 
X-register. 
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Example 3: Engineer Tobias Siothrop has determined that in the RC circuit shown above, 
the total impedance is 77.8 ohms and voltage lags current by 36.5°. What are the values of 
resistance R and capacitive reactance Xc in the circuit? 

Method: Draw a vector diagram using total impedance 77.8 ohms for polar magnitude r 

and _36.5 ° for angle 8. When the values are converted to rectangular coordinates, the 
x-coordinate value yields resistance R in ohms, and the y-coordinate value yields reactance 
Xc in ohms. 

Solution: 

Press 

36.51mJ 

mmm 
77.8 

em 
t:mI 

Display 

7.61 

[-36.5 
[ -36.50 

[ 77.8 
[ 62.54 
[-46.28 

Degrees mode select­
ed. (Note that results 
can remain from 
previous examples.) 

Resistance R in ohms. 
Reactance Xc, 46.28 
ohms, avai lable in dis­
played X-register. 

DEC, 
-36.5e ENTt 
7i.ee ~R 

X:Y 



L 
L 
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Logarithmic and Exponential Functions 

Logarithms 

The HP-97 computes both natural and common logarithms as well as their inverse functions 
(antilogarithms): 

1m is Jo~ (natural log) . It takes the log of the value in the X-register to base e (2.7 18 ... ). 

mJ is antilo~ (natural antilog) . It raises e (2.7 18 ... ) to the power of the value in the 
X-register. (To display the value of e, press I mi.) 

(bQQ] is )ag lo (common log). It computes the log of the value in the X-register to base 10. 

~ is antiloglQ (common ant ilog), It ra ises 10 to the power of the value in the X-register . 

Example 1: The 1906 San Francisco earthquake , with a magnitude of 8.25 on the Richter 
Scale is estimated to be 105 times greater than the Nicaragua quake of 1972. What wo uld be 
the magnitude of the latter on the Richter Scale? The equation is: 

M, 
R, = R, - log - ­

M, ( 
105) = 8. 25 - log - 1-

Solution: 

Press 

8.25 G:miII 
105 D {@ 

• 
IDIJ3 

Display 

18.25 
12.02 
16.23 

16.23 

Rating on Richter 
scale. 

Example 2: Having lost most of his equipment in a 
bl inding snowstorm , ace explorer Jason Quarmorte is 
using an ordinary barometer as an altimeter. After 
measuring the sea level pressure (30 inches of 
mercury) he climbs until the barometer indicates 9 .4 
inches of mercury . Although the exact relationship 
of pressure and altitude is a func tion of many factors, 
Quarmorte knows that an approximalion is given by 
the formula: 

8.25 ENTt 
1 e5. BO LO. 

6. 23 f:H 
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Altitude (feet) = 25,000 111 _,,-3'--0'----_ = 25 000 III _ 3_0_ 
Pressure ' 9.4 

Where is Jason Quarmorte? 

Solution: 

Press Display 

30 ImImI I 30.00 
Jfl. eo curt 9.4 I 3. j§ 

1m I 1.16 9. 40 , ~, 
25000 I 25000. ... 
13 I 29012.19 Altitude in feet. 

.?5flO8. eO X 

IiIiIIliEI I 29012.19 
298J 2. 19 •. '.J" 

Quarmorte is probably near the summit of Mount Everest (29,028 feet). 

Raising Numbers to Powers 

The D1 key is used to raise numbers to powers. Using III permits you to raise a posi tive 
real number to any real power-that is , the power may be positive or negative, and it may 
be an integer, a fraction, or a mixed number. D1 also pennits you to raise any negative real 
number to the power of any integer (within the calculating range of the HP-97 , of course). 

For example, to calculate 211 (that is , 2 x 2 x 2 x 2 x 2 X 2 X 2 X 2 X 2): 

Press 

To calculate 8- 1'2567: 

Press 

81m1m1 
1.25671D tJI 

IiIiIIliEI 

Display 

1 9. 
I 512.00 
I 512.00 

Display 

1 8.00 

1 0.07 

10.07 

2. Be HlH 
9. EJf Y' 

5J 2. 80 H* 

8. M WTt 
- 1. 2567 I(X 

B. 87 ~H 
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To calculate (-2 .5)': 

Press Display 

2.5 e:m ImmII 1-2.50 -2.5D fllTt 
501 I -97.66 S. /)O 'J); , 
IDID I -97.66 -97. t5ti t;u 

In conjunction with UI 1.'11 provides a simple way to extract roots. For example, find the 
cube root of 5. (This is equivalent to 5113

.) 

Press Display 

51mm11 5.00 

3U1 0.33 Reciprocal of 3. 

01 1.71 Cube root of 5. 

IDID 1.71 

Example: In a rather overoptimistic effort to break the 
speed of sound, high.nying pilot Ike Daedalus cranks 
open the throttle on his surplus Hawker Siddeley 
Harrier aircraft. From his instruments he reads a pres· 
sure altitude (PALT) of 25 ,500 feet with a calibrated 
airspeed (CAS) of 350 knots. What is the flight mach 
number' 

M = speed of aircraft 
speed of sound 

if the following formula is applicable? 

s.oe E.~T't 
3.0[; J /y. 

y'X 

J.71 ~: , ,. 
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Method: The most efficient place to begin work on this problem is at the innermost set of 

brackets . So begin by solving for the quantity [ 6~~~5 ] 2 and proceed outward from 

there . 

Press Display 

350mmm I 350.00 I 
661.5 • 1 0.53 I 
EI 1 0.28 I Square of bracketed 

quantity . 

.2 13 1 0.06 I Z58 . eO Et-.lTt 
ID 1 1.06 I 661. 58 
3.5m I 1.21 I X~ 

I. I 0.21 I Contents of left-hand . 2& X 
set of brackets are in 1.90 t 
the stack . 3. 50 y". 

Immm 1.00 I 1. ea 
6.8751D3 6.875 00 I 1. eo E~:r1' 

ImJ 6 6.875 -06 I 6.875- 135 ENH 

mmm 6.875000000 -06 I 25588.ee ~ .... 

25500 13 0.18 I -S.2£5£. y)( • 0.82 I x 
5.26561mJ m 2.76 I Contents of right-hand 1. 133 + 

set of brackets are in . 286 y' 
the stack. 

1. 00 
13 0.58 5.ee X 
ID 1.58 [X 
.286 m 1.14 8.84 Ut 

I. 0.14 

513 0.70 

iii 0.84 Mach number of 
Daedalus' Harrier. 

GIiIIlIII 1 0.84 

In working through complex equations like the one containing six levels of parentheses 
above, you really appreciate the value of the Hewlett-Packard logic system. Because you 
calculate one step at a time, you don't get " lost" within the problem. You see every 
intermediate result, and you emerge from the calculation confident of your final answer. 



Statistical Functions 
Accumulations 
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Pressing the Ell key automatically gives you several different sums and products of the values 
in the X· and Y- registers at once. In order to make these values accessible for sophisticated 
statistics problems, they are automatically placed by the calculator into secondary storage 
registers RS4 through Rsg. The only time that information is automatically accumulated in the 
storage registers is when Ell (or !E3 ) is used. Before you begin any calculations using the 
Ell key, you should first clear the protected secondary storage registers by pressing • 
ICLREG I followed by D ~. 

When you key a number into the display and press the fBI key, each of the following operations 
!s performed: 

I . The number that you keyed into the X-register is added to the contents of secondary 
storage register RS4; (Ix --+ R S4). 

2. The square of the number that you keyed into the X-register is added to the contents 
of secondary storage register RS5; (Ix2 --+ RS5). 

3. The number in the V-register of the stack is added to the contents of secondary storage 
register RS6; (Iy --+ RS6). 

4 . The square of the number in the Y·register of the stack is added to the contents of 
secondary storage register RS7; (Iy2 --+ R S7). 

5. The number that you keyed into the X.register is multiplied by the contents of the 
Y .register, and the product added to storage register Rss; (Ixy --+ Rss). 

6. The number t is added to storage register Rsg, and the total number in RS9 then writes 
over the number in the displayed X-register of the stack. The stack does not lift; 

x 

The number that you keyed into the X·register is preserved in the LAST X register , while 
the number in the stack Y -register remains in the Y .register. 

Thus, when you press Ell, the stack register contents are changed ... 

.. . from this . .. . .. to this. 

T 

~ 
T 

~ Z Z 
Y Y 
X X 

I LAST X x I LAST X 



98 Function Keys 

... and the storage register contents are changed ... 

. .. from this ... 

Addressable Storage Registers 

Primary Registers 

R, 

R, !===~ 
Rc !===~ 
R'i===~ 
R. '---___ -' 

R, 
R. 
R, 
R, 
R, 
R. 
A] t 

R, I 
RI I 
R, I 

Protected 
Secondary Registers 

ASIl I 

R" I 
R" 
R" 
R" 
Rs. 
R" 
R" 
R" 
R" 

. . . to this. 

Addressable Storage Registers 

Primary Registers 

R, i====~ 
R, ;::1 ==~ 
Rc ~I==~ 
R'~I ~~ 
AA L 

Protected 
Secondary Registers 

R, ASII I n 

R, Rsa I Ill)' 
Al I R" ~Y' 

R, 1 R" ~, 

As ! R" ~" 
A. I R" ~. 

R, 1 R" 
A2 I R" 
Al I R" 
R, I R" 

Before you begin accumulating results in secondary storage registers R S4 through R S9 using 
the ED key, you should first ensure that the contents of these registers have been cleared to 
zero by pressing a I CL REG 1 foll owed by a ~. 

Note: Unlike storage register arithmetic, the ED function allows overflows (i.e., 
numbers whose magnitudes are greater than 9.999999999 x 10911 ) in storage 
register As. through ASII without registering I Error I in the display or on the 
printed copy. 

After you have accumulated these products and sums using the ED key , they remain in the 
secondary storage registers , where they are used to compute mean and standard deviation 
using the (!) and@ functions. To see the contents of these registers, you can list the contents 
of alilhe secondary storage registers by pressing a ~ followed by a PRI NT: ~. Don'l 
forget to press !E[J again when the listing is completed . 

To use only the Ix and Iy that you have accumulated in the secondary storage registers, 
you can press mD followed by ED. This brings Ix into the displayed X-registe r and I y 
into the V-register, overwriting the contents of those two stack registers. The stack does not 
lift. (This feature is particularly useful when performing vector arithmetic , like that 
illustraled on pages 106- 108.) 
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To use any of the summations individually, simply exchange the contents of the secondary 
storage registers with the primary registers by press ing ~; then recall the desired summation 
by pressing mD followed by the number key of the register address . 

Example: Find I x, I x2, I y, Iy2 , and Ixy for the paired values of x and y listed below . 

Press Display 

10.00 

71miDl 17.00 

51lD 11.00 

51miDl 15.00 

31lD 12.00 

91miDl 19.00 

SIlD 13.00 

a ~ 13.00 

a PRINT: ~I "3",.0,,,0<-_ -, 

y 

x 

7 5 9 

5 3 8 

Ensures that storage 
registers R S4 through 
R S9 contain all zeros 
initially. (Display 
assumes no results re· 
main from previous 
example.) 

First pair is accumulat· 
ed; n = l. 

Second pair is 
accumulated; n = 2. 

Third pair is 
accumulated; n = 3. 

Brings contents of 
secondary registers 
into primary registers 
for viewing or individ· 
ual use. 

You can see all the 
accumulations by 
listing the storage reg· 
isler contents. 

CLRG 
P~c . v 

7.9C £NTt 
5.ee ! + 
5. ee fllH 
3.Be !+ 
9. Be ENH 
B.lle !+ 

P~c . v 

PREG 

8.8e e 
8.llf 
8.M 2 
8.Be J 

J6.11C 4 
98.0e " " 
2J.80 6 

J55. Be 7 
J22.ee 8 

3.Be 9 
8.Be A 
8.11C f: 
8.Bf> C 
8.Be D 
8.11C E 
8.Be I 
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Press Display 

a 4 16.00 Sum of x values from 
register R.. . 

a 5 98.00 Sum of squares of x 
values from register 
R,. 

a 6 21.00 Sum of y values from RCL4 
register ~. RCL5 a 7 155.00 Sum of squares of y RCL£ 
values from register RCL7 
R,. RCLS a 8 122.00 Sum of products of x RCL9 
and y values from 
register Rg . 

a 9 3.00 Number of entries 
(n ~ 3) from register 
R9 · 

By using the Ip .. s l fu nction in conjunction with the Ell key, you can actuaJly maintain two 
complete sets of products and sums in your HP-97. 

Mean 

The 00 (mean ) key is the key you use to calculate the mean (arithmetic average) of data 
accumulated in secondary registers RS.h RS6 • and Rsg_ 

When you press D 1iJ: 

I . The mean (x) of x is calculated using the data accumulated in register R S4 (I.x) and 
RS9 (n) according to the formula: 

"( ) _ 1 . RS4_ 
x ~ - L XI That IS, -- ~ x 

n i=i R S9 

The resultant value for i' is seen in the displayed X-register. 

2. The mean 6) of y is calculated using the data accumulated in register RS6 (~y) and 
register R S9 (n) according to the fonnula: 

" ( - 1 . R S6 Y ~ - L y, That IS, --
n i= 1 R S9 

The resultant value for Y is available in the Y-register of the stack . 
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(The easiest way to accumulate the required data in the applicable secondary storage registers 
is through the use of the Ell key as described above. However. you can also place data 
in the accumulation registers manually, using the ~ and mm keys.) 

Example: Below is a chart of a daily high and low 
temperatures for a winter week in Fairbanks, Alaska. 
What are the average high and low temperatures for 
the week selected? 

Sun. Mon. Tues. Wed. Thurs. 

High 6 11 14 12 5 

Low -22 -17 -15 -9 -24 

Press Display 

D ICLAEG I 
D~ 0.00 Ensures that secondary 

registers contain all 
zeros initially. (Dis· 
play assumes no results 
remain from previous 
calculations.) 

6 mmilI22 
IDEII 1.00 Number of data pairs 

(n) is now I. 

II mmilI17 
IDEII 2.00 Number of data pairs 

(0) is now 2. 

14 mmilII5 

IDEII 3.00 

12 mmilI9 
IDEII 4.00 

5 mmilI24 
IDEII 5.00 

21D mmilI 
291D Ell 6.00 

91D mmilI 

351D Ell 7.00 
Number of data pairs 
(n) is now 7. 

Frio Sal. 

-2 -9 

-29 -35 

CUG 
P:S 

6.0e ENT1' 
-22.00 I+ 
11.00 ENTt 

-17. Be I+ 
14.oe tNT~' 

-15.80 U 
12.00 ENTt 
-9.oe If 
5.00 ENT1 

-24.ee ;+ 
-2.013 fNit 

-29.I3C If 
-9.00 ENT1' 

-35.oe !f 
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Press Display 

Doo I -21.57 Average low 
temperature. 

IiIilIlII3 1-21.57 -21. 57 
EDI I 5.29 Average high 

temperature . 5. 2s" 
IiIilIlII3 5.29 

As shown, you can use the IiIilIlII3 and _ keys to print the values for x and y. 

The illustrations below represent what happens in the stack when you press a 00. 
Press D 00 and the contents of the slack registers are changed . . 

. .. fr om this ... 

T 
Z 
Y 
X 

z 
y 

x 

Standard Deviation 

------. lost 

T 
Z 
Y 
X 

. .. to this . 

x LAST X 
'--"---

X 
uo. 
X"" v ,- , 
tn 

The [!) (standard deviation) key is the key you use to ca lcu late the standard deviat ion (a 
measure of dispersion around the mean) of data accumulated in secondary storage registers 
R S4 through RS9 ' 

When you press D 0: 

I . Sample x standard deviation (sx) is calculated using the data accumulated in storage 
registers Rss (Ix!), RS4 ( Ix) , and RS9 (0) according to the fonnula: 

sx 
n - I 

n 

The resultant value for standard deviation of x (s,,) is seen in the disp layed X· register. 
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2. Sample y standard deviation (Sy) is calculated using the data accumulated in storage 
registers RS7 (Iy'), RS6 (Iy), and RS9 (n) according to the formula : 

S" 

Iy2 _ (Iy)2 
n 

n - I 

The resu ltant value for standard deviation of y (Sy) is available in the Y·register of 
the stack. 

Thus, with data first accumulated in secondary storage registers R S4 through R S9 • when you 
press D @. the contents of the stack registers are changed ... 

.. . from this ... .. . to this. 

T 

~ . 
T 

~ Z z ~ Z 
Y ~ ~Iost y 

X X s. 
~ x LAST X 

To use the value for standard deviation of y (Sy) simply use the EIII key to bring that value into 
the displayed X-register of the stack. 

Example: In a recent survey to determine the age and 
net wonh (in millions of dollars) of six of the 50 
wealthiest persons in the United States, the following 
data were obtained (sampled). Calculate the average 
age and net wonh of the sample, and calculate the 
standard deviations for these two sets of data. 
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Age 62 58 62 73 84 68 

Net Worth t200 1500 1450 1950 1000 1750 

Press Display 

o IClIlEG I 

O (@ 0.00 Ensures that second-
ary storage registers 
used for accumulations 
are cleared to zero 
initially . (Display as-
sumes no results 
remain from previous 

CLfI:; examples .) 
p·c 621mm11 ~v 

1200 liD 1.00 Number of data pairs 62./le ENTl 
(n) is I. 1288./lf 1+ 

581mm11 58. Be ENTt 
1588./lC 1+ 1500 liD 2.00 

62.8B ENTt 
621mm11 1458.8e 1+ 
1450 liD 1 3.00 n.M ENTt 
731mm11 1958.8e :+ 
1950 liD I 4.00 84. Ill'. £NT1' 
841mm11 J888.ee !+. 
1000 liD I 5.00 68.8('1 ENiT 
681mm11 1758.86 ~+ 

1750 liD 6.00 Number of data pairs X 
(n) is 6. x:y 

0 00 1475.00 Average value of net S 
worth. X:'i 

1m 67.83 Average age of the 
sample. 

O (!] 347.49 Standard deviation 
(sx) of net worth of 
sample . 

9.52 Standard deviation 
(Sy) of age of sample . 

If the six persons used in the sample were actually the six wealthiest persons, the data would 
have to be considered as a population rather than as a sample . The relationship between 
sample standard deviation (s) and the population standard deviation (0-) is illustrated by the 
following equation . 

....1 n -n 1 0- = S ,. 
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Since II is automatically accumulated in secondary register RS9 when data is accumulated, it is 
a simple matter to convert the sample standard deviations which have already been calculated 
to population standard deviations. 

If the accumulations are still intact from the previous example in secondary registers RS4 
through Rs9, you can calculate the population standard deviations this way: 

Press Display 

am 347.49 Calculate Sx and xy • 

a~ 1m9 6.00 Recall n. 

ID 5.00 Calculate n -I. S 
P: S 

1m9D 0.83 Di vide n -I by n. RCL9 
Iii £I 317.21 Population standard 1. Be 

deviation <Tx. 
RCL9 

IlmIlID 317.21 !X 

EiD " 9.52 Brings Sy to the 31 7. 21 *** X.register. x: y 
a I LAST xl 0.91 Recall con version ' C'~\I . ... , fl 

factor . X 

£I 8.69 Population standard 8. 69 .. * 
deviation cry. 

IlmIlID 8.69 

Remember that the accumulations must always be stored in the secolldary bank of storage 
registers. Thus , if you have accumulated data using Ell and then brought the summations 
out to the primary registers for viewing using ~, you will have to replace them in the 
secondary registers by pressing ~ again before pressing 00 or (!). 

Deleting and Correcting Data 

If you key in an incorrect value and have not pressed Ell, press mil and key in the correct 
value . 

If one of the values is changed, or if you discover after you have pressed the Ell key 
that one of the values is in error, you can correct the summations by using the If3 (summation 
minus) key as follows: 

I . Key the incorrect data pair into the X- and Y-registers. (You can use ILAST x l to return a 
single incorrect data value to the displayed X-register.) 

2. Press D If3 to delete the incorrect data. 
3. Key in the correct values for x and y. (If one value of an x, y data pair is incorrect , 

both values must be deleted and reentered .) 
4 . Press liD . 
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The correct values for mean and standard deviation are now obtainable by pressing D 00 
and am. 
For example, suppose the 62-year old member of the sample as given above were to lose 
his posi tion as one of the wealthiest persons because of a series of ill -advised investments 
in cocoa futures. To account for the change in data if he were replaced in the sample by a 
21-year old rock musician who is worth 1300 million dollars: 

Press Display 

18.69 

62 m:mJI 1200 1 1200. 

a [E 1c..:5"'.0"'0_----' 

21 m:mJI1 300 

liD 
11300. 
16.00 

Accumulations re­
placed in secondary 
storage registers. 
Data to be replaced. 
Number of entries (n) 
is now five. 
The new data . 
Number of entries (n) 
is six again . 

52. Be 
lZ88.Be 

ZI.Bf. 
1388. Be 

EtJTt 
z­

ENT1 
!+ 

The new data have been calculated into each of the summations present in the secondary 
storage registers. To see the new mean and standard deviation: 

Press Display 

a m 11491.67 

1m 161.00 

a m 1333.79 

1m 121 .60 

Vector Arithmetic 

The new average 
(mean) worth. 
The new average 
(mean) age available 
in X-register for use. 
The new standard de-
viat ion for worth. 
The new standard de-
viation for age is now 
available in X-register 
for use. 

s 
x: y 

You can use your HP-97 to add or subtract vectors by combining the polar/rectangular 
conversion functions (the CD and aD keys) with the summation functions (the ED and 
[E keys). 

Example: Grizzled bush pilot Apeneck Sweeney's converted Swordfish aircraft has a true 
air speed of 150 knots and an estimated heading of 45 °. The Swordfish is also being buffeted 
by a headwind of 40 knots from a bearing of 25 °. What is the actual ground speed and 
course of the Swordfish? 

Method: The course and ground speed are equal to the difference of the vectors . (Notice 
that North becomes the x-ax is so that the problem corresponds to navigational conven tion.) 
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b: 
Press Display 

D ICLREG I 

Dffil 0.00 Ensures that secondary 
registers used for ac· 
cumulations are 
cleared to zero . (Dis· 
play assumes no re· 
suits remain from 
previous examples .) 

451mm11 145.00 o for I SI vector is 
entered to Y · register. 

150 150. r for 151 vector is keyed CLRG 
in. p~c .v 

CiJ 106.07 Converted to rectan· 4S.ge EHTt 
gular coordinates. 158. ee ~R 

liD 1.00 I st vector coordinates 1+ 
accumulated in storage 25.ge EHTt 
registers Rs" and Rss. .... 90 ~R 

251mm11 25.00 o for 2nd vector is t-
entered to Y .register. 

40 40. r for 2nd vector is 
keyed in. 

CiJ 36.25 2nd vector is converted 
to rectangular 
coordinates. 

D~ 0.00 2nd vector rectangular 
coordinates subtracted 
from those of I SI vector. 
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Press Display 

BIlD I 69.81 Recalls both R S6 and 
RS4 - ReL! 

ell 113.24 Actual ground speed in ~p 
knots ofthe Swordfish. 113.24 n. 

IlImD 113.24 X:y 
EiD 51.94 Course in degrees of Sl.94 ... 

the Swordfish. 

IlImD 51.94 







Section 6 

Simple Programming 

If you read the introduction to this handbook, you have already seen that by using the 
programming capability of your HP-97, you can increase the flexibility of the calculator a 
hundredfold or more, and you save hours of time in long computations. 

With your HP-97 Programmable Printing Calculator, Hewlett-Packard has provided you with 
a Standard Pac, containing 15 programs already recorded on magnetic cards . You can begin 
using the programming power of the HP-97 by simply using any of the cards from the Standard 
Pac, or from one of the other Hewlett-Packard pacs in areas like finance , statistics, mathe­
matics , engineering, or medicine. The growing list of applications pacs is continually being 
updated and expanded by Hewlett-Packard , to provide you with a wide variety of software 
support. 

However, we at Hewlett-Packard cannot possibly anticipate every problem for which you may 
want to use your HP-97 . In order to get the most from your calculator, you'll want to learn how 
toprogram the HP-97 to solve your every problem. This part oftheHP-97 Owner's Handbook 
teaches you step-by-step to create simple programs that will solve complex problems, then 
introduces you to the many editing features of the HP-97, and finally gives you a glimpse of just 
how sophisticated your programming can become with the HP-97 Programmable Printing 
Calculator. 
Programming your calculator is an extension of its use as amanual problem-solving machine, 
so if you haven't read Part One. Using Your HP-97 Calculator , you should go back and do so 
before you begin programming. 

After most of the explanations and examples in this part , you will find problems to work using 
your HP-97. These problems are not essential to your basic understanding of the calculator, 
and they can be skipped if you like. But we urge that you work them. They are rarely difficult, 
and they have been designed to increase your proficiency, both in the actual use of the features 
of your calculator and in creating programs to solve your own problems. If you have trouble 
with one ofthe problems, go back and review the explanations in the text, then tackle it again. 

So that you can apply your own creative flair to the problems, no solutions are given for them. 
In programming, any solution that gives the correct outputs is the right one- there is no one 
correct program for any problem. In fact, when you have finished working through this part, 
and learned all the capabilities ofthe HP-97, you may be able to create programs that will solve 
many of the problems faster, or in fewer steps, than we have shown in our illustrations. 

Now let's start programming! 

What Is a Program? 
Aprogram is nothing more than a series of calculator keystrokes that you would press to solve a 
problem manually. The calculator remembers these keystrokes when you key them in, then 
executes them in order at the press ofasingle key . If you want to execute the program again and 
again, you have only to press the single key each time . 
If you worked through Meet the HP-97 (pages 13-20), you learned how to create, load, run, 
and record a s imple program to solve for the area of a sphere. Now look at a more complex 
program. 

111 
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Loading a Prerecorded Program 
First, set the calculator controls as follows: 

ON-OFF switch OFF..-JON to ON. 
TRACE 

Print Mode swi tch MAN~NORM to MAN. 

PROM-RUN switch PRGM.mllRUN to RUN . 

Now selec t the Moon Rocket Lander card from the Standard Pac shipped wi th your 
HP-97. Insert side I of the card, face up, into the front slot provided on the left side of the 
calculator, and press it into the slot until the reading mechanism picks it up and propels it out 
the rear slot. (Let go of the card as soon as you feel it begin to be propelled by the reading 
mechanism-don't try to restrain its progress). Then insert the card in the window provided 
above the keys marked D III maD· 
If the calculator displays t..;1 E""",,,o:c' _ _ .J1 ,first clear the error by press ing any key. Then pass 
side 1 of the card through again. 

1. Select the card. 

2. Pass the· card through the card reader slot. 
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3. Insert the card in the card window slot. 

Some programs are recorded on both sides of a magnetic card, so the card must be run through 
the card reading mechanism twice- once on each side. If a second side of a magnetic card must 
be read, the calculator prompts you by displaying I Crd I after you have read the first side. 
However, the Moon Rocket Lander program is fairly short , and so the complete program 
has been recorded on each side of this factory prerecorded card. You can easily see when 
a card has been read completely because the calculator will then display the original contents 
of the X·register. The Moon Rocket Lander program has now been loaded into the calculator, 
and you can try to " land " the calculator on the moon without "crashing". 

The Game. The game simulates a rocket attempting to 
land on the moon, with you as the pilot. As the game 
begins, you are descending at a velocity of 50 ft/sec 
from a height of 500 feet. Velocity and altitude are 
shown in a combined display as -50.500, the altitude 
appearing to the right of the decimal point and the 
velocity to the left. The negative sign on the velocity 
indicates downward motion. As the game begins, you 
have 60 units of rocket fuel. 

The object of the game is to control your descent by 
keying in fuel "bums" so that when you reach the surface of the moon (altitude 0), your 
velocity is also zero and you settle down gently into the powdery moon dust. 

When you press D, the game begins. The velocity and altitude are shown in the calculator 
display. Then the number of remaining fuel units are shown, and the display begins a 
countdown to bum time. The display counts "3", "2", "1", "0". When the countdown 
reaches zero, you have one second to key in a fuel bum. The best choices for fuel bums are 
digits of 1 through 9. A zero burn, which is very common, is accomplished by doing nothing. 
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After each bum, the calculator display will show first the new velocity and altitude, then the 
remaining fuel units, then will count down to zero for you to key in another bum. After each 
bum this sequence is repeated until you successfully land , (when the display will show you 
flashing zeros) or you smash into the lunar surface (when the display shows you the flashing crash ve locity), 

If you attempt to key in a fuel bum during any time otherthan the one-second "f~re window" . the rocke t engine will shut off and you will have to restart it by pressing g. Restarting automatically uses up five units of fuel and gives no thrust. 
So press. D now and try to land on the moon with your HP-97 . 

Printing a Program 
The printer on your HP-97 will give you a listing of any programs contained in the calculator at 
any time. To see a li sting of the Moon Rocket Lander program that is now loaded in the 
calculator, first press 1m to stop the running program, then the mm (rerum) key to ensure that the listing will start from the beginning of the program. 

Then press a PRINT: I PRGM I. 
You can see that the calculator printed a long list of numbers and keys . This list is actually a 
complete list of the program that is now in the calculator. Each line on the print-out represents a 
single step of program memory . Stop the printing of the program after 20 lines or so by pressing liD again. 

Your print-out should look like the one shown here: 

Be; ,,:'0'.'" ...... .1.." 2i ! 1 
a02 ~ o~ 

" ~. _ I 

Be:; e 80 
~6.; e eo 
ees STO£ 35 [<5 
8@£ " C:. " 
Be~ e eo 
eee CHS -22 
B('I9 STo;- 35 07 
fHB 6 B£ 
e' . , . c 08 
B12 ST08 35 D8 
fj!7 
'" *LBL9 21 eEi 

&14 RCLe ,-
"to B6 

PJ5 DSP4 -63 64 
816 EEX -23 
817 4 £14 
r.le -24 
eJ9 RCt? 3£ ('17 
B28 CF2 J6 22 62 
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Program Memory 
In your HP-97, keystrokes that make up a program are stored in a portion of the calculator 
called program memory. Program memory consists of224 steps, and is separate from the stack 
and the storage registers. 

000 I ~ - Top-ot-Memory Marker 

00 1 

002 

003 

Program Memory -
222 

223 

224 

Each step of program memory is identified by aSlep number, from step 001 to 224. These step 
numbers can be seen on the left side of the print-out. 

In addition to the 224 steps of program memory in which you can load keystrokes for programs, 
program memory also contains step 000. No functions can be loaded into step 000, and in fact, 
step 000 serves only as a kind of marker within memory, a convenient "starting point" when 
you begin loading a program. 

As you may remember from the program you created, loaded , executed, and recorded in Meet 
the HP-97, a program is nothing more than a series of keystrokes you would press to solve a 
problem manually . The center column of the print-out shows you a symbol for the instruction 
that is contained in that program memory step. Each instruction (or function) is contained in a 
single step of program memory, no maner how many keystrokes it requires. 

For example, if you examine the print-out of the Moon Rocket Lander program, you will 
see that step 00 1 contai ns the instruction LBLA . These are the lEI EI keys. Step 002 
contains the digit 5, step 003 contains the digit 0 , step 004 contains the digit 0, and step 
005 contains the instruction STO 6. Thus, in order to load this portion of the program into the 
calculator from the keyboard, you would have pressed the following keys: 

ImD 
500 
1imJ6 

The column of numbers on the right of the print-oul shows keycodes for the instructions. 
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Keycodes 
Whe~ press D PRINT: I PAGM I, you can easily identify what instruction is contained in 
eacnstepof program memory by the key symbols. When you are actually keying in a program , 
however, you wi ll find instructions identified in the display by their keycodes. 

Refer to step 001 of the print-out for the Moon Rocket Lander. The step number is on 
the left , the symbol for the instruction is in the center, and on the right are the keycodes for the 
instructio n. Each key on the HP-97 keyboard has a two-digi t keycode . 

eel >cLBLil ?' .. _. 
" 

t t t 
Program Memory Function Keycodes 
Step Number 

For each keycode not preceded by a minus sign , the first digit denotes the row of the key on the 
le ft half of the keyboard and the second digit denotes the number of the key in that row. So 
keycode 21 identifies the 2nd row of the left keyboard , pI key in that row. Always count from 
the top down and from left to right. Each key, no mailer how large, counts as one . 

The key in the 2nd row, I SI key of the left side of the keyboard is the rmJ key. 

The second keycode in the first line of the program is II . This identifies the I SI row, I SI key; the 
D key. So the complete instruction identified by the keycodes 21 11 is rmJ D. 

P' row, 15' 

2nd row, 1 51 ke'v ---;~ 
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Using this handy matrix system , you can easily identify any key by its keycode. For conve­
nience digit keys are identified by keycodes 00 through 09. A keycode with a minus sign (-) 
before it identifies a key from the right side of the keyboard. 

Thus you can see that the keycode 05 at step 002 of the Moon Rocket Lander program 
identifies the digit tIl, and the 00 keycode in step 003 and step 004 each identifies the digit@] . 

Now look at program step 015 on the print-out of the Moon Rocket Lander. The minus 
sign on the keycode -63 identifies the key as being on the right side of the keyboard, 
while the address 63 identifies the 6th row, yd key , the ~ key . Keycode 04 identifies the 
digit 0 key. So you can see that the complete instruction is ~ 0. 

Notice that each step of program memory can hold a complete operation, no matter whether the 
operation consists of one (e.g., mJ), two (e.g., D ~), or three (e.g. , mm a 5) keystrokes. 

Problems 

I. What would be the keycodes for the fo llowing operations: Fa , D ~, D I H.MS+ I, mm 
a I? 

2. What operations are identified by the following keycodes: -41,1654, 16 ai , 16-63? 

3. How many steps of program memory would be required to load the following sections of 
programs? 

a. 2 GlmJI 3 a 
b. IO mm 6 Iil!I!I 6 13 

c. 100 mm 2 50 mm 13 2 1il!I!I2 D ~ 13 

Clearing a Program 

When you ran the magnetic card contain ing the Moon Rocket Lander program through 
the card reader with the PRGM-RUN switch se t to RUN , the program was copied from the card 
into program memory in the calculator. Before you can key in a program, you will first want to 
clear, or erase, the Moon Rocket Lander program from the calculator's program memory. 
You can clear a program in any of three ways. 
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To. clear a program from the calculator. you can either: 

I. Press D bOPAGMi with the PROM-RUN switch PRGM~RUN set to PROM. This 
replaces whatever instructions are in program memory with 1m3 instructions. In 
PROM mode, D bOPAGMi also specifies FIX 2 display mode, DEOREES trigonometric 
mode , and clears all flags . (A 1m3 instruction encountered in a program stops the 
execution of that program . A flag is a status indicator within a program . More 

. about these later.) The stack and storage register contents remain intact when D tilPAGMI 
is pressed. 

2. Pass another magnetic card containing a program through the card reader with the 
PRGM-RUN swi tch PRGM .rI]RUN set to RUN . This replaces whatever instructions are 
contained in the calculator's program memory with the instructions for the new program. 
(Reading a blank card does not alter the contents of program memory , and the calculator 
displays I Error I to indicate that the card has not been read.) 

3. Tum the HP-97 OFF, then ON. This also replaces whatever instructions are in program 
memory with era instructions . 

Now you are going to write your own program into the calculator from the keyboard , so to first 
clear the HP-97 of the previous program: 

Slide the PROM-RUN switch PRGM wml RUN to PROM. 

Press D bOPAGMI to clear program memory . 

Creating Your Own Program 
In Meet the HP-97 , you created , loaded, ran, and recorded a program that solved for the 
surface area of a sphere, given the diameter of that sphere . Now let ' s create, load, and run 
another program to show you how to use some of the other features of the HP-97. 

If you wanted to use the HP-97 to manually calculate the area of a ci rcle using the formula 
A = iT r2 you could first key in the radius r , then square it by pressing II. Next you would 
summon the quantity pi into the display by press ing D (!J. Finally you would multip ly the 
squared radius and the quantity pi together by pressing 13 . 

Remember that aprogfllm to solve a problem is nothing more than the keystrokes you would 
press to solve the problem manually. Thus, in order to create a program for the HP-97 that will 
solve for the area of allY circle. you use the same keys you pressed to solve the problem 
manually. 

The keys that you used to solve for area of a circle according to the fonnula A = 7Tr2 are: 

m 
D @ 
13 

You will load these keystrokes into program memory . In addition, your program will contain 
two other operations. lID D and elm. 
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The Beginning of a Program 
To define the beginning of a program, you should use a lID (label) instruction followed by one 
of the leuer keys (D . [J .B. Ii1 orD . or a 0 through a 0). The use of labels permits you to have several different programs or parts of programs loaded into the calculator at any time . and 
to run them in the order you choose. 

The digit keys ( @) through 0 ). when prefaced by D . can also be used to define the 
beginning of a program. However, since you must then press li'mJ ~ from the keyboard if you want to select and execute that program . lID @) through I!D (!) are usually reserved for defining routines-that is. parts of lar~er programs. 

Ending a Program 
To define the end of a program. you should use a mm (return ) instruction. When the calcu lator 
is execut ing a program and encounters a m:m instruction in program memory. it stops. For 
example. if the calculator were executing a program that had begun with lID B . when it 
encountered a mm . it would stop. Another instruction that will cause a running program to stop is ma. When a running program executes a ma instruction in program memory, it stops just 
as it does when it executes E . Good programming practice. however. dictates that you 
normally use a m:m instruction rather than 1m to define the end of your program. 

The Complete Program 
The complete program to solve for the area of any circle given its rad ius is now: 

D D 
D 
0 0 
EI 
mm 

Assigns name to and defines beginning of program. 
Squares the radi us. 
Summons pi into the display. 
Multiplies r2 by 11' and displays the answer. 
Defines the end of and stops the program. 

Loading a Program 
You can load a program into the calculator in either of two ways: 

I . By pass ing a magnetic card containing program instructions through the card reader wi th 
the PRGM-RUN switch PRGM..wRUN set to RUN. 

2. By setting the PRGM· RUN switch PRGM ~RUN to PRGM (program) and press ing the 
keys from the keyboard in the natural order you would press them to solve a problem 
manually . 
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Since we do not have a magnetic card that contains the program we have writlen to solve for the 
area of a circle, we will use this second method to load our program. 

To load a program from the keyboard , simply slide the PRGM·RUN switch PRGM~RUNto 

PRGM (program). When the PRGM·RUN switch is in the PRGM position, the functions and 
operations that are normally executed when you press the keys are not executed. Instead , they 
are stored in program memory for later execution. All operations 0 11 the keyboard except six 
call be loaded into program memory for later executioll . The six operations that cannot be 
loaded in as part of a program are : 

O~. 1m. am. 0 @E) . am 8000.0 PRINT: I PfIGM I 

These six operations are used to help you load , ed it , and modify your programs in the 
calculator. 

All other functions when pressed wi th the PRGM· RUN swi tch PRGM ~RUN in PRGM mode 
are loaded into the calculator as program instructions to be executed later. 

So if you have not already done so: 

I. Slide the PRGM-RUN switch PRGM I!ImI RUN to PRGM. 

2. Press D ~ to clear program memory of any previous programs and to reset the 
caJculator to the top of program memory. 

You can te ll that the calculator is at the top of program memory because the digits LI ,,0,,0,,0 __ -, 
will appear at the left of the display. The digits appearing at the left of the display with the 
PRGM· RUN swi tch PRGM~RUN set to PRGM indicate the program memory step number 
being shown at any time. 

The keys that you must press to key in the program for the area of a circle are: 

mIlD 
EI 
OEl 
£I 
IimI 

Press the first key mIl, of the program. 

Press Display 

000 
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Now press the second key of the program, the D key . 

Press Display 

D 001 21 11 

When the step number (001) of program memory appears on the left of the disp lay, it indicates 
that a complete operation has been loaded into that step. As you can see from the keycodes 
present on the right side of the display, the operation is mil (keycode 21) D (keycode II ). 
Nothing is loaded into program memory until a complete operation (whether I , 2, or 3 
keystrokes) has been speci fi ed . 

Now load the remainder of the program by pressi ng the keys. Observe the program memory 
step numbers and keycodes. 

Press Display 

Ell I 002 53 

D~ I 003 16-24 

EI 1 004 -35 

IimI 1 005 24 

The program for solving the area of a circle given its radius is now loaded into program memory 
of the HP·97 . Notice that nothing could be loaded into the top of memory marker , step 000. 

Running a Program 

To run a program, you have only to sl ide the PRGM-RUN switch to RUN , key in any 
" unknown" data that is required , and press the lener key (D through I) , D@ through D~) 
that labels your program . 

Forexample, to use the program now in the calculator to solve for circles with radii of3 inches 
6 meters, and 9 mi les: ' 

First , sl ide the PRGM-RUN switch PRGM .r:!IJRUN to RUN . 

Press Display 

3D I 28.27 Square inches. 

6D I 113.10 Square meters. 

9D 1 254.47 Square miles . 

Now let 's see how the Hp·97 executed this program. 
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Searching for a Label 

When you switched the PRGM-RUN switch PRGM "'RUN to RUN, the calculator was set at 
step 005 of program memory, the last step you had filled with an instruction when you were 
loading the program. When you pressed the D key, the calculator began searching sequen­
tially downward through program memory, beginning with that step 005, for a lID D 
instruction. When the calculator searches, it does not execute instructions. 

The calculator reached the last step of program memory, step 224 , without encountering a lID 
D instruction. It then passed step 000 again and continued searching sequen.tially through 
program memory for a mil D instruction. Only when the calculator found a mil D 
instruction in step 001 did it begin executing instructions. 

Executing Instructions 

When the calculator found the m D instruction in step 001, it ceased searching and began 
executing instructions. The calculator executes instructions in exactly the order you keyed 
them in, performing the II operation in step 002 first, then D @] as in step 003, etc ., until it 
executes a mm instruction or a ma (run /stop) instruction. Since a m:m instruction is executed 
in step 005, the calculator stops there and displays the contents of the X-register. (To see the 
next step number of program memory after the one at which the calculator has stopped , you can 
briefly switch the PRGM-RUN switch PRGM~RUN to PRGM .) 

If you key in a new value for the radius ofacircle in RUN mode and pressD , the HP-97 repeats 
this procedure . It searches sequentially downward through program memory until it encounters 
a lID D instruction, then sequentially executes the instructions contained in the next steps of 
program memory until it executes a m:m or a mil instruction. 

You can see that it is possible to have many different programs or pans of a program loaded in 
the HP-97 at any time. You can run anyone of these programs by press ing the letter key (D 
.hrough II, D ~ .hrough D 0) .ha. corresponds wi.h irs label. 

It is also possib le to have several different programs or routines defined by the same label. For 
example , suppose you had three programs in your HP-97 that were defined by lID B. When 
you pressed B, the calculator would search sequentially through program memory from 
wherever it was located until it encountered the first _ B instruction. The HP-97 would then 
execute instructions until it executed a mm or a mil instruction and stopped. When you 
pressed B again, the calculator would resume seaching sequentially from the m:m or lira 
through program memory until it encountered the second lID B instruction , whereupon it 
would execute that lID B and all subsequent instructions until it executed a m:m or a mil 
instruction and stopped. When you pressedB a third time, the HP-97 would search downward 
to the third 1m B instruction and execute that program. 
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I Searching 

+ 

If you try to press a letter key ( B through II, D ~ through D @) that is not contained as a 
label instruction in program memory , the HP·97 will execute no instruction and wi ll display 
I Error I . For example, if your Hp·97 contains only the program for area of a circle that 
you keyed in earlier, you can see this by simply pressing another letter key. 

First, ensure that the PROM·RUN switch PRGM"'RUN is set to RUN. 

Press Display 

I Error 

To clear the error from the display, you can press em, or any key on the keyboard, or you can 
slide the PROM·RUN switch PRGM~RUN to PRGM . The calculator remains set at the 
current step of program memory . 
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Labels and Step 000 

The labels (B through II, D 0 through D 0, @) through 0) in your programs act as 
addresses-they tell the calculator where to begin or resume execution. When a label is 
encountered as part of a program, execution merely "falls through" the label and continues 
onward. For example, in the program segment shown below, when you pressed B, execution 
would begin at lEI B and continue downward through program memory, on through the lID 
@1 instruction , continuing until the mm was encountered and execution was stopped . 

When you press D 

1mB ... execution begins here. 

No mm here ... 

1m@] ... so execution faUs through the lID @] instruction ... 

::::::::-

mm ... and continues to the ami. 

Execution falls through step 000, too . You can load instructions into steps 001 through 224 of 
program memory , but you cannot load an instruction into step 000. In fact, step 000 merely acts 
as a kind of label in program memory, a beginning point for the loading of a program. When 
step 000 is encountered by a running program, execution continues without a halt from step 224 
to step 001, just as if step 000 were not there . 

Flowcharts 
At thiS point, we digress for a moment from our discussion of the calculator itse lf to famil iarize 
ourselves with a fundamental and extremely useful tool in programming- the flowchart. 

A flowchart is an outlille of the way a program solves a problem. With 224 possible 
instructions, it is quite easy to get " Iost " while creating a long program, especial ly if you try to 
simply load the complete program from beginning to end with no breaks. A flowchart is a 
shorthand that can help you design your program by breaking it down into smaller groups of 
instructions . It is also very useful as documentation-a road map that summarizes the 
operation of a program. 
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A flowchart can be as simple or as detailed as you like. Here is a fl owchart that shows the 
operations you executed to calculate the area of a circle according to the formula A = 7Tr'l. 

Compare the flowchart to the actual instructions for the program: 



126 Simple Programming 

You can see the similarities. At times, a flowchart may duplicate the set of instructions exactly. 
as shown above. At other limes, it may be more useful to have an entire group of instructions 
represented by a single block in the flowchart for the program to calculate the area of a circle : 

Here an e ntire group of instructions was replaced by one block in the flowchart. This is a 
common practice , and one which makes a flowchart extreme ly useful in visualizing a complete 
program. 

You can see how a flowchart is drawn linearly. from the top of the page to the boltom. This 
represents the general flow of the program, from beginning to end. Although fl owcharting 
symbols sometimes vary , throughout thi s handbook and in the Standard Pac, we have held to 
the convention of circles for the beginning and e nd of a program or routine, and rectangles to 
represent groups of functions that take an input, process it, and yield a single output. We have 
used a diamond to represent a decision. where a single input can yield either of two outputs. 

For example, if you had two numbers and wished to write a program that would print only the 
larger, you might design your program by first drawing a flowchart that looks like the one 
shown here on the following page: 
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After drawing the flowchart , you would go back and substitute groups of instructions for each 
element of the flowchart. When the program was loaded into the calculator and run , if #2 was 
larger than #1 , the answer to the question "Is #2 larger than #1 1" would be YES, and the 
program would take the left·hand path , print #2, and stop. If the answer to the question was 
NO, the program would execute the right-hand path, and #1 would be printed. (You will see 
later the many dec ision.making instructions available on your HP·97 .) 

As you work through this handbook , you will become more familiar with flowcharts. Use the 
flowcharts that illustrate the examples and problems to help you understand the many features 
of the calculator, and draw your own flowcharts to help you create, ed it , eliminate errors in , 
and document your programs. 

The Printer and the Program 

Printer Operation during a Running Program 

Like the other keys on your HP·97 , the printer operates in the same natural, nonnal manner 
during a running program as it does when you are using the calculator manually . Thus, if you 
have the Print Mode switch set to TRACE during a running program, the printer will preserve a 
record of each operation and intermediate result calculated during the program, just as it would 
if you were pressing each key yourself. 

In most cases, you will probably want the Hp·97 to run a program as quickly as possible, and 
you will not want the running program to have to "slow down" to engage the printer , as it does 
in the TRACE mode of the Print Mode switch. To ensure the fastest program execution, place 

TRACE 
the Print Mode swi tch MAN~NORM in the MAN or NORM position . If you want the Hp·97 

to print some results during or at the end of a running program, simply place a mmEI 
instruction in the program wherever printed results are required. 

Using the Printer for Creating Programs 

The printer on your HP·97 is a valuable and time-saving tool that you can use not only to record 
answers and program listings , but also to aid you in creating and editing programs. 

For example, when creating a program you can use the printer to generate the list of keystrokes 
TRACE 

that will later form the bulk of your program. With the Print Mode switch MAN~NORMset to 
NORM, the printer records a history of the calculations necessary to solve a problem. Then you 
can simply go back and follow the listing produced by the printer when loading instructions 
into program memory . 



Example: The formula to calculate the total resistance 
of two paraJlel resistances in an electrical circuit is: 

R - RIR2 
T - RI + R2 

Write a program that wi ll permit you to key in any two 
parallel resistances and calculate the total resistance. 
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Solution : Begin by selec ting a pair of sample resistances; say, 1500 ohms and 2200 ohms . 
Then solve for the total resistance using the fonnula above with the Print Mode switch set to 
NORM . To solve for parallel resistances of 1500 ohms and 2200 ohms: 

TRACE 
Slide the Print Mode switch MAN.:D]NORM to NORM . 

Press 

1500 Imiml 
mil I 
2200 

EJ 
D IlAST xl 
Im l 
III .. 

Display 

As you can see you have generated a list of keystrokes that solves the problem. Your list should 
look like thi s: 

15BG. 68 nat 
"TOl 

22eB. llt x 
LSTX 
RCl ! 

+ 
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Now aU you have to do is to add to this list slightly so that it will work for all values of R I and 
R2 . With the Print Mode switch still set to NORM, solve the problem again so that the value for 
R2 will be stored in register RJ and the value for R I will be placed in the LAST X register when 
the multiplication operation is performed: 

1586. ee [tITt 
2286 . ftfj STOl 

x:y 
x 

LSTX 
RCLJ 

+ 

Now assume that the values for R I and R2 have been input to the y. and X·registers, 
respectively . Define the program with lID D and mID. and it looks like this: 

~[:1 *LB~A 21 1 1 
602 ST01 35 el 
ere x;\} -4 1 
Be, x -35 
Be~ LST.<:-; 16-63 
~(1£ RCLl 36 e1 
B6~ + -s~ 

eBB -J4 
Qa.9 RTN 2~ 

Switch to PRGM mode and define the beginning of the program: 

Slide the PROM-RUN switch PRGM~RUN to PROM . 

Press 

DEI 

Displ.y 

'-"O"OO"-____ .....JI Clears previous pro-

1 001 21 11 

grams and resets 
calculator status. 
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Now follow the li st of keystrokes to key in the rest of the program. After the last keystroke, 
define the end of the program with ami. 

Press Display 

mm 002 35 01 

EID 003 -41 

EI 004 -35 

a ILASTX I 005 16-63 

1m I 006 36 01 

a 007 -55 

• 008 -24 

mm 009 24 

Now switch back to RUN mode and run the program to see that it yields the same answer for 
your test case: 

Slide the PRGM-RUN switch ""GM~RUN to RUN . 

Press 

1500mmm 

2200 

B 

Display 

I 1500.00 

1 2200. 

891.89 

As you can see, the printer is a great aid in the creation of programs. To view the complete 
program listing. press mma Print: PRGM . 

Program Listing 

The printer gives you two different listings of your programs. With the Print Mode switch 
TRACE 

MAN n::r. NORM set to MAN , the printer lists step number, operation, and keycode for each step 
of program memory , beginning with the current step and cont inuing until step 224 or two 1m 
instructions in a row are encountered. However, in the NORM orTRACE positions of the Print 
Mode switch, the printer lists only the step number and instruction, omitt ing the keycode. This 
type of listing is generated much faster, and is very useful for preserving a record of your 
program wi thout the keycodes. 



132 Simple Programming 

Here are examples of these listings: 

ee: 
@C2 
ef::: 
ee~ 

Print Mode swi tch 
TRACE 

MAN~NORM 

sel 10 MAN . 

;.L8U, Zl 
STOI 35 
x: y 

X 

11 
61 

-<1 
"< 

-~,~. 

8l"5 LSTX 16-i3 
r.eG ReLl 36 61 
Be7 + -55 
6fB -24 
OC9 RTN 24 
010 R/ $ 51 

Printing a Space 

Prim Mode switch 
TRACE 

MAN EIlII NORM 

sel 10 TRACE or 
TRACE 

MAN.rnNORM 

sello NORM . 

B61 *LBLA 
eBZ STDl 
ee:> x:y 
ElB4 X 
985 LSTX 
86£ RCLi 
eei' + 
eBS 
!lBS RTN 
818 R/S 

If you wish to insert a space between portions of your print-out or between answers, you can 
use the D PRINT: I SPACE I (prim space) fun ction. Like the paper advance pushbutton , this 
function advances the paper one space without printing . Digit en try is not terminated by the 
paper advance pushbutton or by the D PRJ NT: I SPACE I function . 

For example: 

Press 

123. 
D PRINT: I SPACE I 

456. 

Display 

123. 

123. 

123456. 

Paper advances one 
space. 
Digit entry was not 
terminated by printing 
a space . 

From the keyboard, of course, the paper advance pushbutton is the easiest way to advance the 
paper without printing . From a program, however, the use of D PRINT: t SPACE I instructions 
allows you to place as many spaces as you desire in your printed results . 
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Problems 
I. You have seen how to write, load, and run a program to calculate the area of a circle from 

its radius. Now write and load a program that wi ll calculate the radiusr ofa circle given its 
area A using the formula r = v;:r:n.. Be sure to slide the PROM-RUN switch 
PRGM ~ RUN to PROM and press D bOPRGMI first to clear program memory. Define the 
program with mIl D ~ and cmJ. After you have loaded the program, run it to calculate 
the radii of circles with areas of 28.27 square inches, 113.10 square meters, and 254.47 
square miles. 

(Answers: 1 3.00 I inches. 1 6.00 I melers. 1 9.00 I miles.) 

2. Write and load a program that will convert temperature in Celsius degrees to Fahrenheit, 
according to the formula F = 1.8 C + 32. Define the program with mIl m and lim, and 
run it to convert Celsius temperatures of -40°, 0°, and +7r. 

(Answers: I -40.00 1° F. 132.00 1° F. 1161.60 1°F.) 

3. Immediately after running the program in Problem #2 , create a program that will convert 
temperature in degrees Fahrenheit back to Celsius according to the formula C = 5/9 
( F- 32), defining it using 1m m and m:m, and load it into program memory 
immediately after the program you loaded in Problem #2 . Run this new program to 
convert the temperatures in OF you obtained back to °C . 

If you wrote and loaded the programs as called for in Problems #2 and #3. you should now be 
able to convert any temperature in Celsius to Fahrenheit by pressing m. and any temperature in 
Fahrenheit to Celsius by pressingm. You can see how you can have many different programs 
loaded into the HP-97 and select anyone of them for running at any time . 
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Section 7 

Program Editing 

Often you may want to alter or add to a program that is loaded in the calculator. On your 
HP-97 keyboard , you will find several editing functions that permit you to easily change any 
steps of a loaded program without reloading the entire program. 

As you may recall all functions and operations on the Hp·97 keyboard can be recorded as 
instructions in program memory except six . These six functions are program editing and 
manipulation junctions, and they can aid you in altering and correcting your programs. 

Nonrecordable Operations 
a ~ is one keyboard operation that cannot be recorded in program memory. When you 
press a ICLPRGMI with the PRGM-RUN switch PRGM ~RUN set to PRGM , program memory 
is cleared to 1m instructions and the calculator is reset to top of memory (step (00) so that the 
first instruction will be stored in step 00 1 of program memory . a ~ also sets the trigo­
nometric mode to DEGREES , the display mode to FIX 2, and clears flags FO, FI, F2, and F3 
(more about flags in section 13) . With the PRGM-RUN switch set to RUN, ~ only 
cancels the a prefix key that you have pressed before it. 

mJ (single step) is another nonrecordable operation. When you press mJ with the PROM­
RUN switch PRGM rnmn.RUN set to PRGM , the calculator moves to and d~splays the next step 
of program memory. When you press mJ down with the Program Mode switch PRGM .-RUN 

set to RUN, the calculator displays the next step of program memory-when you release the 
E3D key, the calculator executes the instruction loaded in that step. mil permits you to single 
step through a program, executing the program one step at a time or merely viewing each step 
without execution , as you choose. 

mI (back step) is a nonrecordable keystroke that displays the previous step of program 
memory . When you press em with the Program Mode switch PRGM~RUN set to PROM , 
the calculator moves to and displays the previous step of program memory. When you press 
down 1m with the Program Mode switch PRGM.:mJRUN set to RUN , the calculator moves to 
and displays the contents of the previous step of program memory . When you then release 
mI, the original contents of the X-register are displayed. No instructions are executed. 

tim 8 ~ @] @) is another keyboard operation that cannot be loaded as an instruction . 
(tim B or mID followed by any other label, however , can be loaded as a program instruc­
tion . More about the use of this instruction later .) Whether the Program Mode switch is set to 
RUN or PROM, when you press tim 8 followed by a three-digit step number , the calculator 
transfers execution so that the next operation or instruction will begin at that step number. No 
instructions are executed. If the calculator is in RUN mode , you can verify that the calculator 
is set to the specified step by briefly sliding the Program Mode switch PRGM ~RUN to 
PROM. The mm 8@)@)@) operation is especially useful in PRGM mode because it permits 
you to jump to any location in program memory for editing of or additions or corrections to 
your programs. 

135 
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The ~ (delete) key is a nonrecordable operation that you can use to delete instructions from 
program memory. When the Program Mode switch PRGM ~ RUN is set to PRGM and you 
press D ~, the instruction at the current step of program memory is erased, and all sub· 
sequent instructions in program memory move upward one step. The section of program 
memory shown below illustrates what would happen when you press D ~ with the 
calculator set to step 005. 

With the calculator set to step 005, when you press D ~, program memory is changed ... 

.•. from this ... . .. to this. 

elil »:LBLA 21 ! ~ eel ,.LeLI; 21 lJ. 
eez >1~ 53 ~r.2 Xi 53 
eB3 Pi 16-24 Bl1~ Pi ! 5-2<1 
eo.c: x -35 r.l1~ x - ~5 

eEls PR7;"; -14 Bas HN 2.:i 
Beb Rn: 24 9&£ R/S 51 
e07 R .... 5 5l 

In RUN mode, pressing ~ merely clears (cancels) an D prefix key that you have pressed . 

Another key, D PRINT: I PAGM I is not recordable in program memory but otherwise operates 
the same way whether the Print Mode switch is set to PRGM or RUN . 

When you press D PR INT: I PRGM I, regardless of the setting of the Print Mode switch , the 
HP-97 immediately begins printing the contents of program memory beginning with the step to 
which the calculator is set. This feature allows you to li st a complete program at any time, 
whether you are loading it , single-stepping through it , or because you simply wish to know 
the contents of program memory. The calculator prints the contents of program memory until 
it encounters two Ii7D instructions in succeeding steps, unti l you press ma (or any key) 
from the keyboard , or until step 224 is printed. 

Now let' s load a program from the keyboard and use these editing too ls to check and modify it. 

Pythagorean Theorem Program 
The following program computes the hypotenuse of 
any right triangle, given the other two sides. The 

fonnula used is c = Va 2 + b2
• 

On the following page are instructions for the program 
(basically, the same keys you would press to solve for 
c manually) , assuming that values for sides a and b 
have been input to the X- and Y -registers of the stack . 
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To load the program: 

First slide the Program Mode switch PRGM~RUN to PRGM . Then press D ~ to 
clear program memory of any previous programs and reset the calculator to step 000 of 
program memory. 

Finally, load the program by pressing the keys shown below . 

Press 

DO 
Ell 
Em 
Ell 
a 
fiJ 
mm 

Display 

001 21 15 
002 53 

-. 
-

006 
I 007 

With the program loaded into the HP-97 , you can run the program . For example, calculate 
the hypotenuse of a right triangle with side a of 22 meters and side b of 9 meters. 

Before you can run the program, you must initialize it. 

Initializing a Program 

Initialization of a program means nothing more than setting up the program (providing inputs, 
setting display mode, etc .) prior to the actual running of it . Some programs contain initializa­
tion routines that set up the data to run the program. In other programs , you may have to 
initialize manually from the keyboard before running . In the case of the program for calcu­
lating the hypotenuse of a triangle, to initialize the program you must place the values for 
sides a and b in stack registers X and Y. (Notice that the order does not mailer in this case .) 
Thus, to initialize this program: 

First, slide the Program Mode switch PRGM III!lRUN to RUN . 

Press 

221mm1l 
9 

Display 

22.00 
9. 

The program for hypotenuse of a right triangle using the Pythagorean Theorem is now 
initialized for sides of 22 and 9 meters. 
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Running the Program 
To run the program you have only to press the user· definable key that se lects this program. 

Press 

D 

Display 

23.77 Length of side c in 
meters . 

To compute the hypotenuse ofa right triangle with a sidea of73 miles and a side b of 99 miles: 

Press 

73mmm 
99 

D 

Display 

73.00 

99. 

123.00 

Program initiali zed 
for new set of data 
before running. 
Length of side c in 
miles. 

Now let 's see how we can use the nonrecordable editing features of the Hp·97 to examine and 
alter this program . 

Resetting to Step 000 
As you know , when you press D P;~I with the Program Mode switch set to PRGM, the 
calculator is reset to step 000 and all instructions in program memory of the Hp·97 are erased 
and replaced with 1m instructions. However, you can reset the HP·97 to step 000 of program 
memory while preserving existing programs in program memory by pressing mm 0 000 in 
PRGM or RUN mode, or IiIIlI in RUN mode. 

To set the calculator to step 000 with the Pythagorean Theorem program loaded into program 
memory: 

Press Display 

123.00 Length of side c 
remains in display 
from previous running 
of program. 

You could also have pressed mm in RUN mode to set the calculator to step CXX>. Slide the 
Program Mode switch PRGM~RUN to PRGM to verify that the calculator is now set at step 
000 of program memory. 

Display 

000 
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Single-Step Execution of a Program 

With the Program Mode switch set to RUN. you can execute a recorded program one step at a 
time by pressing Ihe mil (single·step) key. 

To single-step through the Pythagorean Theorem program using a triangle with side a of 73 
miles and side b of 99 miles: 

First slide the Program Mode switch PRGM.:II] RUN to RUN. 

Press 

731mm1l 
99 

Display 

173.00 
199. Program initialized 

for this set of data 
before running. 

Now, press mI and hold it down to see the keycode for the next instruction. When you release 
the mI key, the next instruction is executed. 

Press Display 

L'CO",0,,-1 __ -,2,-,1_ I,.,S'-.J1 Keycode for lID 

199.00 

IJ seen when you hold 
mI down. 
lID D executed 
when you release m:J . 

The first instruction of the program has executed when you pressed and release mi. (Notice 
that you didn't have to press IJ-when you are executing a program one step at a time, 
pressing the mI key begins the program without the need 10 press the user·definable II key.) 

Continue executing the program by pressing mI again. When you hold mil down, you see 
the keycode for the next instruction. When you release m:J , that instruction is executed. 

Press Display 

1002 
19801.00 

53 Keycode for EI. 
Executed. 

When you press m:I a third time in RUN mode, step 003 of program memory is displayed. 
When you release the mil key, the instruction in that step, £iD, is executed, and the calculator 
halts. 

Press Display 

173.00 

-14 Keycode for EiD. 
Executed. 
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Continue executing the program by means of the m:I key. When you have executed the mm 
instruct ion in step 007, you have completed executing the program and the answer is dis­
played, just as if the calculator had executed the program automatically. instead of via the 
mI key. 

Press Display 

mI I 0Q4 53 
, I ~32~.QQ 

mI 1 005 -5~ 

1 15130.00 

mI 1 QQ§ 54 

1 123.00 

mI 1 007 241 

1 123.00 1 

You have seen how the mJ key can be used in RUN mode to single-step through a program. 
Using the m:I key in this manner can help you create and correct programs. Now let's see 

how you can use mi. mi. and mm 8@)@)@) in PRGM mode to help you modify a pro -
gram. 

Modifying a Program 
Since you have completed execution of the above program , the HP-97 is set at step 008. 
You can verify that the calculator is set at this step by sliding the Program Mode switch 
PRGM £IIII RUN to PRGM and observing the step number and keycode in the display. 

Now let' s modify this Pythagorean Theorem program so that it will print the values of sides 
a and b and the calculated value of the hypotenuse , side c. First, print the program by 
going to step 000 and pressing D PRINT: I PRGM I so that you can see where instructions will 
have to be inserted to modify the program as required. 

Press Display 

CDlI I 12300 

D PRINT: I PRGM I 123.00 

I In RUN mode. press­
ing CDlI from the 
keyboard moves the 
calculator to step 000 

of program memory

L
· ~~i 

I You want to insert oe:.-
mimiI3 instructions ee~ 
after each of e05 
these instructions. @OS 

Printer lists program 
instructions until it 
encounters second 
1m in a row. 

007 
Be8 

t:LBLE 21 15 
Xc' S3 

X:y -41 
)(2 53 
+ - 55 
.[X 54 

PTN 24 
R/;: 5J 
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To begin modification of the loaded program, again reset the calculator to step 000 of program 
memory without erasing the program: 

Press Display 

1123.00 Calculator reset to 
step 000 of program 
memory. 

Single-Step Viewing without Execution 

You can use the mJ key in PRGM mode to single·step to the desired step of program memory 
without executing the program. When you slide the Program Mode swi tch to PRGM, you 
should see that the calculator is reset to step 000 of program memory. When you press mI 
once , the calculator moves to step 001 and displays the contents of that step of program 
memory. No instructions are executed. 

Slide the PRGM-RUN switch PRGM ~RUN to PRGM. 

Press Display 

"I O~OO"'-____ .....JI Step 000 of program 
memory displayed. 

I 001 21 15 I Calculator moves to 
step 001 without 
executing instructions. 

You can see that the calculator is now set at step 00 1 of program memory. If you press a 
recordable operation now , it wi ll be loaded in theneXl step , step 002, of program memory, and 
all subsequent instructions wi ll be "bumped" down one step in program memory. Thus, to 
load the miImD instruction so that the calculator will print the value of side b during execution: 

Press Display 

1002 -14 
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Now let ' s see what happened in program memory when you loaded that mm:JII instruction. 
With the calculator set at step 001, when you pressed mm:JII, program memory was altered ... 

•• . from this ... oo. to this. 

B81 aLBLE 21 15 atl: *LBLE ," "- 15 
982 X~ 53 ----.. Btl2 PRTX -14 ~ mm:JII instruction 
883 X:Y -41 063 ge: 53 inserted here. 
B84 X~ S3 ----.. etl4 X: ~J -41 
885 + _~r. ----.. 8eS ;;2 <7 

"" -'" 

886 IX 54 ee" .. -55 
887 RTH 24 087 F " 54 
B88 R/S 51 e8S F:TII 24 All subsequent in-
8B9 R/S '" 889 ", .'0 ~, structions are "- ' " o. 

BIB R/S 51 ~le R 'o r:~ "bumped" down , " .' . 
911 Rl'S 51 e" -- 'US 51 one step of program 

memory. 

221 Ri'S 51 ')':>1 R , 'C r:~ --... .~- " " .. 
222 R/S 51 222 R/ S •• .' , 
223 Ri'S ~1 

--... .,?7 R." S .. --... '- ...... 
224 R/S 51 224 R/ S :'1 

~ma One instruction 
lost here. 

You can see that when you insert an instruction in a program . all instructions after the inserted 
one are moved down one step of program memory, and the instruction formerly loaded in 
step 224 is lost and cannot be recovered. In this case, the last instruction was a ma instruction 
and was not used in the program. Note, however, that if you inserted an instruction into 
program memory when step 224 contained an instruction used in a program, that instruction, 
too, would be lost. You should always view the contents of the last few steps of program 
memory before adding instruct ions to a program to ensure that no vi tal instructions will be 
lost from there. 

Going to a Step Number 
It is easy to see that if you wanted to single-step from step ()(X) to some remote step number 
in program memory, it would take a great deal of time and a number of presses of the mJ 
key. So the HP-97 gives you another nonrecordable operation, mm 8@) 0~. that permits 
you to go to any step number of program memory. 

Whether the Program Mode swi tch is set to PROM or to RUN . when you press mm 8 
@] @) @]. the calculator immediately jumps to the program memory step number specified 
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by the three.digit number@] @] @]. No instructions are executed. In RUN mode , you can 
momentarily slide the Program Mode switch to PRGM to view this program information, 
while if the calculator is already in PRGM mode , the step number and keycode for the instruc· 
tion contained in that step are displayed. Program printing, searching , or execution then will 
begin with that step of program memory. Loading will begin with the next step of program 
memory. 

For example , to add a mm:D3 instruction to print the value for the hypotenuse that is now 
calculated by the instruction in step 007 , you can first press m:m (go to) followed by a decimal 
point and the appropriate three·digit step number of program memory . Then press mm:D3 to 
place that instruction in the following step of program memory. Remember that when you 
add an instruction in this manner , each subsequent instruction is moved down one step in 
program memory, and the last instruction is lost. To add a mm:D3 instruction after the II 
instruction that is now loaded into step 007: 

Press Display 

007 54 1 
008 -14 1 

As you load the mm:D3 instruction into step 008, the instruction that wasformerly in step 008 
is moved to step 009, and the instructions in subsequent steps are similarly moved down one 
step. The ma instruction in step 224 is lost from program memory . 

When you added the mm:D3 instruction after step 007, program memory was altered ... 

... from this ... ... to this . 

l!G! tLBLf 2! " eel • LBlf 21 j5 ,~ 

.62 PRTX - 14 082 F'RTi< -1 4 
~e, X2 r, eo] X" 5J ,," 
Be4 x:y -41 r~~4 X· v -. - 41 
@£5 gz 5~ bf,5 X" 53 
@tc • - S5 00i + r~ 

-JJ 

Of? ,-, 54 (,07 rx c, .,»: -" 
Bee RTN 24 9f'8 PRY¥: - J 4 .... mm:D3 instruction 

@f9 R/S ", --.... r.(9 >:TN 2, inserted here . 
," 

6le R ", 5; -- !31f~ f'/S 51 , 0 

(d 1 R-'S 53 
012 R -, /, 51 All subseq uent in· 

structions are moved 

22J 1(/5 S[ ., '-, . R·· C' Sl down one step of --.... <c. , , 

222 R/S 51 ,.." .... R.S 5J program memory. --.... c._~ 

2n R/S 51 ~,- ~'/$ 51 c:"'; 

22? R/S 5J --..... 224 FJS 51 

~ 1m One instruction 
lost here . 
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Stepping Backward through a Program 

The 1m (back step) key allows you to back step through a loaded program for editing whether 
the calculator is in RUN or PRGM mode . When you press 1m, the calculator backs up one 
step in program memory- if the calculator is in RUN mode, the calculator moves to and dis­
plays the contents of the previous step of program memory when you hold the 1m key 
depressed, then displays the original contents of the X-register when released. If the 
calculator is in PRGM mode, you see only the step number and keycode of the previous step. 

You now have one moremm:i13 instruction to add to the Pythagorean Theorem program. The 
mm:iI3 instruction should be added after the liD instruction, keycode -41, that is now loaded 
in step 004 of program memory. If you have just completed loading a mm:iI3 instruction in 
step 008 as described above, the calculator is set at step 008 of program memory. You can 
use the 1m key to back the calculator up to step 004, then insert the mm:iI3 instruction in 
step 005. To begin: 

Ensure that the Program Mode switch PRGM~RUN is set to PRGM . 

Press Display 

IL O"'08""-____ -=-1!..:4'-J1 Calculator initially set 
to step 008. 

rl "00"'7:-----54:-:-11 Pressing mI once 
moves the calculator 
back one step in 
program memory. 

When you press 1m, the calculator backs up one step in program memory. No instructions 
are executed when you use the em key. Continue using the em key to move backwards 
through program memory until the calculator displays step 004. 

Press Display 

mI 1006 -55 

mI 1005 53 

mI 1004 -41 

Since you wish to insert the mm:iI3 instruction after the liD instruction now loaded in step 
004, you move the calculator to step 004 first. As always , when you key in an instruction , it 
is loaded into the next step after the step being displayed. Thus, if you pressmm:i13 now, that 
instruction will be loaded into step 005 of program memory, and all subsequent instructions 
will be moved down , or "bumped", one step. 

Press Display 

1005 -14 
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Verifying Program Changes 
You have now fini shed modifying the Pythagorean Theorem program to print the values of 
all three sides when it is run . The altered program is shown below: 

OBl *LBLE 21 15 
ee] PRTX -14 
B6J ~, ,,< 53 
OM x:y -41 
ar.s PRTK -14 
eB£ .'1,2 53 
ee7 + -55 
eB8 IX 54 
889 pF:n; -14 
BHl PTN 24 
B" .. R/$ 51 

You can verify that the program in your HP-97 is the same as the one shown by setting the 
calculator to step ()()() and printing the program. To print the modified Pythagorean Theorem 
program now loaded in your calculator: 

Press 

a PRlNT: I PIlGM I 

Display 

I 000 Returns calculator to 
step 000. 
Prints contents of 
program memory. Halts 
printing of program 
memory after step 011 . 

Verify that the program printed by your HP-97 duplicates the one shown above. 

Running the Modified Program 
To run the Pythagorean Theorem program , you have only to key in values for sides a and b 
and press II . The HP-97 will calculate the value of side c, and it should now print values for 
sides a, b, and c. For example. to compute the hypotenuse of a right triangle with sides a and 
b of 22 meters and 9 meters: 

Slide the PRGM-RUN swi tch PflGM .mIlRuN to RUN . 

Press Display 

9.ea Uf 
22. fl0 Ut 

221miml I 22.00 23. 77 .if 
9 I 9. Program initialized . 

II 123.77 The answer in meters . 99. CB Hi 

73.(1[' Ut 

123. BO nt 

Now run the program for a right triangle with sides a and b of 73 miles and 99 miles. 

(Answer: 123 miles.) 



146 Program Editing 

Deleting an Instruction 
Often in the modification of a program you may wish to delete an instruction from program 
memory . To delete the instruction to which the calculator is set, merely press the nonrecord­
able operat ion a @ill (delete) with the HP-97 Program Mode switch PRGM~RUN set to 
PRGM. (When the Program Mode switch is set to RUN , pressing @ill does nothing except 
cancel a pressed prefix key a .) When you delete an instruction from program memory using 
the ~ key, all subsequent instructions in program memory are moved up one step, and a 
1m instruction is loaded into step 224. The calculator moves to the step before the deleted 
step and displays it . 

For example , if you wanted to modify the Pythagorean Theorem program that is now loaded 
into the calculator so that ollly the value for side c was printed, you would have to delete the 
mmm instructions, keycode - 14 , that are presently loaded in steps 002 and 005 of program 
memory. To delete these instructions, you must first set the calculator at these steps using 
m:J, em or Em 8 @ @ @. then press a @ill . To delete the mmm instruction now 
loaded in step 002: 

First , slide the Program Mode switch PRGM~RUN to PRGM. 

Press 

am .002 

D@IT) 

Display 

1002 

1001 

-14 

21 15 

Step 002 is displayed . 

The instruction in step 
002 is deleted and the 
calculator moves to 
step 00 I. 

You can use the m:J key to verify that the mmm instruction , keycode - 14 , has been deleted, 
and subsequent instructions have been moved up one step. 

Press Display 

1002 53 The instruction 
fonnerly in step 003 
was moved up to step 
002 . and all 
subsequent instruc­
tions were moved up 
one step, when you 
pressed D @IT). 



Program Editing 147 

When you set the calculator to step 002 of program memory and pressed D ~, program 
memory was altered ... 

... from this ... . .. to this. 

eel *LPLE II 15 flel .LeLE 21 15 ~ One instruction 
ee2 PRTX -Jq 

----"'" 
Bt12 X2 53 deleted here. 

~e3 X2 53 ffC3 ,,·-. v -41 
----"'" .- , 

t1f;4 x; y -41 ----"'" 
Cf.4 PfW< -1< 

aes PRTX '14 ~r5 )(2 53 
P.86 X· 53 Bee t ·55 
eel • -55 eel IX 54 
068 IX 54 @ee PRTX -14 
e09 f'RTX -14 ee9 I1TN 24 These instructions 
e:o RTN 24 01 e R/S 51 all move upward 

011 R/S 51 611 R/S; 51 one step. 

612 R/S .51 812 R ·c /~ 51 

2'2: ('/ $ 51 221 R/$ 5J 
22£' /1.'S "' ---- 222 R/ S 51 ,., ----223 Ft'S 51 2" R/ S 51 -,' 
~ ., ~ R/S 51 --- 224 R/ S 51 -+---One 1m instruction ••• added here . 

• 1m 

To delete the mm:iI3 instruction now loaded in step 004 you can use the mJ key to 

single-step down to that step number and then delete the instruction with the D~ operation. 

Press Display 

003 

004 

003 

-41 1 

-14 1 

-41 I The mm:iI3 instruc­
tion, keycode -14, is 
deleted from step 004 
and the calculator 
displays step 003. 
Subsequent instruc­
tions move up one 
step of program 
memory. 
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If you have modified the program as described above, the HP-97 should now print only the 
computed value for the hypotenuse, side c, of a right triangle when sides a and b are input to 
the X- and V-registers of the stack and the Pythagorean Theorem program is run . 

Slide the Program Mode switch PRGM..:JRUN to RUN , and run the program for right 
triangles with: 

Sides a and b of 17 and 34 meters. Answer for side c is 
38.01 meters. 

Sides a and b of 5500 rods and 
7395 rods. Answer for side c is 

9216.07 rods. 

38. eJ Ht 
9216. (?7 tfl 

To replace any instruction with another , simply set the calculator to the desired step of pro­
gram memory, press a @IT1 to delete the first instruction, then press the keystrokes for the 
new instruct ion. 

Using the Printer for Editing 
In the TRACE posi tion of the Print Mode switch , the printer preserves a record of every 
instruction executed in a running program , as well as all intermediate and final answers. This 
feature is a valuable aid in debugging and editing programs. To see how the printer reproduces 
the action of a program, slide the Print Mode swi tch to TRACE and run the Pythagorean 
Theorem program to solve for a triangle with sides a and b of I J 282 kilometers and 65482.448 
kilometers: 

TRACE 
Slide the Prim Mode switch MANU.NORM to TRACE. 

Press Display 

11 282 1mDiZ1 
65482.448 

D Kilometers. 

11282. O~ Ef.JT1 
654£2. 448 GSSE 

8el ~lBLt 
882 )(2 

428795IJ996. *h 
Oil;; }(:v 

11282. ee ,,:f •. 
1194 XZ 

127283524 . 0 tH-
!IllS • 

441523452e . .feU 
1l1l6 IX 

66447. 2> ttt 
Illl? PRTX 

£6447. 23 #;.>1; 

IlIiB RTf! 
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The printer shows every keystroke, every instruction executed, and, where calculated, every 
intermediate and final result . 

When a program halts in the middle of execution because of an error or because of an over­
flow , you can slide the PRGM-RUN swi tch to PRGM to see the step number and keycode 
of the instruction that caused the error or overflow. It may be more helpful , however, to run 
the program with the Print Mode switch set to TRACE so that you chart the events, step-by­
step, that led to the error. 

With the printer set to the TRACE mode, you can print the operation of the entire program, or 
by first address ing the desired beginning step of program memory with mm 8 @] @J @J, 
ED. or mi. you can print only a portion of the operation of the program if you desire. You 
can even print all or only a portion of a program by beginning execution with the Print Mode 
switch set to, say, MAN. Then in the middle merely slide the Print Mode switch to TRACE, 
and the prin ter will record all operations from that point onward . There is no need even to 

stop execution. 

You can use the printer in the TRACE mode in conjunction with m:J to slow down 
execution even more. With the Print Mode switch set to TRACE, each time you press the 
ED key, one instruction is executed and the instruction and any results are also printed. With 
this feature, you can examine your programs step-by-step with a fine-toothed comb! 

Problems 
I . You may have noticed that there is a single keyboard operation , theCD key , that calculates 

the hypotenuse, side c, ofa right triangle with sides a andb input to the X- and Y-registers . 
Replace the II, aD, II, a , andB instructions in the Pythagorean Theorem program 
with the single CD instruction , as follows: 

a. Use the 1!m18 ~ 0 0 and a PRINT: I PAGM I keys to verify that the Pythagorean 
Theorem program in your HP-97 contains the instructions shown below. 

Bl.11 ~LELE 21 15 
ee2 X' :'3 

) OC3 :::V -41 Replace all of these 

e~4 Xi' S3 instructions with a 

ells f -55 CD instruction. 

eeG II< 5~ 

eel pnx -!~ 

80S RTN ? • ., 
ee!! R/S ~ , 

," 

b. Use the mm 8 ~ 0 @) keyboard operation to go to step 006, the last instruction to 
be deleted in the program. 
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c. Use the ~ keyboard operation in PRGM mode to delete the instructions in steps 
006,005,004, 003, and 002. 

Note: When modifying a program, you should always delete instructions before you 
add others, to ensure that no vital instructions are "bumped" from the bottom of 
program memory and lost. 

d. Load the CD instruction into step 002. 

e . Verify that the modified program looks like the one below. 

0131 *LBLE 2i 15 
ae:? ~F' J4 
ee? F'RTX -14 
804 RTN 24 
lle~ R/ :. 0 ' J, 

f. Switch to RUN mode and run the program for a right triangle with s idesa and b of73 
feet and 112 feet. 

(Answer: 133.69 feet) 

2. The following program is used by the manager of a savings and loan company to compute 
the future amounts of savings accounts according to the formula FV = PV {I + on, 
where FV is future value or amount , PV is present value, i is the periodic interest rate 
expressed as a decimal, and fI is the number of periods. With PV entered into the 
V-register, fI keyed into the X-register , and an annual standard interest rate of7 .5%, the 
program is: 

ee: *LE:UI 
002 
ee? f NT1 
ee4 
865 Ii 
fief. 
6l:'-:O 5 
eBE' + 
ae? ~~ ~ v .. .. , 
ow y .• 

fit: " 312 F-nJ 
8l? F,'/S 

a . Load the program into the calculator. 

21 11 
£11 

-21 
-6: 

oC: 
fi? 
e=. 

-55 
-41 

.~1 

b. Run the program to find the future amount of $ 1,000 invested for 5 years. 
(Answer: $1,435.63) 

Of $2,300 invested for 4 years. (Answer: $3 ,071.58) 
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c. Aller the program to account for a change of the annual interest rate from 7.5% to 8%, 
and add a IiIimiD instruction so that the answer (future value) is printed. 

d. Run the program fort he new interest rate to find the future value of$500 invested for 4 
years; of $2,000 invested for 10 years. 

(Answers: $680.24; $4,317.85) 

3. The following program calculates the time it takes for an object to fall to the earth when 
dropped from a given height. (Fric tion from the air is not taken into account.) When the 
program is initialized by keying the height h in meters into the displayed X-register and D 
is pressed, the time I in seconds the object takes to fall to eanh is computed according to the 
formula 

2d 
9.8 meters/sec2 

a. Clear all previously recorded programs from the calculator and load the program 
below. 

801 *LBlA " " - , " 
882 EHTt _':If 

"' 
883 2 e.;:' 
884 X -:35 
085 9 1J9 
88£ -£2 
887 8 1J8 
888 - -24 
8.9 IX 54 
818 RTN 24 

b. Run the program to compute the time taken by a stone to fall from the top of the Eiffel 
Tower, 300.51 meters high . From a blimp stationed 1000 meters in the air. 

(Answers: 7.83 seconds, 14.29 seconds) 

c. Alter the program 10 compute the time of descent when the height in/eel is known, 
according to the formula 

2d 
32. 1740 fee tlsec' 

d. Run the altered program to compute the time taken by a stone to fall from the top of the 
Grand Coulee Dam , 550 feel high. From Ihe I 350-fool height of Ihe World Trade Cenler 
buildings in New York City. 

(Answers: 5.85 seconds, 9. 16 seconds) 
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Section 8 

Branching 

Unconditional Branching and Looping 

You have seen how the nonloadable operation em 8 @) @) @) can be used from the keyboard 
to transfer execution to any step number of program memory. You can also use the 
am (go to) instruction as part of a program, but in order for _ to be recorded as an 
instruction, it must be followed by a label designator (D through iii, a [!) through a [!), or 
~ through ~). It can also be followed by lID-more about using lID later. 

When the calculator is executing a program and encounters a Em III instruction , for example. 
it immediately halts execution and begins searching sequentially downward through program 
memory for that label . When the firstlDl III instruction is then encountered, execution begins 
again. 

By using aBm instruction followed by a label designator in a program, you can transfer execu­
tion to any part of the program that you choose. 

Execution branches to next 113 m· 

r-­
I 
I 
I 
I 
I 
I '--

DD 

mmm 

Dm 

A m:m instruction used this way is known as an unconditional branch. It always branches 
execution from the m:m instruction to the specified label. (Later. you will see how a conditional 
instruction can be used in conjunction with a em instruction to create a conditional branch-a 
branch that depends on the outcome of a test.) 

A common use of a branch is to create a " loop" in a program . For example, the following 
program calculates and prints the square roots of consecutive whole numbers beginning with 
the number 1. The HP-97 continues to compute the square root of the next consecutive whole 
number until you press ma to stop program execution (or until the calculator overflows). 

153 
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To key in the program: 

First, slide the Program Mode switch PRGM_RUN to PRGM. 

Press a lCLPRGMI to clear program memory and reset the calculator to step 000 . 

Press 

1mB 
o 
IiIl!J I 
1m? 
I 

IiIl!JD 
IiBI I 
IiImD 
fiJ 
IiImD 
a PRINT: I SPACE I 
1imI? 
mm 

Display 

To run the program, slide the Program Mode switch PRGM-.JRUNto RUN and pressB. The 
program will begin printing a table of integers and their square roots and will continue until 
you press 1m from the keyboard or until the calculator overflows. 

How it works: When you press Ill . the calculator searches through program memory until it 
encounters the lID a instruction that begins the program . It executes that instruction and each 
subsequent instruction in order until it reaches step 012. the mE 7 instruction. 

The m:m 7 instruction causes the calculator to search once aga in , this time for a ImI 7 in· 
struction in the program . When it encounters the lID 7 instruction loaded in step 004, 
execution begins again from that lID 7. (Notice that the address after a Elm instruction in a 
program is a label . not a step number .) 

Since execution is transferred to the lID 7 instruction in step 004 each time the calculator 
executes the m:m 7 instruction in step 012, the calculator will remain in this "loop, " con· 
tinually adding one to the number in storage register Rl and printing the new number and its 
square root. 
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eel 'LeL~ 21 I I 
B02 e ee 
003 STor 35 al 

r-- Bil4 ItLEL7 21 67 
I 8;j5 1 I?' .. 
I eaG S1+1 35- 55 81 I 
I as? RCLl 36 31 
I BaG' PRTX -14 
I eS9 I X 54 I 

0Hl PIITX -1~ 

f:jll SPC 1/i-ll 
elz GT07 22 B7 
el3 RTN 24 
914 R/S 51 

Looping techniques like the one illustrated here are common and extraordinarily useful in 
programming . By using loops , you take)dvanlage of one of the most powerful features of the 
HP-97- the abi lity to update data and perform calculations automatically, quickly. and, if 
you so desire, endlessly . . 

You can use unconditional branches to create a loop. as shown above , or in any part of a 
program where you wish to transfer execution to another label. When the calculator executes a 
rim instruction, it searches sequentially downward through program memory and begins 
execution again at the first specified label it encounters. 

Problems 
1. The foHowing program calculates and prints the square of the number I each time it is run. 

Key the program in with the PRGM-RUN swi tch PRGM~RUN set to PRGM , then 
switch 10 RUN and run the program a few times to see how it works . Finally, modify the 
program by inserting a mIl m inslruction after the BB I instruction in step 003 , and a 
ml'!1 m instruction after the a PRINT: I SPACE I instruct ion. Thi s should create a loop that 
will continually print a new number and its square, then increment the number by I , print 
it , and compute and print its square , elc. To load the original program , before modifica­
tion , slide the PRGM-RUN swilch PRGM ~RUN 10 PRGM. Then: 

Press Display 
D 13 rl 00~1-'----=:21;-;-;12"1 
o 1~0~0~2====~~00~1 
mil I p=00~3~=~3~5~01~1 
I 004 01 I 
mil a I ~~~===~ 
ImI I 

IiIiII:ID 
Ell 
IiIiII:ID 
D PRINT: I SI'OCE I 

IiDlI 

005 
006 
007 
008 
009 
Q1Q 
011 

35-55 01 
36 01 

-14 

53 
-14 

1§-11 
24 1 



156 Branching 

2. Use the flowchart on the opposite page to create 
a program that computes and prints the future 
value (FV) of a compound interest savings account 
in increments of one year, according to the 
fonnula: 

FV = PV(l + i)" 

where FV =future value of the savings account. 

PV =present value (or principal) of the 
account. 

i = interest rate (expressed as a deci­
mal fraction; e.g., 6% is expressed 
as 0.06). 

n number of compounding periods 
(usually, years). 

Assume that program execution will begin with; entered into the Y -regis ter of the stack 
and with PV keyed into the displayed X-register. 

After you have written and loaded the program, run it for an initial interest rate; of 
6% (keyed in as .06) and an initial deposit (or present value, PV) of $1000. 

(Answer: I " year, $1060; 2"' year, $1123.60; 3" year, $1191.02, etc.) 

The program will continue running until you press mil (or any key) or the HP-97 
overflows. You can see how your savings would grow from year to year. Try the 
program for different interest rates i and values of PV. 

3. Write a program using m:m that will use the factorial function ([!!D ) to calculate and 
print the factorials of successive integers beginning with the number I. (Hint: Place I 
in a storage register, recall it , then use storage register arithmetic to increment the number 
in the storage register, etc .) 



L: 
Add1toi. 

Store (i + 1) 
in primary storage li\:Ji~ 

register R2 _ 
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Recall 
(i + 1) from R,. 

Recall n from A,. 

Print n. 

Print result (FV). 

Print space. 

Add 1 to n in 
register R, . 
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Conditionals and Conditional Branches 
Often there are times when you want a program to make a decision . For example, suppose an 
accountant wishes to write a program that will calculate and print the amount of tax to be 
paid by a number of persons. For those with incomes of $10,000 per year or under , the amount 
of tax is 17 .5%. For those with incomes of over $10,000. the tax is 20%. A flow chart for the 
program might look like this: 
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The COllditiol/al operations on your HP-97 keyboard are useful as program instructions to 
allow your calcu lator to make decisions like the one shown above. The eight conditionals 
that are available on your HP-97 are: 

D I x~Y? 1 tests to see if the value in the X-register is unequal to the va lue in the Y -register. 
D Ix=Y?1 tests to sec if the value in the X-register is equal to the value in the V-register. 
D pc:>Y? 1 tests to see if the value in the X-regis ter is greater than the value in the Y-register . 
D I x~Y? 1 tests to see if the value in the X-register is less than or equal to the value in the 

a 1x-0?1 
a Ix=o' l 
a Ix>o' i 
a Ix<o' i 

Y -register. 
tests to see if the value in the X-register is unequal to zero . 
tests to see if the value in the X- registe r is equal to zero. 
tests to see if the value in the X-register is greater than zero. 
tests to see if the value in the X-register is less than zero. 

Each conditional essentiall y asks a question when it is encountered as an instruction in a 
program. If the answer is YES , program execution continues sequent ially downward with the 
nex t instruction in program memory . If the answer is NO, the calculator branches around the 
next inst ruct ion. For example: 

Yes [ 
Conditional Test c--

~ 

-, 
I 
I 
I 
~ 

No 

You can see that after it has made the conditional test, the calculator wilJdo the next instruction 
if the test is trlle. This is the "DO if TRUE" rule . 

The step immediately fo llowing the conditional test can contain any instruction . The most 
commonly used instruction, of course, will be a em instruction. This will branch program 
execution to another section of program memory if the conditional test is true . 

Yes ~ 
Conditional Test 

mmm 
I instruction I 
I instruction 
I 
I instruction 
I 
I instruction 
I 
L_ am 
+ 

--1 
I No 
I 

1 
J 

+ 



160 Branching 

Now let's look at that accountant's problem again . For persons with incomes of more than 
SlO,OOO he wants to compute a tax of 20%. For persons with incomes of SlO,OOO or less , 
the tax is 17 .5%. The following program will test the amount in the X.register and compute 
and print the correct percentage of tax . 

To key in the program: 

Slide the PRGM-RUN switch """"'RUN to PRGM . 

Press Display 

000 

ED ~00~3~====~ 4 004 
-23 ! 

04 ! aD ~00~5======~ -41 ! 

15-34 ! 
22 12 ! 

D lx>y?1 ~00~5~==~~~ 
1m m ,-",00,,-7 __ -=--=--

I 

7 

8 
5 

1mB 

Dm 
2 
o 

DB 

! 008 

! 009 

! 

! 013 

! 014 

! 015 

! 015 

! 017 

! 018 

! 019 

11 ! 
07 ! 

-52 ! 
05 ! 

22 13 ! 

21 12 ! 
02 ! 
00 ! 

21 13 ! 
55 ! 

-14 ! 
24 ! 

} 

) 

) 
} 

Prints amount of 
income. 
Amount of $10,000 
placed in 
Y ·register. 

If amount of income 
is greater than 
$10,000, go to portion 
of program defined 
by label B. 

Tax percentage for 
this portion of pro· 
gram is 17.5 . . " 

Tax percentage for 
this portion of 
program is 20. 
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To run the program to compute taxes on incomes of $15,000 and $7,500: 

Slide the PRGM-RUN switch PRGM.mJ]RlJN to RUN. 

Press 

15000 III 
7500 III 

Display 

13000.00 
11312.50 

15806.68 tH 
lOBe. Oe ttl: 
iS6e . 8B u. 
1312~5e tH 

Another place where you often want a program to make a decision is within a loop. The 
loops that you have seen have to this point been infinite loops-that is, once the calculator 
begins executing a loop, it remains locked in that loop, executing the same set of instructions 
over and over again, forever (or, more practically, until the calculator overflows or you halt 
the running program by pressing ma or any other key) . 

You can use the decision-making power of the conditional instructions to shift program 
execution out of a loop. A conditional instruction can shift execution out of a loop after a 
specified number of iterations or when a certain value has been reached within the loop. 

Example: As you know, your HP-97 contains a value for e, the base of natural logarithms. 
(You can display the calculator's value fore by pressing I rill.) The following program uses 
the seriese = I/O! + I/ l! + ]/2! + ... + l /n ! to approximate the value fore . After each 
iteration through the loop, the latest approximation is printed an~ compared to the calculator's 
value fore. When the two values are equal, the execution is transferred out ofthe loop to stop 
the program. 
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Recall n. 

Compute 1/n! 



To load the program into the calculator: 

Slide the PRGM-RUN switch PRGM~RUN to PRGM. 

Press 

D iCLPRGMI 
1mB 
8 ' 
8 0 
D@ 

I'll 
o 
~9 

E I 

IimI:iEI 
I 

mJ 
D Ix=Y'1 
Iil!l L 
I 

E OO 
Iil!lB 
1m 7 . 

IiIm 

Display 

1000 1 
1001 21 11 I 

36 01 
36 00 
16 52 

52 
006 -55 
007 -63109 
008 35 01 
009 -14 
010 01 
011 33 
012 16-33 
013 22 07 
014 01 
015 35-55 00 

1016 22 11 
1017 21 07 
1018 24 
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To initialize the program ensure that the primary storage registers are cleared to zero. Then 
press Il to run the program. 

First, slide the PRGM-RUN switch PRGM.nJD]RUN to RUN . 

Press Display 

",I 0"'.,,0"-0 ___ _ ---'1 Ensures that storage 
registers are cleared 

rc-=-=,..,..,.,..,.----, to zero initially. 
12.718281828 1 

1. ooe86(:f.'fI~1 **1f. 2.@8B£'eeE'l1a t¥Ji: 

2. S8ee€!["[r,-"t' *~* ...., ~-"~~ .~~"-

~ . bbtlF:lt'·t·("I t"· / ~*".-

2. 7€!8J?JJ3~ n* 
0 7;665£6;7 tn ~. , 
£. 71Be555~£ ... 
2. 7182S3969 . .. : 
2. 71827877J :,,:Jr. 

2. 718281527 t** 
2. i'182B:Sff3 **-.. 
2. 718261828 .*.: 

You can see that execution continues within the loop until the approximation fore equals the 
calculator's value for e. When the instruction Ix=y?! in step 012 is finally true, execution is 
transferred out of the loop by the subsequent em 7 instruction and halted by the ami 
instruction . 
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Problems 
I. Write a program that will calculate the arc sine (that is, sin- I) of a value that has been 

keyed into the displayed X·register . Test the resulting angle with a conditional , and if it is 
negative or zero, add 360 degrees to it to make the angle positive. Use the flowchart below 
to help you write the program: 
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2. The program below contains a loop that prin ts a table of consecutive integers and their 
common logari thms. You can specify the lowest integer by storing a number in primary 
storage regis ter Ro, but the program will continue printing until you press 1m or any other 
key from the keyboard , or until the calculator's, capacity for display is exceeded. 

PoO l *LBLIl 21 11 
aez DSP9 -63 e9 
Be3 ReLe ,-, ,0 ee 
884 HIT ltl 34 
885 P/lTX -14 
BBE. LOG 16 ., -:' 

~-

e87 PRTX -14 
8llS 81 
Bll9 ST+O 35-55 BB 
r.1t.l bTOA 22 11 
ell /?TN 24 

Using the additional instructions IiID 8,~, mm II and IE! II. you should be able to 
modify this program to halt execution when a certain number is reached. As you add these 
instructions, assume that the va lue for the upper limit has been stored in primary storage 
register Rg. 

When the program is running and the value in register Ro becomes greater than the limit 
you store in register Rjoj . program execution should be transferred out of the loop to the mm 
instruction to halt the running program. 

Modify the program, key it into the calculator , and initialize the calculator by storing a 
lower limit of I in register Ro and an upper limit of 5 in register Rg. Then run the program. 
Your printed copy shou ld look like the one below . Try other upper and lower limits. (The 
lower limit must always be greater than zero, and the upper limit should be greater than the 
lower limit.) 

1. Bl1eI18B6Cf, .,*:1 
fi .B8BIlB8BO[l 1:1':,. 

2. 98BOOB8l'O i :t , " 

e.3810299% u . 
3.eB888880[: UJ/. 
B.4771212S5 H* 
4.9888888(10 .:** 
B. 682115995' J ~t* 
5. eee98B8e~, *.,:~ 
8.6989;'8884 "~,, 
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3. Use the fl owchart on the opposite page to help you write a program that will allow a 
salesman to compute his commissions at the rates of 10% of sales of up to $1000, 12.5% 
for sales of $ I 000 to 5000, and 15% for sales of over $5000. The program should print the 
amount of sa les and the amoun! of commission. 

Load the program and run it for sales al'nounts of $500. $ 1000. $1500, $5000, and $6000. 
(Answers: $50.00, $ 125.00, $187.50, $625.00, $900.(0) 

• 

-. 
. -- -.:-
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Section 9 

Interrupting Your Program 

Using 511 
As you know, the liD (rull /stop) function can be used either as an instruction in a program 
or pressed from the keyboard. 

When pressed from the keyboard: 

1. If a program is running, liD stops the program. 

2. If a program is stopped or not running , and the calculator is in RUN mode, liD starts 
the program running beginning with the current location in program memory. 

When executed as an instruction during a running program, liD stops program execution 
after its step of program memory . If liD is then pressed from the keyboard , execution begins 
with the current step of program memory. (When 1m is pressed, it displays the step number 
and keycode of that current step-when released, execution begins with that step.) 

You can use these features of the 1m instruction to stop a running program at points where 
you want to key in data . After the data has been keyed in, restart the program using the 1m 
key from the keyboard . 

Example: The following program lets you key in a percentage discount and calculates the 
cumulative cost of various quantities of differently priced items from which the discount has 
been subtracted. mal instructions are inserted in the program to allow you to key in data at 
various points. 

Slide the PRGM-RUN switch PRGM~RUN to PRGM . 

Press Display 

a~ I aaa 
1m a [!) I aal 21 16 11 
a 1Ct. REG I I 002 16-53 
mil 0 I QQJ J5 QQ Store discount percentage in Ro. 
1m9 I Q!M 21 Q~ 

liD I QQ5 51 Stop to key in quantity. 

ImItII I QQ~ -21 
liD I Q07 51 Stop to key in price . 

13 I QQ~ -35 
1m0 I QQ~ 3~ QQ 
II! I QIQ 551 
II I QI1 -451 
mil a I I Q12 35-55 01 I Add to running total in R. o 
Iml I QIJ 36 01 I Recall running total for display . 

G1lD9 laH 22 QSI 
mm 1015 241 

169 
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Now run the program to calculate the cumulative total of the following purchases at a discount 
of 15%: 

Quantity 

5 

7 

14 

Price of Each 

$ 7.35 

$12.99 
$14.95 . 

Then run the program to calculate the cumulative total of the following purchases at a discount 
of 25%: 

Quantity 

7 
12 

37 

Price of Each 

$ 4.99 

$ 1.88 
$ 8.50 

In order to calculate the cumulative total for each percentage of discount, merely key in the 
percentage value and press a (!). When the calculator stops executing the first time, key in the 
quantity of an item and press ma from the keyboard to resume execution. 

When the program stops a second time, key in the price of that item and again press ma to 
resume program execution from that point. 

To run the program : 

Slide the PRGM-RUN switch PRGM..nDlRUN to RUN. 

Press Display 

15 115. I Key in percentage 
of discount. 

a~ 115.00 

51m 15.00 I The first quaQtity. 

7.351m 131.24 I Running total . 

71m 17.00 I 
12.991m 1108.53 I Running total. 

141m 114.00 I 
14.951m 1286.43 I Cumulative cost for 

items at 15% discount. 

25 125. I Percentage of discount. 

a~ 125.00 I 
71m 17.00 I The first quantity. 
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Press Display 

1 26.20 Running total. 

1 ,2.00 

143.12 Running total. 

13700 

4.99 liD 
12 liD 
1.88 liD 
37 liD 
8.50 liD I 278.99 Cumulative cost for items at 25% discount. 

If you have a number of halts for data entries like the ones shown here, it may be helpful to 
"identify" each step by recording a familiar number into the program immediately before 
each GEl instruction. When the calculator then stops execution because of the ma instruc­
tion, you can look at the displayed X-register to see the " identification number" for the 
required data input at that point . For example, if your program contained eight stops for data 
inputs, it might be helpful to have the numbers I through 8 appear so that you would know 
which input was required each time. (Don't forget that the " identification number" will be 
pushed up IOto the Y -register of the stack when you key in a new number .) 

Using Pause 

Pausing to View Output 

You now know two instructions that wi ll slow or halt a running program for data output­
cm!:iI3 and mao cm!:iI3 can print the value contained in the X-register at any point in the 
program , while ma stops a running program and allows you to view results in the display. 

Another instruction that can be used to slow a running program for data input or to view 
output is the t PAUSE 1 instruction . An a t PAUSE 1 instruction executed in a program momentarily 
interrupts program execution. The length of the pause is about one second, although more 

[ PAUSE 1 instructions in subsequent steps of program memory can be used to lengthen viewing 
time, if desired. 

You can use al PAUSE 1 in a program to monitor the operation of the program without printing 
every result . 

Example: The following program calculates an approximate value for pi according to the 

equation 1T = -- + -- + -- + ... -- . . ~ 6 6 6 6 
12 2 2 32 n2 

After each iteration of 6
2 

• the calculator pauses to show the latest approximat ion and then 
n 

compares it to the calculator' s internal value for pi . When the approximation and the calcu­
lator's value for pi are equal , execution is transferred out of the loop and the approximated 
value for pi is printed , along with the number of iterations it took for the value to approximate 
1T. 
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Note: In this program, the ~ 1 and ~ instructions are used to round both pi 
and its approximation to one deCimal place so that the approximation converges 
quickly. 

To key in the program: 

Slide the PROM·RUN swi tch PRGM~RUN to PROM . 

Press 

D kOL""",,1 
ImD 
D ICLREG I 
1m 
~ 
1m 
I 

mil III 2 

Ii!D I 
Ii!D 2 
D I PAUSE I 

Ell 
m 
6 

EI 
III 
mil 
Iii 
D~ 

DEl 
D~ 
D I PAUSE I 
D [xxy? 1 
I!Il!I I 

Em 
!i1iIIliJ3 

Ii!D 2 

!i1iIIliJ3 

IimI 

Display 

1 008 
1 009 
1 010 

1 011 
I 012 

1 013 

I 014 

1 015 

1 016 

1 017 
[ 018 

I 019 

1 027 
I 028 

1029 

36 01 1 

36 02 1 

16 51 1 

53 1 
52 I 
06 1 

-35 1 
-55 1 

35 01 1 
541 

16 24 

16 51 

} 
I 

36 02 1 
-14 I 

24 1 

Iteration number 
maintained in Rz. 

Pause to display 
iteration number. 

Approximation for pi 

calculated. 

Approximation 
rounded to one 
decimal place. 

Pause to display 
approximation. 

Calculator's value for 

pi summoned, round-

ed, and displayed. 

If values are not equal , 
go to 1m 0. 

Print approximation 
for pi. 

Print number of loop 
iterations. 

Iterati ve loop 



To run the program: 

Slide the PRGM-RUN switch PRGM~RUN to RUN. 

Press Display 

11 .0 
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3.1 H* 
11.8 .'''* 

You can see that during each iteration through the loop. the calculator pauses to display the 
iteration number , the latest approximation of pi, and the ca1culalOf's value for pi . You can 
actually watch the approximation converge to the actual value. When the approx imation and 
the calculator's value for pi (to one decimal place) are no longer unequal, execution is trans· 
ferred out of the loop and the approx imation and the number of iterations are printed. 

If you wish, yo u can change the ~ I instruct ion in step 004 to a ~ 2 instruc tion and run 
the program again to see how many iterations it takes fo r the series to converge to two decimal 
places. (This program will take several minutes to run .) 

Pausing for Input 

When the calculator executes a 1 PAUSE 1 instruction , program execution actually halts for the 
period of time (about one second) of the pause . You can use a pause like this to key data 
into or perform functions from the keyboard in a program, instead of using a era instruction 
to stop the running program completely. 

When you press any key during the one-second "window" while the calculator is executing 
a 1 PAUSE 1 instruction, that key actually operates, and you have an addi tional one second of 
time to view the result or to press another key. If you press yet another ke y during the sub­
sequent one second , the ca lculator will perform that operation and pause for another second. 

If you press a funct ion key during a pause, the function key operates upon the number con­
tained in the X-register at the time. The result of the function is then seen in the display fo r 
about one second . Any func tion key that is programmable can also be operated from the key­
board during a I PAUSE I. 

If you press a digit key, or a series of digi t keys, during a pause, the number appears in the 
di splay for the length of a pause (about one second) after yo u key in the num ber. (If a number 
has been input from the program immediately before the pause, that number is first terminated 
by the 1 PAUSE 1 instruc tion .) The number that yo u key in is terminated at the end of the pause. 
Any subsequent digit s in a program wi ll then be part of a new number. 

When a I PAUSE 1 instruction has completed execution, the program continues to be executed 
sequentially. If you have perfonned a function, or keyed in a number , program execution 
begins with the next instruction using the number that is in the displayed X-register at the end 
of the pause. (You can also read a magnetic card during al PAUSE I. More about thi s in section 
14 , Card Reader Operations.) 
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Number termination occurs at the end of each I PAUSE I, so you should not attempt to key in a 
number during more than one subsequent pause. Since you have about one second after your 
last keystroke to continue keying in digits or functions , you don' t need more than one I PAUSE I 
instruction to key in even a very long number. 

Example: The fo llowing program calculates the ave rage value of any number of values. Each 
new value is keyed in during the pause. and the value of the average is then updated and 
printed . If no new number is keyed in , no new value is printed . 

To key in the program: 

Slide the PRGM-RUN switch PRGM!mmIRUN to PRGM . 

Press Display 

o FlPflGMI 000 

DB Dol 21 11 
o IClI'It"G I 002 16-53 I) Clears secondary 
Off§!) 003 j6-5j 1 storage registers. 
D I 004 21 01 1 
[D3 005 -5j 1 
o 1 PAUSE 1 006 16 51 1 Pause for input. 
o Ix=o' l 007 16-43 I) If no input . go to 

am I ooa 22 OJ 1 D I. 
o PRINT: I SPACE 1 009 ,~" ') IDm 010 -l~ 1 Otherwise, print 

ID 011 56 1 input, and calculate 
O al 012 16 53 1 and print new average. 

IDm 013 -14 1 
am I 014 22 01 1 Then go to D 

again. 

mm 015 24 1 

Now run the program to find the average of I , 2. and 3; of 157, 839, 735,422, and 12 . 1. 

Slide the PRGM-RUN swi tch PRGM..cilRUN to RUN. 

Press 

B 

Display 

"'0."'00.---- ----, 

The program is now runn ing. Each time the display pauses and shows 0.00, you can key in a 
value and it will be averaged with previous values in the calculator. If you key in no value at 
the pause, no new average will be computed and printed. To stop the program and start it for 
a new set of data, press ma (or any key). 
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Press Display 

1. Bt ·tU 
1. 0a H .' 

2. 00 :t:;f: :t 

~ 
1. ~fj ' .H· 

I 0.00 

2 0.00 Average of I and 2. 3. 8B , ::it: 

3 0.00 Average of I . 2. and 3 . 
.. 2. CJ ;t .... .... 

1m 0.00 Stops the program. 

D 0.00 Starts the program 
again. 

157. ttl O-f 
lS7 . f.C lU 

157 0.00 839 . ee H ' 
839 0.00 498. 08 ~: * .. 
735 0.00 
422 0.00 73S.Ce :,:t .. 

12 .1 0.00 Latest average . S77. e.~ ,,*-= 
1m 0.00 SlOpS the program . 

~22 . iB :f ~: i 

~3B . 2~ k*,: 

12. 1 a :1·"",: 

433. 62 t.tJi 

You can see that it is easy lO key in a number of any length during the execut ion of a I PAUSE I 

instruction . 
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Subroutines 

Often, a program contains a certain series of instructions that are executed several times 
throughout the program . When the same set of instructions occurs more than once in a 
program, it can be executed as a subroutine. A subroutine is selected by the msm (go to 
subrolllille) operation, followed by a label address ( B through I), D I!l through D ~, 
and @) through @). You can also select a subroutine with msm aD-more about aD later. 

A Em instruction transfers execution to the routine specified by the label address, just like 
a em instruction. However , after a Em instruction has been executed, when the running 
program then executes a mm (return), execution is transferred back to the next instruction 
after the g. Execution then continues sequentially downward through program memory. 
The illustration below should make the distinction between em and g more clear. 

1mB 

limO 

m:m 

Branch 

/ 
/ 

/ 
/ 

/ 

;i ImO 

m:m 
Execution 

stops here. 

Subroutine 

1mB 

rim 0 

m:m 
Execution 

stops here. 

/ 

/ 
/ 

/ 

I 

~ 
\ 
\ 

\ 
\ 

ImO 

m:m 

In the illustration on the left if you pressed B from the keyboard, the program would execute 
instructions sequentially downward through program memory . If it encountered a em II 
instruction, it would then search for the next I!!II II and continue execution from there, 
until it encountered a mm. When it executed the CDD instruction, execution would stop. 

However, if the running program encounters a g m (go 10 subroutine B) instruction , 
as shown on the right , it searches downward for the next D3 13 and resumes execution . 
When it encounters a mm (return), program execution is once again transferred , this time 
back to the point of origin of the subroutine , and execution resumes with the next instruction 
after the rim O· 

177 
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As you can see, the only difference between a subroutine and a normal branch is the transfer 
of execution afte, the mm. After a mm, the next Il'Im halts a running program; after a 
E, the next mm returns execution back to the main program, where it continues until 
another cmJ (or a mD) is encountered. The same routine may be executed by mm and 
E any number of times in a program. 

Example: A quadratic equation is of the form ax2 + bx + c. Its two roots may be found 
-b + Vb' - 4ac -b - Vb' 4ac 

by the formulas'l = and '2 = Notice the 
2a 2a 

similarity between the solutions for'l and '2. The program below permits you to key the 
values for a, b, and c beneath user-definable keys B. g. and £I; the resultant rootS'1 
and '2 are available by pressing II and II. Were you to record this program on a magnetic 
card. the card might look like thi s: 

Here is a complete program for calculating the two roots of a quadratic equation: 

Input a 

~eJ *LBLI1 21 11 
eB.? SID1 3~ 61 
eO? RTN 24 

Input b 

BO:l *LELS 
e80 5T02 
ae,;: flIN 

12 
35 132 

24 

Input c 

ae: *LBLC 
eas STO:; 
BB9 flTN 

21 17 
.~ 

-,c: e:; .' ~ 

24 
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Calculate T, Calculate " 
alB HeLD 0-

.:..i. 14 028 ,LeLE ~ , •• '" . -' 
e~ 1 RCL2 3i 13::: B?O R'" ., ....... 30 02 
8 f ., ,- CHS -22 63i.l CHS -.,,, _. 
013' RCL2 3£ 02 931 ReL:: ..,:·t, Co2 
P,l';; X2 53 These sections e7~ Xz c;'" 

"- "-' 
B'" RCU 3£ 131 of program eZJ ReL! 7£ el 
'" "v 

au RCL3 3t: 67 memory are 034 RCL3 3( ez 
0;"" .. X -35 identical . 0" "- X -35 
e18 4 64 03£ 4 C4 
e13 X -35 B37 X -2:5 
028 -45 e"''' "-' -45 
(P' .;X 54 839 r v , " 54 
e"'" + -!:s B4B -45 
B2J RCLJ 3£ 01 84; 2 82 
e24 2 e2 042 RCLJ -'- 81 
925 )( -35 B43 - -35 
92£ -24- 944 -24 
e~"" RTN 24 845 RHI 24 

Since the routine for calculating ' I contains a large section of program memory that is 
ident ical to a large sec tion in the routine for calculating r~h you can simply create a subroutine 
that will execute this section of instructions. The subroutine is then ca lled up and executed 
in both the solution for rl and the solution for r 2' 
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This illustrates how the subroutine is used in the program . 

eel ,LBLIl 21 11 
882 STD! :;5 Bl 
6BJ RIN 24 
884 ,LBLB 21 12 
6B5 STD2 "C 02 J~ 

.:LBLS 21 ee 8" 886 RTN 24 ~ <c RCL2 7' 62 887 ,LBLe 21 13 // 827 ... ·t· 

eBS STD:; "C 03 // / 82t' CflS -22 
J.' / 

/ 82.9 RCL2 3~ B2 RTN 24 / 
/ 

889 / / eJe Yo'- c:''':' 

81 (! ,LBLD 2J 14 - .. ' .. ' 
/ 

/ 
/ 

811 _SBe 23 8S ..... / eJl RCL! 35 61 

812 -«::5 "" I 032 RCLJ .;·0 83 + v "- -35 / eJ::' x 6'7 IICLl 36 01 '-.. "- / eJ4 4 e4 
814 2 62 ' ; 

eJS x -35 6,r x -35 1 '-.. , 
e36 -45 

816 -24 / ' "- 9J7 '" 54 B'- RTN 24 / "- ... .. -:.=:=-- 938 RTN " B!e ,LBLE 21 15 / <; 

819 Gsse 23 as ~-!--- -
820 -45 
82J lIeLl 2£ 01 
622 ? 02 ~ 

f!22' x _7C:: ... '"..' 

B24 -24 
f!25 RTN 24 

With the modified program, when you press m execution begins with the lID m instruction 
in step 010. When the em 8 instruction in step 01 1 is encountered, execution transfers to 
lID 8 in step 026 and computes the quantities -b and Vb2 4ac, placing them in the 
X- and V-registers of the stack , ready for addition or subtraction. When the mm instruct ion 
in step 038 is encountered , execution transfers back to Ihe main routine and cont inues with 
the a instruction in slep 0 12. Thus the root r ] is computed and displayed, and Ihe rou tine 
stops with the mm in step 017. 

When you press D, execution begins with lID D, transfers OU I to execute the mIl 8 
subroutine, and returns. This time Vb 2 4ac is subtracted from -b, and root r2 is computed. 
By using a subroutine , seven steps of program memory are saved! 
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To key in the program and the subroutine: 

Slide the PRGM-RUN switch PRGM~RUN to PRGM, 

Press Display 

D~ 
DB 
m!l1 
mm 
DO 
m!l2 
mm 
Dm 
m!l3 
mm 
Da 
rim 8 

a 
Iml 
2 

EI .. 
mm 
DO 
rim 8 .. 
Iml 
2 

EI .. 
mm 
D8 
1m2 
em 
1m2 
Ell 
Iml 
1m3 
EI 
4 

EI .. 
riJ 
mm 

1000 

003 

004 

1005 
1006 
I 007 

1008 
009 

lIO 
)1' 

,1: 

1024 
1025 

1 026 

1027 
1028 
1029 

1030 
1031 

1033 
1034 

1035 
1036 
1037 
1038 

2J 
23 

-
36 01 

02 
-35 

-24 I 

21 ~I 
23 8 

-45 
36 

-
-

24 
21 08 
36 02 

-22 
36 02 

53 
36 01 

36 03 
-35 

04 

-35 

-45 
54 
24 

Stores a in R I _ 

Stores b in R2 _ 

Stores c in R3 _ 

- b + Vb' 4ac Calculates rl = -'----;;-'--~ 
2a 

-b - V fLb';--4:C:aC:-c­
Calculates r 2 = ---''----::-'----'=-

2a 

Subroutine places -b in Y .register and Vb 2 -4ac 
in X·reg iste r, ready for add it ion or subtrac tion_ 
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To init iali ze the program. you key in a and press B . key in b and press D. and key in 
c and press m. Then . to find root rl. press iii. To find root r 2. press D . 

Run the program now to find the roots of the equation x 2 + x - 6 = 0; of 3x2 + 2x - I = O. 

To run the program: 

Slide the PRGM·RUN switch PRGM ..rJ]RUN to RUN. 

Press Display 

I D I 1.00 
I I] I 1.00 

6mmB 1-600 

m 

II 

3D 
21] 

2.00 

1 -3.00 

I 3.00 

I 2.00 

Calculates the first 
root , rl' 

Calculates the second 
root . r2' 

I mmB I -1.00 

m I 0.33 

II I - 1.00 

Calculates r I' 

Calculates r2' 

If the quantity b2 - 4ac is a negative number, the calculator wi ll display I Error I and 
the running program wi ll SlOp . For a more efficient and accurate method of finding the roots 
of a quadrat ic equation. see the Polynomial Evaluation program in your HP-97 SWlldard Pac . 

Note: When loading instructions into the calculator in PRGM mode, you can load a 
!!Ill D through II or !!Ill a @) through a 0 by simply pressing the ap· 
propriate user-definable key(s). For example, to load the instruction G'Em B you 
can simply press B ; the keycode for G'Em a, 23 11, will appear in the display. 
For clarity and ease of reference, however, in this handbook the complete key­
stroke sequence is always shown. 

Routine-Subroutine Usage 
Subroutines give you extreme versatility in programming . A subroutine can conta in a loop. 
or it can be executed as part of a loop. Another common and space-saving trick is to use 
the same routine both as a subroutine and as part of the main program. 



Example: The program below simulates the throwing 
of a pair of dice , printing first the value of one die (an 
integer from one to six) and then that of the second die 
(another integer from one to six). The " heart" of the 
program is a random number generator (actually a 
pseudo random number generator) that is executed first 
as a subroutine and then as part of the main program. 
When you key in a first number (called a "seed" ), and 
press D . the digit for the first die is generated and 
printed using the II routine as a subroutine. Then the 
digit for the second die is generated using the same 
rout ine as part of the main program . 

To key in the program: 

Slide the PROM-RUN switch PRGM~RUN to PROM . 

Press 

D~ 
1mB 
mil 0 
D PRINT: I SPACE I 
IimD 

Im D 
IilD 0 
9 
9 
7 

13 
D IFRAe I 

Display 

1000 
I 001 
1 002 
1 003 
I a()4 

I aa5 
I aa6 
I QQ7 
I OQ~ 
I QQ~ 
I ala 
I 011 

21 11 
35 00 
16-11 
23 15 

21 15 

a~ aa 
09 
09 
07 

-35 
16 44 

II executed first as 
subroutine. 

Subroutines 183 

mil 0 012 35 00 II then executed as a 
6 Qla 06 routine . 

13 Q14 -35 
I al5 Ql 
D Q I~ -~~ 

D C!B!J Q17 16 34 
~ o Ql§ - 63 00 
IiliIIlID al~ - 14 
mm I Q2Q 24 
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Now slide the PRGM-RUN switch to RUN and "roil" the dice with your HP-97. To roll the 
dice, key in a decimal "seed" (that is, a < n < I) . Then press D . The calculator will 
print the number rolled by the first die , then the number rolled by the second . To make another 
roll, key in a new seed and press D again. 

You can playa game with your friends using the ·'dice . " If your first "roll " is 7 or 11 , you 
win. If it is another number, that number becomes your "point." You then keep "roll ing" 
(keying in seeds and pressing D) until the dice again total your point (you win) or you roll 
a 7 or an II (you lose). To run the program: 

Slide the PRGM-RUN switch PRGM~RUN to RUN . 

Press 

. 2315478 D 

.3335897 D 

. 9987562 D 

.9987563 D 

Now try it again. 

Press 

.21387963 D 

.6658975 D 

Your point is 10. - ----I .. ~I £ • • 
4. 

You missed your point. --. { i: 
Missed it again. __ --;_-; .... 15 . 

4. 

Congratulations! You ---l"~1 t.~: 
win . 

Your point is 4. "I'" 2. 

Whoops! You lose. .. \ ~. .. 

*u 
.U 

*** **:t 
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Subroutine Limits 
A subroutine can call up another subroutine, and that subroutine can call up yet another. 
Subroutine branching is limited only by the number of returns that can be held pending by the 
HP-97 . Three subroutine returns can be held pending at anyone lime in the HP-97. The 
diagram below should make this mOTe clear. 

Main Program 

DB 

/ 
IilIIITl / 

~ 
\ 

Three returns can be pending. 

/ 

I 
I 

/ 

\ 
\ 
\ 
\ 

DITl 

IilIIfII 

IimI 

~ 
I 
/ 
I 

I 
I 

~ 
\ 
\ 

\ 

DfII 
~ 

IilIIrn 

IimI 

/ 

/ 
I 

! 

~\ 
\ 
\ 
\ 
\ 
\ 

Drn 

IimI 

The calculator can return back to the main program from subroutines that are three deep, as 
shown. However, if you attempt to call up subrouti nes that are four deep, the calculator wi ll 
execute only three returns: 

Main Program 

DB 

IilIIITl 
/ 

~ 
/ 

/ 

Only three returns can be pending ... 

DITl 

IilIIfII 
1 

IimI 

~ 
I 
I 
I 
I 
I 
I 

~ , , 

DfII 
~ 

IilIIrn 

IimI 

/ 

\ 

I 
/ 

/ 

\ 
\ 
\ 
\ 
\ , 

Drn 

1ilII0 

IimI 

L ... so execution will stop here. 

I 
D0 

/ 
/ 

/ 

~ IimI 
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Natura1ly, the calculator can execute the mm instruction as astop any number of times . Also, 
if you press D through II, D 0 through D (!), or IllD D through II, IllD D 0 through 
D lil, or mml @J through [!] from the keyboard, all pending mm instructions are forgotten 
by the calculator. 

If you are executing a program one step at a time with the mJ key and encounter a mml 
instruction , the calculator will exec ute the en tire subroutine before continuing to the next 
step. However, only one mm instruction may be executed as the resu lt of a mml instruction 
during single-step execution; so if a program contains a subroutine within a subroutine, 
execution wi ll not return 10 the main program during mJ exec ut ion. 

Problems 

I . Look closely at the program for findi ng roots r 1 and rz of a quadratic equation (page 18 1). 
Can you see other instructions that could be replaced by a subroutine? (Hint : Look at 
steps 013 through 0 16 and steps 02 1 through 024.) Modify the program by using another 
subroutine and run it to find the roots of x 2 + x - 6 = 0: of 3xz + z:x - I = o. 

Answers: 2 , -3; 0 .33, - 1. 

How many more steps of program memory did you save? 

2. The area of a sphere can be calculated according to the equation A = 4 rrrz. where r 
4rrr3 • is the radius. The formula for finding the vo lume of a sphere is V = --3- -. ThiS may 

r X A 
also be expressed as V = --3-' 

Creale and load a program to calculate the area A of a sphere given its radius r . Defi ne the 
program wi th mIl EI and mID and include an initiali zation routine to store the value of the 
rad ius. Then create and load a second program to calculate the vo lume V of a sphere, using 

the equation V = r ; A . Define this second program with mIl m and mm, and in­

clude the instruction mmJ IT) to use a portion of program A as a subroutine calculat ing area. 

Run the two programs to find the area and volume of the planet earth, a sphere wi th a 
radius of about 3963 miles . Of the earth 's moon, a sphere with a radius of about 1080 
miles. 

Answers: Earth area ~ 197359487.5 square miles 
Earth volume = 2.6071188 x 1011 cubic miles 
Moon area ~ 146574 14.69 square miles 
Moon volume = 5276669290 cubic miles. 
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3. Create, load, and run a program that wi ll print all permutations of three integers that 
you have stored in registers R I • R2 , and R3 • For example, all permutations of the integers 

I , 2. and 3 might be printed as: 

123 
132 
213 
23 1 
312 
32 1 

The followin g subroutine will cause the digits you recall from RI , R2 , and R3 to be printed 
as a permutation in the order you have recalled them . Use this subroutine and the flowchart 
on the following page to help you create and load the program . 

e27 tL£:L! 21 81 
0ZE; 81 
e-:'o '-- 0 ~[4 

t!3C e ee 
"3J >' -r 

- ,;,~ Thi s subroutine prints 

f,32 ;~:y -4: numbers recalled into 
£17 ..... . ' J 01 the Z-, Yo, and x-
r.34 e oe registers of the stack as 
f,35 l( -35 nnn . 
r.36 R1' 15-31 
un + -~5 

53S + -.55 
eZ9 PRTX -14 
54[' rn: 24 

The program should recall the contents of storage registers R I , R2 , and R3 into the Z- , Y-, 
and X-registers of the stack and then use the "print nnn" subroutine to print them in the 
order that they are recalled. 
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When you have created and loaded the program , store the digits 5, 7 , and 9 into storage 
registers Rio R~h and Ra, respectively. Then run the program to show all the permutations of 
these three numbers. 

Answer: 579 
795 
957 
597 
759 
975 
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Controlling the I-Register 

The I. register is one of the most powerful programming tools available to you on your 
HP·97. In a preceding section. Storing and Recalling Numbers. you learned about the use of 
the I· register as a simple storage register. similar to registers Ro through Rs. RA through RE • 

and Rso through Rs~. And of course. you can always use the I· register thi s way, as another 
storage register , whe ther you are using it as an instruction in a program or operating manually 
from the keyboard. 

But the I-register is much more powerful than a mere storage register. Us ing the instructions 
D, lID. and CEill in conjunction wi th other instructions. you can specify the storage register 
addresses of lim and mD, the label addresses of am and rmm. or the number of digits 
displayed by a ~ instruc tion. By storing a negative number in the I-register , you can even 
transfer execution to any step number of program memory. The (!gJ and @gl instructions 
allow you to increment (add one to) or decrement (subtract one from) the current value in I 
(or, using lID . to inc rement or decrement allY storage register). This is a feature that yo u wi ll 
find extremely useful in controlling loops. 

Storing a Number in I 
To store a number in the I· registe r, you can use the lim D operation. For example. to store 
the number 7 in the I-register: 

Ensure that the PRGM-RUN switch PRGM~RUN is set to RUN . 

Press Display 

71lm1 0 17.00 

To recall a number from the I-register into the displayed X- register, yo u do not have to use 
the mD operation-you merely press D. 

Press 

13!3 
o 

Display 

0.00 

7.00 The num ber stored in 
I is recalled. 

1Q1 
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Exchanging x and I 
In a manner sim ilar to the lID and ~ operations, the D ~ operation exchanges the 
contents of the displayed X·register with those of the I·regi ster. For example, key the number 
2 into the di splayed X-register and exchange the conlents of the X.reg ister with those of the 
I.register now: 

Press 

2 

D @D 

Display 

2. 

7.00 Contents of X-register 
and I-register 
exchanged. 

When you pressed ~, the COnlenlS of the stack and the I- register were changed .. 

... from this ... . .. to this. 

T 0.00 T 0.00 
Z 0.00 Z 0.00 

Y 7.00 Y 7.00 

X 2.00 Disp lay X 7.00 Disp lay 

,,~ 
1 7.00 1 2.00 

To restore the X-register and I- register contents to the ir original positions: 

Press Display 

D @D 1 2.00 

Incrementing and Decrementing the I-Register 
You have seen how a number can be stored in the I-regi ster and then changed, either by storing 
another number there , or by using the D CillI operation. You wi ll find both of these methods 
useful , whether you are utilizing them as instructions in a program or using them manually 

from the keyboard. 

Another way of altering the contents of the I-regi ster , and one that is most useful during a 
program, is by means of the a [jgJ D (increment, skip i/zero) and D (Qg) D (decrement, 
skip iJzero) instructions. These instructions ei ther add the number I to (increment) or subtract 
the number I from (dec rement) the I-register each time they are executed. In a running 
program, if the number in the I-register has become zero , program execution skips the next 
step after the [jgJ D or (Qg) D instruction and continues execution Oust like a false con­
ditional instruction). 
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The a [}g] and a @@ instructions always increment or decrement first ; ,hell the test for 
zero is made. For test purposes, numbers between but not including -I and + 1 are the same 
as zero . 

Example: Here is a program that illustrates how a [}g] D works . It contains a loop that 
pauses to di splay the current value in the I-register, then uses the D (Ig) D instruction to 
increment that value. The program wi ll continue to run, cont inually adding one to and dis­
playing the con~ents of the I-registe r, unti l you press ma (or any key) from the keyboard . 

To key in the program: 

Slide the PRGM -RUN switch PAGM~AUNto PROM. 

Press Display 

D~ 
ImD 
D Reca ll s I-register 

contents. 

D I PAUSE I 003 16 51 I Pauses to display 
contents. 

D[!ffiD 004 16 26 46 I Adds I to I-reg ister. 

milD 005 22 11 I If contents of I-register 
are not zero. execution 
transfers back to 
ImD 

006 01 1 If conten ts of I-register 
are zero , I is placed in 
I-register. 

milD 007 35 46 1 

milD 008 22 11 1 
IiIilI 009 24 1 

Now run the program beginning with a value of 0 in the I-register . Stop the program after 
fi ve iterations or so by pressing mao 
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Slide the PRGM-RUN switch PRGM~RUN to RUN . 

Press 

ammO 

Display 

0.00 

0.00 

1.00 
2.00 

3.00 

4.00 
5.00 

Zero stored in 
I-register. 

Although the [Jg] D and [Qg] D instructions increment and decrement the I-register by I, 
the value of the I-register need not be a whole number. For example: 

Press 

5.281!m 

mmo 
D 

Display 

-5.28 

-5.28 
-5.28 
-4.28 
-3.28 
-2.28 

I -1.28 
I 1.00 

In practice , you will find that you will usually use [JgJ D and [Qg] D with numbers that 
are integers, since these instructions are most useful as counters- that is, to control the number 
of iterations of a loop-and to select storage registers, subroutines, or display settings. 
(More about using the I-register as a selection register later .) 

The [Qg) (decrement, skip if zero) instruction operates in the same manner as the increment 
instruction , except that it subtracts, rather than adds, one each time it is used. When a running 
program executes an D [Qg] D instruction , for example, it subtracts 1 from the contents of 
the I-register, then tests to see if the I-register is O. (A number between + 1 and -1 tests 
as zero.) If the number in the I-register is greater than zero, execution continues with the next 
step of program memory. If the number in the I-register is zero, the calculator skips one step 
of program memory before resuming execution. 



Example: The island of Manhattan was sold in the 
year 1624 for $24.00. The program below shows how 
the amount would have grown each year if the original 
amount had been placed in a bank account drawing 
5% interest compounded annually. The number of 
years for which you want to see the amount is stored 
in the I-register. then the ~ a instruction is used 10 
keep track of the number of iterations through the 
loop. 
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Were you 10 prepare a magneti c card to store this program , it might look like thi s: 

"~1 Mal\h;titall Y"lul/. 
I!l ~.·.N ... Vd~t 

To key in the program: 

Slide the PRGM-RUN switch PRGMum.RUN to PRGM . 

Press 

a jClPflGMI 

1mB 
maa 
I 

6 
2 
4 

ma 
2 
4 

ma2 
mm 

Display 

Initialization routine. 
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Press Display 

DD 1 012 21 12 

GID 2 1 013 36 02 

5 1 014 05 

59 1 015 55 
Counling loop. 

lim a 2 1 016 35-55 02 
controlled by 

I 1 017 01 
I-register and 

lim a I 1 018 35-55 01 Iilll D 

D IDszlD 1 019 16 25 46 

DD 1 020 22 12 

D PRINT: I SPACE I 1 021 16-11 .... When value in I 

GID I I 022 36 01 becomes zero , execu-
~ O 1 023 -63 00 tion ski ps to here , 

mEl 1 024 -14 and year and amount 

GID 2 1 025 36 02 are printed . 

~ 2 1 026 -63 02 

mEl 1 027 -14 

IlIIlI 1 028 24 

To run the program, key in the number of years for which yo u want to see the amount. Press 
EI to store the number of years in the I-register and otherwise initiali ze the program . Then 

press 1m to run the program. 

For example, to Tun the program to find the amount of the account afte r 5 years; after 15 years: 

Slide the PRGM-RUN switch PRGM~RUN to RUN. 

Press Display 

5 D 124.00 I Progra m init iali zed . 

D 1 30.63 I. After fi ve years, in 
1629, the account If.29 . :~r.t 
would have been 
worth $30 .63. 30. 63 :(.t* 

15 D 124.00 I Program ini tiali zed . 1£39. tU 

D 149.89 ! After 15 years, in 49. 89 tH 

1639. the account 
would have been 
worth $49.89 . 
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How it works: When you key in the number of years and initialize the program by pressing 
a . the number of years is slOred in the I.register by the Elm D instruction. The year (1624) 
is slOred in primary storage register Rio and the amount ($24 .00) is stored in primary storage 
register R2. 

When you then press m, calculation begins . Each time through the loop. 5% of the amount is 
computed and added to the amount in R:h and one (I ) year is added to the year in R I . The 
~ D instruction subtracts one from the I-register; if the value in I is not then zero, execution 
is transferred back to lID m and the loop is executed again. 

The loop continues to be executed until the value in the I. register becomes zero. Then execu· 
tion skips to the a PRINT: I SPACE 1 instruction in program memory step 021. Execution con· 
tinues sequentially downward from step 021, recalling the current year from R, and formatting 
and printing it , then recalling the current amount from R2 and formatting and printing that 
underneath the year . 

To see what the amount in the account would be in 1976, you can key in the number of years 
from 1624 to 1976 (the number is 352) and initiali ze and run the program . (This will take 
4- 5 minutes to run , plenty of time to go get a cup of coffee.) 

Problems 

I . When you press a , the program below SlOres in primary storage register Rg a number 
that yo u have keyed in , then decrements the value in Rg using slOrage register arithmetic . 
Each time through the loop, the program pauses to show the current value in Rg. When the 
value in Rli reaches zero, the program SlOpS. Write, load , and run a program that uses the 
J· register and a ~ D instead of Rg and D Ix:;ro? IlO give the same result s . 

801 • LELA 21 1l 
ee.? 5T09 - < 

J~ BS 
ee? .. LE:ll Zl BJ 
@Ij'; poc 

~. If. :1 
Me f' , . 
er, ST-; 35-45 ~9 
607 RCL.:? 36 69 
00[' X;ie? !5-42 
eeg ~-;[ll 22 OJ 
£110 "TJ.I r , " c ~ 

Bl: F.:/t-: 51 
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2. Write and load a program using (ig] D to illustrate how an initial deposit of $ J(XX) 
would grow year- by-year at a yearly compound interest rale of 5.5%. The program should 
print the current year and subsequent years, together with the value of the account for each 
year. The program should contain an infinite loop that you can stop by pressing 1m from 
the keyboard whenever you wish. Run the program to print the year and amount for at 

least 5 years. 

3. Write. load . and run a program that will count from zero up to a limit using the (ig] a 
instruction , and then count back down to zero using the ~ a instruction . The program 
can contain two loops, and it can contain a conditional instruction besides the []g] D and 
~ D instructions. Use the flowchan on the opposite page to help you. 
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Section 12 

Using the I-Register for Indirect Control 

You have seen how the value in the I-register can be altered using the ma. I x~I I . I ISZ I D and 
IQg) D operations. But the value contained in the I-register can also be used to control other 
operations. The aD (indirect) function combined with certain other functions allows you to 
control those functions using the current number in the I-register . on uses the number stored 
in the I-register as an address. 

The indirect operations that can be controlled by the I-register are: 

~ aD, when the number in the I-register is 0 through 9. changes display formatting so that 
the number in the d isplay contains the number of decimal places specified by the current 
number in the I-register. 

ma DD, when the number in the I-register is 0 through 25 . stores the value that is in the 
di splay in the primary or secondary storage register addressed by the current number in the 
I-register . 

mil DD . when the number in the I-register is 0 through 25 . recalls the contents of the· primary 
or secondary storage register addressed by the current number in the I-register. 

mm a lID. mm iii lID. mm DIID. and mm iii lID. when the number in the I-register is 0 
through 25, perform storage register arithmetic upon the contents of the primary or secondary 
storage register addressed by the current number in the I-register . 

Ijg} DD , when the number in the I-register is 0 through 25. increments (adds I to) the contents 
of the primary or secondary storage register addressed by the current number in the I-register. 
In a runn ing program, one step is skipped if the contents of the addressed register are then 
zero. 

[Qg) aD. when the number in the I-register is 0 through 25. decrements (subtracts 1 from) the 
contents of the primary or secondary storage register addressed by the current number in the 
I-register. In a running program , one step is skipped i~ the contents o f the addressed registel 
are then zero . 

em aD. when the number in the I-register is 0 or a positive I through 19, transfers execution 
of a running program sequentially downward through program memory to the next label 
specified by the current number in the I-register. 

am mi. when the number in the I-register is a negative number between - I and -999, 
transfers execution of a running program back in program memory the number of steps 
specified by the current negative number in the I-register. 

rmm mi. when the number in the I-register is 0 through 19. transfers execution of a running 
program to the subroutine specified by the current number in the I-register. Like a normal 
subrout ine, when a lim is then encountered , execution transfers forward and continues with 
the step following the lil'mI aD instruction. 

201 
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cmm lID. when the number in the I-register is a negative number between -I and -999, trans­
fers execution of a running program back in program memory the number of steps specified by 
the current negative number in the I-register. Operation is then like a normal subroutine. 

If the number in the I-register is outside the specified limits when the calculator attempts to 
execute one of these operations, the display will show I freer I. When using the an 
function , the calculator uses for an address only the integer .portion of the number currently 
stored in the I-register. Thus, 25 .99998785 stored in the I- register retains its full value there, 
but when used as address lID, it is read as 25 by the calculator. 

In all cases using the lID (indirect) function , the HP-97 looks at only the integer 
portion of the current number stored in the I-register. 

You can already see that using the I-register and the lID function in conjunction with these 
other functions gives you a tremendous amount of computing power and exceptional pro­
gramming control. Now let's have a closer look at these operations. 

Indirect Display Control 
You can use the current number in the I-register in conjunction with the ~ key to control 
the number of decimal places to which a number is displayed and printed . When ~ lID is 
performed, the display is seen rounded to the number of decimal places specified by the 
current value contained in the I-register. (The display is seen rounded, but of course, the 
calculator maintains its full accuracy, 10 digits multiplied by 10 raised to a twa-digit exponent, 
internally.) The number in the I-register can be any value, positive or negative , from 0 through 
9. The ~ lID operation is most useful as part of a program, but it can also be executed 
manually from the keyboard. For example: 

Slide the PRGM·RUN switch PRGM .-JIJl RUN to RUN. 

Press 

5tmJO 
1m 

IP2lI!1) 

Display 

500 

000 

000000 

9 00 

9000000000 

Normal FIX 2 
display . 
FIX 5 di splay 
specified because of 
the number 5 that is 
stored in the I- register. 

FIX 9 display selected 
by the number in the 
I-register. 



Using the I-Register for Indirect Control 203 

Thus, by controlling the number in the I-register, you can control many different display 
options with ve ry few instructions in a program. 

Example: The fo llowing program prints an example of each display format that is available 
on your HP-97 . It utili zes a subroutine loop containing the ~ D and ~ UD instructions 
to automatically change the number of decimal places printed. 

To key in the program : 

Slide the PRGM-RUN switch PRGM~RUN to PRGM. 

Press Display 

alOl-1 000 

IDIB 001 21 11 I) Initiali zes program. 
Ell 002 -51 I 

m 003 -12 I) Illustrates sc ientific 

BED 004 23 12 1 notation. 

Im!I 005 -13 1) Illustrates engineering 

BED 006 23 12 1 notation. 

mil 007 -11 I Specifies fixed point 
notation. 

IDID 008 21 12 I 

9 009 09 1) In iti alizes I-registe r 

llmJa 010 35 46 1 to 9. 

IDI 0 I 011 21 00 I 
aa I 012 36 46 I 
~ 1IIl I 013 -63 45 I Sets displayed decimal Decre-

places to current value menting Subrou-

in I-register. loop. tine B 

mEl 014 -14J 
a~a 015 16 25 46 I 
mID 0 016 22 00 I 
aa 017 36 46 I 
~ 1IIl 018 -63 45 1 
mEl 019 -14 I 
IJilI 020 24 1 
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To run the program and see the types of disp lay formatting avai lable on your HP-97: 

Slide the PRGM-RUN switch PRGM ..r:J]RUN to RUN . 

Press Display 

I o. 
9.090BIl f.le0B+ee 

8.9M IIIICe9+ef 
7 .f.lBBB898+fl~ 
6 .998B9~+Be 
5.9B898+BS 

4.8898+08 
::.898+BII 
2.98+0< 

1. 8+e. 
8 •. +09 

9. 88e88(je08+e~ 
8. 80088888+08 

7. 9998998+0<: 
£.888889+88 
~.88998+ee 
4.8899+1)6 
3. 888+0B 
2. 98+8fJ 

1. 8+CII 
B. +eLl 

9. 8999898eO 
8.88888896 
7.8998860 
6.888896 
5.99806 
4.8880 
3.906 
2. 86 

1. 6 
O. 

:f.*_ 
*j;~ 

.:#.1:;: 

*** 
~ ,tI 

)1:»:1· 
t:u 
*n: 
t*~ 

*u 
*:1: ... 
u, 
**1:. 
;'He 
1:,:. 
Ut 

:1:** 
t · .. 
,He 
u* 
U'· 

u* 
tn 
*u 
tHe 
u; 
H~ 

u * 
U t 
U t: 

If a number containing a fraction is stored in the I-register, @§EI aD reads only the integer 
portion of the number. Thus, the I-reg ister can contain a number as large as 9 .999999999, and 
the @§EI aDoperation will sti ll execute. For example: 
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Press 

9.999999999 

milD 

Display 

9.999999999 
fO. 

f. 

Display is rounded, 
but number maintains 
its original value in-
side the calculator. 
Since the HP-97 is in 
FIX mode, executing 
the loop yields the 
illustration of fixed 
point notation. (Notice 
that rounding occurs. 
Thus, 8.999999999 
is rounded to 
9.00000000 when 
printed in FIX 8, etc.) 

9.999999999 Ht 
9.88888806 **Ic 

8.8888866 tH 
7.8888£16 *** 6. 888ee u. 

S.881'IC •. ** 
4.880 *** J.BC **J#: 

2.f u. 
1. u* 

The HP-97 displays I Erro, I if the number in the I-register is greater than 9.999999999 
when a ~ lID instruction is executed. For example : 

Press Display 

10 mil D F-fO~.==== 
tlmI 0 '-"E"'rr"'o"-' ___ _ 

As with all error conditions, pressing any key clears the error and returns to the display the 
last value present there before the error. 

Press Display 

I fO. 

By using ~ rID, you have tremendous versatility in the types of output format s your HP-97 
produces. With ~ lID instructions, for example , the width of a printed number (that is, the 
number of characters printed) can be made dependent on data. This means that simple bar 
graphs can be created with the printer. 

Indirect Store and Recall 
You can use the number in the I-register to address the 26 storage registers that are in your 
HP-97. When you press mID lID, the value that is in the display is stored in the storage 
register addressed by the number in the I-register. mD aD addresses the storage registers in a 
like manner, as do the storage register arithmetic operations mID a lID, lIma UD, lIma lID, 
and am II lID. (If you have forgotten the normal operation of the storage registers , or of 
storage register arithmetic, go back and review section 4, Storing and Recalling Numbers , in 
this handbook.) 
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When using ma aD , mD aD . or any of the storage register arithmetic operations utilizing 
the aD function. the I-register can contain positive or negative numbers from 0 through 25 . The 
numbers 0 through 9 address primary storage registers Ro through Rg , while numbers from JO 
through 19 will address secondary storage registers Rso through Rsg. (You do not have to use 
the lbID function with 1m .) Numbers 20 through 24 addre ss storage registers RA through RE • 

and with the number 25 in the I-register . aD addresses the I-register itself! 

The diagram below shou ld illustrate these addresses more clearly. 

Primary Registers 

R, 

R0i==~ 
RC F=~ 
R,:==~ 
R. '--___ --' 

(i) Address 
25 

24 

23 
22 
21 

20 

Secondary Registers 

(i) Address 

R" 19 

R" 18 

R" 17 

R" 16 

R" 15 

R" 14 

RS3 1 13 

RS2 1 12 
Rs, I 11 

Rso I 10 

Ii) Address 

R, 9 
R, 8 
R, 7 

R, I 6 

Rs ! 5 

R. I 4 

R, I 3 

R2 I 2 
R, I 1 
R, I 0 
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By using the calcu lator manually, you can easi ly see how mm aD and mD aD are used in 
conjunct ion wi th the I-register to address the different storage registers: 

Ensure that the PRGM-RUN switch PRGM IEJ] RUN is set to RUN . 

Press Display 

B!3 ~2 10.00 

D ICLf,w l 10.00 

} 
Clears all storage 

D~ 10.00 registers, including 

D lcLREG I 10.00 the I-register, to zero. 

5 L'ml D 15.00 Stores the number 5 
in the I-register . 

I. 23 L'ml l1li 1.23 Stores the number 
1.23 in the storage 
register addressed by 
the number in I- that 
is, storage register R5 . 

24 L'ml D 124.00 The number 24 is 
stored in the I-register . 

85083 L'ml l1li I 85083.00 This number stored in 
the storage register 
(Rd addressed by 'he 
current number (24) 
in I. 

12 L'ml D 12.00 Stores the number J 2 
in the I-register. 

77 1m 43 In. 43 I 
L'mlllll 7.700000000 44 1 Stores the number 7.7 

x 1044 in the storage 
register addressed by 
the number in I- that 
is , in secondary stor-
age register RS2 ' 

Notice that the number was stored directly in secondary storage register RS2 ' You do not have 
to use the ~ function to access the secondary storage registers when using the aD function. 

To recall numbers that are stored in any register, you can use the mD (recall) key followed 
by the number or letter key of the register address. (For secondary storage registers, use the 
(EID function to exchange contents of the primary and secondary registers before using the 
mD function.) However, when the address current ly stored in the I-register is correc t, you can 
reca ll the contents of a storage register by simply press ing em (or mD aD). For example : 
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Press Display 

1.23 

IDl 7.700000000 44 

Contents of storage 
register Rs recalled 
to displayed 
X-register. 
Since the I-register 
still contains the num­
ber 12, this operation 
recall s the contents of 
the storage register 
(secondary register 
Rs:) addressed by the 
number 12 . 

By changing the number in the I-register, you change the address specified by mm DD or 
alDl. For example: 

Press 

24 mil 0 
alDl 

5 milD 
alDl 

Display 

24.00 
85083.00 

5.00 
1.23 

Contents of storage 
register RE recalled 
to displayed 
X-register. 

Contents of storage 
register Rs recalled 
to displayed 
X-register . 

Storage register arithmetic is performed upon the contents of the register addressed by I by 
using mil a 1Dl. mil a 1Dl. mil 13 1Dl. and mil a 1Dl. Again . you can access any storage 
register , primary or secondary-you never have to use the IE!) function when using the 
I-register for addressing. For example: 

Press Display 

I mil a IDl 1.00 1 added to number 
in storage reg ister 
(R,) currently ad-
dressed by the 1-
register . 

alDl 2.23 

2 mil 13 IDl 2.00 

alDl 4.46 

ID3 0.00 

a 5 4.46 
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Naturally. the most effective use of the I-register as an address for em and Ii!D is in a 
program . 

Example: The following program uses a loop to place the number representing its address in 
storage registers Ro through Rg • Rso through RS9 , and RA through RE . During each iteration 
through the loop. program execution pauses to show the current value of I. When I reaches 
zero, execution finally is transferred out of the loop by the a @g) a instruction and the 
program stops. 

To key in the program: 

Slide Ihe PROM·RUN swilch PRGM_RUN 10 PROM . 

Press 

a~ 
DB 
a ICLF'EGI 
alilll 
a ICLREGI 
2 
5 

lima 

D I 

a 
limllD 
a I PAUSE I 

a@g) a 

Iil!l I 

a PRINT: [§ID 

alilll 
a PRJ NT: [§ID 

alilll 

Display 

008 

009 
010 

1 011 

1 012 

1 013 

014 

I 015 

I 016 

I 017 

018 

21 OI l } 
3646 1 
3545 1 

16 51 1 

16 25 46 1 

22 01 1 

16-13 1 

16-51 
16-13 I 
16-51 I 

Program initialized . 

Current value in I 
stored in storage regis­
ler addressed by 1lD. 

Pause to display cur­
rent value of I. 

Subtract one from 
value in I-register . 

If I F 0, execule loop 
again . 

Otherwise. print the 
contents of all the 
storage registers . 

Restores contents of 
secondary storage 
registers for possible 
later calculations. 
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When the prog ram is run , it begins by clearing the storage registers and placing 25 in the 
I-register. Then execution begins, reca lling the current value in the I-register and storing that 
number in the corresponding address-for example , when the I-register contains the number 
17, that number is recalled and stored in the storage register (RS7) that is addressed by the 
number 17. Each time through the loop, the number in the I-register is decremented , and the 
result is used both as data and as an address by the mm DD instruction. When the number in 
the I-register reaches zero, execution transfers out of the loop and the contents of all storage 
registers are printed. 

To run the program: 

Slide {he PRGM-RUN switch PRGM ..rnIJ RUN { o RU N. 

Press Display 

D I 0.00 8. ee f 
1. oe 
2.03 2 
3. 0f " 
4. Cf! 4 
5. ft • .' 
6. 0[1 6 
t .oe 
B. ef 0 

" 9. 00 9 
28. 0" {; 

21. eC 8 
22.ee C 
23. 0[: f' 
24 . 06 £ 

B. fI[ 1 

l v. f:C e 
11. Be 
12.oe , 
13. ee J 
14. Be 4 
15. 0C • , . 

16. 0C t: 
17. Be 
J 8. Cl' 

,. 
c· 

19. El f- , 
28.er , 

n 

21 . 0!? r· • 
22. 0C C 
2J. oe D 
24 . oe E 

B. CO : 
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Notice that the contents of the J·register have been decremented to zero. 

You do not have to address secondary storage registers Rso through RSii indirectly by using 
mm lID and mD lID. In some cases, in fact, using the ~ function in conjunction with 
mm aD and mD lID can be a powerful programming tool , since you can use the same instruc­
tions to process two sets of data . 

For example, suppose you had quantities A I, A 2 ,A 3 • A 4 , A " stored in primary storage registers 
R, through Rs, and quantities 8 " 8 2 , 8 3 • 8 4 • and8 s stored in secondary storage registers Rs , 

through Rss. If you wanted to find the average value of ~ + A 2 + ... A n (where ll = 5, 
8 , B2 Bn 

in this case) you could use ma lID and (QgI D in conjunction with the (ill] function as 
shown in the program below. 

To key in the program: 

Slide the PRGM-RUN switch PRGMIlllmIRUN to PRGM . 

Press 

D~ 
1mB 
5 
m!lD 

o 
m!l 0 
1m 8 

Imlill 
D PRINT: I SPACE I 

IlIlm3 
D~ 
Imlill 
IlIlm3 .. 

Display 

004 

008 

009 

1
010 

I 011 
I 012 

I 013 

I 014 

I 015 

00 

16-11 
-14 

16-51 
3645 

-14 

-24 

16-51 

35-55 00 I 

Sets number of itera­
tions through loop. 

An and 8 n brought into 
Y- and X· registers 
and printed. 

Original contents of 
secondary storage 
reg isters restored to 
those registers. 

Total stored and up­
dated in register Ro . 
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Press Display 

D[QgJD I 016 16 25 46 I 
em 8 1017 2208 If. after decrementing, 

I has not reached zero, 
execute the loop again. 

eO I 018 36 00 

5 1019 05 .. 1020 -24 

~9 1021 -63 09 Otherwise, compute , 

D PRINT: I SPACE I format, and print the 

mmiI3 average and stop. 

~2 

IiIilI 

Now run the program for the following values of A and B. 

A 244.8 

B 179 

First initialize the program by plac ing the values for B in secondary storage registers R S I 

through Rs.5 and the va lues forA in corresponding primary reg isters Rl through R,5' To initiali ze 
and run the routine: 

Slide the PROM-RUN switch PRGM~RUN to RUN. 

Press Display 

21 m:J I 21.00 

47 m:J 2 47.00 

68 m:J 3 68.00 

102.88 m:J 4 102.88 

179 m:J 5 179.00 

D[§] 179.00 

73 m:J I 73.00 

81 m:J 2 81.00 

97.6 m:J 3 197.60 

11 5.9 m:J 4 1115.90 

244.8 m:J 5 1244.80 



USing the I-Register for Indirect Control 213 

Now press m to run the program and print the data and the average . 

Press Display 

B I 1.83 

244.8fl *H 
179. 0e H~ 

115. 5'fI tH 
102. 88 :n·;t. 

97 . 6@ . ' :f t. 

68.0e :f!.t.t 

81. C9 ... ~:;.. 
47.00 ~ .... .... 

7:::. 98 *·u 
21 . e:;: 1:** 

L 825898365 U'::t 

Although for this illustration we stored the data manually before beginning, it would be a 
simple matter 10 create an initialization routine that, when loaded into the calculator, would 
permit you to key in data during a I PAUSE I instruction. The routine could use the mm aD func­
tion 10 store the original data in the proper registers as you keyed it in . 

Indirect Incrementing and Decrementing 
of Storage Registers 

In section II, you learned how to increment or decrement the I-register by using the 
instructions (]g) 0 and @g] O. By using the number in the I-register as an address, the 
instructions a (]g) aD and a @g] aD increment or decrement the contents of the storage 
register addressed by the number in I. 

The indirect addressing of the storage registers forog) lID and (ill] lID is the same as that for 
am lID. _ 1m. and storage register arithmetic using lID. When using og) lID and (ill] lID. 
the calculator looks at on ly the integer portion of the absolute value of the number stored in 
the I-register. An attempted Oill lID or (ill] lID operation when the number in I is 26 or greater 
results in an error condition. 
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I]gJ lID and (ffi) lID function very similarly to I]gJ D and f§g} D. When an I]gJ lID or 
[Qg) DD instruct ion is performed in a ru nn ing program, the calculator first increments (adds I 
to) or decrements (subtrac ts 1 from) the contents of the storage register addressed by the 
number in the I·register. If the conte nts of the storage register addressed by the num ber in I are 
then zero (actually, if they are between - I and + 1), the calculator skips one step. If the 
con ten ts of the storage register addressed are not then zero, execut ion continues with the nex t 
step of program memory after the I]gJ aD or ([g) aD instructio n. 

Indirect Control of Branches and Subroutines 

Like display control us ing ~ DD and addressi ng of storage reg isters usi ng m:l lID and 
IiIiI aD, you can address routi nes, subroutines, even ent ire progra ms wi th the I·register . 

To address a routine using the I. register, use the instruction mm OD. W hen a runn ing program 
encounte rs a mm aD instruction, execution is tra nsferred sequent ia lly downward to the I!D 
that is addressed by the num ber in the I- registe r. Thus, wi th the number 7 stored in I, when the 
instruction mm lID is encountered , execution is transfe rred downward in program memory to 
the next I!D 7 instruction before resuming. 

l 
--r­

I 
I 
I 
I 
I 
~ 

T 

0 
mila 
cml!ll 

90 

Naturally, you can also press aIm DD from the keyboard to begin execut ion from the specified 

9 

Subrouti nes can a lso be add ressed and utili zed with the I-register. When mmJ aD is executed 
in a running program (or pressed from the keyboard), execution transfers 10 the speci fi ed 
mIl and execu tes the subrouti ne . When a mm is encountered, execution transfe rs back to 
the nex t instruc tion after the mm aD and resumes. For example. wi th the number 7 stored in 
the I-register , ~ 1m causes execut ion of the subroutine de fined by mIl 7 and mm· 
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j I-----------l -- - - - - IiillI 

The simple-to-remember address ing using the I-reg ister is the same for em aD and mmJ aD. 
If the I-register contains zero or a positive number from I through 9 , m:m aD addresses 
a 0 through a 9, When the number in I is a positive 10 through 14.a D through 
a 0 are addressed. while positive 15 through 19 address a D 0 through a 
D I!). Label addressing is illustrated below. 

If the number in J is: 

o 

2 
3 
4 
5 
6 
7 
8 
9 

10 
\I 

12 
13 
14 

'15 
16 
17 
18 
19 

mm aD or cmm aD transfers execution lO: 

a 0 
a I 
a 2 
a 3 
a 4 
a 5 
a 6 
a 7 
a 8 
a 9 

aD 
aD 
aB 
am 
aD 
a D 0 
a D ~ 
a D@) 
a D@) 
a D [!) 
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Remember that the numbers in the I-register must be positive or zero (negative numbers cause 
rapid reverse branching, which we will discuss later), and that the calculator looks at only the 
integer portion of the number in I when using it for an address. 

Example: One method of generating pseudo random numbers in a program is to take a number 
(called a "seed") square it , and then remove the center of the resulting square and square 
that, etc. Thus, a seed of 5182 when squared yields 26853124. A random number generator 
could then extract the four center digits, 853 1, and square that value. Continuing for several 
iterations through a loop would generate several random numbers. 

The following program uses the mm aD instruct ion to permit you to key in a four-digit seed 
in any of three forms: nnnfl , .nnlln , or nn.nn. The seed is squared and the square truncated 
by the main part of the program, and the resulting four-digit random number is displayed in the 
form of the original seed: fI"nfl, .flflnn, or fln.nn. 

A flowchart for the program might look like the one on page 217. 
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Extract new 
seed of 

form .nnnn. 

GTO (i) 

LBL2 
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You can see how actual implementation of the program matches the flowchart. 

nnnn 

~1)1 

~02 

"B:' 
~f'4 
(![!~ 

(!(1f. 

*LBLf:i 
fE.'!;' 

.... T n. ! 
~~ , .... ... 

.nnnn 

Poe? 
CBE' 
ee9 
P,l@ 

Po J 1 
13 1 .-' . ,< 

.LFLS 
EEX 

2 
x , 

rTn. ~ ..,.' .... ... 

nn.nn 

01 3 
1314 

---~.L-,---
p. r 
- ' .. " *LBLV: 
@1£ CTf'lT .. "~' .. 
r,17 v~ !,.' n .. , 

f.. ' c· ... ~. x;.· 
019 EE>;' 
O.?C 2 
021 x 
1:1':'':"' ' ''-'';' It!'": 
e2:: EEX 
~.?.:; A , 
i?Z:: 
82( FRC 
@.?7 GTO, 

~ 

*Lf:LC 

f:28 1-LBL1 1334 *LBL2 11:::7 tLf:L J 
r,29 EEX e25 DSP4 638 En 
B3C 4 eJf. RTN B2'9 2 
B31 )-;. f!4t1 " 
f!32 DSPO (141 DSP2 
aJ:: RTN 642 RTN 

nnnn .nnnn nn,nn 

The use of the m:m lID instruction lets you select the operations that are performed upon the 
number after the main portion of the program. 

By storing I , 2, or 3 in the I-register depending upon the format of the seed, the program 
selects the form of the result after it is generated by the main port ion of the program . Although 
the program shown here stops after each result, it would be a simple matter to create a loop 
that would iterate several times, increasing the apparent randomness of the result each time. 
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Press Display 

1!3 028 21 01 1 

1m 029 - 23 1 
4 1 

Result appears as 

a 1 flnnn . 

~O 1 
mm 1 

1!3 2 1 034 21 02 1 } Result appears as 
~4 1035 -63 04 1 

mm 1036 241 
.nnnn. 

1!3 3 037 21 03 

1m 038 -23 

2 039 02 Result appears as 

a 040 -35 nn.nn . 

~2 041 -63 02 

mm 042 24 

We could also have used a subroutine for the digits for 100 (that is, ID3 2) in steps 002-003, 
008-009,019-020, and 038-039, but we have used this more straightforward program 10 

illustrate the use of the mm lID instruction. 

When you key in a four-digit seed number in one of the three formats shown , an address 
(I, 2, or 3) is placed in the I-register. This address is used by the am lID instruction in step 027 
to transfer program execution (0 the proper routine so that the new random number is seen 
in the same form as the original seed. 

Were you to record this program on a magnetic card, you might wish to mark your card so 
that it looked like thi s: 

.' &u4o r<tlt'dom N\lmbeY"Ci~tDr;~ 
I!I nll'ln ·nnnn nrl·nn 
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Now run the program for seeds of 5182, .5 182 and 51.82. To run the program: 

Slide the PRGM-RUN switch PAGM.mllRUN to RUN . 

Press Display 

5182D 1 8531. Random number 
generated in the 
proper form . 

.5 182 III 1 0.8531 

51.82 m 185.31 

The program generates a random number of the same form as the seed you keyed in. To use 
the random number as a new seed (simulating the operation of an actual random number 
generator. in which a loop would be used to decrease the apparent predictability of each 
succeeding number), continue press ing the appropriate user-definable key: 

Press Display 

1 77.79 
1 51.28 
1 29.63 

Each succeeding 
number appears to be 
more random . 

With a few slight modifications of the program, you could have used a E lID instruction 
instead of a mm lID instruction. 

Rapid Reverse Branching 

Using mm lID and E lID. with a negative number stored in I, you can actually branch to any 
step number of program memory . 

As you know , when a m:m or E instruction is executed , the calculator does not execute 
further instructions until it has searched downward through program memory and located 
the next label addressed by mm or E. When mm lID or rm,m lID is executed in a running 
program , with a or a pos itive 1 through 19 stored in the I-register, the running program 
searches downward through program memory until it locat!s the next lID addressed by the 
number in D . Then execution resumes . 

With a negative number stored in the I-register, however, execution is actually transferred 
backward in program memory when em aD or E aD is executed. The calculator does not 
search for a label, but instead transfers execution backward the number of steps specified by 
the negative number in the I-register. (This is advantageous because the search is often much 
faster than searching for a label. and because you can thus transfer execution even though all 
labels in the calculator have been used for other purposes. ) 
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For example, in the section of program memory shown below, - 12 is stored in the I~reg i ster . 

Then , when step 207 , am [D) , is executed, the running program jumps backward J 2 steps 
through program memory to step 195 (that is, step 207 - 12 = 195), and execution resumes 
again with step 195 of program memory. 

J93 y. 

194 3 
r----.- 19:. ST08 
I 19f. 4 
I 197 5 
I 19£ F,- ' " With - 1 2 stored in I, execut ion I 195' F': S 

transferred backward 12 steps I 26f RTN 
by Iii!!l 1lII . I 281 .... ~&!.C 

I 2B~' LOC 
I 28::: 
I 2f1.:l l I 
I :'65 CHS 
I 2£:£ STOJ 

267 r: ~ii . ....... ---- ,;; , ... · f 

28B TAN-' 
Z6S '.' f . 

When am [D) has been performed in a running program, execut ion then cont inues umil the 
next Iiim or ma instruction is encountered , whereupon the running program stops. Thus, if 
you pressed II with the instruct ions shown above loaded into the calculator, the instructions 
in steps 20 1 through 207 would be executed in order. Then the program would jump backward 
and execute step 195 next , continu ing with 196. 197, etc., until the mm instruction was 
encountered in step 200. The running program would then stop. 

With a negative number stored in the I-register, tmm lID also transfers execution backward 
the number of steps specified by a. However , subsequent instruct ions are then executed as a 
subroutine, so when the next mm instruction is encountered, execution transfers back to the 
instruction following the tmm lID instruction (just like a normal subroutine would be executed). 

The sec tion of program memory on the next page shows how GmJ aD operates. If you press 
II , -12 wi ll be stored in the l ~ register. When tmm aD is then executed a running program jumps 
back 12 steps from step 207 and resumes execution wi th step 195. When the cmJ (return) 
instruction in step 200 is encountered, execut ion returns and continues wi th step 208 . 
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15? Y' 
'iG ' 
~ . " "j 3 

r'" 155 ST[;E: 
I 19t' 4 

j I 19;:- ~ 

I .' 
I 192 F.' I 

" 
With -12 stored in I. I 195 F=S Then the IimI 
execution transferred I 26e R;N instruction causes 
backward 12 steps I 261 ~ I r"l: ,'" 

--1 
a ret urn , and 

i j 
_ D ... ·~ I 

by lim l1li. 262 :"'GG I execution resumes 
':'63 1 I with step 208, 
204 I: I 
285 r'L' C- I 

.... 1' .. ' I 2e£ 5TO] I L_ 2f.7 CSf; i __ .J 

288 iAN- ' t 2139 /," 

Rapid reverse branch ing using em aD and tim CD) is ex tremely useful as part of your 
programs . Rapid reverse branching permits you to transfer execution to any step number 
of program memory. With a negative number stored in the I-regis ter , the resu lting step 
number can always be found by combining the negative number in I with the step number 

of the em aD or mm aD instruction . 

Exec ution can eve n be transferred backward past step 000. To find the resulting step number 
of program memory. find the sum of the negative number in the I-register and the step number 
containing the em aD or mm aD instruct ion, then add 224. Thus, if the I-register contained 
- 12 and a mm aD instruction were encountered in step 007, execution would be transferred 
to step 219 of program memory (7- 12 + 224 ~ 219), 

Example: Named afte r a 13th -century mathematic ian, 
the Fibonacci series is a se ries of numbers that ex­
presses many re lationships found in mathematics, 
architecture, and nature . (For example , in many 
plants, the proliferation of branches follows a series 
of Fibonacci num bers .) The series is of the fonn 0 , I , 
1, 2, 3,5,8 , 13 .... where each e lement is the sum of 
the two preceding elements. 
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The program below contains an infinite loop that generates and prints the Fibonacci series. 
Although you normally would probably not set up a single routine that began in step 211 
and continued through step 008, the routine below illustrates how the ram rm instruction 
coupled with a negative number in the I·register can transfer program execution back in 
program memory, even past step 000. 

~'1 f £ • • .L BL~ 21 J 1 
212 1 61 
213 e 6t:1 

214 CHS -22 
ZlS STO: 35 46 
21 6 e eli 
21? SToe 35 2£i 
Z18 0 1 
:::19 STC l 35 Ed 
;::28 PRTX -14 

r" 221 Rete 36 ti'0 
I .... . - .. "1 F.,r F ; ,.- 31 I l..!.~ . \,0 ... ~ _0 

I 223 + -55 
I 224 PRTX -i4 

Execution transferred tl~! sroe 35 B9 

-10 S1eps. 
I eoz RCLB 36 Be Infinite loop. 
I 883 RCLl 36 Bl 
I 

~5~ -55 I • 
I foes PRTg -14 
I Bet: ST01 35 eu 
I. ee7 r;rOi 22 45 

8118 F;TN 24 

When the program is run, steps 212 through 2 15 store -10 in the I. register . Thereafter, 
execut ion of the em rm instruction in step 007 causes the running program to jump back 10 
steps and resume execution with step 221 (that is, 007 - 10 + 224 = 221). Thus, an infinite 
loop is set up that generates and prints the Fibonacci series until you stop the program by 
pressing liD (or any key) from the keyboard . 

To load the complete program, you must first load the instructions in steps 001 through 008, 
then go to step 210 and load the instructions into steps 2 11 through 224 . To load the program 
into the calculator: 
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Slide the PRGM·RUN switch PRGM~RUN to PRGM . 

Press Display 

D B P!lGMI 
mil 0 
1m0 
Im l 
a 
rmD 1005 -14 

mil l 1006 35 01 

Gmlllll 1007 22 45 

mm 1008 24 

Now go (0 step 210 and continue loading instructions, beginning with the I!D D contained 
in step 2 11 : 

Press Display 

Gml .210 210 51 

DD 211 21 II 
I 212 01 
0 213 00 

mJ 214 -22 

milD 215 35 46 

0 216 00 

mil 0 217 35 00 

I 218 01 

mill 219 35 01 

rmD 220 -14 

1m0 221 36 00 

Iml 222 36 01 

a 1223 -55 

rmD 1224 -14 

Now switch to RUN mode and run the program. Press mil (or any key) to stop the program 
after you have seen how quickly the Fibonacci series increases. 
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To run the program: 

Slide the PRGM-RUN switch PRGM"RUN to RUN. 

Press Display 

1. ea "'tt 
L P~ .t :t. ~ 

.2. flE; :4i :#' 
3. ,,[: t·t·i 
~. E:i! .t.·j 

8. €!.!, :i'!it 

13. 9f1 :4.1 i 

B 21. ea 'U 
1m 1 610.00 34.9ij ~: *}#: 

55.P~ ....... 1 
35.£1,) " :4 • .t 

144. f~ :4'", 
233.eB i .... , . 
-,.,-:- . f.6 }# , :, , " , 
£Je. ee iU 

Each e lement in the Fibonacci series is the sum of the previous two elements in the seri es. 

Rapid reverse branching can be specified with numbers from - I through -999 in the I-register. 
If the number in I is greater than 224 , the search continues backward through program 
memory the number of steps specified . If you attempt to execute aIm [D] or ~ [D] when 
magnitude of the integer portion of the negat ive number in I is greater than 999, the calculator 
displays 1 Error I. 

Problems 
I . a. Create and load a program usingog) D and m:m [D] that permits you to key in a se ries 

of values during successive pauses. The va lues should be stored in storage reg isters 
Ro through Rg. Rso through RS!b and RA through RI:: in the order you key them in . Use the 
flowchart on the opposite page to help you. 

b. Now create and load a program immed iately after the first one that will recall and 
print the contents of each storage reg ister in reve rse order (that is. print RJ:: first. then RD, 

etc.). The program should SlOp runn ing after it has printed the contents o f Ro. 

Run the program you loaded for problem I a. keying in a se ri es of 25 different values . 
Then run the program you loaded for 1 b . All 25 values should be printed . but the last 
one you keyed in should be the first printed . etc. 

2. Modify the Random Number Generator program on pages 2 19-220 to use cmm ml instead 
of aIm [D] for control. Run the program with the same seed numbers to ensure that it 
still runs correc tl y. 



Using the I-Register for Indirect Control 227 

storage register 
addressed by (i). 



228 Using the I-Register for Indirect Control 

3. One curious fact about the Fibonacci series is that 
the quotients of successive terms converge to a 
common value. This value was known to the 
ancient Greeks as the "golden ratio" because it 
expressed the ideal ratio of width to length that 
gave the most aesthetically appealing building or 
room. 

Create, load and run a program that will yie ld this 
ideal ratio . You should be ab le to calculate and 
prim each successive ratio (for example , 2/3, 3/5, 
5/8, 8/13. etc .) until the series converges to the 
value of the golden ratio . Create a loop by using 
the rapid reverse branching power of the m:m aD instruction with a negat ive number in 
the I-register. Use the flowchart on the opposite page to help you. 

When you are satisfied that the golden ratio has been calculated. you can press ma from 
the keyboard to stop the infinite loop. (The va lue of the golden ratio should be 
0.618033989.) 
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Divide R, by Ro. 

Print result. 

Divide Ro by R, . 

Print result. 



l1B<: rF E 
@I.@ ,... 1 
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Flags 

Besides the conditionals (l x:Y?I. [x>O?]. etc.) and the tests for zero (og) rm. [Qg) mi. og) 
D, @@O). you can a lso use flags for tests in your programs. A flag actually is a memory 
device that can be either SET (true) or CLEAR (false). A running program can then test 
the flag later in the program and make a decision, depend ing upo n whether the flag was 
set or clear. 

There are four flags, FO. FI , F2. and F3. available fo r use in your HP-97. To set a flag true . 
use the instruction (gf) (set flag) followed by the digit key (@). (Ij, 0, @]) of the desired 
flag. The instruction fliFl (clear flag) is used 10 clear flags. 

When using flags, decisions are made using the instruction (£1l (is flag true?) followed by the 
digit key ( @], OJ, 0, IIJ ) specifying the nag to be tested. When a nag is tested by an O§J 
instruction, the calculator executes the next step if the flag is set (this is the' 'DO if TRUE" 
ru le again). If the flag is clear , the next step of program memory is skipped before execution 
resumes . 

If YES, continue execution 
with next step. 

j 
Yes, 

Is flag F1 true? 

O§JOJ 

Command-Cleared Flags 

\ No 
\ 
I If NO, skip one step 

before resuming execution. 

There are two types of flags. Flags FO and FI are command-cleared flags-that is. once they 
have been set by an a ~ 0 or a ~ I operation, they remain set until they are commanded 
to change by the a fliFl 0 or a @hE) I operations. Command-cleared flags are generally 
used to remember program status (e.g., are printed outputs desired?) . 

231 
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Test-Cleared Flags 
Flags F2 and F3 are test-cleared flags. They are cleared by a test operation . For example, 
if you had set flag F2 with an a ~ 2 operation and then it was tested later in a program 
with an D (E1} 2 instruction, flag F2 would be cleared by the test-execution would continue 
with the next step of program memory (the " DO if TRUE" rule), but the flag would then 
be cleared and would remain cleared until it was set again . The test-cleared flags are used 
to save the D leLF] operation after a test. (However, test-cleared fl ags can be cleared by the 
D @IT! operation, if desired.) 

Besides being a test-cleared flag , fl ag F3 alone is set by digit entry- that is , as soon as 
you key in a number from the keyboard, flag F3 is set. It is also set when the magnetic card 
reader is used to load data into the storage registers from a card. 

Even though you do not test or use flag F3 in a program , it is nevertheless set by digit 
entry from the keyboard or data loading from the magnetic card reader. 

All flags are cleared when the HP-97 is first .tumed ON or when D ~ is pressed in 
PROM mode. 

Now look at the way these flags can be used in programs. 

Example: The following program cOOlains an infinite loop that illustrates the operation of a 
flag. (In this case, the flag used is command-cleared flag FO.) The program alternately displays 
all l ' s and all O' s by changing the status of the flag, and thus, the result of the test in 
step 007 , each time through the loop. A flowchart for the simple program might look like 
the one on the opposite page. 

The program assumes that you have the number 0 in storage register Ro and the number 
1. 111111111 has been stored in storage register R I . 

Slide the PROM-RUN switch PRGM~RUN to PROM . 

Press Display 

a (ClPAGMI 1000 I 
IIDB 1001 21 11 I 
~9 002 -63 09 

I} Recalls and displays a I 003 36 01 I 
a I PAUSE I 004 16 51 I 

ones from register R I . 

a (ill) 0 005 16 22 00 I Clears flag FO. 
lIDO 006 21 12 I 
a lBO 007 16 23 00 I Test flag FO. 
mmB 1 008 22 11 I If set (true), go to 

IIDB· 
a ° 1009 ... ') Otherwise, recall and a I PAUSE I 1 010 16 51 1 
a @!)O 1 011 16 21 00 I display zeros from re-

mmo 1 012 22 12 1 
gister Ro, set flag FO, 

mm 1 013 24 1 
and go to lID O. 
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Now switc h to RUN mode and initialize and run the program . To run the program: 

Slide the PROM-RUN switch PRGM.oJRUN to RUN. 

Press 

o 
DEI 
~9 

milO 
1.111111111 

mil I 
D 

Display 

Initiali zes the program . 

All ones and all zeros 
displayed alternately . 

To stop the running program at any time , merely press ma (or any key) from the keyboard . 

How it works. Afte r you have initialized the program by storing all zeros in register Ru and 
all ones in register Rio the program begins running when you press D . The 1m I and 
D 1 PAUSE I instructions in steps 003 and 004 pause to display all ones from storage register 
Ri o The D [elF I a instruction in step 005 clears flag FO. (Since thj! flag is already clear when 
you begin the program, the status of the flag simply remains the same.) 

There is no m:m after the routine begun byl!3 D , so execution continues through the mIl m 
instruction in step 006 to the test, D !BJ 0, in step 007 . The D !BJ instruction asks 
the question " Is flag Fa set (true)?" Since the flag has been cleared earl ier, the answer is NO, 
and execution skips one step of program memory and continues with the mD 0 instruct ion 
in step 009~ The mD a and D I PAUSE I instruct ions in steps 009 and a I a pause to display 
all zeros from register Ro. Flag Fa is then set by the D I§![J 0 instruction in step a II , 
and execution is transferred to 1m m by the m:m m instruction in step 0 12 . 

With flag Fa now set, the test D!BJ 0 (" Is flag Fa true?") is now YES , so the caJculator 
executes the em D instruction in step 008, the next step after the test. After aga in pausing 
to display all zeros, the flag is cleared , and the program continues in an endless cycle, 
alternately displaying ones and zeros, until you stop execution from the keyboard. 

The above program utilized one of the two command·cleared fl ags , so an D @"IT) instruction 
was required to clear it each time. However, you should also be able to modify this program 
using one of the test·cleared flags, F2 or F3 , and shorten the program , thereby saving one step 
of memory. 
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Data Entry Flag 

The data entry flag , flag F3 , is a flag that is set for data entry and cleared upon test. These 
features of this flag can be used for interchangeable solutions in a program . 

Example: The program below calculates the distance (d), speed (s), or time (1) for a moving 
body according to the following formulas : 

d = 51 distance = speed x time 

5 = d speed = distance -:- time 

d time = distance -:- speed 
5 

Given any two of the quantities d. s. and t , the program wi ll calculate the third . The program 
uses the test-clearing feature of data entry flag F3 to decide whether to store a quantity 
away or to use previously stored quantities for calculation. If you recorded the program on a 
magnetic card, the card might look like this: 

~, D Ista01ee,5pe.-.!,a.,q n ... B .. 
I!l ~d ........ 5 ,~t 

As you can see from the flowcharts shown on the following pages, when the user-definable 
key D. III , or m· is pressed, a decision is made. If you have keyed in a value," that value 
is stored for further calculations. If you have not keyed in a value. the program calculates 
the desired quantity . The decision to store or to calculate is made depending upon whether 
the data entry flag , flag F3, is set or cleared. 
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To key in the program: 

Slide the PRGM-RUN switch PRGM~RUN to PRGM. 

Press 

D iCLPAGMI 
1mB 
I 

mlJD 
EiD 
D!Ell 3 
mi!I I 

1m2 
1m 3 
a 
rmI3 
IiDlI 
ImD 
2 

mlJD 
EiD 
D !Ell 3 
mi!I I 
1m I 
1m3 
II 
rmI3 
IiDlI 
1mB 
D !Ell 3 
mi!I 2 
1m I 
1m2 
II 
D I-H.MS I 
rmI3 
IiDlI 
1m I 
mlJlIIl 
IiDlI 
1m 2 
D I H.MS-I 
mlJ 3 

IiDlI 

Display 

000 
001 
002 
003 
004 
005 
006 
007 
008 
009 
010 
011 
012 
013 
014 
015 
016 

I 021 
022 
023 
024 
025 
026 
027 
028 

! 
032 
033 
034 
035 

I )36 
1 037 
1038 

21 11 
01 

35 46 
-41 

16 23 03 
22 01 
36 02 
36 03 

-35 
-14 

24 
21 12 

02 
35 46 

-41 
16 23 03 

-24 
-14 

24 
21 13 

16 23 03 
22 02 
36 01 
36 02 

-24 
16 35 

-14 
241 

21 01 
3545 1 

24 1 

211[1 
16 1 
3503 

24 1 

} 

) 

If digit entry flag set, distance is stored. If 

flag is cleared, distance is calculated. 

If digit entry flag set, speed is stored. 

If flag is cleared, speed is calculated. 

If digit entry flag set, time is stored. If flag 

is cleared, time is calculated. 

Routine to store distance or speed in 

appropriate storage register. 

Routine to convert time from hours, 
minutes , seconds format to decimal 
hours for calculation. 
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Since the data entry nag F3 is also a test-clearing flag, it is cleared as soon as it is tested 
during each routine. Therefore, you do not have to use an a (ill) instruction in each routine 
to prepare the flag for a new case. 

Running the program. At this writing, the world speed record for an aircraft over a straight 
course is 2070.101 miles per hour by a Lockheed YFI2A. Run the program to find the time 
at thi s speed that it would take the aircraft to travel the 3500 miles from New York to London. 

To run the program: 

Slide the PRGM:RUN switch PRGM..mJlIlRUN to RUN. 

Press 

@W6 

35000 
2070.101 III 
B 

Display 

0.000000 Initializes program. 

3500.000000 

2070.101000 
1.412666 The time would be 

L.:==='--_---' hour , 41 minutes, 

26.66 seconds. 

Now run the program to find out how far an automobile averaging 95 kilometers per hour 
could travel in 2 days. 

Press 

95 III 
21mm1l 
2413 

B 
o 

Display 

Bi~i~~~, The automobile would 
travel 4560 kilometers. 

The present Olympic record for the 15DO-meter run 
is 3 minutes, 34.9 seconds , set at the 1%8 Olympic 
Games by Kipchoge Keino of Kenya. What was 
Keino's speed in kilometers per hour? 

(A kilometer is equal to 1000 meters, so key in the 
distance as 1.5 kilometers.) 

456e.8(lBBC8 ;H 
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Press Display 

1.5 D Distance keyed in . 
. 03349 B Time converted to 

decimal hours. 

D I 25.127967 I Keino's speed was 
about 25 kilometers 
per hour. 

2~.1 279£7 •. ~ .. 

Notice in the above program how a flag can be used to make a decision and change the 
execution of a program based upon past events. Remember, too, that the status of any flag 
can be changed from the keyboard or from a running program. 

Problems 
I . Modify the program on page 232 that alternate ly displays all zeros and all ones. Use 

test.c1earing flag F2 or F3 instead of command.c1earing flag FO. Your program should be 
one step shorter, since flags F2 and F3 clear when they are tested, and do not require an a 
@ instruction . • 

2. One mile is equal to 1.609344 kilometers. Use the flowchart on the opposite page to 
create and load a program that will permit you to key in distance in either miles (define 
the routine with lID g) or kilometers (define this routine wi th lID a @) and, using 
a flag and a subroutine, either multiply or divide to convert from one unit of measure to the 
other. (Hint: 13 121 yields the same result as a. 
Run the program to convert 26 mi les into kilometers; to convert 1500 meters (1.5 
kilometers) into miles. 

(Answers: 41.84 kilometers; 0 .93 miles .) 
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3 . Create and load a program that stores in successive storage registers values that you key in 
during a pause. Use the data entry flag F3 to make a decision whether to store the number 
or merely to wait for another input. Use the flowchart on the opposite page to help you . 
By using the data entry flag F3 , you can key in values for zero and have them stored too. 

When you have loaded the program, run it to check its operation. You should be able to 
store up to 26 values (including values afzeTO) in succeeding storage registers . Manually 
recall a few random values from some of the storage registers to ensure that the program 
has operated correctly. 



in register 
addressed by (i). 

Increment I. 
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Section 14 

Card Reader Operations 

The programs that you have manually loaded into the HP-97 can be preserved permanently 
on magnetic cards. In addition , data from the storage registers can also be preserved on 
magnetic cards. By using magnetic cards and the card reader in your HP-97 Programmable 
Printing Calculator, you can increase the capability of your machine almost infinitely. 

Magnetic Cards 
The prerecorded magnetic cards and the blank cards that you received with your HP-97 
and Standard Pac are all alike-the only difference is the information that is recorded upon 
them. Each card contains two sides, or tracks, where program information or data can be 
recorded. 

Note: Whether passing side 1 or side 2 of the card through the card reader. always 
have the printed face of the card up. 

Side 1 Side 2 

Each side of the card is the same, and it does not matter which side is used first. In this 
handbook, we have adopted the convention of using side 1 first, then side 2; but as you 
will see, you can record onto or load from a magnetic card in any order you choose. Each 
side may contain either data or program information, but not both at once. 

All magnetic cards are alike physically. Depending upon the type of information recorded 
upon it, however, a card may be considered aprogram card, a data card, or even ami:ced card 
(where one side contains program information and the other side contains data). 

Program Cards 

Recording a Program onto a Card 

A program that you have loaded into the HP-97 is not permanent-it will be lost when you 
turn off the calculator. You can, however, save any program permanently by recording it on 
a magnetic card. 

245 



246 Card Reader Operations 

To record a loaded program from program memory onto a magnetic card: 

I. Set the PROM-RUN switch PRGMnm.RUN to PROM . 
2. Select a blank , unprotected (unclipped) magnetic card from the packet of blank cards 

Shipped with your HP-97. 
3. Pass side I of the card through the card reader exactly as you did when loading a 

prerecorded program from the card to the calculator. 

a. If a program fills up only 112 steps or fewer of program memory, the contents of 
all of program memory (that is, the program instructions in steps 001 through 112 and 
the liB instructions in steps 113 through 224) are recorded on side I of the card. The 
liB instructions in steps 113 through 224 are in a "compressed" form. The calculator 
displays the current program memory step to show you that the entire program has been 
recorded. 

b. If the program fi ll s up more than 112 steps of program memory (that is , if steps 
113 through 224 contain instructions other than ma) the calculator displays 
I Crd I to prompt you that another side of the card must be passed through the 
card reader to record the enlire program. Pass the second side of the card through the 
card reader. The calculator then displays the current program memory step to show you 
that the entire program has been recorded. 

4 . The entire program is now recorded on the magnetic card, and also remains loaded 
in program memory of the calculator. The contents of the data storage registers and the 
stack of the calculator remain unchanged. 

When you pass an unprotec ted card through the card reader with the PRGM· RUN switch 
set to PRGM, whatever program instructions or data prev iously recorded on the card are 
wiped out and replaced by the contents of the Hp·97 calculator's program memory. 

Besides the actual program memory step numbers and instructions, the HP·97 also records the 
following information on a program card on both thefirsr pass and the second pass through 
the card reader: 

I. The fact that a program (not data) is being recorded. 
2. The fact that this is side I (or side 2) . 
3. Whether or not two passes are required . 
4 . Current status of flags FO, FI, F2, and F3 within the calculator. 
5. Current status of trigonometric mode (i.e. , DEG, RAD, or GRD) within the 

calculator. 
6. Current display format of the calculator. 
7. A checksum (a code to verify that the program is complete when it is reloaded). 

All of this information is later read by the card reader when the program is reloaded back 
into the calculator. 

If any of the required information or program memory steps are not recorded during a read , 
the HP·97 display will show I Error I to indicate that the recording of the card was not 
complete. Clear the error by pressing any key (the key function is not executed), then pass the 
same side of the card th rough the card reader again . 
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Reloading a Recorded Program from a Card 

Once a pregram has been recorded on a magnetic card, yeu can reload it into the calculator 
any number of times. The procedure for reloading a program from a magnetic card is the same 
as that for leading a prerecorded program from a magnetic card intO' the calculator (see 
page 112). The positien ef the Print Mode switch MAN_NORM does net matter when lead­
ing or recerding any card. 

The status information recerded en the magnetic card along with the prcgram makes it 
unnecessary to' Icad the card in any erder-yeu can load either side I er side 2 first. The 
flag status, trigencmetric mode, and display fermat infennatien recerded cn the prcgram card 
save initializatien time and program memery space because when the card is leaded , the 
calculater's flags, trigenemetric mode, and display fennat are immediately specified accerd· 
ing to the infcrmatien en the program card. 

If a program card does net read cerrectly, er if infermatien en the card has been altered 
(perhaps by a streng magnetic field), the checksum will be wreng. When you attempt to' 
lead the program from the card into the calculater by passing it through the card reader, the 
calculater will display I Error I. Yeu can clear the errer by press ing any key . If a card 
read fails after a portien ef the card has been leaded, that pertien ef the calculater's program 
memory which wculd have been altered b reading the card is cleared to' ma instructiens, 

. and the calculater display indicates Error . An errer is alsO' indicated if yeu attempt to' 
lead a blank magnetic card, but the centents efthe calculater's pregram memery are preserved. 

The centents ef the stack and ef the data storage registers in the calculater remain unchanged 
when a program is loaded, whether frem a card er manually from the keyboard. 

TO' clear a pregram that has been recerded on a magnetic card, simply lead anether prcgram 
ente the card. 

Merging Programs 

Nermally, whenever yeu lead a pregram from a magnetic card intO' the calculator, that program 
replaces the entire centents ef program memory , either with program instructiens er ma 
instructiens. All 224 steps O'f program memery are replaced. 

Hewever, yeu can alsO' merge programs in yeur HP·97; that is, yeu can add a prO'gram that 
is recorded en a magnetic card into the calculator, beginning with any step O'f pregram 
memery . When yeu merge a program in frem a card, steps 000 through nnll of the eriginal 
pregram are preserved. This feature permits you to' add to' er alter a pregram that is already 
leaded in the calculatcr. 

TO' merge a pregram frem a magnetic card intO' program memO'ry: 

I. Set the PRGM-RUN switch PRGM.mIIIRUN to RUN. 
2. Use the mil 0 [E] @ @ cperaticn from the keyboard to' se.t the calculator to the 

last step ef the leaded program that you want to' save. . 
3. Press D I MERGEI (merge). 
4. Pass ene side efthe magnetic card centaining the new program through the card reader. 

If the secend side ef the card must alsO' be loaded, the calculator display will prompt 
you with 1 Crd I. 
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5. If the calculator display shows I Crd I ,pass the second side of the card through 
the card reader. The calculator will again display the original contents of the X.registerto 
indicate that the merged load has been completed . 

When you merge a program from a card into program memory, the instructions from the card 
are loaded into the calculator beginning with the step of program memory following the step to 
which the calculator is set . Thus, if you first se t the calculator to step 11 8 using the operation 
me 8 CD CD (!) from the keyboard, the first instruction from the magnetic card would be 
loaded into step 11 9, the second instruction into step 120, etc. All instructions in program 
memory after the merge step are replaced by instructions from the magnetic card. 

Remember, in some cases even one side of the program card may contain 224 steps (although 
the last 112 steps are compressed rm instructions) . 

Thus, a 224·step program loaded in the calculator and a magnetic card containing a 50· step 
program and 174 rm instructions might look like the illustration below: 

Program loaded in calculator. Program recorded on magnetic card. 

000 I 000 I 
001 1mB 001 Imm 
002 Ell 002 em 
003 m Em ----116 IlmIliD 
117 Em 
118 IlmIliD 

:::::::: 
048 mm m 
049 D I STACK I 

050 IimI 
051 1m 

119 D I -H.",S I 
052 1m 

120 D I H.MS+ I 

121 ~@ :::::: 
~ 216 1m 
166 CiI 217 1m 
167 liD 218 1m 
168 m 219 1m 
169 8 220 1m 

~ 221 1m 
222 liD 222 1m 
223 IlmIliD 223 1m 
224 IimI 224 1m 
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If you set the calculator to step 118, press a IMERGE I, and pass the card through the card 
reader, the instructions from the card will be merged in beginning with step 119 and continuing 
through step 16S. (That is , liS + 50 = 16S.) All instructions after step li S will be replaced 
in the original program, either by program instructions or mil instructions from the magnetic 
card. 

Steps 001 through 
118 remain intact. 

Steps 119 
through 224 
are 10SI. 

000 

001 

002 

003 

116 

117 

118 

I 
ImD 

EI 

DI 

:::-
IllmD 
tm 

IllmD 

The program from 
the magnetic card 
replaces all 
instructions after 
step 118, including 
mil instructions, 
oul to step 224. 
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When merging a program from a magnetic card with a program already loaded into the 
calculator, only the instructions from the card for which there are enough steps of program 
memory will be loaded . Thus, in the example above, if you had merged the card from step 
200 of the loaded program, only the first 24 instructions of the card would be loaded. (That 
is, 224 - 200 ~ 24 .) 

When merging, the instructions that are replaced in program memory by the instructions from 
the magnetic card are lost. The entire program on the card, of course, remains recorded there 
permanently, until another program (or data) is recorded upon the card. 

Calculator status information (flags, display and trigonometric modes) is not changed when 
merging a new program with the one in program memory. 

Protecting a Card 
Infonnation (whether program or data) that you have recorded upon a magnetic card can be 
cleared or replaced unless the card is protected. To protect a side of a recorded card, clip 
the notched corner of the card nearest the side you want to protect. 

Clip here to --./:~ 
protect side 1. ttL . . . ~/ - Ctip here to 

) protect side 2 . . 

Not here-you could lose part of the program. 

When you have protected a recorded program or recorded data on a side of a card by clipping 
the corner of the card, you can load that information into the HP-97 any number of times, 
but you will not be able to replace or ftdd to the program or data on the card. 

Marking a Card 
After you have recorded a program on a card, you will probably want to assign the program 
a name and to mark the name onto the card. In addition, you will probably want to mark 
symbols onto the magnetic card so that when the card is inserted in the window slot, they 
will appear above the letter keys ( D through Ill, D 0 through D 0) associated with the 
labels in the program . These symbols , or mnemonics, should help you remember the use of 
the letter keys in the program , and they will aid in running the program. 

For example, if you had written a program that would convert degrees Celsius to degrees 
Fahrenheit when B was pressed, and degrees Fahrenheit to degrees Celsius when m was 
pressed, you might wish to mark the card with the information shown here. 



Card Reader Operations 251 

you can write on the non· magnetic face of a card as shown above using any writing implement 
that does not emboss the card. Annotating magnetic cards with a typewriter-may impair the 
load/record properties of the cards. To permanently mark a card, you can use India ink or a 
permanent felt-tip pen. 

Data Cards 
As you know, you can record programs on magnetic cards for permanent storage, and then 
simply pass the card containing a program through the card reader whenever you want to 
run it again. You can also record data from the storage registers onto a magnetic card for 
permanent storage or for use at a later time . Then , a day, a week, a year later, simply pass 
the data card. through the card reader to restore the original contents of the storage registers. 

With this feature of the HP-97. you can store extremely large quantities of data for future use, 
or you can use each card to preserve a series of constants. 

Recording Data onto a Card 

The a IW/ DATA I function and the card reader on your HP-97 allow you to record as much 
data as you wish on magnetic cards. To record data on a magnetic card: 

I. Set the PROM-RUN swi tch PRGM.mmJRUN to RUN. 
2. Store data in any storage register- Ro through R9 • Rso through Rs9 • RA through RE • 

or I. 
3. Press a IW/ DATAI (write data onto card). The calculator will display I Crd I to 

indicate that you are to pass a card through the card reader. 
4. Select an unclipped magnetic card. Pass side I of the card through the card reader. 

a. The contents of the primary storage registers (Ro through R9, RA through RE • I) 
are recorded on side I . If the calculator's protected secondary registers (Rso through 
RS9) all contain zero data. those contents are "compressed" and recorded on side 1 also. 
The calculator displays the original contents of the X-register to indicate that all data 
has been correctly recorded. 
b. If any of the secondary storage registers (Rso through Rs9) contain nonzero data. 
the display shows I Crd I to indicate that a second side is necessary to record all 
the data. 
c. Pass side 2 of the card through the card reader. The actual contents.ofthe secondary 
storage registers Rso through RS9 are recorded on the second side of the card. 

5. All data has now been recorded on the magnetic card. In addition, the data remains 
intact in the calculator. 

Besides the data from the storage registers, the Hp·97 also records the following information 
onto a data card on either or both passes through the card reader: 

1. The fact that data (not a program) is being recorded. 
2. The fact that this is side 1 (or side 2). 
3. Whether or not two passes are required . 
4. A checksum (a code to verify that the data is complete when it is reloaded). 
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No calculator status information is recorded when data is recorded onto a magnetic card. 

When data is recorded on a side of a magnetic card, it wipes out whatever information was 
previously on that side. To record data permanently on a card, so that it can never be lost, 
you can clip a comer of the recorded magnetic card, just as you do to permanently save a 
recorded program. 

Loading Data from a Card 

To load data from a recorded card back into the storage registers, simply pass the card through 
the card reader with the PRGM·RUN switch set to RUN . The Hp·97 identifies the type of 
information (whether data or a program) and automatically places it into the proper portion of 
the calculator. Thus, to load data back into the calculator from a magnetic card: 

I . Ensure that the PRGM·RUN switch PRGM .:!I1RUN is set to RUN . 
2. Select the magnetic card with data recorded upon it. 
3. Pass side 1 of the magnetic card through the card reader. 

a. Data from the card has now replaced data in the 16 primary storage registers of 
the calculator. In addition, if the secondary registers contained all zeros when recorded, 
those zeros replace the contents of the secondary registers (Rso through RS9) of the 
calculator. The calculator displays the original contents of the X·register to indicate that 
by loading only one side, the card was loaded correctly. 
b. If a second side of the card is required, the calculator prompts you by displaying 
1 C,d I. 
c. Pass side 2 of the card through the card reader to load nonzero data into the 
secondary storage registers. The calculator then displays the original contents of the 
X·register to indicate that the data card has been loaded completely. 

It does not matter which side of the card you record or load first. The Hp·97 records the 
contents of the primary registers on the first side recorded, and the contents of the secondary 
storage registers on the second side. (If all secondary registers contain only zero, the contents 
of all storage registers are recorded on the first side. Wh~n the card is then read later , the 
data is loaded into the proper registers, regardless of which side of the data card you first 
pass through the reader. However, for ease of later reference, it is generally best to record 
primary registers on side I and secondary registers on side 2.) 

Wheneverthecalculatorindicates 1 Crd I,youcanclearthe I Crd I display and 
return control to the keyboard by pressing &13 or any key from the keyboard. In this way, you 
can record only part of the storage registers onto a card or load only part from a card. 

Neither the stack nor the contents of program memory are altered in the calculator when you 
record data onto or load data from a card. 

Now let's store data in some of the storage registers and see how these features of your 
HP·97 work. 

Example: Stdte 1.00 in primary register RI , 2.00 in secondary register RS2 • and 3.00 in the 
l·register. Record the contents of these registers on a magnetic card, then turn the HP·97 
OFF then ON. Finally, restore the data on the magnetic card to the proper registers and list 
the contents of the registers to verify that the data has been loaded correctly. 
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First , ensure that the PRGM-RUN switch PRGM..mRUN is set to RUN . 

Press 

D ICLREG I 

D(lli] 
D ICLREG I 

2 mil 2 
D(lli] 

I mill 
3milD 

Display 

10.00 
10.00 
10.00 

12.00 

12.00 

1 1.00 
13.00 

All storage registers 
cleared to zero initially. 
(Display assumes no 
results remain from 
previous examples.) 

2 stored in secondary 
storage register RS2 . 

253 . 

To record the data contained in the storage registers, first select a blank and unclipped 
magnetic card . To then record the contents of the storage registers onto the card: 

Press Display 

1 Crd The calcu lator prompts 
you to insert the first 
side of the card . 

Insert side 1 of the magnetic card into the front slot of the card reader and permit it to be 
passed through the reader . 

Display 

1 Crd After recording the 
first side of the card , 
the calculator prompts 
you that it has 
additional data to re­
cord on side 2. 

Insert side 2 of the magnetic card into the front slot of the card reader and allow it to 
pass through the reader. 

Display 

13.00 Indicates that all data 
has been recorded on 
the magnetic card. 
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The data that is stored in the registers remains there now , and is also recorded on the magnetic 
card. Even though you turn the calculator OFF or otherwise clear the storage registers , the 
data is recorded upon the magnetic card for future use . For example: 

Tum the HP·97 power switch OFF. then ON . 

Press Display 

B. B£! e 
B. 0B 
B.Be 2 
B.Be 3 
B.Se 4 
e. eli 5 
B.re 5 
6 . ~~ ? 
B. OB 8 
6.C0 ~ 

.7 

B.09 il 
6 • .;;e B 
G.ee c 

D PRINT: ~ 1 0.00 B. re D 
Dlilll 10.00 6 . "~ . 
D PRINT: ~ 10.00 Verifies that none of e.B \?' 

the storage registers, 
primary or secondary. 
contain data. 6.r.~ 13 

ti . e~ J 
6. &8 ~ 

" e. (:if ? .' 
e. f'~ 4 
B. 6!3 .5 
e . ,,~ t~ 

B. t;f; ? 
B.ee B 
B.£16 9 
6.68 .' ~ 
e. g& B 
S. H [. 

6. ,if, !J 
B. f!2: r • 
B. f'& 1 
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Now load the data back into the storage registers by passing the data card through the card 
reader. No special instructions are necessary lO the HP-97-the calculator automatically 
recognizes that the card contains data, and reloads the data into the proper storage registers. 
To load the data from the card into the calculator: 

Insert side I of the magnetic card into the front card reader slot. Allow the card to pass 
through the reader . 

Display 

I C,d 

Insert side 2 of the magnetic card 
through the reader. 

Press Display 

10.00 

a PRINT: ~ 10.00 

Data loaded inlO pri­
mary storage registers. 
The calculalOr prompts 
you that the card con­
tains data for the 
secondary registers as 
well. 

into the front card reader slot. Allow the card to pass 

Original contents of 
X-register again dis­
played to indicate that 
entire card has been 
loaded. 

B.OB 
1. ce 
B.03 
B.Of. 
B.O. 
Il. ec 
B.08 
B.Ca 
Il. Be 
lI. oe 
B. Oe 
B. 86 
8. 86 
8.00 
B.O(, 
:l.CD 

e 

2 
3 
~ 
r 
.' 
£ 
" 
c-o 

9 
~ 

e 
C 
D 
E 
! 
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Press 

DIEID 
D PRINT: ~ 

Display 

10.00 
10.00 Verifies that contents 

of data card have been 
loaded into the proper 
storage registers. 

8.08 6 
6. e2: 1 
2.Ce 2 
B.C6 , 

<. 
B. 8& 4 
B.Ce. 5 
13.82 £: 
B. 09 7 
B.Otl f-
B.00 9 
B. OO R 
B. 6. E. 
B.€tB C 
B.Il" r . •. 
8. eft -3.ee . 

You can see that all the data contained on the magnetic card has been loaded into the proper 
storage registers. The data also remains recorded on the magnetic card, and can be loaded into 
the calcu lator over and over, until you record other data or a program on that card . Data 
(like programs) may be loaded into the calculator from a card in any order- no matter which 
side you firs t pass through the card reader , the calculator identifies it and places the contents 
in the proper storage regis ters of the calculator. 

Press 

D ICl""GI 
DIEID 
D lclREGI 

Display 

10.00 
1 0.00 
10.00 All primary and 

secondary storage 
registers again cleared 
to zero. 

This time, insert side 2 of the magnetic card into the front card reader slot first. Allow the 
card to pass through the card reader. 

Display 

I Crd Display indicates that 
the card contains more 
data to be loaded . 
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Now insert s ide I of the data card into the front card reader slot and allow it to pass 
through the card reader. 

Press Display 

6. t16 0 
J. as 
6.Ba , 
6. f'2 J 
G . e~ 4 
B. E;e 5 
fl . efi 5 
O. !lil 7 
6. &. 8 
a.fl8 9 
e . r~ A 

10.00 Original contents of B. BB B 
X-register re turned to 6. 8& C 
indicate that contents 6. 8& [: 
of entire magne tic card 6. BB [ 
have been loaded . 3~t!B 

D PRINT: ~ 10.00 

D ~ 1 0.00 

D PRINT: ~ 10.00 Verifies that data from 00&& a 
the magnetic card has 6.@3 j 
again been loaded into 2 . f:~! 2 
the proper storage Bona 3 
registers . 6.B;J ~ 

8. <16 S 
B. 8B [, 

6. f,a ? 
B. f;B e 
Boffa 9 
G.re A 
6. E;f! 8 
B. 0G .' 

~ 

e . .,e D 
f.fle £ 
3.f!fl 
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If only the primary registers contain nonzero data when you press D IW/DATAI, the calculator 
wi ll disp lay 1 Crd lonly until you have passed olle side of the magnetic card through the 
card reader. Then the calculator will display the original contents of the X-register to indicate 
that you aga in have control from the keyboard . Likewise. if data is contained on only one 
side (side I or side 2) of a magnetic card, you need load only that side . 

You have seen how you can store data temporarily or permanently on magnetic cards with the 
HP-97. Because you are able to record data on magnetic cards, the storage capac ity of your 
HP-97 is increased by 26 registers on each card. The amount of data you want (0 store is 
limited only by the number of cards you have! 

Now let's see how you can load the contents of only part of the storage registers into the 
calculator from a card by using the I-register and the I MERGE I function. 

Merged Loading of Data 

When using your HP-97, there may be occasions when you want to load into the calculator 
the contents of only some of the storage registers recorded on a card . The Dt MERGE I function 
and the I-register permit you to select the number of registers that you want to load. 

Normally, when a magnetic card containing data is passed through the card reader:. the contents 
of all primary registers and all secondary registers in the calculator are replaced with the 
contents of the data card. 

However. you can also replace the contents of some of the storage registers in the calculator 
with data from a magnetic card, while preserving the contents of the rest of the storage 
registers. To load only a portion of the data from a magnetic card into the calculator's 
storage registers, first store a number from 0 through 25 as an address in the I-register. Then 
press at MERGE I (merge) and pass the card containing data through the card reader. Data will 
be loaded from the card into the storage registers, beginning with register Ro and continuing 
up to and including the register addressed by the number in 1. 

The numbers 0 through 9 in I, when used as an address for merged data , refer to primary 
storage registers Ro through Rg. The numbers 10 through 19 refer to secondary storage registers 
Rso through RS9 , wh ile the numbers 20 through 24 refer to registers RA through RE • and the 
number 25 addresses the I-register itself. As is normal for I-register operat ions, only the 
absolute value of the integer part of the number in I is significant in addressing. Also, if 
the abso lute value of the number in I is 26 or greater, all registers will be read in just as 
in an unmerged data read . 
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The illustration below should refresh your memory of the addressing scheme for the storage 
registers: 

Primary Storage Registers 

Address 
I ~I __ -, 

R, ,-------, 

i====~ 
R,:===~ 
Rc:===~ 
R.~==o; 
R. L-__ ----' 

R, I 
R, I 
R1 I 
R, I 
R, 
R. 
R, 
R, 
R, 
R, 

25 

24 

23 
22 
21 
20 

Secondary Registers 

Address 

R" 19 

R" 18 

R" 17 

R" 16 

R" 15 

R" 14 

R" 13 

R" 12 

R" 11 

R" 10 

Address 

9 

8 
7 
6 
5 
4 
3 
2 
1 

0 
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To merge data from a magnetic card into selected storage registers: 

I . Store in I the number address of the last storage register you want loaded from the 
card. 

2. Press D I MERGE ] (merge) to select the merge mode. 

3. Pass either side of the magnetic card containing data through the card reader. If more 
data is to be loaded, the calculator will display I Crd I 

4 . If the HP-97 display shows LI "C""d"-_ _ ..J1 ,pass the other side of the data card through 
the card reader . 

5 . Data will be loaded from the card beginning with register ~ up to and including the 
storage register specified by the number in I. 

Thus, if you had stored the number 7 in I, then pressed D I MERGE I and loaded a magnetic 
card containing data, the contents of the first 8 registers in the calculator (Ro through R7) 

would have been replaced by contents from the data card . The remainder of the storage 
registers in the calculator would remain intact. If you had stored the number 15 in I, calculator 
primary registers Ro through R9 and Rso through RS5 (the register addressed by the number 15) 
would have had their contents replaced by data from the card. This includes registers contain­
ing only zero data . 

Example: Store I X 1010 in register RI> I X 10- 20 in register R9 • I x 1030 in register RS5 , 

I X 10- 40 in register RS6 , and I X IOSO in register Rs in the calculator. Record this data 
on a magnetic card. 

Press 

a ICLREG I 

IDI 30 
mil 5 
IDI 40 em 
mil 6 
a~ 
a ICLREG J 

IDlIO 
mill 
IDI 20 em 
mil 9 
IDI 50 

milD 

Display 
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Now record this data on a magnetic card. You can record it onto any unclipped magnetic 
card-it will replace whatever is on the card with the contents of the storage registers. 

Press 
D IWJOATA I 

Display 
t Crd Calculator prompts 

you to insert a 
magnetic card . 

Pass side I of the card through the card reader . 

Display 

t Crd 

Now pass side 2 of the magnetic card through the card reader . 

Display 
t 1.000000000 50 t 

The calculator again displays the contents of the X-register to indicate that all data in the 
calculator's storage registers has been recorded onto the card as well . 

Now change the data in the calculator. Store 1. 11 in Rio 2.22 in R~ , 5.55 in Rs~, 6.66 
in Rs6• and 7.77 in Ro . Print the contents of all the registers when you are through. 

Press Display 

} 
6. 80 [1 

D IClREG I 11.000000000 50 I , l' J 
D ~ 11.000000000 50 I All storage registers 

.... ~ 
B. P' ;:-

D IClREG I 11.000000000 50 I cleared to zero. 
6 . e~ 3 
6. 6e 4 
2. 22 5 

5.55 m:J 5 15.55 

} 
B. [H3 £ 

6.66 m:J 6 16.66 
Data stored in 8. 80 7 

D~ 16.66 
secondary registers. 6.NI 8 

e . e~ 9 
B. ra " " 

I 1.11 i.77 ~ 
1.11m:J1 ~ 

2.22 m:J 5 12.22 B.0r. e 
7.77 m:J III I 7.77 6. e0 D 

6. 1i& • 
D PRINT: ~ I 7.77 f,. 60 
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Press Display 

g.g~ Po 

e.eg 
6 . . f1g 2 
6. t16 3 
6.8e 4 
5.55 5 
£. 66 6 

D®J 7.77 G. e3 7 

DPRINT: ~ 7.77 6. 1?f1 8 
6. 08 9 
e. ,Ie A 
7.71 B 
6. 00 C 
6. f';3 0 .' 
fj . t~f: E 
0. 1$6 

, , 

Now store the number 15 in I, press the a IMERGE I function, and load the contents of the 
first 16 storage registers from the magnetic card into the calculator, while preserving the 
contents of the last 10 storage registers in the calculator. 

Press 

151lmJ D 

Display 

15,00 

15,00 

Merge address stored 
in I. 

Now pass side I of the data card through the card reader. 

Display 

ICrd Calculator prompts 
you that additional 
data must be loaded 
from the card. 

Pass side 2 of the data card through the card reader. Print the new contents of the storage 
registers and compare them with the old. 
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Press Display 

B. GiI e 
1. 1l8B808BIlB+16 

B.Ca 2 
8. 00 3 
8. efl 4 
B. Btl r 

-' 
B.ee 6 
B.ee ~ , 
B. ce 8 

1 • 1l9llBIl8Be8-'?~ 9 
B.es A 
7. Ti 8 

Contents of X-register 
B. ee C 
B. ee [) 

returned to display to 8.8g E indicate that all 
1S. fie T 

necessary data has 
, 

15.00 

been loaded from the 
card into the cal-
culator's storage B. eS 6 
registers. B.e6 

D PRINT: ~ 15.00 B. ee' 2 
8. CO 3 
e. Br. 4 

1. BeeOee999+:"J r 
-' 

D ~ 15.00 
D PRINT: ~ 15.00 

8. 00 £ 
B. OD 7 
B.OC S 
B. Ci' 9 
B. Be H 
~ - ~ 
( . { ( B 
B. 60 C 
B. Or- D 
B.C:; E 

1 S. B,: 1 

You can see that the contents of the storage registers addressed by numbers 0 through 15 (that 
is, storage registers Ro through Rg and secondary storage registers Rso through Rss) have had 
their contents replaced by data from the magnetic card, whi le the contents of the remaining 
storage registers are preserved intact. 
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When you stored an address of 15 in the l.register , pressed D IMERGE I, and passed a magnetic 
card containing data through the card reader: 

Primary Registers 

25 

R, 24 
Ro 23 
R, 22 
R, 21 
R, 20 The contents of these 

registers remained intact. 
Secondary Re Isters 

RSQ I 19 

R"i 18 
RS7! 17 

R" 16 

R" 15 
Rs< 14 

R" 13 
Rs> 12 
Rs, 11 

R" 10 

R, 9 
The contents of these 

R. 8 registers were replaced 
R, 7 by data from the magnetic 

R. 6 card. 

R, 5 
R. 4 
R, 3 
R, 2 
R, 1 
Ro 0 
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If you do not wish to load or record data when the calculator displays I Crd I, you 
can press any key to return the contents of the X-register to the display, then continue with 
your calculations. This allows you to load only the primary or only the secondary registers 
from a card without pressing D 1 MERGE I. 

As soon as you have finished loading data or pressed any key from the keyboard, the D 
I MERGE I function is forgotten. You must press it each time just before you merge data. 

For example, if you load data from the magnetic card now without pressing D IMERGE I first, 
the contents of all storage registers in the calculator will be replaced by data from the card. 

Pass side 1 of the data card through the card reader. 

Display 

I Crd 

Now pass side 2 of the data card through the card reader . 

Press Display 

e.ee B 
1. ee0eeeea6"1 ~ • J 

8.e~ " e.eg , 
. ' 

6.f!~ 4 
8.00 r 

-' 
15.00 B.OIi' 5 

DPRlNT: ~ 15.00 6. ~,' 7 
a.Be c: -' 

:. 8eOfllleeil6-20 :3 
6.Ca A 

n 

J.8BOee.eeee+58 B 
B.0" [; 

8. 08 n 
~ 

e.6~ E 
f:.fI8 I 
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Press Display 

8.Be B 
B.&8 ! 
e. flf! 2 
6. £:(1 3 
6. £1£1 ~ 

1 . eeCllCeeB&+ 3B 5 
1. eeeeeeee6-41! 

, 
a§ID 15.00 

0 

6. && ? 
aPRINT: ~ 15.00 B. flB fJ 

6. B9 9 
e. 8g H 

1 . IleOeell(1~6. 51? B 
6 . ~1;1 C 
E. ii~ C: 
e. ~a -
B. ii3 

Note that when the card was recorded , many storage registers, including I, contained zero. 
When the card was then read and data loaded into the calculator , the zeros in these registers 
re placed the previous contents of their corresponding reg isters in the calculator. 

Pausing to Read a Card 
As you know, the D I PAUSE I instruction in a program returns control from the running 
program to the keyboard for the length of a pause (about one second). You have already 
seen how D I PAUSE I can be used in a program for output (to display information contained 
in the X-register) or input (to key in numbers). You can also use al PAUSE I to load data or a 
program from a magnetic card into the calculator. 

You can pause in a program for any or all of the followi ng operations: 

I . Loading a program from a card into program memory. 
2. Merging a program from a card into a selected pan of program memory. 
3. Loading data from a card into the storage registers. 
4 . Merging data from a card into selected storage registers. 

These operations are used the same way as pan of a program as you would use them from 
the keyboard. If you desire to merge data or a program from a magnetic card into the calculator, 
a merge instruction, a I MERGE I, must be executed as an instruction or pressed immediately 
before the magnetic card is passed through the card reader. In addition, for a merged data 
load from a card, the proper address must be fITst placed in the J· register at some point , 
whether from the keyboard or as part of the program . 
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To use I PAUSE 1 to load a program or data from a magnetic card into the calculator while 
a program is running: 

I. a. Place an D I PAUSE I instruction at the point in the program where you want to load 
the data or program. 
b. If the data or the program from the magnetic card is to be merged with that in the 
calculator, insert an D I MERGE I instruction immediately preceding the D I PAUSE I 
instruction. 
c. If data is to be merged into the registers, ensure that the proper address number has 
been placed in I, either from the keyboard or from the program. 

2. Slide the PRGM·RUN switch PRGM.-JIlRUN to RUN. 
3. Initialize and run the program. 

You may go ahead and insert the leading edge of the first side to be read into the card 
reader now, while the program is running. (Insert the tip of the card firmly into the front 
card reader slot , but do not auempt to force the card in. This may take practice.) You 
need not hold the card-merely allow it to rest in the card reader slot. 

4. Using a I PAUSE I, when the calculator pauses, the side of the card you have previously 
inserted in the card reader slot will automatically be read during the [ PAUSE I. If more data 
or program instructions are to be loaded from the card, the calculator wi ll stop and prompt 
you with a display of I Crd I . 

5. If the calculator display shows I Crd I , insert the second side of the magnetic 
card into the card reader. 

6. Execution will resume automatically when the card is read. 

The automatic card read during I PAUSE 1 even allows the programmer to be absent when the 
card is read! If no card is read, the program naturally continues execution after the one·second 
pause. If a complete card is not accurately read, the program stops and the calculator displays 
I Error I to indicate that the read was not successful. 

If you wish, instead of utilizing an automatic read during a I PAUSE I, you can simply hold 
the magnetic card poised in your hand and insert it during a I PAUSE I. 

The data entry flag, flag F3, is set either by digit entry from the keyboard or by the loading 
of data from a magnetic card. Thus you could also set up a loop using I PAUSE I and the 
data entry flag F3 that would halt the program until you pass a data card through the card 
reader , then resume execution automatically. 

If you wish a program to stop execution to record data on a card, simply insert the D 
I W/ DATAI instruction in the program at the point where you wish to record data. The program 
will stop at the point and display I Crd I to prompt you to pass a card through the 
card reader slot. After starting a program running, you can even have a card "waiting" in the 
card reader for an automatic recording of data onto the card. 



268 Card Reader Operations 

Example: The example shown here illustrates how you can pause to read a program from a 
magnetic card and how a program from a card may be merged into a program already loaded 
into the calculator. The program that you record onto the magnetic card calculates the area of a 
circle from its radius . The program that you then load into the calculatOr performs 100 
iterations, then merges the program from the card that you have waiting in the card reader into 
the calculator, and finally calculates the area of a circle. 

To record the program for calculating the area of a circle onto a magnetic card: 

Slide the PRGM-RUN switch PRGM~RUN to PRGM. 

Press Display 

a WiW 1 000 

I!ilIB I 001 21 12 

am 1002 36 09 

Ell 1003 53 

a lil 1004 16-24 

EI 1005 -35 

mm 1006 24 

Now select an unprotected (unclipped) side of a magnetic card and pass side 1 of it through 
the card reader to record the above program onto the magnetic card. 

When you have recorded the program for the area of a circle, clear the program from the 
calculator and record the program that will perform 100 iterations, then will merge the program 
from the card with the program in the calculator: 

Press Display 

a WiiiMJ 10QQ 
I!ilIB 1001 21 11 
mil 9 1002 35 09 
I 1003 01 
0 10Qol QQ 
0 1005 ao 
mila 10Qli 35 46 
I!ilI I l ooz 21 a1 
amJ a 100B Hi 25 4& When I ~o, skip to 

step 010. 

!lim I l aos 22 Q1 Otherwise , go back to 
I!ilI I. 

a~ 1010 1&:=62 Sets merge mode . 

a CiiiW 1011 16 51 Pause to merge pro-
gram into calculator. 

mm 1012 24 
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To run the program to find the area of a circle with a radius of 15 centimeters: 

Slide the PRGM-RUN switch PRGM .mJJRUN to RUN . 

Press 

15 

D 

Display 

15. The radius keyed in. 
The program running. 

While the program is running. insert side I of the card containing the program for the area of a 
circle into the card reader slot. Insert the card until you just feel pressure against the end . then 
stop and let go of the card, permitting it to " wait" in the card reader slot. 

When the program in the calculator has gone through 100 iterations and the value in J reaches 
zero , the card waiting in the card reader slot will be read , that program merged with the 
program already in the calculator, and the area of the circle calculated. 

If you see I Error I after the card is read, or if the card does not pass through the card 
reader and you see I Error I ' remove the card , clear the error by pressing any key, then 
key in the radi us aga in and restart the program by press ing B . Then re insert the card while 
the program is running. When the program has run correc tl y, you will see the area of the 
ci rcle, I 706.86 I cent imeters, displayed . 

To see the present contents of program memory: 

Press Display 

i:l01 :tLBLA 0, 
C, '< J , 

8tli2 , · T i / O ... 1 .. ' __ 35 £19 
efi3 J £11 
liP, f. !i ~ 
l1 l~ 5 0 98 • 
Of6 STC! 35 4i; 
ee7 nBU 2 1 21 

IimI 
D PRINT: I PflGM I 

OI'S DSZ! 16 25 46 
r.!?9 (,. r a l " > a1 c. 
~Je ~RG· 1£-£2 

706.86 

706.86 

ell PSf 15 51 
l1 l2 t:"'BLB 2 1 12 
£1 13 RCL9 3£ 89 
fr14 X'2 53 
6' ~ 
' " Pi 1 " ., .' .O- ,- i 

01(. X -35 
~J7 RTN 2~ 

f. 1B R.'S ~, 

-' , 

When merg ing programs, any instruction executed after the D [MERGE I instruction cancels 
the merge -mode except a [ PAUSE I. Notice , too, that while normally instructions after a 

[MERGE I are overwritten by a new program, a I PAUSE I after a [MERGE I in a program is not 
overwritten. 
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Section 15 

The HP-67 and the HP-97: 
Interchangeable Software 

Programs that have been recorded onto cards by your calculator can be loaded and run in 
your calculator as often as you like . They can also be run on any Hp· 67 Programmable Pocket 
Calculator or on any HP·97 Programmable Printing Calculator. In fact , software (i .e., a 
group of programs) is completely interchangeable between these two Hewlett-Packard 
calculator models-any programs that have been recorded onto a card using the HP-97 
can be loaded into and run on the HP·67 , and vice versa. Data cards are also inter­
changeable between the two calculators. All functions and switches operate alike on the 
two calculators , with the exception of the printing functions on the HP-97 and the automatic 
list functions of the HP-67 . 

Keycodes 
You can see the similiarities of the Hp·67 and the Hp·97 in the illustration shown on page 272. 
Although some of the nomenclature on the keys varies, the difference is so slight that you 
will find it easy to operate either model of calculator if you are familiar with the other. 
For example , I PAUSE I on the HP-97 operates exactly the same as I PAUSE I on the HP-67, 
and m @ on Ihe HP-67 is Ihe same as om D on Ihe HP-97. 

When a program from one model of calculator is loaded into the other model , the keycode 
is transmogrified to reflect the location of the func tion on the new model. Keycodes are 
read alike on both models; first the row , then the number of the key in the row, from the 
top down and from right to left. Digit keys are represented by keycodes 00 through 09 . 

On the HP-67, keycodes for functions that are selected by first pressing a prefix key and then 
a digit key are referenced by the keycode matrix address, not by 00 through 09. On the HP· 97, 
however , the prefixed functions that are below the digit keys are referenced by keycodes of 00 
through 09. On the HP-97, the keycodes for keys on the right· hand keyboard (except for the 
digit keys) are generated with minus signs before them . For example, if you had loaded the 
operation 1m 9 into the HP-67 , the keycode would be 23 09 (that is, 2nd row, 3rd key, 
followed by the keycode 09 for the (!) key) . If you recorded that operation on a magnetic card, 
then read the card to load the same operation into an HP-97, the keycode for the operation on 
Ihe HP-97 would be -63 09 (Ihal is, 6'" row, 3" key of lhe righI -hand keyboard , followed by 
Ihe (!J key). 
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HP-97 Programmable Printing Calculator 

.--" '. 0 

3" row - tt:.i::::; 
6th key 3,(1 key 

HP-67 Programmable Pocket Calculator 
3 ,d key 

2nd row ___ + 
3'd row ---+-

El • p.. Q.-

.;;!, OO ~ W 

.~, ~ ~ ~ 
.~, !iil W ~ 

Keycodes for 
these keys are 
shown with 
minus signs 
before them. 

6th row 
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Keycodes representing keys on the left keyboard of the HP-97 have keycodes with no sign 
before them, so a mD 3 instruction loaded into the HP-97 would have a keycode of 36 03. 
If that operation were recorded onto a magnetic card, and then loaded from the card into 
an HP-67 . the keycode for the operation in the HP-67 would be 34 03. 

Although the keycodes are altered, the operations are the same from calculator to calculator, 
from HP-67 to HP-97. And since each operation, no matter how many keystrokes it takes 
to perform, is loaded into a single step of program memory, the steps of program memory 
into which a program is loaded are the same when a program is changed from one calculator 
to another. 

For example, if you loaded the program for the area of a sphere into an HP-67 from the 
keyboard, then recorded it onto a magnetic card, and finally passed the card through the 
card reader of an HP-97, the contents of the program memory of the two calculators might 
look like this: 

HP-67 Program Memory HP-97 Program Memory 

Step Instr uction Keycode Step Instruction Keycode 

001 a lllilEi 31 25 II 001 DEI 21 II 

Q02 1iI [E) 32 54 002 1/1 53 

003 1lI ~ 35 73 003 a fil 16- 24 

004 a 71 004 a - 35 

005 1lI ~ 35 22 005 mm 24 

You can see that the program is exactly the same in the two calculators, even though some 
operations are prefixed in one calculator and not in the other. Operations are always loaded 
correctly for the particular calculator, so you can examine and edit the program, no matter 
the model calculator into which it is loaded. For a complete li st of keycodes and correspond­
ing instructions on the two calculators, refer to appendix E of this handbook. 

Print and Automatic Review Functions 
The only functions that operate differently between the two calculators are the automatic 
review functions and I-x- I pause on the HP-67 , and the print functions on the HP-97. For 
example , you can print a list of the stack contents with the printer on the HP-97 by using 
the PRINT: I STACK I function. Since the HP-67 Programmable Pocket Calculator does not 
have a printer, however, the stack contents are reviewed by passing them through the display, 
one register at a time, with the ISTKI (automatic stack review) function. 

Since the purpose of the two operations is essentially the same (review of the stack contents), 
these two operations are interchangeable between the two models of calculators. If you load 
a program containing a iii ISTKI instruction into an HP-67 Programmable Pocket 
Calculator, then record that program onto a magnetic card and use the card to load the same 
program into an HP-97 Programmable Printing Calculator, the IiI lsTKI instruction from 
the HP-67 will automatically be loaded into the HP-97 as an a PRINT: ~ instruction. 
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Similiarly, the DmmI3 function on the Hp·97 and the 5·secondl -x- 1 pause on the Hp·67 have 
the same purpose-to allow you to record the current contents of the X-register while a 
program is running. Thus, a DmmI3 instruction in a program recorded onto a magnetic card 
by an HP-97 printing calculator will be loaded into an Hp·67 as an t -x-I pause when the card 
is passed through the card reader on the Hp·67. In the HP-67 , this 5·second I-x-I pause is 
designed to give you enough time to write down or view the contents of the X·register while 
a program is running. 

The chart below illustrates the keys that are different yet interchangeable between the Hp·67 
and the HP-97. 

Operation on: When encountered as an When encountered as an 

HP-67 HP-97 
instruction by the HP-67: instruction by the HP-97: 

I-x-I DmmI3 Causes program execution Prints current contents of 
to pause for about 5 sec· X-register. 
onds, displaying current 
contents of X·register with 
decimal point blinking 
eight times. 

ISTKI PRlNT: 1 STACK 1 Displays current contents Prints current contents of 
of each stack register se· stack registers. 
quentially; T, Z, Y, and X, 
with decimal )Xlint blinking 
twice fOT each stack 
register. 

§QJ PRlNT:~ Displays contents of each Prints contents of all pri. 
primary storage register, mary storage registers; Ro 
beginning with registers Ro through R9, RA through RE , 

through Rg , then RA I. 
through RE , and finally I. 
Each display is preceded by 
a displayed number indicat· 
ing the register's address. 

I SPACE 1 PRINT: I SPACE 1 Performs no operation. Prints a blank space on 
paper tape. 
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Naturally, all other keys perform exactly the same function on the HP-67 as on the HP-97 . 

, , ., ,,' R t x:" Note: On the HP-67 only, the five default functions ( ) 
above the top-row keys are present on the calculator to enhance its usability in RUN 
mode and cannot be recorded in program memory. However, these same func­
tions are duplicated elsewhere on the calculator by prefixed functions, and these 
prefixed operations can be recorded. 

Notice that the 1 SPACE I function on the HP-67 Programmable Pocket Calculator performs no 
operation on that calculator. It is used only in programs which may be recorded onto 
magnetic cards and later loaded and run on the HP-97 with its built-in printer. On the HP-97 

1 SPACE I prints a blank space on the paper tape, just as if you had pressed the paper advance 
pushbutton , and it is ex tremely useful in separating answers or portions of your HP-97 
print-out. 

Remember: Any program or data recorded on a magnetic card can be loaded from that card 
and used in either the Hewle tt-Packard HP-67 Programmable Pocket Calculator or the HP-97 
Programmable Printing Calculator with built -in printer. Because the design of these two 
calculators has been integrated, you can use your own program cards, or preprogrammed cards 
like those in your Standard Pac or any of the optional application pacs, in allY HP-67 or HP-97. 

A Word about Programming 

You have now been exposed to the feature s of the HP-97 Programmable Printing Calculator. 
But exposure is not enough- to ga in confidence in and fully appreciate the power of this small 
computer , you must lise it to solve your problems, simple and complex. Although the best 
program for a given application is usually the most straightforward . don't be afraid to 
experiment , to forge into the unknown, to stamp upon your programs your own personal 
trademarks. And you' ll probably want to Jearn some of the " tricks" of sophisticated pro­
grammers to apply in your own software. 

A good place to begin is with the HP-97 Standard Pac. At the end of its text you will find 
detailed explanations for some of the techniques used in actual programs in the Pac . You 
can also learn a great deal about programming by "reading" the programs in the Pac- follow­
ing them, step-by-step, to see what makes them tick , to attempt to find out why the 
programmer used the steps he did. 

With the HP-97 the problems of the world can be solved! 
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Appendix A 

Accessories 

Standard Accessories 
Your HP-97 comes equipped with one each of the following standard accessories: 

Accessory 

Battery Pack (installed in calculator before shipping) 

AC Adapter/Recharger 8to59& 
HP-97 Owner's Handbook and Programming Guide 
Two Rolls of Paper 

Carrying Case 

Standard Pac, including : 

HP·97 Standard Pac (instruction book) 

14 Prerecorded Program Cards 

Part Number 

82033A 
... e,la, f'S ~82040A 

00097·90001 

82035A 
00097· 13101 

1 Prerecorded Magnetic Card containing Diagnostic Program 

1 Head Cleaning Card 
24 Blank Magnetic Cards 

Card Holder for Magnetic Cards 

Programming Pad 

Optional Accessories 

00097-13154 

In addition to the standard accessories shipped with your HP-97 . Hewlett-Packard also makes 
available the optional accessories seen below. These accessories have been created to help you 
maximize the usability and convenience of your calculator. 

Security Cable 82044A 

A tough , 6·foot long steel cable that prevents unau· 
thorized borrowing or pilferage of your calculator by 
locking it to a desk or work surface . The cable is 
plastic.covered to eliminate scarring of furniture, and 
you have full access to all features of your Hp·97 at all 
times. Comes complete with lock. 
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Reserve Power Pack 82037A 

The reserve power pack attaches to the calculator's ac 
adapter/recharger to keep an extra battery pack freshly 
charged and ready for use . Comes complete with extra 
battery pack . 

Blank Magnetic Cards 00097-13141 

Each pack of blank magnetic cards contains 40 HP 
program cards for recording of your own programs. 
Any card can be labeled to indicate program title and 
functions of user-definable keys. Includes personal 
card holder. 

Multiple Card Packs 00097-13143 

Consists of three packs of blank magnetic cards (120 
cards total ) with three personal card holders. 

Program Card Holders 00097-13142 

Each package contains three program holders like the 
one shipped wi th your calculator for carrying extra 
magnetic cards. 

Paper Rolls 82045A 

Each package gives you six rolls of special Hewlett­
Packard thermal paper for your HP-97 printer. 

~ 
-:::;==-



H P·97 Application Pacs 

Each pac provides approximately 20 prerecorded pro­
grams in a particular field or discipline . Each comes 
complete with a detailed instruction book and pre­
recorded magnetic cards. 

Programming Pad 00097·13154 

Each pad provides 40 worksheets to help you develop 
programs for your HP-97. 

Accessories 279/280 

To order additonal standard or optional accessories for your HP-97 see your nearest dealer or 
fill out an Accessory Order Form and return it with check or money order to: 

HEWLETI-PACKARD 
Corvallis Division 
1000 N.E. Circle Blvd. 
Corvallis, OR 97330 

If you are outside the U.S., please contact the Hewlett-Packard Sales Office nearest you. 

Availability of all accessories, standard or optional, is subject to change without notice. 





Appendix B 

Service and Maintenance 

Your Hewlett-Packard Calculator 
Your HP-97 is another example of the award-winning design , superior quality, and attention 
to detail in engineering and construction that have marked Hewlett-Packard electronic instru­
ments for more than thirty years. Each Hewlett-Packard calculator is precision crafted by 
people who are dedicated to giving you the best possible product at any price. 

Keya double 
In}ectlon-molded 
lor permanent, precise 
symbols. 

r.,lst corrollon. Gold-plated :;;;::~ •• ::;;;~~~! 

Sturdy, lightweight 
ple,tlc c •••. 

"Smart" card r.ader 
for accurate reading 
of magnetic cards 
under manual or 
program control. 

One-piece 
rechargeable 
pack needs no '~"' --... 
for replacement. 

Non-skid PVC feet. 

High quality, .""H,e. 
componenta 
with printed 
board to rHlst vibration. 
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Switches silicon gre.sed 
'or long IIf • . 

Positive keyboard feel. 

High-Intensity IIght-emlttlng­
diode display. 

Two magnifying lenl.s 
for cl •• r, sharp, display 
digitI. 
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After construction, every calculator is thoroughly inspected for electrical or mechanical flaws, 

and each function is checked for proper operation. 

When you purchase a Hewlett-Packard calculator, you deal with a company that stands 

behind its products. Besides an instrument of unmatched professional quality. you have at 

your disposal many extras- accessories to make your calculator more usable, service that is 

available worldwide. and support expertise in a host of applications areas. 

AC Line Operation 
Your calculator contains a rechargeable battery pack that consists of nickel-cadmium 

batteries. When you receive your calculator, the battery pack inside may be discharged, but 

you can operate the calculator immediately by using the ac adapter/recharger. Even though 

you are using the ac adapter/recharger. the batteries must remain in the calculator whenever 

the calculator is used. 

Note: Attempting to operate the HP-97 from the ac line with the battery pack 

removed may result in wrong or improper displays. 

The procedure for using the ac adapter/recharger is as follows: 

I. The HP-97 power switch may be set to ON or OFF. 

2. Insen the female ac adapter/recharger plug into the rear connector of the HP-97. 

3. Insert the power plug into a live ac power outlet. 

CAUTION 

The use of a charger other than an HP recharger like the one supplied with the 

calculator may resutt in damage to your calculator. 

Battery Charging 
The rechargeable batteries in the battery pack are being charged when you are operating the 

calculator from the ac adapter/recharger. With the batteries in the calculator and the recharger 

connected, the batteries will Charge with the calculator OFF or ON . Normal charging times 

from fully discharged battery pack to full charge are: 

Calculator OFF: 6 hours 

Calculator ON: 17 hours 

Shoner charging periods will reduce the operating time you can expert from a single battery 

charge . Whether the calculator is OFF or ON, the HP-97 battery pack is never in danger of 

becoming overcharged. 

Note: It is normal for the ac adapter/recharger to be warm to the touch when it is 

plugged into an ac outlet. 



Service and Maintenance 283 

Battery Operation 
To operate the HP-97 from battery power alone, simply disconnect the female recharger plug 
from the rear of the calculator. Even when not connected to the calculator, the ac adapter/re­
charger may be left plugged into the ac outlet. 

Using the HP-97 on battery power gives the calculator full portability, .allowing you to carry 
it nearly anywhere. A fully charged battery pack provides approximately 3 to 6 hours of 
continuous operation . By turning the power OFF when the calculator is not in use, the charge 
on 'the HP-97 battery pack should easily last throughout a normal working day. 

The printer is the most power-consuming pan of your HP-97 , and you can maximize battery 

operating time by leaving the calculator in MANUAL MAN_NORM printing mode when 
print ing is not necessary . 

Battery Pack Replacement 
If it becomes necessary to replace the battery pack, use only another Hewlett-Packard 
battery pack like the one shipped with your calculator. 

CAUTION 
Use of any batteries other than the Hewlett-Packard battery pack may result in 
damage to your calculator. 

To replace your battery pack, use the following 
procedure: 

1. Tum Ihe ON-OFF swilch 10 "OFF" and 
disconnect the ac adapter/recharger 
from the calculator. 

2. Slide the two battery door latches 
inward. 

3_ Lei Ihe banery door and banery pack 
fall into the palm of your hand. 

4. If the battery connector springs have 
been fl attened inward , bend them 
slighlly outward again. 

r- Y 

I, 

'"I 

~. \.1. \ 
.'~,'.' f; . -.\ 

" 
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5. Insert the new battery pack so that its 
contacts face the calculator and line up 
with the connector springs. 

6. Insert the end of the battery door that is 
opposite the latches behind the retaining 
groove in the calculator and close the 
door. 

7. Secure the battery door by pressing it 
gently while sliding the two battery door 
latches out ward . 

Battery Care 
When not being used , the batteries in your HP-97 have a self-discharge rate of approximately 
I % of available charge per day . After 30 days , a battery pack could have only 50 to 75% of its 
charge remaining. and the calculator might not even tum on. If a calculator fails to turn on, 
you should substitute a charged battery pack, if available , for the one in the calculator. The 
discharged battery pack should be charged for at least 14 hours. 

If a battery pack will not hold a charge and seems to discharge very quickly in use, it may be 
defective . The battery pack is warranted for one year, and if the warranty is in effect, return 
the defective pack to Hewlett-Packard according to the shipping instructions. (If you are in 
doubt about the cause of the problem , return the complete HP-97 along with its battery pack 
and ac adapter/recharger.) If the battery pack is out of warranty, see your nearest dealer or 
use the Accessory Order Form provided with your HP-97 to order a replacement. 

WARNING 
Do not attempt to incinerate or mutilate your HP-97 battery pack-the pack may 
burst or release toxic materials. 

Do not connect together or otherwise short-circuit the battery pack terminals-the 
pack may melt or cause serious burns. 

To maximize the life you get from your battery pack , keep printing to a minimum and display 
only the fewest number of digits necessary during portable operation. 
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Your HP-97 Printer 
The printing device in your HP-97 is a thermal printer that uses a moving print head to print 
upon a special heat-sensitive paper. When the print head is energized, it heats the paper 
beneath it. The heat causes a chemical change in the paper, changing its color. The printer 
in your HP-97 prints answers quickly and quietly, and has been expressly designed to give 
you a permanent record of your computations in a portable scientific calculator. 

Paper for Your H P-97 

Because the printer in your HP-97 is a thermal printer, it requires special heat-sensitive paper. 
You shou ld use only the Hewlett-Packard thermal paper avai lable in 80-foot rolls from your 
nearest HP distributor or sales office, or by mail order from: 

HEWLETI-PACKARD 
Corvallis Division 
1000 N.E. Circle Blvd. 
Corvallis. OR 97330 

Because of the special heat-sensitive requirements of the paper, standard adding machine 
paper will not work in the HP-97. Also, since different types of thermal paper vary in their 
sensitivities, the use of thermal paper other than that available from Hewlett-Packard may 
result in poor print quality or even in damage to your calculator. 

CAUTION 

To prevent damage to your calculator use only 
Hewlett-Packard paper in your HP-97. 

The heat-sensitive paper used in your HP-97 should be stored in a cool, dark place. Dis­
coloration of paper may occur if it is exposed to direct sunlight for long periods of time, if 
storage temperatures rise above 50°C ( 122°F) , or if the paper is exposed to acetone, ammonia, 
or other organic compounds. Exposure to gasoline or oil fumes will not harm your HP-97 
paper supply. 

Printed tapes from your HP-97 will last 30 days or more without fading under fluorescent 
light, but to ensure the permanence of your records , you should store printed tapes at room 
temperature in a dark place away from direct sunlight , heat, or fumes from organic com­
pounds. For added permanence, you can copy tapes wi th a suitable office copier. 
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Replacing Paper 

To replace the paper roll in your HP-97, pro­
ceed as follows: 

1. Open the paper roll cover and remove the 
empty core from the paper well. 

2. Before inserting the new roll of paper 
into the calculator, discard the first 2/3 
tum to ensure that no glue, tape, or other 
foreign matter is on the paper. 

3. Fold the leading edge of the paper and 
crease the fold with your fingernail. 

4. Temporarily place the paper roll into 
the paper roll cover and insert the leading 
edge of paper into the slot near the 
bottom of the paper well. 

S. Tum the calculator ON-OFF switch to 
ON and press the paper advance push­
button several times until the leading 
edge of paper becomes visible beneath 
the clear plastic tear bar. 

6. Drop the roll of paper into the paper 
well and close the paper roll cover. 
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When there is no paper in the calculator, the paper advance pushbutton operates, but any 
operation which would normally cause printing 10 occur instead causes a display of 
1 Error I. 

Printer Maintenance 

The printer in your HP-97 , like the resl of the calculator , is crafted for excellence and is 
designed to give trouble-free operation with a minimum of maintenance. All moving pans in 
the printer mechanism contain self-lubricating compound, and no lubrication , cleaning, or 
servic ing of the mechanism is ever required . You may want to occasionally remove the clear 
plastic tear bar and clean it with mild soap and water solution . (Do not use acetone or alcohol 
to clean the tear bar.) 

You should never attempt to insert a tool , such as a screwdriver, pencil, or other hard object, 
into the printer or its mechanism. If the paper tape should become jammed and fail to feed 
properly, clear it by grasping the tape and pulling it forward or backward through the printer 
mechanism. You can remove the plastic tear bar for accessability. 

If the paper is feeding properly through Ihe printer mechanism, but no printing appears on the 
tape , the paper roll is probably inserted backwards . (The paper is chemically treated, and will 
print on only one side .) Tear off the leading edge of paper, open the paper roll cover and 
grasp the paper roll, and pull it backward to remove the paper tape that is in the print mecha­
nism. Reverse the paper roll and feed it back into the printing mechanism as described earlier 
under Replacing Paper. 

If, after reversing, there is still no printing on the tape when you press mmm or other print 
functions , remove the paper roll and insert a roll of Hewlett-Packard thermal paper. 

Magnetic Card Maintenance 
Try to keep your cards as clean and free of oil, grease, and dirt as possible . Dirty cards can 
only degrade the performance of your card reader. Cards may be cleaned with alcohol and a 
soft c1olh. 

Minimize the exposure of your calculator to dusty , dirty environments by storing it in the soft 
carrying case when not in use. 

Each card pack contains one head cleaning card . 

ABRASIVE CARD FOR CLEANING RECORDING HEAD 
CONSUL T MANUAL FOR RECOMMENDED USE 0 

- THIS SIDE UP - ~ 

The magnetic recording head is similar to magnetic recording equipment. As such, any collec­
tion of dirt or other foreign matter on the head can prevent contact between the head and card, 
with consequent failure to read cards. The head cleaning card consists of an abrasive under­
layer designed to remove such foreign matter . However, the use of the card without the 
presence of a foreign substance will remove a minute amount of the head itself. Thus, exten­
sive use of the cleaning card can reduce the life of the card reader in your HP-97. If you 
suspect thaI the head is dirty, or if you have trouble reading or recording cards, by all means 
use the cleaning card; that' s what it is for. If one to five passes of the cleaning card do not 
clear up the situation, refer to Improper Card Reader Operation. 
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Service 

Low Power 

When you are operating from bauery power, a bright red lamp inside the display will glow to 

warn you that the banery is close to discharge . 

Low Power Display 

You must then either connect the ac adapter/recharger to the calculator as described under 

AC Line Operations, or you must substitute a fully charged battery pack for the one in the 

calculator. When connecting the recharger with the low power lamp on, allow a few minutes 

with out printing for the battery to be charged and the lamp to go out. 

Blank Display 

If the display blanks out , turn the HP·97 OFF, then ON . 1f!,-O",."o,,-o __ Jldoes not appear in the 

display, check the following: 

I . If the ac adapter/recharger is attached to the HP-97, make sure it is plugged into an ac 

outlet . 

2. Examine battery pack to see if the contacts are dirty. 

3. Substitute a fully charged battery pack, if available, for the one that was in the calculator. 

4 . If display is still blank , try operating the HP-97 using the recharger (with the batteries 

in the calculator). 

5. If, after step 4. display is still blank , service is required . (Refer to Warranty paragraphs .) 

Blurring Display 

During execution of a program, the display continuously changes and is purposely illegible to 

indicate that the program is running. When the program stops , the display is steady. 

Improper Card Reader Operation 

If your calculator appears to be operat ing properly except for the reading or loading of program 

cards, check the following: 

I. Make sure that the PRGM-RUN swi tch is in the correct position for desired operation : 

RUN JXlsition for loading cards , PRGM for recording cards. 

2. If the drive motor does not start when a card is inserted. make sure the bauery pack is 

making proper contact and has ample charge. A recharger may be used in conjunction 

with a partially charged battery in order 1O drive the card reader motor. If the battery 

has been completely di scharged, plug in the recharger and wait 5 minutes before 

attempting to operate the card reader . 
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3. If the card drive mechanism functions correctl y, but your HP-97 will not read or record 
program cards, the trouble may be due to dirty record/playback heads. Use the head 
cleaning card as directed. Then test the calculator using the diagnostic program card 
furnished with it , following the instruct ions provided . If diffi culty persists your HP-97 
should be taken or sent to an authorized Hewlett-Packard Customer Service Facil ity. 

4 . Cards must move freely past the record/playback heads . Holding a card back or bumping 
a card after the card drive mechanism engages could cause a card to be misread. 

CAUTION 
Cards can be accidentally erased if subjected to strong magnetic fields. (Magneto­
meters at airports are in the safe range.) 

5. Check the condition of your magnetic cards. Cards that are dirty or that have deep 
scratches will sometimes not read properly. 

6. If you are trying to operate the calculator outside the recommended temperature range , 
you may experience problems with the card reader. Low temperatures may cause the 
calculator to register I Error I when a magnetic card is read . 

Temperature Range 
Temperature ranges for the calculator are: 

Warranty 

Operating 
Charging 
Storage 

Full One-Year Warranty 

+ 10 0 to 40°C 
+ 15° to 40°C 
- 40° to +55°C 

+ 50° to 104°F 
+ 59° to 104°F 
- 40° to + 131 °F 

All Hewlett-Packard calculators and their accessories are warranted against defects in 
materials and workmanship for one (1) year from the date of delivery. During the warranty 
period Hewlett-Packard will repair or, at its option, replace at no charge components that 
prove to be defective , provided the calculator or accessory is returned, shipping prepaid, to 
Hewlett-Packard 's Customer Service Facility. (Refer to Shipping Instructions.) 

This warranty does not apply if the calculator or accessory has been damaged by accident or 
misuse or as a resu lt of service or modification by other than an authorized Hewlett-Packard 
Customer Service Facility. No other expressed warranty is given by Hewlett-Packard. 
HEWLETI-PACKARD SHALL NOT BE LIABLE FOR CONSEQUENTIAL DAMAGES . 

Some states do not allow the exclusion or limitation of incidental or consequential damages, 
so the above limitation or exclusion may not apply to you. 

This warranty gives you specific legal rights, and you may also have other rights which vary 
from state to state. 

Warranty Information Toll-Free Number 
800/648-4711 (In Nevada call collect 702/323-2704.) 
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Obligation to Make Changes 

Products are sold on the basis of spec ifications applicable at the time of sale. Hewlett· Packard 
shall have no obligation to modify or update products once sold . 

Repair Policy 
Repair Time 

Hewlett · Packard calculators are normaIly repaired and reshipped within five (5) working days 
of receipt at any Customer Service Facility. This is an average time and could possibly vary 
depending upon time of year and work load at the Customer Service Facility . 

Shipping Instructions 

The calculator should be returned , along with completed Service Card , in its shipping case 
(or other protective package) to avoid in· transit damage. Such damage is not covered by 
warranty, and Hewlett ·Packard suggests that the customer insure shipments to the Customer 
Service Facility. A calculator returned for repair should include the ac adapter/recharger and 
the battery pack. Send these items to the address shown on the Service Card . 

Shipping Charges 

Whether the calculator is in· warranty or out-of·warranty. the customer should prepay ship· 
ment to the Hewlett-Packard Customer Service Facility. During warranty, Hewlett-Packard 
will prepay shipment back to the customer. 

Further Information 

Service contracts are not available. Calculator circuitry and design are proprietary to Hewlett· 
Packard , and Service Manuals are not available to customers. 

Should other problems or questions arise regarding repairs, please call your nearest Hewlett· 
Packard Sales Office or Customer Service Faci lity. 
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Appendix C 

Improper Operations 

If you attempt a calculation containing an improper operation-say, division by zero-the 
calculator display will show I Error ~ In addition, if the Print Mode switch 

TRACE 
MAN.mmNORM is se t to NORM or TRACE , the word ERR()~' will be printed (unless the 

calculator is out of paper). 

The following are improper operations: 

where x = 0 
where y = 0 and x ~ 0 
where y < 0 and x is non-integer 
where x < 0 
where x = 0 
where x ~ 0 
where x ~ 0 
where I x I is > I 

wherelx l is > 1 
where x = 0 
where n = 0 
where n 1!S: I 

mm a 0 , mm iii 0 , mm EI 0. mm iii 0. where magnitude of number in storage 
register (lli wou ld then be larger than 9 .999999999 X 1099

. 

I Y.CH ) 

~ 1111 
mmllll 
9l1li 

where y = 0 
where ASS (INT I) > 9 
where ASS (lNT I) > 25 
where ASS (lNT I) > 25 

mm a l1li, mm iii l1li, mm El IIII, mm iii l1li, where ASS (INT [) > 25, or where 
magnitude of number in storage register addressed by I would be larger than 9.999999999 x 1099 • 

Qg) l1li , @gJ1III, where ASS (lNT I) > 25 

BI!lIlll, mm l1li, where -999 > [NT I > 19 

Card reader malfunction. 

Allempting to print when there is no paper in the calculator. 

Attempting to record on a protected side of a magnetic card. 
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Appendix 0 

Stack Lift and LAST X 

Stack Lift 
A number keyed in following one of these operat ions lifts the stacie: 

• a 
13 

• iii 
I!lI 
~ 
~ 
ID 
I SIN"l ] 

mm 
Imm 
~ 
1m 
IX"'Y" ] 
Ix=y ' l 
pc>>'1 
I" YOI 
IX"'O"] 
Ix=o"l 
Ix>o?1 

~ 
1m! 
Icos"1 
IlJlI 
I TAN-II 

(iB!) 
IFR.o I 
rii 
Ell 
I!J 
DJ 
EZl@]-0 
~@]'0 
~@]'0 
~ 0.l1li 
~ 0.l1li 

[W/DATA ] 

[H.MS" I 
I-H.MS I 
~ 
I'll 
m 
o 
o 
1m 
liD 
mm rEl. D· D. l1li 
BE @J. D· D. l1li 
I!3rEl. D·D 
~ 
~ 
~ 
~ 
ICLREG I 
B 
B 
I H.MS+ I 
19. cH I 
em. if not preceded by digit • • or 8. 
[ PAUSE I 

ImrEl .D· D . O l1li 
ImrEl.D· D .O l1li 
1m . rEl. l1li 
1m a @J. l1li 
1m 13 @J. l1li 
1m . @J. l1li 
em 
all 
~ 

2 
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A number keyed in following one of these keys does not affect the stack: 

sa, when preceded by 8, DD , or digit. 
mil 
1m 
ma 
@'l ®,IDI 
DD 
ICL PAGMI} in RUN mode 
@ill 
[MERGE I 

IllmI3 
PRINT: I SPACE I 
PRINT: IREG I 
8 
PRINT: I PRGM I 
PRINT: I STACK I 
@} through ~ 

A number keyed in following one of these operations writes over the number in the X-register 
and the stack does not lift: 

LAST X 
The following operations save x in LAST X: 

a BID rii 
a lID II 
EI 0 FlI 
a IFRAC I m 
I +H.MS I ~ mil 
I H.MS-I 1m CiO"J 
@l [@ em 
(@ Em = 
~ [ SIN-I I 1 ..... ·1 
~ ffi1) 

ID [mJ 

~ Icos·'] 

I I'.cHI ma 
[TAN-I I 
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Appendix E 

Calculator Functions and Keycodes 

This table shows the corresponding functions that can be loaded into program memory on the 
HP-67 Programmable Pocket Calculator and the HP-97 Programmable Printing Calculator. 

HP-97 HP-97 HP-97 HP-67 HP-67 
Tape Symbol Keystrokes Keycode Keystrokes Keycode 

e @] 00 @] 00 
GJ 01 GJ 01 
0 02 0 02 

3 0 03 0 03 
4 0 04 0 04 
• m 05 m 05 -' 
t · ~ 06 ~ 06 - 0 07 0 07 , 
0 - ~ 08 ~ 08 
9 ill 09 ill 09 

8 -62 8 83 
; /X m 52 1lI (1liJ 35 62 
: e~ D @:) 16 33 iii 1"' 1 32 53 
HBS D @J 16 31 Ill@) 35 64 
eFe D@J @] 16 22 00 1lI @!l @] 35 61 00 
~F; D IClFI GJ 16 22 01 IlI @!lGJ 35 61 01 
[F2 D@J 0 16 22 02 1lI @!l 0 35 61 02 
CF3 D@J 0 16 22 03 1lI @!l 0 35 61 03 
CHS B!i] -22 B!i] 42 

['LRf D ICLREG I 16--53 DICLREGI 31 43 
('" v B!3 - 51 B!3 44 ~" 
rno B 42 D~ 31 63 ............ 

C,.IC-I 
v.' D leos-'I 1642 iii leos-'I 3263 
DEI; D~ 16-21 1lI ~ 35 41 

D -24 D 81 
D~R D B 16 45 1iI ~ 32 73 

DSpe @@@] -63 00 9@] 23 00 
DSPI @@GJ -63 01 9GJ 23 01 
DSP2 @@0 -63 02 90 2302 
DSP3 @@0 -63 03 9 0 23 03 

L: DSP4 @@0 -63 04 9 0 2304 
DSP5 @@m -63 05 9 m 23 05 
DSP6 @@~ -63 06 9~ 2306 
nSF? @@0 -63 07 90 23 07 
DSP8 @@~ -63 08 9 ~ 2308 
DSP9 @@ill -63 09 9 ill 23 09 
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HP-97 HP-97 HP-97 HP-67 HP-67 
Tape Symbol Keystrokes Keycode Keystrokes Keycode 

rlSP; ~1IIl -63 45 Blill 23 24 

DS:1 D @E) D 16 25 46 D loszl 31 33 
DSZ; D @E) 1IIl 16 25 45 liI lDszml 32 33 

EEX 1m -23 1m 43 

rNG m!!I -13 IlI IEHGI 35 23 

fNTt Im!iIl -21 Im!iIl 41 
~. mil 33 liI ~ 32 52 

Fe? D~ @) 16 23 00 1lI 1f1)@) 35 71 00 
F!" D ~ITl 16 23 01 IlI If1)ITl 35 71 01 

F2? D ~0 16 23 02 1lI 1f1)0 35 71 02 

F3? D ~0 16 23 03 1lI 1f1)0 35 71 03 

FRC D IFRAe I 1644 liI lFRAC I 32 83 
FTI,' 

. 0 DEI -11 D rEKJ 31 23 

GRAD D~ 16-23 IlI IGRDI 35 43 

GSB!! rim @) 23 00 D ~ @) 31 22 00 
~SBl rim ITl 23 01 D ~ ITl 31 22 01 

~SB2 rim 0 23 02 D ~ 0 31 22 02 
(;5£3 rim 0 23 03 D ~0 31 22 03 
~SB~ rim 0 23 04 D ~ 0 31 22 04 
GSBS rim@) 23 05 D ~ @) 31 22 05 
~S86 rim 0 23 06 D ~ 0 31 22 06 

GSB7 rim 0 23 07 D ~ 0 31 22 07 

GSBE' rim 0 23 08 D ~ 0 31 22 08 

GSB9 rimm 23 09 D~ m 31 22 09 

GSBA rimD 23 11 D ~ D 31 22 11 
:;SSB rimD 23 12 D ~ D 31 22 12 

GSBC rimB 23 13 D ~ B 31 22 13 
GSBD rimm 23 14 D ~ m 31 22 14 
r,SBf rimD 23 15 D ~ D 31 22 15 

Gse" rim D 0 23 16 11 liI lGSB tI 0 32 22 11 

GSB" rim D @J 23 16 12 m IGSB. 1 @J 32 22 12 

'SBc rim D @) 23 16 13 m lGSBtl @) 32 22 13 
GSBJ rim D @J 23 16 14 IiI IGSB tI @J 32 22 14 
GSBe rim D (!) 23 16 15 iii I GSB tI (!) 32 22 15 
GSS; rimlill 23 45 D ~ 1IIl 31 22 24 

GTOB mB@) 22 00 mB@) 22 00 

GTOl mBITl 22 01 mBITl 22 01 

bT02 mB0 22 02 mB 0 22 02 

=T03 mB0 22 03 mB 0 22 03 

GT04 mB0 2204 mB 0 22 04 

GT05 mB@) 22 05 mB @) 22 05 

Gro6 mB0 22 06 mB 0 22 06 
"'r"''? Co ;I .... mB0 22 07 mB0 22 07 

"roe mB(!) 22 08 mB 0 22 08 

GT09 mBm 22 09 mBm 22 09 
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HP-97 HP-97 HP-97 HP-67 HP-67 
Tape Symbol Keystrokes Keycode Keystrokes Keycode 

Gr~H ml!lll 22 11 ml!lll 22 11 
;;r08 ml!lO 22 12 ml!lO 22 12 
GTO[, ml!lB 22 13 ml!lB 22 13 
;TOV ml!lm 22 14 ml!lm 22 14 
GTOE ml!lO 22 15 ml!lO 22 15 
(;TO. ml!l a iii 22 16 11 ml!l a Iil 22 31 11 
GTOb ml!l a Ihl 22 16 12 ml!l a Ihl 22 31 12 
:;roc ml!l a I<J 22 16 13 ml!l a I<J 22 31 13 
~7"OrJ ml!l a Gil 22 16 14 ml!l a Gil 22 31 14 
(;TOe ml!l a Iil 22 16 15 ml!l a Iil 22 31 15 
~TO; ml!lllll 22 45 ml!lllll 22 24 
~H/'IS a~ 16 35 a l - H.Msl 32 74 
H1'1S'" a~ 16 36 a u;) 31 74 
H/'IS+ a~ 16-55 1111 H.MS> I 35 83 

1NT a GiiiJ 16 34 a GiiiJ 31 83 
lSZ1 a GWa 16 26 46 a GW 31 34 
'''''7· .. ;:,~. a GWIIII 16 26 45 D IiSZJlil 32 34 

~~BLe 1m@) 21 00 a @ @) 31 25 00 
t!..B~l ImGJ 21 01 a @ GJ 31 25 01 
.LEL2 1m0 21 02 a @ 0 31 25 02 

*:"PL3 1m@) 21 03 a @ @) 31 25 03 
t~EL4 1m0 21 04 a @ 0 31 25 04 
*LFL5 1m III 21 05 a @ 1II 31 25 05 
tLELt: ImCID 21 06 a @ CID 31 25 06 
*~EL7 1m0 21 07 a @0 31 25 07 
tLBLe ImCID 21 08 a @ CID 31 25 08 
.LBL9 Imffi 21 09 a @ ffi 31 25 09 
*LBLh 1m III 21 11 a @ 1l 31 25 11 
~'~BLB ImO 21 12 a @ o 31 25 12 
.. LBL[, 1mB 21 13 a @ B 31 25 13 
.UlLD Imm 21 14 a @ m 31 25 14 

*LELf ImO 21 15 a @ O 31 25 15 
*LBL~, 1m a iii 21 16 11 a ~1il 32 25 11 
.!.B:"'£, 1m a Ihl 21 16 12 a ~1hl 32 25 12 
,LBLe 1m a I<J 21 16 13 a ~1<J 32 25 13 
.LBU 1m a Gil 21 16 14 a ~Gil 32 25 14 
.LBLe 1m a Iil 21 16 15 a ~1il 32 25 15 

UI I!lI 32 a Lii) 31 52 
LOG a Wil 16 32 a Wil 31 53 

Lsrr. a !WllJ 16-63 III ILsTXI 35 82 

• -45 • 51 
MRG a riWW 16-62 a lMERGEI 32 41 

N! a liill 16 52 III (ED 35 81 
~p Ci1 34 a @l 32 72 



298 Calculator Functions and Keycodes 

HP-97 HP-97 HP-97 HP-67 HP-67 
Tape Symbol Keystrokes Keycode Keystrokes Keycode 

" 53 55 a llil 31 82 
~:CH a lliQi) 16 55 l!J 1%CHI 32 82 

r ' , 1 alii 16-24 1lI~ 35 73 
a -55 a 61 

P'?EG aGiW 16-13 IlIIREGI 35 74 
F'~ST a l STACK I 16- 14 l!J ISTKI 32 84 
pp;x IlIiIIliD -14 a l-x-I 31 84 
P:S allliJ 16-51 a 1.,.1 31 42 
PFE a I PAUSE I 16 51 1lI1 .. 1 ... I 35 72 

-II all 44 a ~ 31 72 
RJ liD -31 Ill§!) 35 53 

R'" a~ 16-31 Ill §!) 35 54 
F'A~ alWi 16-22 IlI IRAol 35 42 
p .. :, a~ 16 46 a (Q;l 31 73 

Re!.G B@) 36 00 B@) 34 00 
p r-r , . _. BOJ 36 01 B OJ 34 01 
PC'!..2 B0 36 02 B 0 3402 

P~L3 B@) 36 03 B @) 34 03 
RC:"4 B0 36 04 B0 3404 

P:~5 BI1l 36 05 B I1l 34 05 
PCLt Bm 36 06 B m 34 06 
R:~7 B0 36 07 B0 34 07 
RC!.S Bm 36 08 Bm 34 08 
R:':"9 Bm 36 09 B I!l 34 09 
FCLA BB 36 11 BB 34 11 
RCLB BD 36 12 BD 34 12 
,f?CLC Brill 36 13 Brill 34 13 
RCLD Bm 36 14 Bm 34 14 
ReLE BD 36 15 BD 34 15 
R'" T Ba 3646 1lI @ 3534 
~-. 

RC!. ; BIlII 3645 BIlII 34 24 

RCL: BID 36 56 BID 34 21 

RND a Wifiil 16 24 a~ 31 24 
R/ S 1m 51 IRlsl 84 

RTN IimI 24 1lI§BJ 3522 

S a~ 16 54 l!J [!) 32 21 

SCI 1m -12 l!J I seol 32 23 
SFe a~ @) 16 21 00 1lI (@@) 35 51 00 
oFl a~OJ 16 21 01 IlI (@OJ 35 51 01 

SF:? a~0 16 21 02 1lI[@0 35 51 02 
SF3 a~ @) 16 21 03 1lI (@@) 35 51 03 
1+ ID 56 ID 21 
!- a~ 16 56 IlI IB 35 21 

SIN mI 41 a Ciiiil 31 62 
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HP-97 HP-97 HP-97 HP-67 HP-67 
Tape Symbol Keystrokes Keycode Keystro~es Keycode 

SIN-' D 15''- '1 16 41 IlJ ls,.-' 1 32 62 
SPC D 1 SPACE I 16-11 IlI I SPACE I 35 84 

L: 
:X rEI 54 D @ 31 54 

fT~e. 11m] II @] 35-24 00 11m] II @] 33 81 00 
~T:.. 1 11m] II ITl 35-24 01 11m] II ITl 33 81 01 - .. 
f7-:-2 11m] 11 0 35- 24 02 11m] 110 33 81 02 
C''''-- 11m] 11 0 35-24 03 11m] 110 33 81 03 
fT-:'4 11m] 110 35-24 04 11m] 110 33 81 04 
S'T-:-5 11m] II m 35-24 05 11m] II m 33 81 05 

L: :"'-7£ 11m] II m 35-24 06 11m] II m 33 81 06 
ST-:-;" 11m] 11 0 35-24 07 11m] 110 33 81 07 
:T.;S 11m] 11 m 35-24 08 11m] II m 33 81 08 

L: 
::-:-9 11m] II (!] 35-24 09 11m] II (!] 33 81 09 .. 
~:-e 11m] a @] 35-45 00 11m] a @] 33 51 00 
2"'-1 11m] a ITl 35-45 01 11m] a ITl 33 51 01 
C Or

_" 11m] a 0 35-45 02 11m] a0 33 51 02 

L: ?T-3 11m] a 0 35-45 03 11m] a0 33 51 03 
f~-4 11m] a 0 35-45 04 11m] a 0 33 51 04 
:T_~ 11m] a m 35-45 05 11m] a m 33 51 05 

L.: '-T_~ 11m] a m 35-45 06 11m] a m 33 51 06 _. c 

S''''-''' 11m] a 0 35-45 07 11m] a 0 33 51 07 
CIT _c· 11m] a m 35-45 08 11m] a m 33 51 08 -, -" 

2T-9 11m] a (!] 35-45 09 11m] a (!] 33 51 09 
S;+B 11m] a @] 35-55 00 11m] a@] 33 61 00 
C' .... f 11m] a ITl 35-55 01 11m] a ITl 33 61 01 , , . 
STt2 11m] a 0 35-55 02 11m] a 0 33 61 02 
~T.7 11m] a 0 35-55 03 11m] a 0 33 61 03 .. 1'",,-

SIf4 11m] a 0 35-55 04 11m] a 0 33 61 04 
:-.. :, 11m] a m 35-55 05 11m] a m 33 61 05 
£''''+6 11m] a m 35-55 06 11m] a m 33 61 06 
2;+;' 11m] a 0 35-55 07 11m] a 0 33 61 07 
ST"'S 11m] a m 35-55 08 11m] a m 33 61 08 
£''''+9 11m] a (!] 35-55 09 11m] a (!] 33 61 09 
s"xe 11m] 13 @] 35-35 00 11m] 13 @] 33 71 00 
C'Tv1 "" ,.-,,, 11m] 13 ITl 35-35 01 11m] 13 ITl 33 71 01 
STx2 11m] 13 0 35-35 02 11m] 13 0 33 71 02 " C'Tv7 11m] 13 0 35-35 03 11m] 13 0 33 71 03 .., , ~, .. ' 
E'Tx4 11m] 13 0 35-35 04 11m] 13 0 33 71 04 
C'Tv~ 11m] 13 m 35-35 05 11m] 13 m 33 71 05 .. " -- .... 
STxe; 11m] 13 m 35-35 06 11m] 13 m 33 71 06 
:.~,? 11m] 13 0 35-35 07 11m] 13 0 33 71 07 
ST!~E 11m] 13 m 35-35 08 11m] 13 m 33 71 08 
ST.>r:9 11m] 13 (!] 35-35 09 11m] 13 @) 33 71 09 



300 Calculator Functions and Keycodes 

HP·97 HP·97 HP·97 HP·67 HP·67 
Tape Symbol Keystrokes Keycode Keystrokes Keycode 

ST~; mil 11 1m 35-24 45 mil 111m 33 81 24 
ST-; mil 11 1m 35-45 45 mil 111m 33 ·51 24 
STt; mil II 1m 35-55 45 mil II 1m 33 61 24 
2T.....:; mil 13 1m 35-35 45 mil 131m 33 71 24 
E'TOe mil@] 35 00 mil@] 33 00 
STDl mil III 35 01 mil III 33 01 
STD.? milm 35 02 milm 33 02 
~TC3 milm 35 03 milm 3303 

ST04 mil 0 35 04 mil 0 33 04 
ETDS milm 35 05 milm 33 05 
STDt: milm 35 06 milm 33 06 
sr07 mil 0 35 07 mil 0 33 07 
S TI''' '::' .« milm 35 08 milm 33 08 
STD9 milm 35 09 milm 33 09 
STC,A mila 35 11 mila 33 11 
STDB milD 35 12 mila 33 12 
STJ[ milm 35 13 milm 33 13 
~"'''i' milm 35 14 milm 33 14 ... ' I.'V 

5Ta£ milD 35 15 milD 33 15 
STD1 mila 3546 III Isfjl 35 33 
CT, • 
.. ' , .. I • mil 1m 35 45 mil 1m 33 24 
T ;:t~-' a ITAw'l 1643 O ITA ... '1 3264 

TAN m:J 43 O~ 31 64 
x 13 -35 13 71 

1/1"'-' 
~ .... ,h O lw/ DATAI 16-61 O IW/OATAI 31 41 
.\'~e? D Ix.o')l 16-42 O~ 31 61 
.. =['? a Ix=o?1 16-43 a Ix= OI 31 51 
,.(:? a Ix>o?1 16-44 O~ 31 81 
x/e'''' D rx<o?1 16-45 O IEOl 31 71 
:-; ~ 'r a l"y?1 16-32 a Ix.yl 32 61 

,\='j'/j a Ix=Y'! 16-33 0 0J 32 51 
\' t'n Xl, a Ix>y?1 16-34 a Ix>yl 32 81 
,i-:~) n a l«y?1 16-35 a m 32 71 

a lB 16 53 a lB 31 21 
,v~ Ell 53 a~ 3254 

\·''''r a I x" l 16-41 III Ix"l 35 24 ",.l .. Em -41 1lIlill:l 35 52 
.... ,. Oil 31 1lI~ 35 63 



A 

Absolute value , 78 
AC line operation , 282 
Accessing protected registers, 66 
Accessing subroutines, 177 
Accessories, 277 
Accidentally erasing cards , 289 
Accumulat ions, 97 
Adding angles, 87 
Adding time , 87 
Addition, 27 
Addition, storage, 72 
Address . indirect, 201 
Address, merged data, 258 
Addressable storage registers , 63 
Advancing the paper. 25 
Aligning decimal point s, 41 
Altering numbers , 77 
Angle conversions, 84 
Antilogs, 93 
Application pacs, 279 
Arithmeti c: chain , 54 

constant , 60 
register , 72 
simple, 27 
vector, 106 

ASlerisk labe l , 26 
Automatic display switching , 42 
Automat ic memory stack, 47 
Average (mean), 100 
Avogadro's number, 64 

B 

Back-S1epping, 135. 144 
Battery care, 284 
Banery, charging the, 282 
Battery operation , 283 
Battery replacement, 283 
Beginning of a program, 119 
Blank card , reading, 118 
Blank cards, ordering, 278 
Blank di splay , 288 
Blurring display, 288 
Branching, 153-163 

Index 
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Branching, indirect, 214 
Branching, reverse, 221 
Buffered keyboard, 25 

C 

Calendar Functions program, 15 
Cancelling a merge code , 269 
Card holders, 279 
Card input , 112 
Card maintenance, 287 
Card packs, 278 
Card reader , 112, 245-269 
Care of battery, 284 
Chain calculations , 29 
Changing sign, 24 
Changing the battery, 283 
Changing the paper, 286 
Charg ing temperature, 289 
Charg ing the battery, 282 
Charging time, 282 
Cleaning magnet ic cards, 287 
Clearing: display, 24, 50 

fl ags , 231 
program memory, 118 
stack, 72 
storage registers, 70 

Codes, key, 116, 271 , 295 
Command-cleared flags, 231 
Common logarithm , 93 
Conditional branching , 158 
Conditionals, 159 
Constant , 60 
Conversions: dec imal hours/hours, minutes, seconds, 85 

degrees/degrees, minutes, seconds, 86 
degrees/radians , 83 
polar/rectangular coordinate, 89 

Coordinates, 89 
Correcting display entries, 24 
Correcting programs, 135-149 
Correct ing stati stical data, 105 

. Counter (i -register), 194 
Cube roots, 95 

D 

Data cards, 251 
Data entry flag , 232, 235, 267 
Data storage , 63 
Decimal display, 36 
D~cimal hours to hours, minutes, seconds , 85 
Decisions , conditional, 159 



Decrementing, indirec t, 213 
Decrementing the I-registe r, 192 
Defec ti ve battery pack, 284 
Degrees mode, 84 
Degrees to degrees, minutes, seconds, 86 
Degrees to radians, 84 
Deleting a program instruction, 146 
Deleting numerical entr ies, 24 
Deleting siatistical data, 105 
Dirty cards, 287, 289 
Dispersion around mean, 102 
Display: blank , 288 

blurring, 288 
clearing, 50 
error, 45 
formatting, 35 
low power, 45 

Displaying exponents of ten, 38 
Display formatt ing, 35 
Display swi tching, 42 
Division, simple, 28 
Division, storage, 73 
Document ing a program, 124, 149 

E 

Editing a program, 135·149 
Editing with the printer, 148 
Ending a program, 119 
Engineering notation, 38 
Entering an exponent , 43 mmm key, 27, 51 
Erasing a program, 117 
Error conditions, 291 
Error display, 45 
Exchanging primary and secondary, 66 
Exchanging x and I, 192 
Exchanging x and y, 49 
Execut ing program instructions, 122 
Exponentiation, 94 
Exponents of ten: displaying, 38 

entering, 43 
Extracting roots, 80, 95 

F 

Factorials, 79 
Feed, paper, 25 
Finite loops, 194, 197 
Fixed point display, 37 
Flags, 231·234 
Flowcharts, 124 
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Formatting display/printer, 35 
Four-register stack, 47 
Fractional exponent, 95 
Fractional portion of a number, 78 

Function keys, 77 
Functions, 25 
Functions. trigonometric. 83 

G 

Gold key, 23 
Go to a step number. 142 
Go to, indirect, 214 
Go-to instruction, 153 
Go to subroutine, indirect. 214 
To to subroutine , instruction , 177 
Grads mode, 84 

H 

Halt for data entry, 169 
Head-cleaning card, 287 
Heat-sensiti ve paper. 285 
Hours, minutes, seconds to decimal hours, 86 

Hours to hours, minutes, seconds, 85 
HP-67, 271 

Illegal operations, 45, 291 
Improper card reader operation, 288 

Improper operations. 45, 291 
Incrementing, indirect, 213 
Incrementing the I-register, 192 
Index of keyboard, 8 
Indirect control, 201 
Inequality conditionals, 159 
In itializing a program, 137 
Input pause , 173 
Inputting a prerecorded program. 112 
Inputting data from a card. 252 
I-register, 191 
Insert ing a program instruction, 142 
Inserting spaces, 132 
Instruction, codes, 116 
Integer key, 78 
Interchangeable software , 271 
Interrupting a program, 169 



L 
L 

K 

Keyboard summary, 8 
Key buffer, 25 
Keycodes, 116, 271 , 295 
Keying in exponents of ten, 43 
Keying in num bers, 24 

L 

Labe l instructions , 119, 124 
Label search, 122 
LAST X register, 58 
Lifting the slack, 293 
Listing . program, 114, 131 
Listing slack contents, 48 
Listing storage registers, 69 
Loading data from a card , 252 
Loading a prerecorded program. 112 
Loading a program, 119 
Load , pausing for a, 266 
Logarithms, 93 
Looping, 153 
Low power di splay, 4S 

M 

Mach num ber , form ula fo r, 95 
Magnetic card input , 112, 245 
Magneti c card maintenance, 287 
Maintenance: calculator, 281 

magnetic cards, 287 
printer, 287 

Manipulation functions, 13S 
MANual mode, 25 
Marking cards, 250 
Matrix, keycode, 117 
Maximiz ing battery li fe , 284 
Mean, 100 
Memory: program , 115 

reg isters, 63-75 
stack , 47 

Merged loadi ng of data, 258 
Merging progra ms, 247 
Mnemonics, 250 
Modify ing a program , 140 
Moon Rocket Lander program, 112 
Multiple card packs, 278 
Multiplication, simple, 28 
Multiplication , storage reg ister, 73 
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N 

Natural logarithms, 93 
Negati ve address, 221 
Negati ve ex(X)nent , 94 
Negati ve numbers, 24 
Nested subroutines, 185 
Net amount calculati on, 82 
Non-printing mode. 25 
Nonrecordable operations, 13S 
NORMal mode, 25 

o 
One-number functions, 26, 52 
One-year warranty, 289 
Operating temperature, 289 
Optional accessories, 277 
Output , pausing for, 171 
Overflow, calculator , 44 
Overflow. storage registers, 74 
Overwrit ing X- register, 294 

P 

Paper, 285 
Paper advance pushbutton, 25 
Paper feed, 25 
Paper replacement , 286 
Paper rolls (ordering), 278 
Pause instruction, 171 , 266 
Pausing for input , 173 
Paus ing to read a card, 266 
Pausing to view output , 171 
Percentages, 82 
Percent increase/decrease, 83 
Percent of change , 83 
Permutatio ns, 79 
Pi , 81 
Polar 10 rec tangular coordinates, 90 
Population standard deviation, 104 
Powers of ten: display ing, 38 

entering, 43 
Prefi x key, 23 
Preserving printed tapes, 285 
Primary-exchange-secondary operation , 66 
Primary registers, 63 
Printer, 25, 285 
Printer fo rmatting , 40 
Printer maintenance , 287 
Printing a program, 114 
Print ing a space, 132 
Printing displayed numbers, 25 



Printing stack contents, 47 
Printing storage registers, 69 
Print Mode switch, 25 
Printing the X·reg isler, 2S 
Program card holders, 279 
Program cards, 245 
Program editing , 135-149 
Program execution, 122 
Program hall , 169 
Program listing, 114, 131 
Program memory, 115 
Programming, 1 J 1-269 
Programming pads, 278 
Program record , 246 
Protected storage registers. 66 
Protecting a card , 250 
Pythagorean theorem program , 136 

Q 

Quadratic equation program. 178 

R 

Radians mode, 84 
Radians to degrees, 83 
Raising num bers to powers , 94 
Random number generator, 216 
Reading a program card, 112 
Recall from I-register, 6S 
Recall from primary registers, 64 
Recall from secondary registers, 68 
Recalling numbers, 63 
Recharging the battery, 282 
Reciprocals , 79 
Recording a program , 246 
Recording data onto a card, 251 
Rectangular to polar coord inates , 89 
Register arithmetic, 72 
Register arithmetic, indirec t, 208 
Registers: LAST X, S8 

memory, 63-75 
primary, 63 
protected , 66 
secondary, 66 
statisti cal, 97 

Reloading a recorded program, 247 
Repair policy, 290 
Repair time, 290 
Replacement paper, 278 
Replacing the battery , 283 
Replacing the paper, 286 
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Reserve power pack , 278 
Reset 10 step 000, 138 
Return instruction, 119 
Reverse branching , 221 
Reviewing the stack, 48 
ROil-down key, 48 
ROil-up key, 49 
Rounding numbers, 36, 77 
Running a program, 121, 138, 145 
Run/stop, 169 

S 

Scientific notation, 36 
Scratched cards, 289 
Searching for a labe l, 122 
Secondary registers, 66 
Security cradle, 277 
Seed, 216 
Self.discharge rate , battery, 284 
Separating numerica l eniTies, 27 
Service and mai ntenance, 281-290 
Setting flags, 231 
Shipping charges, 290 
Shipping instruct ions, 290 
Sigma minus key , 105 
Sigma plus key, 97 
Single-step execution, 135, 139 
Single-step viewing, 141 
Spacing, 132 
Square roots, 80 
Squaring , 80 
Slack lift , 293 
Stack , memory. 47 
Standard accessories, 277 
Standard deviation , 102 
Standard deviation , population , 104 
Standard pac, IS 
Statistical functions , 97 
Statistical reg isters, 97 
Step numbers, 115 
Stopping a program, 169 
Storage, indirect , 205 
Storage registers, 63-75 
Swrage register arithme tic, 72 
Storage temperature, 289 
Storing cards, 287 
Swring in primary registers, 64 
Storing in secondary registers, 66 
Storing numbers, 63 
Storing numbers in I, 191 
Storing paper, 285 



Subroutine limits, 185 
Subroutines, 177·186 
Subtracting angles, 87 
Subtracting time, 87 
Subtraction, simple, 28 
Subtraction, storage, 73 
Summations, 97 
Switch, print mode , 25 
Symbols, fl owchart, 126 

T 

Tape symbols, 295 
Temperature range , 289 
Test-cleared flags, 232 
Tests, conditional, 159 
Thermal paper, 285 
Top of program memory, 115, 120 
TRACE mode , 25 
Trigonometric functions, 83 
Trigonometric modes, 84 
Two-number functions , 27, 53 

u 
Unconditional branching, 153·158 
Unprotected card, 246 
Unprotected registers, 63 
Use of routines/subroutines, 182 

v 
Vector arithmetic, 106 
Verifying program changes , 145 
Viewing output , 171 
Viewing, single- step, 141 
Viewing the stack , 47 

w 
Warranty, 289 
Worksheets, programming, 278 

x 
x-exchange-I, 192 
x-exchange-y, 49 
X-register , 47 
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Service Information 
Must be completed and returned with your calculator, charger and batteries 

Owner's Name Dale Purchased 

Home Phone Work Phone 

Ship-to address for returning repaired calculator 

Street Address City Stale Zip 

Describe Problem: ______________________ ____ _ 

Model No. Serial No. 

Preferred method of payment for out-of-warranty repairs. If not specified, unit will be 
returned C.O.D. 0 BankAmericard 0 Master Charge 

Card No. Expiration Date 

Name appearing on credit card 
o Purchase Order, companies with established Hewlett-Packard credit only . (Include copy of 

Purchase Order with shipment.) 

Authorized SignabJre P.O. NurOOer 

HEWl.ETT S PA. CKARD 

Calculator Catalog and Buying Guide Request Card 
A friend or associate might also want to know about Hewlett-Packard calculators. If you 
would like us to send the Hewlett-Packard Calculator Catalog and Buying Guide 
(with interesting articles, features and letters), please mail his/her name and 
address on this postage paid Request Card. 

Primary Interest: 
D Scientific Calculators D Business Calculators D All 
D Scientific Printing Calculators 
D Fully Programmable Calculators 

Name ___________________________________________________ __ 

Title _____________________________________________________ _ 

Company _________________________________________________ _ 

Street ___________________________________________________ __ 

City __________________________ State _______ Zip ________ _ 



Service Card 
Refer to the appendix of your Owner's Handbook to diagnose a calculator malfunction. The 
warranty period for your calculator is one year from date of purchase. Unless Proof of Purchase 
is enclosed (sales slip or validation) Hewlett·Packard will assume any unit over 12 months old is 
out of warranty. (Proof 01 Purchase will be returned with your calculator.) Should service be 
required, please return your calculator, charger, batteries and this card protectively packaged 
to avoid in-transit damage. Such damage is not covered under warranty. 

Inside the U.S.A. 
Complete the reverse side of this card and return items safely packaged directly to : 

Hewlett-Packard 
APD Service Department 

P.O. Box 999 
Corvallis, Oregon 97330 

We advise that you insure your calculator and use priority (AIR) mail for distances greater than 
300. miles to minimize transit times. All units will be returned via priority maiL 

Outside the U.S.A. 
Where required please fill in the validation below and return your unit to the nearest designated 
Hewlett-Packard Sales and Service Office. Your warranty will be considered invalid if this com­
pleted card is not returned with the calculator. 

Model No. Serial No. Oale Received 

Invoice No.,.oelivery Note No. 

Sold By: 

--------------------~----------

BUSINESS REPLY MAIL 
No postage stamp necessary if mailed in the United States 

Postage will be paid by: 

Hewlell-Packard 
1000 N.E. Circle Blvd. 

Corvallis, Oregon 97330 

FIRST CLASS 

Permit No. 
33 

Corvallis, 
Oregon 
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Useful Conversion Factors 

The following factors are provided to to digits of accuracy where possible. Exact values are 
marked with an asterisk. For more complete information on conversion factors, refer to 
Metric Practice Guide £380·74 by the American Society for Testing and Materials (ASTM). 

Length 
1 inch 
1 foot 
1 mile (statute)t 
1 mile (nautical)t 
1 mile (nautical)t 
Area 
1 square inch 
1 square foot 
1 acre 
1 square milet 
Volume 
1 cubic inch 
1 cubic foot 
1 ounce (fluid)t 
1 ounce (fluid)t 
1 gallon (fluid)t 

Mass 
1 ounce (mass) 
1 pound (mass) 
1 ton (short) 
Energy 

= 25.4 millimeters· 
= 0 .304 8 meter· 
= 1.609 344 kilometers· 
= 1.852 kilometers· 
~ 1.150 779 448 miles (statute)t 

= 6.451 6 square centimeters· 
~ 0.092 903 04 square meter· 
~ 43 560 square feet 
= 640 acres 

= 16.387 064 cubic centimeters· 
~ 0.028 316 847 cubic meter 
= 29.573 529 56 cubic centimeters 
~ 0.029 573 530 liter 
~ 3.785 411 784 liters· 

~ 28 .349 52312 grams 
~ 0.453 592 37 kilogram· 
~ 0.907 18474 metric ton· 

1 British thermal unit 
1 kilocalorie (mean) 
1 watt·hour 

~ 1 055.055 853 joules 
~ 4 190.02 joules 
~ 3 600 joules· 

Force 
1 ounce (force) ~ 0.278 013 85 newton 
1 pound (force) ~ 4.448 221 615 newtons 
Power 
1 horsepower (electric) ~ 746 watts· 

Pressure 
1 atmosphere 
1 atmosphere 
1 atmosphere 
Temperature 
Fahrenheit 
Celsius 
kelvin 
kelvin 
kelvin 

= 760 mm Hg at sea level 
= 14.7 pounds per square inch 
~ 101 325 pascals 

= 1.8 Celsius + 32 
~ 5/9 (Fahrenheit - 32) 
~ Celsius + 273.15 
~ 5/9 (Fahrenheit + 459.67) 
~ 5/9 Rankine 

t U.S. values chosen. • Exact values. 
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HEWLETT 1& PACKARD 

1000 N.E. Clrcf. Blvd., Corvelllo, OR 97330 

For additional Sales and Service Information contact your local Hewtett-Packard 
Sales Office or call aOO-648-4711 toll-lree. (In Nevada call coflect. 702-323-2704.) 
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