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Terms Used in Stack Diagrams 

Term 

arg 
[ array 1 
[ C-array 1 
date 
{ dim } 
, global ' 
grab 
HMS 

{ list } 

local 
[ [matrix I I 
norm 

: n port : name backup 

: n port: nlibrary 

# n 
{ #n #m } 
'name ' 
obj 
PICT 
« program » 
[ R-array 1 
II string II 

' symb ' 

T/ F 

0/ 1 

time 
[ vector 1 
xory 
x unit 

<x,y ) 

z 

Description 

Argument. 
Real or complex vector or matrix. 
Complex vector or matrix. 
Date in form MM.DDYYYV or DD.MMYYYV. 
List of one or two array dimensions (real numbers). 
Global name. 
Graphics object. 
A real -number time or angle in hours-min utes-

seconds format. 
List of objects. 
Local name. 
Real or complex matrix. 
Positive integer real number (rounded if non-

integer) . 
Backup identifier. 
Library identifier. 
Binary integer. 
Pixel coordinates. (Uses binary integers.) 
Global or local name. 
Any object. 
Current graphics object. 
Program. 
Real vector or matrix. 
Character string. 
Expression, equation, or name treated as an 

algebraic. 
Test result used as an argument: zero (false) or 

non-zero (true) real number. 
Test result returned by a command: zero (false) or 

one (true) . 
Time in form HH.MMSSs. 
Real or complex vector. 
Real number. 
Unit object; or, a real number treated as a 

dimensionless unit object. 
Complex number in rectangular form, or user-unit 

coordinate. 
Real or complex number. 



Comments on the HP 48 
Programmer's Reference 
Manual 
We welcome your evaluation of this manual. Your comments and 
suggestions help us improve our publications. 

HP 48 Programmer's Reference Manual 

Please circle a response for each of the statements below. You can use 
the Comments space to provide add~ional opinions. 

1- Strongly Agree 
2 - Agree 
3 - Neutral 

4 - Disagree 
5 = Strongly Disagree 

• I am satisfied w~h the product documentation. 
• The manual is well organized. 
• I can find the information I want. 
• The information in the manual is accurate. 
• I can easily understand the instructions. 
• The manual contains enough examples. 
• The examples are appropriate and helpful. 
• The illustrations are clear and helpful. 

2 3 4 5 
2 3 4 5 
2 3 4 5 
2345 
2345 
2345 
2 3 4 5 
2 345 

• The amount of information is: too much appropriate too little 
• The parts I refer to most frequently are: 

Command Dictionary A B C D 

Comment.: ____________________ _ 

Name: 
Add.esa: 
C"y/State-=fZ=lp-:-----------------

Occupation: _;---_________________ _ 
Phone: ( _____ _________________________________ ___ 
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What's in This Manual 

This manual contains concise reference information for the HP 48: a 
brief, alphabetical listing for each programmable keyword, and tables of 
error messages, units, flags, and reserved variables. 

The HP 48 Owner's Manual, on the other hand, contains conceptual, 
descriptive information, organized by subject area and menu. 

This reference manual consists of the following: 

• Command Dictionary: the main part of the manual. Organized 
alphabetically by command, it summarizes each programmable 
operation. The syntax appears in a slack diagram that shows what 
each keyword requires as arguments and returns as results. 

• Table of Error and Status Messages (appendix A) : an alphabet ical 
listing of error and status messages. 

• Table of Units (appendix B): definitions of the types of units available 
in the HP 48. 

• Table of System Flags (appendix C): the predefined flags in the 
HP48. 

• Reserved Variables (appendix D): lists the reserved variables and 
their contents. 
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Command Dictionary 

The following threc topics explain bow to read tbe stack diagrams in tbe 
command dictionary, bow commands are alpbabetized in tbe dictionary, 
and tbe meaning of the command classifications at the upper right corner 
of each stack diagram. 

How to Read Stack Diagrams. Each entry in the command 
dictionary includes a stack diagram. This is a table showing the arguments 
that the command, function, or analytic function takes from the stack and 
the results that it returns to the stack. The U ..... " character in the table 
separates the arguments from the results. The stack diagram for a 
command may contain more than one "argument -+ result" line, 
reflecting all possible combinations of arguments and results for that 
command. Consider this example: 

Level 2 

x 
[R-an-ay, ] 

Real-Io-Complex 

Level 1 ..... 
y ..... 

[ R-anaY2] ..... 

L""el1 

(x. y) 

[G-an-ay] 

Command 

This diagram indicates that the command R-+C (real-to-complex) takes 
two arguments (an argument from level 2 and an argument from levell), 
and returns one result (to levell). R-+C can take either real number 
arguments X and y, in which case it returns a complex number (X, y ) , or 
real array arguments [R-array, land [R-arraY2 l, in which ease it 
returns a complex array [C-array l. 

The definitions of the abbreviations used for argument and result objects 
are contained in the table, "Terms Used in Stack Diagrams," on the inside 
of the front cover. Often, descriptive subscripts are added to convey more 
information. 
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Some eommands affect a calculator state - a mode, a reserved variable, a 
flag, or a display-without returning a result to the stack, and in some 
cases, without taking any arguments from the stack. For example, the 
command ERASE erases Pier, taking no arguments and returning no 
results. Its stack diagram looks like this: 

ERASE Erase PICT Command 

L ..... l -+ ....... 1 

How Commands Are Alphabetized. Commands appear in 
alphabetical order. Command names that eontain special (non-alphabetic) 
characters arc organized as follows: 

• For commands that eontain both special and alphabetic characters: 

• A special character at the stall of a eommand name is ignored . 
Therefore, the eommand .H follows the command GXOR and 
precedes the eommand HALT . 

• A special character within or at the end of a command name is 
eonsidered to follow "Z" at the end of the alphabet. Therefore, 
the command R~B follows the eommand RSD and precedes the 
eommand R->C . 

• Commands that contain only special characters appear at the end of 
the dictionary. 

Classification of Operations. The command dictionary contains HP 
48 commantis,/uncliol1s , and analytic junc/ions. Commands arc calculator 
operations that can be executed from a program. Functions are 
commands that can be included in algebraic objects. Analytic functions 
are functions for which the HP 4S provides an inverse and a derivative. 
The eommand classification is located in the upper right eorner of the 
Slack diagram. 
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ABS Absolute Value Function 

L .... 1 - Lev .. 1 

x - Ixl 
(x,y) ~ Vx2 +y2 

x unit ~ Ixl_unff 
[anay I - II array II 
'symb' ~ 'ABS(symb)' 

Use: Returns the absolute value of its argument. 

Aflected by Flags: Numerical Results ( - 3). 

Remarks: ABS has a derivative (SIGN) but not an inverse. 

In the case of an array, ABS returns the Frobenius (Euclidean) norm of 
the array, defined as the square root of the sum of the squares of the 
absolute values of all n elements. That is, 

Related Commands: NEG, SIGN 

8 CO ..... nd Dlcdonary 



ACK Acknowledge Alarm Command 

L .... 1 Lev .. 1 

Use: Acknowledges Ihe oldest past-due alarm. 

Alfected by Flags: Repeat Alarms Not Rescheduled ( - 43), 
Acknowledged Alarms Saved ( - 44). 

Remarks: ACK clears Ihe alert annuncialor if there are both no other 
past-due alarms and no other active alert sources (such as a low battery 
condition). 

ACK has no effect on control alarms. Control alarms that come due are 
automatically acknowledged and saved in the system alarm list. 

Related Commands: ACKALL 

eo .... and Dlctlon.ry 9 



ACKALL Acknowledge All Alarms Command 

Lev .. 1 --+ L .... l 

Use: Acknowledges all past-due alarms. 

Affected by Flags: Repeat Alarms Not Rescheduled (-43), 
Acknowledged Alarms Saved ( - 44). 

Remarks: ACKALL clears the alert annunciator if there are no other 
active alert sources (such as a low battery condition). 

ACKALL has no effect on control alarms. Control alarms that come due 
are automatically acknowledged and saved in the system alarm list. 

Related Commands: ACK 

10 Comm.nd Dlcdonary 



ACOS 
L .... 1 

z 
'symb' 

Arc Cosine Analytic 

- Levell 

arc cos z 
'ACOS(symb), 

Use: Returns the value of the angle baving tbe given cosine. 

Affected by Flags: Principal Solution (-1), Numerical Results (- 3), 
Angle Mode ( - 17, -18). 

Remarks: For a real argument x in the domain -1:5x:5 1, tbe result 
ranges from 0 to 180 degrees (0 to,.. radians; 0 to 200 grads). 

A real argument outside of this domain is converted to a complex 
argument z = x + ()j, and the result is complex. 

Tbe inverse of COS is a relalion, not a function, since COS sends more 
than one argument to tbe same result. The inverse relation for COS is 
expressed by ISOL as the general solution 

The function ACOS is the inverse of a part of COS, a part defined by 
restricting the domain of COS such that 1) each argument is sent to a 
distinct result, and 2) each possible result is achieved. The points in this 
restricted domain of COS are called the principal values of tbe inverse 
relation. ACOS in its entirety is called the principal branch of the inverse 
relation, and the points sent by ACOS to the boundary of the restricted 
domain of COS form the branch cuts of ACOS. 

The principal branch used by the HP 48 for ACOS was chosen because it 
is analytic in the regions where the arguments of the real-valued inverse 
function are defined. The branch cut for the complex-valued arc cosine 
function occurs where the corresponding real-valued function is 
undefined. The principal branch also preserves most of the important 
symmetries. 

The graphs below show the domain and range of ACOS. The graph of the 
domain shows where the branch cuts occur: the heavy solid line marks one 
side of a cut, while the feathered lines mark the other side of a cut. The 
graph of the range shows where each side of each cut is mapped under the 
function. 

Comm.nd Dictionary 11 



... ACOS 

These graphs show the inverse relation • 51 " RCOS ( Z) +Z"TT" nl ' for 
the case 01 = 1 and nl = 0. For other values of 01 and nl, the vertical band 
in the lower graph is translated to the right or to the left. Taken together, 
the bands cover the whole complex plane, which is lhe domain of COS. 

You can view these graphs with domain and range reversed to see how the 
domain of COS is restricted to make an inverse function possible. 
Consider the vertical band in the lower graph as the restricted domain 
Z = (x, y ). COS sends this domain onlo the whole complex plane in the 
range W = <U. V ) = COS (x, y ) in the upper graph. 

Related Commands: AS[N, ATAN, COS, [SOL 
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... ACOS 

Domain: Z ~ ( x, y> 

-.- . ' --- .-- - -
~ :7' 

, 
.' " 

1 
., 
., 

1111111111 ; 0 1 
.' 

;'; . ~, . ' - -.. ' 
-- -

Range: W ~ ( u, v> ~ ACOS(x,y> 

i i ~ , 
A ~ Y I 
~ I I 

I I ~ I I 
I I ~ 

0 ~ ! 
I " ! 

Y ~ 
I 

I I , , 

Branch Cuts for ACOS (Z) 
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ACOSH Inverse Hyperbolic Cosine 

Level' 

z 
'symb' 

L ..... ' 

acosh z 

'ACOSH(symb)' 

Use: Returns the inverse hyperbolic cosine of the argument. 

Analytic 

Affected by Flags: Principal Solution (-1), Numerical Results (- 3), 

Remarks: For real arguments Ix I < 1, ACOSH returns the complex 
result obtained for the argument (x, 0). 

The inverse of ACOSH is a relation, not a function, since COSH sends 
more than one argument to the same result. The inverse relation for 
COSH is expressed by ISOL as the general solution 

The function ACOSH is the inverse of apan of COSH, a part defined by 
restricting the domain of COSH such that 1) each argument is sent to a 
distinct result, and 2) each possible result is achieved. The points in this 
restricted domain of COSH are called the principal va/ues of the inverse 
relation. ACOSH in its entirety is called the principal branch of the 
inverse relation, and the points sent by ACOSH to the boundary of the 
restricted domain of COSH form the branch cuts of ACOSH. 

The principal branch used by the HP 48 for ACOSH was chosen because 
it is analytic in the regions where the arguments of the real-valued inverse 
function are defined. The branch cut for the complex-valued hyperbolic 
arc cosine function occurs where the corresponding real-valued function is 
undefined. The principal branch also preserves most of the important 
symmetries. 

The graphs below show the domain and range of ACOSH. The graph of 
the domain shows where the branch cut occurs: the heavy solid line marks 
one side of the cut, while the feathered lines mark the other side of the 
cut. The graph of the range shows where each side of the cut is mapped 
under the function. 

14 Command Dlc:tionary 



· . . ACOSH 

These graphs show the inverse relation '5 1*ACOSH ( Z) +2""h "n 1 ' 
for the case sl = 1 and nl =0. For other values of sl and nl, the horizontal 
half-band in the lower graph is translated to the right or to the left. Taken 
together, the bands cover the whole complex plane, which is the domain 
of COSH. 

You can view these graphs with domain and range reversed to see how the 
domain of COSH is restricted to make an inverse junction possible. 
Consider the horizontal half·band in the lower graph as the restricted 
domain Z = ( X, y ) . COSH sends this domain onto the whole complex 
plane in the range W = W, v ) = COSH (x, y ) in the upper graph. 

Related Commands: ASlNH, ATANH, COSH, ISOL 
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... ACOSH 

Domain: Z = Or ,y) 

i i i 
I i I 

1- 1-
I -t. I 
I i 

I 
I I 
I j I 
I 

10 
I 

I -1 1 I 

/I/Im1mml/l/lI(J/lfi 
I 
I 
I 

I 
; 

I 
I I 
I 

~ 
I 

I I 

,f<. ; 
,f<. 

I 
1 

I 
I I 
I i I 
I I 
I 1 I 

Range: W = (u,v) = ACOSH( x, y) 

i1f 
I 
I , , 

--> .. >,~==== 
I , 

0 \ 

~ \, 
§-<-;~,~~.~.~.~~"., 
::: / 

-i1f y)//////////////// 

Branch Cut for ACOSH (Z) 
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ALOG 

Levell 

z 
'symb' 

Common Antilogarithm 

t..¥el1 

10' 
'ALOG(syrnO) , 

Analytic 

Use: Returns the common antilogarithm; that is, 10 raised to the given 
power. 

Affected by Flags: Numerical Results (-3). 

Remarks: For complex arguments: 

1W'Y ) = If" cos cy + j If" sin cy 

where c = In 10. 

Related Commands: EXP, LN, LOG 

Command DlcUonary 17 



AND AND Function 

""'''2 ""'''1 --+ ""'''1 
tin, tin, --+ tin, 

~string, • ·string2- --+ ·string3· 

TjF, T/F, --+ 0/' 
T/F 'symb' --+ 'TjF AND symb' 

'symb ' T/F --+ 'symb AND T/F' 
'symb,' 'symb," --+ 'symb1 AND symb2' 

Use: Returns the logical AND of two arguments. 

Anecled by Flags: Numerical Results ( - 3), Binary Integer Wordsizc 
( - 5 through -10). 

Remarks: Wben tbe arguments arc binary integers or strings, AND 
does a bit-by-bit (base 2) logical comparison . 

• An argument that is a binary integer is treated as a sequence of bits 
as long as tbe current wordsize. Eacb bit in the result is determined 
by comparing the corresponding bits (bit, and bitz) in the two 
arguments as sbown in tbe following table: 

bit, bit2 bit, AND bit2 

0 0 0 
0 1 0 
1 0 0 
1 1 1 

• An argument tbat is a string is treated as a sequence of bits, using 8 
bits per character (that is, using tbe binary version of tbe cbaracter 
code). Tbe two string arguments must be tbe same length. 

When the arguments are real numbers or symbolics, AND simply docs a 
true/false test. The result is 1 (true) if both arguments are non-zero; it is 
o (false) if either or both arguments are zero. This test is usually done to 
com pare two lest results. 
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-

· .. AND 

If either or both of the arguments are algebraic objects, then the result is 
an algebraic of the form 'symb, AND symb2 ' • Execute "NUt'l (or set 
flag -3 before executing AND) to produce a numeric result from the 
algebraic result. 

Related Commands: NOT, OR, XOR 

eo .... nd Dlcdon.ry 1 9 



APPLY Apply Function to Arguments Function 

L_el2 Levell 

{ symb, ... symb, } 'name' ~ 'name(sym!>, ... symb..)' 

Use: Creates an expression from the specified function name and 
arguments. 

Affected by Flags: None. 

Remarks: A user-derlDed function/that checks its arguments for 
special cases often can't determine whether a symbolic argument x 
represents one of the special cases. The functionf can use APPLY to 
create a new expression . f (x) , . U the user now evaluates I f (x) I , x is 
evaluated beforef, so the argument tofwill be the resull obtained by 
evaluating x. 

The algebraic syntax for APPLY is: 

'APPL Y( name,symb, , ... , symbn ) , 

When evaluated in an algebraic expression, APPLY evaluates the 
arguments (to resolve local names in user-defined functions) before 
creating the new expression. 

Example: The following user-defined function Asin is a variant of the 
built-in function ASIN.Asi11 cbecks for special numerical arguments. If 
tbe argument on the stack is symbolic (the second case in the case 
structure, Asill uses APPLY to return the expression 
'Asin(argument ) ' . 

20 Com •• nd Dictionary 



» 

~ argur'lent 
« 

» 

CASE 
-3 FS? THEN arguMent ASIN END 
{ 6 7 9 ) arguMent TYP E POS 

THEN 'APPLY ( Asin,arguMent ) , EVAL END 
'arguMent==!' THEN '~/2 ' END 
'arguMent==- l' THEN '-rr/ 2' END 
arguMent ASIN 

END 

IENTERI I:l Asin ISTOI 

Related Commands: QUOTE, I (Where) 

••• APPLY 

COlli mud DlcUonary 21 



ARC Draw Arc Command 

Level 4 Level 3 level 2 Lwei 1 - twell 

(x. y) Jl'radiut ,,<, x,. 
(#n #m) #n ...... ,,<, x,. ~ 

Use: Draws an arc in PleT counterclockwise from x., to X82, with its 
center at the coordinate specified in level 4 and its radius specified in 
level 3. 

Affected by Flags: Angle Mode (-17 and -18) . 

The selling of flags - 17 and - 18 determine the interpretation of xo, and 
X02 (degrees, radians, or grads). 

Remarks: ARC always draws an arc o f constant radius in pixels, even 
when the radius and center 3re specified in user-units, regardless of the 
re lative scales in user-units of the x- and y-axes. With user-unit arguments, 
the arc starts at the pixel specified by (x, Y) + (a, b), where (a, b) is the 
rectangular conversion of the polar coordinate (x,""'us ,xo,)' The resultant 
distance in pixels from the starting point to the center pixel is used as the 
actual radius, r'. The arc stops at the pixel specified by (r' , x821 . 

Ifxo, = X82 , ARC plots one point. If Ix., - x821 > 360 degrees, 2". 
radians, or 200 grads, ARC draws a complete circle. 

Example: In Degrees mode, with the x-axis display range (XRNG) 
specified as - 6.5 to 6.5, the command sequence ( 13,13 ) 1 13 913 ARC 
draws an arc counterclockwise from 0 to 90 degrees with a constant radius 
of 10 pixels. 

Related Commands: BOX, LINE, TUNE 

22 Command Dlcdonary 
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ARCHIVE Archive HOME Command 

L ..... 1 --+ L ..... 1 

:npon :name 
:10 :natn8 

--+ 

--+ 

Use: Creates a backup copy of the HOME directory (that is, all 
variables), the user-key assignments, and the alarm catalog in the 
specified backup object (: nport: name) in independent RAM. 

Affected by Flags: I/O Device (-33), I/O Messages (-39) if the 
argument is : 10: name. 

Remarks: The specified port number must be 0, 1, or 2. Ports 1 and 2 
must be configured as independent RAM. (Sec FREE.) An error wiU 
result if there is not enough independent RAM in tbe specified port to 
copy the HOME directory. 

If the backup object is : 10: name, then tbe copied directory is 
transmilled via Kermit protocol through the current I/O port to the 
specified filename. 

If you want to save flag settings, you can do so by executing RCLF and 
storing the resulting list in a variable. 

Related Commands: RESTORE 
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ARG Argument Function 

~"1 --+ ~"1 

(>r.y) , 
'SymO' --+ , ARG(symb)' 

Use: Rcturns the (real) polar angle 0 of a complex number <x, Y) . 

Atlected by Flags: Angle mode (-17, -18). 

Remarks: The polar angle 9 is equal to: 

• arc tanylx for x ~ 0. 

• arc tan y Ix + "sign y for x < 0, Radians modc. 

• arc tan y Ix + 180 sign y for x < 0, Degrees mode. 

• arc tan y Ix + 200 sign y for X < 0, Grads mode. 

A real argument X is treated as the complex argument <x, 0 ) . 
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ARRY--> Array to Stack Command 

Lev .. I Lev" n •• 1 ... Lew .. 2 Lewel1 

[ """tor] 

[( matriK II 
--. 
--. 

Zl '" zn 
Z11 ..• Z,..", 

{n_} 

{n(ON mea} 

Use: Takes an array and returns its elements as separate rcal or complex 
numbers. Also returns a list of the dimensions of the array. 

Affected by Flags: None. 

Remarks: The command OBJ--. includes this functionality. ARRY--. is 
included for compatibility with the HP 28S. ARRY--. is not in a menu. 

If the argument is an n-element vector, the first clement is returned to 
level n + 1 (not level nm + I), and the nth clement to level 2. 

Related Commands: --.ARRY, Eo--., DTAG, LlST--., 08J--., 
STR--. 
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->ARRY Stack to Array Command 

lAv .. n .. + 1 . .. Lev .. 2 Lftel 1 -+ Lftel 1 

z, ... zn n_ -+ [ """",r I 
Zl1'" znm {nrrM meal} -+ II matrix II 

Use: Returns a vector of n real or complex elements or a matrix of 
n x m real or com plex elements. 

Atlected by Flags: None. 

Remarks: The elements of the result array should be entered into the 
stack in row order, with Zl1 (or z,) in level nm + 1 (or n + 1), and Zrvn 

(or zn) in level 2. If one or more of the elements is a complex number, the 
result array will be complex. 

Related Commands: ARRY-+, UST-+, -+UST, STR-+, -+TAG, 
-+UNIT 
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ASIN 

L ..... 1 

z 
'symb' 

Arc Sine Analytic 

- Lw"1 

--+ arc sin z 
_ 'ASIN(symb)' 

Use: Returns the value of tbe angle having the given sine. 

Affected by Flags: Principal Solution (-1), Numerical Results (- 3), 
Angle Mode (-17, - 18). 

Remarks: For a real argument x in the domain -1 $ x $ 1, the result 
ranges from -90 to +90 degrees (- .. / 2 to + .. /2 radians; -100 to + 100 
grads). 

A real argument outside of this domain is converted to a complex 
argument z = x + Oi, and the result is complex. 

The inverse of SIN is a reialion, Dot a function, since SIN sends more than 
one argument to the same result. The inverse relation for SIN is expressed 
by ISO L as the general solution 

The function ASLN is the inverse of a part of SIN, a part defined by 
restricting the domain of SIN such that 1) each argument is sent to a 
distinct result, and 2) each possible result is achieved. The points in this 
restricted domain of SIN are called the principal values of the inverse 
relation. ASIN in its entirety is called the principal branch of the inverse 
relation, and the points sent by ASIN to the boundary of the restricted 
domain of SIN form the branch cuts of ASIN. 

The principal branch used by the HP 48 for ASIN was chosen because it is 
analytic in the regions where the arguments of the real-valued inverse 
function are defmed. The branch cut for the complex-valued arc sine 
function occurs where the corresponding real-valued function is 
undefmed. The principal branch also preserves most of the important 
symmetries. 

CO ..... nd Dlcdonary 'Z1 



.. . ASIN 

The graphs below show the domain and range of ASIN. The graph of the 
domain shows where the branch cuts occur: the heavy solid line marks one 
side of a cut, while the feathered lines mark the other side of a cut. The 
graph of the range shows where each side of each cut is mapped under the 
function. 

These graphs show the inverse relation 'AS I N ( Z >" ( -t > An 1 +rr*n 1 ' 
for the case n1 =0. For other values of n1, the vertical band in the lower 
graph is translated to the right (for n1 positive) or to the left (for n 1 
negative). Taken together, the bands cover the whole complex plane, 
which is the domain of SIN. 

You can view these graphs with domain and range reversed to see how the 
domain of SIN is restricted to make an inverse function possible. 
Consider the vertical band in the lower graph as the restricted domain 
Z = ( X, y>. SIN sends this domain onto the whole complex plane in the 
range W = (U, v> = SIN(x, y> in the upper graph. 

Related Commands: ACOS, ATAN, ISO!., SIN 
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Domain: Z = <x ,y) 
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Range: W = <u ,v ) = ASIH <x,y) 
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Branch Cuts for ASIN (%) 

.. . ASIN 
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ASINH 

Levell 

z 
'symb' 

Arc Hyperbolic Sine 

Levell 

&sinh z 
'ASINH(symb)' 

Use: Returns the inverse hyperbolic sine of the argument. 

Analytic 

Affected by Flags: Principal Solution (-1), Numerical Results (- 3). 

Remarks: The inverse of SINH is a relation, not a function, since SINH 
sends more than one argument to the same result. The inverse relation for 
SINH is expressed by ISOL as the general solution 

The function ASINH is the inverse of a part of SINH, a part defined by 
restricting the domain of SINH such that 1) each argument is sent to a 
distinct result, and 2) each possible result is achieved. The points in this 
restricted domain of SINH are caUed the principal values of the inverse 
relation. ASINH in its entirety is called the principal branch of the inverse 
relation, and the points sent by ASINH to the boundary of the restricted 
domain of SINH form the branch cuts of ASINH. 

The principal branch used by the HP 48 for ASINH was chosen because it 
is analytic in the regions where the arguments of the real-valued function 
are defined. The branch cut for the complex-valued ASINH function 
occurs where the corresponding real-valued function is undefined. The 
principal branch also preserves most of the important symmetries. 

You can determine the graph for ASINH from the graph for ASIN (see 
ASIN) and the relationship asinbz = -i asin iz. 

Related Commands: ACOSH, ATANH, ISOL, SINH 
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ASH 
L .... 2 

obi 
'SKEY' 

Lev .. 1 

'k., 
'k., 

Assign Command 

Lev .. 1 

Use: Dermes a single key on the user keyboard by assigning the given 
object to the key xkey> which is specified as rc.p. 

Affected by Flags: User-Mode Lock (-61) aod User Mode (-62) 
affect the status of the user keyboard. 

Remarks: The argument xkey is a real number rc.p specifying the key by 
its row number, column number, aod its plane (shift). The values for pare 
as follows: 

Plane, p Shift 

o or 1 unshifted 

2 (5J left-shifted 

3 ~ right-shifted 

4 ~ alpha-shifted 

5 ~ (5J alpha left-shifted 

6 ~ ~ alpha right-shifted 

Once ASN has been executed, pressing a given key in User or I·Ussr 
mode executes the user-assigned object. The user key assignment remains 
in effect until the assignment is altered by ASN, STOKEYS, or 
DELKEYS. Keys without user assignments maintain their standard 
definitions. 

If the argument obi is the name 'SKEY', then the specified key is 
restored to its standard key assignment on the user keyboard. This is 
meaningful only when all staodard key assignments had been suppressed 
(for the user keyboard) by the command'S' DEL KEYS (see 
DELKEYS). 
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· .. ASN 

To make multiple key assignments simultaneously, use STOKEYS. To 
delete key assignments, use DELKEYS. 

If you find yourself stuck in User mode because you have reassigned or 
suppressed the keys necessary to cancel User mode, do a system halt 
("warm start"): press and hold IONI and the C key simultaneously, 
releasing the C key first. This cancels User mode. 

Example: Executing ASN with GET I in level 2 and 85.3 in level! 
assigns GETlto ~ ~ on the user keyboard. (~~ has a location 
of 85.3 because it is eight rows down, five columns across, and right­
shifted.) When the calculator is in User mode, pressing ~ ~ now 
executes GET! (instead of executing ~). 

Related Commands: DELKEYS, RCLKEYS, STOKEYS 
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ASR Arithmetic Shift Right Command 

Lev .. 1 Lev .. 1 

#n, 

Use: Shifts a binary integer one bit to the right, except for tbe most 
significant bit, which is maintained. 

Affected by Flags: Binary Integer Wordsize ( - 5 through -10), 
Binary Integer Base (-11, -12). 

Remarks: The most significant bit is preserved while tbe remaining 
(wo"lsize - l) bits are shifted right one bit. The second-most significant bit 
is replaced with a zero. The least significant bit is shifted out and lost. 

An arithmetic shift is useful for preserving the sign bit of a binary integer 
you want to shift. Although the HP 48 makes no special provision for 
signed binary integers, you can still interpret a number as a signed 
quantity, and in this case an arithmetic shift is meaningful. 

Related Commands: SL, SLB, SR, SRB 
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ATAN 

leY .. 1 

z 
's,Y1f)b' 

Arc Tangent Analytic 

-+ Lev .. 1 

--+ &Ie tan z 

- 'ATAN(symb)' 

Use: Returns the value of the angle having the given tangent. 

Affected by Flags: Principal Solution (-1), Numerical Results (- 3), 
Angle Mode (-17, -18). 

Remarks: For a real argument, the result ranges from - 90 to + 90 
degrees (-,../2 to +></2 radians; -100 to + 100 grads). 

The inverse of TAN is a relalion, not a function, since TAN sends morc 
than one argument to the same result. The inverse relation for TAN is 
expressed by ISOL as the general solution 

. ATAtHZ )+ rr * nl' 

The function ATAN is the inverse of a pan of TAN, a part defined by 
restricting the domain of TAN such that 1) each argument is sent to a 
distinct result, and 2) each possible result is achieved. The points in this 
restricted domain of TAN are called the principal values of the inverse 
relation. ATAN in its entirety is called the principal branch of the inverse 
relation, and the points sent hy ATAN to the boundary of the restricted 
domain of TAN form the branch cuts of ATAN. 

The principal branch used by the HP 48 for ATAN was cbosen because it 
is analytic in the regions where the arguments of the real-valued inverse 
function are defined. The branch cuts for the complex·valued arc tangent 
function occur where the corresponding real·valued function is undefined. 
The principal branch also preserves most of the important symmetrics. 

The graphs below show the domain and range of ATAN. The graph of the 
domain shows where the branch cuts occur: the heavy solid line marks one 
side of a cut, while the feathered lines mark the other side of a cut. The 
graph of the range shows where each side of each cut is mapped under the 
function . 
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... ATAN 

These graphs show the inverse relation 'ATAN ( Z ) +lI*n 1 ' for the ease 
nl =0. For other values of nl, the vertieaI band in the lower graph is 
translated to the right (for nl positive) or to the left (for nl negative). 
Taken together, the bands cover the whole complex plane, which is the 
domain of TAN. 

You can view these graphs with domain and range reversed to see how the 
domain of TAN is restricted to make an inverse function possible. 
Consider the vertieaI band in the lower graph as the restricted domain 
Z = ()(, y ) . TAN sends this domain onto the whole complex plane in the 
range W = <U, v ) = TAN ()(, y ) in the upper graph. 

Related Commands: ACOS, ASIN, ISOL, TAN 



... ATAN 

Domain: Z = ex.y) 

: : : . 
-{ .)-

/ , 

--o 

Range: W = (U. V) = ATAHex.y ) 

Branch Cuts for ATAN (Z) 
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ATANH 

L .... 1 

z 
'symb' 

Arc Hyperbolic Tangent 

--+ 

--+ 

--+ 

Levell 

atanh z 
'ATANH(symo)' 

Use: Returns the inverse byperbolic tangent of the argument. 

Analytic 

Affected by Flags: Principal Solution (-1), Numerical Results (- 3), 
Infinite Result Exception ( - 22). 

Remarks: For real arguments Ix I > 1, ATANH returns the complex 
result obtained for the argument (x, 0). For a real argumentx= ± 1, an 
I nf in it" R"su 1 t exception occurs. If flag -22 is set (no error), the 
sign of the result (MAXR) matches that of the argument. 

The inverse of TANH is a relation, DOt a function, since TANH sends 
morc than onc argument to the same result. The inverse relation for 
TANH is expressed by ISOL as the general solution 

The function ATANH is the inverse of apart of TANH, a part defined by 
restricting tbe domain of TANH such that 1) each argument is sent to a 
distinct result, and 2) each possible result is achieved. The points in this 
restricted domain of TANH are called the principal values of the inverse 
relation. ATANH in its entirety is called the principal branch of the inverse 
relation, and the points sent by ATANH to the boundary of the restricted 
domain of TANH form the branch cuts of ATANH. 

The principal braneh used by the HP 48 for ATANH was chosen because 
it is analytic in the regions where the arguments of the real-valued 
function are defined. The branch cut for the complex-valued ATANH 
function occurs where the corresponding real-valued function is 
undefined. The principal branch also preserves most of the important 
symmetries. 

You can determine the graph for ATANH from the graph for ATAN (see 
ATAN) and the relationship atanh z = -i atan iz. 

Related Commands: ACOSH, ASINH, ISOL, TANH 
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ATTACH Attach Library Command 

lwei 1 -+ lwei 1 

n"""" 
:npor1 :nlblwy 

Use: Attaches the library with the specified number to the current 
directory. Each library has a unique number. If a port number is 
specified, it is ignored. 

Affected by Flags: None. 

Remarks: To use a library object, it must be in a port and it must be 
attached. A library object from an application card (ROM) is 
automatically in a port (lor 2), but a library object copied into RAM 
(such as through the PC Link) must be stored into a port using STO. 

Many libraries are attached automatically when you install an application 
card. Olhers require you to ATTACH them, as do many libraries copied 
into RAM. (The owner's manual for the application card or library will 
tell you which of its library objects must be attached manually. You can 
also ascertain whether a library is attached to the current directory by 
executing LIBS. 

A library that has been copied into RAM and then stored (with STO) into 
a port can be attached only after the calculator has been turned off and then 
on again following the STO command. This action (off/on) creates a 
system halt, which makes the library object "allachable." Note that it also 
clears the stack, local variables, and the LAST stack, and it displays the 
MATH menu. (To save the stack first, execute DEPTH ->L I 8T 'name' 
STO .) 

There is no limit on the number of libraries that can be attached to the 
HOME directory, but only one library at a time can be attached to any 
other directory. If you attempt to attach a second library to a non-HOME 
directory, the new library will overwrite the old onc. 

Related Commands: DETACH, LmS 
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AUTO Autosca/e Command 

Lwei' --+ l.avel 1 

Use: Calculates ay-axis display range, or an x- andy-axis display range. 

Aftected by Flags: None. 

Remarks: The action of AUTO depends on the plot type as foUows: 

Plot Type Scaling Action 

FUNCTION Samples the equation in EO at 40 values of the 
independent variable, equally spaced through the 
x-axis plotting range, discards points that return 
±OO, then sets the y-axis display range to include 
the maximum, minimum, and origin. 

CONIC Sets the y-axis scale equal to the x-axis scale. 

POLAR Samples the equation in EO at 40 values of the 
independent variable, equally spaced through 
plotting range, discards points that return ±oo, 
then sets both the x- and y-axis display ranges in 
the same manner as for plot type FUNCTION. 

PARAMETRIC Same as POLAR. 

TRUTH No action. 

BAR Sets the x-axis display range from 0 to the number 
of elements in mAT, plus t. Sets the y-range to 
the minimum and maximum of the elements. The 
x-axis is always included. 
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... AUTO 

(continued) 

Plot Type Scaling Action 

HISTOGRAM Sets the x-axis display range to the minimum and 
maximum of the elements in WAT. Sets the y-axis 
display range from 0 to the number of rows in 
WAT. 

SCATTER Sets the x-axis display range to the minimum and 
maximum of the independent variable column 
(XCOL) in WAT. Sets the y-axis display range to 
the minimum and maximum of the dependent 
variable column (VCOl) . 

AUTO actuaUy calculates a y-axis display range and then expands that 
range so that the menu labels do not obscure the resultant plot. 

When executed from a program, AUTO does not draw a plot-execute 
DRAW to do so. (When executed from the keyboard, AUTO does draw a 
plot and axes.) 

Example: The program « FUNCTI ON AUTO DRAW DR AX » sets the 
plot type to FUNcrION, autoscales the y-axis, plots the equation in EQ, 
and adds axes to the plot. 

Related Commands: DRAW, .H, SCALE, SCLE, XRNG, 
YRNG,.W 
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AXES hes Command 

Level 1 --+ Level 1 

(Jt.y) --+ 

{('oj } --+ 

( (Jt. y) "x-axis laber "y-axis laber } --+ 

{ -)f-axis faber -y.axis laber } --+ 

Use: Specifics in tbe reserved variable PPAR the intersection 
coordinates of tbex" andy-axes, and/or the labels for the x- andy-axes. 

Affected by Flags: None. 

Remarks: The argument for AXES (a complex number or list) is 
stored as the fifth parameter in the reserved variable PPAR. If the 
argument for AXES is a: 

• Complex number, it replaces the current entry in PPAR. 

• List containjng a complex number, that number replaces the 
intersection coordinates without changing any current label 
specifications. 

• List containing a complex number and two strings, tbat list replaces 
the current entry in PPAR . 

• List containing two strings, tbe strings replace the current label 
strings, or are added to the entry. 

The default value is ( 0, 0). 

Axes labels arc not displayed in PICT until subsequent execution of 
lABEL. 

Example: Tbe command sequence 

( (0,0) "~to "yO ) AXES LABEL 

specifies an axes intersection at ( 0, 0), and puts tbe labels t and '~in 

PICT. The labels are positioned to identify the horizontal and vertical axes 
respectively. 

Related Commands: DRAW, DRAX, LABEL 
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BAR Bar Plot Type 

Level 1 --+ 

Use: Sets the plot type to BAR. 

Affected by Flags: NODe. 

Command 

Lwei 1 

Remarks: When the plot type is BAR, the DRAW command plots a 
bar chart using data from one column of the current statistics matrix 
(reserved variable WA7). The column is specified by the first parameter 
in the reserved variable EPAR (using the XCOL command). The plolting 
parameters are specified in the reserved variable PPAR, which has the 
form: 

{ ( Xmln , Ymln ) ( x max ' Ymax ) indep res axes ptype depend } 

For plot type BAR, the clements of PPAR are used as follows: 

• ( xmln , Ymln ) is a complex number specifying the lower left corner of 
PICT (the lower left corner of the display range). The default value is 
( -6.5, -3. D . 

• ( Xmax , Ymax) is a complex number specifying the upper right corner 
of PleT (the upper right corner of the display range). The default 
value is (6 . 5,3 . 2). 

• indep is either a name specifying a label for the horiwntal axis, or a 
list containing such a name and two numbers, with the minimum of 
the two numbers specifying the horizontal location of the first bar. 
The default value of indep is X. 

• res is a real number specifying the bar width, in user-unit 
coordinates; or a binary integer specifying the bar width in pixels. The 
default value is 13, which specifies a bar width of 1 in user-unit 
coordinates. 

• axes is a complex number specifying the user-unit coordinates of the 
intersection of the horizontal and vertical axes; or a list containing 
such a number and two strings specifying labels for the horizontal and 
vertical axes. The default value is (0,0). 
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... BAR 

• ptype is a command name specifying the plot type. Executing the 
command BAR places the command name BAR in PPAR . 

• depend is a name specifying a label for the vertical axis. The default 
value is Y. 

A bar is drawn for each element of the column in WAT. Its width is 
specified by res and its height is the value of the element. The location of 
the first bar can be specified by indep; otherwise, the value in 
(xmln, Ym.,> is used. 

Related Commands: CONIC, FUNCTION, HISTOGRAM, 
PARAMETRIC, POLAR, SCATTER, TRUTH 
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BARPlOT Draw Bar Plot Command 

level 1 --+ Level 1 

Use: Plots a bar chart of the specified column of the current statistics 
matrix (reserved variable mAI). 

Affected by Flags: None. 

Remarks: The data column to be plotted is specified by XCOL and is 
stored as the first parameter in reserved variable EPAR: The default 
column is 1. Data can be positive or negative, resulting in bars above or 
below the axis. The y-axis is autoscaled and the plot type is set to BAR. 

When BAR PLOT is executed from a program, the graphics display, which 
shows the resultant plot, does not persist unless GRAPH, PVIEW (with 
an empty list argument), or FREEZE is subsequently executed. 

Related Commands: FREEZE, GRAPH, HISTPLOT, PVlEW, 
SCATRPLOT, XCOL 
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BAUD Baud Rate Command 

L",," 1 --+ level 1 

nbel..d - m:e 

Use: Specifics biH ransfcr rale. 

Affected by Flags: None. 

Remarks: Legal n -values are 1200, 2400, 4800, and 9600 (defaull). 

For more informalion, refer also to lhe reserved variable 10PAR (I/O 
parameters) in appendix D of this manual. 

Related Commands: CKSM, PARITY, TRANSIO 
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BEEP Beep Command 

Level 2 Levell Levell 

~ 

Use: Sounds a tone at n hertz for X seconds. 

Affected by Flags: Error Beep (- 56). 

Remarks: The frequency of the tone is subject to the resolution of the 
built-in tone generator. The maximum frequency is approximately 4400 
Hz; the maximum duration is 1048.575 seconds. Argumenls greater than 
these maximum values default 10 Ihe maxima. 

Related Commands: HALT, INPUT, PROMPT, WAIT 
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BESTFIT Best-Fitting Model Command 

L .... 1 --+ L." .. 1 

--+ 

Use: Executes LR with each of the four curve fitting models, and selects 
the model yielding the largest correlation coefficient (absolute value). 

Affected by Flags: None. 

Remarks: The selected model is stored as the fifth parameter in the 
reserved variable EPAR, and the associated regression coclJicients, 
intercept and slope, are stored as the third and fourth parameters, 
respectively. 

Related Commands: EXPFIT, U NFIT, LOGFIT, LR, PWRFIT 
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BIN Binary Mode Command 

L .... ll -+ Level 1 

--+ 

Use: Selects binary base for binary integer operations. (The default base 
is decimal.) 

Affected by Flags: Binary Integer Wordsize (- 5 through - 10), 
Binary Integer Base (-11, -12). 

Remarks: Binary integers require the prefix #. Binary integers entered 
and returned in binary base automatically show the suffix b. If the 
current base is not binary, then you can enter a binary number by ending 
it with b. It will be displayed in the current base when it is entered. 

The current base does not affect the internal representation of binary 
integers as unsigned binary numbers. 

Related Commands: DEC, HEX, OCT, STWS, RCWS 
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BINS Sort Into Frequency Bins Command 

Level 3 Lewel 2 Level 1 -+ Level 2 Level 1 

x",idlh nbjns -+ [( ntreq bin 1 ' " nfreq bin n]) (nfJeq bin L nm.q bin R) 

Use: Sorts the elements of the independent column (XCOL) of the 
current statistics matrix (the reserved variable EDA7) into (no"" + 2) 
bins, where the left edge of bin 1 starts at value xmn and each bin has 
width xwtdln' 

Affected by Flags: None. 

Remarks: BINS returns to level 2 a matrix containing the frequency of 
occurrences in each bin, and it returns to levell a 2-element vector 
containing the frequency of occurrences outside the defined range of 
x-values. The Ievel-2 matrix can be stored into the reserved variable EDAT 
if it is desired to plot a histogram of the bin data as a bar plot (for 
example, by executing BARPLOT). 

For each clement x in EDAT, the nth bin count nfreq bin n is incremented, 
where: 

for Xmln $X $xmax• where xmax ; xm1n + (nolns)(Xwtd.h)' 

Example: Suppose the independent column of EDAT contains the data: 

7 2 3 1 4 6 9 0 1 1 3 5 13 2 6 9 5 

The command sequence 1 2 5 8 HI :,: returns the matrix 
[[ 5 1 [ ~: 1 [ 5 1 [ 2 J [ 2 1 J to level 2 and the vector 
[ 1 1 J to level 1. 
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The data has been sorted into 5 bins of width 2, starting at x-value 1 (and 
ending at x-value 11). The rtrst element of tbe matrix indicates that there 
are 5 x-values (2 1 1 1 2) in bin I, where bin 1 starts at x-value 1 and 
ends at x·value 2.99999999999. The vector indicates ODe occurrence of an 
x-value less than xm" (0), and one occurrence of an x-value greater than 
xmax (13). 

Related Commands: BARPLOT, XCOL 
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BLANK Blank Graphics Object Command 

L""el2 Levell Levell 

grobblatlk 

Use: Creales a blank graphics object of the specified width and height. 

Affected by Flags: None. 

Related Commands: --+GROB, LCD-
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BOX 

Level 2 

{#n, #m,} 

v<"y,) 

Levell 

Box Command 

Levell 

Use: Draws in neT a box whose opposite corners are defined by the 
specified pixel or user-unit coordinates. 

Affected by Flags: None. 

Related Commands: ARC, LINE, TLINE 
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BUFLEN Buffer Length Command 

Levell --+ L ..... 2 L ..... l 

--+ n 0/ 1 

Use: Returns the Dumber of characters in the HP 48's serial input buffer 
to level 2 and an indicator of the success of the data reception to level I. 

Affected by Flags: None. 

Remarks: The value returned to levell is 1 if no framing, overrun, or 
overflow errors have occurred in data reception; it is e if a framing error, 
a UART overrun error, or an input-buffer overflow has occurred. (The 
input buffer holds up to 255 bytes.) When a framing or overrun error 
occurs, data reception ceases until the error is cleared (which BUFLEN 
docs) ; therefore, n represents the data received before the error. 

Usc ERRM to see which error has occurred when BUFLEN returns 0 to 
level I. 

Related Commands: CLOSEIO, OPENlO, SBRK, SRECV, STIME, 
XMIT 
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BYTES Byte Size Command 

Lw .. 1 

obJ #nc::hKkll.m x .... 

Use: Returns the number of bytes and the checksum for the given 
object. 

Affected by Flaga: None. 

Remarks: If the argument is a built-in object, then the size is 2.5 bytes 
and the checksum is # 0. 

If the argument is a global name, then the size represents the name and 
its contents, while the checksum represents the contents only. To figure 
the size of the name alone, calculate (3.5 + 2 x n), where n is the number 
of characters in the name .. 

Example: It is possible for objects that decompile identically to have 
different byte sizes and checksums. For instance, 

(I) 

and 
1 'R' 3TO R {} + 

both produce lists containing the number 1. However, in the first case the 
list contains the built-in object 1 (for a size of 7.5 bytes), while in the 
second case the list contains a RAM copy of 1 (for a size of 15.5 bytes). 

Related Commands: MEM 
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B--R Binary to Real Command 

Level 1 --+ ...... 1 

#n ----.. n 

Use: Converts a binary integer to its floating-point equivalent. 

Affected by Flags: Binary Integer Wordsize ( - 5 through -10), 
Binary Integer Base (-11, -12). 

Remarks: If It n ;::: It 1000000000000 (base 10), then only the 12 
most significant decimal digits arc preserved in the mantissa of the result. 

Related Commands: R-B 



CASE CASE Conditional Structure 

CASE 
THEN 
END 

END 

leY .. 1 

TI F 

--+ leY .. 1 

--+ 

--+ 

--+ 

--+ 

Use: Starts CASE .. . END conditional structure. 

Affected by Flags: None. 

Command 

Remarks: The CASE ... END structure lets you execute a series of 
cases (tests). The fi rst test that returns a true result causes execution of 
the corresponding true-clause, ending the CASE .. . END structure. 
Optionally, you can include after the last test a defaull clause that is 
executed if all the tests evaluate to false. 

The CASE ... END structure has the syntax: 

CASE 

END 

test-clause, THEI~ true-clause, END 
test-clause2 TH EN true-clause2 END 

test-clausen THEN true-clausen EI~D 
default-clause (optional) 

When CASE is executed, test-clause, is evaluated. If the test is true, 
true-clause, is executed, and execution skips to END. If test-clause I is 
false, execution proceeds to test-clause2' Execution within the CASE 
structure continues until a true clause is executed, or until all the test 
clauses evaluate to false. OptionaUy, a default clause can be included. In 
this ease, the default clause is executed if all the test clauses evaluate to 
false. 

Related Commands: END, IF, lFERR, THEN 
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CEIL Ceifing Function 

Lwei I - Levell 

• - n 
]( un;' - n unit 
'symb ' - 'CEIL(symb)' 

Use: Returns the smallest integer greater than or equal to its argument. 

Affected by Flags: Numerical Results ( - 3). 

Examples: 3 . 2 CEIL returns 4. 

-3 . 2 CE I L returns -3. 

Related Commands: FLOOR, IP, RND, TRNC 
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CENTR Center Command 

leY .. 1 --+ leY .. 1 

(K. y) --+ 

x --+ 

Use: Adjusts tbe ftrst two parameters in the reserved variable PPAR, 
( )(m", Ym" ) and ()(mmc, Ymax ), so tbat tbe point represented by tbe 
argument ()(, Y) is the plot center. 

Affected by Flags: None. 

Remarks: Tbe center pixel is in row 32, column 65 when PleT is its 
default size (131 x 64). 

If tbe argument is a real number)(, CENTR makes the point ()(, 0 ) tbe 
plot center. 

Related Commands: SCALE 
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CF CfearFfag Command 

lAY .. 1 --+ lAY .. 1 

--+ 

Use: Clears the specified user or system flag. 

Affected by Flags: None. 

Remarks: User flags are numbered 1 through 64. System flags are 
numbered -1 through -64. See appendix C, "Table of System Flags," for 
a listing of HP 48 system flags and their flag numbers. 

Related Commands: FC?, FC?C, FS?, FS?C, SF 
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%CH Percent Change Function 

Level 2 Lev'" --+ Levell 

• Y --+ 100(y-.),tlt 

• 'symb' --+ '%CH(x.symb)' 
'symb' K --+ '%CH(symb •• ), 
'symb,' 'symb2 ' --+ '%CH(symb.symb,) , 

)t unit y_unff --+ 100(y _unit-x _ unff)jx _unit 
J( unit 'symb' --+ '%CH(x _unit.symb) , 

'symb' J( unit --+ '%CH(symb,. _unit)' 

Use: Returns the percent change from X (level 2) to y (level 1) as a 
percentage of x. 

Affected by Flags: Numerical Results (- 3). 

Remarks: If both arguments are unit objects, the units must be 
consistent with each other. 

The dimensions of a unit object are dropped from the result, but ullits are 
part of the calculatioll. 

If you use simple temperature units, such as x_ D C, the calculator assumes 
the values represent temperatures and not differences in temperature. 
(For compound temperature units, such as x_ D C/ r') i n, the calculator 
assumes temperature units represent temperature differences.) For morc 
information on using temperature units with arithmetic functions, refer to 
the keyword entry for +. 

Examples: Evaluating t _" 500_c" %CH returns 400, because 500 
em represents an increase of 400% over 1 m. 

Evaluating 1013 lBOJ %CH returns -84.138450569138 (in Standard 
mode), because 100 radians represents a decrease of about 84% from 100. 

Evaluating 100_K 150_K %CH returns 513. However, 1013_· C 
150_·C %CH returns 13 . 3994372236, the equivalent of 373.15 K 
423 . 15_K %CH. 

Related Commands: %, %T 
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CHR Character Command 

Levell --+ Lew .. 1 

n --+ ·string· 

Use: CHR returns a string representing the HP 48 character 
corresponding to the character code n. 

Affected by Flags: None. 

Remarks: The cbaracter codes are an extension of ISO 8859/1. Codes 
128 tbrougb 159 are unique to tbe HP 48. 

Tbe default character • is supp~ed for all cbaracter codes that are not 
part of the normal HP 48 display character set. 

Character code 0 is used for the special purpose of marking the end of the 
command line. Attempting to edit a string containing this character causes 
the error Can' t Ed i t CHR (a) 

Related Commands: NUM, pas, REPL, SIZE, SUB 



CKSM Checksum 

Lwei 1 -+ 

-+ 

Use: Specifies the error-detection scheme. 

Affected by Flags: None. 

Remarks: Legal n-valucs are: 

n-Value 

Lwei 1 

Meaning 

1 1-dig~ arithmetic checksum 

2 2-dlg~ arithmetic checksum 

Command 

3 3-dlg~ cyclic redundancy check. The default 
value. 

lR transmission should use a checksum of 3. 

The CKSM specified is tbe error-detection scbeme that will be requested 
by KGET, PKT, or SEND. If the receiver disagrees with the request, 
bowever, then l-digit aritbmetic checksum will be used. 

For more information, refer also to the reserved variable 10PAR (I/O 
parameters) in appendix D of tbis manual. 

Related Commands: BAUD, PARITY, TRANSIO 
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CLEAR Clear Command 

leY .. n • • • leY .. 1 -+ leY .. 1 

Use: Removes all objects from the stack. 

Affected by Flags: None. 

Remarks: You can recover a CLEARed stack by pressing 
~ ILAST STACKI before executing any other operation. There is no 
programmable command to recover the stack. 

Related Commands: CLVAR, PURGE 
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CLKADJ Mjust System Clock Command 

Lew" 1 --+ Lew .. 1 

x 

Use: Adjusts the system time by x clock ticks, where 8192 clock ticks 
equals 1 second. 

Affected by Flags: None. 

Remarks: If x is positive, x clock ticks are added to the system time. If x 
is negative, x clock ticks are subtracted from the system time. 

Example: -20480 CLKADJ decrements the system time by 2.5 
seconds. 

Related Commands: --+TIME 
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CLLCD Clear LCD Command 

L ..... ' --+ leY" , 
--+ 

Use: Clears (blanks) the stack display. 

Affected by Flags: None. 

Remarks: The menu labels continue to be displayed after execution of 
CLLCD. 

When executed from a program, the blank display persists only until the 
keyboard is ready for input. To cause the blank display to persisl until a 
key is pressed, execule FREEZE afler executing CLLCD. (When 
executed from the keyboard, CLLCD automatically freezes the display.) 

Example: Evalualing « CLLCD 7 FREEZE » blanks the display 
(except Ihe menu labels) and Iben freezes Ihe enlire display. 

Related Commands: DlSP, FREEZE 



CLOSEIO Close I/0 Port Command 

Level 1 --+ Level 1 

Use: Closes the serial port and the IR port, saving power. Also clears 
the input buffer and any error messages for KERRM. 

Atrected by Flags: None. 

Remarks: When the HP 48 turns off, it automatically closes the serial 
and IR ports, but does not clear KERRM. Therefore, CLOSEIO is not 
needed to close the ports unless the calculator has been set to not time 
out automaticaUy. 

Executing HP 48 Kermit protocol commands automatically clears the 
input buffer; however, executing non· Kermit commands (such as SRECV 
and XMIT) does not. 

CLOSEIO also clears error messages from KERRM. This can be useful 
when debugging. 

Related Commands: BUFLEN,OPENIO 



CLE Clear Sigma Command 

Level 1 -+ lft .. 1 

--+ 

Use: Purges the current statistics matrix (reserved variable EVAD. 

Aftected by Flags: None. 

Related Commands: RCLE, STOE, E+, E-



CLUSR Clear Variables Command 

leY .. 1 ~ leY .. 1 

Provided for compatibility with the HP 28. CLUSR is the same as CLVAR. 
See CLVAR. 
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CLVAR Clear Variables Command 

LeYei 1 - LeYei 1 

Use: Purges alIlhe variables and empty subdirectories in the current 
directory. 

Affected by Flags: None. 

Related Commands: CLUSR, PGDIR, PURGE 
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CNRM CoJumnNorm Command 

--+ lAw .. 1 

[array I 

Use: Returns the column norm (one-norm) of its array argument. 

Affected by Flags: None. 

Remarks: The column norm is the maximum value (over all columns) 
of the sums of the absolute values of all elements in a column. For a 
vector, the column norm is the sum of the absolute values of all of the 
elements. 

For complex arrays, the absolute value of a given element (x,y) is 
Vx2 + y2. 

Related Commands: CROSS, DET, DOT, RNRM 
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COLCT 
___ ell 

'syn1b,' 

• 
(II. y) 

Col/ect Like Terms Command 

--+ 

--+ 

--+ (ll.y) 

Use: Simplifies an algebraic expression or equation by "caUceling" like 
terms. 

Affected by Flags: None. 

Remarks: COLef operates separately on the two sides of an equation, 
so that like terms on opposite sides of the equation are not combined. 

Examples: '6+EXP< 110 ) ' COLCT returns 8.71828182846. 

'5+X+9' COLCT returns ' 14+X'. 

'X+3*X+Y+Y' COLCT returns '4*X+2*Y'. 

Related Commands: EXPAN, IS01., QUAD, SHOW 
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COLE Sigma Columns Command 

Level 2 Levell Levell 

--+ 

Use: Specifies the independent-variable and dependent-variable 
columns of the current statistics matrix (the reserved variable WA7). 

Affected by Flags: None. 

Remarks: COLE combines the functionality of XCOL and YCOL. It is 
included in the HP 48 for compatibility with the HP 28S. It does not 
appear in a menu. 

The independent-variable column number )(XC04 is stored as the first 
parameter in the reserved variable EPAR. The default independent­
variable column number is 1. The dependent-variable column number 
)(ycoI is stored as the second parameter in EPAR. The default dependent­
variable column number is 2. 

COLE accepts non-integer real numbers, storing them in EPAR, but 
subsequent commands that utilize these two parameters in EPAR will 
cause an error. 

Example: 2 5 COL! sets column 2 in WAT as the independent­
variable column, sets column 5 as the dependent-variable column, and 
stores 2 and 5 as the first and second elements in EP AR. 

Related Commands: BARPLOT, BESTFlT, CORR, COY, EXPFlT, 
HISTPLOT, UNFIT, LOG FIT, LR, PREDX, PREDY, PWRFlT, 
SCATRPLOT, XCOL, YCOL 
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COMB Combinations Function 

L ..... 2 Lft .. t --+ Lft"t 

n m --+ Cn,m 
'syrobn' m --+ 'COM8(symbn• m)' 

n 'symbm' --+ 'COMB(n, symOm)' 

'symbn' 'symbm' --+ 'COMB(symOn' symOm ). 

Use: Returns the number of combinations of n items taken m at a time. 

Affected by Flags: Numerical Results ( - 3). 

Remarks: The calculation formula is: 

c = n ! 
n.m m!(n - m)! 

The arguments n and m must each be less than lOll. 

Related Commands: PERM,! 



CON Constant Array Command 

Level 2 Levell -+ Levell 

{ n,",,",," } z""",,,, -+ [ ~fOr constanl ] 

{ nl'ONS mcoil.A'TY'ls } Z"""'oR -+ [[ mBtriK",,",*, II 
I R-amlY] K""",oR -+ I R-anay.,...... ] 

I o-amlY] zooro< .... -+ Io-onay_] 
'name' z""""""' -+ 

Use: Returns a constant array-an array whose elements all have the 
same value. 

Affected by Flags: None 

Remarks: The constant value is a real or complex number taken from 
level 1. The resulting array is either a new array, or an existing array with 
its elements replaced by the constant, according to the object in level 2 . 

• Creating a new arr .. y: If level 2 contains a list of one or two integers, 
a new array is returned to level I. If the list contains a single integer 
ncolumns , a constant vector with n elements is returned to levell. If 
the list contains two integers nrows and mCOkmns • a constant matrix 
with n rows and m columns is returned to the stack. 

• Replacing the elements or an existing array: If level 2 contains an 
array, an array of the same dimensions is returned, with each clement 
equal to the constant. If the constant is a complex number, the 
original array must also be complex. 

If level 2 contains a name, the name must identify a variable that 
contains an array. In this case, the clements of the array arc replaced 
by the constant. If the constant is a complex number, the original 
array must also be complex. 

Examples: { 2 2 } 6 CON returns the matrix 
[[ 6 6 ][ 6 6 ]]. 

[ ( 2,4 ) (7 ,9) ] 3 COI·j returns the complex vector 
( 3,0 ) ( 3,0) ]. 

Related Commands: JON 
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CONIC Conic Plot Type Command 

t.... .. 1 -+ t.... .. 1 

-+ 

Use: Sets the plot type to CONIC. 

Affected by Flags: None. 

Remarks: When the plot type is CONIC, the ORA W command plots 
the current equation as a second order polynomial of two real variables. 
The current equation is specified in the reserved variable EQ. The 
plotting parameters are specified in the reserved variable PPAR, which 
has the form: 

{ ( xmln. Ymln ) ( Xmax • y""", ) indep res axes ptype depend} 

For plot type CONIC, the elements of PPAR are used as follows: 

• ( Xmln , Ymln) is a complex number specifying the lower left corner of 
PIeT (the lower left corner of the display range). The default value is 
( -6.5,-3. I). 

• ( Xmax , Ymax ) is a complex number specifying the upper right corner 
of PICT (the upper right corner of the display range). The default 
valueis ( 6.5,3.2 ) . 

• indep is a name specifying the independent variable; or a list 
containing such a name and two numbers specifying the minimum 
and maximum values for the independent variable (the plotting 
range). The default value of indep is X. 

• res is a real number specifying the interval, in user-unit coordinates, 
between plotted values of the independent variable; or a binary 
integer specifying the interval in pixels. The default value is 0, which 
specifies an interval of 1 pixel. 

• axes is a complex number specifying the user· unit coordinates of the 
intersection of the horizontal and vertical axes; or a list containing 
such a number and two strings specifying labels for the horizontal and 
vertical axes. The default value is ( 0, 0 ) . 

• ptype is a command name specifying the plot type. Executing the 
command CONIC places the command name CONIC in PPAR. 

• depend is a name specifying a label for the vertical axis. The default 
value is Y. 
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___ CONIC 

The current equation is used to define a pair of functions of the 
independent variable. Tbese functions are derived from the second-order 
Taylor's approximation to tbe current equation. The minimum and 
maximum values of the independent variable (the plotting range) can be 
specified in indep; otherwise, tbe values in ( )(mln, Ymln ) and 
( )(max, Ymax ) (tbe display range) are used. Lines are drawn between 
plou ed points unless flag - 31 is sel. 

See "Conic Sections" in chapter 19 of the HP 48 Owner's Manual for 
examples using the CONIC plot type. 

Related Commands: BAR, FUNCTION, HISTOGRAM, 
PARAMETRIC, POLAR, SCATTER, TRUTH 
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CONJ Conjugate Analytic 

L .... l -+ Lev .. I 

x -+ x 

(x. y) -+ (x. -y) 

(R-8ITaY] -+ (R-anay] 

( G-8ITaytl -+ (C-anay, ] 

'symb ' -+ 'CONJ(symb)' 

Use: Conjugates a complex number or a complex array. 

Affected by Flags: Numerical Results ( - 3). 

Remarks: Conjugation is the negation (sign reversal) of the imaginary 
part of a complex number. For Teal numbers and real arrays, the 
conjugate is identical to the original argument. 

Example: [ (3 ,4 ) ( 7,2 ) 1 CONJreturns 
[ ( 3, - 4 ) ( 7, - 2 ) l . 

Related Commands: ABS, 1M, RE, SCONJ, SIGN 



CONT Continue Program Execution Command 

L ..... l Lev .. I 

-
Use: Resumes execution of a halted program. 

Atlected by Flags: None. 

Remarks: Since CONT is a command, it can be assigned to a key or to 
a custom menu. 

Example: The program 

« "Ent er A, pl-e"" ( CotH ) " ( COtH ) ~IENU PRor·IPT » 

displays a prompt message, builds a menu with the CONT command 
assigned to the first menu key, and halts the program for data input. 
After entering data, pressing CON T resumes program execution. (Note 
that pressing ~ICONTI is equivalent to pressing CON"T .) 

Related Commands: HALT, KILL, PROMPT 
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CONVERT Convert Units Command 

lA¥el2 lA¥el1 lA¥el1 

~ 

Use: Converts a source unit object to tbe dimensions of a target unit. 

Alleeted by Flags: None. 

Remarks: The source and target units must be compatible. Tbe 
number part x2 of the target unit object is ignored. 

Related Commands: UBASE, UFACf, ~UNIT, UVAL 
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CORR Correlation Command 

Lew .. 1 --. Lwei 1 

X""""'1on 

Use: Returns the correlation coefficient of the independent and 
dependent data columns in tbe current statistics matrix (reserved variable 
WA1). 

Affected by Flags: None. 

Remarks: Tbe columns are specified by tbe first two elements in tbe 
reserved variable EPAR, set by XCOL and YCOL, respectively. IfEPAR 
does not exist, CORR creates it and sets tbe elements to their default 
values (1 and 2). 

Tbe correlation is computed from the following formula: 

• 
~ (Xi., - X.,) (Xi., - x.,) 

i .. 1 

• • 
~ (Xi., - X.,)2 ~ (Xi., - X.,), 

j .. I j .. 1 

whereXillt is the iih coordinate value in column nl , Xin, is the i th 
coordinate value in the column n2, XII , is the mean of the data in column 
nl, XII) is the mean of the data in column n2, and n is the number of data 
points. 

Related Commands: COY, COLE, PREDX, PREDY, XCOL, 
YCOL 

80 COMmand Dlcdonary 



COS Cosine Analytic 

Levell ~ Levell 

z ~ cos z 
'symb' ~ 'COS(symb), 

)( _ unitanguiaT ~ cos (x _ unitengutar) 

Use: Returns the cosine of the argument. 

Affected by Flags: Numerical Results (- 3), Angle Mode (-17, - 18). 

Remarks: For real arguments, the current angle mode determines the 
number's interpretation as an angle, unless the angular units arc specified. 

For complex argum ents, 

cos (x + iy ) :::: cosx cosh y - i sinx sinh y 

If the argument for COS is a unit object, then the specified angular unil 
overrides the angle mode 10 det ermine the result. Integration and 
differentiation, on the other hand, always observe the angle mode. 
Therefore, to correctly integrate or differentiate expressions containing 
COS with a unit object, the angle mode must be set to Radians (s ince this 
is a "neutral" mode). 

Related Commands: ACOS, SIN, TAN 
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COSH 
Level 1 

z 
'5ymb' 

Hyperbolic Cosine 

Level 1 

cosh z 
'COSH (symb) , 

Use: Relurns Ihe hyperbolic cosine of Ihe argumen!. 

Affected by Flags: Numerical Resulls ( - 3). 

Remarks: For complex arguments, 

cosh (x + iy ) = coshx cosy + i sinhx sin y 

Related Commands: ACOSH, SINH, TANH 
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COY Covariance Command 

Lev" 1 ...... LAv"1 

Use: Returns the sample covariance of the independent and dependent 
data columns in the current statistics matrix (reserved variable WAD. 

Affected by Flags: None. 

Remarlts: The columns are specified by the first two elements in 
reserved variable EPAR, set by XCOL and YCOL respectively. IfEPAR 
does not exist, COY creates it and sets the elements to their default values 
(1 and 2). 

The covariance is calculated from the foUowing formula: 

~ ~ (r"" - xn,) (x,n, - xn,) 
n - j-l 

whcreXilll is the ilh coordinate value in column nl , Xiii, is itb coordinate 
value in the column n 2 , X

IIl 
is the mean of the data in column n 1 , XII, is 

the mean of the data in column n2 , and n is the number of data points. 

Related Commands: CORR, COLE, PREDX, PREDY, XCOL, 
YCOL 
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CR Carriage Right Command 

L .... , -+ Lew .. 1 

-+ 

Use: Prints the contents, if any, of the printer buffer. 

Affected by Flags: Double-Spaced Printing (- 37), Printing Device 
(-34), I/ O Device ( - 33). 

If flag -34 is set (printer output directed to the serial port), flag -33 must 
be clear. 

Remarks: In the case of the HP 82240B Infrared Printer (flag - 34 
clear), CR leaves the printhead on the right end of the just printed line. 

In the case of printing to the serial port (flag - 34 set), CR sends to the 
printer a string that encodes the line termination method. The default 
termination method is carriage-return/linefeed. The string is the fourth 
parameter in the reserved variable PRTPAR. See appendix D, "Reserved 
Variables," for more information about PRTPAR. 

Related Commands: DELAY, OLDPRT, PRLCD, PRST, PRSTC, 
PRVAR,PRI 
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CROIR Create Directory Command 

Lev" 1 - Lwei 1 

I global' --+ 

Use: Creates an empty subdirectory with tbe specified name within the 
current directory. 

Affected by Flags: None. 

Remarks: Executing CRDIR doesn't cbange the current directory; you 
must evaluate the name of the new subdirectory to make it the current 
directory. 

Related Commands: HOME, PATH, PGDlR, UPDlR 
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CROSS Cross Product Command 

Lewel1 --+ Lewel1 

("""tor A I ("""torBI (Y&CtorA x BI 

Use: CROSS returns the cross product C = A X B of the vectors 
[a, a, a,l and [b, b, b,l, where: 

c) = ap, - a-i>, 
c, = a-i>, - a,b, 
c, = a,b, - apt 

Affected by Flags: None. 

Remarks: The arguments must be two-element or three-element 
vectors, and can be one of each. (The HP 48 automatically converts a 
two-element argument [d, d, l to a three-element argument 
[ d , d, 0 l.) 

Related Commands: CNRM, DET, DOT, RNRM 
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C->PX Complex to Pixel Command 

L ..... l Lev .. 1 

(x. y) - {#n#m} 

Use: Converts the specified user-unit coordinates to pixel coordinates. 

Affected by Flags: None. 

Remarks: The user-unit coordinates are derived from the (Xmln • Ym") 
and (xmax • ymax) parameters in the reserved variable PPAR. 

Related Commands: PX-C 
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C--+R Complex to Real Command 

Lev .. 1 --+ L ..... 2 Lev .. 1 

(K,y) • y 

( C-al1llY J --+ ( R-array,) ( R-a/1lIy, J 

Use: Separates the real and imaginary parts of a complex number or a 
complex array_ 

Affected by Flags: None_ 

Remarks: The result in level 2 represcnts the real part of the complex 
argument. The result in level I represents the imaginary part of the 
complex argument. 

Related Commands: R-+C, RE, 1M 
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DATE Date Command 

lwei 1 --+ lwei 1 

- date 

Use: Returns the system date to levell. 

Affected by Flags: Date Format ( - 42). 

Example: If the current date is May 21, 1990, if f1ag - 42 is clear, and if 
the display mode is Standard, DATE returns 5. 2 11 99. (The trailing 
zeros are dropped.) 

Related Commands: DATE+, DDAYS, TIME, TSTR 
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--+DATE Set Date Command 

Lwei 1 --+ Lwei 1 

date --+ 

Use: Sets the system date to date. 

Affected by Flags: Date Format (-42). 

Remarks: date has the form MM.DDYYYY or DD.MMYYYY, depending 
on the state of flag - 42. MM is month, DD is day, and YYYY is year. If 
YYYY is not supplied, the current specification for the year is used. The 
range of allowable dates is January 1, 1989 to December 31, 2088. 

Example: If flag - 42 is set and the current system year is 1993, then 
16.06 .. DATE sets the system date as June 16, 1993. 

Related Commands: --+TIME 

r 



DATE + NewDale Command 

Lev .. 2 Lev" 1 Lev .. 1 

date~ 

Use: Returns a past or future date, given date, in level 2 and the 
number of days xoays in level 1. 

AlJected by Flags: Date Format ( - 42). 

Remarks: If xoays is negative, DATE+ calculates a past date. 

Related Commands: DATE, DDAYS 
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DDAYS Delta Days Command 

L ..... Z L .... 1 --+ Lev" 1 

date 1 

Use: Returns the number of days between date, and date2' 

Affected by Flags: Date Format (-42). 

Remarks: If the level 2 date is chronologically later than the level! 
date, the result is negative. 

Related Commands: DATE, DATE + 
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DEC Decimal Mode Command 

L ..... 1 --+ Lev .. 1 

--+ 

Use: Selects decimal base for binary integer operations. (The default 
base is decimal.) 

Affected by Flags: Binary Integer Wordsize (-5 through -to), 
Binary Integer Base (-11, -12). 

Remarks: Binary integers require the prefix #. Binary integers entered 
and returned in decimal base automatically show the suffix d. If the 
current base is not decimal, then you can enter a decimal number by 
ending it with d. It will be displayed in the current base when it is 
entered. 

The current base does not affect the internal representation of binary 
integers as unsigned hinary numbers. 

Related Commands: BIN, HEX, ocr, STWS, RCWS 
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DEeR Decrement Command 

Levell -+ Levell 

, nlJ/Tll8 I --+ 

Use: Decrements by 1 the value of the real number in name. storing the 
new value x __ back inlo name and returning x __ to levell. 

Affected by Flags: None. 

Remarks: The contents of name must be a real number. 

Example: If 35 . 7 is stored inA • • A' DEeR returns 34 . 7. 

Related Commands: INCR 
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DEFINE Define Variable or Function Command 

L .... 1 --+ Lew .. 1 

'nams=expression' -+ 

'name(nams, .. . nameJ=8xpressionCname, ... name,J ' -+ 

Use: Stores tbe expression on tbe right side of the = in tbe variable 
specified on tbe left side, or creates a user-defined fundion . 

Allected by Flags: Numerical Results (-3). 

For arguments of tbe form 'name=expression', if flag - 3 is set, 
expression will be evaluated to a number before it is stored in name. (If 
expression eontains a formal variable, DEFINE will error if flag - 3 is 
set.) 

Remarks: If tbe Icft side of the equation is name only, DEFINE stores 
expressIon in tbe variable name. 

If tbe lert side of the equation is name followed by parentbetical 
arguments name, ... name", DEFINE creates a user-defined function 
and stores it in the variable name. 

Examples: . A=2*X ' DEFH1E stores • 2*X' in variableA . 

• A(X , Y)=2*X+3/ Y' DEFINE creates a user-defincd functionA. Tbe 
eontents of A is the program « .. X Y • 2*X+3/ Y' ». 

Related Commands: STO 
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DEG Degrees Command 

Level 1 Lev .. I 

Use: Sets Degrees angle mode. 

Affected by Flags: None. 

Remarks: DEG clears flags -17 and -18. It clears the RAD and 
GRAD annunciators. 

In Degrees angle mode, real-number arguments that represent angles arc 
interpreted as degrees, and real-number results that represent angles arc 
expressed in degrees. 

Related Commands: GRAD, RAD 
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DELALARM De/eteA/arm Command 

L ..... 1 -+ Lev .. 1 

Use: Deletes the alarm specified by ninde •. 

Atlected by Flags: None. 

Remarks: If ninde. is 0, all alarms in the system alarm list are deleted. 

Related Commands: FINDALARM, RClALARM, STOALARM 
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DELAY Delay Command 

L.vel1 --+ L.vel1 

Use: Specifies how many seconds the HP 48 waits between sending lines 
of information to the printer. 

Affected by Flags: Printing Device (-34) and I/O Device (-33). 

Setting flag - 34 directs printer output to the serial port. In this case, flag 
- 33 must be clear. 

If flag - 34 is set and transmit pacing is enabled (non-zero) in reserved 
variable [OPAR, then XON/XOFF handshaking controls data 
transmission and the delay setting bas no effect. (See "Tbe IOPAR 
Variable" in chapter 33 of tbe HP 48 Owner's Manual for more 
information about the transmit pacing parameter in [OPAR .) 

Remarks: xcJeIay specifies tbe delay time in seconds. Tbe default delay is 
1.8 seconds. The maximum delay is 6.9 seconds. (Tbe sign of xcJeIay is 
ignored, so - 4 DELAY is equivalent to 4 DELAY.) 

The delay setting is the first parameter in the reserved variable PRTPAR. 
See appendix D, "Reserved Variables," for more information about 
PRTPAR. 

A shorter delay setting can be useful when the HP 48 sends multiple lines 
of information to your printer (for example, when printing a program) . To 
opt imize printing efficiency, set the delay just longer than the time the 
printhead requires to print onc line of information. 

If you set the delay shoner than the time to print one line, you may lose 
information. Also, as the batteries in the printer lose their charge, the 
printhead slows down, and, if you have previously decreased the delay, you 
may bave to increase it to avoid losing information. (Battery discharge will 
not cause tbe printhead to slow to more than the 1.8 second default delay 
setting.) 

Related Commands: CR, OLDPRT, PRLCD, PRST, PRSTC, 
PRVAR, PRI 
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DELKEYS Delete Key Assignments Command 

a....el1 -+ a....el1 

x • .,. -
{,I(1I...,.1··· Xk...,.n} -

0 -'5' -+ 

Use: Clears the user-defined assignments of the key(s) xkey, which is 
specified as rc.p. 

Affected by Flags: User-Mode Lock ( - 61) and User Mode ( - 62) 
affect the status of the user keyboard. 

Remarks: The argument X,ey is a real number rc.p specifying the key by 
its row number, its column number, and its plane (shift). For a definition 
of plane, see ASN. 

Specifying 13 for xkey clears all user key assignments and restores the 
standard key assignments. 

Specifying S as the argument for DELKEYS suppresses all standard key 
assignments on the user keyboard. This makes keys without user key 
assignments inactive on the user keyboard. (You can make exceptions 
using ASN or restore them aU using STOKEYS.) If you find yourself 
stuck in User mode - probably with a "locked" keyboard - because you 
have reassigned or suppressed the keys necessary to cancel User mode, do 
a system halt ("warm start"): press and hold IONI and the C key 
simultaneously, releasing the C key first. This cancels User mode. 

Deleted user key assignments still take up from 2.5 to 15 bytes of memory 
each. You can free this memory by packing your user key assignments by 
executing RCLKEYS 13 DELKEYS STOKEYS. 

Related Commands: ASN, RCLKEYS, STOKEYS 
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DEPND Dependent Variable Command 

Lewe/Z Lewe/, -+ Lewe/, 

'global' -+ 

{global } -+ 

{ global y .... Y ... ,} -+ 

{y .... y ... ,} -+ 

y~ .. Yond -+ 

Use: Specifies the dependent variable and/or its plotting range. 

Affected by Flags: None. 

Remarks: The specification for the dependent variable name and its 
plolting range is stored as tbe seventh parameter in the reserved variable 
PPAR . If the argument to DEPND is a: 

• Global variable name, that name replaces the dependent variable 
entry in PPAR. 

• List containing a global name, that name replaces the dependent 
variable name but leaves unchanged any existing plotting range. 

• List containing a global name and two real numbers, that list replaces 
the dependent variable entry. 

• List containing two real numbers, or two real numbers from levels 1 
and 2, those two numbers specify a new plotting range, leaving the 
dependent variable name unchanged. (LASTARG returns a list, even 
if the two numbers were entered separately.) 

The default entry is Y. 

The plolting range for the dependent variable is meaningful only for plot 
type TRUTH, where it restricts the region for which the equation is 
tested. 

Related Commands: INDEP 
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DEPTH Depth Command 

a..-ell a..-ell 

n 

Use: Returns a real number n representing the number of objects 
present on the stack (before DEPTH was executed). 

Affected by Flags: NODe. 
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DET Determinant 

Lew .. 1 Lew .. 1 

[[ matrix Jl 

Use: Returns the determinant of the argument matrix. 

Affected by Flags: None. 

Remarks: The argument matrix must be square. 

Related Commands: CNRM, CROSS, DOT, RNRM 
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DETACH Detach Library Command 

~ 

~ 

Use: Detaches the library with the specified number from the current 
directory. Eacb library bas a unique number. If a pori number is 
specified, it is ignored. 

Affected by Flags: None. 

Remarks: A RAM-based library object attached to the HOME 
directory must be detached before it can be purged, whereas a library 
attached to any other directory does nol. Also, a library object attached to 
a Don-HOME directory is automaJicaJly detached (without using 
DETACH) whenever a new library object is attached there. 

Related Commands: ATTACH, LlBS, PURGE 
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DISP Display 

lAw .. 2 lAw .. 1 

obi n 

Use: Displays obJ in the nth display line. 

Affected by Flags: None. 

Command 

lAw .. 1 

Remarks: n:5 1 indicates the top line of the display; n ~ 7 indicates the 
bottom line. 

To facilitate the display of messages, strings are displayed without the 
surrounding " "delimiters. All other objects are displayed in the same 
form as would be used if the object were in levell in the multi-line display 
format. If the object display requires more than one display line, the 
display starts in line n, and continues down the display either to the end of 
the object or the bottom of the display. 

The object displayed by DISP persists in the display only until the 
keyboard is ready for input. The FREEZE command can be used to cause 
the object to persist in the display until a key is pressed. 

Example: The program 

« "ENTER Data Now " 1 DISP 7 FREEZE HALT » 

displays ENTER Dat a Now at the top of the display, "freezes" the entire 
display, and halts. 

Related Commands: FREEZE, HALT, INPUT, PROMPT 



DO 

DO 
UNTIL 
END 

DO Indefinite Loop Structure 

l.ft'eI 1 l.ft'eI 1 

TjF 

Use: Starts DO . . . UNTIL .. . END indefinite loop structure. 

Atrected by Flags: None. 

Command 

Remarks: DO . .. UNTIL. .. END executes a loop repeatedly until a test 
returns a true (non-zero) result. Since the test clause is executed after the 
loop clause, the loop is always executed at least oncc. The syntax is: 

DO loo,rclause UNTI L test-clause END 

DO starts execution of the loop clause. UNTIL ends tbe loop clause and 
begins the test clause. The test clause must return a test result to the 
stack. END removes tbe test result from the stack. If its value is zero, the 
loop clause is executed again; otherwise, execution resumes following 
END. 

Related Commands: END, UNTIL, WHILE 
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DOERR Do Error Command 

Lew .. 1 --+ Lew .. 1 

n_ --+ 

#n_ --+ 

-errol' --+ 

0 --+ 

Use: Executes a "user-specified" error, causing a program to behave 
exactly as if a normal error had occurred during program execution. 

Affected by Flags: None. 

Remarks: DOERR causes a program to behave exactly as if a normal 
error has occurred during program execution. The error message 
depends on the argument provided to DOERR: 

• n""", or lin""", display the corresponding built-in error message. See 
appendix A, "Table of Error and Status Messages," for a complete 
listing of HP 48 error messages and their numbers. 

• "error" displays the contents of the string. (A subsequent execution 
of ERRM returns "error". ERRN returns II 70000h.) 

• 0 abandons program execution without displaying a message - 0 
DOERR is equivalent to pressing IA TTNI. 

See "User-Defined Errors" in chapter 30 of the HP 48 Owner's Manual 
for a program example using DOERR. 

Related Commands: ERRM, ERRN, ERRO 
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DOT Dot Product Command 

L..,"Z Lw"l -+ Lw .. l 

[array A I [a""y B I x 

Use: Returns the dot product A·B of two arrays A and B, calculated as 
the sum of the products of the corresponding elements of the two arrays. 

Affected by Flags: None. 

Remarks: Both arrays must have the same dimensions. 

Some authorities define the dot product of two complex arrays as the sum 
of the products of the conjugated elements of onc array with their 
corresponding elements from the other array. The HP 48 uses the 
ordinary products without conjugation. If you prefer the alternate 
definition, apply CONJ to one or both arrays before using DOT. 

Example: [ 1 2 3 ] [ 4 5 6 ] DOT returns 32 (by calculating 
1 x 4 + 2x5 + 3x6). 

Related Commands: CNRM, CROSS, DET, RNRM 
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DRAW Draw Plot Command 

L ... eI 1 --+ Lftel 1 

Use: Plots the mathematical data in the reserved variable EQ or the 
statistical data in the reserved variable WAr, using the specified x- and 
y-axis display ranges. 

Affected by Flags: -30 (Function Plotting), -31 (Curve Filling). 

Remarks: The plot type determines if the data in the reserved variable 
EQ or the data in the reserved variable EDAT is plotted. DRAW does 
not erase PleTbcfore plotting - execute ERASE to do so. When 
executed from a program, DRAW does not draw axes-execute DRAX 
to do so. 

When DRAW is executed from a program, the graphics display, which 
shows the resultant plot, does not persist unless GRAPH, PYIEW (with 
an empty list argument), or FREEZE is subsequently executed. 

Related Commands: AUTO, AXES, DRAX, ERASE, FREEZE, 
GRAPH, LABEL, PYIEW 
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DRAX DrawAxes Command 

Level' Level' 

Use: Draws axes in PICT. 

Affected by Flags: None. 

Remarks: Tick marks are placed on both axes at every tenth pixel from 
the axes intersection. The coordinates of the axes intersection are 
specified by AXES. DRAX does not draw axes labels -execute LABEL 
to do so. 

Related Commands: AXES, DRAW, LABEL 
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DROP Drop Object Command 

loft .. 1 -+ loft .. 1 

obi --+ 

Use: Removes the level 1 object from the stack. 

Alleeted by Flags: None. 

Related Commands: CLEAR, DROPN, DROP2 
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DROPN Drop n Objects Command 

Level n+1 ... Level 2 Levell Levell 

obj, ... obi, n -
Use: Removes the fIrst n + 1 objects from the stack (the first n objects 
excluding the integer n itseU). 

Affected by Flags: None. 

Related Commands: CLEAR, DROP, DROP2 
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DROP2 Drop 2 Objects 

L.., .. 2 Lw .. 1 Lw"1 

obj, obI. --+ 

Use: Removes the first two objects from the stacie 

Affected by Flags: None. 

Related Commands: CLEAR, DROP, DROPN 
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DTAG Delete Tag Command 

Lftel 1 

:tag:obj - obi 

Use: DTAG removes aJItags (labels) from an object. 

Atrected by Flags: None. 

Remarks: The leading colon is not shown for readability when the 
tagged object is on the stack. 

DTAG has no effect on an untagged object. 

Related Commands: LIST-, -TAG 



DUP Duplicate Object Command 

Ley", --+ ........ 2 ........ , 
obj --+ obi 

Use: DUP returns a copy to levell of the object in levell. 

Affected by Flags: None. 

Related Commands: DUPN, DUn, PICK 
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DUPN Duplicate n Objects Command 

L ..... n+1 .. L ..... 2 Lw .. 1 --+ Lw" 2n .. Lw" 11+1 Lw .. n .. Lw" 1 

n obi • ... obi, 

Use: Takes an integer n from level 1 of tbe stack, and returns copies of 
tbe objects in stack levels 2 througb n + 1. 

Affected by Flag.: None. 

Related Command.: DUP, DUP2, PICK 
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DUP2 Duplicate 2 Objects Command 

Level 2 Level 1 Level 4 level 3 level 2 Level 1 

obi1 obi2 

Use: DUP2 returns copies of the objects in levels 1 and 2 of the stack. 

Affected by Flags: None. 

Related Commands: DUP, DUPN, PICK 
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D->R 

Le",'1 

X 

'$ymb' 

Degrees to Radians 

--+ lwei 1 

(_/180) x 
'D-R(symb), 

Function 

Use: Converts a real number representing an angle in degrees to its 
equivalent in radians. 

Aftected by Flags: Numerical Results (- 3). 

Remarks: This function operates independently of the angle mode. 

Related Commands R-D 
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e e Function 

Lev .. 1 --+ Lev" 1 

--+ 'e' 

--+ 2.71828182646 

Use: Returns the symbolic constant e or its numerical representation, 
2.71828182846. 

Affected by Flags: Symbolic Constants ( - 2), Numerical Results 
( -3). 

When evaluated, e returns its numerical representation if either flag - 2 or 
flag - 3 is set; otherwise, e returns its symbolic representation. 

Remark.: The number returned for e is the closest approximation of 
the constant e to 12-digit accuracy. For exponentiation, use the expression 
, EXP (X ) , rather than ' eAX ', since the function EXP uses a special 
algorithm to compute the exponential to greater accuracy. 

Related Command.: EXP, EXPM, i, LN, LNPl, MAXR, MINR, 1< 
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ELSE Else Command 

See the IF and IFERR keywont entries for syntax information. 

Use: Starts false clause in conditional or error-trapping structure. See 
the IF and lFERR keyword entries for more information. 

Related Commands: IF, lFERR, THEN, END 
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END End Program Structure Command 

See the IF, CASE, IFERR, 00, and WHILE koyword entries fo, syntax irrformation. 

Use: Ends conditional, error-trapping, and indefinite loop structures. 
Sec the IF, CASE, lFERR, DO, and WHILE keyword entries Cor more 
information. 

Related Commands: IF, CASE, )FERR, THEN, ELSE, DO, 
UNTIL, WHILE, REPEAT 



ENG Engineering Command 

l.eYel1 _ LAvel1 

n --+ 

Use: Sets the number display format to Engineering mode, which 
displays one to three digits to the left of the radix mark and an exponent 
that is a multiple of three. The total number of significant digits displayed 
isn + 1. 

Affected by Flags: None. 

Remarks: Engineering mode uses n + 1 significant digits, where 
0:5 n:5 11. (Values for n outside this range are rounded up or down.) A 
number is displayed or printed as 

(sign) mantissa E (sign) exponent 

where the mantissa is of the form (nn)n .(n . .. ) (with up to 12 digits total) 
and the exponent has one to three digits. 

A number with an exponent of -499 is displayed automatically in 
Scientific mode. 

Example: The number 103.6 in Engineering mode with five significant 
digits (n = 4) would appear as 103. 60E0. This same number with one 
significant digit (n =D) would appear as 100. E0. 

Related Commands: FIX, SCI, STD 
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EQ-. Equation to Stack Command 

Lew .. 1 -+ Lew .. 2 Lew" 1 

'symb, - symb2' -+ 'Symb, ' 'symb2' 

Z -+ Z 0 
'name' -+ 'name' 0 
)( unit -+ x unit 0 
'symb' -+ 'symb' 0 

Use: EQ-+ separates an equation into its left and right sides. 

Aftected by Flags: None. 

Remarks: If the argument is an expression, then it is treated as an 
equation whose right side equals zero. 

Related Commands: ARRY-+, OTAG, LlST-+, OBJ-+, STR-+ 
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ERASE Erase PIer Command 

ley" 1 -+ Lft .. 1 

Use: Erases PIer, leaving a blank PIer of the same dimensions. 

Affected by Flags: None. 

Related Commands: DRAW 
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ERRM Error Message Command 

level 1 --. Levell 

Use: Returns a string containing the error message of the most recent 
calculator error. 

Affected by Flags: None. 

Remarks: See appendix A, "Table of Error and Status Messages," for a 
complete listing of HP 48 error messages and their numbers. 

ERRM does return the string for an error generated by DOERR. If the 
argument to DOERR was 0, the string returned by ERRM is empty. 

Example: The program ·K I FER.: + THEt~ ERR!'1 EtW » relurns 
"Bad I1t-9ur·j.;.nt T~pE''' to level 1 if improper arguments (for example, 
a complex number and a binary integer) arc in levels ] and 2. 

Also see the program example under "The 
IFERR .. .THEN ... ELSE . .. END Struct ure" in chapter 30 of the HP 48 
Owner's Manual. 

Related Commands: DOERR, ERRN, ERRO 
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ERRN Error Number Command 

L .... 1 --+ Lev .. 1 

-+ #n .. ror 

Use: Returns the error number of the most recent calculator error. 

Affected by Flags: None. 

Remarks: See appendix A, "Table of Error and Status Messages," for a 
complete listing of HP 48 error messages and their numbers. 

If the most recent error was generated by DOERR with a string 
argument, ERRN returns II 70000h. If the most recent error was 
generated by DOERR with a binary integer argument, ERRN returns 
that binary integer. (If the most recent error was generated by DOERR 
with a real number argument, ERRN returns the binary integer 
conversion of the real number.) 

Example: The program « IFERR + THEN ERRfl HID » returns 
II 202 h to levell if improper arguments (for, example, a complex 
number and a binary integer) are in levels 1 and 2. 

Related Commands: DOERR, ERRM, ERRO 
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ERRO Clear Last Error Number Command 

lft .. 1 

Use: Clears the last error number so that a subsequent execution of 
ERRN returns II 0h. Also clears the last error message. 

Allectecl by Flags: None. 

Related Commands: DOERR, ERRM, ERRN 
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EVAL Evaluate Object Command 

Lew .. 1 --+ Lew .. 1 

obi - H dtlP600sJ 

Use: Evaluates the object. The effect of evaluation depends on tbe 
object type: 

Obi. Type Effect of Evaluation 

Local Name Recalls the contents of the variable. 

Global Name Calls the contents of the variable: 

• A name is evaluated. 

• A program is evaluated. 

• A directory becomes the current directory. 

• Other objects are put on the stack. 

If no variable exists for a given name, evaluating 
the name retums the name to the stack. 

Program Enters each object In the program: 

• Names are evaluated (unless quoted). 

• Commands are evaluated. 

• Other objects are put on the stack. 

Ust Enters each object In the list: 

• Names are evaluated. 

• Commands are evaluated. 

• Other objects are put on the stack. 

• Exception: programs are evaluated. 
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... EVAL 

(continued) 

Obj. Type Ellect of Evaluation 

Tagged If the tag specifies a port, recalls and evaluates 
the specified object. Otherwise, puts the untagged 
object on the stack. 

Algebraic Enters each object in the algebraic: 

• Names are evaluated. 

• Commands are evaluated. 

• Other objects are put On the stack. 

Command, Evaluates the specified object. 
Function, XLiB 
Name 

Other Objects Puts the object on the stack. 

Allected by Flags: Numerical Results ( - 3). 

Remarks: To evaluate a symbolic argument to a numerical result, 
evaluate the argument in Numerical Result mode (flag - 3 set) or execute 
-NUM on that function. 

Related Commands: -NUM. SYSEVAL 
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EXP 

L ..... ' 

z 
'symb' 

Exponential Analytic 

-+ Lw .. , 

-+ r 
-+ 'E)(p(symb}' 

Use: Returns the exponential, or natural antilogarithm; that is, e raised 
to the given power. 

Affected by Flags: Numerical Results ( - 3). 

Remarks: EXP uses a special algorithm to compute a more accurate 
result for the exponential than can be obtained by using e A. 

For complex arguments, 

Related Commands: ALOG, EXPM, LN, LOG 
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EXPAN Expand Products 

'symb,' 

x 

(><. y) 

--+ 

--+ 

Command 

Lft .. 1 

(><.y) 

Use: Rewrites an algebraic expression or equation by expanding 
products and powers. 

Affected by Flags: None. 

Examples: 'A* ( B+C)' EXPAN returns 'A*B+A*C'. 

I A ...... ( B+C ) , EX PAN returns 'A ..... B*AAC I. 

' X A 5 I EXPAN returns I X*X" ' 4' . 

Related Commands: COLef, ISOL, QUAD, SHOW 
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EXPFIT Exponential Curve Fit Command 

--+ Levell 

--+ 

Use: Stores its name as the fifth parameter in the reserved variable 
EPAR, indicating that subsequent executions of LR are to use the 
exponential curve fitting model. 

Atrected by Flags: None. 

Remarks: UNFIT is the default specification in EPAR. 

Related Commands: LR, UNFIT, LOG FIT, PWRFIT, BESTFIT 
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EXPM 

Lwei 1 

• 
'symb' 

Use: Returns e" - 1. 

Exponential Minus 1 

Lwei 1 

9"-1 
'EXPM(symb) , 

Affected by Flags: Numerical Results (- 3). 

Analytic 

Remarks: For values of X close to zero, 'EXPM ( X ) , returns a more 
accurate result than docs 'EXP (X) -1 ' . (Using EXPM allows both the 
argument and the result to be near zero, and it avoids an intermediate 
result near 1. The calculator can express numbers within 10- 449 of zero, 
but within only 10- 11 of 1.) 

Related Commands: EXP, LNPl 
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FACT Factorial (Gamma) Function 

Lew" t -> Lew .. t 

n -> nl 

• -> r(x+l) 

'symb' -> 'FACT($ymb)' 

Provided!orcompatibi/ity with the HP 28. FACT is the same as I. See!. 
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Fe? Flag Clear? Command 

--+ lAv .. 1 

--+ 0/1 

Use: Tests whether the system or uscr flag specified by nUag.....,,,,,, is 
clear, and returns a corresponding test result: 1 (true) if the flag is clear 
or 13 (false) if the flag is set. 

Allected by Flag.: None. 

Related Command.: CF, FC?C, FS?, FS?C, SF 
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FC?C Flag Clear? Clear Command 

lA¥ell --+ lA¥ell 

0/1 

Use: Tests whether the system or user flag specified by nfoag IUTlber is 
clear, and returns a corresponding test result: 1 (true) if the flag is clear 
or 0 (false) if the flag is set. Then clears the flag. 

Atrected by Flag s: None. 

Example: If flag -44 is set, -44 FC"C returns 0 to level I and clears 
flag -44. 

Related Commands: CF, FC?, FS?, FS?C, SF 
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FINDALARM Find Alarm Command 

Levell ---> Level 1 

date ---> nindelt 

(date time ) ---> n inde" 

0 ---> ninde" 

Use: Returns the alarm index n;ndex of the first alarm due after the 
specified time. 

Affected by Flags: None. 

Remarks: If the level 1 argument is a real number date, FlNDALARM 
returns the index of the first alarm due after 12:00 AM on that date. If the 
argument is a list { date time }, it returns the index of the first alarm 
due after that date and time. If the argument is the real number 0, 
FINDALARM returns the first past-due alarm. 

For any of the three arguments, FINDALARM returns 0 if no alarm is 
found. 

Related Commands: DELALARM, RCLALARM, STOALARM 
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FINISH Finish Server Mode Command 

~"1 ~"1 

Use: Terminates Kermit Server mode in a device connected to an 
HP4S. 

Affected by Flags: I/O Device flag ( - 33), I/O Messages ( - 39). 

Remarks: FINISH is used by a local Kermit device to tell a server 
Kermit (connected via the serial port or the IR port) to exit Server mode. 

Related Commands: KGET, RECN, RECV, SEND, SERVER 
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FIX Fix Command 

L.R"1 

n 

Use: Sets the number display format to Fix mode, which rounds the 
display to n decimal places. 

Affected by Flags: None. 

Remarks: Fix mode shows n digits to the right of the radix mark, where 
0:,> n :'> 11. (Values for n outside this range are rounded up or down.) A 
number is displayed or printed as: 

(sign) mantissa 

where the mantissa can be of any form. However, the calculator 
automatieally displays a number in Scientific mode if: 

• The number of digits for display exceeds 12 . 

• A non-zero value rounded to n decimal places otherwise would be 
displayed as zero. 

Example: The number 103.6 in Fix mode to four decimal places would 
appear as 103 . 6131313. 

Related Commands: FIX, SCI, STD 
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FLOOR Floor Function 

Uvel1 --+ Uvel1 

x --+ n 
)( unit --+ n unit 

'symb' ~ 'FLOOR(symb), 

Use: Returns the greatest integer less than or equal to its argument. 

Atrected by Flags: Numerical Results ( - 3). 

Examples: 3 . 2 FLOOR returns 3. 

- 3 . 2 FLOOR returns -4. 

Related Commands: CEIL, IP, RND, TRNC 
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FOR FOR Definite Loop Structure Command 

Level 2 Level' -+ Level' 

FOR "'WI xtlnith -+ 

NEXT -+ 

FOR x ..... xtlni.h -+ 

STEP xIn<_ -+ 

tsymb~' -+ 

Use: Starts FOR ... NEXT and FOR ... STEP defInite loop structures. 

Aftected by Flags: None. 

Remarks: De/inite loop slmctures execute a command or sequence of 
commands a specified number of times . 

• A FOR ... NEXT loop executes a program segment a specified 
number of times using a local variable as the loop counter. You can 
use this variable within the loop. The syntax is: 

X"an Xllnlsh FOR counter loo~clause f~ EX T 

FOR takes x""" and Xlinish from the stack as the beginning and ending 
values for the loop counter, then creates the local variable counter as 
a loop counter. Then, the loop clause is executed; counter can be 
referenced or bave its value changed within the loop clause. NEXT 
increments counter by one, and then tests whether counter is less 
than or equal to XII""h' If so, the loop clause is repeated (with the new 
value of counter). 

When the loop is exited, counter is purged. 
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· .. FOR 

• FOR . . . STEP works just like FOR .. . NEXT, except that it lets you 
specify an increment value otber tban 1. Tbe syntax is: 

X.Ia/1 XII""" FOR counter loop-clause x"",...... STEP 

FOR takes x ..... and XII"'" from tbe stack as tbe beginning and ending 
values for the loop counter, then creates tbe local variable counter as 
a loop counter. Next, tbe loop clause is executed; counter can can be 
referenced or bave its value cbanged within tbe loop clause. STEP 
takes x"",emenl from the stack and increments counter by tbat value. 
lf the argument of STEP is an algebraic or a name, it is automatically 
evaluated to a number. 

The increment value can be positive or negative. If the increment is 
positive, the loop is executed again when counter is less than or equal 
to XII ....... ' If tbe increment is negative, the loop is executed when 
counter is greater tban or equal to XII ....... ' 

When the loop is exited, counter is purged. 

Related Commands: NEXT, START, STEP 
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FP Fractional Part 

lAve! 1 --+ lAve! 1 

x --+ y 

x unit --+ y_unit 
'symb' --+ 'FP(symb), 

Use: Returns the fractional part of its argument. 

Aftecled by Flags: Numerical Results ( - 3). 

Remarks: The result has the same sign as the argument. 

Examples: - 32 . 3 FP returns -.3. 

Relaled Commands: IP 
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FREE Free RAM Card Command 

Lwei 2 Lwei 1 Lwei 1 

() n""" -
{namet.ckup ··· nlbfary } n""" -

namBbllckup n""" -n...., n""" -
Use: Frees (makes independent) the previously merged RAM in the 
specified port (lor 2). Any prior contents of the port are moved into user 
memory. If you specify any backup or library objects in level 2, then these 
objects are moved from port 0 to the newly freed RAM port. 

Affected by Flags: None. 

Remarks: The list in level 2 can be empty (in which case no objects arc 
moved to the newly independent RAM) or it can contain any number of 
backup names and library numbers. Level 2 cannot be completely empty, 
however. 

Related Commands: MERGE 
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FREEZE Freeze Display Command 

level 1 ............ Level 1 

Use: Freezes the part of the display specified by nd~play area> so that it is 
not updated until a key press. 

Affected by Flags: None. 

Remarks: Normally, the stack display is updated as soon as the 
calculator is ready for data input. For example, when HALT stops a 
running program, or when a program ends, any displayed messages arc 
cleared. The FREEZE command "freezes" a part or aU of the display so 
that it is not updated IlIllil a k<y is pressed. This enables you, for exam pIc, 
to cause a prompting message to persist after a program halts for data 
input. 

nd~play area is the sum of the value codes for the areas to be frozen: 

Display Area Value Code 

Status area 1 

Stack/Command~ine area 2 

Menu area 4 

For example, 2 FREEZE freezes the stack/command-line area, 
3 FREEZE freezes the status area and the stack/command-line arca, and 
7 FREEZE freezes all three areas. 

Values of nd~pIay.,ea ~ 7 or :"; 0 freeze the entire display (arc equivalent 10 

value 7) . 

Examples: The program 

« "Ready 'or data" 1 DISP 1 FREEZE HRLT • 

displays the contents of the string in the top line of the display, then 
freezes the slatus area so that the Siring contents persist in Ihe display 
after HALT is executed. 
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... FREEZE 

The program: 

« { # ad # ad } PVIEW 7 FREEZE » 

selects the graphics display and tben freezes the entire display so that tbe 
graphics display persists after tbe program ends. (If FREEZE was not 
executed, tbe stack display would be selected after the program ends.) 

Related Commands: CLLCD, DISP, HALT 
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FS? Flag Set? Command 

lAw" 1 --+ Lev .. 1 

- 0/1 

Use: Tests whether the system or user flag specified by n'lag nun_ is set, 
and returns a corresponding test result: 1 (true) if the flag is set or 13 
(false) if the flag is clear. 

Affected by Flags: None. 

Related Command.: CF, FC?, FC?C, FS?C, SF 
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FS?C Flag Set? Clear Command 

Lwei 1 -+ Lwei 1 

0/1 

Use: Tests whether the system or user flag specified by n'lag number is set, 
and returns a corresponding test result: 1 (true) if the flag is set or 0 
(false) if the flag is clear. Then clears the flag. 

Affected by Flags: None. 

Exampie: If flag - 44 is set, -44 FS?C returns 1 to level! and clears 
flag -44. 

Related Commands: CF, FC?, FC?C, FS?, SF 
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FUNCTION Function Plot Type 

Lew" 1 

~ 

Use: Sets the plot type to FUNCflON. 

Affected by Flags: None. 

Command 

Lew .. 1 

Remarks: When the plot type is FUNCfION, the DRAW eommand 
plots the current equation as a real-valued function of one real variable. 
The current equation is specified in the reserved variable EQ. The 
plotting parameters are specified in the reserved variable PPAR, which 
has the form: 

{ ( Xmn ' Ymn ) (xmax , Ymax ) indep res axes ptype depend } 

For plot type FUNCfION, the elements of PPAR are used as follows: 

• (xmln, Ymn ) is a eomplex number specifying the lower left corner of 
PleT (the lower left corner of the display range). The default value is 
( - 6.5, -3. I). 

• ( Xmax , Ymax ) is a complex number specifying the upper right corner 
of PICT (the upper right eorner of the display range). The default 
value is (6.5,3.2 ). 

• indep is a name specifying the independent variable; or a list 
containing such a name and two numbers specifying the minimum 
and maximum values for the independent variable (the plotting 
range). The default value of indep is X . 

• res is a real number specifying the interval, in user-unit coordinates, 
between plotted values of the independent variable; or a binary 
integer specifying the interval in pixels. The default value is 0, which 
specifies an interval of 1 pixel. 

• axes is a complex number specifying the user-unit coordinates of the 
intersection of the horizontal and vertical axes; or a list containing 
such a number and two strings specifying labels for the horizontal and 
vertical axes. The default value is ( 0, 0 ) . 

• ptype is a eommand name specifying the plot type. Executing the 
eommand FUNCfION places the eommand name FUNCfION in 
PPAR. 
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... FUNCTION 

• depend is a name specifying a label for the vertical axis. The default 
value is Y. 

The current equation is plotted as a function of the variable specified in 
indep. The minimum and maximum values of the independent variable 
(the plotting range) can be specified in indep; otherwise, the values in 
( xmln, Ymln ) and ( x max , Ymax ) (the display range) are used. Lines are 
drawn between plotted points unless flag - 31 is set. 

If EQ contains an expression or program, the expression or program is 
evaluated in Numerical Results mode for each value of the independent 
variable to give the values of the dependent variable. If EQ contains an 
equation, the plotting action depends on the form of the equation: 

Form of Plotting Action 
Current Equation 

I expr=expr I Each expression is ptotted separately. The 
intersection of the two graphs shows where the 
expressions are equal. 

I name=expr ' Only the expression is plotted. 

, indep=constant ' A vertical line is plotted. 

If flag - 30 is .lei, all equations are plotted as two separate expressions. 

If the independent variable in the current equation represents a unit 
object, you must specify the units by storing a unit object in the 
corresponding variable in the current directory_ For example, if the 
current equation is I X+3_r·) I , and you want X to represenl some number 
of inches, you would store L i Co (the number part of the unit object is 
ignored) in X. For each plotted point, the numerical value of the 
independent variable is combined with the specified unit (inches in this 
exam ple) before the current equation is evaluated. If the result is a unit 
object, only the number part is plotted. 
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... FUNCTION 

See "Function Plots" in chapter 19 and numerous examples in chapter 18 
of tbe HP 48 Owner's Manual for uses of the FUNcnON plot type. 

Related Commands: BAR, CONIC, HISTOGRAM, 
PARAMETRIC, POlAR, SCATTER, TRtITH 
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GET GatE/amant Command 

L ..... 2 L."eI 1 --+ Lev .. 1 

II malri. II n~.1on --+ ' ... 
II molri. II {nrotllmeol } --+ ' ... 

• nat'THI melrbc • n~.1on --+ z ... 
• na!T'Ie mIIIfbc ' {n"",m"" } --+ z ... 

[ veelOr I npool'" --+ z ... 
[ veelOr I { npool'" } --+ z ... 

'nanJi8ytdor ' npodlon --+ z ... 
I nameYftdOf 

, 
{n ....... } --+ z ... 

{ list} npoeMIon --+ Obi ... 
{ list} { n""" ... } --+ obi ... 

'nsIn6 I11t ' npoeMIon --+ obi ... 
'narnelllt ' {n ....... } --+ obi ... 

Use: Returns from the level 2 array or list the real or complex number 
Zg ... or, from a list, the object obioa, whose position is specified in level I. 

Affected by Flags: None. 

Remarks: For matrices, nposilloo counts in row order. 

Examples: [[ 2 3 7 1 [ 3 2 ., 1 [ 2 1 3 II ( 2 3 ) GET 
relurns 9 . 

[[ 2 3 7 J [ 3 2 9 J [ 2 1 3 J J 8 GET returns 1. 

( ABC DE ) ( 1 ) GET returns 'A'. 

See also "LMED (Median of a List)" in chapter 31 of the HP 48 Owner's 
Manual for a program example using GET. 

Related Commands: GETI, PUT, PUTI 
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GET. Get and Increment Index Command 

Level 2 Level l ~ Level 3 Level 2 Level 1 

II matrix )] n poailionl ~ II matrix )] n posii0n2 ' ... 
II matrix )] { nfON mea }, - II matrix 11 {n,ON mcol h 'go< 

I n afJ')9rna1rbc' n polOillon l - • name malrix' n position2 ' ... 
'narnemllll,iIc ' { n,ow meal} 1 ~ 'name I mtd,bI { n,O<N mw b ' ... 
I vector 1 npodionl - I vector 1 n poaiti0n2 ' ... 
I vector 1 { npolilOOl } - I vector 1 { n,.,..""" } ' ... 

'narne ... ec1or I n poallon l ~ I narne
yedOf 

I n pc6iti0n2 ' ... 
'narnevec1or I { npes.ion, } ~ I narne

vec10r 
I { n,.,.,,,,,,, } ' ... 

{ lis t} n position ' ~ { lis t} n poalflon2 obi ... 
{ lis t } {nposlionl} - { list} { n,.,.,,,,,,, } objfP, 

'name1ist ' n p05itior'l1 - 'name1isl ' npos~i0n2 obiget 
'nameli$l ' { npoliitlon , } - 'name1isl ' { n,.,.,,,,,,, } obiget 

Use: From the level 2 array or list, returns the real or complex number 
Zg .. or, from a list, the object obig .. , whose position is specified in level 1. 
Also returns the array or list, and returns the next position in that array or 
lisl. 

Affected by Flags: Index Wrap Indicator (-64). 

The Index Wrap Indicator flag is cleared on each execution of GETIIllitil 
the position (index) wraps to the first position in the array or list, at which 
point the flag is scI. The next execution of GETI again clears the flag. 

Remarks: For matrices, the position is incremented in row order. 

See "SORT (Sort a List)" and "MNX (Finding the Minimum or 
Maximum Element of an Array- Technique 1)" in chapter 31 of the HP 
48 OWlier's Manual for program examples using GETI. 

Related Commands: GET, PUT, PUTI 
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GOR Graphics OR Command 

L .... 3 Lew"Z Lew .. 1 --+ Lew .. 1 

grobl8f9"l {#n#m} glOb, --+ glOb~ 

grobt~ (>r.y) glOb, --+ glOb ...... 
PICT {#n #m} glOb, --+ 

PICT (>r.y) glOb, --+ 

Use: Superimposes grob, onto grob..,g ... or onto PIer, with the upper 
left corner pixel of grob, positioned at the specified coordinate in 
grob,,"g .. or PIer. GOR uses a logical OR to determine the state (on or 
off) of each pixel in the overlapping portion of the argument graphics 
objects. 

Aftected by Flags: None. 

Remarks: If the level 3 argument (the target grapbics object) is any 
graphics object otber tban PIer, then grob, .. 1.iI is returned to the stack. If 
the level 3 argument is PIer, no result is returned to the stack. 

If grob, extends past grob""g" or PICT in either direction, it is truncated 
in that direction. 

grob_ or PICT 

(X,Y) or 
{'n'm~} ____________ 4-____ -, 

: .... -4--Truncaled portion 
of grab 1 

Related Commands: GXOR, REPL, SUB 
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GRAD Grads Mode 

L.ew .. 1 -

Use: Sets Grads angle mode. 

Affected by Flags: None. 

Command 

~"1 

Remarks: GRAD clears flag -17 and sets flag -18. It displays the 
GRAD annunciator. 

In Grads angle mode, real-number arguments that represent angles are 
interpreted as grads, and real-number results that represent angles are 
expressed in grads. 

Related Commands: DEG, RAD 
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GRAPH Graphics Environment Command 

L ..... 1 --+ Lw"1 

Use: Sciects the Graphics environment (selects the graphics display and 
activates the graphics cursor and Graphics menu). 

Atrecled by Flags: None. 

Remarks: When executed from a program, GRAPH suspends program 
execution until I ATTN I is pressed. 

Example: The program 

« "Press ATTN to return.to stack" 1 DISP 
3 WA IT GRAPH » 

displays an instructive message for three seconds and then selects the 
Graphics environment. (The • character in the program indicates a 
linefeed.) 

Related Commands: PVlEW, TEXT 
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->GROB Stack to Graphics Object Command 

t..wel2 t..wel1 --+ t..wel1 

obj grob 

Use: Creates a graphics object representing the level 2 object, where the 
argument nch8t size specifics the character size of the representation. 

Affected by Flags: None. 

Remarks: nc .... s~e can be 0,1 (small), 2 (medium), or 3 (large). 
nc .... size = 0 is the same as nc .... s~e = 3, except for unit objects and 
algebraic objects, where 0 specifies the EquationWriter application 
picture. 

Example: The program 

« 'Y=3*XA 2' 0 ~GROB PIel SlO { ) PVIEW > 

returns a graphics object to the stack representing the EquationWriter 
application picture of 'Y=3*X A 2', then stores the graphics object in 
PlCT and shows it in the graphics display with scrolling activated. 

Related Commands: --+LCD, LCo..... 



GXOR Graphics Exclusive OR Command 

Level 3 Level 2 Levell -+ Levell 

grob,wgeI {#n #m} glOb, -+ grobr-.ll. 

grobtwgIII (x,y) glOb, -+ glOb ...... 

PICT {#n #m} glOb, -+ 

PICT (x,y) glOb, -+ 

Use: Superimposes grab, onto groblalg8l, or onto PIer, with the upper 
left corner pixel of grab, positioned at the specified coordinate in 
grob_ or PIeT. GXOR uses a logical exclusive OR to determine the 
state of the pixels (on or 00) in the overlapping portion of the argument 
graphics objects. 

Aftected by Flags: None. 

Remarks: GXOR is used for creating cursors, for example, where it is 
desirable to make the cursor image appear dark on a light background, 
and light on a dark background. Executing GXOR again with tbe same 
image restores the original picture. 

If grab, extends past grabtorg .. or PICT in eitber direction, it is truncated 
in tbat direction. 

fJ'P"""'>1lI or PleT 

(x,y) or 
{~Nm~} __________ ~~~~ 

"'E"':i't-- Truncated portion 
of fJrob 1 
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... GXOR 

Ifthe level 3 argument (the target graphics object) is any graphics object 
other than PIer, then grob.-.. is returned to the staclt. If the level 3 
argument is PIer, no result is returned to the stack. 

Example: The program 

« ERASE PICT NEG PICT { I 0d 10d ) 
GROB 5 X 5 llA040A011 GXOR LASTARG GXOR » 

turns on (makes dark) every pixel in PIer, then superimposes a 5 x 5 
graphics object on PICT at pixel coordinates { I 0d 10d ). Each on· 
pixel in the 5 by 5 graphics object turns off (makes light) the 
corresponding pixel in PICT. Then, the original picture is restored by 
executing GXOR again with the same arguments. 

Related Commands: GOR, REPL, SUB 
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*H Multiply Height Comnumd 

'--eI 1 --+ '--eI 1 

Use: Multiplies the vertical scale by Xfaclor. 

Affected by Flags: None. 

Remarks: Executing.H changes the y-axis display range - the YmOl and 
Ymax components of the frrst two complex numbers in the reserved 
variable PPAR . The plot center (the user-unit coordinate of the center 
pixel) is not changed. 

Related Commands: AUTO, .W, YRNG 
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HALT Halt Program Command 

l.Re/l -+ l.Re/l 

Use: Halts program execution. 

Affected by Flags: None. 

Remarks: Program execution is halted at the location of the HALT 
command in the program. The HALT annunciator is turned on. Program 
execution is resumed by executing CaNT (usually by pressing 
~ICONTI) . Executing KILL (usually by pressing IPRGI d~J~RI" .; 
. K r eI?) cancels all halted programs. 

Related Commands: CaNT, KILL, OFF 
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HEX Hexadecimal Mode Command 

Lw"l 

Use: Selects hexadecimal base for binary integer operations. (The 
default base is decimal.) 

Allecled by Flags: Binary Integer Wordsize ( - 5 through - 10). 
Binary Integer Base (-11. -12). 

Remarks: Binary integers require the prefix #. Binary integers entered 
and returned in hexadecimal base automatically show the suffix h. If the 
current base is not hexadecimal. then you can enter a hexadecimal 
number by ending it with h. It will be displayed in the current base when 
it is entered. 

The current base does not affect the internal representation of binary 
integers as unsigned binary numbers. 

Related Commands: BIN. DEC. OCT. STWS. RCWS 
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HISTOGRAM Histogram Plot Type 

Lew" 1 

Use: Sets the plot type to HISTOG RAM . 

Affected by Flags: None. 

Command 

Lev_I 1 

Remarks: When the plot type is HISTOGRAM, the DRAW command 
creates a histogram using data from one column of the current statistics 
matrix (reserved variable EDA1). The column is specified by the first 
parameter in the reserved variable EPAR (using the XCOL command). 
The plotting parameters arc specified in the reserved variable PPAR, 
which has the form: 

( ( Xm" , Ymin ) (xmax • Ymax ) indep res axes ptype depend } 

For plot type HISTOGRAM, the elements of PPAR are used as follows: 

• ( Xm1n , Ymln) is a complex number specifying the lower left corner of 
PICT (the lower left corner of the display range). The default value is 
( - 6 . 5, - ,,:. I) . 

• ( Xmax , Ymax ) is a complex number specifying the upper right corner 
of PlCT (the upper right corner of the display range). The default 
value is (6 .5, 3 . 2 ) . 

• indep is either a name specifying a label for the horiwntal axis, or a 
list containing such a name and two numbers that specify the 
minimum and maximum values of the data to be plotted. The default 
value of indep is X. 

• res is a Teal number specifying the bin size, in uscr~ unit coordinates; 
or a binary integer speci fying the bin size in pixels. The default value 
is 0, which specifics the bin size to be 1/ 13 of the difference between 
the specified minimum and maximum values of the data. 

• axes is a complex number specifying the user-unit coordinates of the 
intersection of the horizontal and vertical axes; or a list containing 
such a number and two strings specifying labels for the horizontal and 
vertical axes. The default value is ( 0 , 0 ) . 
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... HISTOGRAM 

• ptype is a command name specifying the plot type. Executing the 
command HISTOGRAM places the command name HISTOGRAM 
inPPAR . 

• depend is a name specifying a label for tbe vertical axis. Tbe default 
value is Y. 

The frequency of the data is plotted as bars, where each bar represents a 
collection of data points. The base of each bar spans the values of the data 
points, and the height indicates the number of data points. The width of 
each bar is specified by res. The overall maximum and minimum values 
for the data can be specified by indep; otherwise, the values in 
( Xm." Ym., ) and ( Xmax, Ymax ) are used. 

Related Commands: BAR, CONIC, FUNCTION, PARAMETRIC, 
POLAR, SCATTER, TRUTH 
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HISTPLOT Draw Histogram Plot Command 

'--"1 

-
Use: Plots a frequency histogram of the specified column in the current 
statistics matrix (reserved variable EVAI). 

Affected by Flags: None. 

Remarks: The data column to be plotted is specified by XCOL and is 
stored as the first parameter in the reserved variable EPAR. If no data 
column is specified, column 1 is selccted by default. The y-axis is 
autoscaled and the plot type is set to HISTOGRAM. 

H ISTPLOT plots relative frequencies, using 13 bins as the default number 
of partitions. The RES command lets you specify a different number of 
bins by specifying the bin width. To plot a frequency histogram with 
numerical frequencies, exccute BINS and then BAR PLOT. 

When HISTPLOT is executed from a program, the graphics display, 
which shows the resultant plot, does not persist unless GRAPH, PVIEW 
(with an empty list argument), or FREEZE is subsequently executed. 

Related Commands: BARPLOT, BINS, GRAPH, FREEZE, 
PVIEW, RES, SCATRPLOT, XCOL 
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HMS+ Hours-Minutes-Seconds Plus Command 

Lft .. 1 

HMS, HMS, HMS,+HMS, 

Use: Returns the sum of two real numbers, where the arguments and 
the result are interpreted in hours-min utes-seconds format. 

Affected by Flags: None. 

Remarks: The format for HMS (a time or an angle) is H.MMSSs. 
where: 

• H is zero or more digits representing the integer part of the number. 

• MM arc two digits representing the number of minutes. 

• SS arc two digits representing the number of seconds. 

• s is zero or more digits (as many as allowed by the current display 
mode) representing the decimal fractional part of seconds. 

Related Commands: HMS-. -HMS. HMS -
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HMS- Hours-Minutes-Seconds Minus Command 

-+ 1Av .. 1 

HMS, HMS2 HMS,-HMS2 

Use: Returns the difference of two real numbers, where the arguments 
and the result are interpreted in hours-min utes-seconds format. 

Alleeted by Flags: None. 

Remarks: The format for HMS (a time or an angle) is H.MMSSs, 
where: 

• H is zero or more digits representing the integer part of the number. 

• MM arc two digits representing the number of minutes. 

• SS are two digits representing the number of seconds. 

• s is zero or more digits (as many as allowed by the current display 
mode) representing the decimal fractional part of seconds. 

Related Commands: HM5-+, -+HMS, HMS + 
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HMS--> Hours-Minutes-Seconds to Decimal Command 

L..w"1 --+ L..w"1 

HMS 

Use: Converts a real number in bours-minutes-seconds format to its 
decimal form (bours or degrees with a decimal fraction). 

Affected by Flags: None. 

Remarks: The format for HMS (a time or an angle) is H.MMSSs, 
wbere: 

• H is zero or more digits representing the integer part of the number. 

• MM are two digits representing the number of minutes. 

• SS are two digits representing tbe number of seconds. 

• s is zero or more digits (as many as allowed by tbe display current 
mode) representing tbe decimal fractional part of seconds. 

Related Commands: ..... HMS, HMS+, HMS-
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->HMS Decimal to Hours-Minutes-Seconds Command 

Uw"1 Uw"1 

• HMS 

Use: Converts a real number representing hours or degrees with a 
decimal fraction to hours-minules-seconds format. 

Affected by Flags: None. 

Remarks: The format for HMS (a time or an angle) is H.MMSSs, 
where: 

• H is zero or more digits representing the integer part of the number. 

• MM are two digits representing the number of minutes. 

• SS are two digits representing the number of seconds. 

• s is zero or more digits (as many as allowed by the current display 
mode) representing the decimal fractional part of seconds. 

Related Commands: HMs.--., HMS +, HMS-

168 Co •• and Dlcdonary 



HOME HOME Directory Command 

t..v .. 1 --+ t..v .. 1 

Use: Makes the HOME directory the current directory. 

Affected by Flags: None. 

Related Commands: CRDIR, PATII, PGDIR, UPDIR 
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Function 

a..-el1 

--+ 'I' 
~ (0.1) 

Use: Returns the symbolic constant; or its numerical representation, 
(0,1). 

Affected by Flags: Symbolic Constants (-2), Numerical Results 
( -3). 

Evaluating; returns its numerical representation if flag - 2 or - 3 is set; 
otherwise, its symbolic representation is returned. 

Related Commands: e, MAXR, MINR,'" 
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IDN Identity Matrix Command 

Lew .. 1 --+ Lew .. 1 

n --+ [[ R-matrix"",,1y II 
[[ matrix II --+ [[ matrix_ II 

'namo' --+ 

Use: Returns an identity matrix; that is, a square matrix witb its diagonal 
elements equal to 1 and its off-diagonal elements equal to O. 

Atlected by Flags: None. 

Remarks: The result is either a new square matrix, or it is an existing 
square matrix with its elements replaced by the elements of the identity 
matrix, according to the argument in levell . 

• Creating a new matrix: If tbe argument is a real number n, a new real 
identity matrix is returned to levell, witb its number of rows and 
number of columns equal to n . 

• Replacing the elements or an existing matrix: If the argument is a 
square matrix, an identity matrix of the same dimensions is returned. 
If the original matrix is complex, the result identity matrix will also be 
complex, with diagonal values ( 1, {3 ). 

If the argument is a name, the name must identify a variable 
containing a square matrix. In tbis case, the elements of the matrix 
arc replaced by those of the identity matrix (complex if the original 
matrix is complex). 

Related Commands: CON 
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IF If Conditional Structure Command 

lewell -+ lewell 

IF -+ 
THEN T/F -+ 
END -+ 

IF -+ 
THEN T/F -+ 
ELSE -+ 
END ..... 

Use: Starts IF ... THEN ... END and IF . . . THEN . . . ELSE ... END 
conditional structures. 

Affected by Flags: None. 

Remarks: Conditional structures, used in combination with program 
tests, enable a program to make decisions . 

• IF . . . THEN ... END executes a sequence of commands only if a test 
relurns a non-zero (true) result. The syntax is: 

I F test-clause THEN true-clause EfW 

IF begins the test clause, which must return a test result to tbe stack. 
THEN removes the test result from tbe stack. If the value is non-zero, 
tbe true clause is executed. Otherwise, program execution resumes 
fOllowing END. 

The test clause can be a command sequence (for example, AS';) 
or an algebraic (for example, 'A';S'). If the test clause is an 
algebraic, it is automatically evaluated to a number (-+NUM or 
EVAL isn't necessary). 
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.. . IF 

• IF ... THEN ... ELSE ... END executes one sequence of commands if a 
test returns a true (non-zero) result, or another sequence of 
commands if that test returns a false (zero) result. The syntax is: 

I F test-clause THEN true-clause ELSE false-clause END 

IF begins the test clause, which must return a test result to the stack. 
THEN removes the test result from the stack. If the value is non-zero, 
the true clause is executed. Otherwise, tbe false clause is executed. 
After the appropriate clause is executed, execution resumes following 
END. 

If the test clause is an algebraic, it is automatically evaluated to a 
number ( ..... NUM or EVAL isn't necessary). 

Related Commands: CASE, ELSE, END, IFERR, THEN 
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IFERR If Error Conditional Structure Command 

Level 1 --+ l .... 1 

IFERR --+ 

THEN --+ 

END --+ 

IFERR --+ 

THEN --+ 

ELSE --+ 

END --+ 

Use: Starts IFERR ... TH EN ... END and 
IFERR . . . THEN ... ELSE . .. EN D error trapping structures. 

Affected by Flags: Last Arguments (- 55). 

Remarks: EfTor trappillg structures enable program execution to 
continue after a " trapped" crror occurs . 

• IFERR ... TH EN ... EN D executes a sequence of commands if an 
error occurs. The syntax of IFERR . .. TH EN ... END is: 

I FEF;R trap-clause THEt'l error-clause EflD 

If an error occurs during execution of the trap clause: 

L The error is ignored. 

2. The remainder of the trap clause is discarded. 

3_ The key buffer is cleared. 

4. If any or all of the display is "frozen" (by FREEZE). that state 
is cancelled. 

5. If Last Arguments is enabled. the arguments to the command 
that caused the error are returned to the stack. 

6_ Program execution jumps to the error clause. 

T he comm ands in the error clause are executed only if an error is 
generated during execution of the trap clause. 
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•.. IFERR 

• IFERR ... THEN ... ELSE .. . END executes one sequence of 
commands if an error occurs or another sequence of commands if an 
error does not occur. Tbe syntax of IFERR . . . THEN . . . ELSE . .. END 
is: 

I FERR trap-clause THEN error-clause ELSE normal-clause Efm 

If an error occurs during execution of tbe trap clause: 

1. The error is ignored. 

2. The remainder of the trap clause is discarded. 

3. The key buffer is cleared. 

4_ If any or all of the display is "frozen" (by FREEZE), that state 
is cancelled. 

5. If Last Arguments is enabled, the arguments to the command 
that caused the error are returned to the stack. 

6_ Program execution jumps to the error clause. 

If no error occurs, execution jumps to the normal clause at the 
completion of the trap clause. 

See "The IFERR . .. THEN .. . ELSE ... END ... Structure" in chapter 30 
and "BDISP (Binary Display)" in chapter 31 of tbe HP 48 OWlle, 's 
Mallual ror program examples that use error trapping structures. 

Related Commands: CASE, ELSE, END, IF, THEN 
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1FT If-Then Command 

Ley" 2 Levell Levell 

T/ F obj 

Use: Executes obi if Tj F is non-zero. Discards obi if TjF is zero. 

Affected by Flags: None. 

Remarks: 1FT lets you execute in stack syntax the decision-making 
process of the IF . .. THEN .. . END conditional structure. The "true 
clause" is obi in levell. 

Example: X e > II Pos i t i V I? II I FT leaves II Pos i t i ve II in level 1 
if X contains a positive real number. 

Relaled Commands: IFTE 
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IFTE /f-Then-Else Function 

L ..... 3 Lew .. 1 Lew .. 1 

TjF -> 

Use: Executes Db/true if T IF is non-zero, discarding ob/,_. Executes 
obi, .... if T IF is zero, discarding obi,,,,,,. 

Affected by Flags: Nonc. 

Remarks: IfTE Icts you execute in stack syntax the decision-making 
process of thc IF ... THEN ... ELSE ... END conditional structure. Thc 
"true clause" is obi,rue in level 2. The "false clause" is obit_ in levell. 

IFTE is also allowed in algebraic expressions, with the following syntax: 

, I FTE ( test,true-clause,fa/se-clause ) , 

When an algebraic containing IfTE is evaluated, its first argument test is 
evaluated to a test result. If it returns a non-zero real number, true­
clause is evaluated. If it returns zero, false-clause is evaluated. 

Examples: The command sequence X €I ;:, "Pos i t i ve" 
liNE-gat ive ll IFTE leaves uposi t ive" on the slack if X contains a 
Don-negative real number, or II Ne-9at ive" if X contains a negative real 
Dumber. 

The algcbraic 'IFTE(X"e1, SIN(X) / X, 1) , rcturns the valuc of 
sin(x)/x, evcn for x = 0, which would normally cause an Inf ini te 
Re su 1 t crrOT. 

Related Commands: 1fT 
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1M Imaginary Part Function 

Lew .. , --+ L ..... ' 

x --+ 0 
(x. y) --+ y 

[R-array I -+ [R-anayl 
[G-array I -+ [R-anayl 

'symb' -+ ' IM(symb), 

Use: Returns the imaginary part of its (complex) argument. 

Affected by Flags: Numerical Results (-3)_ 

Remarks: If the argument is an array, 1M returns a real array, the 
clements of which are equal to the imaginary parts of the corresponding 
elements of the argument array_ If the argument array is real, all of the 
elements of the result array are zero_ 

Related Commands: C-+R, RE, R-+C 
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INCR Increment Command 

Lew .. 1 -+ Lew .. 1 

'name' -

Use: Increments by 1 tbe value of the real number in name, storing the 
new value xlncretneI1 back into name and returning xlncretneI1 to level!. 

Affected by Flags: None. 

Remarks: The value in name must be a real number. 

Example: If 35 . 7is stored inA, 'A' [NCR returns 36.7. 

Related Commands: DEeR 
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INDEP Independent Variable Command 

Uvel2 Uvel1 --+ Uvel1 

'global' --+ 

{global } --+ 

{global ............ } --+ 

{ ............ } --+ 

...... --+ 

Use: Specifies tbe independent variable and/or its plotting range. 

Affected by Flags: None. 

Remarks: Tbe specification for the independent variable name and its 
plotting range is stored as the third parameter in the reserved variable 
PPAR. If tbe argument to INDEP is a: 

• Global variable name, that name replaces the independent variable 
entry in PPAR. 

• List containing a global name, that name replaces the independent 
variable name but leaves unchanged any existing plotting range. 

• List containing a global name and two real numbers, that list replaces 
the independent variable entry. 

• List containing two real numbers, or two real numbers from levels 1 
and 2, tbose two numbers specify a new ploUing range, leaving the 
independent variable name unchanged. (lASTARG returns a list, 
even if the two numbers were entered separately.) 

The default entry is X. 

Related Commands: DEPND 
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INPUT 

~"2 

·stack prompt" 

·stack prompt" 

Input 

~"1 

Mcommand-Jine prompf 

{ listooomord_ h } 

Comlllllnd 

~"1 

Use: Prompts for data input to the command line and prevents the user 
access to stack operations. 

Atrected by Flags: None. 

Remarks: When INPUT is executed, the stack area is blanked and 
program execution is suspended for data input to the command line. The 
contents of "stack prompt" are displayed at the top of the stack area. 
Depending on the level 1 argument, the command line may also contain 
the contents of a string, or it may be empty. Pressing IENTERI resumes 
program execution and returns the contents of the command line in string 
form to levell. 

In its general form, the level I argument for INPUT is a list that specifies 
the content and interpretation of the command line. The list can contain 
o1le or more of the following parameters, in any order: 

• "command-line prompt" , whose contents are placed in the 
command line for prompting when the program pauses. 

• Either a real number, or a list containing two real numbers, that 
specifies the initial cursor position in the command line: 

• A real number n at the nth character from the left end of the fIrst 
row (line) of the command line. Apositive n specifies the insert 
cursor; a negative n specifies the replace cursor. 13 specifIes the 
end of the command-line string . 

• A list that specifIes the initial row and column position of the 
cursor: the first number in the list specifies a row in the 
command line (1 specifies the first row of the command line); the 
second number counts by characters from the left end of the 
specified line. 13 specifies the end of the command-line string in 
the specified row. A positive row number specifies the insert 
cursor; a negative row number specifics the replace cursor. 
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••• INPUT 

• One or morc of the parameters ALG, a, or V, entered as unquoted 
names: 

• ALG activates A1gebraicfProgram-entry mode. 

• <X (1m ~1I!l) specifies alpha lock. 

• V verifies if the characters in the resu1t string II result II I without 
the "delimiters, compose a valid object or objects. If the result­
string characters do not compose a valid object or objects, 
INPUT displays the I nva lid Synt a x warning and prompts 
again for data. 

You can choose to specify as few as one of the level-l list parameters. The 
default states for these parameters are: 

• Blank command line. 

• Insert cursor placed at the end of the command-line prompt string. 

• Program-entry mode. 

• Result string not checked for invalid syntax. 

If you specify only a command-line prompt string for the level I argument, 
you do not need to put it in a list. 

Examples: The HP 48 Owner's Manual contains programming 
examples illustrating the use of INPUT. See "The INPUT Command" in 
chapter 29. 

Related Commands: PROMPT, STR-+ 
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INV Inverse (ljx) Analytic 

Levell ~ L ..... l 

z ~ liz 
[( malrix II ~ [( malrix - 1 II 

'symb' ~ , INV(symb)' 

If unit ~ 1/x_I/unff 

Use: Returns the reciprocal or the matrix inverse. 

Affected by Flags: Numerical Results ( - 3). 

Remarks: For a complex argument (x,y), the inverse is the complex 
number 

(x/(X> + y'), -y/(X> + y')) 

Matrix arguments must be square (rcal or complex) . 

Related Commands: / , SINY 
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IP Integer Part Function 

Uv'" --+ Uv'" 
x --+ n 

x unit --+ n unit 

'symb' --+ 'IP(symb)' 

Use: Returns the integer part of its argument. 

Affected by Flags: Numerical Results ( - 3). 

Remarks: The result has the same sign as the argument. 

Example: 32 . 3_", I P returns 32_",. 

Related Commands: FP 
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ISOL Isolale Variable Command 

lAw" 2 lAw., 1 --+ lAw., 1 

'$ymb,' 'global' 

Use: Returns an algebraic 'symb2 ' that rearranges 'symb,' to 
"isolate" the first occurrence of variable global. 

Affected by Flags: Principal Solution ( -1), Numerical Results ( - 3). 

When flag - 3 is set, symbolic results are evaluated to real numbers. This 
means that the = sign is evaluated. If global or any other variable in the 
result equation is formal, an Under i ned Na"e error results; if global 
and all other variables have values, a numerical result is returned from the 
calculation global - expression. This result has limited value. In 
general, execute ISOL with flag - 3 clear. 

Remarks: The result 'symb2 ' is an equation of the form 
, global=expression ' . If global appears more than once, then 'symb2 ' 

is effectively the right side of an equation obtained by rearranging and 
solving 'symb,' to isolate the fIrst occurrence of global on the left side 
of the equation. 

If 'symb,' is an expression, it is treated as the left side of an equation 
'symb,=8' .) 

If global appears in the argument of a function within 'symb,', tbat 
function must be an analytic function - a function for which the HP 48 
provides an inverse. Thus ISOL cannot solve 'I P (X ) =8' for X, since IP 
has no inverse. 

Related Commands: CaLef, EXPAN, QUAD, SHOW 
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KERRM Kermit Error Message Command 

....... , ....... , 

Use: Returns the text of the most recent Kermit error packet. 

Affected by Flags: None. 

Remarks: If a Kermit transfer fails due to an error packet sent from the 
connected Kermit device to the HP 48, then executing KERRM retrieves 
and displays the error message. (Kermit errors not in packets are 
retrieved by ERRM rather than KERRM.) 

Related Commands: FINISH, KGET, PKT, RECN, RECV, SEND, 
SERVER 
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KEY Key Command 

L ..... 1 Lw"2 Lw"1 

0/1 

Use: Returns to levell a test result and, if a key is pressed, returns to 
level 2 the row-column location x .... of that key. 

Affected by Flags: None. 

Remarks: KEY returns a false result (0) to levell until a key is 
pressed. When a key is pressed, it returns a true result (1) to levell and 
x .... to level 2. The result x .... is a two-digit number that identifies the row 
and column location of the key just pressed. Note that, unlike WAIT, 
which returns a three-digit number that identifies alpha and shifted 
keyboard planes, KEY returns the row-column location of any key 
pressed, including ~, ~, and Iru. 

Example: The program " DO UNTIL KEY END 71 SAME » 
returns 1 to the stack if the ~ key is pressed wbile tbe indefinite loop is 
running. 

Related Commands: WAIT 
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KGET Kermit Get Command 

a.-.,1 --+ a.-"1 
'name' --+ 

'name' --+ 

{ nanleokJ name~ } --+ 

{ name1 ••• natn8n } --+ 

{ { name ... name_ } name . .. } --+ 

Use: Used by a local Kermit to get a server Kermit to transmit the 
named object(s) (that is, files) . 

Affected by Flags: I/O Device (- 33), RECV Overwrite (- 36), I/O 
Messages ( - 39). 

I/ O Data Format (- 35) affects KGET if the me is transmitted 10 an 
HP48. 

Remarks: To rename an object when the local device gets it, include 
the old and new names in an embedded list. For example, 
({ AAA BBB )) KGET gets the variable namedAAA but changes its 
name to BBB. {{ AAA BBB } CCC } KGET getsAAA as BBB and 
gets eee under its own name. (If the original name is not legal on the 
HP 48, enter it as a string.) 

Related Commands: FINISH, RECN, RECV, SEND, SERVER 



KILL Cancel Halted Programs Command 

-+ lAw" 1 

--+ 

Use: Cancels all currently baited programs. (Halted programs are 
typically cancelled by pressing IPRGI ::CTRG - ITj."".) If KILL is 
executed witbin a program, that program is also cancelled. 

Affected by Flags: None. 

Remarks: Cancelled programs can not be resumed. 

KILL cancels only baited programs and the program from which KILL 
was executed, if any. Commands that halt programs are HALT and 
PROMPT. 

Suspentkd programs cannot be cancelled. Commands tbat suspend 
programs are INPUT and WAIT. 

Related Commands: CONT, DOERR, HALT, PROMPT 
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LABEL Label AKes Command 

L..w"1 -+ '-"ell 

Use: Labels axes in PlCTwitbx- andy-axis variable names and with tbe 
minimum and maximum values of the display ranges. 

Affected by Flags: - 30 (Function Plotting). 

Remarks: The horizontal axis name is chosen in the following priority 
order: 

1_ If the axes parameter in tbe reserved variable PPAR is a list, tben 
the "x-axis" element from tbat list. 

2_ The independent variable name in PPAR. 

The vertical axis name is cbosen in tbe following priority order: 

1_ If the axes parameter in PPAR is a list, then the "x-axis" clement 
from that list. 

2_ If flag - 30 is clear, and the equation in EQ is of the form 
, name=expression ' , wbere name is not the independent variable, 
then name. 

3_ The dependent variable name from PPAR. 

The independent and dependent variable names are the defaults. 

Related Commands: AXES, DRAW, DRAX 
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LAST Last Arguments Command 

Levell - Level. Levell Level 2 Levell 

- obi, - obi. obi, - obi, obi. obi, - obi. obi, obi. obi, 

Provided for compatibility with the HP 28S. LAST is the same as 
LASTARG. See lASTARG. 
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LASTARG Last Arguments Command 

L ..... l - Lev ... Lev .. ' Lev" 2 Lev" 1 

- ""/, 
~ ""j, ""/, 
~ obi. obi, obi, 
~ obi, obi. obi, obi, 

Use: Returns copies of the arguments of the most recently executed 
command. 

Affected by Flags: Last Arguments ( - 55). 

Remarks: The objects return to the same stack levels that they 
originally occupied. Commands that take no arguments leave the current 
saved arguments unchanged. 

Note that when LASTARG foUows a command that evaluates an 
algebraic or a program (as do the commands a, /, TAYLR, COLCf, 
ORA W, ROOT, ISOL, EVAL, and -NUM), then the last arguments 
saved are from the evaluated algebraic or program, not from the original 
command. 

Related Commands: LAST 
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LCD--+ LCD to Graphics Object Command 

Lft .. 1 

--+ grab 

Use: Returns the current stack display to level 1 as a 131 x 64 graphics 
object. 

Affected by Flags: None. 

Example: LCD" PI CT STO GRAPH returns the current display to 
level 1 as a graphics object, stores it in Pier, then shows the image in the 
Graphics environment. 

Related Commands: --+GROB, --+LCD 

eo ....... Dlcaon.ry 193 



__ LCD Graphics Object to LCD Command 

Level' Level' 

grob --+ 

Use: Displays in the slack display the graphics object from level 1, with 
its upper left pixel in the upper left corner of the display. 

Affected by Flags: None. 

Remarks: If the graphics object is larger than 131 x 64, it is truncated. 

Related Commands: BLANK, ->GROB, Len-. 
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LlBS Libraries Command 

Lft"1 

--+ { "title" n....,. nport •...• "title. n....,. nport } 

Use: Lists the title. number, and port of each library attached to the 
current directory. 

Alleeted by Flags: None. 

Remarks: The title of a library often takes the form 
"LIBRARY-NAME: Description" . A library without a title is listed as "" 

Example: L1BS lists these two libraries (among others) from the HP 
Solve Equation Library Application Card: 

{ 1111 266 2 
"UTILS :Utilities" 
268 2 

) 

Both libraries are in port 2; library number 266 is untitled, while library 
number 268 supplies utilities and uses the menu label 0 r: rl S . 

Related Command.: ATTACH, DETACH 

Com ... ncI Dictionary 1115 



LINE 

lAw .. 2 

(x" y,) 
{# n, #m, } 

Draw Line 

lAw .. 1 

(x,. y,) 

{# n, # m, } 

Command 

lAw .. 1 

Use: Draws a line in PICT between the coordinates in levels 1 and 2. 

Allected by Flags: None. 

Example: The program 

« ( O,0) ( 2,3) LINE ( II 0d II 0d ) PVIEW 7 FREEZE » 

draws a line in PICT between two user-unit coordinates, displays PlCT 
with pixel coordinate ( II 0d II 0d ) at the upper left corner of the 
graphics display, and freezes the display. 

Related Commands: ARC, BOX, TLINE 
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ELINE Regression Model Formula Command 

u.eI, -+ u.eI, 

--+ I symbfom'llA • 

Use: Returns an expression representing the best fit line according to 
the current statistical model, using X as the independent variable name, 
and explicit values of the slope and intercept taken from the reserved 
variable EPAR. 

Alleeled by Flags: None. 

Remarks: For each curve fitting mode~ the following table indicates 
the form of the expression returned by ELINE, where m is tbe slope, X is 
the independent variable, and b is the intercept. 

lIodel Form of Exprellion 

UNFIT mx + b 

LOG FIT minx + b 

EXPFIT b emx 

PWRFIT bx'" 

Example: If the current model is EXPFIT, and if the slope is 5 and the 
intercept 3, ELINE returns '3*EXP (5*X) '. 

Relaled Commands: BESTFIT, COu;, CORR, COY, EXPFIT, 
LlNFlT, LOGFIT, LR, PREDX, PREDY, PWRFIT, XCOL, YCOL 
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UNFIT Linear GUlve Fit Command 

t..w .. , -+ t..w .. , 

Use: Stores its name as the fifth parameter in the reserved variable 
EPAR, indicating that subsequent executions of LR are to use the linear 
curve fitting model. 

Affected by Flags: None. 

Remarks: UNFIT is the default specification in EPAR. 

Related Commands: BESTFIT, EXPFIT, W GFlT, LR, PWRFIT 
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LlST-+ List to Stack Command 

L .... 1 --. Lew .. ft+ 1 .. . Lew" 2 Lew .. 1 

(obi, ·· · obi.) --. obi, ... obi. n 

Use: LIST --. takes a list of n objects and returns them into separate 
levels, witb tbe number of objects in level!. 

Affected by Fa-gs: None. 

Remarks: The command OBJ--. includes this functionality. LIST --. is 
included for compatibility with the HP 28S. LIST --. is Dot in a menu. 

Relaled Commands: ARRY-, DTAG, Eo--., -LIST, OBJ-, 
STR-
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__ LIST Stack to List Command 

Lwei n+1 ... Lwel 2 Lwei 1 -+ Lwei 1 

obi, ... obin n -+ {obi,··· obi.} 

Use: -+L1ST takes n objects from levels above level I and returns a list 
of those n objects. 

Affected by Flags: None. 

Example: The program 

« DEPTH ~LIST 'A' STO » 

combines the enlire contents of the stack into a list that is stored into 
variableA. 

Related Commands: -+ARRY, LIST -+, -+STR, -+TAG, -+UNlT 
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LN 

u,,"1 

z 
'symb' 

Natural Logarithm 

--+ 

--+ 

--+ 

u,,"1 

Inz 
'LN(symo), 

Use: Returns Ihe natural (base e) logarithm of the argument. 

Analytic 

Affected by Flags: Principal Solution (-1), Numerical Results (-3), 
Infinite Result Exception (-22). 

Remarks: For x=O or (0, 0), an I rof; n; t .. Resu I t exception 
occurs. If flag -22 is set (no error), the sign of the result (MAXR) 
matches that of the argument. 

The inverse of EXP is a relation, not a function, since EXP sends more 
than one argument to the same result. The inverse relation for EXP is 
expressed by ISOL as the general solution 

The function LN is the inverse of a part of EXP, a part defined by 
restricting the domain of EXP such that 1) each argument is sent to a 
distinct result, and 2) each possible result is achieved. The points in this 
restricted domain of EXP are called the principal values of the inverse 
relation. LN in its entirety is called the principal branch of the inverse 
relation, and the points sent by LN to the boundary of the restricted 
domain of EXP form the branch cuts of LN. 

The principal branch used by the HP 48 for LN was chosen because it is 
analytic in the regions where the arguments of the real-valued inverse 
function arc defined. The branch cut for the complex-valued natural log 
function occurs where the corresponding real-valued function is 
undefined. The principal branch also preserves most of the important 
symmetries. 

The graphs below show the domain and range of LN. The graph of the 
domain shows where the branch cut occurs: the heavy solid line marks one 
side of the cut, while the feathered lines mark the other side of the cut. 
The graph of the range shows where each side of the cut is mapped under 
the function. 
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... LN 

These graphs show the inverse relation 'LN (Z> +2""" i "n 1 ' for the 
case n 1 = O. For other values of n 1, the vertical band in the lower graph is 
translated to the right (for nl positive) or to the left (for nl negative). 
Taken together, the bands cover the whole complex plane, which is the 
domain of EXP. 

You can view these graphs with domain and range reversed to see bow the 
domain of EXP is restricted to make an inverse function possible. 
Consider the vertical band in the lower graph as the restricted domain 
Z = ( X,y). EXP sends this domain onto the whole complex plane in the 
range W = <U, v ) = EXP (X, y> in the upper graph. 

Related Commands: ALOG, EXP, ISOL, LNPl, LOG 
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... LN 
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Branch Cut for LN (Z) 
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LNP1 Natural Log of x Plus 1 

Lew .. , 
x 

'Symb' 

Use: Returns In (x + 1). 

Lew", 
In"'+l) 

'LNP1(.ymb)' 

Analytic 

Affected by Flags: Numerical Results ( - 3), Infinite Result Exception 
( -22). 

Remarks: For values of x close to zero, 'LNP 1 ( X ) , returns a more 
accurate result than does 'LN ( x+ 1) , . Using LNPI allows both the 
argument and the result to be near zero, and it avoids an intermediate 
result near 1. The calculator can express numbers within 10- 44• of zero, 
but within only 10- 11 of 1. 

For values of x < -1, an Undefi ned Result error results. For X= -1, 
an I nf in i t e Resu I t exception occurs. If flag -22 is set (no error), 
the sign of the result (MAXR) matches that of the argument. 

Related Commands: EXPM, LN 



LOG 

z 
'syrnb' 

Common Logarithm 

--+ lMr8l1 

Iogz 
'LOG(symb)' 

Analytic 

Use: Returns the common logarithm (base 10) of the argument. 

Aftected by Flags: Principal Solution (-1), Numerical Results (-3), 
Infinite Result Exception (-22). 

Remarks: For x=O or (0, 0), an Inf ini te Re5ul t exception 
occurs. If flag -22 is set (no error), the sign of the result (MAXR) 
matches that of the argument. 

The inverse of ALOG is a relation, not a function, since ALOG sends 
more than one argument to the same result. Tbe inverse relation for 
ALOG is expressed by ISOL as the general solution 

'LOG ( Z) +2*u*i*nl / 2,30258509299' 

The function LOG is the inverse of a pan of ALOG, a part defined by 
restricting the domain of ALOG sucb tbat 1) eacb argument is sent to a 
distinct result, and 2) each possible result is achieved. The points in this 
restricted domain of ALOG are called the principal values of the inverse 
relation. LOG in its entirety is called the principal branch of the inverse 
relation, and the points sent by LOG to the boundary of the restricted 
domain of ALOG form the branch CUIS of LOG. 

The principal branch used by the HP 48 for LOG(z) was chosen because 
it is analytic in the regions where the arguments of the real-valued 
function arc defined. The branch cut for the complex-valued LOG 
function occurs where the corresponding real-valued function is 
undefined. The principal branch also preserves most of the important 
symmetries. 

You can determine the graph for LOG(z) from the graph for LN (sec LN) 
and the relationship log z = In z / In 10. 

Related Commands: ALOG, EXP, ISOL, LN 
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LOGFIT Logarithmic Curve Fit Command 

Leo .. 1 --+ Leo .. 1 

--+ 

Use: Stores its name as the flfth parameter in the reserved variable 
EPAR, indicating that subsequent executions of LR are to use the 
logarithmic curve-filling model. 

Affected by Flags: None. 

Remarks: UNFIT is the default specification in EPAR. 

Related Commands: BESTFlT, EXPFlT, UNFIT, LR, PWRFIT 
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LR Linear Regression Command 

L .... l -+ t.. .. 2 t.."l 

--+ Intercept: Xl 

Use: Using the currently selected statistical model, calculates the linear 
regression coefficients (intercept and slope) for the selected dependent 
and independent variables in the current statistics matrix (reserved 
variable EDA1) . 

Affected by Flags: None. 

Remarks: The columns of independent and dependent data are 
specified by the first two elements in the reserved variable EPAR, set by 
XCOL and YCOL, respectively. (The default independent and dependent 
columns are 1 and 2.) The selected statistical model is the fifth element in 
EPAR. LR stores the intercept and slope (untagged) as the third and 
fourth elements, respectively, in EPAR. 

The coefficients of the exponential (EXPFlT), logarithmic (LOG FIT), 
and power (PWRFIT) models arc calculated using transformations that 
allow the data to be filled by standard linear regression. The equations for 
these transformations appear in the table below, where b is the intercept 
and m is the slope. The logarithmic model requires positive x-values 
(XCOL), the exponential model requires positive y-values (YCOL), and 
the power model requires positive x- and y-values. 

Transformation EquatIons 

lIodel Transformation 

Logar~hmlc y = b + minx 

Exponential Iny = Inb + mx 

Power In y = In b + m In x 

Related Commands: BESTFlT, COLE, CORR, COY, EXPFlT, 
ELINE, LINFlT, LOG FIT, PREDX, PREDY, PWRFlT, XCOL, YCOL 



MANT 

a..-.. 1 

x 

'symb' 

Mantissa 

--+ 

--+ 

a..-.. 1 

y­
'MANT(symb), 

Use: Returns the mantissa of its argument. 

Arrected by Flegs: Numerical Results (- 3). 

Exemple: -1.2E34 t1ANT returns 1.2. 

Releted Commends: SIGN, XPON 
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l MATCH Bottom-up Match and Rep/ace Command 

Lev"Z Lev .. I --> Lev .. Z Lev .. I 

'symb, { 'Symbp!ftem' 'symb~' } --> 'symb2' 0/1 
'symb,' { 'symb .... em· 'symb, :! •• 11' 'synlbeordliorW' } --> 'Sym02' 0/1 

Use: Rewrites an expression. 

Alleeted by Flags: None. 

Remark.: jMATCH rewrites expressions or subexpressions that match 
a specified pattern. An optional condition can further restrict whether a 
rewrite occurs. A test result is also returned to indicate if command 
execution produced a rewrite; 1 if it did, 0 if it did not. 

The pattern and replacement can be normal expressions; for example, you 
can replace I S IN ( TT / 6' with '1 / 2'. You can also usc a "wildcard" in 
the pattern (to match any subexpression) and in the replacement (to 
represent that expression). A wildcard is a name that begins with ~,such 
as the name ' ~A', used in replacing 'S IN (~A+tr ) ' with 
'-S IN (~A ) '. Multiple occurrences of a particular wildcard in a pattern 
must match identical subexpressions. 

jMATCH works from bottom up; that is, it checks the lowest level (most 
deeply nested) sUbexpressions first. This approach works weU for 
simplification. A subexpression simplified during one execution of 
jMATCH will be a simpler argument of its parent expression, so the 
parent expression can be simplified by another execution of jMATCH. 
Several subexpressions can be simplified by one execution ofjMATCH 
provided none is a subexpression of any other. 

Examples: The command sequence 

'SIN ( tr / 6), { 'SIN ( tr / 6 ) '1 / 2' } ~MATCH 

returns '1/2' to level 2 and 1 (indicating a replacement was made) to 
level 1. 
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... jMATCH 

The command sequence 

'SIN eX+w ) ' ( ' SIN e&A+w), '-SINe&A) ' ) .MATCH 

returns '-S IN C X) , to level 2 and 1 to level 1. 

The command sequence 

'W+leSQ(5»' ( 'leSQ&A»' '&A' '&A~e' } .MATCH 

returns 'W+5' to level 2 and 1 to levell. 

Related Commands: !MATCH 

210 eo ...... d Dlcllon..,. 



!MATCH Match Pattern Down Command 

'symb, {'symbpatl«n' 'symbrepllcemlnl'} -+ 'symb2' 0/1 

'symb,' {'Symt>penem' 'symb, " I •• ' 'symbeonclUonll'} -+ 'symb2' 0/1 

Use: Rewrites an expression. 

Allected by F"gs: None. 

Remarks: lMA TCH rewrites expressions or subexpressions that match 
a specified pattern. An optional condition can further restrict whether a 
rewrite occurs. A test result is also returned to indicate if command 
execution produced a rewrite; 1 if it did, 13 if it did not. 

The pattern and replacement can be normal expressions; for example, you 
can replace. 5 with ' S IN<II/ 6'. You can also usc a "wildcard" in the 
pattern (to match any subexpression) and in the replacement (to 
represent that expression). A wildcard is a name that begins with 8., such 
as the name ' 80A', used in replacing'S I N (80A+808 ) , with 
, S I N(80A)*COS (808) +COS ( 8oA)*SIN (808) , . Multiple occurrences of a 
particular wildcard in a pattern must match identical subexpressions. 

lMATCH works from top down; that is, it checks the enlire expression 
first. This approach works well for expansion. An expression expanded 
during one execution of lMATCH will contain additional subexpressions, 
and those subexpressions can be expanded by another execution of 
lMATCH. Several expressions can be expanded by one execution of 
lMA TCH provided none is a sUbexpression of any other. 

Examples: The command sequence 

.5 ( .5 'SIN(II/ 6), } .MATCH 

returns . S IN ( 11 /6) ' to level 2 and 1 to levell. 

The command sequence 

'SIN ( U+V)' ( ' S IN (80A+ 808 ) , 
'SIN (80A)*COS(8.B) +COS (80A)*SIN(80B) , } .MATCH 

returns ' S IN ( U) *COS(V)+COS(U)*SIN ( V)' to level 2 and 1 to 
level I. 
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.. ·lMATCH 

The command sequence 

'SItH5*Z) , { 'SIN ( :~A+ t.8 )' 

' HK=(! , ~A, CmlB C~A, KHSIt,CK* TT / 2h 
COS(~BAC (;A-K)*S ItH~B) AK) , 
'ABS(IP «(;R» == (;R' } .MRTCH 

returns 
'I CK=0,5,COM8(5,K)*SIN(K*rr / 2 )*COS (Z)A(5-K)*S IN (Z)AK), 
to level 2 and 1 to level 1. 

Related Commands: jMATCH 
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MAX Maximum Function 

~"2 ~"1 --+ ~"1 

x Y ~ max~y) 

x 'symb' ~ 'MAX~ symb)' 
'symb' x ~ 'MAX(symb, "" 
'symb,' 'symb2' ~ 'MAX(Symb,. symb.J' 

x_unit1 y_unit2 ~ max(K_unH,. y_unH.J 

Use: Returns the greater (more positive) of its two arguments. 

Atrected by Flags: Numerical Results ( - 3). 

Examples: Evaluating 10 -23 MAX returns 10. 

Evaluating -10 - 23 MAX returns -10. 

Related Commands: MIN 
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MAXR Maximum Real Function 

lAw .. 1 

-+ .~. 

-+ 9.999GG9CC999E~99 

Use: Returns the symbolic constant 'MAXR' or its numerical 
representation, 9.99999999999E499. 

Affected by Flags: Symbolic Constants ( - 2), Numerical Results 
( -3). 

Evaluating MAXR returns its numerical representation if flag - 2 or - 3 is 
set; otherwise, its symbolic representation is returned. 

Remarks: MAXR is the largest numerical value that can be 
represented by the HP 48. 

Related Commands: e, ~ MINR, .. 
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Maximum Sigma Command 

Lewel1 --+ Lewel1 

--+ X .... 

(xrr.x1 Xn-2 ... xtr'IIOI m) 

Use: Finds the maximum coordinate value in each of the m columns of 
the current statistics matrix (reserved variable EVA7). 

Atrected by Flags: None. 

Remarks: The maxima are returned as a vector of m real numbers, or 
as a single real number if m = 1. 

Related Commands: BINS, MEAN, MIM;, SDEV, TOT, VAR 
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, 

MEAN Mean Command 

lAw .. , lAw .. , 

[""-I ....... · · · x~m J 

Use: Computes the mean of each of the m columns of coordinate values 
in the current statistics matrix (reserved variable WAI) . 

Affected by Flag.: None. 

Remarks: The mean is returned as a vector of m rcal numbers, or as a 
single real number if m = 1. The mean is computed from the formula: 

1 • 
- ~XI 
n i - I 

where X; is the ith coordinate value in a column, and n is the number of 
data points. 

Related Command.: BINS, MAXE, MINl:, SDEV, TOT, VAR 
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MEM Memory Available Command 

Level 1 --+ Level 1 

--+ 

Use: Returns the number of bytes of available memory in RAM. 

Affected by Flags: None. 

Remarks: Tbe number returned is only a rough indicator of usable 
available memory, since recovery features (lASTARG, 
[5JILAST STACKI, and [5JILAST CMDI) consume or release varying 
amounts of memory with each operation. 

Before it can assess tbe amount of memory available, MEM must remove 
objects in temporary memory that are no longer being used. This clean-up 
process (also called "garbage collection") also occurs automatically at 
other times wben memory is full. Since this proccss can slow down 
calculator operation at undesired times, you can force it to occur at a 
desired time by executing ~lEt-1. In a program, execute t'tEt't DROP. 

Related Commands: BYTES 
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MENU Display Menu 

Lev" 1 -+ 

'""", 
{ Iist ... ,nIlon } 

'namedllh,.\on ' 

obj 

-+ 

-+ 

-+ 

Command 

Lev .. 1 

Use: Displays a built-in menu or a library menu, or defines and displays 
a custom menu. 

Anectecl by Flags: None. 

Remarks: A built-in menu is specified by a real number xmenu' The 
format of Xmenu is mm.pp, where mm is the menu number and pp is the 
page of the menu. If pp doesn't correspond to a page of the specified 
menu, the first page is displayed. The following table lists the HP 48 
built-in menus and the corresponding menu numbers. 

Menu # Menu Name Menu # Menu Name 

0 Last Menu 13 PRG DSPL 

1 CST 14 PRG CTRL 

2 VAR 15 PRG BRCH 

3 MTH 16 PRGTEST 

4 MTH PARTS 17 PRINT 

5 MTHPROB 18 I/ O 
6 MTH HYP 19 I/ O SETUP 

7 MTH MATR 20 MODES 

8 MTHVECTR 21 MODES Customization 

9 MTH BASE 22 MEMORY 

10 PRG 23 MEMORY Ar~hmetic 

11 PRG STK 24 LIBRARY 

12 PRG OBJ 25 PORTO 
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... MENU 

(continued) 

Menu # Menu Neme Menu # Menu Neme 

26 PORT 1 43 UNITS LENG 
27 PORT 2 44 UNITS AREA 
28 EDIT 45 UNITS VOL 
29 SOLVE 46 UNITS TIME 
30 SOLVESOLVR 47 UNITS SPEED 
31 PLOT 48 UNITS MASS 
32 PLOTPTYPE 49 UNITS FORCE 
33 PLOTPLOTR 50 UNITSENRG 
34 ALGEBRA 51 UNITSPOWR 
35 TIME 52 UNITS PRESS 
36 TIMEADJST 53 UNITS TEMP 
37 TlMEALRM 54 UNITS ELEC 
38 TIME ALRM RPT 55 UNITSANGL 
39 TIME SET 56 UNITS UGHT 
40 STAT 57 UNITS RAD 
41 STAT MODL 58 UNITSVISC 
42 UNITS Catalog 59 UNITS Command 

Library menus are specified in the same way as built·in menus, with the 
library number serving as the menu number. 

Custom menus are specified by a list ({ IiSt<l<llll1lton } ) or a name 
containing a list (name<l<llll1lton). Either argument is stored in reserved 
variable CST, and the custom menu is subsequently displayed. See 
appendix D, "Reserved Variables," for a description of the custom menu. 

Note tbat MENU in fact takes any object as a valid argument and stores it 
in CST. However, the calculator can build a custom menu only if CST 
contains a list or a name containing a list. Tbus, if an object otber than a 
list or name containing a list is supplied to MENU, a Bad Arguroent 
Type error will occur when the calculator attempts to display the custom 
menu. 



... MENU 

See "Custom Menus in Programs" in chapter 29 of the HP 48 Owner's 
Manual for program examples using MENU. 

Examples: 7 MENU displays the first page of the MTH MATR menu. 

48.02 MENU displays the second page of the UNITS MASS menu. 

768 MENU displays the first page of commands in library 768. 

{ A 123 "ABC" } MENU displays the custom menu defined the list 
argument. 

'M Yt'lENU' MENU displays the custom menu defined the name argument. 

Related Commands: RCLMENU. TMENU 
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MERGE Merge RAM Card Command 

Lew .. 1 --+ Lew .. 1 

Use: Takes the RAM from the card in the specified port (lor 2) and 
merges it with the rest of main user memory. Merged memory is no longer 
independent. 

Affected by Flags: None. 

Remarks: If tbe RAM card contains any library or backup objects, tben 
tbey are moved to port 0 before the RAM is merged. Library and backup 
objects can exist only in independent memory (ports 1 or 2 unmerged or 
port 0). 

Related Commands: FREE 
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MIN Minimum 

lA¥el2 lA¥el1 --+ lA¥el1 

x Y --+ mine... y) 

x 'symb' --+ 'MINe... .ymb)' 
'symb' x --+ 'MIN(symb, x)' 

'symb,' 'symbz' --+ 'MlN(symb" .ymb.J' 

x_unit, y_unJt2 --+ min"'_unff,, y_unff.J 

Use: Returns the lesser (more oegative) of its two argumeots. 

Atlected by Flags: Numerical Results (- 3). 

Example: EValuatiog 113 23 MIN returns 113. 

Evaluatiog -113 -23 MIN returDS -23. 

Related Commands: MAX 
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MINR Minimum Real Function 

lAY .. , --+ lAY .. , 

- 'MINR' 
--+ 1.00000000000E -499 

Use: Returns the symbolic constant 'M I NR' or its numerical 
representation, 1. 00000000000E -499. 

Affected by Flags: Symbolic Constants (- 2), Numerical Results 
( - 3). 

Evaluating MAXR returns its numerical representation if flag - 2 or - 3 is 
set; otherwise, its symbolic representation is returned. 

Remarks: MINR is the smallest non-zero numerical value that can be 
represented by the HP 48. 

Related Commands: e, ~ MAXR,'" 
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MINE Minimum Sigma Command 

~"1 

Use: FInds the minimum coordinate value in each of the m columns of 
the current statistics matrix (reserved variable WAD. 

Affected by Flags: None. 

Remarks: The minima are returned as a vector of m real numbers, or 
as a single real number if m = 1. 

Related Commands: BINS, MAXI:, MEAN, SDEV, TOT, VAR 
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MOD Modulo Function 

Uvel2 Uvell -+ Uvell 

x y -+ xmody 
X 'symb' -+ 'MOO(x, oymb) ' 

'symb' x -+ 'MOO(oymb, x) ' 
'symb,' 'symb2' -+ 'MOD(symO, , symO,)' 

Use: Returns a remainder defined by: 

x mody = x - y floor (x/y) 

Affected by Flags: Numerical Results ( - 3). 

Remarks: Mod (x, y) is periodic in X with period y. Mod (x, y) lies in 
the interval [0, y) for y > 0 and in (y, 0] for y < O. 

Related Commands: FLOOR, / 
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NEG Negate Analytic 

unl1 -+ Lft.! 1 

z -+ -z 
# n, -+ #n. 

I anay ] -+ [ -amoy J 
'symb ' -+ 

, 
- (symb]' 

x unit -+ -J( unit 

glOb , -+ glOb. 

PICT, -+ PICT. 

Use: Changes the sign or negates an object. 

Affected by Flags: Numerical Results (- 3), Binary Integer Wordsize 
( - 5 through -10) . 

Remarks: Negating an array creates a new array containing the 
negative of each of the original elements. 

Negating a binary number takes its two's complement; that is, it 
complements all the bits and adds 1. 

Negating a graphics object "inverts" it, that is, each pixel is toggled from 
on (dark) to off (l ight) or vice-versa. If the argument is PICT, then the 
graphics object stored in PICT is inverted. 

Related Commands: ABS, CONJ, NOT, SIGN 



NEWOB New Object Command 

lewel1 - loft .. 1 

obi --+ obj 

Use: Creates a new copy of the specified object, thereby removing any 
previous "references" (pointers) to that object or the list or backup object 
it came from. 

Affected by Flags: Last Arguments (- 55). 

In order for NEWOB to free immediately the temporary memory 
occupied by a list, this flag must be set so that the list is not saved as a last 
argument. 

Remarks: NEWOB has two main uses: 

• NEWOB enables the purging of a library or backup object that has 
been recalled to the stack. (Note that it is the contents of a backup 
object that get recalled, not the backup object itself.) Reealling such 
an object sets a pointer to it and, as long as it is so referenced, it 
cannot be purged. NEWOB creates a separate copy of the object in 
temporary memory, thereby allowing the original copy to be purged. 

The following command sequence would recall and then purge the 
backup object named FRED: 

: 0: FRED RCL NEI~OB : 0: FRED PURGE 

• NEWOB enables the purging of a list from temporary memory (a list 
not stored in a variable) while one or more elements extracted from 
tbe list are on the stack. Extracting (GETting) an element from such 
a list sets a pointer to it, and as long as the list is so referenced, it 
cannot be cleared from temporary memory (even though it is no 
longer on the stack). NEWOB creates a separate copy of the element, 
thereby allowing the original list to be purged during normal, internal 
clean-up (also called "garbage collection"). 
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... HEWOB 

Tbe following command sequence would get the third element oul of 
a lisllhat was on lbe stack, then enable the list to be purged during 
normal clean-up: 

3 GET NEWOB 

Related Commands: PURGE 
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NEXT Next Command 

_ the FOR and START keyword entries for syntax Information. 

Use: Ends definite loop structures. See the FOR and START keyword 
entries for more information. 

Related Commands FOR, START, STEP 
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NOT NOT Function 

lAY .. 1 -- lAY .. 1 

#n, ---> #n2 

T/F ---> 0/1 
·string 1· -- "string. 
"symb' -- 'NOTsymb' 

Use: Returns the one's complement or logical inverse of the argument. 

Affected by Flags: Numerical Results (- 3), Binary Integer Wordsize 
( - 5 through - 10). 

Remarks: When the argument is a binary integer or string, NOT 
complements each bit in the argument to produce the result . 

• A binary integer is treated as a sequence of bits as long as the current 
wordsize . 

• A string is treated as a sequence of bits, using 8 bits per character 
(that is, using the binary version of the character code). 

When the argument is a real number or symbolic, NOT does a true/false 
test. The result is 1 (true) if the argument is zero; it is a (false) if the 
argument is non-zero. This test is usually done on a test result (T / F). 

If the argument is an algebraic object, then the result is an algebraic of the 
form 't10T symb' . Execute ->NUM (or set flag -3 before executing 
NOT) to produce a numeric result from the algebraic result. 

Related Commands: AND, OR, XOR 
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NUM Character Number Command 

L.ev.,1 L.ev"1 

"string" n 

Use: Returns the charader code n for the fust charader in the string. 

Affected by Fa-gs: None. 

Remarks: The character codes are an extension of ISO 8859/1. Codes 
128 through 159 are unique to the HP 48. 

The following table shows the relation between charader codes (results of 
NUM, arguments to CHR) and characters (results of CHR, arguments to 
NUM). 

Related Commands: CHR, pas, REPL, SIZE, SUB 
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NUM CHR NUM CHR NUM CHR NUM CHR 

13 • 32 64 e 96 
, 

1 • 33 ! 65 A 97 a 
2 • 34 " 66 B 98 b 
3 • 3 5 II 67 C 99 c 
4 • 36 $ 68 D l ee d 
5 • 37 % 69 E lei e 
6 • 38 & 713 F 1132 f 
7 • 3 9 

, 
7 1 G 1133 9 

8 • 413 ( ?2 H 1134 h 
9 • 41 ) 73 J 105 i 
Ie • 42 " 74 J 1136 j 

11 • 43 + 75 K 1137 k 
12 • 44 , 76 L 108 1 
13 • 45 - 77 ~1 1139 M 

14 • 46 78 N 11 0 n 

15 • 47 / 79 0 111 0 

16 • 48 13 813 P 11 2 p 

17 • 4 9 1 8 1 Q 11 3 q 

18 • 50 2 82 R 114 r-
19 • 51 3 83 S 115 5 

20 • 52 4 84 T 116 t 
2 1 • 53 5 85 U 117 u 
22 • 54 6 86 V 118 v 
23 • 55 7 87 W 119 w 
2 4 • 56 8 88 X 1213 x 
25 • 57 9 89 Y 121 y 

26 • 5 8 : 90 Z 122 z 
27 • 59 ; 91 [ 123 ( 

28 • 60 < 92 "- 124 I 

29 • 61 = 93 I 125 ) 

313 • 62 > 94 A 126 ~ 

3 1 ... 63 ., 95 - 127 • 
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Character Codes (128 - 255) 

NUM CHR NUM CHR NUM CHR NUM CHR 

128 .t: 160 192 
, 

224 ~ H 

129 x 161 i 193 A 225 a 
130 " 162 ,t 194 A 226 .~ 

131 , 163 f 195 II 227 • d 

132 ! 164 P 196 A 228 a 
133 :;: 165 ¥ 197 ~ 229 !l 
134 • 166 0 198 it 230 • 0 

135 TT 167 .~ 19 '3 9 23 1 .. 
136 " 168 " 2(t0 E 232 , 

" 
137 ,f 169 ~ 201 ~ .-.'j'-' .::. .... .:. • " 138 ;. 170 • 202 " 234 ~ 

139 " 17 1 « 2[1:3 E 2:::5 €: 
140 " 172 - 2(14 I 236 i 
141 ~ 173 - 205 f 237 i 
142 .. 174 ~ 206 ! 238 i 
143 .. 175 - 207 i 239 1 

144 " 176 • 20::: I, 240 05 
145 " 177 , 20'3 F. 241 n 
146 , 178 , 2 10 ~I 242 :; 
147 E 17'3 , 2 11 I~' 243 6 
148 "I 180 2 12 ':' 244 '0 

149 a 181 " 213 b 245 C. 
150 , 182 11 214 ;:. 246 <> 

151 f' 183 215 x 247 
152 oJ 184 , 216 ~ 248 ¢ 

1-=--:-_o~ t 185 1 2 17 (. 249 ;j 

154 (" 1:::6 :2 2 18 I~I 250 U 

155 " 187 " 219 ':' 25 1 OJ 

156 11 188 Ii, 220 [I 252 u 

157 Q 189 '1 221 Y 'jl:"~. 

,- . .J.~ .;; 
158 • 19[1 ~ 222 j . 254 , 
159 '" 191 '- 223 j3 ?~~ .... ..J .... Y 
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-+NUM Evaluate to Number Command 

~"1 --+ ~"1 

obi z 

Use: Evaluates the object into a numerical result. 

Affected by Flags: None. 

Remarks: --+NUM repeatedly evaluates a symbolic argument until a 
numerical result is achieved. The effect is the same as evaluating the 
symbolic argument in Numerical Result mode (flag - 3 sct). 

Related Commands: EVAL, SYSEVAL 
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NE Number of Rows Command 

Use: Returns the number of rows in the current statistical matrix 
(reserved variable EVA7). 

Affected by Flags: None. 

Related Commands: EX, EX'Y, EX"2, EY, EY"2 

/ 
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OBJ __ Object to Stack Command 

Lew" 1 --+ Lew .. n+1 "" " Lew .. 2 Lew .. 1 

(>r.y) --+ x y 

{obi, .. . obln} --+ obi, obIn n 

[x" " xn) --+ x, Xn n 

([ x" . .. X1M JJ --+ x" K".., {mn} 
"obi" --+ evaJuated-obj6Ct 

'symb' --+ att1", .&IV" n 'function' 

x unit --+ x 1 unit 

:Iag:obi --+ obi "tag" 

Use: Separates an object into its components onto the stack. For some 
object types, the number of components is returned to level 1. 

Affected by Flags: NODe. 

Remarks: For complex numbers, lists, arrays, and strings, OBJ--+ 
encompasses the functionality of C-+R, UST--+, ARRY--+, and STR--+. 
For lists, OBJ--+ also returns the number of list elements. For arrays, 
OBJ-+ also returns the dimensions { m n } of the array, where m is the 
number of rows and n is the number of columns. 

For algebraic objects, OBJ-+ returns the arguments of the top-level 
(least·nested) function (arg, ... argn), the number of arguments of the 
top· level function (n), and tbe name of the top-level function (function). 

For strings, the object sequence defmed by the string is executed. 
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... OBJ-. 

Example: The command sequence '! (13, 1, S IN (X), X)' OBJ" 
returns: 

6 : 13 First argument. 

5 : 1 Second argument. 

4 : ' S IN (X)' Third argument. 

3: 'X' Fourth argument. 

2 : 4 Number of arguments for J. 
1 : t Function name. 

Related Commands: ARRY-, C-R, OTAG, -EO, L1ST-, R-c, 
STR-,-TAG 



OCT Octal Mode Command 

Use: Selects octal base for binary integer operations. (The default base 
is decimal.) 

Affected by Flags: Binary Integer Wordsize ( - 5 through -10), 
Binary Integer Base (-11, -12). 

Remarks: Binary integers require the prefix II. Binary integers entered 
and returned in octal base automatically show the suffix o. If the current 
base is not octal, then you can enter an octal number by ending it with o. 
It will be displayed in the current base when it is entered. 

The current base does not affect the internal representation of binary 
integers as unsigned binary numbers. 

Related Commands: BIN, DEC, HEX, STWS, RCWS 
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OFF Off Command 

Level 1 Level 1 

Use: Thms 011 the calculator. 

Affected by Flags: None. 

Remarks: When executed from a program, that program will resume 
execution when the calculator is turned on. This enables programming an 
"autostart" capability. 

Related Commands: CONT, HALT, KILL 
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OLDPRT Old Printer Command 

Lew .. 1 --+ Lew .. 1 

Use: Modifies Ihe remapping string in Ihe reserved variahle PRTPAR SO 

that the extended character sel of the HP 48 malches the HP 82240A 
Infrared Prinler. 

Affected by Flags: None. 

Remarks: The characler scI in Ihe HP 82240A Infrared Prinler docs 
not malch Ihe HP 48 characler set: 

• 24 characters in the HP 48 characler scI arc nol available in the 
HP 82240A Infrared Printer. (From Ihe lable in Ihe keyword listing 
for NUM, Ihese characters are numbers 129, 130, 143-157, 159, 166, 
169, 172, 174, 184, and 185.) The HP 82240A prinls a };: in 
substitution . 

• Many characlers in Ihe extended characler lable (character codes 128 
through 255) do nol have the sarne characler code. For example, the 
« character has code 171 in the HP 48 and code 146 in the 
HP 82240A Infrared Prinler. 

If you want to use Ihe CHR command to print extended characlers wilh 
an HP 82240A Infrared Prinler, first execute OLDPRT. The remapping 
sIring modified by OLDPRT is Ihe second parameter in PRTPAR. This 
sIring, empty in the defaull slale, changes the characler code of each byte 
10 malch the codes in the HP 82240A Infrared Printer characler lable. 

If you want to print a string containing graphics dala, OLDPRT must not 
be in effect. 

Related Commands: CR, DELAY, PRLCD, PRST, PRSTC, 
PRVAR, PRI 
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OPENIO Open I/O Port Command 

lMr"1 --+ lMr .. 1 

Use: Opens the serial port or the IR port using the I/O parameters in 
the reserved variable [OPAR. 

Alleeted by Flags: I/O Device (- 33). 

Remarks: All HP 48 Kermit-protocol commands automatically effect 
an OPENIO first. Therefore, you usually do not need to execute 
OPENIO, but you should use it if an I/O transmission docs not work. 
OPENIO is necessary for I/ O interaction with a device that interprets a 
closed port as a break. 

OPENIO is also necessary for the automatic reception of data into the 
input buffer using non-Kermit commands. If the port is closed, incoming 
characters will be ignored. If the port is open, incoming characters win 
automatically be placed in the input buffer. The presence of these 
characters can be detected with BUFLEN and they can be read out of the 
input buffer using SRECV. 

If the port is already open, OPENIO docs not alTect the data in the input 
bulTer, but if the port is closed, then executing OPENIO clears the data in 
the input bulTer. 

For more information, refer also to the reserved variable [OPAR in 
appendix D. 

Related Commands: BUFLEN, CLOSEIO 
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OR OR Function 

a...el2 a...ell -+ a...ell 

#n, #n. -+ In. 
·string,· ·String2· -+ ·string3-

T/F, T/F. -+ 0/1 

T/F 'symb' -+ 'T/F OR symb' 
'symb' T/F -+ 'symb OR T/F' 
'symb1' 'Symb2' -+ 'symb, OR symb. 

Use: Returns the logical OR of two arguments. 

Atlected by Flags: Numerical Results (- 3), Binary Integer Wordsize 
( - 5 through - 10). 

Remarks: When the arguments are binary integers or strings, OR does 
a bit-by-bit (base 2) logical comparison . 

• An argument that is a binary integer is treated as a sequence of bits 
as long as the current wordsizc. Each bit in the result is determined 
by comparing the corresponding bits (bit, and bit,) in the two 
arguments as shown in the foUowing table: 

bit, bit2 bit, OR bit2 

0 0 0 
0 1 1 
1 0 1 
1 1 1 

• An argument that is a string is treated as a sequence of bits, using 8 
bits per character (that is, using the binary version of the character 
code). The two string arguments must be the same length. 

When the arguments are real numbers or symbolics, OR simply does a 
true/false test. The result is 1 (true) if either or both arguments are 
non-zero; it is e (false) if both arguments are zero. This test is usually 
done to compare two test results. 
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... OR 

If either or both of the arguments are algebraic objects, then the result is 
an algebraic of the form 'symb, OR symb2 ' • Execute "HUM (or set 
flag -3 before executing OR) to produce a numeric result from the 
algebraic result. 

Related Commands: AND, NOT, XOR 
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ORDER Order Variables Command 

a.-.. l 

{ global, ... global. } -+ 

Use: Reorders the variables in the current directory (shown in the VAR 
menu) to the order specified. 

Allected by Flags: None. 

Remarks: The names that appear fIrst in the list will be the first to 
appear in the VAR menu. Variables not specified in the list are placed 
after the reordered variables. 

If the list includes the name of a large subdirectory, there may be 
insufficient memory to execute ORDER. For possible remedies, refer to 
"Low-Memory Conditions" in chapter 5 of the HP 48 Owner's Manual. 

Related Commands: VARS 



OVER Over 

t-.. 1 

obI, 

Use: Returns a copy to stack level! of the object in level 2. 

Affected by Flags: None. 

Command 

Related Commands: PICK, ROLL, ROLLD, ROT, SWAP 

Com_and Dictionary 245 



PARAMETRIC Parametric Plot Type Command 

t.. .. 1 t.. .. 1 

-+ 

Use: Sets the plot type to PARAMETRIC. 

Affected by Flags: None. 

Remarks: When the plot type is PARAMETRIC, the DRAW 
command plots the current equation as a complex-valued function of one 
real variable. The current equation is specified in the reserved variable 
EQ. The plotting parameters are specified in the reserved variable PPAR, 
which has the form: 

{ (x""". Ym" > (xmax , y""", > indep res axes ptype depend } 

For plot type PARAMETRIC, the elements of PPAR are used as follows: 

• ( xmln, Ym" > is a complex number specifying the lower left corner of 
PICT (the lower left comer of the display range). The default value is 
(-6 _ 5, -3_ 1). 

• ( xmax , Ymax > is a complex number specifying the upper right corner 
of PICT (the upper right corner of the display range). The default 
value is ( 6.5,3_ 2>. 

• indep is a list containing a name that specifies the independent 
variable, and two numbers specifying the minimum and maximum 
values for the independent variable (the plotting range). Note that the 
default value is X. If you don't modify X to include it in a list with a 
plotting range, the values in ( x m" , Ym .. > and ( x max .Ymax ) are used 
as the plotting range, which generally leads to meaningless results. 

• res is a real number specifying the interval, in user-unit coordinates, 
between values of the independent variable. The default value is 0, 
which specifies an interval equal to 1/130 of the difference between 
the maximum and minimum values in indep (the plotting range). 

• axes is a complex number specifying the user-unit coordinates of the 
intersection of the horizontal and vertical axes; or a list containing 
such a number and two strings specifying labels for the horizontal and 
vertical axes. The default value is (e, (3). 



... PARAMETRIC 

• ptype is a command name specifying the plot type. Executing the 
command PARAMETRIC plaees the command name 
PARAMETRIC in PPAR . 

• depend is a name speeifying a label for the vertical axis. The delault 
value is Y. 

The contents 01 EQ must be an expression or program; it can't be an 
equation. It is evaluated lor each value of the independent variable. The 
results, which must be a complex numbers, give the coordinates of the 
points to be plotted. Lines are drawn between plotted points unless flag 
- 31 is sel. 

See "Parametric Plots" in chapter 19 01 the HP 48 Owner's Manual lor an 
example using the PARAMETRIC plot type. 

Related Commands: BAR, CONIC, FUNCTION, HISTOGRAM, 
POLAR, SCATTER, TRUTH 
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PARITY Parity Command 

Level 1 -0 Level 1 

Use: Sets tbe parity value in the reserved variable IOPAR. 

Affected by Flags: None. 

Remarks: Legal n-values are as sbown below. A negative value means 
SRECV will not cbeck parity, altbough parity will still be used during data 
transmission. 

n-Value Meaning 

0 No parity. The default value. 

1 Odd par~y. 

2 Even par~y. 

3 Mark. 

4 Space. 

For more information, refer also to the reserved variable IOPAR (I/O 
parameters) in appendix D of this manual. 

Related Commands: BAUD, CKSM, TRANSIO 
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PATH Current Path Command 

L .... 1 -+ Lew .. 1 

- { HOME diroclo~l ... diroctorrnamen ) 

Use: Returns a list specifying the sequence or directory names to the 
current directory. 

Allected by Flags: None. 

Remarks: The first directory is always HOME and the last directory is 
always the current directory. 

If a program needs to switch to a specific directory, it can do so by 
evaluating a directory list, such as one created earlier by PATH. 

Related Commands: CRDrR, HOME, PGDrR, UPDrR 
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PDlM PIer Dimension Command 

Lew .. Z Lew .. 1 Lew .. 1 

--+ 

Use: Replaces P1CT with a blank P1CT of the specified dimensions. 

Affected by Flags: None. 

Remarks: If the arguments are complex numbers, PDIM changes the 
size of P1CT and makes the arguments the new values of (Xm" , Ymln) and 
(xmax ,Ymax) in the reserved variable PPAR. Thus, the scale of a 
subsequent plot is not changed. If the arguments are binary integers, 
PPAR remains unchanged, so the scale of a subsequent plot is changed. 

P1CT cannot be smaller than 131 pixels wide x 64 pixels high, nor larger 
than 2048 pixels wide. 

Related Commands: PMAX, PMIN 
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PERM Permutations Function 

Lev"Z Lev .. , --+ Lev .. , 

n m --+ Pn,m 

'symbn' m --+ 'PERM(syrOOn' m)' 

n 'symbm' --+ 'PERM(n, syrOO.,)' 

'symOn' 'symbm' --+ 'PERM(syrOOn'syrOO.,)' 

Use: Returns the number of permutations of n items taken m at a time. 

Affected by Flags: Numerical Results (-3). 

Remarks: The calculation formula is: 

p ~ n! 
n .m (n - m)! 

The arguments nand m must be less than IOu. 

Related Commands: COMB,! 
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PGDIR Purge Directory Command 

lftel 1 --+ lftel 1 

'global' -+ 

Use: Purges the named directory of all of its variables and subdirectories 
(empty or not). 

Affected by Flags: None. 

Related Commands: CLVAR, CRDIR, HOME, PATH, PURGE, 
UPDIR 
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PICK Pick Object Command 

Lev .. n+1 ••• Lev" 2 Lev .. 1 - Lev .. • +1 ••• Lev" Z Lev .. 1 

obi, '"' obln n ---+ ObI, ... obin obi, 

Use: Takes an integer n from the stack and returns a copy of obi, (the 
nth remaining object). 

Affected by Flags: None. 

Related Commands: DUP, DUPN, DUn, OVER, ROLL, ROLLO, 
ROT,SWAP 

Coon .. _d Dteaon." 253 



PICT Plcr Command 

a.-ell a.-ell 

---> PICT 

Use: Puts tbe name PI CT on the stack. 

Affected by Flags: None. 

Remarks: PIer is the name of a storage location in calculator memory 
containing tbe current grapbics object. The command PIer enables 
access to tbe contents of that memory location as if it were a variable. 
Note bowever, tbat P1CT is not a variable as defined in the HP 48 - its 
name cannot be quoted and only graphics objects may be "stored" in it. 

If a graphics object smaller than 131 wide x 64 pixels higb is stored in 
P1CT, it is enlarged to 131 x 64. A grapbics object of unlimited pixel 
height and up to 2048 pixels wide can be stored in P1CT. 

Examples: PI CT RCL returns tbe current graphics object to tbe stack. 

GRAPH I C 131 x 64 PI CT STO stores a graphics object in PlCT, 
making it the current graphics object. 

Related Commands: GOR, GRAPH, GXOR, NEG, PVIEW, RCL, 
REPL, SIZE, STO, SUB 
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PIXOFF Pixel Off Command 

Level 1 -+ LRell 

(x. y) ----
1 #n #m} ----

Use: Thrns off (makes light) the pixel at the specified coordinate in 
PJCT. 

Aftected by FlagS: None. 

Related Commands: PIXON, PIX? 
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PIXON Pixel On Command 

a... .. 1 --+ a... .. 1 

(K,y) --+ 

(#n #m) --+ 

Use: Thms on (makes dark) the pixel at the specified coordinate in 
PICT. 

Affected by Flags: None. 

Related Commands: PIXOFF, PIX? 



PIX? Pixel On? 

Lftel1 -

(x. y) ---> 

{#n #m} ---> 

Lft .. , 

0/' 
0/1 

Command 

Use: Tests wbether tbe specified pixel in PICT is on and returns a 
corresponding test result. 

Allected by Flags: None. 

Remarks: PIX? returns 1 (true) if tbe specified pixel is on (dark), and 
'" (false) iftbe specified pixel is off (light). 

Related Commands: PIXON, PIXOFF 
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PKT Packet Command 

Level 2 Lev .. 1 Level 1 

"data" "type" "response" 

Use: Used to send command "packets" (and receive requested data) to 
a Kermit server. (To send HP 48 objects, use SEND.) 

Affected by Flags: I / O Device ( - 33), I/O Messages (- 39). 

The I/O Data Format flag (-35) can be sigaificant if the server sends 
back more than one packet. 

Remarks: PKT allows you to send additional commands to a Kermit 
server. However, you need to understand Kermit well to take advantage of 
this. It is beyond the scope of the HP 48 documentation to document 
Kermit protocol. (Refer to Usillg MS-DOS Kenllit by Christine M. 
Gianone, Digital Press, 1990; or KERMIT, A File Trallsfer Protocol by 
Frank da Cruz, Digital Press, 1987, especially chapter 11, "The 
Client/Server Model.") 

The packet data, packet type, and the response to the packet transmission 
are all in string form. PKT first docs an I (illitialization) packet exchange 
with the Kermit server, then sends the server a packet constructed from 
the data and packet-type argaments supplied to PKT. The response to 
PKT will be either an acknowledging message (possibly blank) or an error 
packet (sec KERRM). 

For the type argument, only the first letter is significant. 

Examples: A PKT command to send a generic directory request is 
liD" "Gil PKT. 

To send a host command packet, use a command from the server's 
operating system for the data string and "C" for the type string. For 
example, "'ABC' PURGE" "C" PKT on a local HP48would instruct an 
HP 48 server to purge variable ABC. 

Related Commands: KERRM 
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PMAX Pier Maximum Command 

Lwei 1 -+ Lwei 1 

(K. y) --+ 

Use: Specifies <x, y ) as the coordinates of the upper right corner of 
PICT. 

Alleeted by Flags: None. 

Remarks: The complex number <x, y ) is stored as the second element 
in the reserved variable PPAR. 

PMAX must be typed in or placed in a custom menu - it is not included 
in a built-in menu. 

Related Commands: PDlM, PMIN, XRNG, YRNG 



PMIN Pier Minimum Command 

Lew .. 1 -+ Lew .. 1 

(K.y) -+ 

Use: Specifics (x, y> as the coordinates of the lower left corner of 
PIer. 

Atrected by Flags: None. 

Remarks: The complex number (X, y> is stored as the first element in 
the reserved variable PPAR. 

PMIN must be typed in or placed in a custom menu - it is not included in 
a built-in menu. 

Related Commands: PDIM, PMAX, XRNG, YRNG 
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POLAR Polar Plot Type Command 

lwei 1 --+ lwei 1 

--+ 

Use: Sets the plot type to POlAR. 

Affected by Flags: None. 

Remarks: When the plot type is POlAR, the DRAW command plots 
the current equation in polar coordinates, where the independent variable 
is the polar angle and the dependent variable is the radius. The current 
equation is specified in the reserved variable EQ. The plotting parameters 
are specified in the reserved variable PPAR, which has the form: 

( ( xmln, Ym" ) (Xmax , Ymax ) indep res axes ptype depend) 

For plot type POlAR, the elements of PPAR are used as follows: 

• ( xmln, Ymln ) is a complex number specifying the lower left corner of 
P1CT (the lower left corner of the display range). The default value is 
( -6.5, -3.1). 

• (xmax , Ymax) is a complex number specifying the upper right corner 
of P1CT (the upper right corner of the display range). The default 
valueis ( 6.5,3.2 ) . 

• indep is a name specifying the independent variable; or a list 
containing such a name and two numbers specifying the minimum 
and maximum values for the independent variable (the plotting 
range). The default value of indep is X. 

• res is a real number specifying the intcIVal, in user-unit coordinates, 
between values of the independent variable. The default value is 0, 
which specifies an interval of 2 degrees, 2 grads, or 1f /90 radians. 

• axes is a complex number specifying the user-unit coordinates of the 
intersection or the horizontal and vertical axes; or a list containing 
such a number and two strings specifying labels for tbe horizontal and 
vertical axes. The default value is (0, 0 ) . 

• ptype is a command name specifying the plot type. Executing the 
command POlAR places the command name POLAR in PPAR. 

• depend is a name specifying a label for the vertical axis. The default 
value is Y. 
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___ POLAR 

The current equation is ploUed as a function of the variable specified in 
indep. The minimum and maximum values of the independent variable 
(the plotting range) can be specifed in indep; otherwise, the default 
minimum value is 0 and the default maximum value corresponds to one 
full circle in the current angle mode (360 degrees, 400 grads, or 2". 
radians). Lines are drawn between ploUed points unless flag - 31 is set. 

Jf EQ contains an expression or program, the expression or program is 
evaluated in Numerical Results mode for each value of the independent 
variable to give the values of the dependent variable. If EQ contains an 
equation, the plotting action depends on the form of the equation: 

Form 01 Plotting Action 
Current Equation 

, expr=expr ' Each expression is plotted separately. 
The intersection of the two graphs 
shows where the expressions are 
equal. 

, name;expr ' Only the expression is plotted. 

, indep=constant' A radial line is plotted . 

If flag - 30 is set, all equations are plotted as two separate expressions. 

See "Polar Plots" in chapter 19 of the Owner's Manual for an example 
using the POLAR plot type. 

Related Commands: BAR, CONIC, FUNCTION, HISTOGRAM, 
PARAMETRIC, SCATTER, TRUTH 



POS 

Lwei 2 

·string· 

( list ) 

Lwei 1 

Position 

---> 

---> 

Lwei 1 

n 
n 

Command 

Use: Returns the position of a substring within a string or the position of 
an object within a list. 

Affected by Flags: None. 

Remarks: If there is no match for obi or substring, pas rcturns zero. 

Related Commands: CHR, NUM, REPL, SIZE, SUB 



PREDV Predicted y-value Command 

....... 1 ....... 1 

.... 

Provided for compatibility with the HP 28. PREDV is the same as PREDY. 
See PREDY. 
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PREDX Predicted x-value Command 

Lev" 1 Lev" 1 

Use: Based on the currently selected statistical model and the current 
regression coefficients in the reserved variable El'AR, PREDX returns 
the predicted independent-variable value given a dependent-variable 
value. 

Affected by Flags: None. 

Remarks: The value is predicted using the regression coefficients most 
recently computed with LR and stored in the reserved variable El'AR. For 
the linear statistical model, the equation used is: 

Yd."..,..... = (xlnd."..,..... m) + b 

where m is the slope (the third element in El'AR) and b is the intercept 
(the fourth element in El'AR). 

For the other statistical models, the equations used by PREDX are listed 
in the LR keyword entry. 

If you execute PREDX without having previously generated regression 
coefficients in El'AR, a default value of zero is used for both regression 
coefficients - in this case PREDX will error. 

Example: Given five columns of data in WAT, the command sequence: 

2 xeOl 5 yeOl lOGFIT lR 23 PREDX 

sets column 2 as the independent variable column, sets column 5 as the 
dependent variable column, and sets the logarithmic statistical model. It 
then executes LR, generating intercept and slope regression coefficients, 
stored in El'AR . Then, given a dependent value of 23, it returns a 
predicted independent value based on the regression coefficients and the 
statistical model. 

Related Commands: COLE, CORR, COY, EXPFIT, ELINE, 
UNFIT, LOG FIT, LR, PREDY, PWRFIT, XCOL, YCOL 
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PREDY Predicted y-va/ue Command 

Lev" 1 ---+ Lev" 1 

---+ 

Us.: Based on tbe currently selected statistical model and the current 
regression coefficients in the reserved variable EPAR, PREDY returns 
tbe predicted dependent-variable value given an independent-variable 
value_ 

Aneeled by Flags: None. 

Remarks: The value is predicted using the regression coefficients most 
recently computed with LR and stored in the reserved variable EPAR. For 
the linear statistical model, the equation used is: 

Ydepender< = (xpredlc1edm) + b 

where m is the slope (the third element in EPAR) and b is the intercept 
(the fourth element in EPAR). 

For the other statistical models, the equations used by PREDY are listed 
in the LR keyword entry. 

If you execute PREDY without having previously generated regression 
coefficients in EP AR, a default value of zero is used for both regression 
coefficients-in this case PREDY will return 13 for statistical models 
UNFIT and LOG FIT, and error for statistical models EXPFIT and 
PWRFIT, 
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... PREDY 

Example: Given four columns of data in WAr, the command 
sequence: 

2 XCOL 4 YCOL PWRFIT LR 11 PREDY 

sets column 2 as the independent variable column, sets column 4 as the 
dependent variable column, and sets the power statistical model. It then 
executes LR, generating intercept and slope regression coefficients, stored 
in EPAR. Then, given an independent value of 11, it returns a predicted 
dependent value based on tbe regression coefficients and the statistical 
model. 

Related Commands: COu;, CORR, COY, EXPFIT, ELINE, 
LINFIT, LOG FIT, LR, PREDX, PWRFIT, XCOL, VCOL 



PRLCD Print LCD Command 

Lft"1 --+ Lft .. 1 

--+ 

Use: Prints a pixel-by-pixel image of the current display (excluding the 
annunciators). 

Aftected by Flags: Printing Device ( - 34), I/O Device ( - 33) 

If flag - 34 is set (printer output directed to the serial port), flag - 33 must 
be clear. 

Remarks: The width of the printed image of characters in the display is 
narrower using PRLCD than using a print command such as PR1. The 
difference results from the spacing between characters. On the display 
there is a single blank column between characters, and PRLCD prints this 
spacing. Print commands such as PRl print two blank columns between 
adjacent characters. 

Example: The command sequence ERASE DRAW PRLCD clears PICT, 
plots the current equation, then prints the graphics display. 

Related Commands: CR, DELAY, OLDPRT, PRST, PRSTC, 
PRVAR, PRI 
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PROMPT Prompt Command 

leY .. 1 --+ leY .. 1 

·prompf' obi 

Use: Displays the contents of "prompt" in the status area and halts 
program execution. 

Affected by Flags: None. 

Remarks: PROMPT is equivalent to 1 D I SP 1 FREEZE HALT. 

See "The PROMPT Command" in chapter 29 of the HP 48 Owner's 
Manual for a programming example using PROMPT. 

Related Commands: CONT, DISP, FREEZE, HALT, INPUT 
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PRST Print Stack Command 

••• ..... 1 -+ ........ 1 

··· obJ -+ ... obJ 

Use: Prints all objects in the stack, starting with the object in the highest 
level. 

Affected by Fa-ga: Double·Spared Printing ( - 37), Printing Device 
( - 34), I/O Device ( - 33), Linefeed ( - 38). 

If flag - 34 is set (printer output directed to the serial port), flag - 33 must 
be clear. 

When flag - 38 is set, Iinefeeds are not added at the end of each print line. 
Generally, flag - 38 should be clear for execution of PRST. 

Remerka: Objects are printed in multi·line printer format. See the PRl 
keyword entry for a description of multi·line printer format. 

Rea-ted Commenda: CR, DELAY, OLDPRT, PRLCD, PRSTC, 
PRVAR,PRl 
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I PRSTC Print Stack (Compact) Comlllllnd 
___ low" 1 ___ low .. 1 

... obi -+ ... obi 

U.e: Prints in compact form all objects in the stack, starting with the 
object in the highest level. 

Atrected by Flag.: Double-Spaced Printing ( - 37), Printing Device 
( - 34), I/O Device ( - 33), Linefeed ( - 38). 

If flag - 34 is set (printer output directed to the serial port), flag - 33 must 
be clear. 

When flag - 38 is set, linefeeds are not added at the end of each print line. 
Generally, flag - 38 should be clear for execution of PRSTC. 

Remark.: Compact printer format is the same as compact display 
format: Multiline objects are truncated and appear on one line only. 

Related Comlllllnd.: CR, DElAY, OLDPRT, PRLCD, PRST, 
PRVAR,PRl 
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PRVAR Print Variable Comlllllnd 

Lwei 1 --+ Lwei 1 

'name' -+ 

{ narn.1 natne2 '" } -+ 

:npor1 : 'global' -+ 

U.e: Searches the current directory path or port Cor the specified 
variable( s) and prints the name and contents oC each variable. 

Affected by F"g.: Double-Spaced Printing ( - 37), Printing Device 
( - 34), I/O Device ( - 33), LineCeed ( - 38). 

If flag - 34 is set (printer output directed to the serial port), flag - 33 must 
be clear. 

When flag - 38 is set, lineCeeds are not added at the end oC each print line. 
Generally, flag - 38 should be clear Cor execution oC PRY AR. 

Relllllrks: Objects are printed in multi-line printer Cormat. See the PRl 
keyword entry Cor a description oC multi-line printer Cormat. 

Re .. ted Comlllllnd.: PR1, PRST, PRSTC, PRLCD, CR, DELAY, 
OLDPRT 

.' 



PR1 Print Level 1 Command 

lwei 1 -. lwei 1 

obi --+ obi 

Use: Prints obi in multi-line printer format. 

Alleclad by Flags: Double-Spaced Printing ( - 37), Printing Device 
( - 34), I/O Device ( - 33). 

If flag - 34 is set (printer output directed to the serial port), flag - 33 must 
be clear. 

Remarks: All objects except strings are printed with their identifying 
delimiters. Strings are printed without the leading and trailing " 
delimiters. 

Multiline printer format is similar to multiline display format, with the 
following exceptions: 

• Strings and names that are more than 24 characters long are 
continued on the next printer line. 

• The real and imaginary parts of complex numbers are printed on 
separate lines if they don't fit on the same line. 

• Arrays are printed with a numbered heading for each row and with a 
column number before each element. For example, the 2 x 3 array 

would be printed as follows: 

2 3] 
5 6 
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... PR1 

Arw¥ dlmenslons 

+ Row Array { 2 3 } 
number ~ Row 1 

{

I J 1 
Column 2J 2 
numbers 3J 3 

Row 2 
1] 4 
2J :; 
3J 6 

Related Commands: CR, DElAY, OLDPRT, PRLCD, PRST, 
PRSTC, PRVAR 
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PURGE Purge 

Level 1 -+ 

'g lobal' 

{global, ... global.} 

PIer 
:nport :namet:.:;kup 

:nport :nlibrary 

Command 

L ..... ' 

Use: Purges tbe named variable(s) or empty subdirectory(s) from the 
Cllrrent directory. 

Affected by Flags: None. 

Remarks: PURGE executed in a program (or in the command line) 
does not save its argument for recovery by LASTARG. 

To empty a named directory before purging it, use PGDlR. 

To help prepare a list of variables for purging, you can use VARS. 

Purging P1CT results in replacing the current graphics object with a 0 x 0 
graphics object. 

If a list of objects (with global names, backup objects, library objects, or 
P1e7) for purging contains an invalid object, then the objects preceding 
the invalid object are purged, and the error 8.",j R,-g ur',,?nt TyF'? 
occurs. 

To purge a library or backup object, tag the library number or backup 
name with the appropriate port number (: nport), which must be 0, 1, or 2. 
(A library can be purged [rom RAM only.) For a backup object, you can 
replace the port number with the wildcard cbaracter ", in which case the 
HP 48 will searcb ports 2, 1,0, and then main memory for the named 
backup object. 

Library objects in RAM can be purged, while those in ROM (applicaton 
cards and write-protected RAM cards) cannot. A library object must be 
detached before it can be purged from the HOME directory. 
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... PURGE 

Neither a library object nor a backup object can be PURGEd if it is 
currently "referenced" internally by stack pointers (such as an object on 
the stack, in a local variable, on the LAST stack, or on an internal return 
stack). This produces the error Object in Use. You can circumvent 
these restrictions on PURGE by using NEWOB before purging. (See 
NEWOB.) 

Related Comlllllncla: CLEAR, CLUSR, CLVAR, NEWOB, PGDm 
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PUT PutE/amant Command 

lAorel' lAoreiZ lAorel1 -+ lAorel1 

II matrix,lI n ........ z".. -+ II - .. II 
II matrix, II {nlUllll'mcd } z".. -+ [[ - .. ll 
, nan»".,.,. I n_ z".. -+ 

I natne tnIIrk I {n_mod} z"" -+ 

[-,I n_ z"" -+ [-.1 
[-,I {n_} z"" -+ [-.1 

'INJJ'r.v.dcIr • n_ z"" -+ 

'namevec:tcr I {n ........ } z".. -+ 

{ list, } 
n_ 

obI"" -+ { list. } 
{ list,} {n_} obi"" -+ { I~.} 

' fIIJfT)S .. I n_ obi"" -+ 

'name ... ' {n_} obi"" -+ 

Use: In the level 3 array or list, PUT replaces with ZpU or objpU the 
object whose position is specified in level 2, and if the array or list is 
unnamed, returns the new array or list. 

Atrected by Flags: None. 

Remarks: For matrices, nposlJon counts in row order. 

IT the argument in level 3 is a name, PUT alters the named array or list 
and returns nothing to the stack. 

Examples: The command sequence [[ 2 3 4 J [ 4 1 2 J J 
( 1 3 ) 96 PUT returns [[ 2 3 96 J[ 4 1 2 J J . 

The command sequence [[ 2 3 4 J [ 4 1 2 J J 5 96 PUT 
returns [[ 2 3 4 H 4 96 2 J J. 

The command sequence ( ABC DE) ( 3 ) 'Z' PUT returns 
( A B Z DE). 

Related Commands: GET, GEll, PUTI 



PUTI Put and Increment IndQ)( Com .... nd 

Lft .. :I Lft .. 2 Lft .. 1 -+ Lft .. 2 Lft .. 1 

I I matrix, lJ n_, z .... --+ II n>IIrlxo ) ) n_ 
I I matrix, lJ {nlV/lllmocA }, z,.. --+ II n>IIrlxo II {n_m",,}o 
.~~. n_, z .... --+ .".,. ....... ' n_ 
0".",. '"*'" I {n roltl moo!}, z .... --+ • natne ....... I (n_m",,}o 
1-,) n_, z .... --+ 1-.) n_ 
1-, ) {n_, } z .... --+ 1-.) {n_} 

• nan»\OM:kIf I n_ z .... --+ I JNIInIIVCIDt I n_ 
o nanJevedor I {n_Ion, } z .... --+ I natnev.:ta' I {n_} 

{IiOl, } npallon1 obi .... --+ { list.} 
n __ 

{ 1i00, } {n_,} obi .... --+ { liOl. } {n_} 
'fIlJJnII ... I n_, obi .... --+ • fIlJJ'f1e ... I n_ 
'natne .. ' {n_,} 001 .... --+ 'name ... ' {n_} 

Use: In the level 3 array or list, replaces with z.,.. or obi.,.. the object 
whose position is specified in level 2, returning the new array or list and 
the nen position in that array or list. 

Allected by Flags: Index Wrap Indicator (-64). 

The Index Wrap Indicator flag is cleared on each execution of Pun until 
the position (index) wraps to the fltSt position in the array or list, at which 
point the flag is set. The next execution of Pun again clears the flag. 

Remsrks: For matrices, the position is incremented in TOW order. 

Unlike PUT, Pun returns a named array or list (to level 2). This enables 
a subsequent execution of Pun at the next position of a named array or 
list. 

Example: The following program uses Pun and flag -64 to replaceA, 
B, and C in the list withX. 

« { ABC ) DO 'X ' PUTI UNTIL -64 FS? END> 

Related Commsnds: GET, GET!, PUT 



PVARS Port-Variables Comlllllnd 

Lew" 1 -+ Lew .. Z Lew .. 1 

{ :n .... : __ •. . } 

..... {:n .... :n ........ . } 

Us.: Returns a list of the backup objects (: npoot: name) and the library 
objects (: npoot: n-.y) in the specified port. Also returns the available 
memory size (if RAM) or the memory type. 

Atrected by Flags: None. 

Relllllrks: The port number, nport. must be 0, 1, or 2. 

• If npoot = 0, tben memory is bytes of available main RAM. 

• If the port contains independent RAM, then memory is bytes of 
available RAM in that port. 

• If the port contains merged RAM, then memory is .. SYSRAM" . 

• If the port contains ROM, then memory is .. ROM" . 

• If the port is empty, then the message Po"t Not Ava i 1 ab Ie 
appears. 

Related Commands: PVARS, VARS 
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PVIEW PICTView Command 

Level 1 --+ Level 1 

(K. y) --+ 

{ #n #m) --+ 

{) --+ 

Use: Displaysf'JCTwith the specified coordinate at the upper left 
corner of the graphics display. 

Affected by Flags: None. 

Remarks: PleT must fill the entire display on execution of PVIEW. 
Thus, if a position other than the upper left corner of PICT is specified, 
PleT must he large enough to fill a rectangle that extends 131 pixels to 
the right and 64 pixels down. 

If PVIEW is executed from a program with a coordinate argument 
(versus an empty list), the graphics display persists only until the keyboard 
is ready for input (for example, until the end of program execution). 
However, the FREEZE command freezes all or part of the display until a 
key is pressed. 

If PVIEW is executed with an empty list argument, PleT is centered in 
the graphics display with scrolling mode activated. I n this case, the 
graphics display persists untiliATTNI is pressed. 

PVIEW does not activate the graphics cursor or the Graphics menu. To 
activate the graphics cursor and Graphics menu, execute GRAPH. 

Example: The program 

« ( # Od # Od ) PYIEW 7 FREEZE » 

displays PleT in the graphics display with coordinates ( # Od # Od ) 
in the upper left corner of the display, then freezes the full display until a 
key is pressed. 

Related Commands: FREEZE, GRAPH, TEXT 



PWRFIT Power Curve Fit Command 

Lew .. 1 - Lew .. 1 

Use: Stores its name as the fifth parameter in the reserved variable 
EPAR, indicating that subsequent executions of LR are to use the power 
curve fitling model. 

Atlected by Flags: None. 

Remarks: UNFIT is the default specificalion in EPAR. 

Related Commands: BESTFIT, EXPFIT, UNFIT, LOG FIT, LR 
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PX->C Pixel to Complex Command 

Lft .. 1 --+ Lft .. 1 

{ #n #m } --+ (It. y) 

Use: Converts the specified pixel coordinates to user-unit coordinates. 

Aftected by Flags: None. 

Remarks: The user-unit coordinates are derived [rom the ( Xm .. , Ym" ) 

and (xmax , Ymax ) parameters in the reserved variable PPAR. The 
coordinates correspond to the geometrical center of the pixel. 

Related Commands: C--+PX 
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->0 To Quotient Command 

Levell ~ Levell 

x ~ 'aj'b' 
(x,y) ~ 'aj'b+cjc:J*i' 

'symb1' ~ 'symb2' 

Use: Returns a rational form of the given Dumber. 

Affected by Flags: Number Display Format ( - 49, -SO). 

Remarks: The rational result is a "best guess", since there might be 
more than one rational expression consistent with the given number.-O 
finds a quotient of integers that agrees with the given number to the 
number of decimal places specified by the display format mode. 

~Q also acts on numbers that are part of algebraic expressions or 
equations. 

Example: 'Y +2 . 5' ~Q returns 'Y*5/ 2'. 

Related Commands: ~Q .. , / 
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QUAD Solve Quadratic Equation Command 

Level 2 Level' --+ Level' 

'symb,' 'global' --+ 

Use: Solves an algebraic 'symb,' for the variable global, and returns 
an expression 'symb2 I representing the solution. 

Affected by Flags: Principal Solution (-1), 

Remarks: QUAD calculates the second-degree Taylor series 
approximation of 'symb,' to convert it to a quadratic form. The 
solution 'symb2 ' will be exact if 'symb,' is second degree or less in 
global. 

Since ' symb,' is evaluated during execution of QUAD, any variables in 
, symb,' other than global should not exist in the current directory if you 
want those variables to remain in the solution as formal variables. 

QUAD generally does not work if the variable for which you are solving 
needs units to salisfy the equation. 

Related Commands: COLCf, EXPAN, ISOL, SHOW 
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QUOTE Quote Argument Function 

Level 1 --+ Level 1 

'symb' --+ 'symb' 

obj --+ obi 

Use: Returns it argument unevaluated. 

Affected by Flags: None. 

Remarks: When an algebraic expression is evaluated, the arguments to 
a function in the expression arc evaluated before the function. For 
example, when 'SI N(X) , is evaluated, the name X is evaluated first, 
and the result is left on the stack as the argument for SIN. 

This process creates a problem for functions that require symbolic 
arguments. For example, the function f requires as one of its arguments a 
name specifying the variable of integration. If evaluating an integral 
expression caused the name to be evaluated, the result of evaluation 
(rather than the name itself) would be left on the stack for f. To avoid 
this problem, the HP 48 automaticaUy (and invisibly) quotes such 
arguments. When the quoted argument is evaluated, the unquoted 
argument is returned. 

If a user-defined function takes symbolic arguments, you must quote 
those arguments yourself with the QUOTE function, as demonstrated in 
the following example. 

Example: The following user-defined function ArcLen calculates the 
arc length of a function: 
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... QUOTE 

» 

~ start end e xpr var 

" 
start end 
exp~ va~ d SQ I + , 

va~ t 

IENTERI r:J ArcLen ISTOI 

When you use this user-defmed function in an algebraic expression, you 
must use QUOTE to quote the symbolic arguments: 

'A~cLen ( 0,n,QUOTE(SIN(X),QUOTE (X» ' 

Relsted Comnumds: APPLY, I (Where) 
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-+(h- To Quotient Times 1r Command 

L ... e/ 1 --+ L.ve/l 

x --+ 'ajb .... ' 

x --+ 'aJb' 
'symb,' --+ 'symb2' 

(><.y) --+ 'ajb1rJ(+c,ttl· .. ·i' 
(><.y) --+ '5)'fOO' 

Use: Returns a rational form of the given number or a rational form of 
the given number with 1r factored out, whichever yields the smaller 
denominator. 

Affected by Flags: Number Display Format (-49, -50). 

Remarks: --+Q,r computes two quotients (rational expressions) and 
compares them: the quotient of the given number and the quotient of the 
given number divided by 1r. It returns the fraction with the smaDer 
denominator; if the argument was divided by 1r, then,.. is a factor in the 
result. 

The rational result is a "best guess", since there might be more than one 
rational expression consistent with the given number. --+Q,r finds a 
quotient of integers that agrees with the given number to the number of 
decimal places specified by the display format mode. 

--+Q,r also acts on numbers that are part of algebraic expressions or 
equations. 

For a complex argument, the real or imaginary part (or both) can have 11' 

as a factor. 

Example: In Fix mode to four decimal places, 6.2832 "Qrr returns 
'2*rr ' . In Standard mode, however, 6 . 2832 .. Qrr returns 3927/ 625. 

Related Commands: ---O(}, /,'" 
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RAD Radians Command 

Lew .. 1 --+ Lew .. 1 

--+ 

Use: Sets Radians angle mode. 

Atlected by Flags: None. 

Remarks: RAD sets flag -17 and clears flag -18. It displays the RAD 
annunciator. 

In Radians angle mode, real-number arguments that represent angles are 
interpreted as radians, and real-number results that represent angles are 
expressed in radians. 

Related Commands: DEG, GRAD 
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RAND Random Number Command 

....... 1 ....... 1 

Use: Returns the next real number in a pseudo-random number 
sequence and updates the random number seed. 

Allected by Flags: None. 

Remarks: The HP 48 uses a linear congruous method and a seed value 
to generate a random number x, which always lies in the range 0 ::; x::; l. 
Each succeeding execution of RAND returns a value computed from a 
seed based upon the previous RAND value. You can change the seed by 
usingRDZ. 

Related Commands: COMB, PERM, RDZ, ! 
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RATIO Prefix Divide Function 

Lftel 2 Lftell --+ Lftel 1 

z, Z2 --+ z, / z, 
I 811'8)' ] [[matrix]] --+ II anay.matrlK- ']] 

I 811'8)' ] Z --+ I arrayp] 
z 'symb' --+ '~ymb' 

'symb' z --+ 'symbft' 

'symO,' 'symb2' --+ 'symb, I symb' 
#n , n2 --+ #n3 

n, #n2 --+ #n3 

#n , #n2 --+ #n3 
x unit y _unit --+ (>c!t)_unft, I unffy 

K y_unit --+ (>c!tUAmft 

x_unit y --+ (>cIt)_ unft 

'symb' )( un" --+ 'symb/X_unff' 
x unit 'symb' --+ 'x_unit,lsymb' 

Use: Prefix form of / (divide) generated by the EquationWriter 
application. 

Affected by Flags: None. 

Remarks: RATIO is identical to / (divide), except that, in algebraic 
syntax, RATIO is aprefix function, while /, in algebraic syntax, is an infix 
function. For example, 'RATIO(A, 2)' is equivalent to 'A/ 2' . 

RATIO is generated internaUy by the EquationWriter application when 
00 is used to start a numerator. It provides no additional functionality to 
/ and appears externally only in the string that the EquationWriter 
application leaves on the stack when ~~ is pressed or when the 
calculator runs out of memory. 

Related Commands: / 
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RCEQ Recall from EO Command 

a....eI 1 --+ a....eI 1 

--+ obi 

Use: Returns the contents of the reserved variable EQ from the current 
directory. 

Allected by Flags: None. 

Remarks: To recaU the contents of EQ from a parent directory (when 
EQ doesn't exist in the current directory) evaluate the name EQ. 

Related Commands: STEQ 
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RCL Recall Command 

leY .. 1 --+ leY .. 1 

'name' --+ obi 
Pier --+ grob 

:nport :nlt:n,y --+ obi 
:nport :nameblickup --+ obi 

Use: Returns the unevaluated contents of the specified variable or 
plug-in object to the stack. 

Affected by Flags: None. 

Remarks: RCL searches the entire current path, starting with the 
current directory, unless you specify a different path for your argument 
({ path name}). The path is a series of names of variables specifying 
directories, while the name is the variable in the final subdirectory whose 
contents will be returned to the stack. The path subdirectory will not 
become the current subdirectory (unlike the case with EVAL). 

To recall a library or backup object, tag the library number or backup 
name with the appropriate port number (: npott), which must be 0, I, or 2. 
(A library can be recalled from RAM only.) Recalling a backup object 
brings a copy of its contents to the stack, not the entire backup object. 

For a backup object, you can replace the port number with the wildcard 
character 8., in which case the HP 48 will search ports 2, I, 0, and then 
main memory for the named backup object. 

Related Commands: STO 

292 Com .. and Dlcdonary 



RCLALARM Recall Alarm Command 

Lftel1 -+ Lftel1 

n ...... { date time objad.lon xrepMf } 

Use: Recalls the alarm specified by n_. 

Alleeted by Flags: None. 

Remarks: oblacllOO is the alarm execution action. If an execution action 
was not specified, the default entry in the list is an empty string. 

x'epeal is the repeat interval in clock ticks, where 1 clock tick equals 1/8192 
second. If a repeat interval was not specified, the default entry in the list 
is 13. 

Related Commands: DELALARM, FINDALARM, STOALARM 



RCLF Recall Flags Command 

---> ....... 1 

Use: Returns a list containing two 64-bit binary integers representing 
the states of the 64 system and user flags, respectively. 

Affected by Flags: Binary Integer Wordsize (-5 tbrough -10). 

Tbe current wordsize must be 64 bits (tbe default wordsize) to recall the 
states of all 64 user flags and 64 system flags. If the current wordsize is 
32, for example, RCLF returns two 32-bit binary integers. 

Remarks: A bit witb value 1 indicates that the correswnding flag is set; 
a bit with value 0 indicates that the corresponding flag is clear. The 
rightmost (least significant) bit of #nsystem and #n""" indicate the states 
of system flag -1 and user flag + I, respectively. 

Used with STOF, RCLF lets a program tbat alters the state of a flag or 
flags during program execution preserve tbe pre-program-execution flag 
status. See "PRESER VE (Save and Restore Previous Status)" in chapter 
31 of tbe HP 48 Owner's Manual for a program example using RCLF. 

Related Commands: STOF 
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RCLKEYS Recall Key Assignments Command 

...... 1 

-+ { obi, Xk~l . •. obio xkrt n } 

-+ { s obi, It'k<fyl • •• obin x...y n } 

Use: Returns the current user key assignments. This includes an S if 
the standard definitions are active (not suppressed) for those keys without 
user key assignments. 

Aftected by Flags: Vser-Mode Lock (-61) and Vser Mode (-62) 
affect the status of the user keyboard. 

Remarks: The argument x ..... is a real number TC.p specifying tbe key by 
its row number, its column number, and its plane (shift). For a definition 
of plane, see the entry for ASN. 

Related Commands: ASN, DELKEYS, STOKEYS 



RCLMENU Recall Menu Number Command 

L..vel1 L..vel1 

Use: Returns the menu number of the currently displayed menu. 

Allecled by Flags: None. 

Remarks: x"""" has the form mm.pp, where mm is the menu number 
and pp is the page of the menu. See the MENU entry for a list of the HP 
48 built· in menus and the corresponding menu numbers (xmeou). 

Execution of RCLMENU when the current menu is a user· defined menu 
(built by TMENU) returns 0.01 (in 2 Fix mode), indicating "Last 
menu". 

Example: If the third page of the PRG DSPL menu is currently active, 
RCLMENU returns 13.03 (in 2 FIx mode). 

Related Commands: MENU, TMENU 
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RCU; Recall Sigma Command 

Lewol1 --+ Lewol1 

--+ obi 

Use: Returns the current statistics matrix (the contents of reserved 
variable EDA1) from the current directory. 

Allectad by Flags: None. 

Remarks: To reeaU EDAT from a parent directory (when EDAT doesn't 
exist in the current directory), evaluate the name EDAT. 

Related Commands: CU;, STOE, E+, E-
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news Recall Wordsize Command 

Lew .. 1 -+ Lew .. 1 

-+ n 

Use: Returns the current wordsize in bils (1 through 64). 

Alleeted by Flags: Binary Inleger Wordsize ( - 5 through -10), 
Binary Inleger Base (-11, - U) . 

Related Commands: BIN, DEC, HEX, ocr, RCWS 
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RDM Redimension Array Command 

L_el2 ~el1 -+ ~el1 

I >ector, 1 {n_,} -+ lwetor, 1 
I "",tor 1 {nrows mc08 } -+ II matrix]] 

II matrix]] {n_} -+ I we""1 
II matrix, ]] {n""" m_} -+ II matrix" ]] 

'global' {n.....,} -+ 

'global' { n""" m_ } -+ 

Use: Rearranges the clements of the level 2 array according to the 
dimensions specified by the level 1 list. 

Atrected by Flags: None. 

Remarks: If the list contains a single number n_s• the result is an 
n-element vector. If the list contains two numbers nrc:NIS and mCO$, the 
result is an n x m matrix. 

Elements taken from the argument vector or matrix preserve the same 
row order in the result vector or matrix. If the result is dimensioned to 
contain fewer elements than the argument vector or matrix, excess 
elements from the argument vector or matrix at the end of the row order 
are discarded. If the result is dimensioned to contain more clements than 
the argument vector or matrix, the additional elements in the result at the 
end of the row order are filled with zeros « 0, 0) if the argument is 
complex). 

If the argument vector or matrix is specified by global. the result replaces 
the argument as the contents of the variable. 

Examples: [ 2 4 6 8 J { 2 2 } RDM returns 
[[ 2 4 J[ 6 8 JJ. 

[[ 2 3 4 J [ 1 6 9 J J 8 RDM returns 
[ 2 3 4 1 6 9 0 0 J. 

Related Commands: TRN 
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RDZ Randomize Command 

lftel 1 --+ lftel1 

x...., --+ 

Use: Takes a real number x_ as a seed for the RAND command. 

Atrectad by Flags: None. 

Remarks: If the argument is 0, a random value based on the system 
clock is used as the seed. After memory reset, the seed value is 
0.529199358633. 

Related Commands: COMB, PERM, RAND, ! 
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RE Real Part Function 

....... 1 --+ ....... 1 

x --+ x 
(x. y) --+ x 

I R-<It18)' I --+ I F/-an'ay I 
I c-a""y I --+ I R..nay I 

'symb' --+ 'RE(symb), 

Use: Returns the real part of its (complex number or array) argument. 

Allected by Flags: Numerical Results ( - 3). 

Remarks: If the argument is a vector or matrix, RE returns a real 
array, the elements of which are equal to the real parts of the 
corresponding elements of the argument array. 

Related Commands: C-+R, IM, R-+C 
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RECN Receive Renamed Object Command 

Lev .. 1 Lev .. 1 

'natT16' _ 

Use: Prepares the HP 48 to receive a fIle from another Kermit device. 
The received file will be stored in a variable with the Dame specified. 

Affected by Flags: I/O Device (-33), I/O Data Format (- 35), 
RECY Overwrite (- 36), I/O Messages (- 39). 

The proper selling of flag - 35 is automatically established if both devices 
are HP 48s. 

Remarks: RECN is identical to RECV except that the name under 
which the received data will be stored is specified in the stack. A receiving 
device must execute RECN (or RECY) if it is in Local mode, but not if it 
is in Server mode. 

Related Commands: FINISH, KGET, RECV, SEND, SERVER 
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RECV Receive Object Command 

lft'eI 1 --+ lft'eI 1 

--+ 

Use: Prepares tbe HP 48 to receive a named me from another Kermit 
device. Tbe received file will be stored in a variable witb the name 
specified by tbe sender. 

Allected by Flags: I/O Device (-33), I/O Data Format (-35), 
RECV Overwrite (-36), I/O Messages (- 39). 

The proper setting of flag - 35 is automatically established if both devices 
are HP 48s. 

Remarks: A receiving device must execute RECV (or RECN) if it is in 
Local mode. (If it is in Server mode, it will automatically receive any fi le 
sent to it.) 

Related Commands: FINISH, KGET, RECN, SEND, SERVER 
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REPEAT Repeat Command 

See the WHILE koyworrlentry for syntaJ< information. 

Use: Starts loop clause in WHILE ... REPEAT . . . END indefinite loop 
structure. See the WHILE keyword entry for more information. 

Related Commands WHILE, END 
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REPL Rep/ace Command 

Level 3 Level 2 Level 1 --+ Level 1 

{li5',_ } npot.1on {lis" } --+ { list,,,,,, } 
·StringlargM • npot.1cn Mstring ,- --+ "string.-" 

grob'.g« {#n #m} glOb , --+ grobrwul 

grobler9'l {>c.y} glOb , --+ glOb ...... 

PICT {#n#m} glOb, --+ 

PICT {>c.y) glOb, --+ 

Use: Starting at the position specified in level 2, REPL replaces a 
portion of the target object (level 3) with tbe level 1 object. 

Affected by Flags: None. 

Remarks: For graphics objects, the upper left corner of grab, is 
positioned at the user·unjl or pixel coordinates <x,y ) or ( # n #m ) . 
From there, it overwrites a rectangular portion of grab,argo! or ncT. If 
grab, extends past groblNgo! or nCT in either direction, it is truncated in 
that direction. If tbe If the specified coordinate is not on the target 
graphics object, the target graphics object will not change. 

groo""Vel or PICT 
/ 

¥ 
(X,r) or 
{Nn 11m } 

:' 
Truncated portion 
of grab, 
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... REPL 

Examples: The command sequence ( ABC DE) 2 ( F G ) 
REPL returns ( A F G DE). 

The command sequence "ABCDE" 5 "FG" REPL returns "ABCDFG" . 

The command sequence 

ERASE PICT <0,0 ) # 5d # 5d BLANK NEG REPL 

replaces a portion of PICT with a 5 by 5 graphics object, each of whose 
pixels is on (dark), and whose upper left corner is positioned at ( 0,0 ) in 
PICT. 

Related Commands: CHR, GOR, GXOR, NUM, POS, SIZE, SUB 



RES Resolution Command 

Lew .. 1 -+ Lew" 1 

--+ 

--+ 

Us.: Specifies the resolution of mathematical and statistical plots, where 
resolution is the interval between values of the independent variable used 
to generate the plot. 

Affected by Flags: None. 

Remarks: For all plot types, a real number n .. "", .. specifies the interval 
in user units. For plot types FUNCfJON, CONlC, and TRUTH, a binary 
integer lin ... "", .. specifies the interval in pixels. For plot types POlAR 
and PARAMETRIC, a binary integer argument does not apply. For 
HISTOGRAM plot type, IIn ... orv .. specifies the bin width. For BAR plot 
type, lin .. "", .. specifies the bar width. 

The resolution is stored as the fourth item in PPAR with default value O. 
The interpretation of the default value is summarized in the following 
table. 

Plot Type Default Interval 

FUNCTION, 1 pixel. (A point is plotted In every column of 
CONIC, pixels) . 
and TRUTH 

POLAR 2", 2 grads, or 'If /90 radians. 

PARAMETRIC [independent variable range (in user units))/130 

BAR 10 pixels (Bar width ~ 10 pixel columns) . 

HISTOGRAM 10 pixels (Bin width ~ 10 pixel columns). 

SCATTER RES does not apply. 

Related Commands BAR, CONIC, FUNCTION, HISTOGRAM, 
PARAMETRIC, POLAR, TRUTH 
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RESTORE Restore HOME 

Levell 

:npott :namet.ckup 

backup 
-

Command 

Levell 

Use: Replaces the current HOME directory with the specified backup 
copy (:n".,..: name_) previously created by ARCHIVE. 

Allected by Flags: None. 

Remarks: The specified port number must be 0, 1, or 2. Ports 1 and 2 
must be configured as independent RAM. (See FREE.) 

To restore a HOME directory that was saved on a remote system using 
: 10: name ARCH I VE, put the backup object itself on the stack and then 
RESTORE it. 

Example: To restore a HOME directory that was saved as the file 
AUG1 on a remote system, first execute 'AUG!' SEND on the remote 
system, then execute the following on the HP 48: 

RECV 'AUG!' RCL RESTORE 

Related Commands: ARCHIVE 
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RL Rotate Left Command 

lAw .. 1 --+ lAw .. 1 

#n, 

Use: Rotates a binary integer one bit to the left. 

Allected by Flags: Binary Integer Wordsize ( - 5 through -10), 
Binary Integer Base (-11, -12). 

Remarks: The leftmost bit of lin, becomes the rightmost bit of IIn2• 

Related Commands: RLB, RR, RRB 



RLB Rotate Left Byte Command 

Lft .. 1 --+ Lft .. 1 

Use: Rotates a binary integer one byte to the left. 

Affected by Flags: Binary Integer Wordsize ( - 5 through -10), 
Binary Integer Base (-11, -12). 

Remarks: The leftmost byte of #n, becomes the rightmost byte of 
#n,. RLB is equivalent to doing RL eight times. 

Related Commands: RL, RR, RRB 
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RND Round Function 

Level 2 Levell - Levell 

z, n"""" - Z, 

z ' symb ro..n,:I' - 'RND(z, syrOO, ... ",), 

'Symbl n"""" - ' RND(symb" n~' 
'symb 1' • symbround' - 'RND(syrOO" symb~' 

[ amy,] n, ...... --+ [ array.l 
x unit n"""" --+ y_unit 

x unit ' symb rCU1CI ' --+ ' RND(K_unit , syrOO~' 

Use: Rounds the level 2 object as specified in Icvell. 

Affected by Flags: Numerical Results (- 3). 

Remarks: If n,,,,,,,,, is: 
• 0 through 11, the level 2 argument is rounded to n decimal places. 

• -1 through - 11, the level 2 argument is rounded to n significant 
digits. 

• 12, the level 2 argument is rounded to the current display format. 

For complex numbers, and arrays, each real number element is rounded. 
For unit objects, the number part of the object is rounded. 

Examples: ( 4.5792,8.1275 ) 2 RND returns ( 4.58,8.13 ) . 

[ 2 . 3 4907 3 . 96351 2 .73453 1 -2 RfW returns 
[ 2 . 3 4 2 . 7 l. 

Related Commands: TRNC 
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RNRM Row Norm Command 

Lew" 1 -+ lwei 1 

["""Y) -

Use: Returns the row norm (infinity norm) of its argument array. 

Affected by Flags: None. 

Remarks: The row norm is the maximum value (over all rows) of the 
sums of the absolute values of all elements in a row. For a vector, the row 
norm is the largest absolute value of any of the elements. 

Related Commands: DET, CNRM, CROSS, DOT 
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ROLL Roll Objects Command 

leY .. n+! .. . leY" 2 leY .. 1 -+ leY .. R .• • leY" 2 leY .. 1 

obi, ... ob/n n--t obi • ... obi. obi, 

Use: Takes an integer n from stack level 1 and "rolls up" (out the top 
and in the bottom) the first n objects remaining on the stack. 

Aftected by Flags: None. 

Remarks: 3 ROLL is equivalent to ROT. 

Related Commands: OVER, PICK, ROLLD, ROT, SWAP 
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ROLLD Roll Down Command 

Lew .. n+1.~.L .... 2 Lev .. 1 --+ Level. Lev" n-1 ... Lft"1 

obi,.·.obin n --+ obin obi1' " objn _l 

Use: Takes an integer n from the stack and "roUs down" (out the 
bottom and in the top) the first n objects remaining on the stack. 

Affected by Flags: None. 

Related Commands: OVER, PICK, ROLL, ROT, SWAP 
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ROOT Root-Finder Command 

Level 3 Level 2 Levell ---+ Level 1 

.. program_ 'g/obal' guess ---+ x,,,,, 

.. program .. 'global' {guesses} ~ x,,,,, 
'symb' 'global' guess ~ x,,,,, 
'symb' 'global' {guesses } ~ x,,,,, 

Use: Returns a real number xmot that is a value of the level 2 variable for 
which the program or algebraic most nearly evaluates to zero or a local 
extremum. 

Affected by Flags: Nonc. 

Remarks: ROOT is the programmable form of the HP Solve 
application. 

ROOT produces an error if it cannot find a solution, returning the 
message Bad Guess ( es ) if onc or more of the gucs.<tes lie outside the 
domain of the equation, or returns the message Const ant ? if the 
equation returns the same value at every sample point. ROOT does nol 
return interpretive messages when a foot is found. 
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ROT Rotate Objects Command 

t..."3 t... .. z L .... l --+ t... .. 3 t... .. z t... .. l 

--+ obI, 

Use: Rotates the first three objects on the stack, bringing the object in 
stack level 3 to level 1. 

Affected by Flags: None. 

Remarks: ROT is equivalent to 3 ROLL. 

Related Commands: OVER, PICK, ROLL, ROLLO, SWAP 
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RR Rotate Right Command 

Lev .. 1 --+ a.-ell 

In1 --+ #n, 

Use: Rotates a binary integer one bit to the right. 

Atrectecl by Flags: Binary Integer Wordsize ( - 5 through -10). 
Binary Integer Base (-11. - U). 

Remarks: The rightmost bit of tin, becomes tbe leftmost bit of tln2. 

Related Commands: RL. RLB. RRB 
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RRB Rotate Right Byte Command 

Level 1 --+ Level 1 

#n, --+ #n, 

Use: Rotates a binary integer one byte to the right. 

Affected by Flags: Binary Integer Wordsize ( - 5 through -10), 
Binary Integer Base (-11, -12). 

Remarks: The rightmost byte of lin, becomes the leftmost byte of 
1In2• RRB is equivalent to doing RR eight times. 

Related Commands: RL, RLB, RR 
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RSD 

I """lor B I 
II matrix B II 

[[ matrixA II 
[[ matrix A II 

Residual 

l.....,rorZI -

I matrix Z II -

Command 

Lw"1 

I .....,rorB - AZ I 

[[ matrix B - AZ II 

Use: Computes the residual B - AZ of three arrays B, A, and Z. 

Affected by Flags: None. 

Remarks: A, B, and Z are restricted as follows: 

• A must be a matrix. 

• The number of columns of A must equal the number of elements of Z 
if Z is a vector, or the number of rows of Z if Z is a matrix. 

• The number of rows of A must equal the number of elements of B if 
B is a vector, or the number of rows of B if B is a matrix. 

• B and Z must both be vectors or both be matrices. 

• Band Z must have the same number of columns, if they are matrices. 

RSD is typically used for computing a correction to Z, where Z has been 
obtained as an approximation to the solution X to the system of equations 
AX = B. Refer to "Improving the Accuracy of System Solutions (the RSD 
Command)" in chapter 20 of the HP 48 Owner's Manual for additional 
information on the use of RSD with systems of equations. 
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R-+B Real to Binary Command 

t.v .. 1 -+ t.v"1 

n ~ #n 

U.e: Converts a positive real integer to its binary integer equivalent. 

Affected by Flaus: Binary Integer Wordsize (- 5 through - 10), 
Binary Integer Base (-11, -12). 

Remarks: For any value of n:5 13, tbe result is tI B. For any value of 
n ;:: 1.8446 74413738E 19 (base 10), the result is 
II FFFFFFFFFFFFFFFF (base 16). 

Related Commands: B-+R 
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R->C 

Level 2 

x 
[R-amty, I 

Real to Complex 

Levell 

y 

[ R-<IITiiy.1 

Levell 

(x.y) 

[C-anay I 

Command 

Use: Combines two real numbers (or two real arrays) into a single 
complex number (or complex array). 

Affected by Flags: None. 

Remarks: The level-2 argument represents the real element(s) of the 
complex result. The level-l argument represents the imaginary element(s) 
of the complex result. 

Array arguments must have the same dimensions. 

Related Commands: C~R, RE, 1M 

eo ....... d DIction." 321 



R __ D 

u"el1 

x 
'Symb' 

Radians to Degrees 

--+ u"el1 

(180/., x 
'R-D(symb) , 

Function 

Use: Converts a real number expressed in radians to its equivalent in 
degrees. 

Affected by Flags: Numerical Results (-3). 

Remarks: This function operates independently of the angle mode. 

Related Commands: D-->R 
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SAME Same Command 

Level 2 Level 1 -+ Level 1 

-+ 0/ 1 

Use: Compares obh aJJd obi" returning a true result (1) if they are 
identical, and a false result (0) if they are not. 

Affected by Flags: None. 

Remarks: SAME is identical in effect to = = for all object types except 
algebraics and names. (For algebraics aJJd names, = = returns an 
expression that can be evaluated to produce a test result based on 
numerical values.) 

Examples: { A B } ( 4,5 ) SAt'IE returns 0. 

{ A B } { B A } SAt'IE returns e. 

"CATS" "CATS!! SAt1E returns 1. 

Related Commands: TYPE, = = 
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SBRK Serial Break Command 

Lew .. 1 --+ Lew .. 1 

--+ 

Use: Causes an interruption in serial transmission or reception. 

Affected by Flags: I/O Device (- 33). 

Remarks: SBRK is typically used when there is a prohlem in a serial 
data transmission. 

Related Commands: BUFLEN, SRECV, STIME, XMIT 
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SCALE Scale Plot Command 

L ... el2 Lewel1 Lewel1 

~ 

Use: Adjusts Lhe frrsL two parameters in PPAR, ( Xmln, Ymln > and 
( Xmax ,Yrnax>, so thatxSC8Ie andySC8Ie are the new plot horizontal and 
vertical scales. 

Allected by Flags: None. 

Remarks: The scale in either direction is Lhe number of uscr units per 
tic mark. The default scale in botb directions is 1 user uniL pcr Lic mark. 

Related Commands: AUTO, CENTR, . H, .W 

eolll.and Diction...,. 325 



SCATRPLOT Draw Scatter Plot Command 

Level 1 --+ Level 1 

Use: Draws a scatterplot of (x, y) data points from the specified columns 
of the current statistics matrix (reserved variable WA7) . 

Affected by Flags: None. 

Remarks: The data columns to be plotted arc specified by xeOL and 
yeOL and are stored as the first two parameters in the reserved variable 
EPAR . If no data columns are specified, columns 1 (independent) and 2 
(dependent) arc selected by default. They·axis is autoscaled and the plot 
type is set to SCATTER. 

When SCATRPLOT is executed from a program, the graphics display, 
which shows the resultant plot, does not persist unless GRAPH or 
PVIEW is subsequently executed. 

If GRAPH is subsequently executed, pressing F C N in the Graphics 
environment draws a line to fit the data using the currently specified 
statistical model. 

Example: Alternatively, the following program could be used to plot a 
scatter plot of the data in columns 3 and 4 of WAT, draw a best fit line, 
and display the plot: 

« 3 XCOL 4 YCOL SCATRPLOT BESTF IT l:LI NE STEQ FUI·ICTI 011 
DRAW ( # Od # Od } PVIEW 7 FREEZE » 

Related Commands: BARPLOT, GRAPH, HISTPLOT, PVIEW, 
SeLE, xeOL, yeOL 



SCATTER Scatter Plot Type 

Ley" 1 

Use: Sets the plot type to SCAITER. 

Affected by Flags: None. 

ley .. 1 

Command 

Remarks: When the plot type is SCAITER, the DRAW command 
plots points by obtaining x and y coordinates from two colwnns of the 
current statistics matrix (reserved variable mAD. The columns are 
specified by the first and second parametcrs in the reserved variable 
EPAR (using the XeOL and yeOL commands) . The plotting parameters 
are specified in the reserved variable PPAR, which has the form: 

{ (xmln, Ymln ) (xmax , Ymax ) indep res axes ptype depend ) 

For plot type SCAITER, the clemcnts of PPAR arc used as follows: 

• (xmln, Ymln ) is a complcx number specifying the lower left corncr of 
PlCT (the lower left corner of the display range). The default value is 
(-6.5,-3.1 ) . 

• ( x max , Ymax ) is a complex Dumber specifying the upper right corner 
of PleT (the upper right corner of the display range). The default 
value is ( 6.5,3.2 ) . 

• indep is a name specifying a label for the horizontal axis. The default 
value of indep is X. 

• res is not used when the plot type is SCAITER. 

• axes is a complex number specifying the user-unit coordinates of the 
intersection of the horizontal and vertical axes; or a list containing 
such a number and two strings specifying labels for the horizontal and 
vertical axes. The default value is (0, [} ) . 

• ptype is a command name specifying the plot type. Executing the 
command SCAITER places the command name SCAITER in 
PPAR. 

• depend is a name specifying a label for the vertical axis. The default 
value is Y. 
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... SCAlTER 

Related Commands: BAR, CONIC, FUNCTION, HISTOGRAM, 
PARAMETRIC, POLAR, TRUTH 
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SCI Scientific Command 

lAv.l 

n -+ 

Use: Sets the number display format to Scientific mode, which displays 
onc digit to the left of the radix mark and n significant digits to the right. 

Affected by Flags: None. 

Remarks: Scientific mode is equivalent to scientific notation using 
n + 1 significant digits, where 0 :5 n :5 11. (Values for n outside this range 
are rounded up or down.) A number is displayed or printed as: 

(sign) mantissa E (sign) exponent 

where the mantissa is of the form n.(n ... ) (with from zero to 11 decimal 
places) and the exponent has one to three digits. 

Example: The number 103.6 in Scientific mode to four decimal places 
appears as 1. 133613E2. 

Related Commands: ENG, FIX, STD 
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sell; Scale Sigma Command 

....... 1 --+ Levell 

Use: Adjusts ( Xm .. , Ym" ) and (xmax , Ymax ) in PPAR so that a 
subsequent scatter plot exactly mls PleT. 

Atlected by Flags: None. 

Remarks: When the plot type is SCATTER, the command AUTO 
incorporates the functionality of SCLE. In addition, the command 
SCATRPWT automatically executes AUTO to achieve the same result. 
SCLE is included in the HP 48 for compatibility with the HP 28. SCLE is 
not included in a menu - it must be typed in. 

Related Commands: AUTO, SCATRPLOT 
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I SCONJ Store Coniugate Command 

Lev" 1 ~"1 

'natne' -

Use: Conjugates the contents of the narned variable. 

Affected by Flags: None. 

Remarks: The narned object must be a number, an array, or an 
algebraic object. For information on conjugation, see CONJ. 

Related Commands: CONJ, SNEG, SINV 
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SDEV 

Levell 

Standard Deviation 

Levell -I_,-.···_ml 

Command 

Use: Calculates the sample standard deviation of each of the m columns 
of coordinate values in the current statistics matrix (reserved variable 
WA7) . 

Allectad by Flags: None. 

Remarks: SDEV returns a vector of m real numbers, or a single real 
number if m ~ 1. The standard deviations (the square root of the 
variances) are computed from the formula: 

where XI is the ith coordinate value in a column, x is the mean of the data 
in this column, and n is the number of data points. 

Related Commands: BINS, MAXl::, MEAN, MINE, TOT, VAR 
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SEND Send Object Command 

L ... eI 1 lwei 1 

• name' --+ 

{ name1 ... namen } --+ 

{{ namtJoIrd name,..,., } name ... } --. 

Use: Sends a copy of the named object(s) to another Kennit device. 

Aftucled by Flags: I/O Device (- 33), I/O Data Format (- 35), I/O 
Messages ( - 39). 

Remarks: Data is always sent from a local Kermit, but it can be sent 
either to another local Kermit (which must execute RECV or RECN) or 
to a server Kermit. 

To rename an object when you send it, include the old and new names in 
an embedded list. 

Examples: Executing « AAR BBB }} SEND sends tbe variable 
named AAA but changes its name to BBB. 

Executing « AAA BBB } eee } SEND sends AAA as BBB and 
sends eee under its own name. (If the new name is not legal on the HP 
48, just enter it as a string.) 

Related Commands: FINISH, KGET, RECN, RECV, SERVER 

eo...1IJId DIction..., 333 



SERVER Server Mode Command 

lAvei 1 - lAvei 1 

Use: Selects Kermit Server mode for the HP 48. 

Affected by Flags: I/O Device (- 33), I/O Data Format (-35), 
RECV Overwrite (- 36), I/O Messages (- 39). 

Remarks: A Kermit server (a Kermit device in Server mode) is passive, 
merely processing requests sent to it by the local Kermit. It receives data 
in response to SEND, it transmits data in response to KGET, and it 
terminates Server mode in response to FINISH. 

Server mode supports Kermit Host Command packets. This allows you, 
for instance, to use a personal computer's keyboard and display to type 
into the HP 48's command line. (This is especially convenient while 
testing programs.) To do so, first set up the HP 48 for data transfer, as 
described in "Transferring Data" in chapter 33 of the HP 48 Owner's 
Manual, under "Before beginning the transfer". Then: 

1. Set the HP 48 to Server mode. 

2. On your PC, type REt'10TE HOST followed by whatever you'd like 
to type into the HP 48 command line (up to 89 characters). Press 
IReturnl to transmit and execute the commands. 

3. The H P 48 executes the transmitted commands and then sends back 
to the PC's display the resulting contents of the slack as the HP 48 
would normally display them. 

Note that it is helpful if a program written on a PC for the HP 48 has 
certain header information that the HP 48 would automatically include if 
the program originated there. See the discussion of ASCII mode under 
"ASCII and Binary Transmission Modes" in chapter 33 of the HP 48 
Owner's Manual. 

Related Commands: FINISH, KGET, RECN, RECV, SEND 
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SF Set Flag Command 

Lwei 1 Lwei 1 

Use: Sets the user or system flag specified by n, .... ..... ber. 

Atlected by Flags: None. 

Remarks: User f\ags are numbered 1 through 64. System f\ags are 
numbered -1 through - 64. See appendix C, "Table of System Flags," for 
a listing of HP 48 system flags and theu- flag numbers. 

Related Commands: CF, FC?, FC?C, FS?, FS?C 
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SHOW Show Variable Command 

'--"2 '--.. 1 '--.. 1 

'nafT18' 

{name, name2 . . . } 

Use: Returns 'symb2 ', which is equivalent to 'symb. ' except that all 
impticit referenees to a variable name are made expticit. 

Affected by Flags: Numerical Results (-3). 

Remarks: If the levell argument is a tist, SHOW evaluates all global 
variables in 'symb1 ' not contained in the list. 

Example: If 7 is stored in C and 5 is stored in D, then: 

' X-Y+2*C+3*D' { X Y } SHOW 

returns ' X-Y+ 14+ 15 I • 

Related Commands: COLCf, EXPAN, ISOL, QUAD 



SIGN Sign Function 

L ..... 1 --+ Lw"1 

z, --+ Z2 

x unit --+ ..... 
'symO' --+ 'SIGN(symb)' 

Use: For real numbers, returns the sign of its argument. For unit 
objects, returns the sign of the number part of the unit object. For 
complex numbers, returns the unit vector in the direction of its argument. 

Affected by Flags: Numerical Results (- 3). 

Remarks: For real number and unit object arguments, the sign is 
defined as + 1 for positive arguments, -1 for negative arguments, and 0 
for argument O. 

For a complex argument: 

. ( . ) x S1gn,X + Iy ~ Y 
x' + y' 

+ iy 

Yx' + y' 

Examples: Evaluating 323 t SIG N returns I. 

Evaluating ( 1, 1 ) S I GN returns 
( . 707 106781 187, . 707 10678 1187 ) . 

Related Commands: ABS, ARG, MANT, XPON 
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SIN Sine Analytic 

Levell -+ Levell 

z -+ sinz 
'symb' -+ 'SIN(symbl' 

x _ unffrtrgAJlw -+ sin (x_unff ....... 1 

Use: Returns the sine of the argument. 

Affected by Flags: Numerical Results (- 3), Angle Mode (-17, -18). 

Remarks: For real arguments, the current angle mode determines the 
number's interpretation as an angle, unless the angular units are specified. 

For complex arguments, 

sin(x + iy)=sinx coshy + icosx sinhy 

If the argument for SIN is a unit object, then the specified angular unit 
overrides the angle mode to determine the result. Integration and 
dilTerentiation, on the other hand, always observe the angle mode. 
Therefore, to correctly integrate or differentiate expressions containing 
SIN with a unit object, the angle mode must be set to Radians (since this 
is a "neutral" mode). 

Related Commands: ASIN, COS, TAN 
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SINH Hyperbolic Sine Analytic 

lwei 1 ---> lwei 1 

z --+ ainh z 
'symb' 'SINH(symb)' 

Use: Rcturns tbe hyperbolic sine of the argumcnt. 

Affected by Flags: Numerical Results (- 3), 

Remarks: For complex arguments, 

sinh (x + iy)=sinhx cosy + i coshx siny 

Related Commands: ASINH, COSH, TANH 
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SINV Store Inverse Command 

lAw .. 1 -+ lAw .. 1 

'natns' -+ 

Use: Replaces the contents of the named variable with its inverse. 

Atlected by Flags: None. 

Remarks: The named object must be a number, a matrix, an algebraic 
object, or a unit object. For information on reciprocaIs, see INV. 

Related Commands: INY, SNEG, SCON} 

340 eommand Dictionary 



r 

SIZE Size Command 

Lewel1 -+ Lewel2 Lewel1 

MstringM -+ n 
{ list} -+ n 

I """tor J -+ in} 

II matrix II -+ {nm} 
'symb' -+ n 
grob -+ #nwidth #mt.ighl 

Pier -+ #nwidth #m...,... 
J( unit -+ n 

Use: Returns the number of characters in a string, the number of 
elements in a list, the dimensions of an array, the number of objects in a 
unit object or an algebraic object, or the dimensions of a graphics object. 

Affected by Flags: None. 

Remarks: The size of a unit is computed as foDows: the scalar (+ 1), the 
underscore (+ 1), each unit name (+ 1), operator or exponent (+ 1), and 
each prefix ( + 2). 

Any other object type besides those listed above returns a value of 1 to 
level 1. 

Related Commands: CHR, NUM, POS, REPL, SU B 
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SL Shift Left Command 

Level 1 Level 1 

#n, 

Use: Shifts a binary integer one bit to the left. 

Allected by Flags: Binary Integer Wordsize ( - 5 through -10), 
Binary Integer Base ( - 11, -12). 

Remarks: The most significant bit is shifted out to the left and lost, 
while the least significant bit is regenerated as a zero. SL is equivalent to 
binary multiplication by 2, truncated to the current wordsize. 

Related Commands: ASR, SLB, SR, SRB 
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SLB Shift Left Byte Command 

Level 1 --- Levell 

Use: Shifts a binary integer one byte to the left. 

Allected by Flags: Binary Integer Wordsize (-5 through -10), 
Binary Integer Basc (-11, -12). 

Remarks: The most significant byte is shifted out to the left and lost, 
while the least significant byte is regenerated as zero. SLB is equivalent to 
binary multiplication by 28 (SL eight times), truncated to the current 
wordsize. 

Related Commands: ASR, SL, SR, SRB 
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SNEG Store Negate Command 

leY .. 1 -+ leY" 1 

'natTIe' --+ 

Use: Replaces the contents of the named variable with its negative. 

Affected by Flags: None. 

Remarks: The named object must be a number, an array, an algebraic 
object, a unit object, or a graphics object. For information on negation, 
see NEG. 

Related Commands: NEG, SINV, SCONJ 
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SO Square Analytic 

Levell --+ Levell 

z --+ i' 
J( unit --+ x2 unit2 

II matti. II --+ [( matrix. x matrix )) 
'symb' --+ 'SQ(symb)' 

Use: Returns the square of the argument. 

Affected by Flags: Numerical Results (-3). 

Remarks: The square of a complex argument (x,y) is the complex 
number (x> - I, 2ry) . 

Matrix arguments must be square (real or complex). 

Related Commands: ..;, A 
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SR Shift RighI Command 

Level 1 - Lev .. 1 

#n2 

Use: Shifts a binary integer one bit to the right. 

Affected by Flags: Binary Integer Wordsize (- 5 through -10), 
Binary Integer Base (-11, -12). 

Remarks: The least significant bit is shifted out to the right and lost, 
while the most significant bit is regenerated as a zero. SR is equivalent to 
binary division by 2. 

Related Commands: ASR, SL, SLB, SRB 
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SRB Shift Right Byte Command 

Level 1 -+ Level 1 

Use: Shifts a binary integer one byte to the right. 

AlleClad by Flags: Binary Integer Wordsize ( - 5 through - lO), 
Binary Integer Base ( - 11, - 12). 

Remarks: The least significant byte is shifted out to the right and lost, 
while the most significant byte is regenerated as zero. SRB is equivalent 
to binary division by 7!' (SR eight times). 

Related Commands: ASR, SL, SLB, SR 
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SRECV Serial Receive Command 

Level' LeveiZ Level' 

n 'string' 0/1 

Use: Reads up to n characters from the serial input buffer and returDs 
them as a string to level 2. Levell contains an iDdicator of the success of 
SRECV. 

Affected by Flags: I/O Device ( - 33). 

Remarks: SRECV does not use Kermit protocol. 

If n characters are Dot received within the time specified by STIME 
(default is 10 secoDds), then SRECV "times out", returning a 13 to level! 
and as many characters as were received to level 2. 

If the level-2 output from BUFLEN is used as the input for SRECV, then 
SRECV will not have to wait for more characters to be received - it 
simply returns aU the characters already in the input buffer. 

The value returned to level 1 is 1 if no error was detected when reading 
the input buffer; it is 13 if an error was detected. The only errors that 
SRECV can detect are: framing errors and UART overruns (both causing 
"Rec:eive EtTo.- .. in ERRM), input-buffer overflows (causing 
"Rece i V I? Buf f er Overf low II in ERRM), and parity errors 
(causing "Pa.-i ty E.-.-o.- .. in ERRM). 

Parity errors do no stop data flow into the input buffer. However, if a 
parity error occurs, SRECV reads only the good data and the first "bad" 
character; tbat is, it stops reading data after encountering a character with 
an error. 

Framing, overrun, and overflow errors cause all subsequeDtly received 
characters to be ignored until the error is cleared. SRECV does Dot detect 
and clear any of these three errors until it tries to rcad the byte where the 
error occurred. Since these three errors cause the byte where the error 
occurred and all subsequeDt bytes to be ignored, the input buffer will be 
empty after aU previously received good bytes have been read. Therefore, 
the point at which SRECV actually detects and clears these errors is when 
it tries to read a byte from aD empty input buffer. 
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Note that BUFLEN also clears the above-mentioned framing, overrun, 
and overflow errors. Therefore, an input-buffer overflow cannot be 
detected by an SRECV after a BUFLEN unless more characters were 
received after BUFLEN was executed (causing the input buffer to 
overflow again). Framing and UART overrun errors cleared by BUFLEN 
cannot be detected at all by SRECV. If you need to lrnow where the data 
error occurred, then save the number of characters returned by BUFLEN 
(which tells you the number of "good" characters received), because as 
soon as the crror is cleared, new characters can entcr the input buffer. 

Example: If ten good bytes were received followed by a framing error, 
then an SRECV command told to read ten bytes would not indicate an 
error. Only when SRECV tries to read the byte that caused the framing 
error does it return a 13. Similarly, if the input buffer overflowed, SRECV 
would not indicate an error until it tried to read the first byte that was lost 
due to the overflow. 

Related Commands: BUFLEN, SBRK, STIME, XMlT 
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START START Definite Loop Structure Command 

Lev .. 2 Lev .. 1 ..... Lev .. 1 

START ..... X,lniItt ..... 
NEXT ..... 
START x ..... "',- --+ 

STEP x",,"",,", ..... 
, symblfgen..-.l 

, ..... 

Use: Begins START .. . NEXT and START . .. STEP definite loop 
structures. 

Affected by Flags: None. 

Remarks: Definite loop strnctures execute a command or sequence of 
commands a specified number of times . 

• START ... NEXT executes a portion of a program a specified number 
of times. The syntax is: 

X" ... Xflnlsh START loo(rclause NE XT 

START takes two numbers (x ..... and XfI...,,) from the stack and stores 
them as the starting and ending values for a loop counter. Then, the 
loop clause is executed. NEXT increments the counter by 1 and tests 
to see if its value is less than or equal to Xflnlsh. If so, the loop clause is 
executed again. Notice that the loop clause is always executed at least 
once . 

• START . .. STEP works just like START .. . NEXT, except that it lets 
you specify an increment value other than 1. The syntax is: 

x" ... XflniS/l START loo(rclause xlnC ......... STEP 

START takes two numbers (x,,,", and XflnIs,,) from the stack and stores 
them as the starting and ending values of the loop counter. Then, the 
loop clause is executed. STEP takes xinCf",""" from the stack and 
increments the counter by that value. If the argument of STEP is an 
algebraic or a name, it is automatically evaluated to a number. 
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The increment value can be positive or negative. Ir it is positive, the loop 
is executed again when the counter is less thao or equal to XII""". If the 
increment value is negative, the loop is executed when the counter is 
greater thao or equal to XII""" . 

Related Commands: FOR, NEXT, STEP 
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STD Standard Command 

leY" 1 --+ leY .. I 

Use: Sets the number display fonnat to Standard mode. 

Atlected by Flags: None. 

Remarks: Executing STD has the same effect as clearing flags - 49 and 
-SO. 

Standard format (ANSI Minimal BASIC Standard X3J2) produces the 
following results when displaying or printing a number: 

• Numbers that can be represcnted exactly as integers with 12 or fewer 
digits are displayed without a fraction mark or exponent. Zero is 
displayed as 13. 

• Numbers that can be represented exactly with 12 or fewer digits, but 
not as integers, arc displayed with a fraction mark but no exponent. 
Leading zeros to the left of the fraction mark and trailing zeros in the 
fractional part are omitted. 

• All other numbers are displayed in scientific notation (see SCI) with 
both a fraction mark (with one number to the left) and an exponent 
(of one to three digits). There are no leading or trailing zeros. 

In algebraic objects, integer numbers < 10' arc always displayed in 
Standard mode. 

352 eo ....... d Dictionary 



... STD 

Example: The following table provides examples of numbers displayed 
in Standard mode: 

Number Displayed As Representable 
WHh 12 Digits? 

lO" 1 00000000000 Yes (integer) 

1012 1.E12 No 
10-11 .000000000001 Yes 

1.2 x lO - 1l 1.23E-ll No 
12.345 12.345 Yes 

Related Commands: FIX, SCI, ENG 
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STEP Step Command 

S86 the FOR and START keyword entries for syntax Infotmallon. 

Use: Defines increment value and ends definite loop structure. See the 
FOR and START keyword entries for more information. 

Related Commands FOR, NEXT, START 
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STEQ Store in EO Command 

leY., 1 --+ leY., 1 

obj -+ 

Use: Stores an object from the stack in the reserved variable EQ in the 
current directory. 

Affected by Flags: None. 

Related Commands: RCEQ 
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STIME Serial Time-Out Command 

Lwei 1 -+ Lew .. 1 x_ 
o 

Use: Specifies the period that SRECV (serial rcreption) and XMIT 
(serial transmission) wait before timing out. 

Affected by Flags: None. 

Remarks: The value for X is interpreted as a positive value from 0 to 
25.4 seconds. If no value is given, the default is 10 seconds. If x is 0, there 
is no time-out; that is, the device waits indefinitely. which calt drain the 
balleries. 

STIME is not used for Kermit time-out. 

Related Commands: BUFLEN, SBRK, SRECV, XMIT 
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STO Store Command 

Lev .. 2 L .... l --. Levell 

obi 'name' ~ 

grob PICT ~ 

obi :nport :namebackup ~ 

obj I name (index) • ~ 

backup n"", ~ 

library n"", ~ 

library :nport :nlibnlry ~ 

Use: Stores the levcl-2 object into the level-1 variable or object. 

Affected by Flags: None. 

Remarks: Storing a graphics object into PICT makes it the current 
graphics object. 

To create a backup object, STO the desired obi into the desired backup 
location (identified as : nport: namebockup). STO will not overwrite an 
existing backup object. 

To store backup objects and library objects, you must specify a port 
number. A port number must be 0, 1, or 2. Ports 1 and 2 must be 
configured as independent RAM, since backup and library objects can be 
stored in independent RAM only. (See FREE.) 

To use a library object, it must be in a port and it must be attached. A 
library object from an application card (ROM) is automatically in a port 
(1 or 2), but a library object copied into RAM (such as tbrough the PC 
Link) must be stored into a port using STO. 

After storing a library object in a port, it must then be attached to its 
directory before it can be used. To make a stored library "attachable", you 
must turn the calculator off and then on. (Sec ATTACH in this 
dictionary.) This action (STOing a library object, then turning the 
calculator off and on) also causes the calculator to perform a system halt, 
wbich clears the stack, clears tbe lAST stack, clears local variables, and 
returns the MATH menu to tbe display. 
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You can also use STO to replace just a single element of an array or list 
stored in a variable. Specify the variable in level I as ' name (index ) " 
which is a user function with index as the argument. The index can be n 
or n,m, where n specifics the row position in a vector or list, and n,m 
specifics the row-and-column position in a matrix. 

Example: 'A ( 3)' identifies the third element in a list or vector A . You 
can store a value of 5 in A by executing 

5 'A( 3) ' STO 

Similarly, 'A (3, 5)' would identify the element in the third row and fifth 
column of matrix A. 

Related Commands: DEFINE, ReL,--< 
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STOALARM StoreAJarm Command 

L ..... 2 Lev .. 1 --+ L ..... l 

tims --+ n""", 
{dalo time } --+ n ...... 

{ dato time Obj",,1on } --+ n ...... 
{ date time objed.lon xrepeet } --+ n ...... 

Use: Stores the alarm from level 1 in the system alarm list and returns 
its alarm index to level 1. 

Affected by Flags: Date Format ( - 42), Repeat Alarms Not 
Rescheduled (- 43), Acknowledged Alarms Saved ( - 44). 

Remarks: If the argument for STOALARM is a real number time, the 
alarm date will be the current system date by default. 

If objB£too is a string, the alarm is an appointmcnt alarm, and the string is 
the alarm message. If objactoo is any other object type, the alarm is a 
control alarm, and the object is executed when the alarm comes due. 

x,_ is the repeat interval for the alarm in clock ticks, where 8192 clock 
ticks equals 1 second. 

n lndax is a real integer identifying the alarm based on its chronological 
position in the system alarm list. 

Example: With flag -42 clear, 

( 11.06 15.2530 RUN 49152 0 ) STOALARM 

sets a repeating control alarm for November 6 of the currently specified 
year, at 3:25:30 PM. The alarm action is to execute variable RUN. The 
repeat interval is 491520 clock licks (1 minute). 

Related Commands: DELALARM, F1NDALARM, RCLALARM 
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STOF Store Flags Command 

LeY" I 

#n~f1tn 

{ IntyS1em Inw« } 

Use: Sels Ibe slales of Ihe syslem flags, or Ibe slales of the syslem and 
user flags. 

Aftected by Flags: Binary Integer Wordsize ( - 5 through -10). 

The currenl wordsize muSl be 64 bits (lhe default wordsize) to store all 
flags. For example, execuling STOF wilh a 32-bil binary integer stores 
only flags -1 through - 32 and clears the other system flags. 

Remarks: With argument lInSYS1em' STOF sets the states of the system 
flags ( -1 through - 64) only. With argument ( lIn,y,'em lin..... ), 
STOF sets the states of both the system and user flags. 

A bit wilh value 1 sels Ihc corresponding flag; a bit wilh value 0 clears Ibe 
corresponding flag. The righlmost (least significant) bil of lInSyslem and 
lInuser correspond 10 Ihe slales of syslem flag -1 and user flag + 1, 
respectively. If lIn'yslem or lin ..... con lain fewer Ihan 64 bilS, Ihe 
unspecified mosl significanl bils are laken 10 bave value O. 

Used wilh RCLF, STOF lets a program Ihat alters the slale of a flag or 
flags during program execution preserve the pre-prograM-execution flag 
slatus. See "PRESERVE (Save and Restore Previous Stalus)" in chapter 
31 of the HP 48 Owner's Manual for a program example using STOF. 

Relaled Commands: RCLF 
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STOKEYS Store Key Assignments 

Lw .. 1 

{obl1 Xkey '" ObfnXkeyn} 

{ S obi, ,wkey . • · obln Xk"l n } 

'5' 

Command 

Lw .. 1 

Use: Defines multiple keys on the user keyboard by assigning the given 
objects to the specified keys (specified as rc.p). 

Affected by Flags: User-Mode Lock ( - 61) and User Mode (-62) 
affect the status of the user keyboard. 

Remarks: The list parameter xkey is a real number rc.p specifying the 
key by its row number, its column number, and its p lane (shift). For a 
definition of plane, see ASN. 

The optional initial list parameter or argument S restores all keys 
without user assignments to their standard key assignments on the user 
keyboard. This is meaningful only when all standard key assignments had 
been suppressed (for the user keyboard) by the com mand 'S' DELKEYS 
(see DELKEYS). 

If the argument obi is the name ' SKEY', then the specified key is 
restored to its standard key assignment on the user keyboard. 

Related Commands: ASN, DELKEYS, RCLKEYS 
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STO+ Store Plus Command 

Level 2 Levell Levell 

obi 'name' -
'name' obi 

Use: Adds a number or other object to the contents of the named 
variable. 

Affected by Flags: None. 

Remarks: The object on the stack and the object in the variable must 
be suitable for addition to each other. You can add any combination of 
objects suitable for stack addition (see +). 

Using STO+ to add two arrays (where obi is an array and name is the 
global name of an array) requires less memory than using the stack to add 
them. 

Related Commands: STO-, STO., STO/, + 
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STO- Store Minus Command 

LAvel2 LAvell LAvell 

obj 'natne' ~ 

'naln6' obi 

Use: Calculates the difference between a number (or other object) and 
the contents of the named variable, returning the new value to the named 
variable. 

Atrected by Flags: None. 

Remarks: The new object of the named variable is the difference 
between the level-2 object and the level-l object. 

The object on the stack and the object in the variable must be suitable for 
subtraction with each other. You can subtract any combination of objects 
suitable for stack subtraction (see -). 

Using STO - to subtract two arrays (where obi is an array and name is 
the global name of an array) requires less memory than using the stack to 
subtract them. 

Related Commands: STO+, STO., STOI, -
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Store Times Command 

'--el2 Levell --+ '--ell 

obj 'name' --+ 

'nafT/ll9' obj 

Use: Multiplies the contents of the named variable by a number or other 
object. 

Affected by Flags: None. 

Remarks: The object on the stack and the object in the variable must 
be suitable for multiplication with each other. Wben multiplying two 
arrays, the result depends on tbe order of tbe arguments. The new object 
of the named variable is the level-2 array times the level-l array. The 
arrays must be conformable for multiplication. 

Using STO. to multiply two arrays or to multiply a number and an array 
(where obj is an array or a number and name is the global name of an 
array) requires less memory tban using the stack to multiply them. 

Related Commands: STO+, STO-, STOj, • 
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STO/ Store Divide Command 

Lev" 2 L ..... 1 Lev .. 1 

obj 'name' 
'nan1tt' obj -

Use: Calculates the quotient of a number (or other object) and the 
contents of the named variable, returning the new value to the named 
variable. 

Affected by Flags: None. 

Remarks: The new object of the named variable is the quotient of the 
level-2 object divided by the level-l object. 

The object on the stack and the object in the variable must be suitable for 
division with each other. In particular, if both objects are arrays, the 
divisor (level I) must be a square matrix, and the dividend (level 2) must 
have the same number of columns as the divisor. 

Using STO/ to divide one array by another array or to divide an array by 
a number (where obi is an array or a number and name is the global 
name of an array) requires less memory than using the stack to divide 
them. 

Related Commands: STO+, STO-, STO., / 
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STOE Store Sigma Command 

L...-el1 - Lftel1 

obI -

Use: Stores obj in the reserved variable EDAT. 

Affected by Flags: None. 

Remarks: ST01: accepts any object and stores it in EDAT, but, unless 
the object is a matrix or the name of a variable containing a matrix, an 
I nva lid :l: Dat a error will occur upon subsequent execution of a 
statistics command. 

Related CommandS: CLE, RCLE, 1:+,1:-
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STR-+ Evaluate String Comm8nd 

Level 1 -+ Level 1 

"obi" evaJuated--object 

Use: Evaluates the text of a string as if the text were entered from the 
command line. 

Atrected by FI8g.: None. 

Rem8rk.: The command OBJ- includes this functionality. STR-+ is 
included for compatibility with the HP 285. STR-+ is not in a menu. 

Rel8ted Comm8nds: ARRY-, DTAG, Eo--., L1ST-, OBJ-, 
-STR 
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--+STR Object to String Command 

lwei 1 -+ lwei 1 

obi - "obi" 

Use: Converts any object to string form. 

Affected by Flags: Binary Integer Wordsize ( - 5 tbrougb -10), 
Binary Integer Base (-11, - U: HEX, DEC, ocr, BIN modes), Number 
Display Format (-49, -50: STD, FIX, SCI, ENG modes) . 

The full-precision internal form of the number is not necessarily 
represented in the result string. You can insure that-STR preserves the 
full precision of a number by selecting Standard number-display format or 
a wordsize of 64 bits, or both, prior to executing -STR. 

Remarks: The result string includes the entire object, even if the 
displayed form of the object is too large to fit in the display. 

If the object is normally displayed in two or more lines, the result string 
will contain newline characters (character 10) at the end of each line. The 
newlines are displayed as the character • . 

If the object is al ready a string, -STR returns the string. 

Example: You can use -STR to create special displays to label 
program output or provide prompts for input. The sequence 

"Res ult = " SW AP .STR + 1 DISP 1 FREEZE 

displays Resu I t = object in line 1 of the display, where object is a string 
form of an object taken from level I. 

There are more examples under "Labeling Program Output" in chapter 
29 of the HP 48 Owner's Manual. 

Related Commands: -ARR Y, -LIST, STR-, -TAG, -UNlT 
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SlWS Store Wordsize Command 

Level 1 -+ Lftel 1 

n 
#n 

-+ 

-+ 

Use: Sets the current binary integer wordsize to n bits, where n is a 
value from 1 through 64. The default wordsize is 64. 

Affected by F"ga: Binary Integer Wordsize ( - 5 through -10), 
Binary Integer Base (-11, -12). 

Remarks: Values of n beyond the limits (1 and 64) are interpreted as 1 
or 64. 

If the wordsize is smaller than an integer entered in the command line, 
then the most significant bilS are not displayed upon entry. The truncated 
bits are still present internally (unless they exceed 64), but they arc not 
used Cor calculations and they are lost when a command uses this binary 
integer as an argument. 

Results that exceed the given wordsize are also truncated to the wordsize. 

Related Commands: BIN, DEC, HEX, OCT, RCWS 
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SUB Subset Command 

L .... 3 L .... 2 Lew .. 1 -+ Lew .. 1 

·string..,...· n 11e.1 podlon nend podlon -+ ·string r.uII" 

(!ist,_ } n .IM podlon nend~1on -+ { listr..ui } 

grobta-gal (#n, 1m,} (In2 1m2 } -+ grob""",, 

grob ...... (X, • y,) (x2'Y,) -+ grob""",, 

Plcr (#n, 1m,} {#n2 #m2 } -+ grob ..... 

Plcr (X, • y,) (x2.Y,) -+ grob ..... 

Use: Returns the portion of a string or list defined by the positions 
specified in levels 1 and 2, or, returns the rectangular portion of a 
graphics object or PIeT defined by two corner pixel coordinates. 

Aftected by Flags: None. 

Remarks: If nerd poslton is less than n"art poslton ,SUB returns an empty 
string or list. n values less than 1 are treated as 1; n values exceeding the 
length of the string or list are treated as the corresponding length. 

For graphics objects, a user-unit coordinate less than the minimum llscr­
unit coordinate of the graphics object is treated as that minimum 
coordinate. A pixel or user·unit coordinate greater than the maximum 
pixel or user-unit coordinate of the graphics object is treated as that 
maximum pixel or user-unit coordinate. 

Examples: ( ABC DE) 2 4 SUB returns ( BCD ). 

"ABCDE" 0 10 SUB returns "RBCDE". 

PIcr ( # 10d # 20d ) ( # 20d # 40d ) SUB returns 
GRRPHIC 11 x 21. 

Related Commands: CHR, GOR, GXOR, NUM, POS, REPL, SIZE 
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SWAP Swap Objects Command 

Level 2 Level 1 Level 2 Level 1 

obi, - obi, 

Use: Interchanges the first two objects on the stack. 

Affected by Flags: None. 

Related Commands: OUP, oUPN, OUP2, OVER, PICK, ROLL, 
ROLLo, ROT 
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SYSEVAL Evaluate System Object Command 

Levell Levell 

#nlddr... --+ 

Use: Evaluates unnamed operating-system objects by their memory 
addresses. 

Affected by Flags: None. 

Remarks: Using SYSEVAL with random addresses can corrupt 
memory. 

Example: You can display the version leller of your HP 48 by executing 
11 30794h SYSEVAL. For version A, for example, the display would be 
"HPHP48-A" . 

Related Commands: EVAL 

372 Co .... and Dlctlon.ry 



%T Percent of Total Function 

Level 2 Lev., 1 -+ Lev., 1 

x Y -+ l00y;lr 

x 'symb' -+ '%T(><. .yma)' 
'symb' x -+ '%T(syma, x)' 

'symb,' 'symb2' -+ '%T(symO" .ymb,) ' 
x_unit y_unft -+ 100y _ unitjx _unit 
x unit 'symb' -+ "., T (K _unit, symO)' 
'symb' x unit -+ '%T(symO, x_unit)' 

Use: Returns the percent (fraction) of the total, x (level 2), represented 
by y (level 1). 

Affected by Flags: Numerical Results ( - 3). 

Remarks: If both arguments are unit objects, the units must be 
consistent with each other. 

The dimensions of a unit object are dropped from the result, but units are 
part of the calculation. 

lfyou use simple temperature units, such asx_ DC, the calculator assumes 
the values represent temperatures and not differences in temperature. 
(For compound temperature units, such as x_ • C/M i n, the calculator 
assumes temperature units represenl temperature dilIerences.) For more 
information on using temperature units with arithmetic functions, refer to 
the keyword enlry for +. 

Example: 1_1'1 500_CM %T returns 500, because 500 cm represents 
500% ofl m. 

1013 113IL," %T returns 15 . 9 1549431392 (in Standard mode), 
because 100 radians represents about 16% of 100. 

1130_K 513_K %T returns 513. However, 1013_·C 513_ · C %T returns 
86 , 6005627764, the equivalent of 373 . 15_K 323 , 15_K %T. 

Related Commands: %, %CH 
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-+TAG Stack to Tag Command 

leY., 2 l ... ., 1 -+ leY., 1 

Ob} "tag" -+ :tag :ob} 

Ob} 'name' -+ :name:obJ 

Db} x -+ :!COb} 

Use: Combines objects in levels 1 and 2 to create tagged (labeled) 
object. 

Affected by Flags: NODe. 

Remarks: The "tag" argument is a string of fewer than 256 
characters. 

Related Commands: -+ARRY, OTAG, --+L1ST, OBJ--+, --+STR, 
-UNIT 



TAN Tangent Analytic 

L .... 1 -+ Lew" 1 

z -+ tanz 
'symb' -+ 'TAN (symb) , 

)(_unit~ -+ tan (x _unit __ ) 

Use: Returns the tangent of the argument. 

Allected by Flags: Numerical Results ( - 3), Angle Mode (-17, -18), 
Infinite Result Exception (-22). 

Remarks: For real arguments, the current angle mode determines the 
number's interpretation as an angle, unless the angular units are specified. 

For a real argument that is an odd-integer multiple of 90 in Degrees 
mode, an Inf ini te Result exception occurs. If flag -22 is set (no 
error), the sign of the result (MAXR) matches that of the argument. 

For complex arguments, 

tan(x + (y) = 
smx cosx + i sinh y cosh y 

sinh2 y + cos2 X 

If the argument for TAN is a unit object, then the specified angular unit 
overrides the angle mode to determine the result. Integration and 
differentiation, on the other hand, always observe the angle mode. 
Therefore, to correctly integrate or differentiate expressions containing 
TAN with a unit object, the angle mode must be sct to Radians (since this 
is a "neutral" mode). 

Related Commands: ATAN, COS, SIN 
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TANH 

Lewel1 

z 
'symb' 

Hyperbolic Tangent 

---
---

Lewel1 

tanhz 

'TANH{syml» , 

Use: Returns the hyperbolic tangent of the argument. 

Aftected by Flags: Numerical Results ( - 3). 

Remarks: For complex arguments, 

tanh(x + i ) = sinh2x + i sinzY 
y cosh 2x + cos zY 

Related Commands: ATANH, COSH, SINH 
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TAYLR Taylor's Polynomial Command 

Lev .. 3 Lev .. 2 Lev .. I Lev .. I 

'symb' 'global' ~ 

Use: Calculates the nth order Taylor's polynomial of ' symb' in the 
variable global. 

Affected by Flags: None. 

Remarks: 
The polynomial is calculated at the point global = 0 (called a MacLaurin 
series). 

TAYLR always returns a symbolic result, regardless of the state of the 
Numeric Results flag ( - 3) . 

Example: Tbecommandsequence '1+SIN (X)~2 ' 'X' :5 TAYLR 
returns I 1 +XA2-8 / 4 ! *XA4 I • 

Related Commands: a, /, E 
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TEXT Show Stack Display Command 

Lewell Lewell 

Use: Displays tbe stack display. 

Allected by Flags: None. 

Remarks: TEXT lets you switcb from the graphics display to the stack 
display. TEXT does not update tbe stack display. 

Example: The command sequence DRAf~ 5 f~A IT TEXT selects the 
graphics display and plots the contents of the reserved variable E Q (or 
reserved variable W A7). It subsequently waits for five seconds, and then 
switches back from the graphics display to the stack display. 

Related Commands: GRAPH, PVIEW 

371 Co. .... d Diction." 



THEN Then Command 

S86 the IF and I FERR keyword entries for syntax information. 

Use: Starts the true-clause in conditional or error-trapping structure. 
See the IF and IFERR keyword entries for more information. 

Related Commands: CASE, ELSE, END, IF, IFERR 
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TICKS Ticks Command 

Level 1 --+ Level 1 

Use: Returns the system time as a binary integer in units of 1/8192 
second. 

Affected by Flags: None. 

Remarks: TICKS enables elapsed time computations. 

Example: If the result from a previous invocation from TICKS is in 
levell, then TI CKS SWAP - B"R B 1 92 / returns a real number 
whose value is the elapsed time in seconds between the two invocations. 

Related Commands: TIME 
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[ 
I 
• 
I TIME Time Command 

Lev .. 1 Lev .. 1 

- time 

Use: Returns the system time to level 1 in the form HH.MMSSs 

Affected by Flags: None. 

Remarks: time is always returned in 24-hour format, regardless of the 
state of the Clock Format flag (-41). 

Related Commands: DATE, TICKS, TSTR 
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___ TIME Set System Time Command 

lwei 1 --+ lwei 1 

time -+ 

Use: Sets the system time to time. 

Atrected by Flags: None. 

Remarks: time has the form HH.MMSSs, where HH is hours, MM is 
minutes, SS is seconds, and s is zero or more digits (as many as allowed 
by the current display mode) representing fractional seconds. time must 
be supplied in 24-hour format, independent of the state of the Clock 
Format flag ( - 41). 

Example: 13.3341 "Tl t1E sets the system time to 1:33:41 PM, 
independent of the state of flag -41. 

Related Commands: CLKADJ, -DATE 

382 Command Dlcdon.". 



TUNE Toggle Line Command 

Level 2 Levell Levell 

--< 

Use: For each pixel along the line in Pier defmed by the specified 
coordinates, TUNE turns off (makes light) every on-pixel, and turns on 
(makes dark) every off-pixel. 

Allected by Flags: None. 

Example: The foUowing program toggles on and off ten limes the pixels 
on the line defined by user-unit coordinates ( 1, 1 ) and (9 , 9). Each 
state is maintained for .25 seconds. 

« 
ERASE o 10 XR NG 0 10 YNRG 
( II 0d II 0d ) PVIEW 
« 

1 10 START 
( 1,1) ( 9,9 ) TUNE 
.25 WAIT 

NEXT ,. 
,. 

Related Commands: ARC, BOX, LINE 
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TMENU Temporary Menu Command 

L",," 1 ---> L... .. 1 

x~ 

{ Iistdel1nlfloo } 

, natn8 dtI' 1,.100 ' 

Use: Displays a built-in menu, a library menu, or a user-defined menu. 

Affected by Flags: None. 

Remarks: TMENU works just like MENU, except for user-defined 
menus (specified by a list or by the name of a variable that contains a list) . 
Such menus are displayed like a custom menu and work like a custom 
menu, but are not stored in reserved variable CST. Thus, a menu defined 
and displayed by TMENU cannot be redisplayed by evaluating CST. See 
"CST" in appendix D, "Reserved Variables," for more information about 
custom menus. 

Sec the MENU entry for a list of the HP 48 built-in menus and the 
corresponding menu numbers (xmeoo). 

For an example using TMENU in a program, see the example emulating a 
built-in program under "Custom Menus in Programs" in chapter '19 of the 
HP 48 Owner's Manual. 

Examples: 7 TMENU displays the first page of the MTH MATR menu. 

48.02 TMENU displays the second page of the UNITS MASS menu. 

768 TMENU displays the first page of commands in library 768. 

{ A 123 "ABC" } TMENU displays the custom menu defined the list 
argument. 

'MY~lENU' TMENU displays the custom menu defined the name 
argument. 

Related Commands: MENU, RCLMENU 
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TOT Total Command 

lwei' lwei' 

Use: Computes the sum of each of the m columns of coordinate values 
in the current statistics matrix (reserved variable WA1) . 

Aftectad by Flags: NODe. 

Remarks: The sums are returned as a vector of m real numbers, or as a 
single real Dumber if m = 1. 

Relatad Commands: BINS, MAJQ;, MINE, MEAN, SDEV, VAR 
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TRANSIO I/ O Translation Command 

Level 1 --+ L ..... 1 

Use: Specifies Lhe characlcr-Lranslalion oplion. 

Affected by Flags: None. 

Remarks: Legal n-values are: 

n-Value Meaning 

a No translation. 

1 Translate character 10 (line feed only) 
to/ from characters 10 and 13 (line feed with 
carriage return, the Kermit protocol) . The 
default value. 

2 Translate characters 128 through 159 (80 
through 9F hexadecimal) . 

3 Translate all characters (128 through 255). 

There is a table of I/ O Character Translations under "Character 
Translalions (TRANSIO)" in chapter 33 of the HP 48 OWI/er's Mallual. 

For more information, refer also 10 the reserved variable JOPAR (J / 0 
parameters) in appendix D of this manual. 

Related Commands: BAUD, CKSM, PARITY 
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TRN Transpose Matrix Command 

Lewel1 Lewel1 

II matrix, II --+ II matrf,,-- II 
'name' ---+ 

Use: Returns the (conjugate) transpose of its argument. 

Atlected by Flags: None. 

Remarks: TRN replaces an n x m matrix A witb an m x n matrix AT, 
where: 

{

Aji for real matrices. 

AT'j ~ CON] (Aji) for complex matrices. 

If the matrix is specified by name, AT replaces A in name. 

Example: (( 2 3 1 ] ( 4 6 9 ]] TRN returns 
(( 2 4 ]( 3 6 ]( 1 9 lJ . 

Related Commands: CON] 



TRNC Truncate Function 

Lew .. 2 L .... 1 --+ Lew .. 1 

" ntnn:tllle --+ z" 

" 'symb,n.Jr'ICIIl.' --+ 'TANC(z" symO""""",)' 
'symb,' nl~. --+ 'TRNC(symO,. n""", 
'symb,' 'syrOOtn.n:ae' --+ 'TANC(symO" symO"""",)' 

I array, I n'f\rlClllle --+ I amtY2 I 
x unit n,runcae --+ y_unit 

x unit t symbtnx1c.lle • --+ 'TANC," _ unit, .ymO~' 

Use: Truncates the level·2 object as specified in level 1. 

Affected by Flags: Numerical Results (-3). 

Remarks: If ntnncale is: 

• 0 through 11, the level·2 argument is truncated to n decimal places. 

• -1 through -11, the level·2 argument is truncated to n significant 
digits. 

• 12, the level 2 argument is truncated to the current display format. 

For complex numbers and arrays, each real number clement is truncated. 
For unit objects, the number part of the object is truncated. 

Examples: Evaluating ( 4.5792,8. 1275 ) 2 TRt~C returns 
( 4.57,8.12). 

Evaluating [ 2.34907 3 .96351 2 . 73453 l -2 TRNC returns 
[ 2 . 3 3. '3 2 . 7 l . 

Related Commands: RND 
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TRUTH Truth Plot Type Command 

L ..... 1 --+ Lew .. 1 

--+ 

Use: Sets the plot type to TRUTH. 

Allected by Flags: None. 

Remarks: When the plot type is TRUTH, the DRAW command plots 
the current equation as a truth-valued function of two real variables. The 
current equation is specified in the reserved variable EQ. The plotting 
parameters arc specified in the reserved variable PPAR, whicb has the 
form: 

{ ( Xmln , Ymln ) ( Xmax , Ymax ) indep res axes ptype depend } 

For plot type TRUTH, the elements of PPAR are used as foUows: 

• ( xmln, Ymln ) is a complex number specifying the lower left corner of 
PICT (the lower left corner of the display range). The default value is 
( -6 . 5,-3 .1). 

• ( x max , Ymax ) is a complex number specifying the upper right corner 
of PICT (the upper right corner of the display range) . The default 
value is (6 . 5,3.2 ) . 

• indep is a name specifying the independent variable on the horizontal 
axis; or a list containing such a name and two numbers specifying the 
minimum and maximum values for the independent variable (the 
horizontal plotting range). The default value isX. 

• res is a real number specifying the interval, in user-unit coordinates, 
between ploued values of the independent variable on the horiwlllal 
axis; or a binary integer specifying that interval in pixels. The default 
value is 0, which specifics an interval of 1 pixel. 

• axes is a complex number specifying the user-unit coordinates of the 
intersection of the horizontal and vertical axes; or a list containing 
such a number and two strings specifying labels for the horizontal and 
vertical axes. The default value is ( 0, 0 ) . 

• ptype is a command name specifying the plot type. Executing the 
command TRUTH places the command name TRUTH in PPAR. 
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· .. TRUTH 

• depend is a name specifying the independent variable on the vertical 
axis; or a list containing such a name and two numbers specifying the 
minimum and maximum values for the independent variable on the 
vertical axis (the vertical plouing range). The default value is Y. 

The contents of EQ must be an expression or program; it can't be an 
equation. It is evaluated for each pixel in the plot region. The minimum 
and maximum values of the independent variables (the plotting ranges) 
can be specified in indep and depend; otherwise, the values in 
<xmln , Ymln ) and <x max , Ymax) (tbe display range) are used. The result of 
each evaluation must be a real number. If the resuh is zero, the state of 
the pixel is unchanged. If the result is non-zero, the pixel is turned on 
(made dark). 

The example under "Truth (Relational) Plots" in chapter 19 oftbe HP 48 
Owner's Mallual uses the TRUTH plot type. 

Related Commands: BAR, CONIC, FUNCTION, HISTOGRAM, 
PARAMETRIC, POLAR, SCATTER 
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TSTR Date and Time String Command 

Lw .. 1 

da .. time --+ 'DOW DATE TIME" 

Use: Returns a siring derived from the level-2 date and the level-1 time. 

Affected by Flags: Date Format (-42), Time Format (-41). 

Remarks: The string has the form "DOW DATE TIME" where DOW is 
a three-letter abbreviation of the day of the week corresponding to the 
argument date and time, DATE is the argument date in the current date 
format, and TIME is the argument time in the current time format. 

Example: With flags -42 and -41 clear, 2.1361990 14.55 TSTR 
returns "TUE 132/136/ 90 132: 55: I30P". 

Related Commands: DATE, TICKS, TIME 
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WARS Typed Variables Command 

t... .. 1 --+ t... .. 1 

n type --+ { global .. . ) 

{ ntype .•. ) --+ { global .. . ) 

Use: Lists all global variables in the current directory than contain 
objects of the specified type(s). 

Affected by Flags: None. 

Remarks: If there are no variables of the specified type(s) in the 
current directory, then TVARS returns an empty list. 

For a table of the object-type numbers, see the entry for TYPE. 

Related Commands: PVARS, TYPE, VARS 
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TYPE Type Command 

Lew" 1 Lew .. 1 

obi 

Use: Returns the type number of tbe given object. 

Affected by Flags: None. 

Remarks: The object types and their type Dumbers are shown in the 
following table: 

Object-Type Numbers 

Object Type Number 

User Objects: 
Real number 0 
Complex number 1 
Character string 2 
Real array 3 
Complex array 4 
List 5 
Global name 6 
Local name 7 
Program 8 
Algebraic object 9 
Binary integer 10 
Graphics object 11 
Tagged object 12 
Un~ object 13 
XUB name 14 
Directory 15 
Library 16 
Backup object 17 
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... TYPE 

Object-Type Numbers (Continued) 

Object Type Number 

Buih-in Commands: 
Built -in function 18 
Built-In command 19 

System Objects: 
System binary 20 
Extended real 21 
Extended complex 22 
Unked array 23 
Character 24 
Code object 25 
Ubrarydata 26 
External object 26-31 

The HP 28S TYPE command returns number 8 for built-in functions and 
built-in commands (HP 48 TYPE numbers 18 and 19). 

Related Commands: TVARS, VTYPE, SAME, = = 
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UBASE Convert to SI Base Units 

Lew .. 1 

x unit 
'symb' 

Lew .. 1 

--< 
--< 

Use: Converts a unit object to SI base units. 

Affected by Flags: Numerical Results ( - 3). 

Function 

Example: 30_k not UBASE returns 15. 4333333333_M/ S. 

Related Commands: CONVERT, UFACT, --<UNIT, UVAL 
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UFACT Factor Unit Command 

Level 2 Level 1 L ..... ' 

Use: Factors the level 1 unit from the unit expression of the level 2 unit 
object. 

Affected by Flags: None. 

Remarks: UFACf is equivalent to the sequence OBJ" ~: ROLLD / 
O'·IER / UBASE *. 
Example: LI, l _t~ UFACT returns Lt-Hr·"o/5. 

Related Commands: CONVERT. UBASE ...... UNIT. UVAL 
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~UNIT Stack to Unit Object Command 

Lftel 2 Lftel 1 --+ Lftel 1 

x x unit 

Use: Creates a unit object from a real number and tbe unit part of a unit 
object. 

Affected by Flaus: None. 

Remarks: -UNIT is the reverse of OBJ- applied to a unit object. It 
allows you to add units to a real number, combining a number and lbe 
unit part of a unit object. The number part of the latter is ignored. 

Related Commands: -ARRY, -LIST, -STR, -TAG 
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UNTIL Until Command 

See th6 DO keyworrlentry (or syntax information. 

Use: Starts test-clause in DO ... UNTIL . .. END indefmite loop structure. 
See the DO keyword entry for more information. 

Related Commands DO, END 
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UPDIR Up Directory Command 

Level 1 --+ Level 1 

Use: Makes the parent of the current directory the new current 
directory. 

Affected by Flags: None. 

Remarks: UPDlR has no effect if the current directory is HOME. 

Related Commands: CRDIR, HOME, PATH, PGDlR 
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UTPC Upper Chi-Square Distribution Command 

Level 2 L."ell --+ l8Yell 

n --+ utpc(n. x) 

Use: Returns the probability utpc(n, x) that a chi-square random 
variable is greater than x, where n is the number of degrees of freedom of 
the distribution. 

Affected by Flags: None. 

Remarks: The defining equations are: 

00 .!!.-l _.!.... 
ft 2 e 2dt , forx ~O 
x 

= 1, for x < 0 

For any value z, f(z/2) = (z/2 - 1)1, where I is the HP 48 factorial 
command. 

The value II must be a positive integer. 

Related Commands: UTPF, UTPN, UTPT 
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UTPF Upper Snedecor's F Distribution Command 

Level 3 Level 2 Level 1 Level 1 

n, n, utpf(n 1 ' n2 • x) 

Use: Returns the probability utpf(n, , n2 ,x) tbat a Snedecor's F random 
variable is greater than x, where n1 and n2 3rc the numerator and 
denominator degrees of freedom of the F distribution. 

Affected by Flags: None. 

Remarks: The defining equations for utpf(lIt ,II, ,x) are: 

[ 1 

(n, + n,) 
00 (nl-2) - ---

[( - ,- 1 + [~~ll 'dl, for x ~ 0 

utpf(II IoIl"X) = 1, forx < 0 

For any value z, r(z/2) = (z/2 - l)J , where J is the HP 48 fact orial 
command. 

The values 1J1 and 1J2 must be positive integers. 

Related Commands: UTPC, UTPN, UTPT 
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UTPN Upper Normal Distribution Command 

L."eI 3 Level 2 Level 1 Levell 

m v x - utpn (m, v, xl 

Use: Returns the probability utpn(m, V, x) that a normal random 
variable is greater than X, where m and v arc the mean and variance, 
respectively, of the normal distribution. 

Affected by Flags: None. 

Remarks: The defining equation is: 

[ l
~ ~ 

utpn(m,v,x) = "'~"" £ e - 2, dl, for all x and m , and for v > 0 

NOlC; For v = 0, UTPN returns B for x ~ 111, and returns 1 for x < m. 

Related Commands: UTPC, UTPF, UTPT 
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UTPT Upper Student's t Distribution Command 

Level 2 Level 1 Levell 

n x utpt(n, xl 

Use: Returns the probability utpt(n, x) that a Student's I random 
variable is greater than x, where n is the number of degrees of freedom of 
the distribution. 

Affected by Flags: None. 

Remarks: The defining equation is: 

-- n ,1 r[ /I + 1] 
[ t i[l + ~]--2-dl' forallx utpt(ll,x) = 

fJ ..;;;; x 11 r '2 1l1f 

For any value z, r(z /2) = (z/2 - I)!, where! is the HP 48 factorial 
command. 

The va lue 11 must be a positive integer. 

Related Commands: UTPC, UTPF, UTPN 
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UVAL 

u.el1 

J( unit 
'symb' 

Unit Value Function 

-+ Lewel1 

~ 'lNAL(symb), 

Use: Returns the Dumber part of a unit object. 

Affected by Flags: Numerical Results (-3). 

Related Commands: CONVERT, UBASE, UFACT, ~UNIT 
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VAR Variance Command 

....... 1 --+ ....... 1 

--+ x.,,, ..... 
--+ [x., ....... , ... x., ....... m I 

Use: Calculates the sample variance of the coordinate values in each of 
the m columns in the current statistics matrix (WA7). 

Alleeted by Flags: None. 

Remarks: The variance (equal to the square of the standard deviation) 
is returned as a vector of m real numbers, or as a single real number if 
m = 1. The variances are computed from the formula 

whereXi is theith coordinate value in a column, xis the mean of the data 
in this column, and n is the number of data points. 

VAR is not included in a menu-it must be typed in. 

Related Commands: TOT, MEAN, MA)Q;, MINI:, BINS 
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VARS Variables Command 

L..w .. , L..w'" 

Use: Returns a list of all variables' names in tbe VAR menu (tbe current 
directory). 

Affected by Flags: None. 

Related Commands: ORDER, PVARS, TVARS 



VTYPE Variable Type Command 

L."ell ---+ ~ell 

'name' ---+ n.,.. 
:nFXJl1 : namebeclcup ---+ ntypo 

:nport : nllbrwy ---+ n.,.. 

Use: Returns the type number of the object contained in the named 
variable. 

Affected by Flags: None. 

Remarks: If the named variable docs not exist, VfYPE returns -1. 

For a table of the objects' type numbers, see the entry for TYPE. 

Related Commands: TYPE 



-tV2 Stack to Vector/ Complex Number Command 

Level 2 L."ell --+ Levell 

K Y --+ [KY I 
K Y --+ [ K 4yl 

K Y --+ (K,y) 

K y --+ (>c,4y) 

Use: Converts two numbers from the stack into a 2-c1ement vector or a 
complex number. 

Affected by Flags: Complex Mode ( - 19), Coordinate Syslem (-15 
and - 16). 

Remarks: When flag -19 is clear, x and yare converted into a 2-
element vector according 10 Ihe setting of flags -15 and - 16. When flag 
-19 is set, X and yare converted into a complex /lumber according to the 
selting of flags - 15 and -16. 

In Rectangular mode (flags - 15 and - 16 clear), x and y arc taken as the 
rectallgll iar componenls of the vector [x y 1 or complex number (X, y ). 
In Polar mode, x and yare taken as the radius and polar angle; that is, 
[x 4y 1 or (X,4y). 

Examples: With flag -19 clear, and flags - 15 and -16 clear, 
2 3 ~V2 returns [ 2 3 J. 

With flag - 19 sel and flags -15 and - 16 sel (Polar/ Spherical mode), 
2 3 -+V2 returns ( 2, LS ) . 

Related Commands: V--+, --+V3 
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- V3 Stack to 3-Element Vector Command 

Level 3 L."el2 Level 1 --+ L ..... l 

x, x. x, --+ [Xl x2 xa ] 

x, '" x, -"> [ x, 4", x,J 
x, '" x. --+ [ x, 4",4x"J 

Use: Converts three numbers from the stack into a 3-element vector. 

Affected by Flags: Coordinate System ( - 15 and - 16). 

Remarks: In Rectangular mode (flags -15 and -16 clear), x" x2 , and 
X3 are taken as the rectangular components of the vector [XI X2X3 ]. In 
Polar/Cylindrical mode, x, ,xo, and Xz are taken as the radius in the xy­
plane, the angle e in thexy- plane, and the distance along the z-axis from 
the xy-plane, respectively. [n Polar/Spherical mode, x, , xo , and x¢ are 
taken as the distance from the origin, the angle e in thexy-plane, and the 
angle from the z-axis, respectively. 

Examples: With flags - 15 and -16 clear (Rectangular mode), 
1 2 3 -tV3 returns [ 1 2 3 J. 

With flag -15 clear and - 16 set (Polar/Cylindrical mode), 
returns [ 1 .£.2 3 J, 

2 3 -tV3 

With flags - 15 and -16 set(Polar/Spherical mode), 1 2 3 .. v::: 
returns [ 1 .£.2 .£.3 J. 

Related Commands: V--+, --+V2 
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v-+ Vector/ Complex Number to Stack Command 

Levell - Level • ... Level 3 LeveiZ Levell 

[xy) .... x 
[",4y,) .... x, 
[.1(,.1(2.1(3J .... x, x, 

[x, 4x,x,) - x, X, 

[x, 4x, 4x.) - x, X, 

(x,x2 . · ·xn ) - .1(, . • • .1(n_2 .1(n _ 1 

(x. y) - x 
(X .. 4y,) - x, 

Use: Separates a vector or complex number into its component 
elements. 

Affected by Flags: Coordinate System (-15 and -16). 

y 
y, 

x, 
x, 

x. 
x, 
y 

y, 

The elements of the argument complex number or vector are converted 
from their values in Rectangular mode (the form in which the complex 
number or vector is stored internally) to the current coordinate system 
mode before being returned to the stack. This means that the element 
values returned to the stack always match the displayed element values of 
the argumeot vector or complex number. 

Remarks: For vectors with four or greater elements, v- executes 
independently of the coordinate system mode - it always returns the 
elements of the vector to the stack as they are stored internally (in 
rectangular form). Thus, v- is equivalent to OBJ- for vectors with four 
or greater elements. 

Examples: With flag -16 clear (Rectangular mode), (2, 3) y .. 
returns 2 to level 2 and 3 to level 1. 

With flag -15 clear and flag -16 set (Polar /Cylindrieal mode), 
[ 2 ,a 4 ) y .. returns 2 to leve) 3, 7 to level 2, and 4 to level 1. 

[ 9 7 5 3 ) y .. returns 9 to level 4, 7 to level 3, 5 to level 2, and 
3 to level 1, independent of the state of flags -15 and -16. 

Related Commands: -+V2, -V3 
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*W Multiply Width Command 

Level 1 --+ Level 1 

Use: Multiplies the horizontal scale by x'act"'. 

Affected by Flags: None. 

Remarks: Executing. W changes the x-axis display range -the Xmn and 
Xmax components of the first two complex numbers in the reserved 
variable PPAR. The plot center (the user-unit coordinate of the center 
pixel) is not changed. 

Related Commands: AUTO, .H, XRNG 
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WAIT Wait Command 

leY .. 1 ~ leY .. 1 

• ~ 

0 ~ .. ., 
-1 ~ ',., 

Use: Interrupts program execution for X seconds. 

With argument 0, WAIT suspends program execution until a keystroke is 
executed, and then returns X,ey, a real number that defines where the key 
is on the keyboard. Program execution is then resumed. 

With argument -1, WAIT works just like with argument 13, except that 
the currently specified menu is also displayed. 

Affected by Flags: None. 

Remarks: X'ey is a three-digit number that identifies a key's location on 
the keyboard. Sec the ASN keyword entry for a description of the form al 
of X'ey. 

~, ~, ~, ~~, and ~~ do not by themselves constitute a valid 
keystroke. 

WAIT with argument 0 or -1 does not affect the display, so that 
messages persist even though the keyboard is ready for input (FREEZE is 
not required). 

Normally, the MENU command would not update the menu keys until a 
program halts or ends. WAIT with argument -1 enables a previous 
execution of MENU to display that menu while the program is suspended 
for a key press. 

Examples: Tbe program 

« "Press [lJ to add-Press any other key to subt rac t" 
1 DISP 0 WAIT IF 82 .1 SAME THEN + ELSE - END » 

displays a prompting message and halts program execution until a key is 
pressed. If the [IJ key (location 82.1) is pressed, two numbers on tbe stack 
are added. If any other key is pressed, two numbers on the stack are 
subtracted. 
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... WAIT 

The program 

« { ADD ( ) ( ) { } { } SUB ) MENU "Press [ADD] 
to add. Press [SUS] to subtrac:t" 1 DI SP -1 WAIT 

IF 11.1 SAME THEN + ELSE - END » 

builds a custom menu with labels ADD ' and ' SUB . and a prompting 
message. Execution of -1 WA IT displays the custom menu (note that iI's 
not active) and suspends execution for keyboard input. If the ADD ­
menu key (location 11.1) is pressed, two numbers on the stack are added. 
If any other key is pressed, two numbers on the stack are subtracted. 

Related Commands: KEY 
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WHILE 

WHILE 
REPEAT 

END 

WHILE Indefinite Loop Structure Command 

L .... 1 

TjF 

Use: Starts WHILE . .. REPEAT . .. END indefinite loop structure. 

Affected by Flags: None. 

Remarks: WHILE . .. REPEAT . .. END repeatedly evaluates a test and 
executes a loop clause if the test is true. Since the test clause occurs 
before the loop-clause, the loop clause is never executed if the test is 
initially false. The syntax is: 

WHI LE test-clause REPEAT loop-clause Et·tD 

The test clause is executed and must return a test result to the stack. 
REPEAT takes the value from the stack. If the value is non-zero, 
execution continues with the loop clause; otherwise, execution resumes 
foUowing END. 

Related Commands: DO, END, REPEAT 
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WSLOG Warmstart Log Command 

L ..... 1 ~"" .. . ~"1 
- ~1og1 · .• , "Iogn" 

Use: Relurns a string recording the dale, time, and cause of each 
warmslart event. 

Allected by Flags: Dale Formal ( - 42). 

Remarks: Each sIring "Iogn" bas the form "code-date time". The 
meaning of each code is summarized in the following table. 

Code Description 

(j The warmstart log was cleared by pressing IONlIspcl 
and then IONI to wake the calculator up. IONlIspcl puts 
the HP 48 in "Coma mode" (very low power with the 
system clock stopped). When IONlls pressed, the log is 
cleared and the system warmstarts. 

1 The interrupt system detected a very low battery 
condition at the battery contacts (not the same as a low 
system voltage). and put the calculator in a "Deep Sleep 
mode" (with the system clock running) . When IONI is 
pressed after the battery voltage Is restored, the system 
warmstarts and puts a 1 in the log. 

2 Hardware failed during IR transmission (timeout) . 

3 Run through address O. 

4 System time corrupt. 

5 A Deep Sleep wakeup <for example, IONI. Alarm) 
detected no change to port status, but some changes in 
data on one or both cards. 
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... WSLOG 

(continued) 

Code Description 

6 Unused. 

7 A 5-nibble word (CMOS test word) in RAM was corrupt. 
(This word is checked on every interrupt, but n Is used 
only as an indicator of potentially corrupt RAM.) 

8 An anomaly was detected involving device 
configuration: 

1. The interrupt system detected that one of the five 
devices was not conf igured. 

2_ During a warmstart, an unexpected device 10 
chain was encountered while attempting to 
configure 3 (Port!, Port2, Xtra) of the 5 devices. 

3_ Same as 2), but detected during Deep Sleep 
wakeup. 

9 Corrupt alarm list. 

A Unused. 

B Card module pulled (or card bounce) . 

C Hardware reset (for example, an electrostatic-discharge 
or user reset) . 

D An expected System (RPL) error handler not found in 
runstream. 

E Corrupt configuration table (bad checksum for table 
data). 

F System RAM card pulled. 

The date and time stamp (date time) part of the Jog may be displayed as 
1313 .• _ 1313013 for one of two reasons: 

• The system time was corrupt at the time that the stamp was recorded . 

• The date and time stamp itself is corrupt (bad checksum). 

416 eo.,und Dictionary 



EX Sum of x-values Command 

L_eI 1 --+ lev" 1 

Use: Sums the values in the independent-variable column of the current 
statistical matrix (reserved variable EDAI). 

Atrected by Flags: None. 

Remarks: The calculation formula is Ex,. 

The independent-variable column is specified by XCOL and is stored as 
the first parameter in the reserved variable EPAR. The default 
independent-variable column number is 1. 

Related Commands: NE, XCOL, EX. Y, EX"2, EY, EY"2 
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Sum of Squares of x-values Command 

L ..... ' Lew .. , 

Use: Sums the squares of the values in the independent-variable column 
of the current statistical matrix (reserved variable WAI). 

Affected by Flags: None. 

Remarks: The calculation formula is Ex/2. 

The independent-variable column is specified by XCOL and is stored as 
the firs t parameter in the reserved variable EPAR. The default 
independent-variable column number is 1. 

Related Commands: NE, EX, XCOL, EX. Y, EY, EY"2 
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XCOL Independent Column Command 

L .... 1 --+ Lw"l 

Usa: Specifies the independent-variable column of tbe current statistics 
matrix (reserved variable EDAI). 

Affected by Flags: None. 

Remarks: Tbe independent-variable column number is stored as tbe 
first parameter in tbe reserved variable EPAR. The default independent­
variable column number is 1. 

XCOL accepts a non-integer real number, storing it in EPAR, but 
subsequent commands that utilize the XCOL specification in EPAR will 
error. 

Related Commands: BARPl.DT, BESTFlT, COLE, CORR, COY, 
EXPFlT, HISTPLOT, UNFIT, LOGFIT, LR, PREDX, PREDY, 
PWRFIT, SCATRPLOT, YCOL 
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XMIT Serial Transmit 

L ... el1 --+ tweiZ 

-- ·substring~" 

Command 

twel1 

1 

o 

Use: Sends serially the given string without using Kermit protocol. 

Affected by Flags: I/O Device ( - 33). 

Remarks: XMIT is useful for communicating with non-Kermit devices 
such as RS-232 printers. 

If the transmission is successful, a 1 is returned to the stack. If the 
transmission is not successful, XMIT returns the unsent portion of the 
string to level 2 and a 0 to levell to indicate the failure. ERRM will 
return the error message. 

After receiving an XOFF command (with transmit pacing in the reserved 
variable IOPAR set), XMIT stops transmitting and waits for an XON 
command. XMIT resumes transmitting if an XON is received before the 
time· out set by STIME elapses, otherwise XMIT terminates with a 0 in 
level! and liT i Meout II in ERRM. 

Related Commands: BUFLEN, SBRK, SRECV, STIME 
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XOR Exclusive OR Function 

Lew .. 2 L ..... 1 -+ Lew .. 1 

#n, #n. -+ #n3 
~String,· ·string2- -+ ·string3-

TjF, TjF. -+ 0/1 

T/F 'symb' -+ 'TjFXORsymb' 
'symb' TjF -+ 'symb XOR TjF' 
'Symb,' 'symb2' -+ 'symb, XOR symb2' 

Use: Returns the logical exclusive OR of two arguments. 

Affected by Flags: Numerical Results ( - 3), Binary Integer Wordsize 
( - 5 through -10). 

Remarks: When the arguments are binary integers or strings, XOR 
does a bit-by-bit (base 2) logical comparison . 

• An argument that is a binary integer is treated as a sequence of bits 
as long as the current wordsize. Each bit in the result is determined 
by comparing the corresponding bits (bit, and bit,) in the two 
arguments as shown in the foUowing table: 

bit, bitz bit, XOR bitz 

0 0 0 
0 1 1 
1 0 1 
1 1 0 

• An argument that is a string is treated as a sequence of bits, using 8 
bits per character (that is, using the binary version of the character 
code). The two string arguments must be the same length. 

When the arguments are real numbers or symbolics, XOR simply does a 
true/ false test. The result is 1 (true) if either, but not both, arguments 
are non-zero; it is 13 (false) if both arguments are non-zero or zero. This 
test is usuaUy done to compare two test results. 
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... XOR 

If either or both of the arguments are algebraic objects, then the result is 
an algebraic of the form 'symb, XOR symb2 '. Execute -t11UM (or set 
flag - 3 before executing XOR) to produce a numeric result from the 
algebraic result. 

Related Commands: AND, NOT, OR 
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XPON 

x 
'symb' 

Exponent 

--+ 

--+ 

--+ 

lAw. 1 

n""", 
'XPONlsymb), 

Use: Returns the exponent of its argument. 

Affected by Flags: Numerical Results (- 3). 

Examples: 1. 2E3 4 XPON returns 3 4. 

, Aifl E3 4 XPDt1 returns ' XPOt-l ( A* 1 E34 ) , . 

Related Commands: MANT, SIGN 

Function 
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XRNG x-Axis Display Range Command 

Lwei 2 lwei 1 lwei 1 

Use: Specifics the x-axis display range. 

Affected by Flags: None. 

Remarks: The x-axis display range is stored in the reserved variable 
PPAR asxm .. andxmax in the complex numbers ( x m .. , Ym" ) and 
(xmax , Ymax )' These complex numbers are the first two elements of PPAR 
and specify the coordinates of the lower left and upper right corners of the 
display ranges. 

The default values ofxm .. andxmax are -6.5 and 6.5 respectively. 

Related Commands: AUTO, PDlM, PMAX, PMIN, YRNG 
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XROOT xth Rootoly Function 

Lev .. 2 L .... 1 - L .... 1 

Y x - vY 
'symb,' 'symb2' - 'XAOOT(sym02' symb,l' 
'symb' x - 'XROOT""symbl' 

Y 'symb' - 'XAOOT(symb,y), 

y_unit x ~ V'Y_unit' /x 
y_ unit '5ymb' ~ 'XROOT(symb,y _ unff) , 

Use: Computes thexth root of a real number. 

Affected by Flags: Numerical Results (- 3). 

Remarks: Note that while the stack syntax is y x XROOT (the root is the 
second argument), the algebraic syntax is XROOT<x, y> (the root is the 
first argument) for consistency with the EquationWriter application. 

XROOT is equivalent to yl /X , but with greater accuracy. 

For negative radicands (y < 0), the root (x) must be an integer. 

Related Commands: A 
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EX. Y Sum of x Times y Command 

L .... l -- Levell 

Use: Sums the products of each of the corresponding values in the 
indcpcndcnt- and dependent-variable columns of the current statistical 
matrix (reserved variable EDAT) . 

Atlected by Flags: None. 

Remarks: The calculation formula is EXi Yi' 

The independent-variable column is specified by XeOL and is stored as 
the fi rst parameter in the reserved variable EPAR. The default 
independent-variable column number is 1. The dependent-variable 
column is specified by yeOL and is stored as the second parameter in 
reserved variable EPAR. The default dependent -variable column number 
is 2. 

Related Commands: M;, EX, XeOL, EX"2, EY, EY"2 
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EY Sum of y-values Command 

Level 1 --+ Level 1 

Use: Sums tbe values in tbe dependent-variable column of the current 
statistical matrix (reserved variable WA7). 

Affected by Flags: None. 

Remarks: The calculation formula is Ey,. 

The dependent-variable column is specified by YCOL and is stored as the 
second parameter in the reserved variable EPAR. The default dependent­
variable column number is 2. 

Related Commands: NE, EX, XCOL, EX. Y, EX"2, YCOL, EY"2 
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Sum of Squares of y-values Command 

Levell Levell 

Use: Sums the squares of the values in the dependent-variable column 
of the current statistical matrix (reserved variable roA1). 

Affected by Flags: None. 

Remarks: The calculation formula is Ey/. 

The dependent-variable column is specified hy YCOL. By the default, the 
dependent-variable column number is 2. 

Related Commands: NE, EX, XCOL, EX. Y, EX"2, YCOL, EY 
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veOL Dependent Column Command 

Lewell Lewell 

~ 

Use: Specifies the dependent-variable column of the Clilrent statistics 
matrix (reserved variable WAT). 

Allected by Flags: None. 

Remarks: The dependent-variable column number is stored as tbe 
second parameter in the reserved variable EPAR. The default dependent­
variable column number is 2. 

YCOL accepts a non-integer real number, storing it in EPAR, but 
subsequent commands that utilize the YCOL specification in EPAR wiU 
error. 

Related Commands: BARPLOT, BESTFIT, COLE, CORR, COY, 
EXPFIT, HISTPLOT, UNFIT, LOG FIT, LR, PREDX, PREDY, 
PWRFIT, SCATRPLOT, XCOL 
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YRNG y-Axis Display Range Command 

Lew .. 2 Lew .. 1 Lew .. 1 

Ymin 

Use: Specifies the y-axis display range. 

Affected by Flags: None. 

Remarks: The y-axis display range is stored in the reserved variable 
PPAR as Ym" and Ymax in the complex numbers (x_ , Ym" ) and 
(xmax , Ymax ). These complex numbers are the first two elements nf PPAR 
and specify the coordinates of the lower left and upper rigbt comers of the 
display ranges. 

The default values of Ym" and Ymax are -3.1 and 3.2 respectively. 

Related Commands: AUTO, PDIM, PMAX, PMIN, XRNG 
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+ Add Analytic 

Lew" 2 Lew .. 1 --+ Lew .. 1 

Z, z2 --+ Z,+Z2 

I amw, J I anaY2 J --+ [amry, +atTclY2 1 
z 'symb' --+ 'z+(symb)' 

'symb' z --+ 'symb+z' 
'symb,' 'symb2' --+ 'symb,+symb2' 

{list,} {list2} --+ {list,list2} 

{list} obj --+ {listobj} 

obi {lis t} --+ {Obi fist} 
"string, • "strlng2· --+ "string ,strlng2" 

obi "string- --+ "obi string" 
"string- obj --+ "string Obr 

#n, n2 --+ #n3 
n, #n2 --+ #n3 

#n, #n2 --+ #n3 
x,_unit, y_unit2 --+ (.<2 + yt unff2 
'symb' x unff --+ 'symb + x_unit' 
x unit 'symb' --+ 'x_unit+symb' 
grob, grob2 --+ grob3 

Use: Returns the sum of the arguments. 

Affected by Flags: Numerical Results ( - 3), Binary Integer Wordsize 
( - 5 through - 10). 

Remarks: The sum of a real number a and a complex number (>; y) is 
the complex number (r+a, y) . 

The sum of two complex numbers (XloYl) and (X2,Y2) is the complex 
number (Xl +X2,Yl +Y2). 

The sum of a real array and a complex array is a complex array, where 
each element X of the real array is treated as a complex clement (x, 0). To 
add two arrays, they must have the same dimensions. 

The sum of a binary integer and a real number is a binary integer that is 
the sum of the two arguments, truncated to the current wordsizc. (The 
real number is converted to a binary integer before the addition.) 
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· .. + 

The sum of two binary integers is truncated to the current binary integer 
wordsizc. 

The sum of two unit objects is a unit object with the same dimensions as 
the level-1 argument. The units of the two arguments must be consistent. 

The sum of two graphics objects is the same as performing a logical OR, 
except that the two graphics objects must have the same dimensions. 

Common usage is ambiguous about some units of temperature. When 'C 
or OF represents a thermometer reading, then the temperature is a unit 
with an additive constant: 0 'C ~ 273.15 K, and 0 'F = 459.67 'R. But 
when °C or OF represents a difference in thermometer readings, then the 
temperature is a unit with no additive constant: 1 'C = 1 K and 
1 ' F = 1 ' R. 

The calculator assumes that the simple temperature units x_ D C and x_ D F 
represent thermometer temperatures when used as arguments to the 
functions +, - , =, %, %CH, and %T. This means that, in order to do the 
calculation, the calculator wiU first convert any Celsius temperature to 
kelvins and any Fahrenheit temperature to Rankines. (For other functions 
or compound temperature units, such as x_ 0 C/ Mi n, the calculator 
assumes temperature units represent temperature differences, so there is 
no additive constant involved, and hence no conversion.) 

To express a temperature difference as an argument, use absolute units (K 
or 'R) or adjust the numerical value by subtracting the additive constant. 
For example, you could express the difference between 30 'C and 10 'C as 
20 K, or you could express it by computing 20_ 'C 0_ 'C -, which 
returns -253.15_ · C. 

When computing a temperature difference, you might want to convert the 
result to absolute units (K or 'R). As shown in the paragrapb above, the 
difference between 30 'C and 10 'C (or between 20 'C and 0 'C) can be 
expressed as eitber 20 K (absolute units) or -253.15 'C (not absolute 
units). 
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--- + 

Eumples: To add an increase of 13 ·C to the temperature 153 ·C, 
execute 13_K 153_·C +, which returns 166_ ·C. (Note that the result 
is converted to the units of the level-I argument. The 13 _K in level 2 
represents 13 degrees of difference.) 

The sum 32_· F 13_· C + returns 273. 15 • C, nolO·Co This is 
because the values are added on an absolute temperature scale (273.15 K 
+ 273.15 K = 546.3 K) and then converted back to the level-I units. If one 
of these values actually represents a temperature difference, then you 
should add it as shown in the first example. 

Related Commands: -,., / , = 
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Subtract Analytic 

Level 2 Levell --+ Levell 

z, Z, --+ Z,-Z2 

[array,] [arraY2 ] --+ [array,-anaY2 J 

z 'symb' --+ 'z - symb' 

'symb ' z --+ 'symb - z' 
'symb,' 'symb2' --+ 'symb , -symb2' 

#n, n2 --+ #n3 
n, #n2 --+ #n3 

# n, #n2 --+ #n3 
x,_unit, y_unit2 --+ (x2-yLunit2 

'symb' 11. unit --+ 'symb - 1/. _unit' 

x unit 'symb' --+ 'x_unit - symb' 

Use: Returns the difference of the arguments. The object in levell is 
subtracted from the object in level 2. 

Affected by Flags: Numerical Results ( - 3). 

Remarks: The dillerence of a real number a and a complex number 
(x, y) is (x-a, y) or (a-x, -y). The difference of two complex numbers 
(X"Yl) and (X2,Y2) is (x,-x"y,-y,). 

The difference of a real array and a complex array is a complex array, 
where each element x of the real array is treated as a complex element 
(x, 0). The two array arguments must have the same dimensions. 

The difference of a binary integer and a real number is a binary integer 
that is the sum of the level-2 number and the two's complement of the 
level-l number. (The real number is converted to a binary integer before 
the addition.) 

The difference of two binary integers is a binary integer that is the sum of 
the level-2 number and the two's complement of the level-l number. 

The difference of two unit objects is a unit object with the same 
dimensions as the level-l argument. The units of the two arguments must 
be consistent. 
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Common usage is ambiguous about some units of temperature. Wben °C 
or OF represents a thermometer reading, then the temperature is a unit 
with an additive constant: O·C = 273.15 K, and O·F = 459.67 ·R. But 
when °C or of represents a difference in thermometer readings, then the 
temperature is a unit with no additive constant: 1 ·C = 1 K and 
1 · F = 1 ·R. 

The calculator assumes that the simple temperature units x_ "C and x_ "F 
represent tbermometer temperatures when used as arguments to the 
functions + , - , =, %, %CH, and % T. This means that, in order to do the 
calculation, the calculator will first convert any Celsius temperature to 
kelvins and any Fahrenheit temperature to Rankines. (For other functions 
or compound temperature units, such as x_ a C/ r'l i n, the calculator 
assumes temperature units represent temperature differences, so there is 
no additive constant involved, and hence no conversion.) 

To express a temperature difference as an argument, use absolute units (K 
or ·R) or adjust the numerical value by subtracting the additive constant. 
For example, you could express the difference between 30 ·C and 10 ·C as 
20 K, or you could express it by computing 20_"C IL"C - , wbich 
returns -253 . 15_ "C. 

When computing a temperature ditTerence, you might want to convert the 
result to absolute units (K or ·R). As shown in the paragraph above, the 
ditTerence between 30 ·C and 10 ·C (or between 20 ·C and 0 .C) can be 
expressed as either 20 K (absolute units) or - 253.15·C (not absolute 
units). 

Example: To subtract a difference of 13·C from the temperature 153 
· C, evaluate -13_K 153_" C +, whicb returns 140_" C. (Note that the 
result is converted to tbe units oftbe level-l argument. The 13_K in level 
2 represents 13 degrees of differe1lce .) 

To subtract the temperature 13 ·C from tbe temperature 153 · C to find 
the difference between them, convert the result to kelvins in order to 
change tbe expression of tbe result from a temperature to a temperature 
difference. That is, evaluate 153_·C 13_"C - and then press ~ K 
(or execute 1_"K CONVERT) to return 140_K. 

Related Commands: +,., /, = 
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* Multiply Analytic 

Lew" 2 L_ .. l --+ Lew .. 1 

z, Z2 --+ z,z, 
II matrlxll [anay I --+ II matrix • amty 1I 

z [anayl --+ (z. anay I 
[anay l z --+ [anay.zl 

z '5ymb' --+ 'z .symb' 
'symb' z --+ 'symb ftZ' 

'symb,' 'symb2' --+ 'symbl · SYmb Z' 

#n, n2 --+ #n3 

n, #n2 --+ #n3 

#n, #n2 --+ #n3 

)( un;' y_unff --+ xy _unit ... • unity 
x y_unit --+ xy_unit 

)( unit y --+ xy_unit 
'symb' K unit --+ 'symb .)( _unit' 
)( unit 'symb' --+ 'x_unit .symb' 

Use: Returns the product of the arguments. 

Affected by Flags: Numerical Results ( - 3), Binary Integer Wordsizc 
( - 5 through -10). 

Remarks: The product of a real number a and a complex number (.t; y) 
is the complex number (xa, ya). 

The product of two complex numbers (x"y,) and (X2.Y2) is the complex 
number (X,x2 - YtY2, XtY2 + x:zY ,). 

The product of a real array and a complex array or number is a complex 
array. Each element x of the real array is treated as a complex element 
(x, 0) . 

Multiplying a matrix (level 2) by an array (level I) returns a matrix 
product. The matrix must have the same number of columns as the array 
in level I has rows (or elements, if it is a vector). 

Although a vector is entered and displayed as a row of numbers, the 
HP 48 treats a vector as an n x I matrix for the purposes of matrix 
multiplication and the computation of matrix norms. 
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* 
Multiplying a binary integer by a real number returns a binary integer that 
is the product of the two arguments. truncated to the current wordsize. 
(The real number is converted to a binary integer before the addition.) 

The product of two binary integers is truncated to the current binary 
integer wordsize. 

When multiplying two unit objects. the scalar parts and the unit parts arc 
multiplied separately. 

Related Commands: +. -./. = 
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/ Divide Analytic 

Level 2 Levell --+ Le .. l l 

" '2 --+ Z,/Z2 

I·nay) II matrix JJ --+ ([ matrix- I * array ]] 

I·nay) , --+ l.nay;Z) 
z 'symb' --+ 'zjsymb' 

'symb' z --+ 'symb,k' 
'symb,' 'symb2' --+ 'symb, / symb2' 

#n, n2 --+ # n3 

n, #n2 --+ # n3 

#n, #n2 --+ #n3 
x_unff, y_unff2 --+ (xiYt unff, ! unit2 

x y_ unit --+ (xiYt 1 ftnff 
x unit y --+ (xiY)_unff 
'symb ' x unit --+ 'symbjx _unit' 
)( unit 'symb' --+ 'x_unit/ symb' 

Use: Returns the quot ient of the arguments (the IcvcJ-2 object divided 
by the level-l object). 

Affected by Flags: Numerical Results (- 3). 

Remarks: A real number a divided by a complex number (>; y) returns 
(ax / (x.2 + .I), -ay/ (x.2 + .I». 

A complex number (>; y) in level 2 divided by a real number u in level 1 
returns the complex number (x/u, y/a). 

A complex number (x, ,y,) in level 2 divided by another complex number 
(X2 ,Y2) in level 1 returns the complex quotient «XIX2 + YIY2) / (xl+yl), 
(y,X2- X'Y2) / (xl+yl» . 

An array, B, divided by a matrix, A, solves the system of equations AX = B 
for X; that is, X = A-I B. This operation uses l6-digit internal precision, 
providing more precision than the calculation ItW ( A) *B. The matrix 
must be square and it must have the same number of columns as the array 
has rows (or elements, if the array is a vector). 
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... / 
A binary integer divided by a real or another binary number returns a 
binary integer that is the integer part of the quotient. (The real number is 
converted to a binary integer before the division.) A divisor of zero 
returns II B. 

When dividing two unit objects, the scalar parts and the unit parts are 
divided separately. 

Related Commands: +, -,., ~ 
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Power Analytic 

L","2 L","1 --+ ley" 1 

w z --+ w' 
z '$ymb' --+ 'Z A(symb)' 

'symb' Z --+ '(symb) Az' 

'5ymb.' 'symb2' --+ 'symb, A(symb,) , 

x unff y --+ tJ unitY 

'symb' )( unit --+ '(symb)A(x _unit), 

x unit 'symb' --+ ' (x_unit)A(symb)' 

Use: Returns the value of the level-2 object raised to the power of the 
levcl-l object. 

AtfeC1ed by Flags: Principal Solution (-1), Numerical Results (-3). 

Remarks: If either argument is complex, the result is complex. 

The branch cuts and inverse relations for IV' are determined by the 
relationship 

w' = exp(z (In w)) 

Related Commands: EXP, [SOL, LN, XROOT 
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< Less Than Function 

Lew"Z Lew .. 1 --+ Lew .. 1 

x y ~ 0/1 
#n, #n, ~ 0/1 

·string,· ·string2- ~ 0/1 
x 'symb' --+ 'x<symb' 

'5ymb' x ~ 'symb <x' 
'5ymb,' 'symb2' ~ 'symbl <SynXt2' 

x_unit1 y_unit2 ~ 0/ 1 
x unit 'symb' --+ ')l_unlt<symb' 
'symb' x unit --+ 'symb <x_unit' 

Use: Tesls whether one object is less than another object. 

Affected by Flags: Numerical Results ( - 3). 

Remarks: The function < returns a true test result (1) if the level 2 
argument is less than the level I argument, or a false test result (0) 
otherwise. 

If one object is a symbolic (an algebraic or a name), and the other is a 
number or symbolic or unit object, < returns a symbolic comparison 
expression that can be evaluated to return a test result. 

For real numbers and binary integers, " less than" means numerically 
smaller (1 is less than 2). For real numbers, "less than" also means more 
negative ( - 2 is less than - 1). 

For strings, "less than" means alphabetically previous ("ABC" is less than 
"DEP'; "AAA" is less than "AAB"; "AU is less than "AA"). In general, 
characters are ordered according to their character codes. Note that this 
means tbat "B" is less than "a", since "B" is character code 66, and "a" is 
character code 97. 

For unit objects, the two objects must be dimensionally consistent and are 
converted to common units for comparison. 

Related Commands: :0;, >, ~ = =, '" 

CO .... and DIctionary 441 



< Less Than or Equal Function 

L_"2 ~"1 -+ ~"1 

x y -+ 0/1 
#n, #n2 -+ 0/1 

·string ,. ·string2" -+ 0/ 1 
x 'symb' -+ 'x::5 5ymb' 

'symb' x -+ '5ymb Sx' 
'symb,' 'symb2' -+ 'SyrOO,$.symb2' 
x_unit, y_unH2 -+ 0/ 1 

x unit '8ymb' -+ 'x_unit$.symb' 

'symb' x unit -+ 'symb $. x_unit' 

Use: Tests whether one object is less than or equal to another object. 

Affected by Flags: Numerical Results (-3). 

Remarks: The function :0; returns a true test result (1) if the level 2 
argument is less than or equal to tbe level 1 argument, or a false test 
result (13) otberwise. 

If one object is a symbolic (an algebraic or a name), and the other is a 
number or symbolic or unit object, :0; returns a symbolic comparison 
expression that can be evaluated to return a test result. 

For real numbers and binary integers, "less than or equal" means the 
same or numericaUy smaller (1 is less than 2). For real numbers, "less 
than or equal" also means the same or more negative ( - 2 is less than 
-1). 

For strings, "less than or equal" means alphabetically previous or the 
same ("ABC" is less than or equal to "DEP'; "AAA" is less than or equal 
to "AAB"j "AU is less than or equal to "AA"). In general, characters are 
ordered according to their character codes. Note that this means that " B" 
is less than "a", since "B" is character code 66, and "a" is character code 
97. 

For unit objects, the two objects must be dimensionally consistent and are 
converted to common units for comparison. 

Related Commands: <, >,::::, ==, 'I 
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> Greater Than Function 

L .... 12 Level 1 -. Level 1 

• Y -. a/I 
#n, #n2 -+ a/I 

·string ,. ·string2- -. a/I 

• 'symb' -. '.r>symb' 

'symb' • -. 'symb >x' 

'symb,' 'symb2' -. 'symb, >symb2' 

x_unit, y_unit2 -. a/I 
x unit 'symb' -+ 'x_unh>symb' 
'symb' x unit -+ I symb > x_unit' 

Use: Tests whether one object is greater than another object. 

Affected by Flags: Numerical Results (-3). 

Remarks: The function> returns a true test result (1) if the level 2 
argument is greater than the level 1 argument, or a false test result (0) 
otherwise. 

If one object is a symbolic (an algebraic or a name), and the other is a 
number or symbolic or unit object, > returns a symbolic comparison 
expression that can be evaluated to return a test result. 

For real numbcr:s and binary integers, "greater than" means numerically 
greater (2 is greater than 1). For real numbers, "greater than" also means 
less negative ( -1 is greater than - 2). 

For strings, "greater than" means alphabetically subsequent ("DEF' is 
greater than "ABC"; "AAB" is greater than uAAA"; "AA" is greater than 
"A"). In general, characters are ordered according to their character 
codes. Note that this means that "aU is greater than uB", since UB" is 
character code 66, and "a" is character code en. 

For unit objects, the two objects must be dimensionally consistent and arc 
converted to common units for comparison. 

Related Commands: < , ~,~ ==, F 



> Greater Than or Equal Function 

L .... 12 Lew .. I --+ Lew" I 

• Y --+ 0/ 1 

#n, #n2 --+ 0/ 1 
~string1 M 'string2' --+ 0/ 1 

• 'symb' --+ 'x2:symb' 

'symb' • --+ 'Symb 2: x' 

'SymOl' 'symb2' --+ 'symb l 2: symb2' 

x_unh, y_unff2 --+ 0/ 1 

x unit '5ymb' --+ 'x_unit ~ symb' 

'symb' )( unit --+ 'symb 2: x_unit' 

Use: Tests whether one object is greater than or equal to another object. 

Affected by Flags: Numerical Results ( - 3). 

Remarks: The function ~ returns a true tesl result (1) if the level 2 
argument is greater than or equal to the levell argument, or a false lest 
result (0) otherwise. 

If one object is a symbolic (an algebraic or a name), and the other is a 
number or symbolic or unit object, ~ rei urns a symbolic comparison 
expression lhal can be evaluated to return a lest result. 

For real numbers and binary integers, "greater than or equal to" mea ns 
numerically greater or the same (2 is greater than or equal to 1). For real 
numbers, "greater than or equal to" also means less negative or the same 
( - 1 is greater than or equal to - 2). 

For slrings, "grealer than or equal to" means alphabelically subsequenl or 
the same ("DEF" is grealer than or equal 10 "ABC"; "AAB" is grealer 
than or equal to "AAA"; "AA" is greater than or equal to "A"). In 
general, characters are ordered according 10 lheir character codes. Note 
that this means that "an is greater than or equal 10 uB", since "8 " is 
character code 66, and "a" is character code 97. 

For unil objects, the Iwo objects must be dimensionally consislent and are 
converted to common units for comparison. 

Related Commands: < , $, >, = =, F 
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= Equals Analytic 

L ..... 2 Lev .. 1 -+ Lev .. 1 

z, z. --+ 'Z, "" Z2' 

Z '5ymb' --+ 'zz $ymb' 
'symb' z --+ 'syrnb=z' 
'symb,' 'symb2' --+ • symb, - symb2' 

y x unit --+ 'z =y_unit' 

y_unit x --+ 'y_unit z z' 

y_unit !It unit --+ 'y _unit -x_ unit' 
'symb' x unit -+ 'symb= x_unlt' 
)( unit 'symb' --+ ')(_unit=symb' 

Use: Returns an equation formed of the two arguments. 

Affected by Flags: Numerical Results ( - 3). 

Remarks: The equals sign equates two expressions such that the 
difference between the two expressions is zero. 

In Symbolic Results mode, the result is an algebraic equation. In 
Numerical Results mode, the result is the difference of the two arguments 
because = acts equivalent to -. This allows expressions and equations to 
be used interchangeably as arguments for symbolic and numerical 
rootfinders. 

The num erical evaluation of an equation using the HP Solve application 
implicitly involves the subtraction of terms. See the keyword entry for " - " 
for information about the effects of subtraction. 

Common usage is ambiguous about some units of temperature. When °C 
or OF represents a thermometer reading, then the temperature is a unit 
with an addi tive constant: 0 'C = 273.15 K, and 0 'F = 459.67 ' R. But 
when °C or OF represents a difference in thermometer readings, then the 
temperature is a unit with no additive constant: 1 'C = 1 K and 
1 ' F = 1 ' R. 
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.. . -
The calculator assumes that the simple temperature units x_ "C and x_ "F 
represent thermometer temperatures wben used as arguments to the 
functions +, -, =, %, %CH, and %T. This means tbat, in order to do the 
calculation, the calculator will first convert any Celsius temperature to 
kelvins and any Fahrenheit temperature to Rankines. (For otber functions 
or compound temperature units, such as X_ III C/ Mi n, the calculator 
assumes temperature units represent temperature differences, so there is 
no additive constant involved, and bence no conversion.) 

To express a temperature ditTerence as an argument, use absolute units (K 
or "R) or adjust the num erical value by subtracting the additive constant. 
For example, you could express the ditTerence between 3O"C and lO "C as 
20 K, or you could express it by computing 2ll_" C ll_"C -, which 
returns - 253 . 15_ "C. 

Related Commands: DEFINE, EVAL, -
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-- Logica/ Equality Function 

Lw"2 L ..... 1 -+ Lw"1 

obi, obj2 -+ 0/ 1 
",0) x -+ 0/ 1 
x "'0) -+ 0/ 1 
z 'symb' -+ 'z= =syrna' 

'symb' z -+ 'syrnb= =z' 
'symb,' 'symb2' -+ 'symb, :: :symb2' 

Use: Tests if two objects are equal. 

Affected by Flags: Numerical Results (- 3). 

Remarks: The function = = returns a true result (1) if the two objects 
arc the same type and have the same value, or a false result (0) otherwise. 
Lists and programs are considered to have the same values if the objects 
they contain are identical. 

If one object is algebraic (or a name), and the other is a number (real or 
complex) or an algebraic, = = returns a symbolic comparison expression 
that can be evaluated to return a test result. 

Note that = = is used for comparisons, while = separates two sides of an 
equation. 

If the imaginary part of a complex number is 0, it is ignored when the 
complex number is compared to real number, so 6 (6, (3 ) == 

returns 1. 

For unit objects, the two objects must be dimensionally consistent and are 
converted to common units for comparison. 

Related Commands: SAME, TYPE, <,~, > ,~, F 

Command Dictionary 447 



Not Equal Function 

L ..... 2 Lw"1 -+ Lw .. 1 

obi, ob}, -+ 0/1 

(><.0) x -+ 0/ 1 
x (x,O) -+ 0/ 1 
z 'symb' -+ 'z ~symb' 

'symb' z -+ '$ymb Jlz' 
'Symbl' 'symb2 ' -+ 'SymDl Jl symb2' 

Use: Tests if two objects are not equal. 

Aftected by Flags: Numerical Results ( - 3). 

Remarks: The function F returns a false result (13) if the two objects 
arc the same type and have the same value, or a true result (1) otherwise. 
Lists and programs are considered to have the same values if the objects 
they contain are identical. 

If onc object is algebraic or a name, and the other is a number, a name, or 
algebraic, F returns a symbolic comparison expression that can be 
evaluated to return a test result. 

If the imaginary part of a complex number is 0, it is ignored when the 
complex number is compared to real number, so 6 ( Eo, (3 ) '" returns 13. 

For unit objects, the two objects must be dimensionally consistent and 3rc 
converted to common units for comparison. 

Related Commands: SAME, TYPE, <, S >,~, = = 
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Factorial (Gamma) Function 

Lwei 1 - Lwei 1 

n - n! 

x - r(x+1) 

'symb' - '(symbl)' 

Use: Returns the factorial n! of a positive integer argument n, or returns 
the gamma function r(x+ 1) of a non-integer argument x. 

Affected by Flags: Numerical Results (-3), Underflow Exception 
(-20), Overflow Exception (-21). 

Remarks: For X 2': 253.1190554375 or X a negative integer, ! causes an 
Overflow exception - if flag - 21 is set, the exception is treated as an 
error. For x:5 - 254.1082426465, ! causes an Underflow exception - if flag 
- 20 is set, tbe exception is treated as an error. 

In algebraic syntax, ! follows its argument. Tbus tbe algebraic syntax for 
the factorial of 7 is ' 7!'. 

For non-integer arguments x, xl ~ r(x + 1), defined for X > -1 as 

~ 

r (x + 1) ~ ~ e - , t' dl 

and defined for other values of X by analytic continuation. 

Related Commands: COMB, PERM 
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f Integral Function 
,--------------------------------, 

Level 4 Level 3 Level 2 Level 1 Levell 

lower limit upper limit Integrand 'name' 'symbintegral ' 

Use: Integrates integrand from lower limit to upper limit with respect 
to the specified variable of integration. 

Affected by Flags: Numerical Results ( - 3). 

Remarks: The algebraic syntax for f parallels its stack syntax: 

.f ( lower limit, upper limit, integrand, name ) 

where lower limit, upper limit, and integrand can be real or complex 
numbers, unit objects, names, or algebraic expressions. 

Evaluating f in Symbolic Results mode (flag - 3 clear) returns a symbolic 
result to level 1. The HP 48 does symbolic integration by patten! matchillg. 
The H P 48 can integrate: 

• All the built-in functions whose ant ideeivatives are expressible in 
terms of other built-in functions - for example, SIN is integrable 
since its ant iderivative COS is a built-in function. The arguments for 
these functi ons must be linear. 

• Sums, differences, and negations of built-in functions whose 
ant iderivatives arc expressible in terms of other built-in functions­
for example, I SItH X) -COS OD I . 

• Derivatives of all the built-in functions - for example, 
'It~V ( 1+K" 2 ) ' is integrable because it is the derivative of the 
built-in function ATAN. 

• Polynomials whose base term is linear - for example, 
I K/\ 3+XA2-2*X+6 I is integrable since X is a linear tcrm . 
I (X"2-€.) ..... 3 + (X ..... 2-&) ..... 2 I is not integrable since X""2-6 is not 
linear. 

• Selected patterns composed of functions whose antiderivatives arc 
expressible in terms o f other built-in functions- for example, 
' l/( COS (X);;S HI ( X»' returns • LfI<TAfI (X» '. 
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If the result: 

• Is an expression witb no integral sign in the result, a symbolic 
integration was successful. 

. . . f 

• Still contains an integral sign, you can try rearranging tbe expression 
and evaluating again, or you can estimate the answer with numerical 
integration. 

A successful result of symbolic integration has the form: 

, result I name=upper limit-result I name=lower limit' 

See the I (where) keyword entry for more information about its 
functionality. A second evaluation substitutes the limits of integration into 
the variable of integration, completing the procedure. 

Evaluating f in Numerical Results mode (flag - 3 set) returns a numerical 
approximation to levell. In addition, the error of integration is stored in 
variable fERR. 

Examples: In Symbolic Results mode (flag - 3 clear) the command 
sequence 

returns 

A subsequent evaluation substitutes the limits of integration, returning 
15. 

Tbe command sequence ' S( 1,2, Hl*X, X)' "NUt'1 returns the 
numerical approximation 15. Variable fERR is created and contains the 
error of integration . 00000000015. 

Related Commands: TA YLR, a, E 
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a Derivative Function 

t..vel2 t..vell --+ t..vell 

'symbl' 'natne' --+ 'symb2' 

z 'name' --+ 0 
x unit 'name' --+ 0 

Use: Takes the derivative of an expression, number, or unit object with 
respect to the specified variable of differentiation. 

Allectad by Flags: Numerical Results (- 3). 

Remarks: When executed in stack syntax, a executes a comple/e 
differentiation - the expression 'symb,' is evaluated repeatedly until it 
contains no derivatives. As part of this process, if the variable of 
differentiation name has a value, the flDal form of the expression will have 
that value substituted for all occurrences of the variable. 

The algebraic syntax for a is ' ,;name (symb, ) . When executed in 
algebraic syntax, a executes a stepwise differentiation of symb .. invoking 
the chain rule of differentiation - the result of one evaluation of the 
expression is the derivative of the argument expression symb .. multiplied 
by a new subexpression representing the derivative of symb1's argument. 

If a is applied to a function for which the HP 48 does not provide a 
derivative, a returns a new function whose name is de, followed by the 
original function name. For more information, see "Advanced Topic: 
User-Defined Derivatives" in chapter 23 of the HP 48 Owne,'s Manual. 

Example: The command sequence 'ilX(S HI ( Y»' EVRL returns 
'COS( Y) * ilX( Y) ' . 

When Yhas the value XA 2, the command sequence 'SIN ( Y) ' 'X' il 
returns 'COS (X A 2 )*( 2*X) '. The differentiation has been executed in 
stack syntax, so that all of the steps of differentiation have been carried 
out in a single operation. 

Related Commands: TA YLR, f, E 
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Percent 

le¥el2 le¥el1 --+ le¥el1 

x y --+ xy/ fOO 

x 'symb' --+ '%(>r,symO)' 
'symb' x --+ '%(symO,x) , 

'symb1' 'symb;/ --+ '%(symO" symO,)' 

x y_unit --+ (xy/ l00t unft 

x unit y --+ (xy/fOOt unft 

'symb' K unit --+ ''%(symb,x_unlt), 

x_unit 'symb' --+ '%"'_unff,.ymO) , 

Use: Returns X (level 2) percent ofy (level I). 

Atrected by Flags: Numerical Results ( - 3). 

Function 

Remarks: If you use simple temperature units, such as x_ • C, the 
calculator assumes the values represent temperatures and not differences 
in temperature. (For compound temperature unils, such as x_ a C / M i n, 
the calculator assumes temperature units represent temperature 
differences.) For more information on using temperature units with 
arithmetic functions, refer to the keyword entry for +. 

Example: Keep in mind the properties of tbe temperature scale you use 
with %. Evaluating the absolute temperature 100_K 50 % returns 
50_K. However, evaluating a Celsius temperature involves an implicit 
conversion by the calculator into and out of kelvins: 100_· C 50 % 
returns -86.575_· C, the equivalent of 373 . 15_K 50 % 1_· C 
CONVERT. 

Related Commands: %CH, %T 
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Lew .. 1 --+ Lew .. 1 

-+ '".' 

-+ 3.14159265359 

Use: Returns the symbolic constant 'TT' or its numerical 
representation, 3.14159265359. 

Function 

Affected by Flags: Symbolic Constants ( - 2), Numerical Results 
( - 3). 

Evaluating 1f returns its numerical representation if flag - 2 or - 3 is set; 
otherwise, its symbolic representation is returned. 

Remarks: The number returned for". is the closest approximation of 
the constant". to 12-digit accuracy. 

In Radians mode with flags -2 and - 3 clear (to return symbolic results), 
trigonometric functions of". and "./2 are automatically simplified. For 
example, evaluating • S IN ( 11 ) • returns :zero. However, if flag - 2 or flag 
-3 is set (to return numerical results), then evaluating • S!N ( ,, ) ' 
returns the numerical approximation -2. 06761537357E-13. 

Related Commands: e, i, MAXR, MINR,--+Q.. 
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E Summation Function 

level 4 Level 3 level 2 Level 1 Levell 

'index' xinklal Xlinal summand - x",m 

'index' 'initial' Xlinal surrvnand - 'EOndex '" initial,xflnal ,summand) I 

'index' xiniial 'final' surrvnand - 'E(index ::xinlial ,f inal ,summand)' 

'index' 'initial' 'final' summand - 'E(index::: initial,f i nal ,summand)' 

Use: Calculates the value of a finite series. 

Affected by Flags: Numerical Results (- 3). 

Remarks: The argument summand can be a real number, a complex 
number, a unit object, a local or global name, or an algebraic object. 

The algebraic syntax for E differs from the stack syntax. The algebraic 
syntax is: 

'Z <index;initia/,fina/,summand ) , 

Examples: The command sequence ' t! ' 1 5 'RAt! ' Z whenA is 
formal returns I A+AA2+AA3+AA4+AA5 I • 

The command sequence I t·~' 1 ' ~1' I A .... t~ I 2: returns 
':l:ct..j=l,~l,A"'H ) I . 

Related Commands: TAYLR, f , a 
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E+ Sigma Plus Command 
Level __ __ Level 2 

Level 1 -+ level 1 

x -+ 

[X, .11'2 " , xm] --+ 

[( )(11 .11"2·" X,m ]{ lfnl Kn2 . .. Xrm ]] --+ 

-+ 

Use: Adds one or more data points to the current statistics matrix 
(reserved variable EDAT). 

Affected by Flags: None. 

Remarks: For a statistics matrix with m columns, you can enter the 
argument for E + in several ways: 

• If you arc entering one data point with a single coordinate value, the 
argument for E+ is a real number. 

• If you are entering one data point with multiple coordinate values, the 
argument for E+ is a vector of m real coordinate values. 

• If you are entering several data points, the argument for E+ is a 
matrix of n rows of m real coordinate values. 

In each of these cases, the coordinate values of the data point(s) are 
added as new rows to the current statistics matrix (reserved variable 
EDAT). If EDAT does not exist, E + creates an n x m matrix and stores 
the matrix in EDAT If EDAT does exist, an error occurs if it does not 
contain a real matrix, or if the number of coordinate values in each data 
point entered with E+ doesn't match the number of columns in the 
Cllrrcnt statistics matrix. 

Once EDAT exists, individual data points of m coordinates can be entered 
as m separate real numbers, as welJ as an m -elcmcnt vector. 

Example: The sequence eu: [ 2 3 4 1 :i:+ 3 1 7 :i:+ creates 
the matrix [[ 2 3 4 1 [ 3 1 7 11 in EDAT. (lASTARG returns 
the m-element vector in ei ther case.) 

Related Commands: CLE, RCLE, STOE, E-
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E- Sigma Minus Command 

--+ Level 1 

Use: Returns a vector of m real numbers, or one number X if m = 1, 
corresponding to the coordinate values in the last data point entered by 
E+ into the current statistics matrix (reserved variable WA7). 

Affected by Flags: None. 

Remarks: The last row of the statistics matrix is deleted. 

The vector returned by E- can be edited or replaced, then restored to the 
statistics matrix by E+. 

Related Commands: Cu;, RCu;, STOB, E+ 
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Square Root Analytic 

lAv .. l ---> lAv"l 

z ---> ..rz 
x unit ---> Vx unit' /2 

'symb' ---> 'v'(symb)' 

Use: Returns the (positive) square root. 

Affected by Flags: Principal Solution (-1), Numerical Results (- 3). 

Remarks: For a complex number (x"y,), the square root is the 
complex number (X2,Y2) = (..[;' cos 8/2,..[;' sin 8/2), 
where r = abs (x"y,), and 8 = arg (x"y,). 

If (x"y,) = (0,0), then the sq uare root is (0, 0). 

The inverse o f SO is a relalioll , not a fun ction, since SO sends morc than 
one argument to the same result. The inverse relation for SO is expressed 
by ISOL as the general solution 

' s 1*·[ 2' 

The function'; is the inverse of a part of SO, a part defined by restricting 
the domain of SO such that 1) each argument is sent to a distinct result, 
and 2) each possible result is achieved. The points in this restricted 
domain of SO are called the principal values of the inverse relation. The'; 
function in its entirety is called the principal branch of the inverse relation, 
and the points sent by'; to the boundary of the restricted domain of SO 
form the branch cuts of';. 

The principal branch used by the HP 48 for'; was chosen because it is 
analyt ic in the regions where the arguments of the real-valued inverse 
function are defined. The branch cut for the complex-valued square root 
function occurs where the corresponding real-valued function is 
undefined. The principal branch also preserves most of the important 
sym metries. 

Tbe grapbs below show the domain and range of';. The graph of the 
domain sbows where the branch cut occurs: the heavy solid line marks one 
side of the cut, while the feathered lines mark the other side of the cut. 
The graph of the range shows where each side of the cut is mapped under 
the function. 
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.. .>/ 

These graphs show the inverse relation '51 *.rz' for the case s 1 = 1. For 
other values of s 1, the half-plane in the lower graph is reflected. Taken 
together, the half-planes cover the whole complex plane, which is the 
domain of SQ. 

You can view these graphs with domain and range reversed to see how the 
domain ofSQ is restricted to make an inverse function possible. Consider 
the half-plane in the lower graph as the restricted domain Z = (x,y ) . 
SQ sends this domain onto the whole complex plane in the range W = 
( U,v ) = SQ ( x, y ) in the upper graph. 

Related Commands: SQ, A, ISOL 
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Domain: Z = (x , y> 
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Branch Cut lor .fZ 
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Where Function 

L_el2 ~ell -+ L_ell 

'symbold' {name, 'symb,' natn82 'symb2' ... } -+ l$ymb~1 

X {name, 'symb,' n81T162'symb2' ... } -+ x 
(x. y) {name, 'symb,' name2 'symb2' . .. } -+ (x. y) 

Use: Substitutes values for names in an expression. 

Arrected by Flags: Numerical Results (-3). 

Remarks: I is used primarily in algebraic objects, where its syntax is: 

'symbo/d I (name, =symb, ,name2 =symb2 .. . )' 

It enables algebraics to include variable-like substitution information 
about names. Symbolic functions that delay name evaluation (such as f 
and 8) can extract substitution information from local variables and 
include that information in the expression, avoiding the problem that 
would occur if the local variables no longer existed when the local names 
were finally evaluated. 

Related Commands: APPLY, QUOTE 
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Create Local Variable(s) Command 

Lev" 1 

obi l ... obin 

Use: Creates local variable(s). 

Affected by Flags: None. 

Remarks: Local variable s/roc/ures create one or more local variables, 
which exist only within the defining procedure of the local variable 
structure. 

A local variable structure consists of the - command, followed by one or 
more names, followed by a defining procedure-either a program or an 
algebraic. The - command stores an object from the stack into each 
name. The resultantloeal variables exist only within the defining 
procedure of the local variable structure. The syntax of a local variable 
structure is either: 

.. name, name2 . .. name. « program » 

or 

.. name, name2 ... name. ' algebraic expression ' . 

Example: The program 

« ~ x y « x y * x y - + » » 

takes an object from level 2 and stores it in local variable x, takes an 
object from level land stores it in local variable y, and executes 
calculations with x and y in the defining procedure - in this case a 
program. When the defining procedure ends, local variables x and y 
disappear. 
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User-Defined Functions_ A user-defined function is a variable 
containing a program that consists solely of a local variable structure. 

For example, the variable A, containing the program 

is a user-defined function. Like a built-in function, a user-defined 
function can take its arguments in stack syntax or algebraic syntax, and 
can take symbolic arguments. In addition, a user-defined function is 
differentiable if its defining procedure is an algebraic expression that 
contains only differentiable functions. 

Related Commands: DEFINE, STO 
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Table of Error and Status 
Messages 

A 

In the following tables, messages are first arranged alphabetically by name 
and then numerically by message number. 

Messages Usted Alphabetically 

Message Meaning # (hex) 

Acknowledged Alarm acknowledged. 619 

Autosca l i ng Calculator is autoscaling x- 610 
and/ or y- axis. 

Awaiting Server Indicates Server mode active. coe 
CMd . 

Bad Al'"guMent T\Jpe One or more stack arguments 202 
were incorrect type for 
operation. 

Bad ArgUMent Va l ue Argument value out of 203 
operation's range. 

Bad Guess ( es ) Guess(es) supplied to HP A01 
Solve application or ROOT lie 
outside domain of equation. 
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lIessages Usted Alphabetically (continued) 

lIessage lIeanlng # (hex) 

Bad Packet Bl ock Computed packet checksum COl 
check doesn't match checksum in 

packet 

Can't Ed it Null Anempled 10 edn a string 102 
Char. containing character "0" . 

C i~cular Reference Attempted to store a variable 129 
name into nself. 

Connect i ng Indicates verifying IR or serial COA 
connection. 

Const ant? HP Solve application or A02 
ROOT returned same value at 
every sample point of current 
equation. 

Copied to stack :;fnK~ copied selected 623 
equation to stack. 

Curren t equation: Identffies current equation. 608 

De let ing Co lUMn MatrixWriter application is 504 
deleting a column. 

De l eting Row MatrixWriter application is 503 
deleting a row. 

Direct ory Not Name of existing directory 12A 
Al lowed variable used as argument 

Directory Attempted to store a directory 002 
Recursion into nself. 

EMPty catalog No data in current catalog 600 
(Equation, Statistics, Alarm) 
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lIessages Listed Alphabetically (continued) 

lIessage lIeaning # (hex) 

Enter a l a rM, Alarm entry prompt. 61 A 
press SET 

Enter eqn , pres s Store new equation in EO. 60A 
t~EW 

Enter value ( zoor ... Zoom operations prompt. 622 
out i f > 1) , press 
ENTER 

Extrer'tUrl Result returned by HP Solve A06 
application or ROOT is an 
extremum rather than a root. 

HALT Not Allowed A program containing HALT 126 
executed while MatrixWriter 
application, DRAW, or HP 
Solve application active. 

I / O s et up r')enU Identifies I/ O setup menu. 61C 

r"plicit () off Implicit parentheses off. 207 

r " pli c it () on Implicit parentheses on. 208 

I ncor'1 p 1 et e ~, 00, or IENTERJ pressed 206 
Subexpress ion before all function arguments 

supplied. 

Inconsistent Units Attempted unit conversion 602 
with incompatible units. 

Infini t e Re s ult Math exception: Calculation 305 
such as 1/ 0 inf inite result. 

Ins e r ting Co l uMn MatrixWriter application is 504 
Inserting a column. 

466 A: Tabl. of Error and Statu. lI.s ..... . 



i 

I 
lIessages Listed Alphabetically (continued) 

lIessage lIeanlng # (hex) 

Inserting Row MatrixWrner application is 503 
inserting a row. 

Insufficient Not enough free memory to 001 
t1eviorSi execute operation. 

Ins ufficient ;; A Statistics command was 603 
Data executed when WAT did not 

contain enough data points 
for calculation. 

I n t er-rupt e d The HP Solve application or A03 
ROOT was interrupted by 
IATTNI. 

Inva lid At-ray IENTER I returned object of 502 
El eMent wrong type for current matrix. 

Inva lid Cat-d Dat.a HP 48 does not recognize 008 
data on plug-in card. 

Invalid Date Date argument not real 001 
number in correct format, or 
was out of range. 

Invalid Definition Incorrect structure of 12C 
equation argument for 
DEFINE. 

Inv a lid DiMens i on Array argument had wrong 501 
dimensions. 
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"essages Listed Alphabetically (continued) 

"essage .... nlng # (hex) 

Inval id EQ Attempted operation from 607 
GRAPHICS FCN menu when 
EO did not contain algebraic, 
or, attempted DRAW w~h 
CONIC plot type when EO did 
not contain algebraic. 

Inva l id IOPAR IOPAR not a list, or one or C12 
more objects in list missing or 
invalid. 

Invali d f~aMe Received illegal filename, or C17 
server asked to send illegal 
filename. 

Invalid PPAR PPAR not a list, or one or 12E 
more objects in list missing or 
invalid. 

Invalid PRTPAR PRTPAR not a list, or one or C13 
more objects in list missing or 
invalid. 

Inv alid PT YPE Plot type invalid for current 620 
equation. 

Invalid Repeat Alarm repeat Interval out of D03 
range. 

Inv.3lid Set-v er- Invalid command received C08 
CMd , while in Server mode. 

Inval i d S\jntax HP 48 unable execute IENTERI 106 
or STR--. due to invalid object 
syntax. 
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Messages Listed Alphabetically (continued) 

Message Meaning # (hex) 

Inval id Tiro")t? Time argument not real 002 
number In correct format, or 
out of range. 

Inv .=al id Unit UnH operation attempted with BOt 
invalid or undefined user unH. 

Inval id User Type or structure of object 103 
Function executed as user-defined 

function was incorrect. 

Invalid :z Data Statistics command executed 601 
with invalid object stored in 
WAT. 

Invalid Z Data Non-linear curve fit attempted 605 
UlO·leg ) when WAT matrix contained 

a negative element. 

Inv alid Z Data Non-linear curve fit attempted 606 
LH(0) when WAT matrix contained 

a a element. 

Invalid ZPAR '£PAR not list, or one or more 604 
objects in list missing or 
invalid. 

LAST CMD Disabled ILAST CMol pressed while 125 
that recovery feature 
disabled. 

LAST STACK ILAST STACK I pressed while 124 
Dis .• bled that recovery feature 

disabled. 

LASTARG Disabled LASTARG executed while that 205 
recovery feature disabled. 
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Messages Listed Alphabetically (continued) 

Message 

Low Bat te,-y 

Naroe Conf l ict 

NaMe the equation , 
F'ress ENTER 

N.:wlo? the st at 
data , press ENTER 

Negative Underf l ow 

t~o Cut-rent 
E',uat ion 

t'lo curr ent 
equation 

No Roo r... i n Port 

t·~o Roor ... to Save 
:::tack 

Meaning 

System batteries too low to 
safely print or perform I/ O. 

HP 48 memory was cleared . 

Execution of I (where) 
attempted to assign value to 
variable of Integration or 
summation index. 

Name equation and store ~ in 
EO. 

Name statistics data and 
store ~ in IDA T. 

Math exception : Calculation 
returned negative, non-zero 
result greater than - MINR. 

SO L VR, DRAW, or RCEQ 
executed w~h nonexistent 
EO. 

Plot and HP Solve application 
status message. 

Insufficient free memory in 
specified RAM port. 

Not enough free memory to 
save copy of the stack. LAST 
STACK is automatically 
disabled. 
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C14 

005 

13C 

60B 

621 

302 

104 

609 

OOB 

101 



Messages Listed Alphabetically (continued) 

Message Meaning /I (hex) 

No ROOM to Sh ow Stack objects displayed by t31 
Stack type only due to low memory 

condition. 

No stat data to No data stored In WAT. 60F 
p l ot 

Non-EMpty Attempted to purge non- 128 
D i r-ect or-y empty directory. 

t~on-Rea I Resu I t Execution of HP Solve 12F 
application, ROOT, DRAW, or 
f returned result other than 
real number or un~. 

Nonex istent Alan" Alarm list did not contain 004 
alarm specified by alarm 
command. 

Nonex istent 2:DAT Statistics command executed 602 
when WA T did not exist. 

Ob j ect D i scar-ded Sender sent an EOF (Z) COF 
packet with a " D" In the data 
field. 

Object In Use Attempted PURGE or STO 009 
into a backup object when ~s 
stored object was In use. 

Obj ect Not in Pod Attempted to access a DOC 
nonexistent backup object or 
library. 

( OFF SCREEN ) Function value, root, 61F 
extremum, or intersection was 
not visible in current display. 
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lIe ... ge. LI.ted Alphabetically (continued) 

lIe ... ge liMning # (hex) 

Out of MeMor-y One or more objects must be 135 
purged to continue calculator 
operation. 

Over-flow Math exception: Calculation 303 
returned result greater In 
absoiute value than MAXR. 

Packet # Indicates packet number Cl0 
during send or receive. 

Par-ity Er-r-or- Received bytes' parity b~ COS 
doesn't match current parny 
setting. 

Pod Closed Possible IjR or serial C09 
hardware failure. Run self-test. 

Pod Not Available Used a port command on an ooA 
empty port, or one containing 
ROM instead of RAM. 

Attempted to execute a server 
command that Itself uses the 
I/O port. 

Pos iti ve Under-flow Math exception: Calculation 301 
returned pos~ive, non-zero 
result less than MINR. 

Powe r Lost Calculator turned on following 006 
a power loss. Memory may 
have been corrupted. 
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lIessages Listed Alphabetically (continued) 

lIessage lleaning # (hex) 

Processing COMMand Indicates processing of host Cll 
command packet. 

Protocol Error Received a packet whose C07 
length was shorter than a null 
packet. 

Maximum packet length 
parameter from other 
machine Is Illegal. 

Rece i ve Buff er Kerm~ : More than 255 bytes C04 
Overrun of retries sent belore HP 48 

received another packet. 

SRECV: Incoming data 
overflowed the buffer. 

Recei v e Error UART overrun or lraming C03 
error. 

Receiving Ident~ les object name while COE 
receiving. 

Retry # Indicates number 01 retries COB 
while retrying packet 
exchange. 

Se lect a Model Select statistics curve I itting 614 
model . 

Select plot type Select plot type. 60C 

Select repeat Select alarm repeat interval. 61B 
interva l 
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"essages Listed Alphabetically (continued) 

"essage .... nlng /I (hex) 

Send ing Ident~ies object name while COD 
sending. 

S ign Rever sal HP Solve application or A05 
ROOT unable to find point at 
which current equation 
evaluates to zero, but did find 
two neighboring points at 
which equation changed sign. 

Ti"eout Printing to serial port: CO2 
Received XOFF and timed out 
waiting for XON. 

Kermit: Timed out waiting for 
packet to arrive. 

Too Few ArgUMents Command required more 201 
arguments than were 
available on stack. 

Transfer Failed 10 successive attempts to C06 
receive a good packet were 
unsuccessful. 

Unable to I solate ISOL failed because spec~ied 130 
name absent or contained in 
argument of function with no 
inverse. 

Undefi ned Loca l Executed or recalled local 003 
Ha"e name for which 

corresponding local variable 
did not exist. 
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Messages Usted AlphabetiClil1y (continued) 

Message Meaning # (hex) 

Undefined N"I'Ie Executed or recalled global 204 
name for which 
corresponding variable does 
no! exist. 

Undefined Result Calculation such as 0/0 304 
generated mathematically 
undef i ned resu~. 

Undef i ned XLI B Executed an XUB name when 004 
flal'le specified library absent. 

flron9 Ar9uMent User-defined function 128 
Count evaluated with an incorrect 

number of parenthetical 
arguments. 

x and y-ax is ZOOM . Identifies zoom option. 627 

x a x is ZOOM. Identifies zoom option. 625 

x a x is ZOOM Identifies zoom option. 624 
w/ AUTO . 

y ax i s zoor'). Identifies zoom option. 626 

ZERO Result returned by the HP A04 
Solve application or ROOT Is 
a root (a point at which 
current equation evaluates to 
zero). 

1111 Identifies no execution action 61E 
when E:KE-C~S: pressed. 
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lIessages Usted Numerically 

# (hex) lIessage 

General lIessages 
001 Insufficient MeMory 
002 Directory Recursion 

003 Undefined Loca l NaMe 
004 Undef i ned XLI B NaMe 
005 ~1eMory C I ear 

006 Power Lost 
008 Inval id Card Data 
009 Object In use 

OOA Port Not available 
006 No ROOM in Port 
ooe Object Not in Port 
101 No ROOM to Save St ack 
102 Can't Edit Null Char . 
103 Inval id User Fund ion 
104 No Current Equation 
106 Invalid Syntax 

124 LAST STACK Disabled 
125 LAST C~1D Disabl .. d 
126 HALT Not Allowed 
128 Wrong ArgUMent Count 
129 Circu lar Reference 
12A Dir .. ctory Not Allowed 

126 Non-EMpty Directory 
12C Invalid D .. finition 
12E Inva l id PPAR 

12F Non-Real Result 
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lIessages Listed NumerlCIIlly (continued) 

# (hex) lIessage 

General lIessages (continued) 
130 Unable to Isolate 
131 No ROOf'! t o Show Stack 

Ou1-o'-liemory Prompts 
135 Out of ~leMOry 

13C Nal'\e Conf I i ct 

SUlek Errors 
201 Too Few ArgUMents 

202 Sad At- gur'lent Type 

203 Sad Argur'le-nt Value 

204 Undef i ned Nar',e 
205 LASTARG Disab l ed 

EquationWriter AppliCillion lIessages 
206 IncoMplete Subex press ion 

207 IMpl ici t () off 
208 IMPI ici t () on 

Floating-Point Errors 
301 Positive Underflow 
302 Negat ive Underflow 
303 OVl?rflow 
304 Undefined Result 
305 Inf ini tl? Result 

Array lIessages 
501 Inva lid DiMension 
502 Invalid Array EII?Ml?nt 
503 Dl?ll?ting Row 
504 Deleting Co lUMn 
505 Inserting ROloJ 



lIessages Usted Numerically (continued) 

/I (hex) lIessage 

Array lIessages (continued) 
506 Inserting ColuMn 

Statistics lIessages 
601 Invalid:!: Data 
602 Nonex istent :!:DAT 
603 I nsuff i c i ent :!: Data 
604 Invalid :!:PAR 
605 Invalid :l: Data LN ( Neg) 
606 Invalid :l: Data LN (O) 

Plot, I/O, Time and HP Solve Applicstion lIessages 
607 Inva l id EQ 
608 Current. equat.ion : 
609 No current equation. 
60A Ent €-t~ eqn, press t~El·J 

609 NaME' t he equation, press ENTER 
60C Se lect plot t\Jpe 
600 EMPt\J catalog 
60F No Stat istics data to plot 
610 Autoscaling 
614 Select a vlode 1 
619 Acknowledged 
61A Enter alan ... , press SET 

619 Se lect. repeat i nl er-va 1 
61C I / O set up rt)enu 

610 Pl ot t'::Ipe : 

61E II " 

61F (OFF SCREEN) 
620 Inva l id PTYPE 
621 1·laMe the stat data, press ENTER 
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Messages Usted Numerically (continued) 

# (hex) Message 

Application Messages (continued) 
622 Enter va lue ( ZOOM out if > 1>, press 

ENTER 
623 Copied to stack 
624 x a x i s ZOOM w/ AUTO. 
625 x a x is zaor ... . 

626 y a x is ZOOM . 

627 x and y-ax is ZOOM. 

ADl Bad Guess(es ) 
A02 Constant? 
AD3 Intet-rupted 
A04 Zero 
A05 S ign Reversal 
A06 Ex treMUM 

Unit Management 
601 I nvalid Unit 
602 Incons i stent Units 
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lIessages Listed Numerically (continued) 

# (hex) lIessage 

I/O and Printing 
COl Bad Packet Block check 
CO2 Tir'lE'out 

C03 Receive Error 
C04 Recei ve Buffer Overrun 
COS Parity Error 
COO Tr-ansfer- Failed 
C07 Pr-otocol En-ot-
COS Inva lid Server Crod 
COg Pod Closed 
COA Connect i n '~ 

COB Retr-", # 

COC Awa iting Server Crod . 
COD Sending 
COE Recei v ing 
COF Object Discat-ded 
CIO Packet It 

Cll Processing COMMand 

Cl2 Inva lid JOPAR 
C13 I nva lid PRTPAI<: 
C14 I/O: Batt Too Low 
CIS EMpty Stack 
C17 Invalid Har ... e 

Time lIessages 
001 Inva l i d Date 
002 Inva lid Tir ... e 

003 I nval id Repeat 
004 Nonex istent Alan· .. 
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Table of Units 

The following list defines the types of units available in the HP 48 for 
conversions and math. (Units differing only by prefix or product arc not 
repeated. Look for m in this list, but not cm or m'.) Combined with real 
numbers, units become unit objects . 

Allowable prefixes for powers of ten are under "Unit Prefixes" in chapter 
13 of the HP 48 Owner's Manual. 

HP 48 Units 

Unit (Full Nsme) Value in SI Units 

a (Are) 100 m' 
A (Ampere) 1 A 
acre (Acre) 4046.87260987 m' 
arcmin (Minute of arc) 4.62962962963 x 10 - 5 

arcs (Second of arc) 7.71604938272 x 10- 7 

atm (Atmosphere) 101325 kg/ m·s' 
au (Astronomical unit) 1495979 x 10' m 
A (Angstrom) l x l0- lO m 

b (Barn) 1 x 10-28 m' 

bar (Bar) 100000 kg/ m·s' 
bbl (Barrel, oil) 0.158987294928 m3 

Bq (Becquerel) 1 l / s 
Btu (International Table Btu) 1055.05585262 kg'm' / s' 
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HP 48 Un". (continued) 

Un" (Full Name) Value in SI Unit. 

bu (Bushel) 0.03523907 m3 

c (Speed of light) 299792458 m/s 
C (Coulomb) 1 A·s 
cal (International Table calorie) 4.1868 kg·m2/ s' 
cd (Candela) lcd 
chain (Chain) 20.1168402337 m 

Ci (Curle) 3.7 x 1010 lis 
ct (Carat) 0.0002 kg 
cu (US cup) 2.365882365 X 10-4 m3 

d (Day) 86400 s 
dyn (Dyne) 1 x 10-' kg·m/ s' 

erg (Erg) 1 x 10- 7 kg·m2/ s' 

eV (Electron volt) 1.60219 x 10- 19 kg·m2/ s' 

F (Farad) 1 A'·s4/ kg·m2 

fath (Fathom) 1.82880365761 m 

fbm (Board foot) 0.002359737216 m3 

fc (Footcandle) 0.856564774909 cd/ rn' 
Fdy (Faraday) 96487 A·s 

fermi (Fermi) 1. x 10- 15 m 

flam (Footlambert) 3.42625909964 cd/m2 
fI (International foot) 0.3048 m 
flUS (Survey foot) 0.304800609601 m 
g (Gram) 0.001 kg 

ga (Standard freefall) 9.80665 m/s' 
gal (US gallon) 0.003785411784 m3 

galC (Canadian gallon) 0.00454609 m3 

galUK (UK gallon) 0.004546092 m' 
gf (Gram-force) 0.00980665 kg·m/ s' 
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HP 48 Units (continued) 

Unit (Full Name) Value In 51 Units 

grad (Grade) 0.0025 
grain (Grain) 0.00006479891 kg 
Gy (Gray) 1 rrll / s2 
h (Hour) 3600 s 
H (Henry) 1 kg·rrll / A2.s2 
ha (Hectare) 10000 rrll 
hp (Horsepower) 745.699871582 kg·rrll / s' 
Hz (Hertz) 1 1/ 5 
in (Inch) 0.0254 m 
inHg (Inches of mercury) 3386.38815789 kg/ m·s2 
inH20 (I nches of water) 248.84 kg/ m·s2 
J (Joule) 1 kg·rrll / 52 

K (Kelvin) 1 K 
kip (Kilopound-force) 4448.22161526 kg·m/ s2 

knot (Knot) 0.514444444444 m/ s 
kph (Kilometers per hour) 0.277777777778 m/ s 
I (Lner) 0.001 m' 
lam (Lambert) 3183.09886184 cd/ rrll 
Ib (Avoirdupois pound) 0.45359237 kg 
Ibf (Pound-force) 4.44822161526 kg·m/s2 
Ibt (Troy Ib) 0.3732417 kg 
1m (Lumen) 7.9577471546 x 10-2 cd 
Ix (Lux) 7.95774715459 x 10- 2 

cd/ rrll 
Iyr (Ught year) 9.46052840488 x 1015 m 
m (Meter) 1m 
mho (Mho) 1 A2·s' /kg·rrll 
mi (International mile) 1609.344 m 
mil (Mil) 0.0000254 m 
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HP 48 Units (continued) 

Unit (Full Name) Value In 51 Units 

min (Minute) 60s 

miUS (US statute mile) 1609.34721869 m 

mmHg (Millimeter of mercury) 133.322368421 kg/ m·sl 

mol (Mole) 1 mol 
mph (Miles per hour) 0.44704 m/s 

m/ s (Meters per second) 1 m/ s 
N (Newton) 1 kg·m/sl 

nmi (Nautical mile) 1852m 

oz (Ounce) 0.028349523125 kg 

ozfl (US fluid oz) 2.95735295625 x 10-' m3 

ozt (Troy oz) 0.031103475 kg 

ozUK (UK fluid oz) 0.000028413075 m3 

P (Poise) 0.1 kg/ m·s 

Pa (Pascal) 1 kg/ m·sl 
pc (Parsec) 3.08567818585 x 1016 m 

pdl (Poundal) 0.138254954376 kg·m/ s2 

ph (Phot) 795.774715459 cd/ m2 

pk (Peck) 0.0088097675 m3 

psi (Pounds per square inch) 6894.75729317 kg/ m·sl 

pt (Pint) 0.000473176473 m3 

qt (Quart) 0.000946352946 m3 

r (Radian) 0.159154943092 

R (Roentgen) 0.000258 A·s/ kg 

rad (Rad) 0.01 m2/ S2 

rd (Rod) 5.02921005842 m 

rem (Rem) 0.01 m2/sl 
s (Second) 1 s 

S (Siemens) 1 N·S3/kg·m2 

sb (Stilb) 10000 cd/ m2 
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HP 48 Units (continued) 

Unit (Full Name) Value in 51 Units 

slug (Slug) 14.5939029372 kg 

sr (Steradian) 7.957747t5459 x 10- 2 

st (Stere) 1m' 

St (Stokes) 0.0001 m2/s 
Sv (Sievert) 1 m2/sl 
t (Metric ton) 1000 kg 

T (Tesla) 1 kg/A·sl 

tbsp (Tablespoon) 1.47867647813 x 10-' m3 

therm (EEC therm) 105506000 kg·m2 / sl 
ton (Short ton) 907.18474 kg 

tonUK (Long ton) 1016.0469088 kg 

torr (Torr) 133.322368421 kg/ m·s2 

tsp (Teaspoon) 4.92892159375 x 10 -6 m3 

u (Unified atomic mass) 1.66057 x 10- 21 kg 

V (Volt) 1 kg·m2/ A s3 

W (Watt) 1 kg·m2/s3 

Wb (Weber) 1 kg·m2 /A·sl 
yd (I nternational yard) 0.9144 m 

yr (Year) 31556925.9747 s 

° (Degree) 2.77777777778 x 10-3 

°C (Degree Celsius) 1 K 

of (Degree Fahrenheit) 0.555555555556 K 
oR (Degree Rankine) 0.555555555556 K 

I' (Micron) 1 x 10-6 m 

n (Ohm) 1 kg·m2 / A2·S3 
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Table of System Flags 

The foUowing table lists the HP 48 system flags in functional groups. AU 
flags can be set, cleared, and tested. The default state of the flags is clear, 
except for the Binary Integer Wordsize flags (flags - 5througb -10). 

System Flags 

Flag Description 

Symbolic Math Flags 
-1 Principal Solution. 

Clear: QUAD and ISOL retum a result representing all 
possible solutions. 
Set: QUAD and ISOL return only the principal solution. 

-2 Symbolic Constants. 
Clear: Symbolic constants (e, i, .. , MAXR, and MINR) retain 
their symbolic form when evaluated, unless the Numerical 
Results flag - 3 is set. 

Set: Symbolic constants evaluate to numbers, regardless of 
the state of the Numerical Results flag - 3. 

-3 Numerical Results. 
Clear: Functions w~h symbolic arguments, Including 
symbolic constants, evaluate to symbolic results. 

Set: Functions w~h symbolic arguments, including symbolic 
constants, evaluate to numbers. 

4 Not used. 
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System Flags (continued) 

Flag Description 

Binary Integer Math Flags 
5 Binary Integer Wordsize. 

thru Combined states of flags -5 through -10 set the wordsize 
from 1 to 64 bits. 

- 10 

Binary Integer Base. 
- 11 HEX: -11 set, -12 set. 
and DEC: - 11 clear, -12 clear. 
- 12 OCT: - 11 set, -12 clear. 

BIN: - 11 clear, - 12 set. 

-13 
and Not used. 
-14 

Coordinate System Flags 
- 15 Rectangular: -15 clear, -16 clear. 
and Polar/Cylindrical: -15 clear, - 16 set. 
- 16 Polar/Spherical : -15 set, -16 set. 

Angle Mode Flags 
- 17 Degrees: -17 clear, -18 clear. 
and Radians: - 17 set, - 18 clear. 
-18 Grads: - 17 clear, - 18 set. 

Complex Mode Flag 
- 19 C/ear:~Y2 and ~[gQJ create a 2-dimensional vector from 

2 real numbers. 
Set~Y2 and ~[gQJ create a complex number from 2 real 
numbers. 
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System Flags (continued) 

Flag Description 

Math Exception-Handling Flags 
- 20 Underflow Exception. 

Clear: Underflow exception returns O. 
Set: Underflow exception treated as an error. 

- 21 Overflow Exception. 
Clear: Overflow exception returns ±9.99999999999E499. 

Set: Overflow exception treated as an error. 

- 22 Infinite Result Exception. 
Clear: Infinite result exception treated as an error. 

Set: Infinite result exception returns ± 9.99999999999E499. 

- 23 Negative Underflow Indicator. 
- 24 Positive Underflow Indicator. 
- 25 Overflow Indicator. 
- 26 Infinite Result Indicator. 

When an exception occurs, corresponding flag ( - 23 
through - 26) is set, regardless of whether or not the 
exception is treated as an error. 

27 

thru Not used. 
- 29 
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System Flags (continued) 

Flag Description 

Plouing and Graphics Flags 
30 Function Plotting. 

Clear: For equations of form y = '(x), only'(x) is drawn. 
Set: For equations ofform y = '(x) , separate plots of y and 
'(x) are drawn. 

-31 Curve Filling. 

Clear: Curve filling between plotted points enabled. 
Set: Curve filling between plotted points suppressed. 

- 32 Graphics Cursor. 
Clear: Graphics cursor always dark. 

Set: Graphics cursor dark on light background and light on 
dark background. 

I/O and Printing Flags 
- 33 I/ O Device. 

Clear: I/ O directed to serial port. 
Set: I/ O directed to IR port. 

- 34 Printing Device. 
Clear: Printer oOlput directed to IR port. 
Set: Printer output directed to serial port ~ flag - 33 is clear. 

- 35 I/ O Data Format. 
Clear: Objects transmitted in ASCII form. 

Set: Objects transmitted in memory Image form. 

-36 RECV Overwrite. 

Clear: If file name received by HP 48 matches existing 
HP 48 variable name, new variable name wtth number 
extension is created to prevent overwrite. 

Set: If file name received by HP 48 matches existing HP 48 
variable name, existing variable Is overwritten. 
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System Flags (continued) 

Flag Description 

1/0 and Printing Flags (continued) 
37 Double-Spaced Printing. 

Clear: Single-spaced printing. 

Set: Double-spaced printing. 

38 Llnefeed. 

Clear: Llnefeed added at end of each print line. 

Set: No IInefeed added at end of each print line. 

39 I/ O Messages. 

Clear: I/ O messages displayed. 

Set: I/ O messages suppressed. 

Time lIanegement Flags 
40 Clock Display. 

Clear: Ticking clock displayed only when TIME menu 
selected. 

Set: Ticking clock displayed at all times. 

41 Clock Formal. 

Clear: 12-hour clock. 

Set: 24-hour clock. 

42 Date Formal. 

Clear: MM/ DDfYY (month/ day/year) formal. 
Set: DD.MM.YV (day. month. year) formal. 

- 43 Repeat Alarms Not Rescheduled. 

Clear: Unacknowledged repeat appointment alarms 
automatically rescheduled. 

Set Unacknowledged repeat appointment alarms not 
rescheduled. 

490 C: Tmle 01 SY._ FI~. 



System Flags (continued) 

Flag Description 

Time .. anegement Flags (continued) 
-44 Acknowledged Alarms Saved. 

Clear: Acknowledged appointment alarms deleted from 
alarm list. 
Set: Acknowledged appointment alarms saved in alarm list. 

Display Format Flags 
- 45 Number of Decimal Dig~s. 
thru Combined states of flags -45 through - 48 sets number of 

decimal dig~s in Fix, Scientific, and Engineering modes. 
-48 

Number Display Format. 
-49 Standard: -49 clear, -50 clear. 
and Fix: - 49 set, - SO clear. 
- SO Scient~ic: -49 clear, -SO set. 

Engineering: - 49 set, - 50 set. 

-51 Fraction Mark. 
Clear: Fraction mark is . (period) . 

Set: Fraction mark is, (comma). 

- 52 Single-Une Display. 
Clear: Display gives preference to object in level 1, using up 
to four lines of stack display. 
Set: Display of object in level 1 restricted to one line. 

53 Precedence. 
Clear: Certain parentheses in algebraic expressions 
suppressed to improve legibil~y. 

Set: All parentheses in algebraic expressions displayed. 

-54 Not used. 
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System Flags (continued) 

Flag Description 

Miscellaneous Flags 
- 55 Last Arguments. 

Clear: Operation arguments saved. 
Set: Operation arguments not saved. 

-56 Error Beep. 

Clear: Error and BEEP-<:ommand beeps enabled. 
Set: Error and BEEP-command beeps suppressed. 

- 57 Alarm Beep. 

Clear: Alarm beep enabled. 
Set: Alarm beep suppressed. 

- 58 Verbose Messages. 
Clear: Prompt messages and data automatically displayed. 
Set: Automatic display of prompt messages and data 
suppressed . 

-59 Fast Catalog Display. 
Clear: Equation Catalog (and messages in SOLVE, SOlVR, 
PLOT, and PlOTR menus) show equation and equation 
name. 

Set: Equation Catalog (and messages in SOLVE, SOlVR, 
PLOT, and PlOTR menus) show equation name only. 

- 60 Alpha lock. 

Clear: Alpha lock activated by pressing ~ twice. 
Set: Alpha lock activated by pressing ~ once. 

- 61 User-Mode lock. 

Clear: I-User mode activated by pressing ~IUSRI once. 
User mode activated by pressing ~IUSRI twice. 

Set: User mode activated by pressing ~IUSRI once. 
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System Flags (continued) 

Flag Description 

Miscellaneous Flags (continued) 
- 62 User Mode. 

Clear: User mode not active. 

Set User mode active. 

63 Vectored IENTERI. 

Clear: IENTER I evaluates command line. 

Set: User-defined IENTERI activated. 

- 64 Index Wrap Indicator. 

Clear: Last execution of GETI or PUTI did not Increment 
index to first element. 

Set: Last execution of GETI or PUTI did increment Index to 
first element. 
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D 
Reserved Variables 

The HP 48 contains the foUowing reserved variables. They have specific 
purposes and their names are used as implicit arguments for certain 
commands. Avoid using these variables' names for otber purposes: using 
them can affect the integrity of tbe commands that use these variables. 

There are programmable commands to alter some values in some of these 
variables. Other variables or values can be altered only by storing a new 
list of values into tbe appropriate variable. 

Reserved What It Contains Used By: 
Variable 

ALRMDAT Alarm parameters. TIME ALRM commands 

CST List defining the MENU 
contents of the CST 
(custom) menu. 

"der" -names User-<Jeflned derivative. a 
EO Current equation. ROOT,DRAW 

IOPAR I/O parameters. I/O commands 

n1, n2, ... Arbttrary Integers. ISOL, QUAD 

PPAR Plotting parameters. DRAW 

PRTPAR Printing parameters. PRINT commands 



(continued) 

Reserved What It Contains Used By: 
Variable 

s1, s2, ... Arbitrary signs. ISOL, QUAD 

WAT Statistical data. Statistics application, 
DRAW 

r:PAR Statistical parameters. Statistics application, 
DRAW 

The Reserved Variables' Contents 

The specific contents of most reserved variables (exceptALRMDAT, 
IOPAR , and PRTPAR) can be different for each directory in memory. 

ALRMDAT 

ALRMDAT does not reside in a particular directory. You cannot access 
the variable itself, but you can access its data via RCLALARM and 
STOAlARM (from any directory) and the Alarm Catalog. 

ALRMDAT contains a list of these alarm parameters: 

Parameter Description Default 
(Command) Value 

Date (-DATE) Date to go off. A real number, Current 
MM.OOYYYY (or OO.MMYYYY if flag date. 
-42 is set). Without YYYY, current 
year is used. 

Time (-TIME) Time to go off. A real number, 00.0000 
HH.MMSS. 
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(continued) 

Parameter Description Default 
(Command) Value 

Action Creates an appointment alarm ff the Empty 
parameter is a string; creates a string 
control alarm ff the parameter is any (appoint-
other object. An appointment alarm ment 
displays the string; a control alarm alarm). 
executes the non-string object. 

Repeat I nterval between automatic 0 
recurrences, given in ticks. One tick 
is 1/8192 of a second. 

Parameters without commands can be modified programmatically by 
storing new values in the list contained in ALRMDAT . 

CST 

CST contains a list (or a name specifying a list) of the objects that are 
contained in the CST (custom ) menu. Objects in the custom menu 
usually have the same functionality they have in built-in menus. For 
example: 

• Names behave like the VAR menu keys. Thus, if ABC is a vari able 
name, ABC evalua tes ABC, ~ .ABC recalls its contents, and 
~ AB C stores new contents in ABC. Also, the menu label for the 
name of a directory has a bar over the left side of the label; pressing 
the menu key switches to that directory. 

• Unit objects act like unit catalog entries. For instance, they have their 
left-shifted cooversion capability. 

• String keys echo the string. 

• You can include backup objects in the list defining a custom menu by 
tagging the name of the backup object with its port locatioo (0, I, 2). 

You can specify menu labels and key actions independently by embedding 
within the custom-menu list an inner list of the form 
( " label-object" action-object ) . 
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See the example uProviding Different Menu Labels", under uEnhancing 
Custom Menus" in chapter 15 of the HP 48 OWller's Mallual . 

To provide different shifted actions for custom menu keys, specify within 
the inner list the three actions (objects) in yet another list. The order in 
this additional embedded list is the unshifted action, the left- shifted 
action, and then the right-shifted action. (You must specify the unshifted 
action in order to have the shifted actions.) See the example "Providing 
Shifted Functionality", under "Enhancing Custom Menus" in chapter 15 
of the HP 48 Owner's Manual. 

"der-" Names 

If a is applied to a function for which there is no built-in derivative, a 
returns a new function whose name is "der" followed by the original 
function name. These "der"-function names are reserved variable names. 

For an example, refer to "Advanced Topic: User-Defined Derivatives" in 
chapter 23 of the HP 48 Owner's Manual. 

EQ 

EQ contains the current equation or the name of the variable containing 
the current equation. 

EQ supplies the equation for ROOT, as well as for the plouing command 
ORA W when the plot type is FUNCTION, CONIC, POLAR, 
PARAMETER, or TRUTH. (EDAT supplies the information when the 
plot type is HISTOGRAM, BAR, or SCATTER.) 

The object in EQ can be an algebraic object, a number, a name, or a 
program. Its exact interpretation by ORA W depends on the plot type. 

For graphics use, EQ can also be a list of equations or other objects. If 
EQ contains a list, then ORA W treats each object in turn as the current 
equation, plotting the objects successively. However, ROOT in the 
HP Solve application cannot solve an EQ containing a list. 

To aller the contents of EQ, usc the command STEO. 
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IOPAR 

IOPAR is a variable in the HOME directory. It contains a list of the I/O 
parameters needed for a communications link with a computer. It is 
created the first time you transfer data or open the serial port (OPENJO), 
and is automatically updated whenever you change tbe I/O settings. 

P .... meter Description Def.uH 
(Comm.nd) V.lue 

baud (BAUD) Baud rate of 1200, 2400, 4800, or 9600 
9600. 

parity (PARITY) O; none, 1 ; odd, 2;even, 3;mark, 0 
4 ; space. A posttive partty Is used 
upon both transmtt and receive; a 
negative partty is used only upon 
transmtt. 

receive-pacing Pacing Is not used for Kermit I/O. For o (no 
other serial I/O transfers, a non-zero pacing) 
real value enables pacing. Receive 
pacing sends an XOFF signal when 
the receive buffer is almost full , and 
sends an XON signal when tt can take 
more data. 

transmit-pacing Pacing Is not used for Kermit I/O. For o (no 
other serial I/O transfers, a non-zero pacing) 
real value enables pacing. Transmtt 
pacing stops transmission upon 
receipt of XOFF, and resumes 
transmission upon receipt of XON. 

checksum Error-detection scheme requested 3 
(CKSM) when initiating SEND. 1; 1-digit 

artthmetic checksum, 2; 2-digit, 
3 ; 3-digit cyclic redundancy check. 
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(continued) 

Parameter Description Default 
(Commllnd) Value 

translation-code Character-translation code: 0 = none; 1 
(TRANSIO) 1 = translate character 10 (line feed 

only) to jfrom characters 10 and 13 
Qine feed and carriage return); 
2 = translate characters wtth numbers 
128 through 159 (80 - 9F hex); 
3 = translate characters wtth numbers 
128 through 255. 

Parameters without commands can be modified programmatically by 
storing new values in the list contained in IOPAR (use the PUT 
command). 

n1, n2, ... 

The (SOL and QUAD commands return general solutions (as opposed to 
principal solutions) for operations. A general solution contains variable(s) 
for arbitrary integer(s) or arbitrary sign(s) or both. 

The variable n I represents an arbitrary integer 0, 1, 2, etc. Additional 
arbitrary integers arc represented by n2, n3, etc. 

If flag - 1 is set, then ISOL and QUAD return principal solutions, in 
which case the arbitrary integer is always zero. 

PPAR 

PPAR is a variable in the current directory. It contains a list of plotting 
parameters used by the command DRAW for all mathematical and 
statistical plots, by AUTO for autoscaling, and by the interactive 
(nonprogrammable) graphics operations. 



Parameter Description Default 
(Command) Value 

~mi",Ymi.J Coordinates of the lower left corner (- 6.50 , - 3.1) 
of the display range. A complex 
number. 

~mAX,Ym.u) Coordinates of the upper right (6.5,3.2) 
corner of the display range. A 
complex number. 

indep Independent variable: ~s name or a X 
(INDEP) list containing ks name and two real 

numbers (the plotting horizontal 
range) . 

res (RES) Resolution. For plots of equations, 0 
determines the plotting interval 
along the x-axis. A binary number 
specij ies the pixel resolution (how 
many columns of pixels between 
points). An integer specifies the 
resolution in user units (how many 
user units between points) . 
Resolution for statistical plots is 
diHerent; see below. 

axes (AXES) Coordinates of the axes' (0,0) 
intersection (a complex number), or 
a list containing the intersection 
coordinates and labels (strings) for 
both axes. 

ptype Plot type (FUNCTION, CONIC, FUNCTION 
(BAR, etc.) POLAR, PARAMETRIC, TRUTH, 

BAR, HISTOGRAM, or SCATTER). 
depend Dependent variable. Its name or a Y 
(DEPND) list containing its name and two real 

numbers (the vertical plotting 
range) . 

Parameters without commands can be modified programmatically by 
storing new values in the list contained in PPAR . 
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The RESET operation (~IPLOTIINXTI KE~EI) resets thePPAR 
parameters (except ptype) to their default values and erases PICT, 
creating a blank PleT of the default size (31 x 64 pixels). 

The significance of the resolution parameter is different for the statistical 
plot types BAR and HISTOGRAM. For BAR, resolution specifies bar 
width. For HISTOGRAM, resolution specifies bin width. Resolution does 
not affect plot type SCATTER. 

PRTPAR 

PRTPAR is a variable in the HOME directory that contains a list of 
printing parameters. It is created automatically the first time you usc a 
printing command. 

Parameter Description Default 
(Command) Value 

Delay time The number of seconds the printer 1.8 
(DELAY) waits between sending lines; this 

should be at least as long as the 
time required to print the longest 
line. A real number in the range 0 
to 6.9. If the delay is too short for 
the printer, you will lose data. The 
delay setting also affects serial 
printing ~ transmit-pacing (in 
IOPAR) is not being used. 
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(continued) 

Parameter Description Defauh 
(Command) Value 

Remap The current remapping of the Empty 
(OLDPRT extended character set for string. 

stores the printing. A string that contains as 
character- many characters as you want to 
remapping remap, with the first character 
string for the being the new character 128, the 
HP 82240A second being the new 129, etc. 
Infrared Printer) (Any character number that 

exceeds the string length will not 
be remapped.) See example 
below. 

Line length Specffies the number of SO 
characters in a line for serial 
printing. A real number. Does not 
affect Infrared printing. 

Line termination A string specffying the line- Control 
termination method for serial characters 
printing. Does not affect Infrared 13 (carriage 
printing. return) and 

100ine 
feed). 

Parameters without commands can be modified programmatically by 
storing new values in the list contained in PRTPAR (use the PUT 
command). 

A change in a parameter is effective immediately, except when printing the 
display using the simultaneous keystrokes tONllpRINTI (because this docs 
not use PRTPAR). This printing method is affected only by the delay 
parameter, a change in which will not affect IONllpRINTI until after the 
next printing command has been executed. To have a new delay time 
affectlONllpRINTI immediately, use the DELAY command, which takes a 
real-number argument from level 1. 



RelNlpping Example. If the remapping string were "ABCOEFGH" 
and the character to be printed had value 131, then the character actually 
printed would be "0", since 131-128=3 and "An has the value zero. A 
character code of 136 or greater would nol be remapped since 
136-128=8, which exceeds the length of the string. 

51, 52, . .. 

The ISOL and QUAD commands return8"nerol solutions (as opposed to 
principal solutions) for operations. A general solution contains variable(s) 
for arbitrary integer(s) or arbitrary sign(s) or both. 

The variable s 1 represents an arbitrary + or - sign. Additional arbitrary 
signs arc represented by s2, s3, etc. 

If flag -1 is set, then ISOL and QUAD return principal solutions, in 
which case the arbitrary sign is always + 1. 

EDAT 

WAT is a variable in the current directory. II contains either the current 
statistical matrix or the narne of the variable containing this matrix. This 
matrix contains the data used by the Statistics applications, including the 
plouing of scalier, histogram, and bar plots. 

Statistical "atrlx for Variables 1 to m 

Xu X21 Xm 1 

X l2 X22 Xm2 

Xln X2It Xmn 

You can designate a new current statistical matrix by entering new data, 
editing the current data, or sdecting another matrix. 

The command CLE clears the current statistical matrix. 



EPAR 

EPAR is a variable in the current directory. It contains eitbcr the current 
statistical parameter list or the name of the variable containing this list. 

Parameter Description Default 
(Command) Value 

Indep. col. no. Independent-variable's column 1 
(XCOl) number. A real number. 
Dep. col. no. Dependent-variable's column 2 
(VCOl) number. A real number. 

Intercept (LR) Coefficient of intercept as 0 
determined by the current 
regression. A real number. 

Slope (lR) Coefficient of slope as determined 0 
by the current regression. A real 
number. 

Model (UNFIT, Regression model (UNFIT, EXPFIT, UNFIT 
etc.) PWRFIT, or lOG FIT) . 

Parameters without com mands can be modified programmatically by 
storing new values in the list contained in EPAR. 
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- Contacting Hewlett-Packard 

For Information About Using the Calculator_ If you have 
questions about how to use a particular command, also check all 
related commands. Also check the owner's manual: the table of 
contents, the index, and "Answers to Common Questions" in appendix 
A. If you can't find an answer in the manuals, you can contact the 
Calculator Support department: 

Hewlett-Packard 
Calculator Support 

1000 N.E. Circle Blvd. 
Corvallis, OR 97330, U.SA. 

(503) 757-2004 
8:00 a.m. to 3:00 p.m. Pacific time 

Monday through Friday 

HP Calculator Bulletin Board System_ The Bullctin Board 
provides for thc exchange of softwarc and information bctween HP 
calculator uscrs, developers, and distributors. It operates at 
300/1200/2400 baud, full duplex, no parity, 8 bits, 1 stop bit. The 
telephone number is (503) 750-4448. The Bulletin Board is a free 
service-you pay for only the long-distance telephone charge. 
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