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INTRODUCTION e In an effort to provide continued value to it's customers, Hewlett-Packard is introducing a unique service for 
the HP fully programmable calculator user. This service is designed to save you time and programming effort. 
As users are aware, Programmable Calculators are capable of delivering tremendous pr9blem solving potential in 
terms of power and flexibility, but the real genie in the bottle is program solutions. HP's introduction of the first 
handheld programmable calculator in 1974 immediately led to a request for program solutions - hence the begin­
ning of the HP-65 Users' Library. In order to save HP calculator customers time, users wrote their own programs 
and sent them to the Library for the benefit of other program users. In a short period of time over 5,000 programs 
were accepted and made available. This overwhelming response indicated the value of the program library and a 
Users' Library was then established for the HP-67/97 users. 

To extend the value of the Users' Library, Hewlett-Packard is introducing a unique service-a service designed 
to save you time and money. The Users' Library has collected the best programs in the most popular categories from 
the HP-67/97 and HP-65 Libraries. These programs have been packaged into a series of low-cost books, resulting 
in substantial savings for our valued HP-67/97 users. 

We feel this new software service will extend the capabilities of our programmable calculators and provide a 
great benefit to our HP-67/97 users. 

A WORD ABOUT PROGRAM USAGE 

Each program contained herein is reproduced on the standard forms used by the Users' Library. Magnetic 
cards are not included. The Program Description I page gives a basic description of the program. The Program 
Description II page provides a sample problem and the keystrokes used to solve it. The User Instructions page 
contains a description of the keystrokes used to solve problems in general and the options which are available to 
the user. The Program Listing I and Program Listing II pages list the program steps necessary to operate the calcu­
lator. The comments, listed next to the steps, describe the reason for a step or group of steps. Other pertinent 
information about data register contents, uses of labels and flags and the initial calculator status mode is also found 
on these pages. Following the directions in your HP-67 or HP-97 Owners' Handbook and Programming Guide, 
"Loading a Program" (page 134, HP-67; page 119, HP-97), key in the program from the Program Listing I and 
Program Listing II pages. A number at the top of the Program Listing indicates on which calculator the program 
was written (HP-67 or HP-97). If the calculator indicated differs from the calculator you will be using, consult 
Appendix E of your Owner's Handbook for the corresponding keycodes and keystrokes converting HP-67 to HP-97 
keycodes and vice versa. No program conversion is necessary. The HP-67 and HP-97 are totally compatible, but 
some differences do occur in the keycodes used to represent some of the functions. 

A program loaded into the HP-67 or HP-97 is not permanent-once the calculator is turned off, the program 
will not be retained. You can, however, permanently save any program by recording it on a blank magnetic card, 
several of which were provided in the Standard Pac that was shipped with your calculator. Consult your Owner's 
Handbook for full instructions. A few points to remember: 

The Set Status section indicates the status of flags, angular mode, and display setting. After keying in your 
program, review the status section and set the conditions as indicated before using or permanently re­
cording the program. 

REMEMBER! To save the program permanently, clip the corners of the magnetic card once you have 
recorded the program. This simple step will protect the magnetic card and keep the program from being 
inadvertently erased. 

As a part of HP's continuing effort to provide value to our customers, we hope you will enjoy our newest concept. 
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Computes Gamma function, Gaussian hypergeometric function, Jacobian 
polynomial, Legendre polynomial, Gegenbauer polynomial, and first and 
second Chebychev polynomials. Works for positive or zero subscripts and 
superscripts, but for large subscripts can be slow. Gamma function for 
0< x < 70.95. 
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Valid for 
Accuracy 

This program will compute incomplete elliptic integrals of the first or 
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Program Title 

Contributor's Name 

Address 

Program Deseripfion I 
Eigenvalues for 3rd Order system 

Hewlett-Packard Company 

1000 N. E. Circle Boulevard 

City Corvallis State OR Zip Code 97330 

Program Description, Equations, Variables This program solves eigenvalues aLa 3nl~Qrder 

system described by Ax = AX, i.e. 

all al2 al3 xl xl 

a21 
a22 a23 x2 = A X2 

a3l i!32 i!33 X3 X3 

~igenvalues A1,A2, and Alare solved from 

det (AI - AJ = 0 

Roots for th~ cubic equation is solved by using the exact formula. 

Operating Limits and Warnings 

This program has been verified only with respect to the numerical example given in Program Description 1/. User accepts and uses 
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance 
upon any representation or description concerning the program material. 

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS 
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS 
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN­
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM 
MATERIAL. 
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Sketch(es) 

Sample Problem s) 

(1) 1 

A = 
1 0 

~ 

r-
(3) 1 

A3 = a 

a 
"-

0 

0 

a 

a 

a 

-
0 

-1 

-0. a..§.. 

-
a 

a 

a -

Solution(s) Load side 1 and 2, Swi tch to [NORM] 

-
(2 ) 13 -3 

A = 2 0 4 

-15 
~ 

9 

(1) 1 [STO] 1, a [STO] 2, ....... 1 [CHS] [STO] 8, 0.05 [CHS] [STO] 9; 
[A] ~ 1.3 = 1,1.1,1.2 =-O.02S± 0.9997j 

(2) 13 [STO] 1, a [STO] 2, ....... 0 [STO] 8, 7 [CHS] [STO] 9; 
[A] ~ 1.3 = 8, 1.1 = 4, 1.2 = -2 

(3) 1 [STO] 1, 0 [STO] 2, ..... 

[A] ~ 1.3 = 1, 1.1 = 1.2 = a 

Reference(s) (1) C.G. CULLEN, Matrices and Linear Transformations 
Addison-Wesley Publishing Co. 1967 

(2) HP-97 Standard Pac program 09. 
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STEP INSTRUCTIONS 
INPUT KEYS OUTPUT 

DATA/UNITS DATA/UNITS 

1 load side 1 and side 2 CJCJ 
2 Switch to rNQRMl c=::J c=J 
3 Inout e 1 ernents of A rna tri x a a~~ LsIoJ r-J J a~] 

~II 
"'-". 

iI I I Will L~2_J a 
aLI aLI [.STd.] [_3] /1 

oll oll [SloJ [~AJ oll 
a." a~" a,,, 
aiL illL r-S"([J 1~5 J IL 

a"" 
aLL aLL [ _5.10J [Ji-.J 

...... 

a.,,, 
a .)L aolL [snfl[--tl "' ... 

a, ... 
..a,lol 

Ij [ _s.Icf J L ___ ~~ a~~ [" ... a"" 
L~ L') lSrgJ L)~ ...... 

a ... a ...... a ...... 
"'''' ~ [--~ r=J ~~ 

4 Calculate eiqenvalues [ X-] [~=~l A .... A,.A,,* 
5 For a case 00 to steo 3 [----~ [=-___ -J ~ I c.. 

new 
[~~J [--_=1 
l_--_-J r_ -1 

*Note· The orint out will he of the form 1_-- 1[--.=1 
x.xxxx fl) [~_ =J [_-.=J 

j' [---] C--=---=J 
x.xxxx T (A. real) [~l r-~-=] 

x.xxxx Z (A~ imagjn.L r=:l [-=~] 
x.xxxx Y (A~ reall l_ ~J C--_] 
x.xxxx X (A~ imaqin. ) [ _ ~~_- J [_ -==] 

t:: L - = J [--] 

L_:_:J L_=---J 
[=--~_] [~~.:l 

[ =-] [-----=~ 
[=~ ] L_= __ ] 
[-~ ___ l [=~ 
L :~_-l [=:=.1 
r 11 ___ J 
[ -J L --- ] 
[ If J 

r J [=~] 
r 11 ___ J 
r 1 L __ J 
[ I r-J 
I I [ ~-l 
r- - J L ] 
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~TI:P KFY EKTRY KEY CODE 

881 
B82 
883 
884 
885 
886 
887 
888 
889 
818 
811 
812 
813 
814 
815 
816 
817 
818 
819 
828 
821 
822 
823 
824 
825 
826 
827 
828 
829 
83B 
831 
832 
833 
834 
835 
836 
837 
838 
839 
848 
841 
842 
843 
B44 
845 
846 
847 
848 
849 
858 
851 
852 
853 
854 
855 
856 

*LBLR 
SPC 

1 
6 

STOI 
RCL8 
RCL6 
RCL5 
RCL9 
GSB9 
RCLl 

x 
STOi 
RCL2 
RCL9 
RCL8 
RCLJ 
GSB9 
RCL4 

x 
ST+i 
RCL3 
RCL5 
RCL6 
RCL2 
GSB9 
ReL7 

x 
ST+i 
ISZI 
RCLl 
RCL5 
RCL7 
RCLJ 
GSB9 
STOi 
RCLl 
RCL9 
RCLS 
RCL6 
GSBS 
ST+i 
peLS 
HL9 
RCL4 
RCL2 
GSB9 
5T+; 
RCLl 
RCL5 
RCL9 

+ 
+ 

CHS 
P:S 

ST02 

21 11 
16-11 

81 
88 

35 46 
36 88 
36 86 
36 85 
36 89 
23 89 
36 81 

-35 
35 45 
36 82 
36 89 
36 88 
36 83 
23 89 
36 84 

-35 
35-55 45 

36 83 
36 85 
36 86 
36 82 
23 89 
36 87 

-35 
35-55 45 
16 26 46 

36 81 
36 85 
36 87 
36 83 
23 89 
35 45 
36 81 
36 89 
36 8S 
36 86 
23 89 

35-55 45 
36 85 
36 89 
36 84 
36 82 
23 89 

35-55 45 
36 81 
36 B5 
36 89 

-55 
-55 
-22 

16-51 
35 82 

S2 2 
A S 

r 

COMMENTS Sl'EP KEY ENTRY KEY CODE 

Calculate coeffi­
cients of the 3rd 
order polynomial 

857 
858 
859 
B68 
861 
862 
863 
864 
B65 
866 
867 
868 
B69 
87B 
871 
872 
873 
874 
875 
876 
877 
878 
879 
888 
B81 
882 
B83 
B84 
885 
B86 
887 
888 
889 
B98 
891 
892 
B93 
894 
895 
896 
897 
898 
899 
188 
181 
182 
183 
184 
IB5 
186 
187 
188 
189 
118 
111 
112 

REGI~ I r.t1;, 

3 4 

CF8 
CFl 

RCLB 
X=8? 
GTOJ 
RCLl 

3 
x 

RCL2 
X2 

9 

STD3 
RCU 
RCL2 

x 
9 

x 
RCL8 

2 
7 

x 

RCL2 
3 

~'x 

2 
x 

5 
4 

5T04 
X'l 

RCL3 
3 

yx 
+ 
8 

X~~'? 

GT03 
RCL4 
RCL3 

3 
yK 

CHS 
IX 

CDS"" 

COS 
RCLJ 

CHS 
IX 

S3 S4 S5 S6 

Q R 

(or f) 
S 

o r 
w (or "2" ) 

T 

16 22 88 
16 22 81 

36 88 
16-43 

22 16 14 
36 81 

83 
-35 

36 82 
53 

-45 
89 

-24 
35 83 
36 81 
36 82 

-35 
89 

-35 
36 88 

82 
B7 

-35 
-45 

36 B2 
83 
31 
82 

-35 
-45 
85 
B4 

-24 
35 B4 

53 
36 83 

B3 
31 

-55 
BB 

16-35 
22 83 
36 84 
36 83 

83 
31 

-22 
54 

-24 
16 42 

83 
-24 
42 

36 83 
-22 
54 

COMMENTS 

IOf Test 1 constant 
is zero 

Solve for the real 
root A3 

I­

I-

S8 0 S9 
"S 1\ 

II Index 



91 Pro~r8m I~ls.I .. ~ I I 
STEP KEY ENTRY KEY CODE COMMENTS STEP KE¥ ENTRY KEY CODE 

113 
114 
115 
116 
117 
118 
119 
128 
121 
122 
123 
124 
125 
126 
127 
128 
129 
138 
131 
132 
133 
134 
135 
136 
137 
138 
139 
148 
141 
142 
143 
144 
145 
146 
147 
148 
149 
158 
151 
152 
153 
154 
155 
156 
157 
158 
159 
168 
161 
162 
163 
164 
165 

x 
2 

(;T04 
.LBL3 

X~~J 

IX 
STag 
RCL4 

+ 
(;SB5 
RCL4 
RCL9 

(;SB5 
+ 

.LBL4 
RCL2 

STOE 
PRTX 

.LBL2 
RCL2 
RCLE 

+ 
STaB 
RCLet 
RCLE 

CHS 
STD7 

.LBL? 
RCL8 

X'Z 
Rca 

4 
x 

eMS 
X>8? 
SFI 

X=8? 
SF8 
{lBS 

IX 

STOD 
RCte 

CHS 
2 

-35 
82 

-35 
22 B4 
21 83 

-41 
54 

35 89 
36 84 

-55 
23 85 
36 ~4 
36 et9 

-45 
23 85 

-55 
21 84 
36 82 

83 
-24 
-45 

35 15 
-14 

21 82 
36 82 
36 15 

-55 
35 88 
36 88 
36 15 

-24 
-22 

35 87 
21 81 
36 88 

53 
36 87 

84 
-35 
-45 
-22 

16-44 
16 21 81 

16-43 
16 21 88 

16 31 
54 
62 

-24 
35 i4 
36 88 

-22 

166. -24 
167 STDe 35 13 
168 Fl? 16 23 81 

Sand T 

Reduce to 2nd 
order and calcu­
late A1' A2 

LABELS 

220 

169 
178 
171 
172 
173 
174 
175 
176 
177 
178 
179 
188 
181 
182 
183 
184 
185 
186 
187 
188 
189 
198 
191 
192 
193 
194 
195 
196 
197 
198 
199 
288 
281 
282 
283 
284 
285 
286 
287 
288 
289 
218 
211 
212 
213 
214 
215 
216 
217 

(;TOl 
ReLD 

+ 
e 

RCte 
RCLD 

8 
STOB 

*LBLl 
ReLD 
RCLe 
RCLD 

CHS 
.LBL8 

PRST 
P~S 
SPC 
RTH 

.LBL9 
x 
RJ. 
x 
Rt 

RTH 
*LBL5 
X(8? 
(;SB6 

1 
EHTt 

3 

yx 

F2" 
CHS 
RTH 

.LBL6 
SF2 
CHS 
RTN 

.LBLJ 
PRTX 
RCLl 
ST07 
RCL2 
STOB 
(;T07 

'V'S 

FLAGS 

22 81 
36 14 

-55 
88 

36 13 
36 14 

-45 
88 

22 88 
21 81 
36 14 
36 13 
36 14 

-22 
21 88 
16-14 
16-51 
16-11 

24 
21 89 

-35 
-31 
-35 

16-31 
-45 
24 

21 85 
16-45 
23 86 

81 
-21 
83 

-24 
31 

16 23 82 
-22 
24 

21 86 
16 21 82 

-22 
24 

21 16 14 
-14 

36 81 
35 87 
36 82 
35 88 
22 87 

51 

COMMENTS 

Complex A1, A2 

J 
-I 

Multiply 

Subtract 
---.l 

l 
1----1 

Negative V-

For A3 = 0 

SET STATUS 
A B 
-+-A~.Al.A? 

c D E o Double FLAGS TRIG DISP 
c a d zero A... e 1 Complex ON OFF 

~----__ ~ ________ +-______ -4~ _____ ~~~ ______ ~ ______ ~O 0 ~ 

o 1 Complex 22nd order 3 Sand T 4 A3 2 <0 1 0 IKI 
~--~~~--~----~~~--~~------~~~~--~3------~2 0 ~ 
5 3V 6 SF2, CHS 7 USED 8 Pri nt 9 0 <:) 3 0 181 

b 
DEG ~ 
GRAD 0 
RAD 0 

FIX IS 
SCI 0 

~~ 

5 
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Program Deseription I 
Program Title Eigenvalues/vector. of 3rd-order Systems H/Dtstinct Real 

Eigenvalues. 

Contributor's Name Hewlet't Packard -COmpany·, APD 

A~r~ 1~310Pruneridge Avenue 
City CUpertinQ _________ 8tate ..,c"1la..---------Zlp Code 9 5014 

Program Description, Equations, Variables 

from AX = AX _._----------_ .. _------- .-

(a) Power method -_ .. ---_.---_ .. _--_ ... _- -------.------ ._--.--- --- ._----------_._------ ----

_____ ~_~S_U!!l~ the ~.tge"_'{ClJ~~~Qf.A.. a!'e_}l'.}_a--Cl!l_~~a_-~her~-¥> 1 A21 ~ 1 A-3-L~ __ 

___ Now J~tA.QPer~tg .rE!p!t~tedlY_Jtn a vec'tQr __ 't_Lwhich Wg_~Jl.res$_as a lin~ 

__ .......%c"""ol1]1>i nati9Jl_Jtftb.e..!!.i gel)ygC.tQr'$ 'L = Ctv--l-±--C::cY-2-~-3....1hE!fJ 
. - A2 . -- - ').3 ) . -.--------

Av=~lAvl + c2Av~ .. ~ __ clv3 = Al(~L~]_+ c2 I1 v2·~_~3_Al v3 _______ _ 

A A 
Aftv" = A~ [clvl .+ c2 _(A~)PV2~ .. ':3~A~)Pv3] 

- ------------------- --- -------

therefore 

-------.... _--_._ ...... _--- ----_._- .. ------ _._-------_. __ .- -----_ .. _--- _._------_._----_.-_._----._._._--------

Operating Limits and Warnings 

::good: g~~?_s of the ~niti~l eigen'{~c;tor_'Ll-. _Lt_~ __ fir.§j:_~_()Il!Q().!}~.!!tJ?f_1he ______ _ 
_ eigenvectors is zero, the_ILtt is necess(lX'Y to do ,simiJarity transformati.o.ll~ __ in __ 

order to use this progrCi.!!l __ _ 

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses 
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance 
upon any representation or description concerning the program material. 

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS 
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS 
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHAll BE LIABLE FOR INCIDENTAL OR CONSEQUEN­
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM 
MATERIAL. 



Sketch(es) 

Sample Problem(s) 1..1 = -5, 1..2 = -1, A =-3 3 

(1) [-3 1 

~l =Hl V2 =m· V3 =U] A = 2 -3 Vl 
0 1 -3 

1..1 = 0.06, 1..2 = -0.02, "3 .. 0.01 

(2) [3006 -1.98 402
J V, =F2} V2 = [4~3J V3 =F6] A = 1.04 0.67 -1.47 , 

-1.76 -1. 14 2.44 1/2 4/3 1/3 

Solution(s) (1) [NORM] [f] [Cl REG] 3 [CHSJ [STOJ 1, 2 [STO] 2, 0 [STOJ 3, 
[STO] 7, 1 [STO] 4, [STOJ 6, 3 [CHSJ [STOJ 5, [STOJ 9, 2 [STOJ 8, [AJ + aij , 1 [STOJ 

[AJ. [BJ + 1.. 1' V1, 1.. 2' V2, 1.. 3' V3 

(2) [NORM1 [fJ [Cl REG]3.06 [CHS] [STO] 1, 1.04 [STOJ 2, 1.76 [CHSJ [STOJ 3, 1.98 
[CHSJ [STO] 4, 0.67 [STO] 5, 1.14 [CHS] [STOJ 6, 4.26 [STOJ 7, 1.47 [CHSJ [STOJ 8, 
2.44 [STOJ 9 [AJ + aij , 1 [STO] [AJ, [STOJ [BJ, [STOJ [CJ, [BJ+Al,Vl ,A2,V2,A3,V3 

Reference(s) (1) Charles Cullen, Matrices and Linear Transformations. 
ADDISON-WESLEY PUB. COMPANY, MARCH 1967 

(2) Carl-Erik Froberg, Intro. to Numerical Analysis 
ADDISON-WESLEY PUB. COMPANY, 1969 

7 
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, 
STEP INSTRUCTIONS 

INPUT KEYS OUTPUT 
DATA/UNITS DATA/UNITS 

1 Load side 1 and side 2 CJc=1 
2 Input a .. all I sTOI CIJ 

'J a?l [ S'to I r.:.LJ 
a3l CSIDJ L~3J 
a12 ~sfQl [_~4 J 
a22 r-sr]J [ [J 
a32 [:STO] [IJ 
a13 [~T]J CIJ 
a?~ r_~tQ'C8_l 
a33 Cstill L-9~ 

3 ITo orint a .. [j[l C_~ a .. 's 
4 To calculat~ eiqenvalues and eiqenvectors. in- [-~C~ IJ 

Iput initial guess of the first eigenvector:, C-J [=~ , 
v, v, I [ sIQ] [--A-] vl 

11 

f 

, [=-~J c::=J 
v? v 1 [STO] LIJ v~ 

z CJCJ 
~ , 

v3 v~T [-~T]J [=:LJ v~ 
,J l_ JCJ ,J 

and press OJ c:::::J A. • s, v' • 5 

5 IFor a new case ao to sten 2 CJc=J 
c:::J C~ 
c:::J L ] 
c=Jc=J 
c=Jc=J 
c=Jc=J 
c:::::::J CJ 
c:::::::J CJ 
c:::J c=J 
CJ C--=:J 
I= ___ -=J C::::J 
[=:J L=:J 
L=J c=J 
L_J [ ___ ] 
L--::::J L ___ J 
C::::==-l [~ 
[ __ -~J C~ 
L __ _.1 [ ._.] 
r 

--

J [ 1 
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... t:l' - - KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

8el tLBLH 21 11 --

I 

85? -24 
8B2 e t;t; I 858 DSP9 -63 89 
BB3 c·-r,-, T 35 46 

I 
859 RHD 16 24 '-'iV .. 

884 *LBLl .21 81 868 ReLB 36 88 
885 ISZI 16 26 46 i 

I 
861 RHD 16 24 

8B6 RCLi 36 45 862 X=i-''? 16-33 
B8? P~:TX -14 i 863 H08 22 8t; 
888 RCLI 36 4£ I 864 RCLD 36 14 
8B9 3 8J Print a .. 865 RCLA 36 11 
818 X=iJ ,? 16-J3 1J 866 . -24 
811 SPC 16-11 867 ST08 35 88 
B12 x:)-' -41 868 RCLD 36 14 

I 
813 6 86 869 STOA 35 11 
814 X='r',? 16-33 878 RCLE 36 15 
815 SPC 16-11 871 STOB 35 12 I 816 X~..,. -41 872 RCLI 36 46 , ~. 

817 9 tF' _. 873 5TDC 35 13 
818 X=i''i 16-33 874 bT03 22 83 --
819 bTO? 22 81 1- 875 *LBL8 21 BB 
828 bTUl 22 Bl ---1 876 DSP4 -63 B4 i 

I 

821 *LBLB 21 Ii. 877 bSBB 23 88 I 822 SPC 16-11 1 878 1 Bl 
823 [F8 16 22 8i CalCUlate Al and v 879 STDA 35 11 I 
824 *LBLJ 21 83 

I 
888 PRTX -14 

825 RCLl 36 81 881 RCLE 36 15 I 

826 RCLA 36 11 
I 882 RCLD 36 14 

\ 827 RCL4 36 &4 883 . -24 
828 RCLB 36 12 i 884 STOB 35 12 

v1 829 bSB9 23 B9 885 PRTX -14 Print Al ' 838 RCL? 36 B? 886 RCLI 36 46 
831 ReLe 36 13 Iteration: 887 RCLD 36 14 

J 832 x -35 power method 888 . -24 
833 + -55 889 STOC 35 13 
B34 STOD 35 14 898 bSB8 23 B8 
835 RCL2 36 82 891 SPC 16-11 
836 RCLA 36 11 892 RCL5 36 85 1-

837 RCL5 36 85 8Q~ RCLB 36 12 

I 
J,j 

838 RCLB 36 12 894 RCL4 36 84 
839 GSB9 23 69 895 ,.- -35 I 

.-\ 

848 ReL8 36 88 896 - -45 
841 RCLC 36 13 

I 
897 P:S 16-51 

842 x -35 898 5T06 35 86 
84J + -55 899 P:S 16-51 
844 STOE 35 15 188 RCL6 36 86 
845 RCLJ 36 83 

. 
181 RCLC 36 13 

B46 RCLA 36 11 I 182 RCL4 36 84 
847 RCL6 36 86 I 183 x -35 
848 RCLB 36 12 184 - -45 Construct B matrix : 
849 GSB9 23 89 I 185 p~c- 16-51 ~~ 

858 RCL9 36 89 I 

I 
186 STO? 35 B7 

851 RCLe 36 13 I 187 P:S 16-51 
052 x ~r 

i 186 RCL8 36 86 -" .. ' 
853 + -55 I 

I 
189 RCLB 36 12 

B54 STGI 35 46 118 RCL7 36 87 
855 RCLD 36 14 111 x -35 
856 RCLA 36 11 ! 

112 -45 -
REGISTEH:> 

0 1 2 3 4 5 6 7 8 9 
A1 all a~>l a11 a12 a?? a1? a13 a?1 a~~ 

50 51 3 3 52 3 3 53 542 2 55 2 2 56 57 b 58 59 
A3 Z2' v2 z3' v3 A2 z2' v2 z3' v3 bll 21 b1? b22 

temp, 1 1 IB 1 Ie 1 D 1 -b Itemp AV~, r 1Itemp Av1 (x1)k= (A2)k (x3)k temp Av1, 2" 2" 
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

113 P:S 16-51 I ! 169 P:S 16-51 
114 STOB 35 88 I 178 RCL~ 36 88 i 

115 P:S 16-51 I 171 X:Y -41 
116 RCL9 36 89 i r' (,.. - -45 
117 RClC 36 13 173 . -24 
118 RCL{ 36 87 174 ST.;1 35-24 81 
119 x -35 175 ST.;2 35-24 8~ 

I 128 - -45 176 RCL8 -.- f-' 

I 
"0 ... Co 

121 P:5 16-51 177 ST+l 35-55 81 
122 STD9 35 89 178 RCLC 36 13 
123 RCL6 36 86 179 ST+2 35-55 82 
124 + -55 188 RCLA 36 11 
125 STDl 35 46 181 PRTX -14 
126 >:2 53 and solve for the 182 RCLl 36 81 
127 RCL6 36 86 eigenvalues 1..2 and 183 PRTX -14 
128 RCL9 36 89 1..3 184 RCL2 36 8~ 
129 x -35 185 p-+c 16-51 -... .., 
138 RCL8 36 88 186 (;588 23 88 

~ 

I 

131 RCL{ 36 87 , 187 SPC 16-11 
132 x -35 188 F8? 16 23 8El 
133 - -45 189 RTN 24 

I 134 4 84 198 SFB 16 21 8[1 , 
135 x -35 191 P:S 16-51 I 

I 136 - -45 192 RCLB 36 88 ~ 

137 IX 54 193 RCLJ 36 83 , 

138 . ., 
Co 82 194 STOB 35 Bf! 

139 -24 195 X:'r' -41 
, 

. 
148 STOD 35 14 196 5T03 35 83 i 

141 RCLI 36 46 197 RCL1 36 81 i 
I 

142 . ., 
8~ 198 RCL2 36 B2 I .:. 

143 2- 199 RCL4 36 84 I . - 't 

r 144 STOE 35 15 288 RCl5 36 85 
V
3 145 RCLD 36 14 281 5T02 35 82 Calculate 

146 - -45 282 RJ. -31 
147 STOB 35 88 283 STOI 35 81 
148 RCLE 36 15 284 RJ. -31 
149 RCLD 36 14 285 ST05 35 85 
158 + -55 286 RJ. -31 
151 ST03 35 83 --- 287 ST04 35 84 
152 *L8L2 21 82 - 288 (;T02 22 82 1-

153 RCLB 36 B8 289 *L8L9 21 89 I 154 (;588 23 88 218 x -35 
155 RCl6 36 86 211 RJ. -31 
156 - -45 212 x _7~ x, + ..,~, 

I 
157 ST02 213 

I 

35 82 Rt 16-31 
~ 158 RCL8 36 88 214 + -55 

159 ST01 35 81 215 RTN 24 
168 x:r -41 2i6 *l8L8 21 88 
161 P:S 16-51 2 217 PRTX -14 
162 RCL4 36 84 Solve for v 218 *L8L{ 21 B7 Print 
163 PCL7 36 87 

I 

219 SPC 16-11 _J 
164 R.J. -31 228 RTN 24 
165 x:~ .. -41 221 R/S 51 
166 R1 16-31 I 

! 

I 
167 (;589 23 89 
168 RCL8 36 88 I ~ I I 

LABELS FLAGS SET STATUS 
A a;; B Ai IS & vi c 0 E 0 v3 FLAGS TRIG DISP 
a b c d e 1 ON OFF 

0 0 ~ DEG 1X1 FIX .00 
o 1..1 , Vl 1 2 V2, V3 3 4 2 1 0 !X1 GRAD 0 SCI 0 

5 6 7 8 9 3 
2 0 

~ 
RAD 0 ENG

4
D 

X, + 3 0 
n __ 



Program Deseripfion I 
Program Title Matrix Algebra 

Contributor's Name Jeffery J. Straw 
Address 419 Michigan St., Apt. 4 

City Hancock State MI Zip Code 49930 

Program Description, Equations, Variables 

For two matrices X and Y, each with dimensions less than or equal to three, 
this program will solve for the product or sum of them, the difference between 
them, or the result of a scalar multiplication of either. Each matrix is 
stored upper left justified in a 3x3 array. With the exceptions of the scalar 
multiplication of Y and the copying of X into Y, all results replace the 
matrix X and are upper left justified. 

Equations used are: 

3 
Matrix Product: Xij = n~l X in Y nj, i = 1,2,3; j = 1 ,2,3 

Matrix Sum or 
Difference: X' . lJ = Xij ± Y ij , = 1 ,2,3; j = 1 ,2,3 

Scalar Multiplication: Xij = aXij or Yij = bYij, = 1,2,3; j = 1,2,3 

Operating Limits and Warnings The product of two matrices where the number of columns 
of the first is unequal to the number of rows of the second is undefined, as is 
the sum or difference of two matrices of unequal dimension. These illegal 
operations will be undetected by this program, since it assumes each matrix is 
a submatrix of a 3x3, all undefined elements of which are zero. Correct answers 
will result for legal operations, but care must be taken that the operations 
are indeed legal. 

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses 
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance 
upon any representation or description concerning the program material. 

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS 
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS 
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN­
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM 
MATERIAL. 

11 
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I)rc)~.·am I ).·s(·.·i p. ic)" II 
Sketch(es) The matrix X =[!] is stored as 

[~ 
0 

~] 
, 

0 

0 

Sample Problem(s) Given the following matrices, find P*Q: 

P=[274J 
1 6 3 

Solution(s) 3 [A] -+ 0.00 

2 [R/S] 7 [R/S] 4 [R/S] 1 [R/S] 6 [R/S] 3 [R/S] -+ 3.00 

2 [B] -+ 0.00 

9 [R/S] 4 [R/S] [R/S] 4 [R/S] 2 [R/S] 5 [R/S] -+ 5.00 
[C] -+ 0.00 

[f' ] [A] -+ 33.00*** 56.00*** 0.00*** 

21.00*** 43.00*** 0.00*** 

0.00*** 0.00*** 0.00*** 

P*Q is given in the upper left 2x2 submatrix. 

Reference(s) 



STEP 

1 
2 
3 

4 

5 
6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

1'7 

18 

MATRIX ALGEBRA 

prt X 
# col X 

prt V 
# col V 

INSTRUCTIONS 

Load Side 1 and Side 2 

X -+- V 
X*V -+- X 

Input number of columns in matrix X 
Enter elements of the matrix X b~ rows 
Repeat step 3 until all elements are entered 
To COpy X into V. qO to step 10 
To multiply X by a scalar, go to step 11 
Input number of columns in matrix V 
Enter elements of the matrix V by rows 
Repeat step 6 until all elements are entered 

For matrix multiplication (X*V -+- X) 

For matrix addition (X+V -+- X) 

For matrix subtraction (X-V -+- X) 

To copy X into V (X -+- V) 

To multiply X by a scalar (aX -+- X) 

To multiply V by a scalar (aV -+- V) 

To print (display) the matrix X 

X-V -+- X 
X+V -+- X 

INPUT 
DATA/UNITS 

n 
Xii 

m 
Vi.i 

a 

a 

(A 11 9 el ements of the 3x3 are given by rows. 
The result is upper left justified.) 

To print (display) the matrix V 
(Same note above applies.) 

To interchange X and V 

For further operatlons, go to the approprlate 
step, 2-15 

To Clear ~ ~ 

To Clear V ~ 

aV -+- V 
aX -+- X 

KEYS 

CJ[_-I 
1_1\ I L~ 
I-USJ I I 
CJI I 
I II I 
I II I 
I B II I 
I II I 
I 1/ I 
I II I 
I C II I 
I II I 
I_D_II I 
I II I 
I f II D I 
I II I 
I f II C I 
I II I 
I E II I 
I II I 
I f II E I 
I II I 
I f II A I 
I II I 
I II I 
I II I 
I f I [ B I 
I ) I ) 

I II I 
I f II p~SI 

I /I I 
I ) I I 
I II I 
I II I 
[ ~ I p. 'ft;-c:r) 

I I [ I 
I -+ Itp>,sl 
I-C I [cL~1 
I t I f~S I 

13 

OUTPUT 
DATA/UNITS 

0.00 
Xii 

0.00 

Vii 

0.00 

0.00 

0.00 

0.00 

a 

a 

Xij*** 

V ij*** 

')l 

~ 



14 97 l)rc'~r8m l.Jis'in~ I 
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

881 tLBLA .-; 'f 
':'J. 11 857 RCLE 36 15 

802 [F8 16 22 88 
II"\;~;a.i; ~~ X 40 all 

858 ST03 35 83 I 883 CLRG 16-53 859 RCL4 36 84 
084 GTOB 22 8i1 z.~ 868 STDR 35 11 
885 tLBLB 21 r 0: 861 RCL5 36 05 
886 SF8 16 21 8~ 862 STOB 35 12 
087 p-.c 16-51 863 RCL6 36 B6 .. '" :t:",;+;<tl :'t~ ,(.-k, a 888 CLRG 16-53 864 STOC 35 13 
889 P:S 16-51 

tt (A~ c.:>I ....... i\S 
865 bSB2 2J 82 

818 tLBLB 21 88 'Te~+ 866 ST04 35 84 
811 RBS 16 31 +.a ... proper \"'t("l~1! 867 RCLD 36 14 
812 INT 16 34 ( :-'"* :0 :4 :~ffe.kl 868 ST05 35 85 J 

813 STOB 35 88 (1.'So J) 869 RCLE 36 15 
814 4 84 878 ST06 35 86 
815 X~'r'? 16-35 ~.,...,..o,- ..:lsplo'j 871 ReL? 36 87 
816 CLX -51 872 STOR 35 11 
817 1/X 52 

i...o~)p .fe,. e":b-:,, 
873 RCLS 36 88 

818 tLBLl 21 81 874 5mB 35 12 
819 RCLA 36 11 ~, 875 RCL9 36 89 
828 R/S 51 876 STOC 35 13 
821 ISZI 16 26 46 877 GSB2 23 82 
8?? 
~~ Fe? 16 23 88 878 ST07 35 87 

823 P:S 16-51 879 RCLD 36 14 
824 STO; 35 45 888 STOB 35 88 
825 F8? 16 23 88 881 RCLE 36 15 
826 P:S 16-51 8B2 ST09 35 89 .~ 

827 STOA 35 il 883 CLX -51 r 
828 RCL8 36 88 T"'~s. ...-0<,) d.o-~ ~ 884 RTN 24 
829 RCLI 36 46 1~ so, sk;1'l 4J".e 885 tLBL2 21 82 Mct4v-;~ "",.J4:pl 'j 
838 xn? 16-32 G fo i" o. .... J ~!.~ 886 P:S 16-51 ~"""Jo,"'c.."'\.~"'Q 
831 {;TOl 22 81 +ke. I raa;si-e.,.. 887 RCL9 36 89 
832 ReLI 36 46 888 x -35 
833 3 83 889 RCLS 36 12 
834 . -62 898 RCL6 36 86 
835 1 81 891 x -35 
836 - -24 892 + -55 
837 1NT 16 34 893 RCLti 36 11 
838 1 81 894 RCL] 36 83 
839 + -55 895 x -35 
848 3 83 896 + -55 
841 x -35 897 STOE 35 15 
842 ST01 35 46 898 ReLe 36 13 
843 ;:. 83 899 RCL8 36 88 
844 ST+8 35-55 66 188 x -35 
845 bTOl 22 81 

Mo...j .... :~ W\ ... I~iff'j 
181 RCLB 36 12 

846 tLBLC 21 13 182 RCL5 36 85 
847 Red 36 81 ,'o.':+'.",~ , L(.S~Y\'j 183 x -35 
848 STOR 35 11 re:l;swrs 4)~C!l 184 + -55 
849 RCL2 36 02 .+::.,~ Ja-k -+.-t.VI· of" 185 RCLti 36 11 
858 STDB 35 12 +<:. ~ .... b.'O.d·;"e 2. 186 RCL2 36 82 " ' 851 ReL] 36 83 .....t -C-o. ..... 187 )( -35 
852 STOC 35 13 1@8 + -55 
853 GSB2 23 82 1@9 STOO 35 14 
854 8T01 35 8i 118 RCLe 36 13 
855 RCLD 36 14 111 RCL? 36 87 
856 ST02 35 82 112 x -35 

REGI~I ~n .. 

0 1 2 3 4 5 6 7 8 9 
X33 Used Xll X12 Xl3 X21 X22 X23 X31 X32 

50 51 52' 53 54 55 56 57 58 59 

Used Yll Y12 Yl3 Y21 Y22 Y23 Y31 Y32 Y33 
A IB Ie D IE I I Used Used Used Used Used Used 



97 l)rc'~r8m I~is'in~ II 15 

STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 
~ _._-

113 RCLe 36 12 169 Fl? 16 23 81 
114 RCL4 36 84 178 CHS 2~' - .:. 

115 x -35 171 ST+i 35-55 45 
116 + -55 172 DSZI 16 25 46 
117 RCLR 36 11 17-,,j bT07 22 87 
118 RCLl 36 81 174 eLX -51 
119 x -35 175 RTN 24 
128 + -55 . 176 *LBLe 21 16 15 Scca.(a.or- h1~;pl;~6" 
1 ,.,. 

t:.J. PtS 16-51 177 SF2 16 21 82 I"'O"",,-:,,Q\ - o.l( ~ X 
122 RTN 24 178 PtS 16-51 (L...8L e-) 0" 0. v~ '( 
123 tLBLt. 21 16 12 L..=p -fov- 179 tLBLE 21 15 (L.8L.. e) 

124 SFI 16 21 81 c::l:sp~;., ("7) 188 9 89 
125 bTD3 22 83 0 ..... pr:.rl:"j «H) 181 STDI 35 46 
126 tLBLe. 21 16 11 -u.e.. ~o"l{eVl4s 182 CLX -51 
127 CFl 16 22 81 o~ "'" or:-/-: x X 183 + -55 
128 tLBL3 21 83 (LBLo.) 0"" 

184 tLBL8 21 88 
129 1 81 

~:.,. 'r' (L.!L b) 185 STxi 35-35 45 
138 STOI 35 46 186 DSZI 16 25 46 
131 tLBL4 21 84 187 bT08 22 88 
132 Fl? 16 23 81 188 F2? 16 23 82 
133 'PtS 16-51 189 PtS 16-51 
134 RCLi 36 45 198 RTH 24 
135 Fl? 16 23 81 191 R."S 51 
136 PtS 16-51 
137 PRTX -14 
138 ISZI 16 26 46 
139 9 89 
148 RCLI 36 46 
141 Xii"? 16-35 
142 GT04 22 84 
143 CLX -51 
144 RTN 24 200 

145 *LBLc 21 16 13 x...., v loop 
146 9 85 
147 STDI 35 46 
148 tLBL5 21 85 
149 RCLi 36 45 
158 p"'C-.. '" 16-51 
151 STDi 35 45 
152 PtS 16-51 
153 DSZI 16 25 46 
154 broS 22 B5 210 

155 CLX -51 
156 RTN 24 
157 tLBLcJ 21 16 14 .... o,,~~ $(Abk{~", 
158 SFI 16 21 81 
159 GT06 22 86 or 

168 tLBLD 21 14 oJcL.'4 ;01" .,....o~:t\e. 
161 CFl 16 22 81 
162 tLBL6 21 86 
163 9 89 
164 STDI 35 46 220 

165 tLBL? 21 87 
166 PtS 16-51 
167 RCLi 36 45 
168 PtS 16-51 

LABELS FLAGS SET STATUS 
A # col X B # col Y c X*y -+ X D X+Y -+ X E aX -+ X o X or Y FLAGS TRIG DISP 
a prt X b prt Y c X -+ Y d X-V -+ X e aY -+ Y 1 used ON OFF 

0 0 [29 DEG ~ FIX 6(] 

0 OFLO? 1 ent loop 2subroutinE 3 b 4 prt loop 2 aX aY 1 0 ~ GRAD 0 SCI 0 a or or 
5 6 7 8 9 3 

2 0 ~ RAD 0 ENG 2D 
CODY 100[ d or D ± 1000 s mult 100 3 0 ~ 

n __ 
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Program Deseription I 

Contributor's Name Matthew Bishop 

Address .~ .. forbes Av.enue .. ___ . 

City San Rafael .. __ State .G.alifornia Zip Code 94901 

Program Description, Equations, Variables ----- -- ~~--.--.--

Given /a, Q.2.- a~ a I,"""" "----

7 \ .... .. --

a~ at: ...... a., ao _._" -_ .. --- ~---~ ----- . ...... -

I aa .... al~ all a12 t -_. ~~--

___ \a13 alS) 
_ .. _----_ ... -

al,+.-alS --------- .. ._-

Ihe characteri sti c equa t i OD.j S A '++rlA3+r.2A 2+raA+r..Jt.-:::O .•. -~--.--

where __ ._ .. ... _. __ .. _.- .. . .. 

rl =- (al +as.+al:rta l~.L- .. _--._-_ .. __ .-
-~----*.-------

.. .. 

r2= Jal+bl )as + .. la 1 +al.6.la.u..±.{ a 1 + as. ).a-l-6..:' aSa14- al~l..s=..a,a 1 ~-a2a5",a aa It 
__ -a.liaU -_ ..... . _ .. _-- . -. 

r3=-det(Al)-al(aSall+gSglS+gllg16-aeal'+~12alS-alal0)f 

a2[aS(all+alS)-aea13-ala9]-a3[-a9(aS+a16)+aSal0+a12a13] 

+a4U13 (a6+alll~agal S-aSa14] .. .. . - _ .. _ . .. .._---

r,.=aldet(Al}-a2det(A2}+a3det(Aa)-a4det(A4) _ .. - .. 

Wher~ '7~E'7 ~~)~ :: 
-.-.-- A = aa~: :::- fu~ a:a :::_:.~:.A3==:::~: :JanO A·=E. ::: ::j 
NOTE: Trace (A) = -r1 det(A} = -r!l . 

Operating Limits and Warnings .. All stora9.~.registers (ire .used. ----

----- ----- ... 

---_._---- .. _._--- .. --'--'---- - --_. ._-_ .. --------

-_ .. - --"----- ..----.. 

_.-. --- -- -- -_._---- -- -. ----------_ ... -. 

"----- .. _- --"--- _._------- .. --+---... .. ---.-

- -_. + ._ ... - .. _--_ .. -- --.------

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses 
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance 
upon any representation or description concerning the program material. 

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS 
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS 
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN­
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM 
MATERIAL. 

, 
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Sketch(es) 

Solution(s) 1) [AJ --------~---> 1.00 Enter on successive pauses. in this order; 

J~()~ 1~0~ 1 ~0,2,-1 ,3,-1 ,0,2,-2,-1,-1 ,0. Each time i+1 will be displayed, except after--­

the last ° -------------> -1.00,0.00, 7.00. 7.00 flashes. load 
~econd card ------~------> 2.00 

_~L_[Al ------:------->1.00 Enter on successive pauses in thts order; 

1,0,0,0,1 ,O,2,-J,},-1 ,0,2,-2~-1 ,-1 ,0. Each time i+1 will be dis-J;llayed __ except 

after 1he last ° --------->-1.00,3.00, 2.00. 2.00 flashes, load 
second card -------------> -5.00. 

.. - - . 

Reference(s) 
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STEP 

1 

2. 

3. 

4. 

5. 

6 

~1 
~ 

CHARACTERISTIC EQUATION OF A 4 x 4 MATRIX 
CARD I 

~ Load Data 

INSTRUCTIONS INPUT KEYS 
DATA/UNITS 

J nad Carr! 1 CJCJ 
c:=J CJ 

Initi ali ze lLJ l--J 
c=J[ --] 

Load a. , 1 <i < 15 a. [--l [ --. J 
----- ---

[=-~J l---~ 

Repeat step 3 unti 1 16 is displayed then l-~~ l~-=-:=J 

enter a,,.. a,,. l _____ ~ L __ J 
'v v C1C-] 

-_. --

[==:J [==_~ 
[~ [-=:] 
C~ 1 ::J 

r., wi 11 flash for l-second interval s. During [ JL~ 
v l----:-=::J [ __ ~ anv of these intervals load side 1 of card 

? TI-'U> nvonnvo::lm will th",n rnntinll'" C] [=::J 
[ __ J [_~::J 

For a npw matrix aD to 1 C_]~l 
c=JL~ 
[=::J C::J 

NOTE· nATA FNTRY ORnFR· C] [=::J 
[ ] c:=J 

La a a a '\ [-=:::J [-:=J 
I . J , 

CJ[~ ::I ::I ::I ::I 

A =1 a" b tl 

J [ ___ ~~ C.=J 
" ::I " \ ,. ,. ,. ,. ) [~~::J C~ 

" '! ~ , 1 .. 
' . " -. b C::J C::J 

Also tracp (A) = -r, C=J [=::J 
det (A) = -r .. L_::J [=~ 

L~C=:J 
[==l [-=J 
[ ~l [.~ ... ~ 
[---] L~ 

-- - -- ---
l -- I [-- ---I 

-- ----

[ J l~~ ___ l 
[ 

-_. 

J I_I 
[ - I [--_--1 
1 I l _---I 
1 I [ 1 
I - I [ [ 

OUTPUT 
DATA/UNITS 

1 

i + 1 

r, 
r; 
r.., 

v 

r 
'+ 



97 I)rc'~ram 1~ls'ln~ I 
19 

STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 
881 *L8LB .2.1 8ft Compute the 857 RCLA 36 11 
882 RCL5 36 85 determinant of 858 + -55 
883 RCL9 36 89 a 3 x 3 matrix 8rQ RCLI 36 46 ,JJ 

1384 )( -35 868 + -55 
885 RCL6 36 86 C' 

R2 R') 861 CHS -22 
886 RCL8 36 88 R,+ Rs R6 862 PRTX -14 Display rl 
887 ;;$83 23 83 R7 Ra Rg 863 RCtB 36 BB Compute r2 
888 ""CLI 36 81 864 RCLR 36 11 
889 .x: -35 865 + -55 
818 RCL6 36 86 866 RCL5 36 85 
811 RCt? 36 87 867 x -35 
812 x -35 868 ReL8 36 8@ 
813 RCL4 36 84 869 RCLI 36 46 
814 RCL9 36 89 878 + -55 
815 ;;SB3 23 83 871 RCLA 36 11 
816 RCL2 36 82 IF' I~ (;SB2 23 82 
817 GSB2 23 8i: 873 RCLe 36 88 
818 RCL4 36 84 874 RCL5 36 85 
819 RCL8 36 68 1375 + -55 
828 x -35 876 RCLI 36 46 
821 RCL5 36 85 877 GSB2 23 82 
822 RCL7 36 87 878 RCL7 36 ffl 
823 (;SB3 23 83 879 RCLD 36 14 
824 RCLJ 36 83 888 (;583 23 83 
825 *LBL2 ... ,; 

~ .. 82 881 RCL8 36 12 
826 x: -35 882 ReLE 36 15 
827 + -55 883 (;SB3 23 83 
828 RTN 24 884 RCL6 36 86 
829 *LBU 21 83 885 RCL9 36 89 
838 x -35 886 (;SB3 23 83 
831 - -45 887 RCLl 36 81 
832 RTN 24 888 RCL4 36 84 
833 *LBL4 .-:,! 84 Pause for card II 889 GS8] 23 83 ".1 
834 I1RG 16-62 898 RCL2 36 8e: 
835 PSE 16 51 891 RCL8 36 88 
836 GT04 22 84 892 GS83 23 83 
837 *LBLR 21 11 Initialize 893 RCL3 36 83 
838 9 89 894 RCLC 36 13 
839 STOI 35 46 895 (;SB3 23 83 
848 *L8Ll ."l' 81 Load input 896 PRTX -14 Display r2 ~ .. 
841 ISZI 16 26 46 897 RCL8 36 88 Compute r3 
842 . ., 

~ 82 898 RCL5 36 85 
843 5 85 899 RCL6 36 86 
844 RCLI 36 46 188 RCL7 36 87 
845 xn" 16-32 Hll P;!S 16-51 
846 SF2 16 21 82 182 ST03 35 83 
847 9 89 183 R+ -31 
848 - -45 184 ST02 35 82 
849 PSE 16 51 185 RJ· -31 
858 STOi 35 45 186 STOI 35 81 
851 F::O? 

~. 16 23 82 187 RJ· -31 
852 Grol 22 81 Compute rl 188 ST08 35 B8 
853 P;!S 16-51 189 P;!S 16-51 
854 RCLB 36 86 118 RCL9 36 89 
855 RCL5 36 85 111 P;!S 16-51 
856 + -55 

REGI~ 112 ST04 35 84 
OUseci 1 Rl 2 R2 3 R3 4 R,+ 5 Rs 6 R6 7 

R7 
8 

Ra 
9 Rg 

SO 81 82 83 84 85 86 87 88 89 al a2 a3 a,+ as a6 a7 as ag a
lO 

A IB lC D 
IE I I all a12 a 13 a1,+ a 1 s a16 



20 .97 Pn)~r8m I~is.in~ I I 
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

113 RCLA 36 11 169 GSB3 23 83 
114 ST05 35 85 178 RCL2 36 82 
115 RCLB 36 12 171 GSB2 23 82 
116 ST06 35 86 172 RCL5 36 85 
117 RCLD 36 14 173 RCLA 36 11 
118 STO? 35 87 174 + -55 
119 RCLE 36 15 175 RCLe 36 13 
128 ST08 35 88 176 x -35 i 
121 RCLI 36 46 177 RCLe 36 88 
122 ST09 35 89 178 RCLE 36 15 
123 GSB8 23 88 179 GSB3 23 83 
124 STx8 35-35 88 188 RCL4 36 84 
125 P:S 16-51 181 RCLD 36 14 
126 CHS -:22 182 GSB3 23 83 
127 RCLI 36 46 183 RCL3 36 83 
128 RCLA 36 11 184 GSB2 23 82 
129 + -55 185 PRTX -14 Display r3 
138 RCLA 36 11 186 bT04 22 84 Position memory 
131 x -35 187 R/S 51 for new card 
132 RCLA 36 11 
133 RCLi 36 46 
134 GSB2 23 82 190 

135 ReL? 36 87 
136 RCLD 36 14 
137 GSB3 23 83 
138 RCLB 36 12 
139 ReLE 36 15 
148 GSB3 23 83 
141 RCL6 36 86 
142 RCL9 36 89 
143 GSB3 23 83 
144 RCL8 36 88 200 

145 (;SB3 23 83 
146 RCLA 36 11 
147 RCLI 36 46 
148 + -55 
149 RCL4 36 84 
158 x -35 
151 RCL7 36 87 
152 RCLB 36 12 
153 GSB3 23 83 
154 RCL6 36 86 210 

155 RCLB 36 8& 
156 (;SBJ 23 83 
157 RCLl 36 81 
158 GSB2 23 82 
159 RCL5 36 85 
168 RCLI 36 46 
161 + -55 
162 RCL8 36 88 
163 x -35 
164 RCL9 36 89 

220 

165 RCL4 36 84 
166 (;SBJ 23 83 
167 RCLB 36 12 
168 RCLC 36 13 LABELS FLAGS SET STATUS 

toad Data B c D E 0 
FLAGS TRIG DISP 

a b c d e 1 ON OFF 
0 0 ~ DEG ~ FIX ~ 

OUsed 1 Used 2 X,+ 3 X,- 4 Used 2 Used 1 0 !Xl GRAD 0 SCI 0 
5 6 7 8 9 3 2 0 KI RAD 0 ENG 0 

3 0 00 n----2-



97 I)rc)~ram I~is.in~ I 21 
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS , 

881 RCL4 36 84 Compute rlt 
882 RCL8 36 88 
883 ReLC 36 13 
884 P:S 16-51 060 

885 STDi' 35 87 
886 RJ· -31 
887 STD4 35 84 
888 RJ. -31 
889 ST01 35 81 
818 GSB8 23 88 
811 P:S 16-51 
812 RCLl 36 81 
813 x -35 
814 RCL5 36 85 070 

815 RCL9 36 89 
816 P:S 16-51 
817 RCLD 36 14 
818 5108 35 88 
819 RJ. -31 
828 STD5 35 85 
821 RJ. -31 
822 STD2 35 82 
823 R", -31 
824 ST-8 35-45 88 DaD 
825 GSB8 23 88 
826 P:S 16-51 
827 RCL2 36 82 
828 x -35 
829 RCL6 36 86 
838 P:S 16-51 
831 STD3 35 83 
832 RJ. -31 
833 SH8 35-55 88 
834 RCLA 36 11 090 

835 ST06 35 86 
836 RCLE 36 15 
837 ST09 35 89 
838 GSB8 23 88 
839 P:S 16-51 
848 RCL3 36 83 
841 P:S 16-51 
842 x -35 
843 ST-8 35-45 88 
844 RCL8 36 88 100 

845 PRTX -14 Display rlt 
846 RTN 24 
847 R/S 51 

SET STATUS -
FLAGS TRIG OISP 

ON OFF 
0 D ~ DEG ~ FIX 00 

110 1 D ~ GRAD D SCI D 
2 D ~ RAD D ENG D 
3 D ~ 

n_2_ 
REGISTERS 

o Used 1 Rl 2 R2 3 R3 4 RIt 5 R!i 6 R6 7 R7 8 Ra 9 Rg 
50 a 51 52 53 54 a 55 a 56 a 57 a 58 a 59 a a a a 1 2 3 It 5 6 7 a 9 10 
A all IB a12 lC al3 D alit E a15 II a 16 
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Program Deseripfion I 
Program Title "N&: 'A~" PErEPtINfIt4/T AJlJJ 

MATRIX 
Contributor's Name VPHN j., v/!sTIIF.stJA! 
Address tllJ)Ppc/C HtJf/.SE / CAL. TEen 
City f'JfJAPEA! A State Zip Code ~J JZ-h 

!h/Jttlr,5 ~- k 
~. ::: i+;J-1 .. 

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses 
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance 
upon any representation or description concerning the program material. 

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS 
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS 
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHAll BE LIABLE FOR INCIDENTAL OR CONSEQUEN­
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM 
MATERIAL. 



Sketch(e5) 

4/. 4~ 111M "11;.11" . II ,,..~ If. A 
.. 4LJl~ .(z,.~Jt .. A4~ . ......... ll.§.~IIJ . .6.. 

II, . AI .If/~ 11" "_ :::. .R: n I~ " ~ 
llf .11" .If,. If". A.O II. $J. SfP 
Ifl' 4",.11,.4,.,. A~ . fill /III ~,.sg E 

z " C 
If/ 0 
I 'I J 
() J 'I 
0 .... 0 z.. 

23 

Solution(s) 1 ca:J J IfiJ " IB1 CIIiIJ () CIllJ I Z 11IlJ I{ f!iJ J JB " e o1l/JJ, 
01l!JJ.1JiljJ ~. JI1iil 0 Jiiil., 0 rs 0 llIiJ lIB JlIlBl21iiJ, 0111 0 IiII 0_ 1/M J •. _ 
. .IIJ ~ 12.06 *.* (~flrl/l;'_t J (~'r~r",1 ~~IfII'~ #r~ Il'f~'.l.J 

.' 1. 
~ • .i.! ~*~ -~.17 *.- 6.33 •• , •. ;::t 6.17' .u 

n:t: 6.5S *.- -ti. i i... 6.1% .,~... -j.06 ••• ~ 
~.f:'. ro..,.-a. 17 .... It·ClJ-. ~.:,~ .u 1£1-. -fi.17 
~.:t [1. t:8 ~h -1:1 • .i, .p. 6.56 

.'·.0-. 6.17 ••• 

... . ... -0. 5;:. ~h 

. [1.U u:t. -0.]7:t:n [; . .33 u. -1.17 :t.u .2.17 . H"_ .. ___ 

Reference (5) 
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STEP 

~ 
2. 
3 
II 

,J' 
b 

U~r Ins'ru ... I.,ns 

~1 S'~G' MJ,.l~ "e f~/I" ZII.t/vse 

~ a; -#Je:f A ~A-I 

INSTRUCTIONS 
INPUT 

DATA/UNITS 

L,IJ ~,'Jl. 1 ~ §:J~ Z, 
[lIlltf A, , tI. 

r':"lIr III (1'",,,1- ~r i. Z II U), 4.' 
o;",/mulf I ",./ . ...1.' d:~Jt.u Nf,d" 

em..4II'IL 'If {A " 
, ,/ 

/A:'IOMJ.. 11,.~f r,/"",,, III 14-: 
/ / / 

t'A .. ~fl ~~~.... j rlflllhlA " f A -I 
I , 

. 
(..A64ul£ f/'tJJ ~II"'MIA If A"' 

f / 

, 
• (';,,,.,.,,/, f .1.1 l" II fUJItA ,f A"' 

/ I / 

I 

C,'JfI"'.fL. /11< f (,/m,.", ,f A " 
f / 

HP'b? /tI~1'4 /114/; W,,.,, ~ Il(h$lffttk 
IllS .t",. flINT 4t r!,44 12,. I~'. 11i. I~~. 
6b2/ IfNI 2br, !J)h.e,{ uc,/rJt; I2A .k f)/fh,u/- ~//hu 

I;;, 611et!1f!«/; , l/ * ff)(..{s/7 £is u iJ-.6~ M~ 'IA..~f rR/~, -' 
d- d../ &/timFl 'h//l~ ~/A'7 ~7;.J"lrr '71.ferJ /nJ?~1 e. Vtd/J~ e 
{)I /J~-f e()l()ml? , 

, 4 
f 

KEYS 
OUTPUT 

DATA/UNITS 

CJCJ 
[L] c:=J 1,00 
[RI$] r---=-~J 

. 
f 

I,sp Il ~'L] 
f~8~ ~l [ ,. 'I IhA *H 
fe J [ I 1.. **' 
[ I [ .1 " ... **1-
I IL .' I It. frJA 
I Ir- I bu 'II' 
I J [ , I J. .. *** L I [ I 

, 

[ c II J J,/II* 
1 __ 1 [ I &.1* 
I I I J b" HI 
I II I j,,. IW 
I I I I Ii.,. IN 
I I I I 
I e II I b. '1~ 
[ I [ I ,;.~m 
I II I hi. *H-
I I I I ~/" 'III 
I II I b" ~,,. 

I II I 
Ie I I I 

1---
b •. M' 

I II I i.~N* 
[ II I l1.~ *H' 
I I [ I J,",: ~H 
I I [ I &. ~.H 
[. II I --
Ie. II I ,,. *Jilt 
I I [ I ',..!HfK 
[ I [ .1 b:: .. 
[ . ·1 r I b~M1-
[ J [ I ), . .,"" I 

I 
[ I [ . I . ., 
[ lL ,I 
I I L. ., I 'I~ 

! 

f I [ . 1 
uk;( ,J. t-"ed& 't(..,{/Lf!tfYl I 

J 
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

DOl A.LBLR 21 11 057 ReLI 36 46 1 
OM 0 afi ;"11(1- tlf '/ 058 l- 81 
aB] STD; ""!"i:' 4£ . 95.9 9 B9 ..:, .... 1 

If"f",~ " 
,,~ "II 13134 ,!'::;Y -41 

1rJ,,'kr 86B ,W'¥'? 16-32 
BB5 .LBLo. 21 16 11 IAb~ 861 GT04 22 B4 
B06 STOi -r 45 862 R .. · -3~ ";--' 

8B? "!': ~,. 16 26 46 863 RJ. -31 J. .,:,,, l 

B0S RCL1 :36 46 864 ST01 35 46 
889 ~: .. ·S c· 1365 RTN 24 ~Il 

~/. 810 GTOc, 22 16 11 866 *LBLl 21 81 r,V fk a11 i?TN 24 B67 P:S 16-51 

1 IJ~ ~~3 
, 

812 JlLBLB 21 12 868 RCL2 36 82 1II,,,n-
131.3 B au &"IIfr'!t HM-II"'"",/.1 869 ReL8 36 BE, 

If f'~ I/x'l 
, 

814 STOI 35 46 878 x -35 ""lIIY; 
815 GSB0 23 a(i l' "':1I~r~ f/N~ 871 RCLE 36 15 
B16 GSB5 23 B5 1Iw,'r ~rN~.Ad/~ 8-:>'~ )( -35 ,-
017 GSB0 23 BB 873 RCL? 36 e~ 

~I / ,,"" "Ii ~ 
,. 

018 GSB5 23 B5 874 RCLD 36 14 
819 GSBB 23 iW 875 X ~r 

Jrf -/'1,,/ )d,~£ -" .... ' 
020 GSB5 23 B5 876 RCL4 36 84 
821 GSBB 23 ae 877 )( -35 
822 GSB5 23 85 878 + -55 
823 GSBfI 23 80 879 RCLC 36 13 
824 GSB5 23 85 888 PCL] 36 8~ ,j 

825 CHS -22 881 x -35 
826 PRTX -14 882 RCL9 36 89 
/iI"7 _ Co ; SPC 16-11 883 x -35 
828 RTN 24 884 + -55 
829 RTN 24 

6~~"J l',,1{ /llltf,;)' 885 RCLC 36 13 
83ft *LBLB 21 Bft 886 RCL8 36 BS 
831 8 86 

!i:! ""HtY~ 
887 x -35 

8-~' GSBl 2.3 Bl iltf~ 888 RCL4 36 i14 ... ..,~ 
833 GSB1 .-...... B1 a/&4/Af~ ,'Is 889 )( -35 £.~I 

fp 834 GSBl 23 B1 1398 - -45 
835 GSBl 23 81 /,f". /1IllfI8(f, B91 ReL7 36 B-,. 
836 RCLI 36 46 892 RCL3 36 83 
837 .-, 13'-' 893 Jt -35 Co Co 

838 4 £f4 894 ReLE 36 15 
839 SID I 35 46 895 )( -35 
848 ENTt -21 8Q~ ..1:> - -45 
841 JlLBL4 --,.; 84 897 ReL2 36 8<: Col 

842 F.'J. -31 898 RCLD 36 14 
843 RJ. -3i 899 x -35 
844 ReL; 36 45 

rrfAfe. ~/IPIIIS "I 
188 RCL9 36 89 

845 GSB3 23 B3 101 X -35 
846 GSB3 23 03 

'ItJf 182 - -45 
84? GSB3 23 B3 183 P"c- 16-51 ftWlfIt!! ~ f',.lf ... .,/ 
848 GSB3 23 B3 184 RCL6 36 86 
[149 .11:1 16-41 185 x -35 I/Ifty 1 ~ ~K'I 8511 2 82 186 x:r -41 
051 (1 Bli 187 - -45 INIfrl \f IfIZlVltIft,fe 
fir·., + -55 188 RCLI 36 46 _ ... J£ 

I~ B53 .11:1 16-41 189 2 82 
054 $TO i 15 45 11 a 4- 84 
055 /?J, -3~ Ul STOI 3S 46 
056 DSZT 16 25 4-.b .112 ENTt -21 

REGISTERS 
0 1 2 3 4 5 6 7 4. 8 4., 9 

II, 4 Z 4" 4" ~, 41 II,. ~/tI 
80 81 82 83 84 85 86 87 88 89 

411 1if/2 "'" ~'1/ "',F 4,. If" 4" 4,., 4_ 

A IB 1
C 0 1E 1[~~~ I;,J~ 

4Z1 lin 4z~ 4;., Aw 



26 97 I)rc)~ram I~is.in~ II 
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

:113 ~L8l2 21 82 ~ ct'IH/If/I' r 169 5 05 
114 R-l -31 170 - -45 , 4 115 RJ· -31 1'3~J 1 '71 STor ~r 46 .j._, 

116 RCL i 36 45 172 1 01 
117 GSB3 23 @] 173 CHS ,-,,-, 

-.:c. 
118 GSB3 -,~ 

,c~ 03 174 X#Y? 16-32 
119 GSB3 ~:~ 03 175 GT06 .-,", ,c,c tl6 
120 x;r 16-41 176 R.i· -31 
121 1 01 1--{{ R.t -31 
122 5 05 178 SrOI 35 46 
123 + -55 179 RTN 24 
124 x;r 16-41 180 *LBL? 21 07 ,.,ffft"l1 If /llsf 
l",r STOi ~r 45 181 x;r 16-41 • ,c~' ,,:\ .... 1 

""~ 126 DSZI 16 25 46 182 1 01 ~iI~ 
1 .... .,. _c.r RJ· -31 183 - -45 
128 ":CLI 36 46 184 x;r 16-41 
129 ~, 

,c t1;;: 185 ReL i 36 45 
130 0 00 186 ,\.;;y -41 
131 X#Y'~' 16-32 187 $TOi ~r 

,j .• .f 45 
132 GT02 22 02 188 RJ· -31 
133 RJ. -31 189 RTN ~I.'; 

c."t 

134 RJ· -31 190 *LBLC 21 13 C~I1I/trf-t IIlIe 
135 STor 35 46 191 GSB0 23 0ft 

~ A-' 136 RJ. -31 192 - -24 ~" ftv,., 11 J 
137 "'TN 24 193 PRTX -14 
138 *LBLJ 21 03 ,.,fttf./,111 1/tA 194 GSB0 "7 Bfi r"frt-k it' rl'r~ ,c._, 

139 x;r 16-41 
"'Mm 

195 - -24 11,4 140 .:: 85 'AI. 196 PRIX -14 f" CII"'/""t-141 - -45 197 GSB8 23 B8 
142 x;r 16-41 198 - -24 &111fHVI. ti 4 143 RCLi 36 45 199 PRTX -14 
!44 x ..... ·1 

... , -41 2e0 GSB0 23 0fi 
145 STOi 35 45 201 - -24 
146 RJ· -31 202 PRTX -14 
147 /<:TN .-, ... 203 GSBf3 23 0@ ,cot 

~"¥ 148 *LBLD 21 14 rll"HJllrf 204 - -24 
149 ReLI 36 46 (r.x~) 205 PRTX -14 
150 2 02 I11lf1s 286 GSBD 23 14 ,.IIM", ~ -151 4 84 207 SPC 16-11 
152 SIOI 35 46 208 I? TN 24 
153 ENTt -21 289 *LBL5 21 05 Hf"f1't~> 'I~" 154 *LBL6 21 86 210 X;Y -41 

" 4" 155 RJ· -31 211 RCLR 36 11 j~krHlI:'tVtf 
156 R-i -31 212 x -r {fie ~;'~Mf lI~f -j,..f 

j 
157 RCLi 36 45 213 + -55 

IYJ/~j, f'~ ~'I /5 158 GSB7 23 87 214 S'TOI 35 46 
159 GSB? 23 8;' 21S «TN 24 ~ hat~P. ) 
168 GSB7 23 B7 216 R/$ 51 1 161 GSB? 23 €I? 
162 ;,;;r 16-41 
163 4 04 
164 + cr -,..'".1 220 
165 xtr 16-41 
166 STD' 35 45 
167 R.J.. -31 
168 Ret 1 36 46 

LABELS FLAGS SET STATUS , t A 
~.llli ~f lAJ S/tAl If" ~flft rlff',S 

E 0 
".j~ if. FLAGS TRIG OISP 

a.-I IPr A 'b c d e 1 ON OFF 
0 0 81 DEG ~ FIX til 

o U(d ~f~!K3 2 J1t,,~ 3 u~tI 4 ,,~ 2 1 0 .sJ GRAD 0 SCI 0 
2 0 ~ RAD 0 ENG 0 

5tu~ 61(SW 7 Jot",J 8 9 3 
0 • n~ 3 



Program Deseripfion I 
Program Title SDmLtiNEOUS B2UATIOlfS 15 SIX tIDlfOIKS 

Contributor's Name Robert B. DeBe 1 t. 

Address 

City 

9881 Taylar Ce.~ 

Pi ckeria&t.oa 

Program Description, Equations, Variables 

eoatlIlcia.t. rl .-l t.l 

lIat.r1xl rS .S t.S 
~- - ~ 

r3 .a t.3 

r4 .4 t.4 

r6 a6 ~ 

State 

ul Tl wtl kl 

.2 T2 wS k2 

.3 T3 wi 1t3 

u4 M w4 It" 
.6 T6 116 kG --

r8 •• t.1 .8 TI wI 1t8 

27 

_._------

B7 Crout.' ... tJaod, let. (aij ) be t.he el_ .. t.. at t.he Ii ...... at.r1x ~d (Aij ) 

be t.he el __ t. • • t t.he d.riTe •• at.rix. Ib.B 

i-I 

~ii -~ii -::Z:--!ik~i 
It-I 

--j-l 

AiJ - a'J - l:l Aik~ 

A'j ~fij -~: A~~~}/~i 

Operating Limits and Warnings 

1. Re-order t,he .. uat.i.B_~ __ !!lGIa_~~~~ rl 

2. "Brror" blpU •• iB~ ..... e1.""G_~._ 

------------- --------------
i. B.t. .ere. 

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses 
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance 
upon any representation or description concerning the program material. 

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS 
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS 
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHAll BE LIABLE FOR INCIDENTAL OR CONSEQUEN­
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM 
MATERIAL. 
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Sketch(es) 

Sample Problem(s)~.-p1I~. th~_~4!llltio. tor t.he to11o"iIl,.o" ot oq.at.i::-~011::=.::.:_::I~~_. ______ ~ . 

. Yar1a.le. aad ooottie1 .... aatrixl 

r • t • T " It 

11 34- 110 148 3818.6 19819 1181.8 
-~~-,-.~~-----~ 

34 110 148 3811.5 1911. 105386.126 4814.A 

,110 148 3811.5 191" 105325.825 613281.15 22810.915 

, 148 3818.1 19819 105326.825 513288.15 3118438.632 90846.98&5 

3811.5 191. 186325.126 513288.15 3112438.532 11111325.51 412295.4438 

1988. 105325.125 513288.15 3112438.532 11151325.51 100381681.' 1868110.191 

SolutiOIl(s) 

Reference(s) 

r - -11.52568830 

• - -28.81312210 

.. -" ,45 .. .12824895 
11· ~_ "J~~~SI~ttlSO 

_,~,. _ -2.81M1~Jl~ 

" - .1914145381 

IUol •• , Iaj L., lIethod. ia X_erioa! ABalr.i., 

P .... If:l5, '!'ho lIa.Ul .. CoIlp .. ,., 1968. 

-' 

f.~ 

,-
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Sketch(es) 

; 

I , 
'-- - -- ~--- ~-~----- -.---<---~ 

Sample Problem(s) eo.pu"- the d.et.nlinat ~d_~!~ __ iaT~_ra~~~~~ __ o~~~~_~_!li_=--,,-t ___ _ 

_ a .. t~~_~_"'~j)reo.d.ia, prebl_. ._._ _ 

I. I. ortier to o ... u"- .... d.te .. iD_t of the cC)ef~ic~_t II&triltf.~~aa the 

~ Teotor, do ~_foll~!iIl'I_ . ___ p ___ m____ __ _ 

1.1 Reoorel _!~!_!'alue~obt~i~.t!_af~~_~_~~I~lation fer tJae foll.!1D~ __ _ 

a2 -> recorel e1 t3 .> record 02 ------------ .-. ._-_._------------_.-
u4 .",> recorel c3 T5 -J> reeord 04 

._._------ . - -_. __ . _._--------

____ . ___ w_8_ • ...:...'l __ I"!_C!rd 06 _____ . __ . __________ . ____________ _ 

1.2 !Jae d.ete .. iD_t • rl x e1 z c2 It c3 It c4 It 05 
-------~- ~~------. - -_. 

2. !he laTera. aay be c.-puted by aubatitutiDg eaeh col .... f the id .. tity 

a .. trilt of oreler 5 for the ~ Tector. !kG aolatio •• obtained by .. I~ 
---='-----

the .y.tea with tIlta progr_ reprea.t tJa. re .... U .... 1_ ......... ·.f 

~. '. tlae laTer .. aatrix. 

d.ete .. iDaat. Solution(s). - ------.--- .. - . --.---------- -1'1 
17 It 102 It 484.6 x 2180.26 It 1447.7507 It 39386.555 • 6.812303288 It 10 

,-- ~23704060 -.0049tgao _ ... ~~'1938403 .009'11420 •• 0~3.1944 -.0006716'f ... _ 

-.0040'1230, .30.4'182 -.0~g!l9696 -.0811O_~~ ..0~761 '11 -.0029c_.::..=2=2=---t-_ 

Ak;;:-; ____ .979,!l8403 -.0823t1~tt~,~40~ ___ .00928791 ... J~0~9996 .00096211 

? .009'1_~g() ,~~~8820~~ .00~_~.!~~L_,.01 '1821 72 __ -.0080~!!._ .0~()~.1_8_M---it--_ 
_ .003810~ __ .023751 '12_ -.OO869916 __ ~.OO803319 .00~_~8~", -.00016403 

.0905'116'1 -~_0020~fJ.~2 .00096281 .00051814 -.0002&403 .OOOO2MO 

Reference(s) __________ , ___ __ 
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~1 a EgtJATIOllS 

~ 
~. START • • • 

R<L (for card 2/2) 
STEP INSTRUCTIONS 

1. Load aide 1 aad aide 2 of card 1/2. 

2. Place aide 1 of card 2/2 i.~o reader .lo~ 

Ina~ do no~ en.a.e. 
3. .~er rll 

<I. Ea~er .1, ~l, ul, Tl, wI, kl, 

r2, &2, t.2, u2, ••• t.h ... T5 
follow" 1»7 a/s eaeh .. t.ryl 

tf.. I_edia~eI7 up_ .. ~ry of T6IR/S, engage 

card 2/2 iD the card reader. The card will 
--.hA .rAJUl - .4- ._4-.& .... 11 ... ......... 1_1.+ ........ .;11 . 
atop wit.1a Tal.e A...., af~er .ide 2 of t.he car~ 

haa be_ en t.ered. 

I. Eat.er w5. 1t5. r6. .1. t.6. ••• t.hn k6 
tollowed by R/S e&ela .. t.ry. 

1. ~t.er ent.ry ot kS, t.he calculat.or will nm 

for approxi.at.eI7 20 aecoada aDd will at.op 

wit.h .olut.ion r. 

8. ro displa7 all .0Iut.i_.1 

1I0te. If, during .t.ep 5, 70U tail t.o engag4 

card 2/2 ia t.he card reader, t.hea do t.lae 

f.llowiD. .t. .... 

9. Prepare for lIerge. 

10. Eat.er card 2/2, .ide 1 ad aide 2. 
11. St.art. prou-' 
12. a. t.o st..., I. 

CARD 1/2 ~~ 

• • 
INPUT KEYS 

DATA/UNITS 

Clc=J 
l==:J CJ 
~I·- I 

rl IT] l- j 
,-_J [ --] , J[ ] 
[ ___ l [_J 
LaN] [~~ 
r ~] l --] 

L_-l L-~~l 
C_~ r--~ 
L~I·~ 
C --] C_~ 
[_"-:-l [=-_J 
[.~ [---=:J 
L._JLJ 
[R/S-I Cl 
[~[ ] 
L.~~ C~~ 
LJ l_=..l 
C~JL~ 
L_JCJ 
[AJ l--=:=J 
IRIs] CJ 
[RIs] C~ 
Wi] c=l 
~]CJ 
[RNl CJ 
CJL] 
C::::J C..J 
[~lC J e- -l [---- -] 
l =-1 r---=::J r- g-] ~~ 

[ ___ ] C=...J 
[B/sl [ ___ ...J 
I -1 L_~ I 
I II 

--] 
1- - I [ ] 

OUTPUT 
DATA/UNITS 

rl 

A 
00 

r 

r 
a 
t. 

u 

T 
w 

A .... . -

, ~ 
I 
I 



Sid. 1. 
31 

STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 
001 . , LlIl B 31 26 12 t LBI. A. 31 26 11 S'fAIl'l'c 

11' 'J'l 8m 0 33 00 wif.1a rl. 
- 61 Rls M • f..r, .1 • 

t LBL C 31 26 13 060 h X,I 36 24 
Ba, 0 34 eo 2 82 
.;- 81 4 04 

S'I'O(i) 33 24 Ia X,I 33 24 
t DSZ 31 33 t GSB C 31 12 13 
Ii Rm 33 22 Rls 14 f.l 

010 t LBL 0 31 26 00 Ba, 10 t G'Slf C --:rr 22 13 
0 00 Rls M 111 

G'fO D 22 14 t GSB C 31 22 13 
t LBL 1 31 26 01 act 11 118· M W 

1 01 070 t GSB C 31 22 13 
Gm D 22 14 Rls M wi 

, LBL 2 31 25 62 RCL 12 t GSB C 31 22 13 
2 62 Rls 84 Jd 

G'fO n 22 14 , GSB C 31 22 13 
f' LBl a 31 25 03 RCL 13 Rls u r2 

020 3 03 :''''IU -y 33 01 
G'I'O D 22 14 R7S M a2 

t LBL 4 31 26 04 RCL 14 aa. 1 34· 01 
4 04 RCL E 34 US 

G'fO D 22 14 080 t GSB E 31 22 16 
t LBL 3 31 26 03 BCL 16 S'I'O 0 31 80 

6 03 Rls M t.2 
G'fO D 22 14 -m. 1 34M 

, Lm. 8 31 25 08 RCL 1. RCLD 34 14 
A na , ~,q'A 'It !t1 22 12 

030 G'I'O D 22 14 RIS M 112 
t LBL '1 31 23 0'1 RCL 1'1 Ba, 1 34 01 

'1 0'1 RCL C 34 13 
G'I'O D 22 14 t GSB B 31 22 12 

t LIIL 8 31 23 08 Ba, 18 090 Rls M yl 
8 08 aa.. ... 3401 

G'I'O D 22 14 RCL B 34 12 
t LBL II 31 26 09 BCL 19 t GSB B 31 22 12 

tl Da R/~ u we 
t LBL D 31 26 14t BtL 1 34i 01 

040 1 01 RCL A. 3411 
0 00 tliSB B 31 22 12 
+ II -RIS 84 k2 

Ii XtI 36 24 RCL 1 34 81 
RCL(i) 34 24 100 t GSB 9 31 22 01 

h XtT 36 32 t GSBl'·C 31 22 13 
Ii Xt! 36 24 RIS A4 r8 
h R~ 35 53 stu 2 33 62 
, LBt E 31 25 16 R.7Q u a3 

% '11 BtL 2 34 01 
050 - 61 RCL E 34 16 

h Rm 36 22 t GSB E 31 22 13 
fI. LBLta 32 26 11 OTerlay S'l'O J. 33 01 

" 32 41 co.t.rol. R/~ JU. t.3 
11 PAUSE 36 '12 110 BtL 2 .4 02 

Rls 84 RCL D 34 14 
h SPA.CZ 33 84 ,,,E 31 22 16 

REGISTERS 
0 1 2 3 4 5 6 7 8 9 

• t. • T W r ••• d ••• d .... • .. d 
50 51 52 53 54 55 56 57 58 59 

••• 4 .. " u •• d u •• 4 ... d u •• d .... • •• d u •• d ••• d 
A ••• 41 \B ••• 41 Ie ••• d 

D .... 1E • ••• I [ . ... 



32 [X EgUATIOWS Side 2. 
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

.. , 

used OISP "'4 
DEG ~ FIX ~ 

used 2 used 4 used 1 GRAD 0 SCI 0 

7 
2 RAD 0 EN'lD 

•• ed u •• d used n __ 



SIX EQUATIONS 
61 l)rC)~r8m 1~ls.ln~ I Si •• 1. 33 

STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 
001 RCL 9 34 09 RCLa CHt uz 

t GSB E 31 22 115 XCL 9 34 09 
sm 0 33 00 t GSB B 31 22 L5 
Ris 84 ... 6 060 Sm 1 33 01 
RCL4 34 04 Rls M w, 
RC! A 34 11 RCL 6 34 06 

~ GSK Z 31 22 16 RCL .A. 34 11 
Rct 3 34 03 r GSB E 31 22 16 

~ GSB A 31 22 OS llCL 4 34 04 
010 Uri 9 ~4 02 ~ G~ " "1 22 0" 

r GSB 1 31 22 01 RCL 3 M 03 
RCL 1 34 01 f GSB 1 31 22 01 
llCL 8 34 08 RCL 2 M 02 

t GSB B 31 22 12 070 aCL 8 34 01 
Rls 84 IdS t GSB E 31 22 115 
BCL4 341 04 BCL 1 34 01 

t GSB 9 31 22 09 RCL 1 34 01 
Rl'13 3.03 t GSB B 31 22 115 

~ GSK 4 31 22 04 RCL 0 3.00 
020 R.C!t 2 34 02 h. XtT as S2 

~ mm 0 ~1 22 Aft sm • 33 00 
RCL 1 34 01 RIS 84 kl 
BCL 1 34 01 II X,Y 315 62 

t GSB B 31 22 12 080 Ia R~ 36 153 
sm 0 33 00 It x.y 315 152 
Rls 84 r' BCL 15 34 015 
sm 15 33 06 II x.y 36 6. 
Rls 84 88 S'l'O 15 33 015 
RCLS 34 06 Ja a .. 36153 

030 RCLE 34 IS t GSB I 31 22 OD 
t GSH E 31 22 16 RCL4 a.. 1M 

St'04 33 04 ~ GSK " 31 22 0.&; 
Ris M tl llCL. 3 Maa 
KCL 0 34 00 090 I' U::iB U 31 i:Oi:O VU 
RCLD 34 14 JI(;L Z H UZ 

r GSB Ii 31 22 10 JWL T 34 UT 
BCL4 34 04 r li::iB .Ii 31 ZZ 10 

rCi~ 8 31 22 OIS KU.. 1 H VI 
S1'O 3 33 03 RCL 6: 34 06 

040 RIS 84 118 t GSB B 31 22 12 •• la, .. 
B& 6 34 06 Ra. 15 34; 015 
1lCL C 34 13 RCL 4 34 04 

t GSB E 31 22 16 Ra. 1 34 01 
RCL 41 34 04 100 t GSB E 31 22 115 

t GSB 1 31 22 01 Sft) 3 33 03 y 
RCL 3 34 03 RCL T 34 OT 

t GSB 3 31 22 03 BCL4 34! 04 
sm 2 33 02 1lCL 8 UOA 
R/~ M y8 ~ G~ I! ~1 2.2 1" 

050 Ra.6 34i 015 RCL 3 34 03 
Jl(L B 34 12 aa.. 9 34 09 

t GSB E 31 22 16 t GSB E 31 22 16 
1lfX.4 3" 0" sm .2 S~ 02 • t GSB 8 31 22 08 110 0 00 
RCL 3 34 03 If GSBt. 32 22 115) 

t GSB 2 31 22 02 t GSII 1 31 22 01 
REGISTERS 

0 1 2 3 4 5 6 7 8 9 

SO S1 S2 S3 S4 S5 S6 S7 S8 S9 

A IB Ie 0 
IE I I 



34 X E2UA.'lIONS 
STEP KEY ENTRY 

Sid. 2. 
KEY CODE COMMENTS KEY CODE COMMENTS STEP KEY ENTRY 

BCL 3 34 03 
f GSB 2 31 22 02 170 

aa.. 2 34 02 
f GSB 3 31 22 03 

Sft 1 33 01 ~ 

4 0" 
It: I'!c:oD ... 32 22 15 

120 -, GSB IS 31 22 Olli. 
RI'!I. a a", oa 

f GSB I 31 22 08 
BCL 2 34 02 

f GSB 1 31 22 01 180 

BCL 1 34 01 
f GSB 8 31 22 08 

sm 0 33 00 • 
9 o. 

R GSBI. 32 22 US 
130 RCLA. 3" 11 

I. GSB B 31 22 US 
RCL 3 !It'" O!lt 
Br.LB :I'" ]2 

f GSB B 31 22 US 190 

RCL 2 34' 02 
BCL C 34 13 

f GSB B 31 22 15 
BCL 1 34 01 
RCL D 34 14 

140 f GSB E 31 22 US 
BCL 0 34 00 
BCL lI. 34 US 

f GSB B ii 22 la 
sm 5 33 OIS r 200 

f' LJIL A. !ltl 25 11 IlCL .Ohl~ioD •• 
RI"I. 5 !It'" 05 r 
B/S 84 
aa. 0 34 00 • 
R/IJ 84 

150 aa.. 1 34 01 t 
Rls u 
Rl12 34 02 u 
Rls A4 
AM. !It a... oa T 

210 

RIS: 84 
BCL 4 34 04 y 

RIS 84 
G'l'O A 22 11 

fL LBL f. 32 25 15 
160 1 01 

0 00 ( 
+ II 

II Sft 35 33 
RCL(t) 34 24 220 

RI'!I. '" !It... 0 ... 
It R'IN 35 22 

LABELS FLAGS SET STATUS 
A B C 0 E 0 

FLAGS TRIG OISP 
a b c d e 1 ONW 

FIX ~ o 0 DEG J(l 
0 1 2 3 4 2 1 o ~ GRAD 0 SCI 0 

5 6 7 8 9 3 2 o ~ RAD 0 ~~ 3 0 $ 
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, 

Program Deseripfion I 
Program Title of Po Iy h o~"Clls 

Contributor's Name 

Address 1965'"" t:ast 337S 

City Salf ~kl! c;t y 

Brush 
~ovfh 

State v tal, Zip Code B+IO' 

Program Description, Equations, Variables i.e f 
f (~)::. a(J"'" I/, ~ ..,.. q" Z '2.. +- '" + 

fhe polynoW);a/ j,1!! ~1!!{;'n~eI 6y 
tt 2. h (;VJ,er~ i£ ~ x..,.. J Y . 

I , L~f 2. -= ~o bl! esf,'I'''H~f~ ~f r,of of F'{~, 
Cq/cf-II af~ -f ( il) I 

~ 

"3. calc", /af(: f '(2): tI, + .z. fi~ 2 + 3t'l3 Z. +", + 
,,-/ 

n· d" c. 

4. 

5. 

,. 
7. 

8, 

Operating Limits and Warnings I, -rh~ 
e,ane/ 2.0 ,'", ft,~ 
e ~t!" cf-If,'on , 

~, f') 6 14-

f(;!) 

F'(i!) 

vSer 

?trol'rillie 

Z 
~+I 

sef A~ ~ .6~/2. / 
If (2".+,) J 1G:: J f (ZI<)} is 

. 
IS 

I Wt"3 (2:) cf:- 0 

(Z-z,I1cf) Or 

j, 

35 

3, .ill j DEG I l'S USI!J ~r a "jJO? II i#']s/r(Jciion; kt!ffCt! uS c DEG 1Hod~, 
, f (~) . (Uld f'{l) is (Ov(llv(ifd vsinll r~dQnfl"'llr (J}l'tIIf'lex ".,~/fifliorl/tJl'I / 

tAJhiJ. t's .{asfer and mort! Ql~.(.Ir~fl! -Ft.a", R..~p ~md P~R {vnd-,."hS, 

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses 
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance 
upon any representation or description concerning the program material. 

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS 
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS 
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN­
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM 
MATERIAL. 
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Sketch(es) 

~+J Y I'''' 

~c.~ a.,J 
R,)Rc 

Sample Problem(s) 

i, I...d f('2.) = IS-+ 1/ t + S-Z"2..+ z"S - (2: +3)( 2"2...f. 2.2 +S") 
f I (~) -::: " + 10 j!; + 3 Z z. 

Zy = -3 ) Zy ~ -/:J; J 2. • 

f'(-z)= 3 
) 

) 

RA ~ '3) Ro~ IS-I 1<..., ~ 1/) R2.. ~ SI 
RS9 ~ 1.. 'It 10-8 , 

Solution(s) IhpYt 
Rs ~ -..2. R.c. ~ 0 (L) 

) 

E~ecvfe ~~'Qle Resu/fs 
]2.es :s 

(X] 5"" 
[BJ '3 

0 _ -f 
5} 7'''',/,2.3) ,/2.2.) ',e4Y-,D,I 

$""'" 10-8 ) 0,00 H~)I -3 

m '.71) tI,s") ),1.2. >,15 ,'80 
I J / 

f(-z) 
f'(-2J 

~ ... t 

,OS"JfJ, /,Ht.1t>-+,1 ~ }I./1J-9 
- I fJ!J,,""!J8 

T j 2.,000000000 



I :1 

Program Descr/pt/on II (C,ht) 

saNl~/e ProJ,/eWl No. 2., 

Find f~~ fronsb fVhd-;OI1' 6&) ontl ?t'ks t'r 66) 
(t',e, l"Dt'fs of d~hOhllntlto". rolynom1o/) ,/VeI1 f~~ 1Y14/",lc.de-
s/vared fvncf,oJ!l : I 

M ~ (w) -= I 6" (jw) J ~ : I + , 5 w' + W 12. 

So I" f'-ol1 ,f 

Fro"" ct'Y"ct.//t -fI,~rYJ j1~ (14J) = G(;",). 6(-jw) = I (-W~)I 
t.vJ,~y~ l(S~) = 6(s), G(-s), f/f!"ce, sf./J,sf,'fvf,'".J S~= -"'~ 
liv~s: I 

G (s), G (- s) = 3' (s~) = I -, S' s ~ + S I~ • 

T/.~ q'()I1~ .fVI1C..f/O#f JutS 12, po/~s,l sJm",,~l-r"c- abt;vt f/'~ 
or~il'l J 6 ;" fJ,e r~l,t /'.II,P/llne (RHP) tJ"d ~ ,;' fI,~ 
1~/f AliII' I'/~"'~ (LHP).1 be./t;'(fI':J I-- 6 (-s) q"e/ 6(5) 
r~sf.~cfive/y# HehCf! ~~ ~"h frltd I- C4hJP/ex iD/~s 41 
o f,me: 

37 

.hDyf Ex.«I.,I~ L,leYwr&lte;/~ ~cJ¥- ~«Il!ls Vq,i,!.IcQ 
I 

iD' CLREG J 

(£][p~sl 

1IlIClREG I 
~o ~ I ) R,4:- -,S' 

R-Io.. ~ '2.. 

Rs ".1.. J Ft., .... , 

[f] 

• '7'7()9'8/fj 
+j.73',2.4-9'8'2. 

" 000000000 + 4 7,~'2..!J1870· 

E 

If~)) 
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_h1evt 
• 

Pro~raYn 

Exeqie 

[[) 

~L)\ID 

\CHSJ 
(S'W 'lID 
ill 
W 

~l[} 
@@J 
\STl'IIID 

lliJ 
(£] 

:Ie 

Des-en? ft'Oh ]I ( Coni) 

I,., t e r"l1t~d t'ak /<m;/fs R.~uH~ Vgc.idLl~ (u 
/0 h 

-, '7'7()"8I!J ~/f;rD4'~ 
ire L.HP 

n 

'-,92.) 1.38) /,01 J 

t.5S-v./o' 2. J2. x/I) ~ 1.17"f./tf" 
If (z)' J ~ 

~) ',zz, , St.,.I~.J 
1.00) " 74.1.lli.J ,ISZ.I 
, ()18~.1 1,'1 "IIJ-~ /. 2..1 ~ If)-! 
4,12.. 1( '0-10 

,1. "2.5S~""/O ~rtI.t , 
, '5'4172. 878~ (RHP) +J 

1,000000000 
0 

4- 72.. S'8708130 

~ h 

2 rll"t: 
( t..HP) 

4- n 

3,4S) 1,3~,"2..J ,18/ 

... l:.M).i.d.L ,S77, ,2.Ss;, 

(~f)~" , 18f..J ' /81/ 13,7, 

. 2" ~(),.,. I #~ ,IS.2.) ,0>1-5 

5'".81'11I}-J" S"'/2.~ IIJ-~ 
".,tJ2. It /o-j 

-,97~!}'S'!J2.0z. 

+J ,~/7!J~3IJ2.r 

.9""99'76 
4- 12.,S"97081-gSo 

~t 
(LHP) 

.. U"d~,.I,.,,~d Vetlv~s etf I~('E) I ref>"'~S7"t /!e,..t,'o"s ,',., w/''-cl. tie 
I'/;jDd,I/t!'d /;;,.,., elf Nt!f,Vfoll S lne.f/'"cI IS t.lS~J. (uc f'lye .:f.l 

Pr-" .. _ D~sc""'pf,·.", .,$/ef> ,,) 

_4 

"'4 



T~~ fti~s"f 6'(s-) t1".~ f/.v$ : 

-,' 7 '71 ± j, 73t~!:'J -,~ 9!J~t:t J. ~S417.) - ,'75':17:J; j ,1..17!J2.. 

()t- I,ooo){. (t80± ~7,4() 0) /, "004 ('so. ± 72"S-' )") /, "00 4- (ISo:/= 12..S"Y~ 

It> -ft-",e/ fl,e C'tlt!~'c;~,,1s ,1' 6(s) .... ;~mtlvr fJ,~ Ie.HP ptl/~S" 
~Yt>_ I (s~) : 

'Ro ~I R,~_ S' , , 
RA +- 12. 

&'6~cl.ie. 
rn lcLREG I 

[llp~sl 
\TI \ C LRkG I 

RB~~ '7'70'!J819 
Rc.~ ,73';.4,,8'2. 

[Ql 
RB J::- ,2.!J~ 2~ S '410 

Rc. ~ , ~PI/7z.g7SS-

[QJ 
Rs<:- ,~75"~1.>92..o2. 
J(c..... ,2..'7 92:11 ~ 2..r 

~0 
IEbf] ill 
IReL) (I] 
(ReI-1m 

IRCL./l!l 
(Kill m 
\BCL..)ro 

J() 

, 
, "'!J!J!J3/1.o 

'3,'038'3530 
7, '2.()07S"7f~ 

',3188"'5'2-

7, '2 DO 7S-8 $5" 

3, :1038'3' 8' 

I. (100000000 

h 

39 
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I 

Frll,.J/,.., F. Kuo) II Nefwnu·J.. Atltfllys,'s Q;ul 'llilire$IS"/ J"~,, w/I~y a,,'/ ~"h~ 
19t' ,I F' ·370 



STEP 

I 
2 
~ 

4-
~ 

b 

7 

8 

.!J 

II) 

/I 

Fb r J?OIY//O/S 

Find 
2 YDDt /(edvc e 

INPUT 
INSTRUCTIONS DATA/UNITS 

La,,"; S'J'dp 1 d~'/ S/de .2.. 
SfortD n' RA ~ n n 
5frJr~ c D~ f.f ;'dPil t< 0,., rh. (1,. 11" 11. I 

J ..... P,. R. D. " '" " '11: I 

<for~ I=: ' ~ 'R, J '~Q +- €. ~ 

<[-Im-t! I,,;/''nl ;7 ... t ;;r. .... , 
i?t:I ~ ~.,I (;r",) Rc. ~ INt.,. {2 ... '\ -, (/ 

;foTa .. vol ,,-/,. \ll'I/t_/~/ n,,/ .. f'lr2. \ 

(Jf!..e-evil- ;111 .~ lick') " 

.. ..,-;, eVIl 'lie. ~.,.,' vn/.,'lIe +'(~) 
(~Cc.lJl. /" -;;J; cl:. ) .! 

7' 

~ .r:~~ r~"f .;Z I 01 +'(2) 
re1IDT 

/ zrD~f ;s ~'c~kv.-"/ ~~ ~clc \ 
l nl'l"/ .lied ;.x,~:-I /A Ra Rc' ) 

" 

Tn rt"!.i- ,- fIe 7JVI-" (r~d I rotIf ~ 
or I~ .1- • .L,'c. '~~-kr fr- j~x roof 
.t: ,..,,£. j(;%) I 

, 

/ J? J::- ,,- / ~r r~~/ '\ 

I n 4E-,,-/ ~r Co .. ~/~X 
'-- A.J~ r",,,.~'1" :~,.-k ~Jn L R, / PIt ) 

I , / 

Ga J.""k -h -;7,:n (" ";;r ¥J~.d 
r~nlis) ]i;,. ,,,: AI,! ;1 __ 1- ~AM .b~ 

.JC ... ,} -h.;. i'U*u ~. //' d~_C'-'-,.J 
(/111 LL-,L.~L rhC".- no I:. d~D ~) 

(J f 

tv},"'iI //::/ Or ~ Zroof ",,4\1 

~,. -/01.1"''/ iYJ'Mdb//V / I';. c/o.r~eI 
*r"", 

~f 

~ On/'-oha/ 
I 
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KEYS 
OUTPUT 

DATA/UNITS 

Clc=J 
C::J c=J 
~I 1 
[ Il I 
I 1 I I 
I I l 1 
[ JI - j 
1 

.. J r - 1 
[A II I [(2)= 
I II _J ~~J 'I 
L I l -1 
[ B 11 __ .1 II{~) ::= 
[_-J L_·-I x.+-;y 
I -- -I 1 - j 
[ c II J I f(2~) I 
I 1 [ I /0,. ~41d. 
I I I I ;/er~fi(J n • 
1 II -I z,,, ... + ::: ./ 
I I [ ___ J x+-iY 
[ I [ I -
[ D 1 [ __ . 1 n 
I .J L --_I 
I I I 1 
I I [ I 
[ J L -J 
1_ I [ -1 
[--] r-] 
[ -I [ _ ] 
[ - I I_I 
I J [ •. - I 

I I I I 
r II _ J 
I I r ) 

[ I [ I 
I 1 I I 
[ I I I 
I I [ I 
I II I 
I I I I 
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STEP KEY ENTRY KEY CODE 

0 2 
Qf) tlz. 

SO S1 S2 

A B 
~~I (z) n 

I--L-~~~--+----'I!!..~~ If ~ frJ 
j----...:L4--c~~-~~ If I f{2-.) I ~ 
1--...!.....-+--~~'---+-__ -""-4-1 f~!:~ I) (;11 To 7 

1I8aclt.. up II ~ Z : 

A2. 4:-A~/Z. 

[!] S",&rolJ ; ne. 
Calc. f{a) I "",l, ~r~ ~L--I-----'~~~-~F-~ 
.z.. = ~8+j Rc 
Gtlls svbr, E. ~.Il..--I--~~~""-t----~---~-=p.~k F(~ t.M; f~ 

S' Wt .. II~" tAa (-r ~---4---J~I!......l::...J.o'+'~~J.-.-J~"( 7) /Jt;;':41 
if~ril'litl" : 

Pi$fJ1. Y 

3 q 4 
... A , t! 

S3 S4 

D 
M,'sc. E At-

/ fISC, 

S'''v~ ) 
R~ /lS8 ~ +'(~/. 

-, J p" ",. 

Ctlc rl(~) 

CAlc. At": - .f(~: 
ftJ!.) 

5nve 
R.s~ Rs, ~AZ 

J 

9 

S9 6 
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS , GTo 7 22 67 

1 e!"sf ~r r~lfI/ 
~ CJ.l~ T2 .. R.u C 3J. tl 170 ~Tb A :nil - --

~ .{. X-O 3 i ~J rll~f .' I RLL B -'74. I~ 

If c'1'/Y-/ (, 6TlJ ~ 22 0-'1 xf Iw.tZ) =0 or z.. 2 02 
1 hAns 35" 64 J "i- '7/ 

f IU"i. 3 ~~4- 0_9 IIM(~)b~ EI 4- ~D -n i4. «0 4t:- 2.. 1<5 ~ LI X ~ Y '32.7/ (; .. /0 !J " E /S't:! 
f" IlLLR ~'--1 

120 qG7b !J .2.'2 O!J t. D )("2. :12 ~4- anJ 
I 0 00 S" ef I""'(~)4:-o 7 -tiiEL C. ~~ 

Rc~ -(RB~+~t) 1- ~aC :1'3 13 a"J 611 fz, C • g o )( 1. '12 S~ 
1 ~ p~S "4; 12 !) q + LI 
4- 6TD -I- c. 2"2. 31 13 180 C.HS li 

(9 ;:- .1'- LBL ~ 31 1..5" Of) (!3f r+~fi"l1 JDI'I~, ; smt::= 33 I~ 
t. f) ao ~ef ;' ~o if ~I Z- it t=' 7 1 35" -~iI oj 

--, it sr.r 3S" ~n ) 1 t:.7l:J .{ ~ 22 3; IS- - - --
II Ra C _*JJ. 11 ,4:- -I ;{ CMf1y.., if P..LL B '~.4. 12- If r~lfIl.I 
4 + ~~O 31 6' > S"rnD 33 IA. 

130 ;. D5~ 3' -33 
G,fe;r 'Zr~f i'" I. 0 00 ~D ~ ~13 and 

i -RCL B 34- 12 s-f.ek. 7 5-rn IE 33 IS .B.s.1:_o 
2- ~ P~5 '3 j-4-2 (e I a LRL. e -:t2 2i.f IS-- (e) 
1 J,. Il'T1V "3~ '22 lUiTVRA) CJ q IU.L A 3~ ii 

.Q... +- ~ LBL 0 '11 1S- 14- @ S"Jfp,.~,,/t'..,~, 190 L. srI 3sn -.- - -
c L. t':F ~ 3.;- 'I 1:>1 FI:. I> {.;- r~1I11 (f. I t LP.L-" 3; '2.S0/" (') r;.-
I. fl.CL C 3~ 13 ,." ~, fMf/~ 1- ; 1:5~ "'3; ~4 I I 

~ .;X~ "11 " :3 R.CL ti) "14- 1..4- I = n-1
J '''1 0 . 

g I, 'SF 1 't~si 0/ 
re>p 

f RLL ~ ~4 I~ ---q R..l.L A 34 /I -:; ~.f ~ )<. '11 
140 J..~ '3S' :13 i, -..f 1>S'2- "3. :3'l.: R;~ t<; + 

I 0 00 R,,+f ~ 0 7 R.CL r;) 34- 24-
~ ~ I52 '3; ~ f/ -P.CL- D 3~~ RD' ~"+I + 
J SID (n 3'3 2.+ R,,+2..+- 0 

g ~ 71 
f ~ .I:S~ '?i 7~ 200 ..... " R£ I R ,'-+'2. 
S" SlO Ii) 'j' 3 '24- I f D5~ '31 33 - -
" t:J CO • z.. J." 1)E6 '3~ .4:/ 
7 h n'I ~c-n 

I~O 
'3 ~~+ fi) :33 " 24-

eel 8 I'J LRL J. ~2 2S" J+ (d) FI" ;: I ie> ;,: 4- h Rex "?534- '''-~s+ ; 
t) q .(: IS2- 3134 .s- f X>o '3i 81 

150 £. F' I :3.s- 71 1)1 i 6n> f.. 'ri at. 
I .f. IS:2 3/34- 7 ReL A j .. II 1"'1-;; stlle!<-

2- R,1 .. L (:) 34U 8 -h R:nJ '!.:;- 22. R€TUfl.1oJ , .i rx~ 3i :H R. ,'.-. ~,'+I ;r ..!J 
f j.. J)~C; 31; 4-1 

r~' 
210 

,) J" r:' I 3~ 71 01 ) , .J.' D5~ 7/~j 
7 l. DE6 '3 (" 4- RI'+- ~;+~ hr , STO In :13 2..+ , f I5~ 3 i -'14 C'''"f/~ • 160 RCL A '34- /I 
I h ReI 35' ~4- T~sf i 
z. I'J x~Y ~2 71 
1 t1ITo ';.J 2'2. 3i J4- - - --
f. f 01 n~ n-I if r~~ 

220 

f' h ,:? I 1'.) 11 0 J 

" 2 en h~II-z.. ; I D1fplx, 
7 RLL A '34- il 
fJ - TI 

LABELS FLAGS SET STATUS 

A~l'1lr +(~) BLaIr f' (l~ ?F, ... ,1 2~,_of D !fJvc~ I 
... " ... :,JI ~,.."lv Nldif 0 FLAGS TRIG DISP 

~Il,.f Dr A b parf e>{ B C oarf J' C d oaA .,( D e oiJr+ "t D 1 CMp/.,.. rt:lcof ON OFF 
o 0 0 DEG g FIX 0 

.<l 1 2 3 4 2 !st If,...,. 1 g 8 GRAD 0 SCI 0 

5 
6 Dt1rf ~ D 7 liar "f r 8Darf ,,{ C 9 D~r+ eof C 3 

2 8 8 RAD 0 ENG 0 
3 0 0 n __ 
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Program Deserip'ion I 
Program Title 

Contributor's Name M a -H-h e-u.) 

3~7 Forb~ 
San t<a .fae..1 

Address 

City 

A.ois.hop 
Ave.. 

State cA Zip Code Cf4 t1to 1 

Program Description, Equations, Variables r (X .J-/) 
,) f(x+l) ~ X r(x.) it X ~ I r (x);:)( if I ~ )( >0 . 
r(x) ~ I +b, (x-I) + ... + hg lX-I} 'a' if I~ >< ~.2.. )v.)her~ 
b, =-(), 577Jqlft:,5~ b3~-O. ~1705"~937 bs ::. ·O.75(P7CJ1..j-.c>7~ 
hoa. :: O. q 8'8' ao~q I b4 :: o.tu td-O"~S7 h. = 0. L/ t' ~/9 9 ~q4 
1., ;: -0. Iq 35=:t78"I'B' bo =0.0358"" i'3tf3 

~) F (a., b j Cj X) :: :z:. (a.)h(b)., ~ wherfJ- (d)o;: ') (J)n =L1(d +-/).' '(d+X1~I} 
"&0 (C)., n! 

(o(JIS) r(n+-t+o() I )(. 
3) P 'Yl (x.) :: r(n+-I)r(cI.. '+-1) F (n +-01>.. ~/3 + I) - n j I + ~.> ~ ) 

(o,o) 
4-) Pn (~) :I Po LX) 

. . r· . 
S)T;, 6<) = F(n ~-n) Y2.) -;) 

A P(~+-n) I 
,,) C I'l (x) = r(Y\+I)r(~').) F (a A +n) -n ) /l+-- ¥.:4) 

X Tn'1-! (x) - ~+;t {x) 
t-x~ . 

Operating Limits and Warnings r()(): X '?o or £r ro r m~SlSa...J~ 
.. -p1'~s.s (£]l?~s]. 
F(a.):>j c. ~x) : r.{' af.J.er- 4ao fe.rm'5 -+-herR..- i~ no 
COOl{ (1-5 <'flee.. J &ro r me-s5Q3e.. res/.L 'fs,"lk ~hIt!l/j f!,... u U

u 

-/-h,,; nlA.(Ylr:(/"(.(.,,jcA~o W/PRGfv!jprLSS ~-(o071 D~ 
-+hen fIil '"DEL 'fhr~e {,yY}L5) and mkr ne,w Ylum.b£r.. 
To dJ~a.bl€....-) choos€- 0 as ....;..J,~ new 1'1.u.rY} ~'-

This program has been verified only with respect to the numerical example given in Program Description 11. User accepts and uses 
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance 
upon any representation or description concerning the program material. 

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS 
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS 
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN­
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM 
MATERIAL. 



Program Title 

Contributor's Name 

Address 

City 

Program Deseripfion I 

Ma+J-heW 
/-o..-bes 

RCl (be-I 

A, t3i-6hop 
Ave. ._ 

. State CA 

45 

Zip Code 91{9 0 / _ 

.... - _._----_._--_ .. _-_ .. _-_._. _.--_._._. .._ .... _----_._----.--

.----.. ..- ------_.. . .... _ .... _--_ .. __ ... _ .. _._--_._ .. __ ._ ...... _-----------_. ----

...... __ .. __ .- ... _._-----_ ........ ----. --._---_.-.. _. __ ._._------.---.--------

-_.-----_._._-------------_.-------------------

Operating Limits and Warnings _ P;;'/!)(x) : -/ < v<.. J t3 can. ~ anLj r:eai 
C ~ ~lL2 ~ 0 . _______ ----; _________ _ 

Un <K2 :T£ l =- I ~u Erro r .me.S!s'?Be..... .L'<$U lis. ---.J.1.s.~------
. _____ .. __ . UnO): n+-/~ Un(~/) ~(_/)n (h+l) 
-- _.-._. __ ._--_.-._ ... _-------------- ----------------

.. ----_._-_ ...... _-_ .......... ---_. __ ... _ ... -_._-- .. - ... _----

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses 
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance 
upon any representation or description concerning the program material. 

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS 
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS 
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN­
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM 
MATERIAL. 
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.. 
Skelch(es) 

~ .-- ~ 

... 

Sample Problem(s) _La k /tLk ~-
;}f (0,5) ~ I. 77 
~)r(I!S) -= 14-.f :: ~,7/78';J..q/~x 10'0 
'3'lE_(()"~7D, OJ ,> o. to.) = 1./3 
q) __ P CZJ4) (0, 5~) :: -O,5~ 
~P4.LQ,4)=.-:-() ·11 
&;.)75 (O.Q3): -o,a/ 

7J-Ct..
3

. Lo ,qg-) ~ 373. "0 

g)U# (0,93) = ~.59 
__ '"IZfpica.J. Error& and reCLJver/t!..·~ W'/~ r(x): 

a) reo) = £rrov . 'P,...i.-:h ClJ1'P~s 1) -to r£'5e-t 
_ . .1} ['~3):_&voV'. Ju~1 enW new nlA..mheK'. jJ,;s app IIl!::a -to al J>« 
ue) r (qD) = £~YOrL 'Pri.SS I TO q ill lP~5] -to re..se.£. 

, )( ';;> o.q~ 

Reference(s) Gro..dsht~yn '* R...,~h',Jc.. > 7!ib/e. c,.( Ih+~t:a b.) 5e~,e..s i and 
:&ocl~~ 4~ £..d;hen ) @ '(H,S) Aca.d€rYI ic --Pres~. (Li5fed ar.e.-
num~rs of ~uaf(~~) I) [<0.331] (PoJIjYJoyYJiaJ o.d.ctp+~& frcm 1-lP- 5" • ~ 

?Y'09r-a.rn) j .2.) [9./00] (Pc1IfnofY/;al adapfe& ~m -H(L(P'5 [>Y'C!3ra rrD ~ 
~)[~.q"~-/bl) 4-)[<6.q~~-a]) ?)[8'.qt/:l.-I].> ,) [g-,q3~-'o..J~ ...,) Lg-,q~)-4] 
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U.,(x) 

-r;, (x) 

STEP INSTRUCTIONS 
INPUT KEYS 

OUTPUT 
DATA/UNITS DATA/UNITS 

1 ' &\fer b,,+1-> s}de~ ~f daJa.. carA. CJCJ 
.;1., £n-Jey L-.. ,.JJ, <=>.irJp~ nf' DrOorarY1 c.a.~. c=JCJ 
8, CcJmolJ.k· 

,...J 

I~I 1 
a.) "The.. 6a m rn t1 -:.rL n t"~+,'n V\ r (x) )( [AJ l 1 rCx) 
b) The GtlLl <;!S.. ;1'1 YI Hu oeI"Q(U)me.:fV' /G a. I t.11 ] 

+unr,'h'DY1 Ffa h~ C,' j) b ifJe-'=] 
'7 ./ I-f.] [','1 e. 

/ ,,\ X l13,J I 1 F(a) b jC ~J() 

c)/he. ,,-Jacobian nnlunc'.>Y'r'l"a.../ -pl:J' .... CX) 0( L_.f I [ .... ] , I ;.3 [-~t] [., '-j 

>< I_fl ['.J , ,\ 

n lc-li--] p~/"'/(x) 

d)/he. Le.ae ndrL nn)unorYl ia.! P .... (x) )( rIJ [~~'~l 
~ , [-j)"-] [-"1 

I "Ph (x) () 

e) n~, (l)v.huc.-hpJJ "I'l/I.,nnwu·a.i of +J.,(.. x [ t ] [ .. _.1 
-Ahc..-t bi--.'rJ -=r: (J( ~7 n l-lfJ [_.-.1 Tn (x) 

of) -r1-.t..- G~ou\haue.Y- "O'J/lJhomiet.1 C~('X.\ A L-'t I I' I 
oJ I [ fJ L.::.J x 

n IT] [-a..] c:: (x) 
~) /he Chehuche.v 'DDlunoYYJ I'~J of ..J~< X [t.] r"=J 

4?l"'l')nd kl'Yl~ iJ .... (x) n r=r ___ J C...b ___ ] Ut'lbc) 
4 hv- a YIP .. ) cac...p Ot') 1-.0 3. l=~ C-___ ] 

j u L_ .. l [.=,.J 
[~_:=J l-~ 
l-___ .J L~ 
L~ [~~l 
r=-.J r-=] 
C~.J l ____ ~J 
[= .•. J [-=--:'J 
[._.] [., .. ] 
_._----- --------

r 
. 1 [ ,."_ J 

[=.~] L-~] 
I -___ .J [".~.J 
r . J [ " "J 
[ ]1-··-] 
[ I r "J 
I Jl _ , I 
I II ] 
I II I 
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STEP KEY ENTRY 

In" .. 
981 *LBLH 
8132 X(81 
@B3 LN 
@84 P:'S 
8B5 EHTt 
886 1 
8B? .'1)\.'1 
8B8 GT04 
8B9 -

818 1 
Bl1 *LBL8 
812 X:''r' 
813 .'1)';'1 
814 bTOi 
015 ENTt 
816 EHH 
017 EN It 
818 RCL8 
B19 ;:.~ 

828 RCL7 
821 (;SBfI 
822 RCL6 
823 GSBB 
824 RCL5 
825 GSBB 
826 RCL4 
827 GSBB 
828 RCL3 
829· GSB8 
838 RCL2 
831 GSBfI 
832 RCLl 
833 (;SBB 
834 GSB2 
835 RCL9 
836 X 

837 1 
838 ST09 
839 CLX 
848 + 
841 p-+c .. ~, 
1342 RTN 
1343 *LBL1 
B44 STx9 
845 X""! .. / 

B46 -
947 , 

l 

948 GTOB 
849 *LBL8 
858 + 
851 X 

852 RTN 
853 *LBL4 
854 .";:'r' 
B55 EHIt 

~ .:.Q 

0 

KEY CODE 

2l 11 
16-45 

32 
16-51 

-i.l 
81 

16-34 
22 B4 

-45 
[;1 

21 8E. 
-41 

16-34 
22 Bl 

-21 
-21 
-21 

36 88 
-35 

36 87 
2J BB 
36 86 
23 Bff 
36 85 
2J 88 
36 84 
23 8& 
36 B3 
23 88 
36 82 
23 8B 
36 81 
23 86 
23 B2 
36 89 

-35 
81 

35 B9 
-51 
-55 

16-51 
24 

21 81 
35-35 89 

-41 
-45 

B1 
22 88 
21 88 

-55 
-35 
24 

.... , 

.:~ 84 
-41 

--; ... 
-':l 

7 -" 
2 

U7~ U<?~-'::D 
80 81 

b, 82 h2.. 
A B 

L.l?~ Us.~ 

COMMENTS STEP KEY ENTRY 

/Q,mpufe... P(x) 85? (;S82 
.L:(' X < 0) 3 I V L- 858 P:'S 
EYrol'"" Mes"Saje.....-- 859 ;;TOA 
.In; f'a 1,'-eL-' 868 *LBLB 

861 STD3 
862 1?J-
863 ST04 
864 RJ. 
865 STD5 

If )C. ';>~ I..l~ 
866 RJ. 
867 STa6 

recur--s,1 0 ~ 868 4 re.la+ioY') 869 B 
878 8 
871 STOl 
872 8 

-Pol~l")om;aJ , 
873 STDR 
874 1 

c:tpp~ox I·ma-henc...... 875 STDB 
876 *LBU 
877 RCU 
878 RCLA 
879 RCL6 
888 GSB8 
881 RCLA 
882 RCL5 
883 GSB8 
884 RCL4 
885 RCLA 
886 + 
887 -
888 RCLA 
889 GSB2 
898 STOR 
891 -

~,tia.I,~~ 
992 RCLB 
993 X 

r~i5+e-r q 894 STDB 
895 + 
896 X=Y? 

"D ;spl a...y ar1~ w~ 897 RTN 
898 DSZl 

I.('x~:J1 us-e.-. 899 (;TU3 
rUIA"-S/t:rY\. re to.non 198 8 

181 -
192 *LBLe 
193 smB 
184 R.J. 
195 eHS 
196 (;SB9 
197 STOe 

:r.f X <. I) (A. c:. €.-
188 RJ. 
189 SroD 

I"e(o.-h~ ~ 119 RJ. obta.·, r1 111 (;SB2 
REGIS. _ .. _ 112 STOE 

3 4 5 6 

KEY CODE 

82 23 
16 
"I'~ ,&..: 

21 
35 

35 

35 

35 

35 

35 

7~ ...... 
21 
36 
36 
36 
23 
36 
36 
23 
36 
36 

-51 
11 
12 
83 

-31 
84 

-31 
85 

-31 
86 
94 
88 
86 
46 
88 
11 
81 
12 
83 
83 
11 
86 
89 
11 
85 
88 
84 
11 
55 
24 
11 
82 
11 
24 
12 
35 
12 
55 
33 
24 
46 
83 
88 
24 
13 
12 
31 

-
-

36 
23 
35 

-
36 

-
35 

-
16-

16 25 
",.-, 
.:.: 

-
21 
35 

-
-

23 
35 

-
35 

-
?~ 
-,j 

... ~, 
.:.: 
BS 
13 
31 
14 
31 
82 

35 15 
7 

u.~"D USt?L:> USI;;:J/ L<.SEl:> US(;D 
83 

hJ 
84 

85 hs 86 87 b
7 b-f 

C 0 E 

U?Gn US G'""D US6"D 

COMMENTS 

Comp~k..F(C1)b) C.~)£) 
'1n;hAII~<"'-

8 USf:D 9 

88 

b~ 
89 

UsE!> 
I 

(!J)u.AJTre.R 

-- ~ 
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

113 RCLB 36 12 169 5T03 35 83 
114 + -55 178 RCLl 36 81 
115 GSBA 23 11 171 + -55 
116 STU7 35 87 172 t;SBA 23 11 
117 ReLE 36 15 173 ST01 35 81 
118 t;SBA 23 11 App/Ij 174 RCLJ 36 83 
119 SH7 35-24 87 Fot'"m.u../<l... 175 GSBfI 23 11 
128 RCLB 36 12 176 ST-:-7 35-24 87 
121 1 81 177 RCLl 36 81 
122 + -55 178 t;SB2 23 82 
123 t;SBA 23 11 179 t;SBA 23 11 
124 ST.;7 35-24 81 188 ST.;7 35-24 87 
125 RCLB 36 12 181 RCLJ 36 83 
126 RCLD 36 14 182 RCLl 36 81 
127 + -55 183 + -55 
128 RCLE 36 15 184 RCL1 36 81 
129 + -55 185 CHS -22 
138 ReLB 36 12 186 RCLJ 36 83 
131 CHS -22 187 GSB9 23 89 
132 RCLE 36 15 188 RCL2 36 82 
133 RCLC 36 13 189 t;SBB 23 12 
134 t;SBB 23 12 198 RCL7 36 87 
135 RCL7 36 87 191 x -35 
136 x -35 192 RTN 24 
137 RTN 24 

~lYlpu:k "P",(x) 
193 *LBL~ 21 16 12 Compu-ks u..,,(,() 

138 *LBLD 21 14 194 GSB2 23 82 
139 RJ. -31 195 t;SBE 23 15 
148 RJ. -31 196 RCL1 36 81 
141 cur; -51 l q -, J( x -35 
142 R~- -31 198 ST08 35 88 
143 CLX -5i 199 RCL1 36 81 
144 RJ. -31 288 RCL5 36 85 
145 t;TOC 22 13 

~fY"\pu.te- I., Lx) 
281 t;SB2 23 82 

146 *LBLE 21 15 282 t;SBE 23 15 
147 RJ. -31 283 RCLe 36 88 
148 STOI 35 81 284 - -45 
149 Rt 16-31 285 1 81 
158 CHS -22 286 RCLl 36 81 
151 EHTt -21 287 >(2 53 
152 CHS .. -22 288 - -45 I 

153 RCLl 36 81 289 - -24 
154 CHS 2~' - £ 218 CHS -22 
155 t;SB9 23 89 211 PTN 24 

Compuks 
I+x 

156 . -62 212 tLBL9 21 89 ;t.. 
157 5 85 213 t;SB2 23 82 
158 X;Y -41 214 -::> 82 '-

159 GTOB 22 12 
C1mpl,de- c~ ex.) 

215 - -24 
168 .LBLa. 21 16 11 216 RTN 24 

Compuk~ ,~X 161 STOl 35 81 217 *LBL2 21 82 
1 ~" b£o R~- -31 218 1 81 
163 CHS -22 219 + -55 
164 t;SB9 23 89 228 UN 24 
165 ST02 35 82 
166 RJ. -31 
167 2 82 
168 x -35 LABELS FLAGS SET STATUS 

A r(x) BF(a., b,i (.1 )1.\ Cp(~~)Cx) D "PI") 6c) E Th Lx) 0 
FLAGS TRIG DISP 

a '). 
b Un (X) C d e 1 ON OFF C ... (X) 0 0 lK DEG 13""' FIX IiJ/ 

0 +)x 1US£D r(x) 2 
/+'X 

3
USW 4U'5£Df(,.. 2 1 0 ~ GRAD 0 SCI 0 

5 6 7 BUSED r&.) 9 I~ 3 
2 0 0' RAD 0 ~~ 3 0 [B'" 
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Program Deseripfion I 
Program Title M IscellOor'leol.As Spe.cia.{ h.t.nc flo 1"15 B 

Contributor's Name Ma-Hhew A. Oi'6hOp 
Address 3d-.7 Few-bllS Avtl... 

City Son RatQe/ State CA 

Program Description, Equations, Variables Re.cul'"'sion re (a.fJ·On-;i. and 

A ;t(A+n»)(C~Vc)-(.:lA+I'1-I)C:_I(X) A 
CI1 +

t 
()() " (n + I) . CD (x) = I 

"'" (? t'l -#- op· I ~ ><.) L:; (x)- (n'f"{) L~, 0<) 

L fI+, ex) :c (Vl+ I) 

1-1 rHo/ (x):: ;( X I-I.n(x) - ~n H n-I (:I<) 

T ()+/ ex) :: .;zx Tnv<) - ","-t ex) 
Uh .... ' (x) = ;;Z x u.~ (x:) - Un-I (x) 
'Pl'l ex) " C:2. LX) . 

f-//x) = I 
-r; ex) =/ 

lAo c><) = I 

Zip Code q'-fqo! 

sfQ,rtl~ lIa./t.(£S 

::;l 
Cj .. (x) = ;;l...AX 

t-< (x) = 0< ~ I - X 
i 

1-/, ()() :. .. ~~ ...... 
T, C)(}:=' .. ~>L 
U,6)::~~x 

To U$~ +J-·lI~ progrCl,1'Y) it n ~5 not an .. ;Y)l~.(,r ,_ ra..lCM1Q",k-=-__ 
~n- :rtJT(n) ,~"._ :r~(n)+~ J LwhLV'L- -t 15 C?., L 0(.) H ) T~~.u or ? _~ .... _.~ ... _ .. ~ ...... 
a.nd INT(h) " LarfJ~~-f iY\-I-tj~r l~e. t/..hOJt n] aY\d_~ .... f-<.<f,.€'.. +..b.~ .. ~ .. ~_ 
Vo.} LUS as~)::z...,. 

To ca.lcu.la..k-fhe~ va/uLS) Ll<;.~ -fahl~~ oy-

M . if, s· I - .. L· A l~ce aneoUS. .. p€ClO hulCA Ions ........ 

Operating Limits and Warnings ..If r-) (5 ne.gat·,vf.....- I an El"Yov . me.s...~a j-e,.... .. Ce?:..~. fh . 
:r:f 1"1 ~ II\JT(n) ~ -+h~n unless n"> ~.. -+h(..pV' .. ofJ~LlfY1 ... I}~J Is.. :In ... ±hig. .. 
Ca~l2..") uS<...M,5<.e/{a.ne.ou..s SpQ.cl-o.l FU..nc...hfyYl-:> A-

This program has been verified only with respect to the numerical example given in Program Description 11. User accepts and uses 
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance 
upon any representation or description concerning the program material. 

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS 
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS 
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHAll BE LIABLE FOR INCIDENTAL OR CONSEQUEN­
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM 
MATERIAL. 



Sketch(es) 

S 
Sample Problem(s) _(R C.(.~J.;J.. )=:]05 s_,=,5·QQ. . 

3.5 ) 
@_~~ (0.3 ~ 37 .Q3 

W-fl5 (a) -= - Jt.. .00 

@l_n~if.}~ ~ <pi/fa. 00 

S_ .. LJ~{b) = l7ot/-. 00 

Q-:1-1t~{o.9~) =-p."3_ 

(J) .. ~ 1;.3 (0. '1&) :: o. 5~ 

Solution(s) 0 5 fIJ '" [f] ~ m -"> 7()55 "5',00 

.. Q) 3.5 IT] 1/ rD D.3@] ----'.!> 37.Q3 

G) 5 [IJ;;z., ~ "' - 110.00 

(j) -3 [fJ ~.~ fEJ -:> fJ'fl,,·oo 
-- -l~l :3 1IJ ~ ... ~ ., -'7~Q'-l. a 0 

04 [}] o.g("uILlfAJ un •.. ~ (J. (p~ 
(]) o.Q3oill o.c,qG, lDE!iJ-... O.q3~ 

3.3IT] o,q~ 5J -':> o· 59 

Reference(s) Gh"odshteyY1 -.j R'1~i)<..) Tab/f 0.(' lnfE!Jro.ls t 5er-ie.s., Qnd Aoduc,h, 
4t:!! Q.dif,on) @ 19~6 . Acaclem;c '7".fl':>S. Eg{J..c..-hon ()(.(mbers: ~ 

CD[$.q?~-1] , [ft.q~>7-3l[f.q30] j ®[ f.Q7/-<.] ,[t.<t7~-I], [r.q73-~] jQ) [ r .9S;l. -;>']1 
['t.QS;4-/] J~·qS'("-.:21 @) [8.'N/-/ J, [f.q~3-1], [i. q43-~] ; @ r ~.qtf/-;;2.] T[~.q-13-71 
[8.q4~-%J) ©['6'.g~ -3 J . .. 

51 
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~isce.l/antol.J..s. Spec/a. I Fan /olfl.S 13 

~1 ?rJx) i.O)"'l., 

~ c: (x) L~ )( Tv.. 6<) 

STEP INSTRUCTIONS 
INPUT 

KEYS 
OUTPUT 

DATA/UNITS DATA/UNITS 

1· Erd .. er Or-oo ra m CJc=J 
;;.. ~VY"IOIA k -tj,,,. Gea.e.hba.uer n/, ,f)DWlla f A G::J CJ 

'c ~ ()I.) oJ I LLJ [-~ __ ] n 
J( CAJL==J c. ~ (x) 

or 'l-h1L L Qql).€.nre- ~ (Vl"\lHY1; a ( L~ ex) ~ C1~l [ ___ ] 
-...J , 

L fJ[~ n 
y [ aJ C-=----=J l~ (x) 

01' +h(. f../er-m i ~ Yo/un¢mia. ( 1-1", ex') '1'1 [_0 C-=-J , 
>< ~--l ~~J fi 1'\ Lx) 

.:>r -+hlZ.. ChehlJeJw~ \J "'Po (uhoMia ( ~f '-I-t,~ " [~EJ C=:J 
...r,~t k;nd Tn (x) 

I 
>< [32J C~ Tn (x) 

o~+h(l (hP hlJrhpv vo(unorYl /a. ( of ~h~ 'V'\ C11 [=~ 
second kind 11 .... fx. ) I x. [£--] C] LA" (x) 

Or +h~ Lec.~dr~ ~ !U-r.Drt1 ;0...1 -P,,.Jx) Y\ [~f:J c=J 
J , 

X crJaJ -PVl (x) 
3. C ho.r1QQ. S1nvtina 7X>irrk (oD+-~()nal) .z. [--] e.=J L 

.J ..JI I ./ CIJ [K] ~o ~, 

l/-. 1="0 .,. ~ ("leu) ('a.~ qo b> ;;). {)Y 3. C=:J C=::J 
u 

CJ[~ 
c::=J [ ] 
C=:J L=:J 
L~~~.=J c::=J 
c::=J c=J 
[~_=:J c::=J 
C~ c::=J 
c=Jc=J 
c::=J c=J 
C~c=J 
c::=J c=J 
c=J c:::J 
[~-~] c::=J 
[ ::J c=J 
CJC~J 
L_JCJ 
C==J r-----U

] 

C]C::J 
[=-~ c=J 
f=~.=J C~ 
r--] [- ] 



STEP KEY ENTRY KEY CODE 

50 

A 

BBl 
a82 
883 
884 
B85 
B86 
887 
888 
889 
Ble 
811 
B12 
813 
814 
815 
816 
B17 
818 
819 
B2B 
821 
822 
823 
824 
825 
826 
827 
828 
829 
838 
831 
832 
833 
834 
835 
B36 
837 
838 
839 
848 
B41 
842 
843 
&44 
845 
846 
847 
848 
B49 
858 
851 
852 
853 
854 
855 
856 

t:LBLH 
CFf. 

STUe 
"-',j. 

5TG1 
f..J. 

5T02 
RCLl 
G5B5 

1 
Fl" 

STOA 
RCLl 

SFB 
RCL8 
RCL2 

2 

Fa? 
RTN 
F1? 

STDB 
*LeL8 

RCLI 
RCL2 

+ 
2 

.x: 
RCLB 

x 
ReLB 

RCL2 
2 

RCLI 
+ 

1 

RCUi 

RCLI 
1 

+ 

GSB6 
1SZI 
RCU 
RCLl 
X)l? 
GT08 
RCLB 

SF1 

51 

21 i1 
16 22 88 

35 88 
-31 

35 81 
-31 

35 e.2 
36 81 
23 85 

81 
16 23 81 

35 i1 
36 81 
16-33 

16 21 8& 
36 88 
36 82 

-35 
82 

-35 
16 23 8e 

24 
16 23 81 

35 12 
21 88 
36 46 
36 82 

-55 
82 

-35 
36 88 

-35 
36 12 

-35 
36 82 

B2 
-35 

36 46 
-55 
81 

-45 
36 11 

-35 
-45 

36 46 
81 

-55 
-24 

23 86 
16 26 46 

36 46 
36 81 
16-34 
22 88 
36 12 

16 21 81 

52 

IB 
us£D 

97 l)rc'~r8m I.Js.in~ I 
COMMENTS STEP KEY ENTRY KEY CODE 

CcMpl.-\.k C:\'() Clnd 
u.V)I~c;s olllrriden 
sia-re In -S 

u.~ rli'ClArG/on 
Yeb.non 

REGIS, ... , ... 

857 RTN 
858 *LBLl 
859 
868 
861 
862 
863 
864 
865 
866 
867 
868 
869 
878 
871 
872 
873 
874 
875 
876 
877 
878 
879 
888 
881 
882 
883 
884 
885 
886 
887 
888 
889 
898 
891 
892 
893 
894 
895 
896 
897 
898 
899 
188 
181 
182 
183 
184 
185 
186 
187 
188 
189 
118 
111 
112 

1 
R.··'S 

*LeLe 
CF8 

5T03 
RJ· 

STD4 
R.J. 

ST05 
RCL4 
GSB5 

1 
FP 

STOA 
RCLl 
x=t''? 

SF8 
RCL5 
RCLJ 

+ 
Fe? 
RTN 
Fl? 

STOB 
*LBL2 

RCLI 
2 

x 
RCL5 

+ 
1 

+ 
RCLJ 

RCLB 
x 

RCLI 
RCL5 

+ 
RCLA 

x 

RCLI 
1 

+ 

GSB6 
1521 
RCLI 
RCL4 
x.>r? 
GT02 

24 
21 61 

81 
51 

21 12 
16 22 8e 

35 83 
-31 

35 84 
-31 

35 85 
36 84 
23 85 

81 
16 23 81 

35 11 
36 81 
16-33 

16 21 88 
36 85 
36 83 

-45 
81 

-55 
16 23 88 

24 
16 23 81 

35 12 
21 82 
36 46 

82 
-35 

36 85 
-55 

81 
-55 

36 83 
-45 

36 12 
-35 

36 46 
36 85 

-55 
36 11 

-35 
-45 

36 46 
81 

-55 
-24 

23 86 
16 26 46 

36 46 
36 84 
16-34 
22 82 

COMMENTS 

6rnp",k L~ ()() 

In ,·-h'a../.~.e....-

53 

CoO'Ylp~.k L ~ (><) a.rd 
u.nless oven";~V\ 
~OY"~ In A 

Cc/Ylpl.A-k L ~(>c) Cl"'~ 
IAn less oveY" r icl en 
Gil> y-~ 1n"B 

u~ t-~c.uV"&(on 
..... e..lo..'ho n 

6 ( 7 .... (I In) 8 
X Hn} "H 

9 

83 54 55 56 57 58 59 

D 
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STEP KEY ENTRY KEY COD~ 

113 RCLB 
114 SFI 
115 RTH 
116 tLBLC 
11? [F8 
118 ST06 
119 RJ, 
128 STD? 
121 GSB5 
122 RJ· 
123 1 
124 Fl? 
125 STOA 
126 RCU 
127 X='y'? 
128 SF8 
129 RCL6 
138 2 
131 x 
132 FO? 
133 RTN 
134 Fl? 
135 STOB 
136 tLBU 
137 ReLB 
138 RCLf 
139 x 
148 RCLA 
141 RCLI 
142 .x: 
143 -
144 2 
145 x 
146 GSB6 

36 12 
16 21 81 

24 
21 13 

16 22 88 
35 86 

-31 
35 87 
23 85 

-31 
81 

16 23 81 
35 11 
36 81 
16-33 

16 21 8B 
36 86 

82 
-35 

16 23 88 
24 

16 23 81 
35 lZ 
21 83 
36 12 
36 86 

-35 
36 11 
36 46 

-35 
-45 
82 

-35 
23 86 

147 
148 
149 
158 
151 
152 
153 
154 
155 
156 
157 
158 
159 
168 
161 
162 
163 
164 
165 
166 
167 
168 

ISZI 16 26 46 

a '""Pn ex.) 
~~f3'"OI"\ 
5 n .. o? 

RCLI 36 46 
RCL7 36 87 
x> 'y'? 
GT03 
RCLB 

SF1 
RTH 

*LBLD 
CF8 

tLBL9 
CF2 

STa8 
RJ· 

X=B? 
GTOI 

1 
x=rr.­

SF2 
F1? 

STOR 

16-34 
22 83 
36 12 

16 21 81 
24 

21 14 
16 22 88 

21 89 
16 22 82 

35 88 
-31 

16-43 
22 81 

81 
16-33 

16 21 82 
16 23 B1 

35 11 
-45 

b.-a, ~, c 

1 Y):: I r 
6 U.SE]) 

COMMENTS 

ComplA-k. H &)ahcl 
l..t.nles~ ov£Drrider, 
<5ofo ve fYl A 

Comp<A.k. H.(x).o.~cl 
unie"*" Dvev- rl de,,! 
sfone In"B 

Use ret loA rs I 0 I'j 

r-elo.t/on 

Ccmpuk. Tc,(x.) .ancl 
lA.nle~ oVlvrtcler, 
s/-cn-e. In A 

LABELS 

d e 

4 

STEP 

9 Tn,Ut') 

KEY ENTRY KEY CODE 

169 STaI 35 46 
178 RCLO 36 BB 
171 FB? 16 23 88 
17':' 

Ii.. 

173 
174 
175 
176 
.,~~ 

j i j 

178 
179 
188 
181 
182 
183 
184 
185 
186 
187 
188 
189 
198 
191 
192 
193 
194 
195 
196 
197 
198 
199 
288 
281 
282 
283 
284 
285 
286 
287 
288 
289 
218 
211 
212 
2E 
214 
215 
216 
217 
218 
219 
228 
221 
222 
223 

2 
Fe? 

, .. 
" 

Fl? 
STOB 

F2? 
RTN 

tLBL8 
RCLB 
RCLEt 

2 
x 

RCLA 

GSB6 
DSZI 
GT08 

SFl 
RTH 

tLBLE 
SF8 

GT09 
*LBLo. 

RJ, 
R4-
RJ, 

Rt 
R1· 

GTOR 
tLBLb 

STOR 
RJ· 

5TOB 
eF1 
RTN 

tLBL5 
,'x,'=B? 
GT01 

FRC 
1 

+ 
STOI 

RTH 
*LBL6 

RCLB 
STOR 

RJ· 
STOB 

RTH 

FLAGS 

82 
16 23 88 

-35 
16 23 81 

35 12 
16 23 B2 

24 
21 88 
36 12 
36 88 

-35 
82 

-35 
36 11 

-45 
23 86 

16 25 46 
22 88 

16 21 81 
24 

21 15 
16 21 88 

22 89 
21 16 11 

-31 
-31 
-31 
-62 
85 

16-31 
16-31 
22 11 

21 16 12 
35 11 

-31 
35 12 

16 22 81 
24 

21 85 
16-43 
22 81 
16 44 

81 
-55 

35 46 
24 

21 86 
36 12 
35 11 

-31 
35 12 

24 

o (~ n = I? FLAGS 

COMMENTS 

Ccl'Vlpuk I, (x) al'")~ 
s,'I"O\~e in A IA.nLt~ 
6vevV'IOl.eh 

G,rr.pu-k-- t-ecu...-slon 
rLio.+-icn 

rn,~p/OUj answev-

6>mplA. -k. U", (I() I 

5cit incUca.Wy ~ ... U"IJ) 

Cc mpt.d·es -p r. LX) 

5ei I'nd t'ca1z:,V 

rf' n ::. 0) Go to I . 

If n -f=. INT(I')))Stt:.YL 

'-f'ra.c (1'\) j 1'\ Rr.' 

k>ad .fur n~+ ~S5 
-fhroi..l3 h reCLtl'"Slo7"\ 

.... e la.t-i 0 n . 

SET STATUS 

TRIG 

DEG []l" 
GRAD 0 
RAD 0 

OISP 

FIX ~ 
SCI 0 
ENG 0 
n~ 
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Program Deserip'ion I 
Program Title 

Contributor's Name '~A /I d fi ud'( ~ 
Address ~ '1/0 S- /l,.. 0.:6 a t/tJ 'C:' 
City (:tf; ntt;? / State Zip Code 

Program Description, Equations, Variables 

~ -4. I. -

-,;lie p( u, r) =- j?/L /rle 14);; {14 {'1'-I;'£ ~ r"'-' /9",-( (/I -Ih~ IIr~7177 wtf"'(" 

S' /;vn -/,!,m-I ~.c!:u,., /"..tAJ -~ ) /.tntl~ ~ 7';4.;11 f-'?~h,4#1-" 1 1')1 :;<~~ 2;.I~ . 

1 f.in1 .: 7;t1H-1 -f C&./# fiM-~ ) 7).M-1-' ~ 7fin, f-~A1"/ /.L.Nd j 
d"~( ~A1.r M- 4 ) cI~/lf./-; - #1. 

d~'r~~ V4;;/~ ~ Ore"".: /& .;.-c. '7& ;; ~ :-/ j /7Ad'y" -=- r.. . 
.J 

I'lL 1M! /f f'/&''''~l r;,j /lr Jc.tf ~ hi vrp «-NY. 

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses 
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance 
upon any representation or description concerning the program material. 

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS 
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS 
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN· 
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM 
MATERIAL. 
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:rn /ke-' i~?C[U'dCC.:i ''<.k6 le ~t?lp~,) -tit' /t7kh,/~ e,nlY (t"'c::.. -re.Jqe ,J k,ltt! 

wtpccc ;J 1'tt:: cc"h~&<~ ~~#~jI $o~~~"", ~~e IJ -Itt" e'J,#',~~I?~ ~c)/~hiM eC'iII­

f ... lt'~{ ,.. ~ e #I'-t~,:::z:;, ~/Ie> r -tie k~/ caJt:"'j eutj4 "~I~ (f1(?, z,;,o)) it t: t!';C' ;'L'h.,,,-,1 

(NtJ') ~;cdcl. F:-r r(~ ~t,) ) it. ~ ,.(f'f~hvt' t:>,,.,,,:rt...?'::' -1)(10. -rl'( $C.'C~(/I,,<'pt:.<~,.~~ 

/,;/t'd iJ /14' h~l#tt'''·.J,)/ ,It"re~h~;"'::' ((.,"'/t'i',h ~ rp ,;11'/ (J ) r~",·,~---I fey C'~'YfVCp-i!'~'~ 
~kj C?"i'fie ,;k·,..a"L;,,,,,,, C·o.,.,·/~ ~ r(t:J/-T) £?",d p(r/!/;r) ~·.,t J"~&'I 
? t~ (.'"" f/r>r~ .!7C'~~rc ... /f!!' ~''r 4~{:.,4c ~/""f7A/<)dn 1/c;·4t!".f d'r.:t? ,,07" 
re~/.~ el VA-;/~J/~. 

'~ '1--CL'i/r'4& Z' . /.t'l bltl.' 

K I~c~r ) f( 1z.)r) ('(I,,)' ) f!(~)') f'1S;,l' J r'!~7) r (I/)/ r) 
tJ. OtJO! 

I ! I ' 3 No ! 
Nc I l t) I I 0 , , 

tJ, tJo I tic #c t) I 0 .3 ~/~{/'t'lI N& ; 

tf), ~ I ~/uht>" ?&J/u/'; ;/ 0 I 0 :3 0 
' , 5p/t,/rP1i 5olt-lIr~.1 :) 

.. 

LJ. I 0 I 0 3 0 .~ 0 l1 I"", 
/,0 I{l 'If) 0 I 0 ,) 0 !> 0 '7 0 1° 

t,o f..1{ .tf 0 ( 0 :3 C.., S- O '7 0 /0 

6, b' '/I Ie 0 ( 0 :3 0 
,- 0 ;1 0 10 ~ 

t 

1t1. t7 i~ 
I 

it 0 I 0 ~.f tJ 5 0 17 0 If) 

5"&,0 is' V 0 I 0 [.'5 if 0 
... 

0 
..... 

0 ~ ~ 

,IJIt1, c:> i.3 ~ 0 i I () 13 0 3 -/ -10 .5 0 3 

r (1: j 5' ):: 1. ??-IbC>3:lS'&-03 

(11 oJ '-.0) -= 'I. e3SS;(.S.t.87-1/ 

[1(I()~~O):=' 7. t/17{,1t{(;9:t.-~'7 
f' (3, (),tJO~/J= 1, ~O{)&OCJtJO C;O 

. 

Reference(s) I. j)t.'/1~.IJ~k. t!:>f /V1. .... 'J't<. .. HIOt..,l,.,,"CC I r:U?c:~O#-!5.... ;16'r1"HC"'-J~ 
dl'tCl :5f.~"'{V/) /ck hcn~.1 I' ~'re~eI 40/ d~~/''rt''s I 17~&. &~. s: J I lP.t.t7. 

i. '7k- M,h~/ 0/' ~"vv?e.,~ ~.J c/,:Jt:'c.lfJe'e,/6r C:.J-=? c;J!dJj 

'~OAh;,.w~ h-4~~c,t!j d) ~,,~;;,H'I ap./~/ /7~:J 
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~"C/Y1P~ 4- C;&'m,n~ h·"len-H, r(Q,,~) 

~1 z~ a ;Y c (PIH~'" I.e. 8 
~. • 11 • • .1 

STEP INSTRUCTIONS 
INPUT KEYS 

OUTPUT 
DATA/UNITS DATA/UNITS 

I 7? ~ -
&7. "" 

~;-Or.' 'I:.;',yl C1[~ 
" c C::J C=I 

t- :z:;, d/14/ ff' .r ../IP" : I~I I 
C .. 5~/'~ C( a- LLII I 

" Shore V ;c [ 15 I [ I 
I II I 

3 CtPM/,{k [ IE- II I p(Q,T 1 , 
I I r I 

'/ f?p6'~P-l s~#~ ~ e?"',1/e'Y" 2j I II I 
'-I-~"n :3" a.5 "e ..... P" ...-e/'~ 

J 

r I' I 
I I [ I 
I I' I 
I_J[ I , I r I 
I I r -' 
[ II I 
I II I 
[ II I 
I II .J 
I II I , II I 
I I I I 
I II I , II I 
I JL I 
[ II I 
I II ·1 
L I [ I 
[ II I , I [ I 
I II I 
I II I 
, II I 

I I I 
LABELS FLAGS SET STATUS 

A tt B Y c 0 ~~~...Ie 0 
FLAGS TRIG OISP 

a b c d e 1 ON OFF 
o 0 er DEG GI" FIX W 

0 v--- 1 2 3 4 2 1 0 l1" GRAD 0 SCI 0 
2 0 ~ RAD 0 ENG 0 

5 6 7 8 9 V 3 3 0 0'" n.....k:.-
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STEP KEY ENTHY 

o 

50 

A 

I3Bl *LBLH 
f;132 BIOi 
fi63 R.S 
B84 *LBLB 
@135 ST03 
B136 R.··S 
6B7 ,:LBLE 
BB8 RCL3 
@139 STUi' 
@w [; 
1311 STD4 
1312 STelS 
1313 1 
1314 STU6 
1315 ST05 
@16 CHS 
@17 ST02 
1318 *LBL@ 
@19 RCLB 
62B 1 
62 i + 
@22 STUe 
B23 RCLl 
@24 
B25 ENTt 
@26 ENH 
B27 RCL4 
1328 x 
@29 RCL~ 

636 T 

BJl 8T04 
632 ,X;;;')' 

13J3 R'CL6 
634 .\ 
1335 R'CL7 
1336 + 

1337 
@38 
639 
64tl 
@41 
(142 
643 
1344 
1345 
646 

ST06 
!3 

X= 'l:~ 
GTOS 

*LBL9 
5T02 
RCLB 
RCL5 

047 }; 
048 RCL4 
049 RCLJ 
13Se. x 
1351 .;-
652 5T05 
1353 RCL8 
t154 RCL7 
055 .x. 

e56 RCL6 

a 
51 

KEY CODE 

21 i1 

-" 
!:". 

-" 
-a::. J. • 'I." 

':'.i. 6[ 
36 68 

_7r: 

"":"= .~ . ., ,;, __ , t.:,'.,. 

7: 1--;':: 
,,;i,..' t.:i,... 

36 J~ 
c"c" 

.' - ... -
J. C' -,,;:',,;., 

.... ' ..... 

97 l)rc'~r8m IJs.ln~ I 
COMMENTS 

~/-/.i er I; j e 

5fe.'yhy 
Y(J I,,~.s 

i 

I;-/e;;/rht 
I 

I ~~,,,+ 

1;tl~M.f( 

I el t.~Y1 

t:j1."'" 
('pvI/ .. 11i a?iYr'-?,J,,1 

,-5- /tin -f tJ . 

~ 

STEP KEY ENTRY 

080 

090 

1157 RCLJ 
658 x 
659 T 

8613 STel7 
1361 @ 
1362 X='r',? 
863 GTOO 
1364 + 
865 . 
1366 RCL2 
1367 X;)"' 
1368 ST02 
!.169 X#'r'? 
878 GTOB 
1171 RCLJ 
B72 RCLl 
B73 p: 
1374 x 
B75 RCLJ 
1376 CHS 
1377 e 
1178 ;x 

1379 /("'5 

KEY CODE 

Jt: e:: 
-3: 

~~ ,~";I 

.,j .. i t:.'i 

1~-J2 

-24 
36 e:: 

-41 
35 6::' 
10- 3:' 
.;..:. 6(; 

36 07 

36 61 

30 6:? 
.-, -, 

>h.-~ ~£"I</ ("~Hv,,?·, ... 1 1-1.;..00_-I ____ -+ ____ ---t 
d t.-.In 

-. - .-..., ,:,t, ~-; 

_ .~ J:" 
';",-' ..... _. 

';'0 1::.;:: 
f~1 

36 f7 110 
-r: 

-';' ... ' 

REGISTERS 
2 3 4 5 7 
onvergen X P2m+l 

52 53 54 55 56 57 

o E 

1~-I( 

I:Cf 1~"'''"/ ~ ~ J 

1'1-6''''IfI/~ ~q"""J 
o/fI (rw 1:1 e ~ I'",J If! 
~~~ tCf)fvl'r?6 .. 1 
f~c ,,~W ~e-t1I1t',/,,.1 

f ~tIlfA f?elre Ie> c/~ 
('U'1 f/~~ t-I< I 

I...~f' if "cl 4!"f"u~ ( 

-y e. 

8 
m 

58 

9 

59 
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Address 

City State 

;; i e 5-y (4') /;) == fi.J.~f. 
Ik. - cIIt-I/IL_1... t-!1-t 

= 

_ (a -IM~+.6l'h1)c 
(4-1:1'" Xa -I~"'-~) ) 

/J1(6.-M)Y 
(afZA1-r/ Xa/~m) 

) 
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Zip Code Y':T7 ,t . ./ 

7.1t' ..rk;-~;.'P' i/l!4,,,.s e;-,c:C ~ ~O} /b:: ;:, :: 7-1' ::: /, 7h- ~;;'r"~~ //,~, 
~rJ1h~'J&N~/ fr&-ckl!?n ~fo:k.5 /'k/ "~~-f/ '~.5u/6 OA? ~6k.,.r~/ k r~ a. -/ . 
/%c /"-~r~ 'h~' h7"'~ be e.)C k,;r/t'Y/ ~ NJ~ "/-/c- h:"k.~#Af.ly.) . et-flJ-oz. 
3;r (4~ 1) ; 8(Q,.J )-13,-~fl~ ~ ) ~.,t,,;~ .ff~,j j::: j7(4)/?(I,Jlr(4..f'b) 
#(:' t!'C"'ny4-·k tSe;·n1H"14. );;/C "tn~ ('(4) aJ# k C'"e'*!/". ke / ~h? 
~if~(";- /np~.rl-~~ I'~~ ~C' ,#/"'-~~/ /,~,-.,:?' 

operatingLimits~dWarnings --rAe C't9,,-hh(..t(Cl"'/ S"~U' ~~"I e)(~"f,.~n ,r eAecl.) 

"~I- j"A f' fl,).-I~· ~'l.e:·r.~ 6*1 '71£ /I/'- tf7/7"/ ,I,,4-,,:/j It>j,";-;,,;~/~. ~CI~C:-:C?" . 

jl /'~,.. h-a / "4~C4'--;C-' ~M " /;~,j...r..-? en #e' A~.x/ /f$.S£. 

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses 
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance 
upon any representation or description concerning the program material. 

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS 
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS 
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHAll BE LIABLE FOR INCIDENTAL OR CONSEQUEN­
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM 
MATERIAL. 
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~ fie i'e:C't;.,.:.,e.~~j~ ;1 Je/c«J -' II() /'e/r. &"ve el/'rt /" (~~ - Z.J/i. /f /,j/t'ri eJit<';".:' Z?.:: 

/1 lie ~-e,jJ;'''I('/ f;..,:;c ~"" ~t:J/~j,~n f;:, iJ 7'/~ 4",qfo-h; Jotti:./ 6o~j..-I~ ~" -i~~ /I~'"l 
(-3-/Y!f S;v f?)U,,,'fl~ ""~illj' _3)((()-7J. 71£ fect;:V1e:i ~.t-r'tVlh;l£.~ /,-./Id,;; ~Ie ,'I",n6,.:.,--..,/ 
. ; I) '/ / c 
l-k~e/l' (ql' Q.ihti f/.~ ft!c'e~6 ~kre:',f,~,.,) J;.", Cb,'j/epr#r~~ ~A ,/~",,·u4&>.1 
('e""d ,J J'II.~ l"'c.rlk,..,~ ttl./' /?,J/""" B ~.·fl"r -lit" .h'J/~b~" .'6J I~~.;", ~6 k:-;~£~/. 
;r;, I/e k.J/~) ,I- e:/~,,()I,...J v'p!t,t"J J;,..-wJ,;4 it~ d"af&. Je>I"hi>1t f"IleneJ 

J(Jver€ -/?-h'Ac'1.k~'" e/'/tJ /; j?r~:fUPla~ -/~e bM/';'U£~/ h;-Cn-~~1 ;J v~/'d 

(),0091 
I), /)0 I 

-7-tolz 
I 

C) :~ 0 [1.. C> ! 1-- 3 - O'f I ~ ~ -o~ 12. "If- It-
O '1-- 0 "J..... 3 -lb'!J '-3-10 :3-'7-loi3 *" :3 

/)' () I 

~. I 

S-((;!1-
C 13 

i 
I-to ,7, 0 1- -I -c5 ~'3-7..-I/.) 3 -3 ~/()'i{.xt-(')si3 

I -10 i5 
; 

I -I D 'J.- i> 'l/ 0 . tI '-II:> L/ ~ -/(,.1 3 - oe iC 
~, Z 

t) • .s­
/J,e 

{),tj 

ty"f? 
/J.ffy 

~,f'197 

-~ -(0:-1 
.. ? -I () ! b 
-6 ,.-9' ;11 
'2- e :~ 
I - S- :1 
1.- -;2.. i'l 

/II c> ..s ",,,e¥ 5 

Pe.1t (~/); 1, I{30 CC'[()()() -LJ 1 

~C.1 (It)} I);:' 1. 'IBt-'lftftlN·-t"i. 

6",1' b" It)): I, tlfS9~$6t/ -03 

15c.r{I;., i.); /, 5?c'7tfb~ti' f-CC 

o 1- D 1- --'( -t() ; 5' 0 tf -/ ... ~7;1 7- 0f.11 

o 1- 0 ~ -1-[;7 1 1 -(() t/ 6 11 -7 -IV II 

o 2. 0 tf tj -11>/3 -1.-7 'f 0 -05',/1 -1-05.'5' 

o 1, 0 ")... _ f, .- (Ott- -,- 01(3. c./ I.. -OJ II f- 3 -0'2. I!J 

o '7- 0 ,1.... (--~ 53 -t) -OJ''! N't' .",vo ., 
., '1' c i ,1 ell ·i/l-o J- I) , t No/1) -:i -/)1..- ...)~",(..."r<Mfw .;JclIJ f1vil, 

o : '2- 0 I ~ 5()II.,Iu~}/' NQ ;fi~( q I" r /I 
/i€' ~'1?1~~~ :>o.L4~d') ~-;ffI'·.J;..,..c'h~/,,? e;r~.1 
:ff,r(/~3): ,1'/1)(;-;- J! -(-It) j ffrfr~/) = /%~ ) 
o,,(.!, tl - ~~) 6y /L -1 I~ ;( Sin -I r;; .. 
f3J'{ /J 5) f [ 1- (/-7' J!1/3,' JJtl'(I" d).: ll-(-r J'ji" 
13 7 (3

J 
Ie) = (:J...' '7,,)/12..' - Err ( It)~ J) 

f} /h'l, If,,r (/~ I) ,;- Y IM'''( 4'# t."rn)r $,{';?I:' /i1eJ're 

/tn,1 ~)("O-/O fvr...,.,f! n;/wE5 ,it Itt" ~.6/e. 

Reference(s) /. "fI:.,,~~pe>k ~I /l~/''''M4"h;~ I Fun,.I/",,1~:' !l6ra/Y/()u'.:I:J e),,#"/ 

alec'~/1.J ~h;'/I't/ :;J"reGu t!'f a~·n.r.la'rd.J) 1tf'6E
J 

:§%.5:fl,1C! 9~~ 

if / he? ~1e#~1 ,/" C'~/7w'e~;Jrt~ /J d-J~h.ff~/';' ~ iJ. C'I...I~ 
if {}~/1j,,1w~/ ;=;'achcFi5 ", ~n~~ h6v.)(!O/ /7b3 
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~1 
r/l~omp/~/e 'p~ h/1cl/~/l 

~~ S-tc/'e S/z:,rE' 5i-()re ('tJMl'oAl, 
~ 

I a.. b T .. 'f;~ (a),) • ~. • • •• 
STEP INSTRUCTIONS 

INPUT KEYS 
OUTPUT 

DATA/UNITS DATA/UNITS 

j Pe~ //1 .t?rV..J;~;,n Fi'd /i,-( cJr~ 
/ c CJC=I 

t -r/, d'/'IJd C'/~t!, ~;;;e " I~[ I 
t{ 5'~ec ~ c~ [B I [ I 
b 5~ j, h I.H I [ I 
c g~e r y Ie II I 

[ II I 
3 Gz~c-.::t #rV"fi /??H'1 Ie II I 5r(q~" ) 

/ c [ I r I 
v iP€~~·_/ d~ e7V ~// ~./ sk~ £ --f-'~" [ j I I 

51('~ '3 5.tJ,-C~U/#~, lAf'Iu~~ 
, , I [ I , 

I I r I 
, _~J[ I 
I I r I , 

" I 
I II I 
I II I 
I II I 
[- II - I 
I II I 
I I [ I 
I II I 
I II I 
I I [ -1 
I I I ._ I 
[ I [ 1 
I I [ I 
[ I [ I 
[ II I 
I II - I 
I I [ [ 
, I [ I 
I II I 

II I 
LABELS FLAGS SET STATUS 

A a B b c r 0 ~""j7~ .... k 0 
FLAGS TRIG DISP 

a b c d e 1 ON OFF 
0"" o 0 g DEG W' FIX 

0 --- 1 2 3 4 2 1 o ff GRAD 0 SCI 0 
2 0 ff RAD 0 ~~ 5 6 7 8 9 3 3 0 [Y 
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STEP KEY ENTRY 
,-

o 

so 

A 

@Ol *LBLE 
0@2 1 
@@3 8T07 
@@4 STOG 
@e5 ST04 
@e6 @ 
@@7 ST08 
@ti8 STCS 
@@9 *LBL@ 
@le ST09 
@11 RCLi 
1312 RCL£. 
1313 
1314 
015 
1316 
617 
1318 
619 
E12@ 
@21 
@22 
l'f2:5 
1324 
@25 
826 
@27 
82S 
,.,.:,'1 
t:'~_. 

@3!3 

ENH 
EUH 
RCL2 

+ 
):. 

RCLl 
RCL8 

+ 
RCLE: 

+ 

LST.\ 
1 

+ 

f<:CLJ 

1331 CHS 
1332 ENH 
1333 ENTt 
1334 RCL5 
835 ::( 
1336 RCL4 
@37 + 
@38 ST05 
@39 CUI 
13413 f<.·CL7 
1341 x 
042 f<.·CL6 
t343 + 
1344 ST07 
1345 RCL8 
1346 1 
1347 + 
1.148 ST08 
@49 f:CL2 
13513 RCL8 
051 
1352 x 
@53 ReLl 
054 RCL8 
055 + 
056 RCLE: 

S1 

KEY CODE 

21 15 
131 

35 (1;-

35 06 
35 64 

13[1 
35 !3S 
35 65 

36 Ji 
36 6':' 

cc 
.... ' ..... 

36 61 
36 6;; 

36 BS 

-2-t 
16-62 

-5:' 

-35 

.-, J 

-,,~ 

-"::'.1. 

35 65 

!:"!:" 

CC 
- .... 1"". 

36 62 
36 OS 

-4~ 

36 61 

2 .b 
S2 

97 I)rc'~ram IJs'in~ I 
COMMENTS STEP KEY ENTRY 

;rr"h~ life 

5'k,..h,y 

-------
::rl",-,h;'" /p,eo/ 
J'me C'rJIV'i!'?-C'''' I 

al-Mf" 
(e; ~hI){P. ~",. of 6 ) 

110 

REGISTERS 
3 

S3 S4 S5 

D 

057 + 
058 
1359 
@6@ 
@61 
1362 
1363 
1364 
@65 
066 
1367 
068 
069 
!37@ 
E17i 
@72 
1373 
1374 
@75 
@76 
677 
@78 
1379 
ti80 
ti81 
082 
1383 
084 
@85 
@86 

LSTX 
1 

f<:CLJ 
x 

ENH 
ENH 
RCL4 

RCL5 
+ 

ST04 
X;y 

RCL6 

RCL7 
+ 

ST06 
X#@,? 

RCL9 

X#i'~' 

GT06 
RCL3 
RCLl 

es'? x 
688 
@89 RCL3 
!39@ 
891 RCL::' 
1392 /X 
893 .\ 
894 RCL1 
895 
896 R.··S 
1397 '. .. f.Li1 
i39B STOl 
899 R.···S 
1@@ *LBLB 
161 ST02 
162 R.·8 
1@3 *LBLC 
104 STO] 
1@5 R.···S 

S6 

KEY CODE 

16-63 

-L" 
-21 

36 B":: 
-';".::: ..... "'" 

36 65 

-41 
36 DE 

36 8? 

35 66 
16-42 

-24 
36 65 

-4~ 

1 c·-":·.;: 

-]5 

-24 

S7 

E 

COMMENTS ili#71t /;Jr'" 
a~,tNl 

9~1< 

ft.I:-!rJ./t. .1/ Bil' (4, ~) 
fr t o/,~ ... j C'rn"'~:::S:r" I 

8 
m 

S8 S9 
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Program Title T >f\ L 0 Y'n ? \ e -\- e 

Contributor's Name S t i.A. 0.. I{ t 
Address D e f C\ ~·t Y'V\ e tr\ t 0+ 

r 'r"\ V'I c.. Q t () VI. 

'() j p\ \A. ~ \A $ t·\ V\ 

(he. Mis -\- 1" y:> t:> v-', V'I C. ~ -\- 0 ,,~L.~ ... ·'_\C~_'C~ i~-'Y--. 
City State ~ e w 'J e ('5 e y .. Zip CodeO~.s..~O_ 

Program Description, Equa~ions, Variables "\ h', OS P '(' 0 ~ ("" 01. VV\ 

~ e n e ., C-\ \"\ c ~ c\ " '" COM ~ \ e \-e ~ Y\ \- e 'J y- Q. \ 

c 0 W"\ P ~ tQ .. 2_. _ i- he. _... 
0+ -\- he se c.o~.d_ 

\.( " '" ~ \- 0 C\ ~ 0 IA -\- \ 0 ".:> " ~ V'I \ {. '\ (G\ V\t -\ .. ~ \A I('e ~ . 

J 1. l )() t,' , C\ } b):: x (4 -t b 3 i)--J-'i--~-'-­
LCI. $')'\ (\. ~9{+>-R..'~ 

¢.~ .\- <., V\- \ X. ~ '" 6. t. ~ i \ -0:> -\-~ e S -\- v.. \'\. d lAo Y' c.\ 
~ \ e-t ~ \ V\ te.~r'''- \ s c-t -\- he.\- '\1(' ~ \- C\. n J s.~.<;.Q Y\ J 

o...y-e ()b~G\\V\~d o...s svec..\C-\\ ... cQ....se ~ 

.u i (x 7.&/) \) \ I 
....... - ... __ ._._----_.-

.sJ.; lJ~t ~I J L~_~~~) ._-------------

~ c -\- e: t 1.121 ~ ( x~. ~I ) ~) 'b)::: (6 - ~ t'l.t_,=_l r}J t.l·; ~_-_6 )_\:-5,0 .Li. )~_ 
\J'-r-.e V\ x ') \ 0 \0 >' .~ L.L"}J!J~/.I.J._-r-±h~. '('"€ 'S v- \*_s o.'Ce 

-\ he c.OYY\ ~\e:~e eLL f* ~5: ~~~-~~.~-q.Ls . .L::-J-~-e +e c..~~~ e 0+ 
~ he. C\,,', T ~ Met; c..o- 0.. e. 0 YY\ e -\ 'f \ C. '(Y\ e £.\ Y\ 'S lA S e J , 

Operating Limits and Warnings .. _. __ . .. ________ .. __ . 

ihe.,~ \S aY\~ .. 'f'o.~ .ex "11: __ i t_-h~_--=..9 __ ).-k~-~-V\ 
<C t ¢ J \) ~.~ jd 

This program has been verified only with respect to the numerical example given in Program Description II. User accepts and uses 
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance 
upon any representation or description concerning the program material. 

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS 
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS 
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN­
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM 
MATERIAL. 
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, £ (~J 1.) ~ \' ~'\ \ _~<~l; c\~ ~ L.¢ \):: r jO' Gif.L?~ d", 
j c) ~. ) ~!l '{ \ - ~ .. p:..,...'L.o< 

v'he.v-e' C\':)C-\.:Y\ x.-::.~¢, 9".'1.= \_~/2.. 

Sample Problem(s) . 
Iil I _ \ -\\ \ 
-h. - 0 0..-..0 

Solution(s) \0 , \ 
-:4 ~O f:)\ {)---, ~l~ \ ,'Y\ \"z(.",\ 0<. r:u T 1\ N\ .~ S, 1:0 1 \ <. ~ \ ~"2., 3 Ch,n %C") 

~lt 51Q~-R)---} l\\\~'61'1D'ZOS)C\O-\ t\\Ceg-=, C).\3S45~Slb'<\O-1 

. lE\ ~ \ \ :, 'i- 4 D S q 0 ~ 0 

Reference (s) A \)'f' C\ yV) oW' '\ ~ ~ 0.. V\ <l Sit e ~ "'- v\, \.\. 0. V\. d boo k 0 ~ 
Mu.\~e.'MCI-'\-\c.Ct\ \=I.-\.V\.C\"OY\.S , NCA"-,CV\.O,,'\ \)VI..\feu.\A at 

. S-\ (A V\ c,\ u. 'r ~ s (1\ M S S S ), \ l\ ~ <6 • 

~. e, IA \ " ... s c ~ :> ~ l-I. "'" e v', ~ c \... e "" CA ~ ~ e YY\ ~ ~ ~ K I ~ l <i) (\ ct (., 5 ) . 
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~1 
~ x,~ J~)~ 

STEP INSTRUCTIONS 
INPUT KEYS OUTPUT 

DATA/UNITS DATA/UNITS 

\ L Dc..cl C, -, d t>. \ o. ... r\ ~:c\e '2 CJ[ I 
c:JC=1 

:2. IV\PlA-t x,~/ X LliJ I I X 
\ 

~I C~I 1 ,-h/ 

r I [ , 
~ Co'(\"\Pv..t~ \= Lx ,2t.,. ) I A II I ~ Lx ~I ) 

\ 
0"- I II _J 

'3 CO""'OI.:t~ \3 Lx ~( ) I --.~ I r-J G ex ~/) 
\ 0'(' ... [ Jr- -, 

~ CO""~IA.-tp '()lx,h') I D II J Dele A., , ) 
\, 

0'(' l__ _ll _ J 
'6 CO\'V\l)IA.+e E Lx ~' ) [-c_l I-~--] c ()l, ~/) 

\ [ -] r--J 
- ----• Fo'C' 0- Y\ e. w c.~se. '(" e. -\ lA " V\ -tv I --II - -J 

sAe 0 ~ [ Il J 
\ L I r -- I 

4- -r II\. to \A. -\- X 2.z.1 L... b CAY\.~ (oY\'\.P\A.+~ ')( I ~tll _ J x 

~'hf' ' /\. cl 
(Xt") Y) ~ 'C' C.\. \ C e . -to'WI rt'"2. ~( lE~J t- -__ J hI 
\J 

~ [£f1 [_-=-J Q. 
b l_e II ~ I d'2..lx t: ~.11 

I-a -1 
-- - ---- --

Q.' ( Dp.t~OhA.\) If IV\p lA-t , ~ -\-h€. [ -J [-- -1 
Yo. \ ~ e of -.\-\..e ("n 0 d. \). \ 0- '(' L It __ J 

'f'e \ ()...:t ; 0 V'I. I - - J [ -"] LAn.u..\<e 0<. " -the - -- ---

~I -:::J Ccr.2. ~ .- co.l'\ b~ \.,\.S120 l -J L ---] 
( 'Re m.€. "'" beY' -t'he c.u..\c.lA \0.. -t 0'1' l----ll -l \ S --- -----

< 

V'o.. J. ~ 0.. V\ ~ fY\.od ~ '. ) [--l [---1 \1-'\ 
-- - ------

l_. 1 L _J 
Atso \{ \'he 0.. VY\. 0 \ \ \- ~J e Ii L-___ J L~ ~_ J 

I'::> o,-,veV'l )( 
, 

:::. ~ ~. I I L.~ J 
~ 0"1 e 

v 

howi2.VQV +~~t " -{- yj I II J 
-\ C, 

, 
q 0 oJ ct Vl.ot [ II .J v'le.o.-r ; s 

f--. ().. 0.. (') c,,:\. " V\ 0 IAt ~ ()...vo..'Vv"I e+e .... I I [ I 
J \ I . I [ - I 

Co",,-o \ e. -\ e. e. \ \ " () + " c- -I"'-\- e v. '("I:\. \ S Co. '" 
[ J I I 

be' C Dm D IA. t e 0 bv <,e W ~ '" u. I II I 
)( -\-0 '\OID-t',rne's -\ h~ \;:"o..e.Y' I I [ I 
D+ \ (>. '" (.\ \ / \ ~I \ 

J I II I 
I 1 [ I 



66 67 l)rc'~r8m I~is.ln~ I 
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

REGISTERS 
o 2 3 4 5 6 7 8 9 

S1 S2 A S3 S4 J S5 
\ \ " c. e .. 'e. I lAseo \A.se \A.set "'J "'"..> 0 

A E 
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS 

- $\ 
h A(?)S 3S C:A· 170 

R.C\... D 3'i- 66 
- '6 \ 

E£x. 43 
C \-\'5 .tt'2. 

S 05 
120 C\)(~y ~'2. ~\ 

"t Ie' 1. ~"2. O'Z 
'\0\ Rc. r ~5?Lt 

'2.. D2. 
X- II 180 

h'2>l"I. ?, S 3'?> 
~ \..ST)C. "3 -S ~"2 
RCl q --; '\- 0 q 

.. .(: '\X '3 \ c:; 4-
x ,\ 

130 s-re \ '3'3 0\ 
Rc. L 4 "34 04 
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Hewlett-Packard Software 
In terms of power and flexibility, the problem-solving potential of the Hewlett-Packard line of fully 

programmable calculators is nearly limitless. And in order to see the practical side of this potential, 
we have several different types of software to help save you time and programming effort. Everyone of 
our software solutions has been carefully selected to effectively increase your problem-solving poten­
tial. Chances are, we already have the solutions you're looking for. 

Application Pacs 
To increase the versatility of your fully programmable Hewlett-Packard calculator, HP has an ex­

tensive library of "Application Pacs". These programs transform your HP-67 and HP-97 into specialized 
calculators in seconds. Each program in a pac is fully documented with commented program listing, 
allowing the adoption of programming techniques useful to each application area. The pacs contain 20 
or more programs in the form of prerecorded cards, a detailed manual, and a program card holder. 
Every Application Pac has been designed to extend the capabilities of our fully programmable models 
to increase your problem-solving potential. 

You can choose from: 

Statistics 
Mathematics 

Electrical Engineering 
Business Decisions 

Clinical Lab and Nuclear Medicine 

Users' Library 

Mechanical Engineering 
Surveying 

Civil Engineering 
Navigation 

Games 

The main objective of our Users' Library is dedicated to making selected program solutions contri­
buted by our HP-67 and HP-97 users available to you. By subscribing to our Users' Library, you'll have 
at your fingertips, literally hundreds of different programs. No longer will you have to: research the 
application; program the solution; debug the program; or complete the documentation. Simply key 
your program to obtain your solution. In addition, programs from the library may be used as a source 
of programming techniques in your application area. 

A one-year subscriptiGn to the Library costs $9.00. You receive: a catalog of contributed programs; 
catalog updates; and coupons for three programs of your choice (a $9.00 value). 

Users' Library Solutions Books 
Hewlett-Packard recently added a unique problem-solving contribution to its existing software 

line. The new series of software solutions are a collection of programs provided by our programmable 
calculator users. Hewlett-Packard has currently accepted over 6,000 programs for our Users' Libraries. 
The best of these programs have been compiled into 40 Library Solutions Books covering 39 application 
areas (including two game books). 

Each of the Books, containing up to 15 programs without cards, is priced at $10.00, a savings of up 
to $35.00 over single copy cost. 

The Users' Library Solutions Books will compliment our other applications of software and provide 
you with a valuable new tool for program solutions. 

Options/Technical Stock Analysis 
Portfolio Management/Bonds & Notes 

Real Estate Investment 
Taxes 

Home Construction Estimating 
Marketing / Sales 

Home Management 
Small Business 

Antennas 
Butterworth and Chebyshev Filters 
Thermal and Transport Sciences 

EE (Lab) 
Industrial Engineering 

Aeronautical Engineering 
Control Systems 

Beams and Columns 
High-Level Math 
Test Statistics 

Geometry 
Reliability /OA 

Medical Practitioner 
Anesthesia 

Cardiac 
Pulmonary 
Chemistry 

Optics 
Physics 

Earth Sciences 
Energy Conservation 

Space Science 
Biology 
Games 

Games of Chance 
Aircraft Operation 

Avigation 
Calendars 

Photo Dark Room 
COGO-Surveying 

Astrology 
Forestry 



HIGH LEVEL MATH 

Mathematical programs selected from the areas of special functions and 
linear systems including, Hermite, Legendre, and Laguerre Polynomials, 
Eigenvalues/Vectors of. 3rd Order Systems, Determinant and Inverse of 
5 x 5 Matrix, and Simultaneous Equations in 6 Unknowns. 

EIGENVALUES FOR 3RD ORDER SYSTEM 

EIGENVALUES/VECTORS OF 3RD ORDER SYSTEMS 

MATRIX ALGEBRA 

CHARACTERISTIC EQUATION OF A 4 X 4 MATRIX 

ONE CARD DETERMINANT AND INVERSE OF A 5 X 5 MATRIX 

SIMULTANEOUS EQUATIONS IN SIX UNKNOWNS 

ROOTS OF POLYNOMIALS 

MISCELLANEOUS SPECIAL FUNCTIONS A 

MISCELLANEOUS SPECIAL FUNCTIONS B 

INCOMPLETE GAMMA FUNCTION 

INCOMPLETE BETA FUNCTION 

INCOMPLETE ELLIPTIC INTEGRALS 
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