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INTRODUCTION

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 problem 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 | page gives a basic description of the program. The Program

Description |l 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 | and Program Listing Il 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 | and
Program Listing Il 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 biank 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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Program calculates the eigenvalues of a 3rd order system described
by Ax = Ax,

EIGENVALUES/VECTORS OF 3RD ORDER SYSTEMS + + + + + + v+ + + + + + 4+ D
For a given 3rd order matrix with distinct eigenvalues, the program

calculates the eigenvalues and eigenvectors. The first (largest)
eigenvalue and eigenvector are calculated by power method, while the

2nd and 3rd are calculated by deflation method.
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For two matrices X and Y, each with d1mensions 1ess than or equal to

three, the program will calculate X*Y, X+Y, X-Y, aX, and bY where a

and b are scalars. Non-square matrices X and Y are allowed.

CHARACTERISTIC EQUATION OF A 4 x 4 MATRIX . . . C . . . 16
This program automatically loads data by telling user when to input,

and calculates the characteristic equation of a 4 by 4 matrix.

ONE CARD DETERMINANT AND INVERSE OF A5 X 5 MATRIX . . + + . . . 22
Program calculates the determinant and inverse of a general real 5 by 5

matrix, on one card and with data entered only once. Expansion by minors

is used to attain this advantage, although some accuracy is lost by not

using pivots. The matrix data is left intact.

SIMULTANEOUS EQUATIONS IN SIX UNKNOWNS & « & « « + & « o v o o« 4« o 27
Finds the solution for six simultaneous linear equations in six unknowns,

using Crout's method. This two-card program will also compute the inverse

and determinant of the coefficient matrix.

ROOTS OF POLYNOMIALS . .+ .+ . . : . . 35
Finds real and/or complex roots of polynomials up to degree 14 With real

coefficients. When a real (complex) root is found, the polynomial is

depressed by the corresponding linear (quadratic) factor, until all roots

are found. Newtons method is used, with a modification to prevent diverging

iterations.

MISCELLANEOUS SPECIAL FUNCTIONS A ., . . . ' v oo oo 44
Computes Gamma function, Gaussian hypergeometrlc 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.

MISCELLANEOUS SPECIAL FUNCTIONS B . . . ' e oo 0o e 0w 50
Using a recursion relation to compute the Gegenbauer, Laguerre, Hermite,

Legendre, and Chebychev (both first and second kind) polynomials. A
special key enables one, by inputting alternate starting values, to compute

polynomials with non-integer subscripts. Starting values can be computed

for non-integer subscripts by using Miscellaneous Special Functions A.

INCOMPLETE GAMMA FUNCTION v v v o 4 o o 0 o 0 0 0 0 4 a1 0 0 . 55
The upper—tail of the incomplete Gamma function is computed by contlnued

fractions. Practical considerations restrict x to lie between 1 and 200.

INCOMPLETE BETA FUNCTION . . . . : Cr e r e x e ... b8
The complete Beta function is computed by contlnued fractlons Valid for

arguments A and B greater than 0 and x between zero and one. Accuracy

table included.

INCOMPLETE ELLIPTIC INTEGRALS + & & & & + + + s « o + o 4+ 4« + . D03
This program will compute incomplete elliptic integrals of the first or

second kind as well as any linear combination of them.
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Program Title Eigenvalues for 3rd Order System

Contributor’'s Name Hewlett-Packard Company

Address 1000 N. E. Circle Boulevard |

City Corvallis State OR Zip Code 97330

=
J

r 

Program Description, Equations, Variables 1hiS program solves eigenvalues of a 3rd-Order

system described by Ax = Ax, i.e.

a1 a2 413 X3 X

251 99 a3 X9 =A%

a3 a3 233 X3 X3

Eigenvalues Ay Ao and Aq are solved from

det (A\I - A) =0

Roots for the 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 /l. 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.

. _J    
 

 



Program Deseription 11
 

 

Sketch(es)

\_
 

 

 

 

Sample Problem(s)

(1) ] 0 0 (2) 13 -3

Ay = |0 0 -1 A, =| O 4

0 1 -0.05 -15 9

(3) 1 0 0

Ay = |0 0 0

0 0 0

 

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

(1) 1 [ST0O] 1, 0 [STO] 2, ....... 1 [CHS] [STO] 8, 0.05 [CHS] [STO] 93
[Al > 23 =1, As A, ==0.025+ 0.9997

(2) 13 [STO] 1, 0 [STO] 2, ....... 0 [STO] 8, 7 [CHS] [STO] 9;
[A] > A3 =8,A\ =4, 0, = -2

(3) 1 [sT0] 1, 0 [STO] 2, .....

[A] » A3 =1, 4y =2, =0
1 2

-
 

 

 7

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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:'rso KFY ENTRY  KEY CODE COMMENTS STEP  KEY EPE‘;':RBY 16”;c:;s COMMENTS
ee1 »LELA €l I ‘calculate coeffi- ggg cra 16 22 g8

965 " IS—H' cients of the.3rd 859 RCLe 36 68 Test if constant
264 ; ag  order polynomial 866 X%-8°  16-43 is zero
005 5 -& 35 Uq 861 CT0d 22 16 14

boe  ReLs % 4? 862 RCLI 36 81866 RCLE 36 65 2 : o
887 RCLé Jo 66 863 . o
888 RCLS 36 85 864 RCL2 2 o9
889 RCLS 36 85 865 xg o
818 GSES 23 8% 965 £ -43
e11 RCL! 36 81 ggé 0 2

013 2 QE_EE 869 : -24

014 SIUi 36 ?:“ ese 5703 35 83 Solve for the real
b15  RCLS i, ?fi 871 RCL1I 36 81 root X815 RCLS 3o 85 or  ROLI 3ol 3

e1e RCLS 3_ @fi e;; xh x

e17 RCL3 ?b Uf 3}; . 3

818  GSBS 23 85 o4 L

gég g 876 RCLG 36 08
821 ST+i 35-35 45 @77 i g;

822 RCL3I 3§ @3 g;g g. o

823 RCL? zé 8? ore x %

oot RiLs iq ag 881 RCLZ2 36 8z825 RCLZ 36 62 81 RrL2 o
826 GSBS 2% qfi 983 5 -

827 RCLY 36 gi 963 ; il

2 R' 3 6 a8s x -39829 ST+i 35-55 45 X 3

@38 ISZI 16 26 46 Bfii - o

@31 RCLI 36 &l b7 9 o5
a3z RC?E gq g§ oee . o

@33 RCL7 35 67 ;
834 RCL3 ?g 63 gg? ngi 35 g;

@35 ESBS 23 8§ a2 RCLJ % oo

836 STUs 3§ 45 622 3 3 3

A37 RCLI 3@ Q{ 023 s >

g3g8 RCLA? 36 85 : ! 3

839 RCLS 3§ GQ gg% . %

bil Lo 2908 897 X<Y?  16-35
o4 GbE% 5 48 8498 €703 22 83 -84z ST+: 35—5? 45 g% ET02 oy

gfi IF;:L‘Z g? gf 188 RCL3 36 83L= - <

245 RCL4 36 84 Iag yi g;

#g4¢ RCLZ 36 82 ig} o 3

@47  GSBS 23 8s 163 e z

P48 ST+¢ 35-55 ;f 164 I -

849 RCL! 36 .

858 RCLS 36 85 igf 5033 16 gg \ for Q3 +'R2

851 RCLS 36 85 13; . 5 30

os ; —gg 189  C0S 4z <
o2y +” - g 118 RCL3 36 83854 CHS _°2c e o >

855 <5 16-55 i J% &

a5¢ S702 35 87 eeno 6 7 : —

’ 1 " a S a Tay Ay 432 413 423 33
a]] ! 31 S5 S6 S7 0o (S8 .0 S9SO 0 S ] S2 32 S3 Q S4 R S T . .S " s

S A S A - = -
B c -b ) )\3 IndexA o -0 (Or‘jr) W (Or-z
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

113 X -35 169 &T04 ZZ 81
114 z az 178 RCLD 36 14
115 5 -35 171 + -55
116 6T04 22 a4 72 @ e
117 ¥LBL3 21 83 173 RCLL 36 13
118 ey -4] | 174 RCLD 36 14
118 JE 54 | 175 - -45
128 ST0% I5 a5 176 a a6
121 RCL4 36 84 177 ET08 Z2 85
122 + -55 178 xLBLI z1 @1
123 ESBS 2385 |sand T 179 RCLD 36 14
124  FRCL4 36 a4 186 RCLC 36 13
125  RCLS 36 &9 181  RCLD 36 14
126 - -45 182  CHS -2z
127 6SBS Z3 85 183 &LBLS 21 85 }
128 + -55 ____ 184  PRST 16-14 Complex Ays
129 xLBL4 184 | 185 25 16-51
138 RCL2 36 82 186  SPC 16-11
131 z a3 187  RTN 24 —
132 z 24y 188 ¥LBLS 21 89 —
133 - -45 3 189 X -35
134 STGE 35 15 | 198 Ri -31
135  PRTX sl 191 X -35 Multiply
136 xLBLZ 21 82 197 Rt 16-31
137 RCLZ 36 @z 193 - -45 Subtract
138 RCLE 36 15 194  RTN 24 —1
139 + -55 195 #LBLS 21 85
148  STOR 35 85 196  ¥<@° 16-45
141  RCLE 36 86 197  6SB& 23 86
142  RCLE 36 15 198 1 81
143 z -24 192 ENTY -21
144 CHS =22 Reduce to 2nd 200 3 a3 ¥
145 STG7 33 87 order and calcu- 2681 = -24
146  ¥LBLT 21 8; late .. A 282 yx 31
147 RCL® 36 85 1 72 283  F2? 16 23 82
148 ¥e 53 284  CHS -2z
149  RCL7 36 @7 285  RIN 24
158 4 84 286 ¥LBL& 21 @6 |
151 X -35 287  SF2 16 21 @& Negative ¥
152 - -45 288  CHS -2Z
153 CHS -2z 289  RTN 24 —_
154  xxa? 16-44 218 xLBLd 21 16 14 —
155  SF1 1& Z1 @l 211  PRTY -14 i
156  x=@" 16-43 212  RCL! 36 a1 -
157 SFB 16 21 @@ 213 ST07 35 687 For a3 =0
158  ABS 16 31 214 RCLZ 36 8z |
159 ¥ 54 215 ST08 35 85 |
168 z 6 216 GTO7 22 87 -i
161 z -24 217 R-S 51
162 ST0D 35 i4
163 RCLS 36 85
164 CHE -2 220

165 z 8z
166 z -24
167 STOC 35 13
5 o 16 23 81

168 Fi . LABELS FLAGS SET STATUS

A B C D E 0

>A3,A],A2 Double FLAGS TRIG DISP
a b c d zero Ay e ' Complex 0 OS O§1F DEG & FIX X
0 ' Complex |22nd order|[®> S and T [* a3 2 <0 ! S g gf\*éo g gfii E]l
> % |°SF2, CHS |7 USED [® Print [P ® O P 3 0 ® i          



Program Deseription 1
Program Title Eigenvalues/vectors of 3rd-order SystemsW/DistinctReal

Eigenvalues.

 

Contributor's Name _Hewlett-PackardCompany,APD- 

 
 

 

  
 

Address 19310PruneridgeAvenue-
fity -CupertineState €a Zip Code 35014———)

( 
Program Description, Equations, Variables _FOr@ system matrixA, theeigenvaluesare ..fQUflC_i__._]

from AX = AX -

(a) Power method

~Assumethee1genva1uesofAareA], Az andAz where JA[J_2[2ix[“____

_NowletAoperate repeatedly on a vector v, which we,-express as a linear_

 
combination oftheeigenvectors v =civy *+ C,V, +CoVgthen

AV =CLAV, + CoAV, + cafvg = Ay (Cqvy + ¢ a vyt C3 T v,) -

A A

AVEA Loy reVe * ey (7))

v)-Ie

(Apv)] e
o

[
(AP+_]_

therefore A] Lim
p*)m

 ope,a"ng Limits and Warnings Onlyworks for systems withdistinctreal eigenvalueswitha

ngood" guess of the initialeigenvectorV1.Ifa first componentofthe

~eigenvectors is zero, thenit is necessary to do similarity transformationsin

~order to use this program

\_

 
 

This program has been verified only with respect to the numerical example given in Program Description Il. 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.    _J
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Skétch(es)

. , i
- - - )

rSample Problem(s) u )\] = -9 AZ = -1, A3 = -3

(1) -3 1 0 1 1

A= 2 -3 2 ’ V-' =|=2 ’ V2 =12 s V3 =l 0

0 1 -3 1 1 -1

X] = 0.06, AZ = -0.02, A3 = 0.01

(2) -3.06 -1.98 _4.26 1 1 ) o1

A=1] 1.04 0.67 -1.47 |, Vq ={-1/2 |, V2 =| 4/3 |, V3 =|-5/6

-1.76 -1.14 2.44 1/2 4/3 1/3

 

solution(s) (1) [NORM] [f] [CL REG] 3 [CHS] [STO] 1, 2 [ST0] 2, 0 [STO] 3,
[sT0] 7, 1 [ST0] 4, [ST0] 6, 3 [CHS] [STO] 5, [STO] 9, 2 [STO] 8, [A] > a,;, 1 [STO]
[A], [B] ~ Ay v], Aos v2, A3 v3

(2) _[NQRM],[fj [CL REG] 3.06 [CHS] [STO] 1, 1.04 [STO] 2, 1.76 [CHS] [STO] 3, 1.98

[CHS] [STO] 4, 0.67 [STO] 5, 1.14 [CHS] [STO] 6, 4.26 [STO] 7, 1.47[CHS] [STO]8,

2.44 [ST0] 9 [A] > a;,, 1 [STO] [A], [STO] [B], [STO] [Cl, [BJoA1.Vy.a2.V2:23:V3

o : )
 

 
 

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

N _J    
 



8 User Instruetions
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st '~ KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

@@l  kLBLF i 11 [— asr7 2 -24
gaz é aé ‘ @se DSFS  -63 &5
a8z 5TCl 35 46 | 859  RND 16 24
a84  xLELI Zi @i | ace  RCL® 36 o8
@as  ISZ1 1€ 26 46 | 861 RND 16 24
@aé  RCLi 36 45 a6z  X=y? 16-33
B&7  FRT -i4 | 863  6T08 22 86
gas  RCLI 36 46 | 864 RCLED 36 14
aas 3 és Print a.. 865 RCLA 36 11
g1a  x=v¢ 16-33 1 866 z -24
a11 SFC 16-11 ger  ST0@ 35 66
g1z HRY -4] 868 RCLD 36 14
8137 £ 8¢ 869 STOA 35 11
a14  K=y7 16-33 878 RCLE 35 15
g1s  SFc 16-11 871  STOB 35 12
ale K2 -4] 872 RCLI 36 46
ai7 g gs 873 sT0C 35 13 |
gig  x=y°? 16-33 ar4 6103 2: 8z |—
a13  ETO7 2z @7 875 #LBL8 2188 |/
a28  6TC1 2z er | 876 DSP4  -63 84
821 ¥LELE Z1 1z 877  GSB8 23 86
azz  SPC i6-11 1 878 i 81
@23 (F@ 16 2z e |Calcuiate Ay and v @79  STOA 35 11
824 ¥LBL3 21 a3 age  FRTS -14
25  RCL: 36 81 @81  RCLE 36 15
26  RCLA 76 11 | @82  RCLD 36 14

@27  RCL4 36 84 | ag3 2 -24
28 RCLE 36 12 | @84  STOB 35 12 ; i
29  GSRY 23 85 f @85  PRTY -14 Print A,, Vv
@38 RCL7 36 67 | 886 RCLI 36 46 1
@31 RCLC 36 13 |Iteration: @87  RCLD 36 14 |
a3z -3 |power method 888 * -24
833 + -55 889 STOC 35 13
834  STOD 35 14 g98  65B8 23 88
@35 RCLZ 36 6z @91  SFC 16-11
B3¢ RCLA 36 11 892 RCLS 36 85 |
@37 RCLS 3¢ @5 893  RCLB 36 12
a38  RCL 36 12 894  RCL4 36 64
839  GSES 23 @85 a9s X -35
G468  RCLE 35 66 896 - -45
#41  RCLC 36 13 aar 28 16-51
a4z X -35 898  ST06 35 86
843 + -55 @99 P2 16-51
@44  STCE 35 15 | 188 RCL6 36 86
845 RCL3 36 83 ' 181 RCLC 36 13
A4¢  RCLA 36 11 ; 182 RCL4 36 84
@47  RCLE 36 8¢ | 183 ¥ -35
A48  RCLB 36 12 | 184 - -45 Construct B matrix

@49  GSE9 z3 89 i 185 28 16-51
@58  RCLS 36 @5 . 186  STO7 35 @7
851 RCLC 3 13 187 P3S 16-51
asz X -35 | 188 RCLS 36 @5
8s3 + -55 | 189  RCLB 36 1
@54 SToI 35 46 | 118 RCL? 36 @7
@55  RCLO 36 14 111 X -35
856 RCLR 36 11 SEGISTERS 112 45 :

1 2 3 4 5 6 7 8

M 41 221 231 12 822 32 i %13 - 323 - 333
S0 St S2 S3 S42 2 Iss2 2 |[ss 7

A3 23’ V% Zg’ Vg A2 Zp> Vo 23> V3 byy by, b0 ]b22
D - — I

femp, (x})k- 1 [ (A;)k © (X]B)k temp Av}, —2 temp Av;, 2’{ temp Av,       
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

113 25 16-5: | 169 25 16-51
114  &T08 75 85 178 RCL 36 @@
115 P28 16-51 171 XY -4]
116 FRCLS 36 85 172 - -45
117 RCLC 36 13 172 z -24
118 RCL? 36 @7 174 ST=1 35-24 81
119 X -35 175 S§T=2 35-24 8:
128 - -45 176 RCLE 36 12
121 23 16-51 77 ST+! 35-55 &1
122 STO9 35 85 178 RCLC 36 13
22 RCLE 3¢ 86 179 ST+2 35-55 @7
124 + -55 188 RCLA 36 11
125 ST0I 35 46 181  PRTX -14
126 Ae 33 and solve for the 182  RCLI J6 61

127 RCLE 36 86 e'igenva]ues A~ and 183 FRTA -14

128 RCLS 3¢ @9 2 2 184 RCLZ 36 a:
129 x -35 3 185 25 16-51 —
138 PCLS 36 85 186 E6SBE 23 as —
131 RCLT 36 87 187 SPC i6-11
1322 X -35 188  FB? 16 23 BE
133 - -45 189  RTN 24
134 4 84 198 SF8 16 21 @@ i
135 ¢ -35 191 P2S 16-51 §
136 - -45 197 RCL@ 36 @a
137 v 54 193 RCL3 36 a3
138 2 az 194 <STo@ 35 86
139 = -24 195 e -4]
148 STOD 35 14 , 196  STO03 35 83
141 RCLI 36 46 | 197  RCL! 36 a1 |
142 z Z | 198 RCLZ 36 az
143 z -3 | 199  RCL4 36 84
144  STOE 35 15 ! 2668 RCLS 36 a5 |
145 RCLD 36 14 i 281 8702 35 az Calculate v3
146 - -45 i 282 Ri -31
147 ST0B 35 @6 , 283 §T04 35 ai
148  RCLE 36 15 i 264 Ry -31
149 RCLD 36 14 ! 285 ST0S 35 85
158+ -55 | 286 R4 -31
151 8703 3583 — 287 ST04 35 84
152 xLBL?2 21 2 T 288  ETOZ 22 8z —
153 RCLE 36 0@ 289 xLBLS Z1 85
154  GSEB& 237 88 218 X -35 ——_]
155 RCLé 36 86 211 R -3i
156 - -45 212 X -35 X, +
157 §T02 35 8z 213 Rt 16-31
158 RCLE 36 @& 21 + -55 ||
159  STOI 35 a1 215 RTN 24
168 XY -41 216 xLBL8 21 88
161 25 16-51 , ) 217 PRTX -14
162 RCL4 36 84 Solve for v 718 ¥LBLT Z1 @7 Print
163 FCLT 3E @7 | 218 &FC 16-11 |
164 Ri -31 | 228 RTN 4 |
165  82¥ -41 | 221 RS 51
166 k1 16-31
167 GSB3 23 8BS L | T

_ 166  RCLE ‘”f' 88 LABELS FLAGS SET STATUS

a5 [rg's & VI 0 s FLAGS TRIG DISP
a b c d 1 ON OFF

o O ™ DEG N FIX KX

Dl ] 7 E i RIS
° ® ! 8 X, + 3 3 0 § n_4          
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Program Title Matrix Algebra

Contributor’s Name Jeffery J. Straw

Address 419 Michigan St., Apt. 4

City Hancock state MI Zip Code 49930 |
\.
 
 

 

 p SProgram 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:

Matrix Product: Xij_= ; Xin Ynj> 1= 1,2,3; §=1,2,3

Matrix Sum or

Difference: Xij Xij % Y'ij’ i=1,2,3; j=1,2,3

Scalar Multiplication: Xij = aX1j or Yij = inj, i=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.
- J
 

 

 

This program has been verified only with respect to the numerical example given in Program Description /l. 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.

. v,    
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rSketch(es)

N 

The matrix X =[2] is stored as

3

2 0 0

3 00

0 0 O

 

 

 

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

P=1|274 9 4

163 14

25

Q:

 

  
 

 

   
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] 1 [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***

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

(Reference (s)
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User Instructions 13

MATRIX ALGEBRA

prt Y X ~>Y X-Y > X aY - Y

X+Y > X

STEP INSTRUCTIONS DAlTh:\’;Ll:rIITS KEYS olei\T/erleTs

1| Load Side 1 and Side 2 [
2 Input number of columns in matrix X n |A[| 0.00

Enter elements of the matrix X by rows Xij U?JSJ | | Xij

Repeat step 3 until all elements are entered L] )

4| To copy X into Y, go to step 10 | || |

To multiply X by a scalar, go to step 11 | | |

5| Input number of columns in matrix Y m | B || | 0.00

6 Enter elements of the matrix Y by rows Yij | | | | Yii

Repeat step 6 until all elements are entered | | | |

| || |
7 For matrix multiplication (X*Y - X) | C || | 0.00

I
8 For matrix addition (X+Y - X) | D || | 0.00

| || |
9| For matrix subtraction (X-Y - X) | f || D | 0.00

N
10| To copy X into Y (X > Y) | f || C | 0.00

| || |
11| To multiply X by a scalar (aX -+ X) a | E | | a

.
12] To multiply Y by a scalar (aY - Y) a f || E | 3

ol
13| To print (display) the matrix X | f L A Xygrer

(A11 9 elements of the 3x3 are given by rows. | | |

The result is upper left justified.) | || |

I
14| To print (display) the matrix Y | f Il B YigEr

(Same note above applies.) [ | | |

I .
15| To interchange X and Y | f ]| P3S|

I N
16| For further operations, go to the appropriate ’ | | ]

step, 2-15 I .
I .

17| To Clear X x | £ e eegl x
I

18| To Clear Y x | £ [PZs]
| € | [cLea]

| £ |Pxs | <    
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

881 LELA 21 11 @57 RCLE 36 15
@@z CF@ 16 ZZ 86 - , @58  STO3 35 63
883 CLRG  16-53 Intalize X 4o all 859 RCL4 35 84
a4 cToB 22 bé zeros @se  STOA 35 11
@85 ¥LELE 21 1z @61  RCLS 36 85
@ac  SFE 1€ 21 @6 862 STOB 35 1z
Ba7  FaS 16-51 @63 RCLE 36 &6
888 CLRG 16-53 Taitalize 74 O BE4  STOC 35 13
ABs  FaS 16-51 @65  G6S5BZ2 23 @z
818 *LBL@ 21 aé Test # of colunns 866 STO4 35 @4
@11 ABS 16 31 for proper range @67 ROLD 36 14
@12 INT 16 34 (£4:0 4 < +ratkl 868  5T0S 35 @5
#17  STO6 35 @6 as 3) @69  RCLE 36 15
814 4 @4 aze  STO6 35 @
RIS H<Y7 16-35 Evre~ display @71  RCLT 36 67
@16  CLX -51 872 STOA 35 1
ai7 1% : o 77 RCLS 36 86
@18 ¥LBL! S H noop for entering @74 STOB 35 1z
@19  RCLA 36 11 decker 875  RCLS 36 8%
A28 RS 5 876  STOC 35 13
821 ISZ1 16 26 46 77 GSEBZ 23 az
22 Fe? 1€ 23 @@ arg  STO7 35 o7

823 P3s 16-51 @79  RCLD 36 14
824  STO; 35 45 @88  STOS 35 @8
825  F@°® 16 23 @e 881  RCLE 36 15
826 28 16-51 @sz  STO9 35 8%
827 STOA 35 il 5 @83  CLX -5]
828 RCLO 36 96 This rowdee’ 884  RTN 24 ;
629 RCLI 36 46 X so, skip the 865 ¥LBLZ 21 &Z Meoknis imulfiply
a3e  x#EY? 16-32 @GTo L and resse @8s  P2S 16-51 Subre¥ne
@31  ET0i 2z al +he T reqsten @87  RCLS 36 @s
832 RCLI 36 46 ase X -35
832 3 83 889 RCLE 36 12
834 . -6z 898 RCLG 36 @6
835 1 61 891 X -35
83¢ z -24 632 + -55
@37 INT 16 34 @93  RCLA 36 11
a3e 1 61 894 RCL3 36 83
@839 + -55 ags X -35
ade 2 3 896 + -55
841 x -35 8s7  STOE 35 i5
@4z STOI 35 46 898  RCLC 36 13
843 z X g9 RCLE 36 88
@44  ST+@ 35-55 &6 168 % -35
@45  GTOI 2z ol | | 181 RCLE 36 12
@46 ¥LBLC 21 13 Meedrig muliply 182 RCLS 36 &5
847  RCLI 36 61 rowchine | usin 183 x -35
@48  STOA 35 1i regsters ABCDE 184 + -55
@49  RCLZ 36 @z 45».4a+:~huwi;r 185  RCLA 36 11
@sé  STOB 35 1z +o Subrodtine 2, 186 RCLZ 36 az
85! RCL3 36 83 and $rom 187 X -35
@52 STOC 35 13 188 + -55
853  GSB2 23 &z 189 STOD 35 14
854  ST01 35 @i 118 RCLC 36 13
855 RCLD 36 14 111 RCLT 36 @7
@se  STQ2 35 8: REGIS 1 eno 112 X =35

4 6 7 8 9

“used [ x11 [ X2 P x13 X21  |° Xo X3 X31 X39 X33
SO0 SH S2 S3 S4 S5 S6 S7 S8 S9

Used Y11 Y12 Y13 Y21 Y22 Y23 Y31 Y32 Y33
A B C D

Used Used Used Used Used Used     
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

112 RCLE 3e 12 169 F1? 16 23 81

114 RCL4 36 84 178 CHS =22

115 X =35 171 ST+:1 35-55 45

116 + -55 172 DSZI 16 25 46
117 RCLA 3 11 173 &707 22 87

118 RCLI 36 81 174 CLX -31

118 X -35 175 FTN 24

126+ -55 176 ¥LBLe 21 16 15 Sealar mubbipl.cation
12i <5 16-31 177 SFZ2 1& 21 82 routines - a X=X

22 ETH 29 178 PaS 16-51 (LBL E) o~ a¥=2Y

122 xLBLk 21 16 1z Loop for 179 «xLBLE 2l 15 (LBL e)

124 S5F1 1s 21 a1 chspkghg (¢7) 18a S as

125  E703 2 83 ov Prhdmj(47) 181 ST01 35 4%

126 xLBlLe 21 16 11 He contents 182 CLX -51

127 CF1 16 22 @1 of pocdeix X 183 + -55
128 xLBLZ 21 83 (LBLG) o~ 184 tLBF? gl 38

129 1 a1 . P(ELL) 185  STxi 35-35 45
138 STGI 39 46 o 186 DSZI 16 25 46

131 xLEBL4 2l 84 187 G708 22 88

132 Fi® 1& Z3 &1 188 F2? 16 23 @z

133 F2s 16-51 189 F2s 16-51

134 RCLs 36 45 19a RTN 24

135 F1? 1& 23 81 191 RS a1

136 <5 i6-51

137  PRTX -14

128 I5Z 16 26 46

139 g 85

148 RCL!I 36 46

141 <7 16-35

142 G704 2e 84

143 CLX -51
144 RTK 24 200
145 xLBLe 21 16 i3 X>¢ leop
146 g as

147 STOI 35 4¢
148 xLBLS 21l 83

149  RCLi 36 45

158 25 16-51
151 ST 35 45

152 P2s 16-391

153 DSZI 16 25 46

154 ETGS 22 85 210

1585 CLY -31

156 RTH 24

157 ¥LBLd 21 16 14 : (L
158 SF! 16 Z1 @1 makrix subirmeton
1538  GT06 22 de or

166 x%LEBLG 21 14 oddidion routine

161 CF1 16 22 8
162 %LBL6& 21 @6
163 ] 85
164 STOI 35 46 220
165 ®#LBLT 21 &7
166 P25 16-51
167 RCLs 3o 45

168 8 16-31 LABELS FLAGS SET STATUS

At col XP #coty Cxxy X Pxay>x1[F ax > X [°XorY FLAGS TRIG DISP
a b c d e ON OFF

pY't X pY't Y X>Y X-Y > X aY > Y Used 0o O K DEG & FIX &K

0 1 2 .13 4 2 1 0O ® GRAD O scl O- OFLO? 6ent 1oop subroutmos8 a orb 9prt loop - aX or aY¥ » O RAD O ENGO

copy loop d or D loop s mult loo 3 0 K n  
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:rogram Title 67-CharacteristicEquation ofa4 x 4 Matrix ._1

Contributor’'s Name MatthewBishop I S

Address327 ForbesAvenue L I

City SanRafael=~~~ state California  _ZipCode 94901
.

—

Program Description, Equations, Variables B [ I

.......Givenra; a,a;aW\_ ) o

[dsag Ayag\ _ : ;

.\_dgQdjoQ13dia _ I _ .

_ i diazdiydi1s&1/ o i e I e

,MIheMQharacterlstlcequatlon ISMA“+F}A3+FQX2+r3Afr4 L L

where_ A o B o R L

Y',L',:__(a1ta5+Qu‘|:_a_15) o S

= (artayi)as + (artaie)ais + (a; + as)als dgdyy= A312815-87810-A2a5-33dy
-duds o IR [

ry=-det(A,)-al(a5a11+aga1s+a11a1g-ana1h-a19a1qazaio)t L
 

 as[as(ajitaig)-asdis-asae]-as[-ag(astass)tasaotaizais]

+a,[a;s(agta;y)-asdis~asayu] BS

r,=adet(A;)-a,det(A,)+a det(A;)-audet(Au)

where @g a7 ag \ As a7 ag\

A,={ a1, @11 a3> ) A.=[aqaj;a1z |As=

 

As dg Az \

_andAA= odio. o

di13 din dis

 

14 @15 Ajg dj3 djs adisg

NOTE: Trace (A) = -r; det(A) = -r,
 

 

Operating Limits and Warnings A1l storage registers are used.  

 

 

  

  

 

 

 

 

This program has been verified only with respect to the numerical example given in Program Description Il. 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.

. _J/     
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Fékétch(es) | )

G - ——

~ N
sample Problem(s)  Findthecharacteristicequations ofthematrices I

I)y1 0. 1 0

1 0 2 -

N3-102 S

-W”72”u213 -1s a1y 7, I

Ans.A-a+7A®=0 Ans, X -\43}#2-5=0

Solution(s) 1) [A] -=------—---> 1,00 Enter on successive pauses, in this order;

1,0,1,0,1,0,2,-1,3,-1,0,2,-2,-1,-1,0. Each time i+1 will be displayed, except after_

the Tast 0 -------cau-u- > -1.00,0.00, 7.00. 7.00 flashes, load

second card ------===---- > 2.00

2) [A] ------m------> 1.00 Enter on successive pauses in this order; o

1,0,0,0,1,0,2,-1,3,-1,0,2,-2,-1,-1,0. Each time i+1 will be displayed, except

afterthe last 0 --------- >-1.00,3.00, 2.00. 2.00 flashes, load -

~second card -------------> -5,00. S

\_ J

é )
Reference(s)

\ _
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CHARACTERISTIC EQUATION OF A 4 x 4 MATRIX

CARD I Z}
1

Load Data

INPUT OouTPUT

s
l 1l

I D
|

|
|

|
1

|
|

|
|
1

|
|

|
1

|
i

|
v

I
;
}

|
|

|
|

|
|

g
J
J
J
—
g
L

.| Load a., 1< <15

. Repeat step 3 until 16 is displayed then

enter a, ..

.| r, will flash for 1-second intervals. During
f

|

)
\|

[
|

I
|

|1
[

|
|

|
|

|

| 0
o

o
.

\
[

‘
I
o

|
I

L
}
I

H
\

L
L

|
—

|
I
—

‘\

L
]

L
|

|

[
o

|
[

!
|

|
|

i
|

|
[

o
l

|
|

1
|

1

|
|

|
1

i
I

‘
|

|
|

|
|

|
i

1
1

|
|

e
b
e

|
!

b
|

i
1

|
i 

|
|
|
|=
[,

['ff,,,,

[,-
B
[f
)
|
B
)
§
B
|
|
B
B
B
[7,

[
i5

.
Bs
=
=
:
|
|.
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

AB! XLBLE i1 g@ Compute the S7  RCLA 36 11
882 RCLS 36 @5 determinant of asg + -55
@67 RCLS 35 85 a 3 x 3 matrix @se  RCLI 36 46
4 % =35 ace + -55
@85  RCLE 36 @6 R1 Ry Ry @61 CHS -7 ,
AR  FRCLE 36 86 Ry Rs Rg BEZ  PRTH -14 |Display ry
pe;  GSEZ 23 83 R7 Re Ry @62 RCLE 36 @@ |Compute r;
a@s  RCLI 36 @1 @64  RCLA 36 11
ags % -35 aes + -55
@18  RCLE 36 86 @66  RCLS 36 @5
@11 RCL7 36 &7 ac7 X -35
212 X -35 A5 RCLE 36 96
813 RCL 36 84 @9 RCLI 36 46
@14  RCLS 36 @5 a7e + -55
@15 GSBI 23 83 @71  RCLA 36 11
@16 RCLZ? 35 82 72 ESEBP 23 8z
R17  GSBZ 23 8z @73  RCL@ 36 68
@18 RCL4 36 84 @74 RCLS 36 85
@19  RCLE 36 68 75 + -55
28 % -35 @76 RCLI 36 46

@21  RCLS 35 85 @77  GSB2 23 8z
22 RCLT 36 @7 @78  RCLT 36 @
23 GSB3 23 83 @79  RCLD 36 14

@24 RCL3 76 83 @@  GSE3 23 a3
@25 #LBL: i1 8z @81  RCLB 36 1F
26 X -35 @82 RCLE 36 15
ez7 + -55 @83 GSE3 23 @3
828 RTN 24 @84  RCL6 36 86
829 #LBL3 21 83 A85  RCLS 36 89
aze % -35 886  GSB3 23 83
83: - -45 @87  RCLI 36 81
a3z RN 24 @88  RCLd 36 84
633 *L8L4 :‘ 54 Pause fOY‘ Card II 389 GSES 23 93

834  MRE 16-62 @98 RCLZ 36 &z
835  PSE i6 51 @s1 RCL8 36 88
836 GT04 22 84 o @92  GSEZ 23 83
A37 *LBLA 21 11 Initialize @93 RCL3 36 83
a3e g as @94  RCLE 36 13
@39  ST0I 35 46 @95  GSB3 27 83 .
@48 xLBLI 21 a1 Load input @96 PRTX -14 Display r»
a41  ISZI 16 26 46 @97  RCL& 36 @@ Compute rj
a4z 2 az @98  RCLS 36 85
843 5 @5 @99  RCLE 36 @6
@44  RCLI 36 46 186 RCLT 36 67
845  X#Y? 16-32 181 25 16-51
pd46  SFZ 16 21 87 18z ST03 35 83
847 a as 183 Ri -31
a4 - -45 164  §TQ2 35 8z
@48 PSE 16 51 185 Rd -31
ase  S7oi 35 45 166  STOI 35 &1
@51 27 16 23 8: 167 R 31
@s2  CTal 2z 8l 188 STO0@ 35 6@
851 P25 16-51 Compute r, 188 Pr5 16-51
@s4 RCL8 36 B 118 RCLS 36 85
@55  RCLS 36 @5 111 28 16-51
asé + -55 o 112 ST04 35 84

Vsec 1 R, 2 R, ’ R, ! R, ° R ° Rg ’ R, ° R ’

S0 St S2 - S3 S4 S5 S6 S7 S8 S9
a 1 a2 a 3 a 4 a 5 a 6 a 7 a 8 a g

A B C D I

a;, a;, a,; a), a5 a     
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

’ 113 RCL& 36 11 163  GSE3 23 83
114 STRS 35 85 178 RCLZ 36 87

115 RCLE 36 12 171 6SB2 23 82

i16 STOE 35 @6 172 RCLS 36 85

117 RCLD 36 14 172 RCLA 36 11

11§ 8707 35 85 174 + -95

i18 RCLE 36 15 175 RCLC 36 13

128 STO8 35 8¢ 17¢ X -39

121 RCLI 36 46 177 RCLS 36 88

122 ST08 35 89 178 RCLE 36 15

i23 GSBe 23 Ba 179 GSBE3 23 83

124 S7x@g 35-35 @8 188 RCL4 36 84

125 P2s 16-51 181  RCLD 36 14
126 CHS -2 182  ESE3 23 83

127 CLI 36 46 183 RCL3 36 83

128 RCLA 36 11 184 ESB2 23 8¢

129 + -55 185  PRTH -14 Display rs
138 RCLA 36 11 186 GT04 22 a4 Position memory
131 X -35 187 R~S 51 for new card

132 RCLRA 36 11

122 RCLi 36 46

134 G5Bz 23 8z 190
135  RCL7V 36 87

136 RCLD 36 14

127 EGSE3 23 83

138 RCLE 36 12

139 RCLE 36 15

148  GSE3 c3 83

141 RCLE 36 @6

142 RCLS 36 88

143  GSB3 23 83

144 RCLB 3¢ @a 200
145  ESE3 23 83

146  RCLA 38 11
147  RCLI 36 46
148 + -55
148 RCL4 36 84

158 X -35
151 RCL7 36 87

152 RCLE 36 12

153  ESBZ 23 83 =5

154 RCLE 36 86

15% RCLE 36 86

156 SB3 23 83
157  RCLI 36 81
158 EGSEZ 23 82

1589  ECLS 36 85

168 RCLI 36 46

161 + -95

162 PRCLE Jo d&

163 X -35

164  RCLS 36 89 220
165 RCL4 36 84
166  GSE3 23 83
167 RCLE 36 12

168 RCLC 36 13 LABELS FLAGS SET STATUS
fioad Data ¢ O € 0 FLAGS TRIG DISP
a b c d e 1 ON OFF

0o O K DEG K FIX X
OUsed ' Used 2 x,+ 3 x,- 4 Used 2 Used 1 0 ® GRAD O sci O

5 5 7 3 5 3 > O K

|

RAD O

|

ENG O
3 0 K n         
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KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

Bel  RCL4 Jo 84 Compute ry
@Gz RCLE 36 66
#a3  RCLC 36 13
ga4 P2s 16-51 060
@85  ST07 35 ar
866 Ri -31
ga;  ST04 35 @4
848 R -31
gee  ST0i 35 ai
@18 GSBa 23 @a
811 P2s 16-51
812 RCLI 36 8l
a13 x -35
814 RCLS 36 85 070
815 RCLS 36 @9
816 25 16-51
817  RCLD 36 14
a1g  STO8 35 88
819 Ri -31
28 STOS 35 85
821 Ri -31
822  STO0Z 35 8z
823 Ré -31
824 ST-8 I5-45 @@ 080
825 GSBE 23 68
826  F25 16-51
827 RCLZ 36 8z
828 X -35
829 RCLé 36 86
438 28 16-51
g3l STO03 35 83
832 Ré -31
@33 ST+@ 35-55 8@
834 RCLA 36 11 0%0
835 S5T06 35 86
83¢ RCLE 36 15
a3z ST0S 35 89
@38 G5B 23 o@
a3s9 28 16-51
A48  RCL3 36 83
841 P25 16-51
842 X -35
@43 ST-8 35-45 @@
@44 RCLE 36 06 _ o
@45  PRTH -14 Display r,
846  RTN 24
847 RS 51

] SET STATUS

FLAGS TRIG DISP

ON OFF

o O I DEG [ FIX [

110 1 0 GRAD O SCI O

2 O | RAD O |ENG O
3 0 ¥ n

REGISTERS

0 Used ! R, 2 Ro 3 Rj 4 Ry > R ® Re ! R~ 8 Rg 9 Ro

S0 3 St g S2 3 S3 3 S4 3 S5 3 S6 3 S7 3 S8 SO 4
1 2 3 L 5 6 7 8 9 10

A ap, B a2 ¢ ds D diy d;s ! die      
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(l;rogram Title 0/V£ (/4‘9 flETfM/’VMr A/Vp I/VVEME flF ,4 5 x5 o )

MATRIX
Contributor’s Name J?H/V L. /S7;4F50A/

Address ‘I/DDOCI( ”fl”‘E7 CAL 7fCfl , o

ciy /ASAPEVA State (A Zip Code F[126
.

 
 

 
 

 

 

Crogram Description, Equations, Variables 77& }flq)[f/;tf A-’ /5 ffll//k/ ’éj T

com 11///7 /}fe c/:#r}mfthf 7( /4 ; and then e

de Ftr-min o mr A, , te. He mateie (9x4) btod
,A/ ‘/g/e)‘//?y Fhe /(/}-tf row 4/-«// /4,’:;¥ colamm a/( A. l/-( é,

5 e frst Genenf of A, thn

' — 47‘{Afl)

b = ZreA)

7.4/£ mffz% 5 f//a /{/”/A///‘/c/ 7 émfy a Hew iéw,y;‘

% e 4 /’flf/;‘/‘lfl , wd e //'flflfi & Tresarted. Thls |
cortirnes ati! o eabie colurin has Léen fim‘/j o 144/%S

/pp,hf (€] may e //'esfd 4o /42/ Yhe nert olpmn,a4lson,
ccomft st Le  Fakea /5/' sizn cém/ecSk proees,

nd e fidz bl e maix Lreng/ose 7f s379o

ANayrik s 7/‘4’ /hl/{/.’f(. , ; o

Progran  exectton 1o fd/’l‘e fong, o He ordr 7[ 41///o

fow" 19 //7./ e atie’ marric. T I

 

Operating Limits and Warnings EX /75/{1/, /’é/ MNOIS W ée //’Im/‘#t’ /‘4//' i

an- fam////flflz/ matrix , 1/’( @ =i - o o

IF pwvan s shped n Ao middle of cwcoim, difesl
Je {: Cézlméw //'/Z Tk /‘j/,‘"if’/‘ . / ’ ,SoTb by07s

L Shonld /@/4/& Substitute  complete K/ SWloment's fi/{Pt ffif(mmbtJ
 

 
 7

This program has been verified only with respect to the numerical example given in Program Description Il. 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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Ske.atch(es).

ROyVS5 AN\
Kl Ré 3/ S5 B
R R7 sz 8 C

R3 K8 s3¢8D o

  
[ R44 Ay 44.43,

Az Ay A3Ary Ay

As 4y ,4,5 Ay 4,3

Ay .44 .4/& A Ay

AyGAAyA28

pn Jiphys 3" sibscrist aftor it 5atred)

\ik vreena|  
 

 
 ( ¢ ffe .
Sample Problem(s) - C(’!fl//[!fl 7%{ Invlrse 7/ )llé . f/‘/d:l/m4/ ”Ilf/’/l.(RMj

N e o0 o
;i o0 ©

A= 4 1 0
[ 4
0 2S

Q
o

-
D

Q
\
N
-

(This  matrix &’/fiflf e problm of Kthg a4 cublc sphie
W a4 sef pf 5 aéfqn /w' f,(./) / / 7 | 7

 

Solution(s) 1 m 1 0@0@0/ Zm4@1@0@ am;

OlZ) 1183 458 1 (13 0i3}, 0 (&8 0 (2] |Fd 4(]2 7], OfF8 0K]0K 1.8 |@)
B—> i e (delrmumt) (seyoral mingtes e regared.)

Zoii WEN i 17 RER G033 KR —G.10 KR B.10 KA
=@55 RE a, 55 KkR -G, 17 kKX 0.85 WAy -a,05 Kk
@—p 51T WER @-’.—E 17 &M-E—o 0,25 KRR-9a7 an@—? 8.17  xxx

-0, 85 w¥s 0,68 xkx -5, 1. XKXw 8.56 xxx -8, 50 Rk

Gelv  K¥R -g. 17  ¥ER E.35  KXX -l 17 kKN Sold kR

(Bach_colum ek thont 6 mintes to cmpite) 
 

 
 

Reference(s)     
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OUTPUT
DATA/UNITS

INPUT
DATA/UNITS

o<o=O2@-oZ

 



 

97 Program Listing | 25

 

 

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

001 ALBLA 21 11 ) ) 057 RCL] 36 46
an2 0 aé m/«f a3 4 gss 1 ai
483 5Tl 5 46 ( 2 as a £9 9 8s
Gad ¥F ~41 4sing *> @6a  X#Y? 16-32

5 alBLo 21 16 i U jedex ,37;;7‘?/’ b1 uF:j 2z @4
35 45 a6z -3

> 121 16 Z6 46 863 Re -
& RCLI 36 46 a64  STOI 35
§ Rt 5] B€5  RTN
- . - ‘6 ET0a 22 i6 i1 Bge *LBLI 71 Find the determmnt
¢ RTH 24 a67  PzS 16- ,
z #lELE 21 12 a8 RCLZ 36 of the 3X3 minrr
3 : e / 5a CLE is ‘Doerny s e compae detormmonts e e e of the vy mor;
5 g 23 66 IF mmors ¥imes 871 RCLE 36
£ G 23 @5 : A a7z x -
" 5 an  Ter ey @73 RCL7 36

g a,, md add % @74 RCLD 36
& ‘ A7S X -

/(7‘ sotal Atrminf, 876 ROL4 36

S
T
y

LR
R

el
B

ke
0D
M
O
0

B
a
o
P
G

Ca
d
e
l

V
e

G
l

fa
d
G
l

e
l

Ga
d

Ca
d

Pa
l
P
P

P
l

P
l
P

P
l
P
P
P
l
e

k
e
e
b

b
t

b
t
e
b
k
e
b
T
T

0
T

T
R
T

0
T
D

T
O
D
D
T
T
T
D
T
I
D
T
R
R

T
R
T
T
O
T

T
T

T
R

0
D
R
m

T
R
T
O
O
m
y

OE
D
T

T
E

TE
n
R

0w
y
T
R

£

s
O

OO
A
L
A

G
O

G0
O
G
0

G0
O
G
O

—y

3
G0

LA
G

LN
D
G
R
M
G
O

C
N
E
e

4
~
4

T
I

=
4
I

0
T

0
2
0
0
3

f
r
I

f
m
D
0

_ S

¥LEL@

P
P
P

P
a
o
e

Po
o
P
P
P

Ca
d
)

o
)

fa
)
M
)

a
)
)

T

e
G
R
G
0
e
L
R

W
I
D

S
R
T
O
T

—

E:?“’J V,(’I m/flfy

 
a
)
T

o

|
N

g
X
0
G
e
M
G

=
)
0
M
b

)
T
R
G

X
D
e

C
R
G
D
G
O
e

O
G
S
G
e

(X
D

Ca
)
e
)
X
D
R

P
G
y

)
)

T
y

O
y

N
y
~
e

r
n
S
N

e
n
e
n

G
y

=
)
a
n
e
n

$
a

0
N
O
G
(
R
N

M
O
N

Q
g
G

C
n
B

r
n
L
=
)
R

L
N
o

P
O
e
e
B

O
y
e

) oy
o
y

o
y

o
)

(2
]

 

 

 

        
 

q
&

1 é ai , . . RE7 X -
:  GSEI 3@l iufp (fSs aee  RCL4 36
I GSEI i7 A ‘ aga X -
4 G581 t: e W celcalate i aga - -
5  GSB! 23 a1 deforminn. a1 RCL7 36
€ FRCLI 36 46 832  RCL3 6
7 z Bz 893 X -
g 3 @4 §94  RCLE 36
o 575l 5 4 Aas X -
B ENTT -2l Bas - -
1 #LBL3 21 @4 897  RCLZ 36
z R -31 #a&  RCLD 36
3 ¥ -3 aa X -

@44 RCLi i 45 166 RCLS 36
@45 GSE3 23 8: e colmmns af 161 X -
B45 GBI 27 @3 18 - -
par cses :zes XY 103 P25 16- b et
A4g  GSEI 23 63 184 RCLE 36 maltipl &y Fr
w48 ATI I6-4i 185 x -3 ”{7 ’f #He x4
H5E 2 s 18¢ Ae -4]

5 & ac 187 - -45 mayriX, accanvlale
@52 + -55 188 RCLI 36 46
853 ¥2I [6-4] 188 2 ez M7054 ST0; 35 45 118 m; ' ge{
055 R -3 171 S 6
05¢ DSZI 16 25 4& 112 ENT? 3

: REGISTERS _ i
2 3 4 5 6 7

R . s 4y I a 4 s % %10
S9S0 St s2 S3 S4 S5 S6 S7 S8 a

a, 3 I3 Ay Vs 7 4y d,s A9 o

A B C D E

     1447‘fi’} r;«/ct
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

- 113 «LBL2 21 az ot colams " 169 5 a5
114 R -3 | 170 -~ -45
113 Ré B of %3 | 171 STCI 35 46
116  RCLi 36 45 | 172 1 ¥

118 GSE3 23 @3 174 K#EVT 16-32
119 ESB3 £3 @3 175 GT06 2z a6
126 521 16-41 176 Ri -3i
121 I @i 177 d -3i
2z 5 a5 178 STl 35 46
123 + -55 178 RTH 24
124 K2l 16-4] 166 ¥LBL7 21 &7 rolytion af JH5F
125 5Tdi 35 45 181 2 i6-41
126 DSZI 1€ 25 46 182 @i one datyn
127 R -3i 183 - -45
1268 ERCLI 36 46 164 81 i6-4]

124 2 éz 185  ROLi 36 45
136 @ 1 186 H2 -41
131 X#YT 16-32 187 5Tai 35 45
132 6702 22 @z 188 R -3i
133 R -3i 189 TH 24
134 Ri -3 198 ¥LELC 21 13 ;m/”k one
135 sT0I 35 46 191 GSE@ 23 @@ -
136 K+ -3i 19z z -24 :0/./(»‘/1 t][ A/

137 RN 24 183 PRTH -14
138 ALBLI 2103 pfetion of fust 194 GSBE 23 66 refpfe T2 PPV
13 A2l 16-4i 185 : -24
146 s N ome dfig/fl 196 FRTH -14 % a,/,g/;{fz flfx?‘
141 - -45 197 GSEa 23 @@
142 X271 16-41 198 = 24 eopfann
143 RCLi 36 45 198 PRTx -14
144 Ty -41 288  GSE@ 23 a6
145  STGi 35 45 281 : -24
146 Ri -31 282 PRTY -14
147 ETN 24 2683  GSEe 23 @b
148 ALELD 21 14 permuft matnit 264 = -24
145 RCLI 36 46 285  PRTY -14
158 z 6z fows (5KX5) 286 GSED 23 14 |rofafe texs
151 4 fs 287 &PC 16-1]
1532 STGI 33 4e 28F ETH 24

153 ENTt -Z] 289 XLBLS Z1 @5 ,,.“/f,’f[:«; x4
154 *LBLE 21 @6 21 xRy -41 . /
155 R =31 211 RCLA 36 1] efompanf éj %1
156 Ré -3 212 X -35 G% Hemot bt
157 KCL1 36 45 213 + -85 . ‘
158  GSET 23 87 214 STOI 15 a5 |which He NY /s
159 G567 23 &7 215 RN 24 |q Maow. )
166  GSEF 23 a7 216 R/S 51
161  GSE7 23 @7
162 x2I 16-41
163 4 as
164 + -55
165  x2I 16-4] =
166 5101 35 45
167 RY ~31
168 RCLT 36 46

LABELS FLAGS SET STATUS

A.qfl 44 Z{ai ‘{gflfi! Zg‘{ /t" Bpfifi yw's £ 0 FLAGS TRIG DISP
a c d e 1 ON OFF

oy for A o0 K| DEG ™ FIX =

Disd _ [dtof33 [Pl [unad [ wsed | RN-
5 61{,{4 7”’df 8 9 3 3 0 R n           
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Program Deseription |
~

Program Title SIMULTANEOUS EQUATIONS IN SIX UNKNOWNS ; q‘

 
 

Contributor's Name Robert E, DeBolt

 
 

 
 

Address 9667 Taylor Court _ e

City Pickerington State Ohio _ZipCode43147>
\.

( )

Program Description, Equations, Variables _ _

Coefflicient ril s1 t1 wul vl wl kl -

Matrix: r2 s2 t2 u2 v2 w2 k2

r3 83 t3 w3 v3 w3 k3

4 84 t4 u4 W ws kit

r5 a5 t5 wS v5 wb kS

r6 s6 t6 ué vé wé k6 - -

By Crout's method, let (‘ij) be the elements of the given matrixand (A,.)

be the elements of the derived matrix, Then

 

 

 

 

 

i-l . i e

Aii =85 =ZAtkAki B o(diugon.ltpg.) -

Aij - ‘i - k-l ik‘kj o (i)j, givo.tholover half)

i-l | o A [

13 {-ij& ik‘kj} /A“ | ( 1<j, gives thewpper half)

The solution vector is A -

X - Ai,n.g - k§+lAk (1e1ycoepm)

 

Operating Limits and Warnings ]

1., Re—order the oqna.hona, mchthat rl ia notgereo,

2, "Error" implies in‘cqnai-toncly.k
 

 

9 e ]

 

   This program has been verified only with respect to the numerical example given in Program Description /. User accepts and usesw
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)

L J

~
Sample Problem(s) Compute the solution for the following set of equations:

Variables and coefficient matrix:

r' -

4 r s t u v v k

17 34 170 748 3816,5 19669 1781.6

34 170 748 3816.5 19669 - 105325,625  4864.65

{ 170 748 3816.5 19669 105325.625 573286,75 22810.975 ||

|- T48 3816.5 19669 105325,825 573286,75 3172438,332 90843,9625

3816.5 19669 105325,625 573286,75 3172438,532 17757325,57 412293,4438

19669 105325,625 573286.75 3172438,532 17757325.57 100361561.9 1856770.791

L 
 

 

 

 

 

Solution(s)

r = -11,52568830

s = -28,86312210

t = 45,32824695

u= 1.755025950

ve =2,615475713

V= «1994145369

(" )
Reference(s)

Nielsen, Kaj L,, Methods in Numerical Analysis,

page 183, The Macmillan Company, 1956,     
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A . - s ._\

rSketch(es)

- | _J
s 

Sample Problem(s)Computethedeterminant andthe inverseofthe coefficiemt=

matrixinthe preceding problem,

 

12 The%deterninaat erlxel xc2xc3xcdxeh
2. lheinveru may be computed by substituting each colm of‘the idontity-

The solutions obtoinad by solvisg

the syste- vith this program ropreunttho reqnctive ul—mtorn nf

-atrix of order 5 for the k vector,

1. In order to compute the determinant of the coefficunt -a.i'.l'ix2leas the

_m”kvector,do the following: S -

1.1Record thevaluesobtaineda.ftercalcnlction feor the follovingz-

82=>recordcl t3 => record2=

~ u4=>recorde¢3 uv45y%record o4 -

w6 =) record ¢35 -

 

       

  
 

 

 

   
tho inversonstrix. -

Solution(s) determinant = B 17

__ll_x102 x 484.5 x 2180,25 x94477507x 39365,555 = 6,812303266 x lQ S

~ ¢23704060 ~,00407230 -,07938403 ,00076420 +-,00381044 :,MOQO_QZ)@'I-?

| =.00407230,30094782-,06239595-.066208905 ,02375172 -,00206822|

"_ | -,07938403 -,08239595 .06240250 00028796 -,00859995 «00095261

”‘fijw”-00976420-99§§§9895 .00928796 .01782172 -,00603319 ,00051864|

.00381044 ,02375172-,00859985 -.00603319,00264614 -,00025403

- .00057157-,00206822,00095261 ,00051864 -.00025403 wgQ!’."Q?“QJWJ

( )

Reference(s)= _

\, y
 

  
 



3 User Instruetions

6 EQUATIONS

 

R (for card 2/2)
 

STEP INSTRUCTIONS INPUT OUTPUT
 

 
 

 
 

   

 
 

  

  

  

 
 

 
 

   

 
 

   

 
 

  

 
 

 
 

 
 

 
 

 
 

  

 
 

  

  

  

  

  

  

  

  

  

  

   

  

  

  

 

  

   

DATA/UNITS DATA/UNITS
1.| Load side 1 and side 2 of card 1/2, ]

2.| Place side 1 of card 2/2 inte reader slot I

notengage. 1 |
3.| Enter rl: rl A | rl

I
4, Enter sl, t1, ul, vl, wl, ki, [ I |

r2, =2, t2, u2, ... thru v5 I
followed by R/S each entry: IR/S|| |

]
5, Immediately upon entry of v5:R/S, engage | 7 ] [ |

card 2/2 in the card reader, The card will { % |[ }

ill -

stop with value A% after side 2 of the card 0]

hasentered. { : J] { { A

6.| Enter w5, k5, r6, a6, t6, ... thru ké .
followed by R/S each entry: IR/S|| |

L
T.| After entry of k6, the calculator will rum } N |[ N

for approximately 20 seconds and will stop ]

with solution r, I r
I

8.| To display all solutions: | A [ ] r

sl||
[R/S|[] t
[B/S|[ | u
wsll| [
[R/s][| v
.

Note: If, during step 5, you fail to engage |1]

card 2/2 in the card reader, them do the [:] I,Wi]

fallaving stepe; O
9.| Prepare for Merge: } 75 } Lfi;fi(@l

10.| Enter card 2/2, side 1 and side 2, L
11,| Start pregram: [B/S] [ ;] | AEE

12,| Go to Step 6, : H%

L]      



SIX EQUATIONS CARD1/2
STEP KEY ENTRY KEY CODE

001

51
31 25 13

34

e7Program Listing |
KEY ENTRY

f LBL A

S

h X3l

COMMENTS STEP

4

h X3l

f GSB

Overlay
control,

REGISTERS
4 5 6

v v r

S4 S5 S6

used ased used

C

Side 1, 31

COMMENTS

START:
'ith rl °

Enter: sl,

KEY CODE

31 11

84

84
31 22 13

used 



30 IX EQUATIONS

STEP KEY ENTRY
   

ST0 0
S

RCL 2
RCL C

E

RCL B

START [° wused

used

O used ' used

used

KEY CODE

34 01

67 Program Listing 11
STEPCOMMENTS

 

33 00

34

v4

LABELS

used used

c d

3
2 used used

7 used used

e

4

170

used

used

used

Side 2,

KEY CODE

31 22 15

 

31
34 02

31 22 05
34 01

31 22
31 22

SET STATUS

FLAGS TRIG

ON OFF
0[3% DEG
1 0O GRAD
2 0O RAD O
3 O

COMMENTS



o ) ® e 49

STX EQUATIONS 6i Program Listing 1 Side 1. .
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

001 RCL 9

E 31 22 13
1 33 01

84
34
34
22

solms w

. 06
04

34 06
22

REGISTERS
5

S5

D 



e ) ® e 49

T 6/ Program ListingI
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

 

170

RCL 2
f

RCL 2 34
GSB 7 31 22
RCL 1 34
GSB 8 |31 22

0

r
RCL solutions,

r

t

LABELS SET STATUS

FLAGS TRIG

D %FF DEG X
0O W GRAD O
O R RAD O
O
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r

 
 

 
 

. )

Program Title R Oo+S o‘)C Po /Y hopyQZS'

Contributor’'s Name R l‘CA arc/ K p B rUSA

Address 196S East 32375 So u7LA

cty Salt Lake Cr')ly state U Tah Zip Code E4106
\_

; , )

rF'rogram Description, Equations, Variables Ae.f 'fAc Pa/)/nomia/ éc /figflcJ é}/

F@) = a+azeqz2™ + 00 + g 2° where Z= X+jY .
I, Let 2 =2, be estimate of reot of £6).
a' Q/CU/#C f(z),

3
”

. Calcolate F'(2)= q +20:2+3238°+...+ na, 2

_ _ £
4, (b/c.;z/a/c 42 = £/(z)

s, Cq/cu/a?lc Nnev CS7L/.W;47ZC o'l[ Zz ZKH = ZK"'AZ

6. If /f(zg+,)/>/7[(z,<) / p then SC7L AZ < AZ/Z. , |

and repeat stF LY , uof/‘/ /f(Z‘,H)/ = /f(Zg)l /S

5‘4%]5‘7[[66/. ‘

7. fcfcaf 2-6 Uhfl/ /f(i')/ <€ p w/erc & /s JUff/lCa/

vser,

8. ny ’Imaa(Z), < E  then sef Timag (z)<o , and
re ped?L ‘and I“7L¢rq7£1\0n,

9. lémove f/tc /;‘m‘ar fic?iar (Z’Zreof) or [ua/rméz‘c

fi;iar (2 - Zroot )(Z-sz*) A’V Slvnf/rezé‘c //‘V/‘.Sfam

Operating Limits and Warnings /. TAC vser MU.S?‘ 57é0"¢ fi) flaJ fl:, (10 ) d,,}

E , dha/ Zo In 7‘46 4f/>mfr/‘dle h:'f/SIL&ss 5674"': pmi rem

EKecoTion ,

2. n = /4 |
3 (s us'_sa[ tr a “"Nop" ins{‘ruc’[‘:‘on}‘ hence usc DEG mode,

4.‘}(2) anz{ f,[Z) s eVa/uof&/ vSin rtdan u/ar Comp/cx MU/ILI'/D//‘Q{I‘OH,

which is faster and more acgum e ‘émn R>pP and P-R {und‘ffll&)

-/

\.
 

 
 -

This program has been verified only with respect to the numerical example given in Program Description /. User accepts and usesw
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)

    

  
   

 

vahi|Cal¢
reso

‘FCZ), Calc If

%Y
sta ck  i)l

cach
" 

 

 

S
| Tfera+c

roo

\eoumJ ) DfSP/aY

' f‘cm‘l‘; on

CP
Remove linear

or Fuadra{‘n'c

‘Fac r Yom

fGz)  New
Cod# (n Po,...,kn

New n l‘n Rfi. an/

stack

  

   

f
  fer

 

       
y
 

 

 

Sample Problem(s)

f'(2) =1l +ioz +

RoJ/:S Zf = —3are

F(-2) = 5

i, et @)= Is+iz2+52+ 2"

F'(-2) =

j

= (2+3)(2™+ 22 +5)
32°*

, 2.2 1152,

3

 

Enter data !
Rz < |/

Rpo< 3 )

Rs‘g < 1*10—8 '

Ro<= 15, Ry < I, Rz<5,

 

Solution(s) I—”fl‘}-

Rg < -2, Re<s o (z.)

Re < =, Ree—| z.)

\— 
EXecu“‘c Resv&s

5

3

In"er:vsej iafe

 

£(-2)
£'¢-2)3

g

[c]

[c]

_ I 25,741,123 ,122, 9.04%0,
5x"8 ) H(!H

¢, 1.5, 522,515, , 980,
0538, [$3%s0 4} 3ns0”?

’

0.00 - 3 irod'

=19999999338

+j 2,000000000J
 

 

 7

standard
Conte

Reference(s) An Y

analysis | e,q,
Numerical A

McGraw -Hill, 1972 \ alysis : Ah A/gor/.f/lmfc A,DProacA ”}

N

7L¢X7Léook

and e
on umery Cd/

Boor ) " E/emcn?‘ar)/  
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Program Descmpf'/on 17 (Canf)

5dmlp/e Pmé/em Nor 2Z

Find the Transter func‘?‘/on GG) and f:a,és of &)

(I‘.e, )‘007(3' 01[ QICHOMI‘rufl‘or Fa/y,,am,'a/> f/‘VC—n *Ae ma/n/%oale-

sluarea/ ;UHCTZ/‘OI? ! |

Mz(w) = /6'(/@)/1: | + ,5wf + w'?

S::/affo;, ,'

From Ci'rcu/'f #eary} Mz (w)= 6</'w)' 6(’:/‘-‘-’) = i (—wZ)/

wl‘tere ;(Sz) = G(S). 6(‘5‘), He,,ce) SUAS‘/‘:'fUILI'nj s% = -wz/

alveg: /

66). 6= 3 ()= —TTR .
fle oéove func‘/l‘on Aas /2 P’/e"/ S h‘Une?lr‘l.C- aéauf f‘e

origin, & in the n‘f/fll half /D/cme (RHP) andd € in the

lett half plone (LHP), belonging Fo GCs) and 6(s)
resloecfive./y, /'/ence we Can %a/ ¢ Carnf/cx /o/es a7‘

a tme:

_,Zn'ei Ex«.uft Infcrma/:‘o/c &u& M Mqfl_._‘lg_@

[£] [cres
Rae Ixi08 e

Ra< 4 Q2.
[£]

Ro< |, Ree =S 9o, ¢
Ra « 12 h

Re<« 1 ) Re <« | Zo

€3.1,22,0,7.50, 2.4/455
<l o, 5. /3:/o’i 5,25 % /o'f /)((Z)I

5! Io—/o

(71099819 2,4
+).,73(24- 96642 (RHP)

E] [, Ocoo0c0000
X 47.412.91870°  
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Fragram DCSCFI'/D?‘-lbh I ((onll.)

 

 

 
_Tnpol Execite  Intermediafe Results Results . Viapighle@

@ /10 h

-
—, ¢767099819 Ka/f;fio

n

E)] 8 n

2,92,1.38, 01,
S 9 7 s

* 4,55%107 2.i2x0], [7xe” ,7((2),

87, 9,72, , 844, 3,02,
Loo, 74, 14, ./8Z,
0189, /,‘/x/a-t /. 2/ x/a"f

4,12 x r07°

2992559410 z,..¢

+j .954(728785 (RHP)

 

[2__] l,000000000

X 72.58708/30

(0] 6 h

Zroot

=) (LHP)
(o] £ o

3.5, 1.33,.¢12, ,/8/
v 1€, 118,,577,.285

202, /8¢, .78/, /3,7 G|
2.20, 405, /52, ,os‘f.g

5.8/107, S.12x 10 -

4,.02x /fo =3

—.9759659202 Z_4
+J A17923/925  (LHP)

CHs g
02999999976

[3)R=>p] & /2,58708/35°

¥ u'ic/cr/inec{ Vfl/Uf-'S 0{ /f(s)/ represent I'/trzrl‘l’op: n w4:'c‘ 7“6
modified Form of Newton’s method /s used. (Sec page 1,
Pi‘o’ rom Desc n'/) t '.0) J?‘c/’ ¢, )
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Pmiram DCSCrz))l(lbn LI ((0"{')
 

 

The poles of  GG) arc Thes !
-,67¢711),73425,-,299242 |, 954/7,— , 97597+,21792

or l.000 X (180t 47,41)° /,oooar(zeo,:tus'a)") J.000 X (/8o /12.59)°

7o FHnd He c*oem'cie;fl(s of 5&)/ remove The RHP ,Oo/e:

‘FVOM i (Sz) .-'

Ihgu{ EXCCU{Q & u#" Vgr"aé/g(jl

i
Rz« | a2

H
7]

Ro & | Rie_¢ %, ag

Ra « 12 n

RB<; ¢7¢70998/9
Rc< ,736249(8¢2 Zrool (RHP)

[D] 1o h
Rg & ,29225594i0

5 h
Re<& .9759(59202

Re &« ,2079231925 Zroot (RHP)

D] ¢ h

el ,9999998/20 Qo
3 3,903863530 Qa,

(2] 7. 620075745 az
7.388866/52 as

E] 7, 62007583245 de

[5] 3.9038(3¢8¢ as

<l [, 60000000 ac

  



IDA"OJ ram DQSCN‘/‘?ZZI'OM I (COMf, )

 

IL/CnCe/ 6(5) =

/
 

/ + 3,903865-/—7.(20085?‘+9.3887$3 + 7,(200954'+ 3, 9035¢€ s + s¢

 

  R¢/C'cnce ’

Fra,.l/,‘,, F. Kuoi ! Nc{wor,é Ano/)rs,'; and K}q,flgg,} ” Jo‘, lo'//;')/ and Sons
/9((/ f. 370 7 7

  



41User Instruetions

OUTPUT
DATA/UNITS

INPUT
DATA/UNITS

»<Q-o2o-0Z
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2 67 Program Listing I
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE

E |oo1 L

COMMENTS

E Sc.) re }ne, 7

 

=0 If ( =o,

Mul'l’ (K*—jY) LY . GolJo 9

(Rg+; If If| < €
8 JRC)' GeTo 8

RCSU[+ 1S °fe

(x+jY) Tf isf nlcr

UsSes RD RE If If(z,al<
Lor +°""P !_f(_Zf_q}I) GoTo 7

Sterage. "Back vp” 82
A2~AZ/2

/

RETURMN

SubrovTine.

Cale f(z),where
00 Z = 25+J,RC

CaHS Subr‘. E

2E —AZ

Recale £(2) witl,
Smaller_az

(7|~ ,
/ cra lflfi ’

Save

Rey, Rig < FC2),,

Calc /(2
ETURR S @,S.ULI‘O‘J ine, C‘alc Az_ - ‘r

Cale §'(2). 5@
Calls svbr E, .= - laz!|

(b
X = 462

-S';ve

Rss,Rs¢ €— AZ

[
RETURN Cale 2&Z1a2

Sobrodk;
/stIfero-fla_;'e

« Ca/c ‘r(‘é) - -

— Rcfea* nlcr

D/‘S}’/fl}’ ,‘F(Z)I ( )Conveyznce ‘OK

REGISTERS
2 4 5 7 9

2 ¢ ras e ¢ 4 7

S2 S8 S9S4 S5 (Az 87/;.&) l {(z é’

Mrsc, ® Misc, o Loop° Real (Z) C.Tma (z



L ® ® ®

67 Program Listing 11 e
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

3 R 9
/C.fr/;fir I‘eg/ ' —— -

Irf (mr/x/Zf TITim (Z) =0 or

| Tm ()| > € :
Geélo 9/ E/ffd RD‘- z"QB

Set Im(z)é-o a”‘l

and ge to €. Reé--(R;hef)

(5)—1;3;‘[‘{&» done,

Set' (o ireal/ - — -
11 emplx, If red,
Enter zr@_}' ) Rp « Rp and

steck

S.Jbra ‘ne.

Fi=e fir rea/

=i for ;m/x
roee6l

o

<t

Ry < ©

Ra+2.4©

1‘4’-0

(d) Fer 1= 1o |

R l'( « P“{-I 'fir

,Cd/)

Ri< Riyz tov

| C‘m/:/)(,

Test /

n< n-y i‘v[ra//

n<n-2 )#Gw/)/x.

LABELS FLAGS SET STATUS
0

FLAGS TRIG
T ON OFF
cmplx ’“7" o O O DEG X

2 8 GRAD O
= 8 RAD O

O 
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Program Deseription |
 

 

 

 
 

 

 

T - _ )
rProgram Title Mfsce/lanwus §P€C1Ql RLV)Q*IOHS A

Contributor’'s Name MaHheu) /4 . rBl&hOP

Address 377 ED)’ bé& A\/&- [

City San Rafael sate  CA 2 Code 9490]
\.

rP D ipti Equati Variabl /'\( ) 1rogram Description, Equa |on§, ariaples X*'l \ B

D [Grt) = xM&) Ff x=zi re)=—x— if 1zx>o.
) = [+b,(x=1)+ ... + by (-1 if 1sx<a , Where-
b =-0,577/9/652 b=-0.§97056937 bg * 075674078
b.= 0.98520589]  by= 0.9/8206857 b = 0.4¥199394
by = -0.1935278(% 20.035868343 B

D) Fla,byesx) = 2,@n®n X1 where ()21, (d)a=d(d+1)-+(d+n=1)

D P’ @ =Forae Flnesessi,-n; vas T )
(D,O) . S

HP.=P, &

OTa) = Fln,-ny by 2 )

) C: ) =FW%§> F (a2 tn,-ny A+l =z) B

7) Un () = —2= T

where. ['6) 1 dhe Gamma f’unm‘v’on) Fla,byeyx) +he
Operating Limits and Warnings F(’OU"O or Error MCS‘.‘:Qja results . IJ’X:O)

_Press Er=s1. . .
F(a,bgc')x) . T afler 4oo +erms “there (sno

_convergence, Error message results.Techange
this number switch to W/PRGEM,press[CIOJLT |
“+hen IE ~three times, and enter newnumber,

| To disable, choose © as “Yhe new number.

 

 

  

 

\_

 

   7 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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rProgram Title M /éca//aneous SP4 (.CL/ FMV') CfloNs A )

Contributor’s Name MCI ‘/”‘/’Ae 14 _B(SHOP

Address YW ILD g bes )4 Ve . . _ ,

City &)’J RQ )[élé/ State CA , ZipCode 9490/
\

a2 )
 

Program Description, Equatlons Varlables &Msv}an H“/Peome,‘h"l<

funchon , PP +the Jacobi /nomza/
_P (x) ‘H’)e, L egendre Fpofcfnomza/ C (x) \Hoe/

fmbaue,r o/nomial ancl T;,(x)

u(x) Vq’\e Cl’)ech‘/h&\/ 730:,/nomzafi cj(ls%e_/

{‘}rs% and i-seconoo(/ kind, kespem‘/v ,L L
§ubscm > an er=s¢ f> -

nonnega‘hfe/ but "5:‘/9efnof S
/nkjcrfi If’ +h ama arge, Me_/
Pl’“oaml /£:> 6/0

& da*a caka( co[hla/ns ‘H’)econs{cVlfs

‘@r r&); *Hrle(%,are,dcadedintorea/s}u”\s
S, -Sg . /?6?157"6/67Coptains./

 

 

 

 =)
Operatmg Limits and Warnings- () : —=| <A, 6 can be CU’)(J. L.fiea.[ O

Col@W:A>0
L(,,(x) Tf x°= 1, Lrror mg;ssgge,resulte.Use
U=nelLU1Y =C1) (ne1)

 

 

 

 

 

 

 

   This program has been verified only with respect to the numerical example given in Program Description Il. 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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Program Deseription 11
 

 
 

 
 

Sketch(es)

L 4

(Sample Problem(s) ..Cd /fiu/d_\[fi .o

) [Mos) = 1.77
a)F(ls) (4! = 971782912 10"
3)5(030.551,0.6)= 1.3
HPC0.56) = -0.5%
5P,LO=-0
&OTs (093)= ~0.3/
2)C2(0.98) = 373.60
8) U, (0.93) = 2.59

Typical Errors and recoveries wite ')

a) (0) = Error , Fress I({P=s 'éo reset

b)['€3) =Ervor. Jfls'/ enter new numbem This apples to allx<o
a) F(QD) Ervor . Fress | 515 [Z?- to re<et.

 
Thie applies <o X >70.95,

Solution(s) K Sfi"O/CLS

r)0.5 —~> 777

s &1 — 2. 7178292 x 10"
Qoa[’DOSD | Bdo6[Bl — L(3
434[Hose (1] e-—-0.5%

 
 

 

 

sSo4 2]l4] —-0, ||
0o93[t]15(E] —>- 0.3

N3[t]oag(r]¢[2[A] —373,60
Doazt]4 FAB] —2,59

rI-'{eference(s)G”‘a.c*(ss"){‘f-N q'pqtl’) l& able of  res

E_Qdu.dfi_ 4 Ed?‘?on @I%S Accw’emzc Press, (Ltsfeol Qare

_program);2) [1.100] (Rlynemial adapted {r)vm HP-6S program)y
3)[8‘962-16]) ;,4)[8.962-a’]) 5)[8.942.-a]) ¢)[8.932-1a]; '1)&»94)4] “numbere of eguaf/ons_.) 1y [8‘3317 (Polynemial adapted {t)*om HP-4 S    
 



1
i
L

Zz n - 0 c O g o Z w

INPUT

DATA/UNITS

J
W
J
J
J
J
W
J
J
J
]
]
J
J
J
W
T
J
J
J
]
]
J
]
]
I
W
J
]
]
]
]
]
]

o
Q

f
@
i
l
&
E
J
Q
T
D
J
$
¢
Q
¢
¢
&
E
h
L
A

»
J
fi
fl
JD
q
1
j
J
J
J
w
J
1
1
1
]
J

A
U
D
L
i

X
) %

l‘ x
x

 

OUTPUT
DATA/UNITS

User Instruetions 47
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48

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

™™ a@1 wiBLh 21 11 [Compute 00 @57 GSEZ 23 8z
aez <@’ {g-45 |Lf x<0, give 858 P25 16-51
aad LK iz |BErver wmessager 859  STOR 22 11
a8s P25 ie-31 TIrnitialize g6 fLBLE 21 12 CompuleF(a,b3¢3%)
865 ENT? -Z1 @61  STO3 3583  Inihalize

BaE i 81 862 Ri -31
887 X:¥7 16-34 863 STa4 35 84
ges G704 iF 64 f54 R -31
as - -45 865 STO5 35 85
g1a i 61 866  Ré -31
811 iLBLE 21 BE :Efcizo‘f" ggg sro‘e; 35 gez
@12 s2Y -41 - g 4
@13 577 16-34 relation 869 8 8@
814  GTC 27 @l 87@ 8 66
815  ENT? -21 671  STOI 35 46
816  ENT1 -21 872 8 86
817  ENT? 21 . 873 STOR 35 11
@18 RCLE 36 6& Pohjhomlaj ,, 874 1 61 :

ats  x 35 |approximatiern 675 STOF 3512 Sum computation
826 RCLT 36 87 876 xLBL3  Z1 83
821 GSEE 3 @@ 877 RCL3 36 83
22  RCLE 36 @6 878 RCLA 36 11
823 GSEA 23 @@ 879 RCL6 306 86
24 RCLS 36 @5 688 GSB@ 23 88
825 GSB@ 3 @@ 881 RCL 36 11
826 RCL4 36 84 882 RCLS 36 @5
@27 GSE@ 23 @@ 883 GSE@ 23 @8
28 RCLI 36 &3 884 RCL4 36 84

629 . GSBA 23 @6 885 RCLA 36 11
@38 RCLZ 36 82 886 + -5
@31  GSBA 23 aa 887 z -24
32 FRCLI 36 81 888  RCLA 36 11

833 GSE6 23 @6 889  GSB? 23 82
834  GSEZ 23 8z 898  STOA 35 11
835 RCLO 36 89 891 : -24
836 =« -35 C 892  RCLE 36 1z
637 1 a1 |Tndalize 853 x _35
a3  ST03 35 @s  |register @94 STOB 35 12
g3 L -51 895 + -55
648 ; -55 896  X=v? 16-33
@41 PS i6-5 ' 897  RIN 24
842 RIN 24 Z'(?E[f“a T::’” 898 DSZI 16 25 46

gi; ‘;;._Ig 35_';; gi recurstion re [m‘?m ‘1338 GTU; ‘ gg I{’ movre \U—\a_n

a45 X2y -4} 181 - -24 400 {:ermsaé‘tv;:

@48 - -45 182 $LBLC 2113  Errver '””‘_;.‘ 0O
847 : 81 183 stop 35 12 Cempule x
@48  GTOE 27 88 184 Ri -31 Intialize
@45 xLBLO 21 @ 185  CHS 27
858 + -55 186 GSB9 23 85
851 _35 187 STOC 35 13
852 RIN 24 188 Ré -31
@53 xLBL4 2t aa |TF xS "‘f’é’ 189  STOD 35 14
854 Ky gy relatien 118 R -31
855 ENT? ;| ebtan 111 gSE? 23 @2
85 ST 35-24 a9 REGis. 112 STOE 35 15

0 1 2 3 4 5 6 8 9

ueen used useDd use ueep users USED useD

SO S1 S2 S3 S4 S5 S6 S7 S8 S9

b, b?_ bj b‘( . b; .b‘ b—’ és b($€D

A B C D E I

USTD U=ED useD uUsS EP UsSeD COUNTER     
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49
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

113 RCLB 36 1Z 169 s102 35 63
114+ -55 178 RCL! 36 a1
115 §sBA 23 11 17 + -55
116 ST07 35 7 172 GSER 23 1
117 RCLE 36 15 173 stor 35 @7
11e csea 2311 |Ppply 174 RCL3 36 @3
119 §T:7 35-24 87 Formula 175  6SBR 23 1l
126 RCLE 36 1Z 176 §T=7 35-24 @7
121 1 a1 177 RCLI 36 1
122+ -55 178 GSE2 23 @:
127 gSBR 23 11 179 GSB& 23 11
124 S§T=7 35-24 @7 18¢ ST=7 35-24 @7
125 RCLE 36 12 181 RCLI 36 a3
126 RCLD 36 14 182 RCLI 35 el
7+ -55 183+ -55
128 RCLE 36 15 184 RCLI 3 a1
129+ -55 185 CHS -2z
178 RCLE 36 1Z 186 RCLI 36 @3
131 CHS -22 187 sy 23 @9
132 RCLE 36 15 188 RCL2 36 82
133 ROLC 36 13 189 GSBR 23 12
134 GSBE 23 1 199 RCL7 36 @7
135 RCLF 36 &7 191 x -35
136 x -35 192 RTH 24 |
137 RIN 24 193 ¥LBLe 21 16 12 |Computes U, ()
138 sLBLD 21 14 |Compule P, 6) 194 GSBZ 23 &2
139 Ri -31 195 GSBE 23 15
148 Ri -31 196  RCLI 36 61
141 CL¥ -51 197 x -35
142 Ri -31 19 5708 35 @8
143 CLX -5] 198 RCLI 36 6l
144 R -31 288 RCLS 36 @5
145 @TOC 22 13 281 gSE2 23 @z
145 XLBLE 21 15 |Compute Tn(x) 287 GSBE 23 15
147 R -31 283 RCLE 36 66
14 STOI 35 @1 284 - -45
149 Rt 16-31 285 1 81
156 CHS -22 286  RCLI 36 81
151  ENTt -21 287 &E 53
152 CHS -2z 208 - -45
157 RCLI 36 61 289 = -24
154  CHS -2z 218 CHS -2z
155 SRS 23 @9 211 PRIN 24 [+ X
156 . -6z 212 #BLY 2185  Computes
157 5 85 213 GSB2 23 62
158 £2¥ -41 214 2 8z
159 GTeB 22 1Z 215 = -24
168 slfla 21 16 11 |Compute C)GO 216 RTN 24
161 STal 35 a1 217 slBLz 21 82 Compuies (+X
162 Ri -31 218 1 81
163 CHS -2z 218+ -55
164 G5B9 23 @9 226 RTN 24
165 STz 35 8z
166 Ré -31
167 2 8z
168 X 33 LABELS FLAGS SET STATUS

rjL(x) 8@, b, ¢,NPPotx) F T[° FLAGS TRIG DISP
b cC d 1

GNA) Un &) ° 0 o{g w| oee =| Fx o

% |ueep PO i1+x  PUsED  |‘usen['G[° 'O eRD D S S
° ’ ‘usep [')° 3% > 30 @ n        
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Program Deseription |
 

 _— , o )
Program Title MlsceuaheouS Spema,{ /“u.ncfrons B

Contributor’'s Name Ma4‘//')ew A Bl'shop

 
 

 

 

 

  

Address 337 Forbes Ave. o

City | San RNafael stata CA  ZipCode 94%0] J
\_

' )

Program Description, Equations, Variables PQCLU’“SIOHre /a+7ons andS{'or‘}lj VGIMZS

A 9\(‘+n)x C) -(2x +n—!) Cn-l

D C,.,0- T ne) | .CoG = VC,D

. N+ L+ l—}t.) L(x) (YHa() L o S e

p 1,-BT TtLGke
@ Hn+:(x) = foHG‘)2hn-/<x> H,,G<> = H, (") =AX

@D Tpe1 ) AxTnx) = T, (0 T, )= T, (<)=x
(5) th (x) QX (/{n (x) -Mn., () b(,, D=1 U, &) = 3x

® B,- C (x)

"

Tuse‘Hms| ‘arogram|tfn_is no‘[‘anmia_gfl‘, Ca/CMICUQ-W

Za_INT(), T,_ INT(n)+1 [wlf)e_he, Z s CLHTU orP

and INT(W) - Largest nltgui lese \LAan n] dna‘/wu$¢, 441654/o

Va}ues as _ Z,Z,. ‘ ) R

lo ca leu late 'H)e% va /MLS, USe ‘ILG— b’es o

Miscellaneous Special FunchionsA

 

Operating Limits and Warnings I‘lp n (5 ne9a4/vc an_ Error VV}ZSSCljZ/ resu (7L%

I0INTG) , then unless n>2 Yhe programfails. Invhis
case , use Miscellaneous Spacial Functions A.

 

 

 

This program has been verified only with respect to the numerical example given in Program Description /l. 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.

\ J    
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Program Deseription 11

  

 
    

(" sketch(es) ’ )Sketch(es)

~

SampleProblem(s) -@C(@) =705565. 0O B

@L(03) - 3792

@Hg (&) = —-]6.00

@T,()= 346.00 o o

Uy= (704.00

 

 
   

@P(0.9%)=063 o
@ T5,0.9¢)= 059 [1o3096)=0996, Ti3(0.9): 0. 351_,R

Solution(s) (O 5 @ 6 (1] 2 @ > 7055 65.00 .

sl 4lo3Bl— 37.93
| 3 5 (0] a [c] > - 16.00 |

@3] —— §4¢.00 |
2116 [E] ——70400 o
©41loaFIA) — 063 S

(@D0923[1] 0.99¢ ..——> 0.93% - -
35@ 0.9 2] > 0.59 o

 

   \ -

(D]$.933-1] [89373]Isqso ; @[897+],[v.973-1] [£.973-3],[s.952- :z:]

Reference(s) Gradshteyn ~ Ryzhik , Table of Im‘egm/s Series, and Products,

4od)fionORI Academic Press . Cua‘hon Nnumbers, :

[%9s¢-1] [84956-2], @ [8941-1], [2.993-1], [3.943-2]; @l’s%’/a][3.943-7],
[30um5], @©[59%-3] . S  
 



INSTRUCTIONS
INPUT

DATA/UNITS

I
m
%
j
d
m
fi
n
g
m
m
u
u
u
g
fi
m
m
e
m
u
o
I

r

OuUTPUT
DATA/UNITS

 

= K e Y S N 3 = n (3
]

3 S R o J S ;

52 U
Ker Instruet10NS
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53

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

gel xiBLE 21 1: Compute Cy (<) 857  RIN 24
@Bz CF6 16 27 @é 856 LBLI 218l Tf n=0 dwsplay |
g3 ST0é 35 @6 859 ! 81 g
Bed Fi -31 868 RS 51
aaS STl 35 @i L @61 xLBLR E112 Compude L300
peE Fi 51 Thalze @s2  CFe 16 22 @€ , "
ge7 ¢TG2 35 @: 863 ST03 3583 Tnihalize
8AS  RCLI 36 81 as4 Ri -31
8A9  GSES 23 85 N 8cs  ST04 35 84
61e Lo el Cpeude C0O 866 Ré -31
811 Fi? 16 23 81 |apd unlecs overriclen @57  STOS 35 85
812 STOA 3511 |etore in 868 RCL4 36 B4
813 R{LI 36 @i 869  GSES 23 85
g14  H=v?  16-33 , 87@ 1 B Compule L7 <) and
815 SFe 16 21 86 Compule € (%) and 871  F17 16 23 81  unless overriclen
816 FRCLB 36 86 |unless overriden @72 STO# 3511 =tore n A
817 RCLZ 36 6z |<tore in B 873  RCLI 36 81
18 X -35 874  X=v? 16-33
819 2 62 7S SF8 16 21 8@
aze % -35 876 RCLS 36 85 "
821 F@? 1€ 23 @6 77 RCL 36 83 Compuie L9 and
82z RTH 24 878 - -45 un leas overriaden

823 F1? 16 23 @l 8re 1 8]  —tpre n B
@24  STOE 35 iz - 8ae + -55
825 *LBL@ 2i @6 |Use recursion @81  Fa@? 16 23 eeé
62¢  RCLI 36 46 velahien 882 RN 24
827  RCLZ 36 8z 883  F1? 16 23 8l
828 . -55 8g4  STOB 35 12 .
gz 2 gz 895 xLBLZ Z1 82  Use recursion
a38 x -35 | 886 RCLI 36 46  relaton
@31 RCLE 36 @@ 887 2 82
832 % -35 888 X -35
@37  RCLB 36 12 889  RCLS 36 85
834 ¥ -35 898 + -55
835 RCLZ 36 82 891 1 81
836 z 6z 892 + -55
ik x -35 893  RCL3 36 83
838  RCLI 36 46 894 - -45
839 + -55 895 RCLE 36 12
848 1 &1 Bo¢ X -35
841 - -45 | #97  RCLI 36 46
@42 RCLA 36 11 + 898 RCLS 36 85
@43 X -35 | 899 + -55
44 - -45 L 188  RCLA 36 11
@45  RCLI 36 46 181 X -35
46 1 81 182 - -45
647 + -55 183 RCLI 36 46
B4 : -24 184 1 81
@49  GSBE 23 66 185 + -55
g5  ISZ1 16 26 46 186 s -24
851  RCLI 36 46 167  6SBé 23 86
852  RCLI 36 81 188 ISZI 16 26 46
851 K77 16-34 189  RCLI 36 46
@54 G708 22 88 | ¥ 118  RCL4 36 04
@55 RCLE 36 12 splay resu : 11 X0y? 16-34
@sé  SF1 16 21 8l ——2112 ET02 22 &z

0 1 2 3 4 5 6 7 8 9

(en(eD A XED) nlb)] < [x(H) [n(Hn
SO0 St S2 S3 S4 S5 S6 S7 S8 S9

A B C D I

UsED useD      
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

113 RCLE 36 12 ' resu | 169 STOI 3546 |Compute T, (<) and
114 SF1 16 21 81 Dr=play + % ROLE 3686 |=tore in wnless
115 RTH 4 171 F8? 16 23 @8 |overviden
116 *LBLL el 13 Compuv‘-e— Hn(x> 172 2 8z
17 LFE b 2z 88 173 F8? 16 23 @@
118 ST06 35 86 | 174 x 35
119 R -3 Thihalize 175 F1? 1€ 23 @l
1z s107 35 87 176 STOB 35 1z
121 €585 23 &3 177 F27 1§ 23 8z
122 K& -31 172 RN 24
123 I Bl |Compuie H,&Dand 179 sLBL8 21 86 |Compute recursion
124 F1? 16 23 81 |ynless overviden 188 RCLE 36 12 |relobon
125 STOR 39 11 lotpre i 181 RCLE 36 @@
126 RCLI 36 61 182 x 35
127 %=v?  16-33 187 2 B
128 SFB 16 21 B6 |,Lude H. 6anel 104 _35

123 RCLE 36 86 | ,\lece ovevriden 185 RCLA 36 11
Ise Z 8 lstore in 186 - -45
131 X -3a 187 6SB6 23 @6
132 F@7 16 23 be 188 DSZI 16 25 46
133 RTH e4 189 ¢cTOE 22 @8 |
134 F1% 1e 23 81 : 198 SF1 16 2i 81 rDl5P,OD‘1 answev

1235 STOB 39 1: Use recursion 191 RTN 24

136 #LBLI 21 83 ¢ lation 192 #BLE 2115 |Compute Un(x)
137 RCLB 36 12 193 SF@ 16 21 88 [Set mdicator Br UnG
138 RCtLe 36 #6 194 ET09 22 @9
133 x ~d3 195 #LBla 21 16 11 |Computes Pn (<)
148 RCLA 36 11 (95 Ry _31
141 RCLI 36 46 197 ke -3
14z X -39 198 R4 -31
143 - ~43 199 : -6Z
144 £ 8 206 5 85
145 X -39 281 Rt 16-31
146 GSB6 23 86 282 Rt 16-3i
147 ISZI 16 26 46 283 cTon 27 il
148 RCLI 35 46 284 *LBLb 21 16 12 |Store Z,%
149  RCL7 3o &7 285 STOR 35 i1
156 Xv?  16-34 8 ki -3
151 6T03 22 63 | S 35 12 .
152 RCLE 36 12 [Deplay answer Toe U 16 sy et |sed indicador
1532 SF1 16 21 81 289 RTN 24

156 CF8 16 22 B8 |sed indicator forTa®) 212 101 22 81
157 =xLBLS 2l 898 213 FRC i6 44 € n + I'\!T(h))sfbv“

158 CF2 16 22 82 L 214 I g1 frac(n) m Re .
15 sT08 3586 |Tnihalizes e 4 _s=
lea Ry -31 216 STOI 35 46
161 x=@? le-43 217 RTHN 24 A ‘Q +

162 ET0O1 22 81 2 i BLE 21 @6 LDG r nNex’ pass

163 1 81 Compw’f—n(’o .C‘”C( Eig “égLE‘ 3?5 ‘;S “throuah recursion
164 x=y? 16-33 unless ) overricden 228 STOA 35 11 re lahon .

165 SF2 16 21 82 |stove in A 221 Ri -31
166 F17 16 23 81 222 STOB 35 |2

167 STon 35 11 291 RTN 24
168 - -45 . ! L

LABELS FLAGS SET STATUS

AChe PL ) [PH& PTG T Ua(x) |°i2 a-17 FLAGS TRIG DISP

PG [zl ° ° mq‘rfi;fia\mfi D ®| oee w| x @
TSN [ n=rz PR [P HeG) [ o0T, 5 | Mo O eng O
*n=0? [Pucep [ " Ta) PTaUn P 3 0 & n         
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 ~ _ .

Program Title ,7:/1 (10/14/7 /é’ 1[6’ §4MM4 /fuflc’ %/b 7 ;fl’fl? 1/ 76 o, ‘\

Contributor’s Name '—_;ZA /4/ 5/@(&//’/(

Address A7r05 /4 rr1dbe yl/ficfi [

City (Gye/ state (A ZipCode 735Z/
N
 
 

 
 a8 )

Program Description, Equations, Variables

fl(a,r)ffé‘*"&‘i/éee ozm2
X+ It ¥+ st ¥

¥ _9,., 2z zo , ’a{<ao B

7; e lfl(fi‘) 7) = fk/%z wh€ fg/?,.;/m’//fl”-, n the ///?67/77 cobere

g /X/n "’/”Zm-—/ ff/,im/z/”-'i ) /%/fl{/’/?/fl!m fl'/,(,g/,fifi-, } W=t2.

7107 = fxm'/ ff/,zmfizm—z ) 7,1”,;/ = Z/fi(m 7 'er/f:z,,,-/

anel 4,/0» =m-a, &‘/zm,c/ = .

574’/1422/‘ values arc ST Pe =40 =7, ”fl/./f“, =&

/7/4 //'k /1 VOIS /7-f A —{4 Crr 0'1/:’///("—(7/.-

 

Operating Limits and Warnings~/—7f’ ottt/gf(fia}f FX/J-'////’/A-// <Surver /C_éffié’/“’;

btTlee copacle ofToo HFET Lot fHe olhpirnbfe decaraga
AS fa/ /Q?(rz'mz&?u Ak " Leves gy JRE poxsas. foroHer

Velues THe pser s oozl fo (’/‘%ymé” //7/4‘,2’/ dfldeéflézéé/f;cv

/‘/7»4;0"- Ler /¢/c‘:'j o[ 2 anlF e =zrent C/ /i’{‘"’ffl/«/";” 7/’1

/wif/?flf 74 JECiirisD M /7/4, 2’) = 2’4‘—/6 ’y-/—(d—/ )fl/fl-/, 7/flné(

Lfi{/’fj = e "% (oo be cesect
  

 
 -

This program has been verified only with respect to the numerical example given in Program Description Il. 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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rrn fl(/ i’(?C(urdé’-w\ ’77éé/€ éé’/flw.) 71€ /C?/d'lélff errYr /Z"(_, "f&)/é"a P A:‘/etp

wbeee (s TEe eacédaff/};;(éw splatroin m/(ue ;s The cvatiatoi solinfeon cou-

fz,-/fl/f me 167,Z, zt// fe fos/m_rcj 8/((5/’/ eve //7(7 wa)) fl( G5 7olart

S 6”/(46/‘,; /;Y r(7,zo0 ) fhe reletioe crecresas —]xi0e TZe seciond PedssiAts

Jished ;s Fle nuwber of ;’/Ereihe it 5 (centenss o reacter & ) regvtel Sov Cpnocsseuce)

Nete s C”nc/u Fhe Jfenntosa couals S 7(0,7) 6’”4//7(75, K ) feoebee

(v EN SPee accerefe o fimée/é¢ CrwyrsrIon ya /ue’j ae? ot
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¥ Ao,7) rlr,z)| Plz) Fl32) Pls2) Cl7,2) |7 (e z)
sowr| ] e [o 3w(]
0. 00 / /\/o ' No | o ;’ O ’3 59/@1/4294 Ne Neo

_Qf 0/ | Sliton |Zolubra & 1| © 3| o | §|Sebt 0liitisa
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5. 7 el o (| 0o 3lo |5 0o 71 o e
1. O % el o Il o 3 o 5| o 7| o |»

5.0 | i vl o Il o 3l 0o |yl o |5 0 |5
AL0. O El 3l o [l o 3] O |3|-1t-w0|3] © |3

[(£,5)= 2. 774603158-3
[1(0,20)= @. 835525285 -1/

[’(/o200)= 7.4176190 9K ~&7
r!(3, aooo/) A. bovpooos oo

D  
 

 
 

fReference(s). /c “//dflfjéfloé ; Mf" /Zé’mta*/fé/ f:(ncfiOnJfié/flflf@wdéj W

4’/:{/ 57‘9(4:9(44 /1/ Aan(z/ Z;/tf&a ‘)[;é"//fi”/tf/.i /9623 §é b 3/[#-167

z. ;;z /M!fla/' o/fi (u/n/a??f@.ng ,:, L"/’:‘C‘lr(f}t’é’/ éz.q C/? O/zs(.,})
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OUTPUT
DATA/UNITS
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STEP

G681
Gz
663
dé4
685
dae
687
65
669
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611
81z
613
@14
615
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G286
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B2z
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COMMENTS ()syaa

Dyt 1

L5 Famesr =
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Oft trv i3€ cvmp/e
aé~’ ('WVf'fd“

Shrec aew f'&”""’/"’”!
é (‘m/’are b fl/’f

"eemvers en

LM/ /'; not ‘f“‘/
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Tisp /%u resel/
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( . : N

Program Title ,:Z—’;;C’é’MP2 Je /e 76 A= /f-':(nc//bfl

. <7

Contributor’s Name € x // d/ae//e

Address X705 /4/‘/12/4 /L'(-'K

City (&*nfl?/ state CA Zip Code 577/

- J

( ~
Program Description, Equatlons Variables

By(a,4) = ng()be - z’“(/fz)bg A Lo LSoroezey
[+ i+ /7 d70)é70

7:ée 3//4 5) /{},l/fi}é wlhz /7411/711;fl'i1/ - cokere

Pe = fi(k/kg..z_ f’&,, cone fi = kfie-z ‘/fl-, ft‘y lé-/;

aned

/(XMN = (a *’”/Y_*‘éf"’)/ M=,/
 

 

ZJ

(demXQ flafl’/j ’

er/,zm = /M(é‘—m),i’ m= 7/2

(a‘fsz/,(a/;(m) ’ -
77( frér/,,z; ileves oo / =0 fl= = /- _7Z~ /&’/('/t’fl(({ 75 fla’r

ConPorceel Sorcefoorn sferes //://t)'/ /e’_sa//sr o7 cété,'ge/,ér y<&~/”'

77( //firz‘o;/ et jf’ 6’;/‘,44?/ % cesiye Tle solersinsd,s artéb--

By la,b) = B(a,4)-5,1/5 2 ) wheee BleU, pla)6)/lb))
—7( flmy//e’ dfimmz‘ //:A.a)f /7/4 ) i S eA4 (,/J/?

Aler prosrpes in e HO-E7/57 [Hrao

 

Operating Limits and Warnings / 7/7Je Cflfléfll«"""/ 5rzzc~ %or é’x/’/nfran s e,\ac/‘J

éflf 7/(‘ ;/1'7:9/6" (a/ar'(u/ 7/5/‘//7/ /m, oé"ol .‘/é' m‘,,(;((,, i

fl/az.‘/fi"a/ '/(?('(“(”}?, 74'54—“/;/zbz‘n cn T2 acxS e€,

 

   This program has been verified only with respect to the numerical example given in Program Description Il. 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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fiLe izct'czre-'?: tble /’/e/ow J Yo relebrve orro r (Z —24)/Ze ;5 lilal chere Z A

/5 fhe e1oot ccwl )Ct?c Fon 9’0/41)4}9{1 i‘ Z: 7 He ann,/:;féé so0dihz . &);7/’;-/&/o Tle HPET

(—3~09, $or Cxamp€, pecns ~3x00"7) The seconc!/44/47/4 /(a; Sosherd ;3 the niombor of

etb15 /ol bpfFXS0el //#Méé /1)Sor o1yczscine. My FerFon.,

(’oafl/ ;s TRe (;on[frflé a[/;%/J'/fr s <:.2C/fr 74e fz:/uéa ” l/a': /é@fl ob fowet. }

Zo /4e )éé/é’, # 4‘/6,10/(’.) Vy/u,fj fi/w/d‘ tle ana /_9:145 so/o #é 41 j,-,,(fg,-,&:/

sJevére€ #tm cet )41:*,1 Crro 7, /rf‘famaéé—v 71:9 Comrtrececl ;é:'c»#é “a s Ve A;/

. 
 

 

 

(u ”acar‘acg Toble

 

 

 

             

 
Bo.q (3 pE 2.Y30cccoo0-0/

B4 (10,1) = 3.48L75%40/-¢1

Bp.5 (3,10) 1.465528e2/-05
Be.s(s,£)=1.570776325¢co

3/{/013/=Z e 7 /v )) 52’(/6//} ’/% >

2/ BI(/013) 57(/0//J 52'/3, /) By(‘zljlj'%) fiy[b_BJ 5}' [/ :/0) 57(5//é)

p.oco( |-7-1612| © 2| o 12| o [4|3-e5/2 x-o'i%{z + |2
O. 00 [ 5 -0 !7. o % o *|3 0B |-3-0 317 -1013| # 3
0.0 C i3 | -to| © 2 |-t -¢FB|-2-r0 313 .-/ogv,/""g.-o:rij

o/ | =05\ 1-0 ¥ o Tl o Y|i-we |2 -s073-08¢C

0. % ~f| 0 2| 0o A|-y-e 5| o Yly-095|7-071
0.5 g0l 0 Ll o l1-¢5 T|9-00 Y| & iL|-7-10u
0.8 6 -9 © 1| o Y|4 -i0ud|l-2-5 Y|6-05Il|-7-05 15]
0.5 2-85| 0o 2| o Al|-g-108|-t-08|2 -0301}3-02 15

6.59 I -59| 0 1| o q|i-g 53-0N, M
0,977 |& -2 0 Ll o 1| Ne 173|-5-02 /| Socorrgn| Splubron
09555  Megeods| 0 (2| 0 || Sobbd[Nst§ Z "

Exflmfi/f}/ -77(-’ q,zdélfl"é 50/-1740,7; teserl'}/ ("Af(/x}‘/g &ire

wf L __ 1% <

Byls,1) - 2%, Bpl3,4)= 250"J7
Byl5)- [/'//fffl/ CBilriz) - Li-lor)1o
57/5,/0) = (z.’q.Q//z,’—— 3/'1’(/0/ j)

Alse, 5/ //, /) =¥ A(."t/ N Cpror z»[fla sircry€

flflr/ 5/(/0’/0 }‘U)’A’//I//«‘/NKS m fl(/ 744/6"

 

 

 2  \_Reference(s) /. “/é‘fl//wé o//‘fl’//fi/mrfiée? / E/flé//}/f.‘a

Ffescr, NMahipa! Dureau oOtanclants| 15E8, X58gsY

o’

s

/563

w

fiéra/nmw‘-/j ane

,7:7 / /C) /)feflce/ / ('oflue?;()//é s AAscessel o (L cfi/a/{)
ol : V{4

(‘pfiéflué/ /:rdcfibftj , Zam/am /ééakfl/  
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B STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS FET}Ioy
 

a8l xLELE 2113 a5y + -ZZ QA+ Am

aaz I A1 /. A58 z -5
gaz  sT07 35 67 Toiteal g€ @59 LSTX 16-63
ag4  STOE 35 @ 5tP ace 1 h
ags  ST04 35 64 ag 1 - -45 a +xm -/
GE @ i Value s ge2 : -2d
gar  STOE 35 8& @63 RCL3 36 &3 T
gag  STCS s es . _ _ o aé4 -3z cly s
@89  ¥LBLE 2l 66 Zfpratomn Sfecs @65 ENTt -ii
g1e  STO0S 35 83 Shre oonvepren? B6E  ENTT -&i
@11 RCLI 36 di 867 ROL4 36 84
@12  RCLE 36 &8 acs X -3
a13 * 52 ct+M @es  RCLS 36 &5
@14 ENTt -i are + -55
a15  ENTT -ii ari ST04 35 65 \puTdztfhrtil
@16  RCLZ 36 &2 | ar:  Xey
617 + -58 atms b @73  RCLE 36 &
818 “IE (atmiatmi s ) @74 x -32
@19  ROLI 36 @1 @75  RCL7 36 &r
@26  RCLS 36 62 a7e + -3%
621 + -85 677 STOE 35 a5 |Gk
822  RCLE 36 8a ars  x#av 16-45
623+ 55 2w ) gra = 2 |\pueSouk v Br(a, b)
24 z -Z4 g88  RCLS 36 65 Preciows ormvegicn
825 LSTH [6-67 a8l KRy -4
626 1 &l BES  XEYT i6-3: (',,a,w«;;z/ 7
gz o+ 55 (octimrs) @83 GTO6  ZD G0 Me
326 z ~iy ag4  RCL3 36 &I
823  RCL3 36 63 ¥ @85  RCLI 36 & a 63d X -35 Py X p 7

 

 

  
 

632 £nTe = A L::.; y iL s 4
t 2 e L;;

633 ENT* -2; G589  RCL3 36 &2
3 LS 36 &8 394 - -4F

e sal ReL: 3 oo - | - Al el o f

@36 RCL 36 G+ Pri i asz i 31 [1-%)A
b37 + -5 vs3 X ~35

qgg smg 35 ;f Prhe+ 1 894  RCLI 36 &l
@39 CLX E; | a9s 3 -24
@48 RCLT AT gy, | @96 RS = |Dapla resast
841 -3E | 797 TUELE i i -
84z RCLE - = ' | ‘:.-';-,. -.El:? -_-.1 s 57(6”1’ X

= LE S0 UL ?‘zé i by STa! oo bl

643 + cs G395 RS 5;
a44  ST07 35 &7 91} 188 xLELE 711z| o -t z */ “d d e .

845  RCLS k- 7 161 §T0Z 33 & Shré 4
a46 i i; 162 k5 T
a47 + -5t 183 *LELC 1013
323 Rzg 35 & M- M#1 ;gz s;az 35 &7 Shre x

& RCLz 36 6 5 G i
@58 RCLS 36 @8
 

 

as2 X __-;5 m(b-m)
 

 

834  RCLE 36 && 110
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Program Deseription 1
  

rProgramTitIe 'X-V\COYY\‘.)\(’.\’Q E\\\?*\Q Xn*e SY‘Q\S

Contributor’'s Name Stuart D AV\O\\V\S*\V\ o

Address Oquvamevfi' ot C\'\QM\S‘\ry Pr\Y\C_Q*OP\ Un\yers\*y

  

  

City ©in cetown State NQW j"r«sg)fi ZipCode OS540__
\_

~ — S
Program Description, Equations, Variables Vs PVO%\“C\W\ Cowm Pv\*es the

Oenera \ized "N Comp \ete *ecsra\ of the SGCO).\;L_._

V'\nc\ ‘s\'o Q\oom\' \0 S\%n\{\u)\n'\’ 1;\05\»\‘(‘65

L2w00 (eas)98
o (\+ 3 1) (\+3% 19(4%’%@;

38 g=daw %  and A=K twe standacd
\ A cOowm ? e‘\'e \V\\'figf‘c\\s O* ‘*\V\e L\Y‘ S* Q,V\A Se COY\(l

\fl\v\d av e OE‘\UK\\V\QO\ a s S?QC_'\(A‘ CasSeS

Flp, k) = ARV)
 

 

g= elLWL)
 

Horea2ow1 = Lb-QXYTPb))By
When X Y 1 0'" rmex ‘ i\ \/\21\13.,The resux\*s ave

‘he com; \e‘re. W@“_v\_\?*\cw\r\'\c(grq .The ‘\"ec,\nv\‘qvwe ot

the o\r"r\'\me‘r\co-o\eo»me’rmc mean +$ used.

 

 

 

 

 

Operating Limits and Warnings e S — I , B

There 15 an  ervvor  exit  ifRT=0 . bu¥ tw thig
case Elg,\) =am g

FU4,0) = L(efatan f)
 

r

 
  
—

This program has been verified only with respect to the numerical example given in Program Description ll. 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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Program Desecription 11

rw jur\ )r\\e S‘\O\V\C\O\Y‘A )V\‘f'\(t)OV\OMG"\‘r'\ C ‘\’or‘wx

 
 

o ~ ¢ a.\,‘(\;—a)%l%'éo(' 4AWbt YRt
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Rda
Coabt Pk Qo

\i"p;é«30(5{50 gm

o= ) - \ )

r ~N
Sample Problem(s)=D TE W™ad am10”, whatis o)l

ePs(s
LV\"efe,f ao_)glvx x{;/fimfi

>
 

 
 

2)  TE g= %0° and k=e (28°)what is By)!

 

sowtionsy) ) EEX 10 [EA EEx s || E — 231650742

2) 0W-’132023002 [FTTAN - 571281833 ()

)-4198110205x 107" ff\qceslegu‘fiw 135454576 <\o"!
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\tj/a_‘k_\l_\g._m&g_\_ v"\V‘C\'OY\S N&'XYIO‘AC&“ RQuvreawn of

Standards (A™MS SS) \0\69%

Q %\A\r%c\/\ Numer\sc\\e V\o\*\r\ema‘\’ \« 7 _’3 (\C\(o 53

 

     



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

User Instructions ®

-iv\(,om\;\e)tc: E\\'\\)‘\l(. Kn\’e%ra\ S

STEP INSTRUCTIONS 5A‘ITNA'/,S:J.ITS KEYS 5:Tlf/s:rrs

\ Load ¢ide )V oand side 2 0]
L

2 X“DKA‘\‘ X;QL/ K !gETl X

‘ 5/ [ b’
|

> C,om(‘>u‘\'e FLX,,QL’> A | ‘:(x)gfll)

O ; |
2 Compute Bixk') ? | B (x1)

‘ ocr . |
2 Co\m;\nfie D(K}Rl’) 0 | D(X’)xml)

o | O
2 COW\%)’UC\’Q E (X;, 9'1/) T l E(x} Qi’)

]
A— Foo A neé w case ‘(‘Q*u\r\r\ X o ]

steo 2 |
) |

4— vap\,\‘\‘ ", Qq/? c\)\) o\ne\ C_ompu+e X Yfl X

J"\\e_ C\eherq\\%CA foem K‘X’l %/ E'\I M’

S G Et] q
b < 20ba\

2l (Optional) TE mput s  Yhe 
ofvale Yhe modu) ar 

Aana € o<, Yhe welaYriown 

,Ql’:‘)c,oqogl can be uged 
( Re member‘ e calculator s 
N waclfic\nfi "“O‘le\-> 

 

A\SO I'{: 3t\r\Q amo\'\)\'wo\(‘f ’¢ 

S O\.tVQV\\ X = ‘ M«fi. 

l\lojte: \f\owQ_,\/e‘f} that 4 g 
19 neaxv  40°% . Fd 15 wmov 
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

001 2 L] 0 Q‘B‘\n loo

ab for Few) oo 00 [
\ 060 L | O

LS 2

q,\) \'Qo(“ 6()(.} Qf)

22 |\
\

00l o v Lie O(x}&’)J

|

\ 2S5 )\ ‘

2 3 C\)}.} ""o(‘ E(X)Q,_’>

25 \ COMFUL.\'Q
3

2 ,012 LX)L/,Q)¥>

02
\

S

5 lIn'.‘\'\a\\'.%Q

00

\

\)Y‘O\r\cx\ *O

avo,d c,\‘\v'\c\lv\%

57 Z2ereo
07

G

Oll Error exit 1§

b=

a 5 9

1 |4 S5 S6 S7 S9 :
s ed wseq wsed wsed ws e wsed wsed s ed “Sefi\ wsed

A B C D E I

S2 used
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

o

170

LABELS FLAGS SET STATUS

Foow)PBo,h’) S DU, BEix, W) TRIG
€a b d e 1

DEG O

3 4 GRAD O

d RAD X
0\00 1\2‘(‘(1“(_ 2(?)‘.\* \00
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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. Every one 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 Mechanical Engineering
Mathematics Surveying

Electrical Engineering Civil Engineering
Business Decisions Navigation

Clinical Lab and Nuclear Medicine Games

Users’ Library

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 subscription 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 Medical Practitioner
Portfolio Management/Bonds & Notes Anesthesia

Real Estate Investment Cardiac
Taxes Pulmonary

Home Construction Estimating Chemistry
Marketing/Sales Optics

Home Management Physics
Small Business Earth Sciences

Antennas Energy Conservation

Butterworth and Chebyshev Filters Space Science

Thermal and Transport Sciences Biology

EE (Lab) Games

Industrial Engineering Games of Chance

Aeronautical Engineering Aircraft Operation

Control Systems Avigation

Beams and Columns Calendars

High-Level Math Photo Dark Room

Test Statistics COGO-Surveying

Geometry Astrology

Reliability/ QA 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

HEWLETT ’! I PACKARD

1000 N.E. Circle Blvd., Corvallis, OR 97330

Reorder No. 00097-14011 Printed in U.S.A. 00097-90186
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