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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 categoriés 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 Il 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 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 | 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 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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EIGENVALUES FOR 3RD ORDER SYSTEM + v v &+ « v o o o 0 0 v v v 0 o o 1
Program calculates the eigenvalues of a 3rd order system described
by Ax = Ax.

EIGENVALUES/VECTORS OF 3RD ORDER SYSTEMS + + + « + v v s + + « v+ 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. !

MATRIX ALGEBRA + + + + o+ o Coe e T |

For two matrices X and Y, each with d1mensions less 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 U MATRIX . . . . . . 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 A 5 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 « « + « & v s 0 o v o 1 ¢ 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 ., + « ' .

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.

MISCELLANEOUS SPECIAL FUNCTIONS B . . . ' R S R . 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 . .+ . N T T 5

The upper—tail of the incomplete Gamma function is computed by continued
fractions. Practical considerations restrict x to lie between 1 and 200.

INCOMPLETE BETA FUNCTION ) ] 1 . ’ L} ] [} 1 L 1 L} L} ] 1] L] L} L} 1 ] 59

The complete Beta function is computed by continued fractlons. Valid for
arguments A and B greater than O and x between zero and one. Accuracy
table included.

INCOMPLETE ELLIPTIC INTEGRALS .+ « « + « ¢ o v v ¢ o+ s v s o v 4 o+ 03
This program will compute incomplete elliptic integrals of the first or
second kind as well as any linear combination of them.

,




Program Desecription 1

rProgram Title Eigenvalues for 3rd Order System

Contributor's Name Hewlett-Packard Company

Address 1000 N. E. Circle Boulevard o e
City Corvallis State OR_ . _ ZipCode 27330
.

Program Description, Equations, Variables This program solves eigenvalues of a 3rd-Order
system described by Ax = Ax, i.e.

p— e - o= p— e

21 82 3l *e| T Xl
331 a3 333 | %3 1 %3 ]

Eigenvalues Aps Aos and x3“arg_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 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.

- ),




Program Deseription 11

[Al > 23 =8, 2 =4, 2, = -2
(3) 1 [sT0] 1, 0 [SsT0] 2, .....

[A]+x3=1,xl=xz=0

rSketch(es)
\_
—
Sample Problem(s)
(1) 1 0 0 (2) -3 5
A] = {0 0 -1 A2 =1 4 0
0 1 -0.05 9 -7
(3) 1 0 0
A3 = |0 0 0
0 0 0
Solution(s) Load side 1 and 2, Switch to [NORM]
(1) 1 [STO] 1, O [STO] 2, ....... 1 [CHS] [STO] 8, 0.05 [CHS] [STO] 9;
[A] » Ag = 1, A], Ay =-0.025+ 0.9997j
(2) 13 [sTO] 1, O [STO] 2, ....... 0 [STO] 8, 7 [CHS] [STO] 9;

Reference(s) (1) C.G. CULLEN, Matrices and Linear Transformations
Addison-Wesley Publishing Co. 1967
(2) HP-97 Standard Pac program 09.




User Instructions 3

STEP INSTRUCTIONS b A'T':SS'IITS KEYS o A"T‘ZS:ITTS
1| Load side 1 and side 2 I .
2 | Switch to [NORM] I ]
3| Input elements of A matrix a3 234 [ sT0] [;”1:1 CER!
2 2,1 Cstll 2] | o
a;-: S N s
as, a., [sTol[ 4 | asa
a:,‘, a.l.f [sT0l[ 5 | a.:
as, acs [stoll 61 | asy
ar [sto][ 7] [ ar
a5 ar [sTo|[ 8 | ap,
ans ams [sT0][ 9 | a.n
o) I9 l:“j ":I vJ
4 | Calculate eigenvalues [ AJ[ ] AosAqsA*
5| For_a new case go to step 3 L] v F
. ['ffj,;:J [ ff;‘]
L0 ]
*Note: The print out will be of the form [zi ][:*:J
X. XXXX (r) I
3 L0
X.Xxxx T (A,I real) (10 ]
xoxxx 2 (o, inagin.) ]
X XXXx Y (Az real) L_,,:_] ,L:_;;J
x.xxxx__ X (X, imagin.) [: :,] [,:i_]
‘ R
L 10 1
B
.
L0 ]
U
.10 ]
R
I N
I Y
R
[ 1]
I
l ]
N
LI ]




B |
97 Program Listing |
COMMENTS
:TSD KFY.ENTRY KEY CODE COMMENTS STEP ;(EY El::'l,':RaY 16KE2YEC::E
861 #lBLa 21 11 "Calculate coeffi- gge Cre 16 22 b
as i |%h  clents of the 3rd 859 RCLG 36 88 | Test if constant
0% o gg  Order polynomial 966 X-8°  16-43 | is zero
285 : " 861 ET0d 22 16 14
B Biis 3o op 862 RCLI 36 @1
806 RCL8 36 66 862 ! 1
887 RCL6 36 66 LA &
85 Riis 3t o 865 RCLZ 36 62
609 RCLS 35 85 83 ReLz 62
16 €S89 23 89 | o6s X 3
811 RCLI 36 a1 | 867 , 4
812 «x -35 o6 &
814 Rl 36 60 878 ST03 3583 | Solve for the real
o5 RELO 36 65 871 RCL!I 36 81 | root A
817 KO 36 68 872 RCLZ2 36 @2 3
816 RCLE 36 66 o7 Rl L
817 RCLI 36 63 073 \ 38
@18 6sBs 3 65 o7 . &
oo s @76 RCLE 36 @8
eyl b 877 2 62
B21  ST+i 35-55 45 err 2 bz
822 RCL3 . 36 83 o8 o
823 RCLS 36 65 o5 x %
b Rz 36 62 881 RCL2 36 62
825 RCL2 36 62 g1 2 o
826 GBI 23 69 o2 3 6
827 RCL7 36 87 o3 : 3t
a2 y A 885 X =35
929 ST+i 35-55 45 g5 x 3
@3 1SZI 16 26 46 68 5 4
831 RCLI 36 81 g7 ; o
02 RCLS 3 5 o5 o
833 RCL7 36 67 ey
834 RCL3 3(_:: 83 ggg 31’2: o4
835 6589 23 89 g1 oW
63 STOi 35 45 892 3 0;
@37 RCLI 36 @1 03 3 0
838 RCL9 36 85 o9 ¥ K
@39 RCL8 36 88 695 . 55
e 897 XeY?  16-35
841 GSBS 23 @S o7 xév? 1633
4z ST+i 35-55 45 o9 €10z 2283 |
e R e 168 RCL3 36 63
844 FRCL9 36 @9 106 3 63
@45 RCL4 35 04 LA 6:
846 RCLZ 36 62 tez v 3
@47  CSBS 23 €9 163 chs 22 |
048 ST+i 35-55 45 ioe 3
849  RCLI ) 24
858 RCLS 36 85 igg c053 16 42 Ay for B+ 2
851 RCL9 36 69 o7 & |
b s 5 189  COS 4z
o2 oS b 118 RCL3 36 63
854  CHS -2z 110 RLL3 &
855 P35 16-51 _ 11 cHs 2
856 ST02 35 8z - RS s 12 7 —
2 3 4 5 Ann a a 23 33
° |y 221 331 a2 ez | @ | lg s
so o ¢ N S2 2 S3 ] S4 R s [° 1 s A IS
N S N - A S s D /—) E X3 Index
A e -o (or >) | w (or

. |




97 Program Listing 11 5

STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
113 x -35 169 €701 22 o1
114 z 8z 178 RCLD 36 14
115 -35 171 + -39
116 G704 22 84 |—00 | 72 2 88
117 #LBL3 21 &3 173 RCLC 36 13
118 X2y -41 174  RCLD 35 14
119 I 54 175 - -45
1286 5TDO 35 85 176 8 a6
121 RCL4 36 84 177 cTo8 22 88
122 + -55 178 #LBLI 21 a1
123 GSBS 2385 |sand T 179 RCLD 36 14
124 RCL4 36 @4 188 RCLC 36 13
125 RCLS 36 @3 181  RCLD 36 14
126 - -45 182  CHS -22
127 65B5 23 85 183 LBLS 21 88 Comp!
128 + -55 |__ | 184  PRST 16-14 Complex 21, 2,
129 «LBL4 2184 | 185 25 16-51
138 RCL2 36 8z 186  SPC 16-11
131 R 83 187  RTN 24 | —
132 z -24 188 #LBL9 21 89 |——
133 - -45 3 : 189 X -39
134  STOE 35 15 ’ 198 R¢ -31
135  PRTX -14 191 X -35 Multiply
136 *LBLZ? 21 82 192 R? 16-31
137 RCLZ 36 82 193 - -45 Subtract
138 RCLE 36 15 194  RTN 24 | ——1
139 + -55 195 #LBLS 21 85
148 STOE 35 88 196 ¥<8° 16-45
141  RCLE 36 8@ 197  6SBE 23 86
142  RCLE 36 15 198 1 a1
‘ 143 z -24 199 ENT? -21
144  CHS -2z 268 3 83 3~
145 sTo7 3567 hogace to Znd 261 = -24
146 #LBLT 2087 Jiie v 282 px 31
147 RCLS 35 88 1° %2 263 F22 15 23 @2
148 xe 53 284  CHS -22
149  RCL7 36 8r 285  RIN 24
158 4 24 2686 ¥LBL6 21 @8 1
151 X -35 287  SF2 16 21 @Z Negative ¥~
152 - -45 288  CHS -2z
153  CHS -2z 289  RTN 24 —_
154 %387 16-44 218 #lBLd 21 15 14 —_
155  SF1 1§ 21 81 211 PRTX -14 !
156  ¥=@" 16-43 212 RCL! 36 a1 For ». = 0
157  SF@ 16 21 @8 213 sT07 35 67 3
158  ABS 16 31 214 RCLZ 36 8z ‘
159 I3 54 215 ST08 35 85 .
168 2 : 216 G107 2297 ||
161 z -24 217 R-S 51 ]
162  ST0D 35 14 _
163 RCL8 36 85
164  CHS -2z 220
165 z 8
166 z -24
167 STOC 35 13
168  F1? 16 23 81
LABELS FLAGS SET STATUS
il'z,)\1,>\2 c O € ° Double FLAGS TRIG DISP
a b c d zero Ay [ ! Complex o OE’,“ Ob’;’: ke ® | Fx ®
0 1 2 3 4 2 1 0 X GRAD O scI O
____|' Complex |22nd order[® S and T A3 <0 coml ro o | ene o
> ¥ [PsF2, CHs [ USED P Print P® O [ 3 0 X nid




Program Deseription |

Program Title _Bigenvalues/vectors of 3rd-order Systems W/DistinctReal
Eigenvalues.

Contributor’s Name _Hewlett~Packard Company, —APD
’

Address 19310 Pruneridge-Avenue
City . Cupertino State_ea Zip Code 95014
—— _‘_\_—1
lﬁ,og,,m Description, Equations, Variables For a system matrix A, the eigenvalues are found
from AX = AX - 7_”_l

(a) Power method
Assume the eigenvalues of A are Ay, A, and A5 where lA,lI > [A,] 2 ]Asl.

]
Now let A operate repeatedly on a vector v, which we express as a linear
combination of the eigenvectors v = c,lv} + czv2 + c3v3 then

A A

= i = - - - ——-2_ [ — ;3 et e e e =
AV = c oAy, + vy *+ vy = dy (ovy * 3 V2t Ga R, V)

A A
Py = 3P el (=8P (=P
ATV = 0 Togvy * ey (R07vp * e3 (7))

o ) . ‘(_A.Pj‘] L
theref in A7 V)T
erefore A, = _ B —_ e
TP (aby),

(b) For deflation method, refer to reference (2).

Operating Limits and Warnings Only works for systems with distinct real eigenvalues with a
_ ngood" guess of the initial eigenvector V,. If a first component of the
__eigenvectors is zero, then it is necessary to do similarity transformations in
__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/

e AR B
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Program Deseription 11

B E—
Sketch(es)
s _ _ — =\
Sample Problem(s) A= 5 Ap = -1, A3 3
(1) -3 1 1
~A=1]2 -3 21, V1 =[=21, V2 =121, V3 =l 0
1 -3 1 -1
A] = 0.06, Az = -0.02, A3 = .01
(2) -3.06 -1.98 4,26 1 1 1 11
A= 1.04 0.67 -1.47 |, V1 =1-1/2 i, V2 =14/3 |, 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 [STO] 2, 0 [STO] 3,

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

[STO] 7, 1 [STO] 4, [STO] 6, 3 [CHS] [STO] 5, [STO] 9, 2 [STO] 8, [A] ~ aij’ 1 [STO]
[A], [B] » Aps Vs 295 Vo, A3s Vg

[CHS] [STO] 4, 0.67 [STO] 5, 1.14 [CHS] [STO] 6, 4.26 [STO] 7, 1.47 [CHS] [STO]Y83”;

2.44 [ST0] 9 [A] > a;;, 1 [STO] [A], [STO] [BI, [STO] [CI, [BIwA1.Vq.hp,VaidgsVg

.

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 J
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: User Instruetions
STEP INSTRUCTIONS b A'T’:SS;'TS KEYS o le:\T/Sngs
; Iioad side 1 and side 2 = - 1
nput a.. D [——:'
” 221 BE@J {2%
31 _ 3
412 [ sTol [ 4 |
222 | sTOJ[ 5 ]
33 | [s10l[ 6|
313 | [sT0][ 7|
253 [sTO [ 8]
%33 [sT0l[ 9]
3 |To print aij . . %Aq P} aijls
4 |To calculate eigenvalues and eigenvectors, in- N — T
_|put initial quess of the first eigenvector\:/,l l [EsTﬂ)] %ﬁ v%
1 vy 1Y §
: ' o ¢
Vé \121 [ STOJ[ B | Vé Y
23 AU e I
9 Tj ‘:l 9 1
and press B[ | Al's, v''s b
5 JFor a new case, go to step 2. I:II:j E:,j
= 3
LI
I
[ i
1]
]
]
L1
N
- ;
L 1] .
I 3
1] 1
L 10 ] ]
I —
L] 3
LI




97 Program Listing I

. 9
®AEP ~ KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

#e!  xiBLK 2111 [— as7 : -24

ee: & 8 ( BS8 DSPS  -63 @5

ge3 57Ol 35 46 ' 859  RND 16 24

#84 xLELI Z1 61 ‘ ece  RCL® 36 88

885 ISZI 1€ 26 46 861  RND 16 24

8ac  RCLi 36 45 862 X=y? 16-33

ga7  FRTX -i4 863  GT08 22 86

888 RCLI 36 4€ | 864 RCLD 36 14

aas 3 &  |Print a.. 865 RCLRA 36 11

g1 x=vs 16-33 1J 866 : -24

a1l SFC 16-11 867  STO@ 35 68

Riz XY -4] 668 RCLD 36 14

813 £ 8 863  5T0R 35 11

f14  H=yT 16-33 878 RCLE 3 15

815  SFC 16-11 871 STOB 35 12

816 2 -4i 872 RCLI 36 46

giv g g5 873  ST0C 35 13

818 x=v? 16-33 874 €703 2z 83 |—

@19  ETo7 2z a7 |— 675 #LBLS 2186 |—

826 GTCI 22 81 S 67¢ DSP4  -63 84 |

821 xLELE Z1 1z 877  GSBS 23 85

82z SPC i6-11 1 a78 i 81

823 CF@ 16 22 88 |Calculate Ay and v 879  STOA 35 11 !

824 xLBL3 21 &3 888 FRTY -14

825 RCLI 36 a1 881 RCLE 36 15

826 RCL& 35 14 | 882 RCLD 36 14 ‘

827  RCL4 36 84 3 883 2 -24

825 RCLE 36 1 ; 884  STOB 35 1z . .

829  GSBY 23 85 #85 PRTX -14 Print Ay, v

@38 RCLT 36 87 . 886 RCLI 36 46 1

@31 RCLC 36 13 |Iteration: 887  RCLD 36 14

832 =33 |power method age * -24

833 + -55 889  STOC 35 13

834  STOD 35 14 898  ©SB2 23 85

835 RCLZ 36 8z @91 SPr 16-11

B36  RCLA 36 11 892  RCLS s 65 |

837  RCLS 36 85 #93  RCLB 36 12

838 RCLB 36 12 894  RCL4 36 64

839  GSB9 23 85 a9s X -35

648  RCLE 36 @& #96 - -45

841  RCLC 36 13 ga7 25 16-51

847 X -35 898  ST06 35 @6

242 + -55 299 5 16-51

844  STOE 35 15 188 RCLé 36 86

@45 RCL3 36 83 181  RCLC 36 13

@46  RCLA 36 11 ; 182  RCL4 36 84

847 RCLE 36 8¢ ! 183 ¥ -35

848  RCLE 36 12 ; 184 - -45 Construct B matrix

@49 G5B z3 @83 l 185  P2S 16-51

858 RCLS 36 @5 ! 186  STO7 35 87

851 RCLC 36 13 I 187 Pxs 16-51

asz X -35 188 RCLS 36 @5

853 + -55 189 RCLB 36 12

@54  STOI 35 46 118 RCL? 36 &7

855  RCLD 36 14 , 111 X -35

856 RCLA 36 11 earsTens 112 45 : :
0 1 2 3 4 5 6 7

M a1 21 a3 312 422 432 - 413 - 33 - 433
SO S1 S2 S3 542 2 S5 2 2 S6
A3 Z%’ v% Zg’ Vg A2 Z2s Vo 23, V3 by1 ba1 a b12 1b22
c D 1T -b 1 -1

femp, (x})k= 1 (A;)k (x},})k temp Avy, — temp Avys > temp Avg
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10 97 Program Listing 11
STEP KEY ENTRY KEY COI?E COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

113 25 16-5¢ | 169 25 16-51
114 sT08 75 85 | 178 RCL® 35 oa s
115 P:S 16-51 ! 171 K2y -41
116 FRCLS 36 85 172 - -45
117 RCLC 36 132 72 z -24
118 RCL7 36 @7 174 ST=1 35-24 @81

: 119 X -35 175 §T:2 35-24 B:

‘ 128 - -45 176  RCLB 36 12
121 28 16-51 177 ST+! 35-55 ai
122 5T09 35 89 178 RCLC 36 13
123 RCLE 36 85 179 S§T+2 35-55 82
124 + -55 188  RCLA 36 it
125  ST01 35 46 181  PRTX 14
12¢ XE 33 and solve for the 182 RCLI. 36 81
127 RCLé 36 86 eigenvalues }\2 and 183 PE{T): -1-3
128 RCLS 36 @9 Ay 184 RCLZ 36 8z
129 x -35 185 P25 16-51 —
138 PCLS 35 8§ 186 cgg? fE ?s -
131 RCL7 36 87 : 187 : 6-11
132 x -35 : 188  Fe? 16 23 86

; 133 - -45 189 RIN 24

| 134 4 84 : 196 SF@ 16 21 8@

1 135 x -35 : 191 25 16-51
136 - -45 : 192 RCL@ 35 a8
137 T 54 193 RCL3 36 83
138 2 8z : 194 sTO@ 35 86 : :
139 : -24 : 195 2y -41 ! ;
148 STOD 35 14 § 196 5703 35 83 i
141 RCLI 36 46 : 197 RCL; k{3 gx N
142 2 8: | 198 RCL 36 82 t
143 z -4 ! 199  RCL4 36 84 4
144  STOE 35 15 ! 268 RCLS 36 85 3 i
145 RCLD 35 14 : 281 STO02 35 8 Calculate v 1
146 - -45 ‘ 282 Ré -31 i
147 STo# 35 86 ! 223 srgz 35 a1 §
148  RCLE 36 15 ’ 264 i -31 8
143 RCLD 36 14 { 285 srgs 35 a§ §
158 + -55 286 24 -3 3
151 s103 3583 267 ST04 35 04 ;
152 #LBL? 2182 T 288  ETOZ 2z 82 | — 3
153 RCLE 36 0@ 289 xLBLS 21 85 — |
154  GSB& 23 8§ 218 x -35 ¥
155 RCL6 36 86 zié Ré -31
156 - -45 2 X -35 X, +
157 sT02 5 8z 213 Rt 16-31 ! |
158 RCLE 36 88 214 + -55
i59  STOI 35 a1 215 RN 24
;66 Y J-41 21¢ *LBL8 21 8s
161 25 16-51 . 217 PRTX -14 :
162  RCL4 36 84 Solve for v 718 #LBL7 21 87 Print !
163  FRCLT 36 67 219 SFC 16-11 | ;
164 Ré -31 228 RTN 4 | §
165 41 -41 221 RS 51 ;
166 k1 16-31 , | i
167 G5B9 23 8 : | | I |
168 RCLB 36 8@ LABELS FLAGS SET STATUS N

tayy Prylss VP 0 ; o V3 FLAGS ___ TRIG DISP B

a © b c d e 1 ON OFF ‘ ’

~ o0 ®| DEG W | FX X |
043, vl [ 2 2, y3 |3 4 2 10 M GRAD O sci O &
1> > 0 ®W| RAD O | ENG, O
5 6 7 8 9 X + 3 3 O m n 4
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Program Deseription |

I’
P

Cc
\.

rogram Title Matrix Algebra

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

ity Hancock state MI Zip Code 49930

s
-]

rogram 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: X1j>= Z7 Xin Ynj, i=1,2,3; j=1,2,3

Matrix Sum or
Difference: Xij

[

Xij * Y43, 1 =1,2,3; j=1,2,3

Scalar Multiplication: Xij = aXij 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 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
e N
Sketch(es) The matrix X = 2 ijs stored as |2 0 O
3 3 00
0 0O
N » )
Sample Problem(s) Given the following matrices, find P*Q:
P=1{274 Q=194
163 14
25
Solution(s) 3 [A] -~ 0.00
2 [R/S] 7 [R/S] 4 [R/ST 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. 00Q***
21.00*** 43, 00%** 0.00*** 2b
0.00*** 0.00*** 0.00*** 3
L P*Q is given in the upper left 2x2 submatrix.
Reference(s) W
N\ .




User Instruetions 13

prt Y X>Y XY >X  aY oy z2p
X+Y > X

STEP INSTRUCTIONS DATAUNITS KEYS o g‘;T/S:ITTS
1| Load Side 1 and Side 2 I
Input number of columns in matrix X n A ][ | 0.00
Enter elements of the matrix X by rows Xii | R/S [ | Xii
Repeat step 3 until all elements are entered R |
4| To copy X into Y, go to step 10 l | 1
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 \ I | Yij
Repeat step 6 until all elements are entered | || |
l I |
7 | For matrix multiplication (X*Y - X) | C || | 0.00
l I |
8 [ For matrix addition (X+Y - X) | D || | 0.00
[ |
9| For matrix subtraction (X-Y ~ X) | f || D | 0.00
]
10| To copy X into Y (X -~ Y) | f 1] C | 0.00
I L |
11| To multiply X by a scalar (aX -~ X) a [ E | | a
.
12| To multiply Y by a scalar (aY¥Y » Y) a | £]| E | a
T
13{ To print (display) the matrix X | f || A| Xqjj***
(A11 9 elements of the 3x3 are given by rows. : | | |
The result is upper left justified.) | N |
T
14| To print (display) the matrix Y | f1l B Yije**
(Same note above applies.) | I |
A
15| To interchange X and Y [ f || p3s|
[ B
16| For further operations, go to the appropriate [ |l |
step, 2-15 .
I .
17] To Clear X x | £ |l 2egl x
I
18] To Clear Y + | £ [PXs]|
| €| [oweg)
| £ |Pxs | +




97 Program Listing |

14
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

@81 *LELé 21 11 857 RCLE 36 15

@8z  CF8 1€ 22 B8 o @58  §T03 35 63

863  CLRG 16-53 Intalize K 4o all 859  RCL4 36 84

884  cTO08 22 6é zers @se  STOR 35 14

885 «LELE 21 12 @61  RCLS 36 85

@@ SFE 16 21 @@ 862  STOB 35 12

887 P25 16-51 _ J @63  RCLE 36 86

888 CLRE  16-53 Tatalize 740 O 864  STOC 35 13

83 28 16-51 | 865 6SB2 23 8z

Bi8 xiBié@ 21 e@ 'Tes+ # of colwmng 866 S5TO04 33 84

811 MBS 16 31 for proper runge 867  RCLD 36 14

812 INT 16 34 (1£4:0, 4 i +atel @58  ST0S 35 85

@13 ST0G 35 68 as 3) @69  RCLE 36 15

a14 4 a4 @ze  ST06 35 a6

815 XivT 16-35 Evne~ Aisplay 871 RCL7? 36 87

#16  CLX -51 @72 STOA 35 11

817 1% 5: S @73  RCLS 36 88§

B1& ¥LBL! 21 81 oop Ib»ewky$3 874 STO0B 35 12

@19  RCLA 36 11 Jaber 875 RCL9 36 85

@28 RS g 87  STOC 35 13

821 ISZ1 16 26 46 77 6SB2 23 8z

822 Fe" 16 23 0@ a7 STO7 35 67

823 P25 16-51 @79  RCLD 36 14

824  ST0; 35 45 @ga  ST08 35 88

825  F@? 16 Z3 @@ 881 RCLE 36 15

826 P28 16-51 @32  STOS 35 8%

827  STO& 35 it , 883  CLX -51

828 RCL@ 36 @8 This foeﬁfﬁf“-' 884  RTN 24 o

829 RCLI 36 46 X g0, skip The 885 ¥LBLZ 21 8z Merknic maldiply

838 x#Y° 16-32 @To L and resse 836 P35 16-51 subre¥ue

831 6701 22 81 the T regste~ 887  RCL 36 89

832 RCLI 36 46 88 X -35

8332 3 3 889  RCLE 36 12

834 . -6 898 RCLE 36 86

835 1 g1 891 X -35

e3¢ z -24 892 + -55

837 INT 16 34 893 RCLA 36 11

3¢ 1 81 894 RCL3 36 83

039 + -55 @95 x -35

48 3 83 896 + -55

241 x -35 @s7  STOE 35 15

p42  STOI 35 46 898  RCLC 36 13

843 3 83 #99  RCLE 36 88

@44 ST+@ 35-55 &6 188 x -35

845  GT01 2z ot , _ 181 RCLB 36 12

846 ¥BLC 21 13 Medeix multiply 182 RCLS 36 65

847  RCLI 36 &1 rortine using 183 = -35

848  STOA 35 1i regsters ABCDE 184 + -55

849  RCLEZ 36 8z Lo etk dransle 185  RCL# 36 11

@sa  STOB 35 12 +o ysubrodtine 2, 186  RCLZ 36 6z

851 RCL3 35 83 and fom 187 X -35

@52  STOC 35 13 188 + -55

@53  GSB2 23 6z 188 STOD 35 14

854 STO! 35 81 118  RCLC 36 13

855 RCLD 36 14 111 RCLT 36 87

@5  8TO2 35 az REGIS 1 cno 11z X -35 _

4 6 7 8
“used | xn [ x2 [P a3 xo1 | X X23 X31 X32 X33
S0 S1 s2° S3 S4 S5 S6 s7 S8 S9
Used Y1 Y12 Y3 Y21 Yoo Y23 Y31 Y32 Y33

A B C D I

Used Used Used Used Used Used




97 Program Listing 11 15

STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
113 RCLE 36 12 168 F1? 16 23 @1
114 RCL4 36 84 178 CHS -2z
115 x -35 171 ST+i 35-55 45
116+ -55 172 DSZI 16 25 46
117 RCLA 36 11 173 107 22 @7
118  RCLI 36 81 174 CLX -51
118 x -35 175 RTN 24
120+ -55 176 slBLe 21 16 15 Sealar rucdbipl.cotfion
12 25 16-51 177 SF2 1€ 21 8z routines - ak> X
122 RIN 24 178 P25 16-51 (LBL &) o a¥>Y
122 #LBLb 21 16 1 Loop {ov 179 ®LBLE 21 15 (1BL )
124 SF1 16 21 81 Aisplaying (67) 188 g 83
125 €103 22 @3 o pristing (47) 181 STOI 35 46
126 #LBLa 21 16 11 He contents 182 CLX -51
127 CF1 16 22 @1 of ot X 183+ -55
128 *LBLZ 21 83 ~ 184 xLBi&8 21 @6 |
129 1 b S o 185 STxi 35-35 45 ;
138 STOI 35 46 marbelx 186 DSZI 16 25 46 I
131 sLBL4 21 84 187 cT08 22 @8 ]
132 F1? 16 23 81 188 F2? 16 23 @2 i
133 P25 16-51 189 P25 16-51 !
134 RCLi 36 45 198 RIN 24 w
135 FI7 16 23 81 191 RS 51 i
136 P25 16-51 i
137 PRTX -14 I
138 ISZI 16 26 46
139 g 85 |

148 RCLI 36 46 i
141 K<¥? 16-35 ‘
142 6704 22 84

143 CLX -51

144  RIN 24 200 |
145 xLBLe 21 16 i3 X>¢ leop

146 g 85

147 ST0I 35 45 |
148 #LBL5 21 65
149 RCLi 36 45 |
15@ 25 16-51

151 STOi 35 45 |
152 25 16-51 |
153 DSZ1 16 25 46 |

154 6745 22 85 210
155 CLX =31
156 RTH 24

157 LBLd 21 1§ i4 . .
158 SF1 16 21 81 makeis subirmetion
158  6T06 22 86 or

168 ¥LBLD 21 14 dion  roubine

161 CF1 16 22 81 oddtion

162 sLBLE 21 @6

163 a 8g

164  STOI 35 46 220
165 sLBLT 21 67 ‘
166 Pss 16-51
167 RCL: 36 45
168 PaS 16-51

. LABELS FLAGS SET STATUS ,

#col XP #col Y Pxxv>x Pxey>X[E aXx* X [°XorY | riaes  ThiG DISP 1

"prt X [Pprty ° xov Fxvyox [P aroy |"used [, DE| o ® | rx w |

0 1 2 . |3 ] 2 : |

? 10 ®| GRAD O | sCI O |

- OFLOQ? 6ent loop 7subroutme8 aorb 9prt loop - aX or ay 2 O RAD O | ENG,O |
copy loop dor D t loop s mult Too 3 0 K n
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Program Desecription I

[ﬂrogram Titte 67 - Characteristic Equation of a 4 x 4 Matrix 6

Contributor's Name ... Matthew Bishop

Address 327 Forbes Avenue

City San Rafael State_California __ ZipCode 94901 b
- ;
r =

Program Description, Equations, Variables §

Givenra; a> _az am™\
ds dg. ... 47 _4dg

dg Q310 Q313 832

di3 Q314 dis dis

_The characteristic equation is A*4ryA3+r,A2+r,d+r,=0

where

ri=-(a,+tastaiftae)

rs= (a1+an)ag + (a1+d,15)_11,;,_t.,,(31 + 3.3)34_5.: dgdiy=- dypdys-dzdio-dpds=dzdy
- T §

Y‘3=-det‘A] )-a] {asa] 1tagdretdi1dig-dgdin-diod15-a74; o)t

aoras(all"'an:)-aaal a-a7aq'l-a=|'-aq(a;+a1 c)+asaiotasoaisz] N |
+a,[a;a(agta;1)-a0d15~asaru] !
r,=a,det(A,)-a,det(A,)+asdet(As)-a,det(Ay) ,
where Ag a; as \ As a; _as \ As_ as  as\ as _ds a2\ 5
A1={a1n a;1 a19 ] A,={aq ajy a2 )A-.={aq i an\ and Au={aq d g a3 1\ )

14 @15 @156 13 di15 d1s d13 diu 4dj Q13 Ay d1s 1

NOTE: Trace (A) = -r; det(A) = -ry i
Operating Limits and Warnings __A11_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.

—r
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Program Deseription 11

(E— . — I ™\
( Sketch(es) )
L e E— ‘, A A el . . e _ ST A SR N . B . . - . .l 4_4_,_j
. . . )
Sample Problem(s) __Find _the characteristic equations of the matrices . ..
), 1.0 1.0 o , 2)71..0 0 O\ _
1.0 2 - 1 0 2 =1 \

3 -1 0 2 /) R U
N2 o1 a1 o/ N2 g o/

Ans. AM-A3+7A+2=O o Ans, AM-A3+312+2A-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 last 0 ——-~~cecmmeu- > -1.00,0.00, 7.00. 7.00 flashes, load

second card --—-----eeeo—o > 2.00

2) [A] =-------------> 1,00 Enter on successive pauses in this order; S

_1,90,0,0,1,0,2,-1,3,-1,0,2,-2,-1,-1,0. Each time i+1 will be displayed, except

~after the last 0 -=---co- >-1.00,3.00, 2.00. 2.00 flashes, load B

_second card -------------> -5,00. v o e
< ; : - y
4 T

Reference(s) .




e User Instructions

CHARACTERISTIC EQUATION OF A 4 x 4 MATRIX
I

INPUT OUTPUT

STEP INSTRUCTIONS DATA/UNITS DATA/UNITS

1 Load Card 1

2.] Initialize

‘—1
——
|
L
b

+
—

3. Load a,, 15 <15 a.

"T
E
L

1]
L
NN
_

‘ i -

4. | Repeat step 3 until 16 is displayed then
enter CEPE a6

|
M
LI

[—
LJ
]

]
M
i

il
il

5.1 r. will flash for 1-second intervals. During

any of these intervals, load side 1 of card

H
U
e

2 The program will then continue

‘_\
2l
=

|

L

N

6.] For a new matrix go to 1.

i

NOTE: DATA ENTRY ORDER:

B’
g
(000000000

|

~]
o
t
I

/
[
-
o
[
-
+
[
-
o
[
fu
o
\
| [
P
| [ i

BN
UL

Also, trace (A) = -r,
det (A) = =Ty

]
Bl
B
\

|

\‘ i .
—
‘
I
I
3
|

I

—_—— Y — ] —
| . i

——— —— —
' il ! :
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19
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

801 «xLBLG il oe Compute the 57 RCLA 36 11

082 RCLS 36 85 determinant of 858 + -55

863  RCLS 36 @5 a 3 x 3 matrix 855 RCLI 36 46

ea4 X -35 Py + -55

865 RCLE 36 86 Ry Rz Ry @861  CHS -2z ,

886 RCLE 36 86 Ry Rs Re 8cz  PRTH -14 |Display r;

P87  GSB3 23 43 Rz Rs Ry 862  RCLB 36 g8 |Compute r;

888  RCL1 36 @l 864  RCLA 36 11

a89 X -35 8Es + -55

818 RCLG 36 86 @66 RCLS 36 @5

811 RCL7? 36 &7 8c7 X -35

812 x -35 868 RCLA 36 B8

813  RCL 3 64 @69 RCLI 36 46

@14  RCLS 36 83 876 + -55

815  GSB3 23 83 871 RCLA 36 11

816 RCLZ 36 8z 872  GSBZ2 23 82

817  GSBZ2 23 @z @73  RCLE 36 @@

818 RCL4 36 84 874  RCLS 35 85

@19  RCLS 36 68 875 + -55

826 % -35 876 RCLI 3 46

821 RCLS 36 85 77 GSB2 23 8z

827 RCL7? 36 @7 878 RCLT 36 @7

823 GSB3 23 83 879  RCLD 36 14

824 RCL3 5 83 838  GSE3 23 @3

825 aLBLZ Z1 8z 88! RCLB 36 1z

826 X -35 @82 RCLE 36 15

827 + -55 883  GSE3 23 83

828  RIN 24 884  RCL6 36 86

829 #LBL3 21 83 885  RCLS 36 89

830 X -35 886 GSB3 23 @3

831 - -45 887  RCLI 36 a1

@32 RN 24 888 RCL4 36 84

@33 #LBL4 51 g4 Pause for card II a8%  £SE3 23 83

834 MR 16-62 a%8  RCLZ 36 &z

835  PSE 16 51 891 RCL8 36 e

836 CTo4 zz 84 . 897  BSE3 23 83

837 sLBLA 21 14 Initialize 893 RCL3 36 83

838 g a9 894  RCLC 36 13

@39 8701 35 46 _ 895 CSB3 23 83 ]

848 xLBL! 21 at Load input 896  PRTX -14 Display r»

a41  ISZI 16 26 46 897  RCL@ 36 @@ | Compute r;

a4z 2 8z 898  RCLS 36 85

843 5 65 @99  RCLG 36 86

844  RCLI 36 46 188 RCLT 36 67

845  X#Y? 16-32 81 PS 16-51

946  SFZ 16 21 82 182 §T03 35 83

847 g as 183 Re -31

a4 - -45 184 STOZ 35 82

@49  PSE 16 51 185 R -31

as8  570; 35 45 166 5701 35 &l

851 29 16 23 82 167 Ré -31

852 G701 2z a1 188 STo@ 35 ge

853  PS 16-51 Compute r, 188 P25 16-51

854 RCL® 36 o@ 118 RCLS 36 8s

855  RCLS 36 @5 111 Pzs 16-51

856  + -55 T 112 STo4 35 84
Wse¢ TRy P R, PR "R PR R R PR PR
S0 S1 S2 ) S3 S4 S5 S6 sS7 ) S9

a, a, a, a, ag ag a, a4 a, a,,
A B D E 1
all a12 a13 a1'+ a15 alG




97 Program Listing 11

20
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

) 113 RCLA 36 i1 168  GSB3 23 63

114 §T05 35 85 178 RCLZ 36 a2

115 RCLE 36 12 171 6SB2 23 82

116 ST06 35 a6 172 RCLS 36 85

117 RCLD 36 14 172 RCLA 36 11

118 5707 35 &7 174 + -35

118 RCLE 36 15 1?5 RCLC 36 13

128 ST08 35 88 176 X -35

121 RCLI 36 46 177 RCLS 36 88

122 ST09 35 89 178 RCLE 36 15

123 E5Be 23 88 179 ESB3 23 83

124 STxB 35-35 66 188 RCL4 36 84

125 &5 16-51 181 RCLD 36 14

126 CHS -2z 182 ESB3 23 83

127 RCLI 36 46 183 RCL3 36 83

128 RCLA 36 11 184 ESB2 23 82

129 + -55 185  FRTX -14 Display r;

138 RCLA 36 11 186 6704 22 84 Position memory

134 X -35 187 R-S 5i for new card

132 RCLRA 36 11

133 RCLI 36 46

134  6SB2 23 @z 1%0

135 RCL7 36 @ér

136 RCLD 36 14

137  GSB3 23 83

138 RCLE 36 12

139 RCLE 36 15

146  GSE3 23 83

141 RCLE 36 86

142 RCL® 36 89

143  6SB3 23 83

144 RCLG 36 88 200

145 6583 23 83

146 RCLA 36 11

147  RCLI 36 46

148 + -55

149 RCL4 36 84

158 X -35

151  RCL? 36 87

152 RCLE 36 12

153 GSB3 23 83 =5

154 RCLE 36 86

155 RCLE 36 65

156  65B3 23 63

157 RCLI 36 81

158 E&5B2 23 8z

159  RCLS 36 85

168 RCLI 36 46

161 + -55

162 RCLE Jo 48

163 X -35 355

164 RCLS 3¢ 89

165 RCL4 36 84

166 GSB3 23 83

167 RCLE 36 17

168 RCLC 36 13 LABELS FLAGS SET STATUS
toad Data B c ° E 0 FLAGS TRIG DISP
a b c d e 1 ON OFF

0o O ® DEG K FIX [

OUsed ' Used 2 x,+ 3 X,- 4 Used 2 Used 1+ 0 B | GRADO | sC O
5 6 7 8 3 3 g g g RAD O ENG |
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

) g6l  RCL4 36 04 Compute r,
@82  RCLE 36 66

883  RCLC 36 13

ge4 PS5 16-51 060 |
885 STOF 35 @7 |
806  R! -31

8e7  ST04 35 &4 5
8ee Ry -31 |

869 ST0! 35 a1
618 GSba 23 o8
g11 P25 16-51
812 RCLI 36 81
813 x -35
814 RCLS 36 85 070 |
815 RCLY 36 &9 |
616 25 16-51 |
817 RCLD 36 14
@18 STO8 35 88 1
819 R -31 !

828 STOS 35 85 ;
821 Ré -31 |
822  §T02 35 @z |
823 R¢ -3

824 ST-8 35-45 @8 080

625 6SBE 23 88
826 25 16-51
827 RCLZ 36 82
828 X -35 5
829 RCL6 36 86 %
838  P2S 16-51 !
831  SsT03 35 83 ;
832 ke -31 E

833 ST+@ 35-55 @@ - ;
834 RCLA 36 11 0 1

836 RCLE 36 15

437  STO09 35 89

838 €SB8 23 pe

839  P2sS 16-51

@48 RCL3 36 83

241 25 16-51 l
1

635 ST06 35 86 I

842 X =35
#43  ST-8 35-45 6e
844 RCLe 36 a#

100

@45 PRTY -14 Display r,
@46  RTN 24 [
6847 RS 51 ;
SET STATUS |
FLAGS TRIG DISP ;l
ON OFF f
0 O M DEG [ FIX [® !
110 1 O ®| GRaD O | sCi O i
2 O K| RD O | ENG O ”
3 0 K n_2 j‘
REGISTERS :
®Used " Ry P R PP Rs [* Ry [ Re [® Re |" R, [° Re [° Rs |
S0 a S1 a S2 a S3 a S4 a S5 a S6 a S7 a S8 a S9 a ]
1 2 3 4 5 6 7 8 9 10
1
A apn 8 a2 ¢ a3 P dyy E a5 dje
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Program Deseription |

Program Title NE C4KP p£7£M/NM r AIVD ) ’/VVEUE . UF /4 5 x S

MATRIX | R
Contributor's Name  VOANV L. /S 7,'4}?50/11 . . e
Address KVOPOCK HOUSE , CALTECH o ; o
city SASAPEVA state <A _ZipCode (126
\

-

Program Description, Equations, Variables 77& lﬂq/fl;t A" /:‘ fﬂl/ﬁ/'é/ ) _W
Com :1///7 /[l}if fhe de fﬂ'/h/»'wxrf 7( /4 y and  Fhen ;‘/e R f
e A Y 7‘ s 14,, s rl. e W/,‘c(f’x‘lj ﬂézgm;uﬂ/ ?
./f é/e)‘//?y Ahe /(1}»17( row ,4/.{ Cis¥  columm a/’( Atéf é, R
5 He /[///:(7‘ Demeny q( ,,4./ fhn R o
A T LF(A,,) B . |

| b = TFAT - B

7'411 m/r/X s Yhe /{’/‘Mﬂﬁ’c/ 7o ;"’:’7 a aew dement
Y e 4, /df/?/?n,, md e prves s repied. Tits
continges aall! an  ebiie  columin  has /141,714}4&64/' ki/é%
,/pp/hf <] may e //f&;a/,. Yo /42/ Yo nert colmn , aaf sv on, @ ¢
o /4ccp4/¢f T st b Fhea pr sha chmws & Yl proces, |
nd e Ft  taF He mabix Lreagtse 7 s eofectn” |
Hapric (s e iwverse. o , )

Program  excotton 15 gure fong, o e orde g[ 4{/// %
how” 1% //7-/ Ve atre’ matric.

Operating Limits and Warnings EX /1513‘ /,bj MRS Wée /éﬂt’dl‘ﬂ‘{ ﬁk -
i~ condfomed mytriy , Lke R |

I 5 syl 4 e mille of cectm, dh wl |
7ram 1S ”n - middle  OF cecgtim, darz_ Al ;
be in CZM Hef ﬂ'/%: The ryz?)ff/-.;, ’ .

Shce  tine betutn ot s Be A7 G lom, #P-47 s
\ Shnld  profably  subetitute completfe  K/S  spiments ,47 | priaf stfenmfs |

4 )

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.

\. ./

A
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Program Deseription 11

i e . N O j
(Sketch(es)

[ A1 4, Ay 9.4 ‘oo A\
Az Ay Az Ay Agy | KL Re s/ sb B\
,45.‘}.4/54, As =\ R RY 52 87 ¢ B
g a gy |  \RBASZEP |
A Gy Ay Ay 2y \RY M 54 51 E

subscript _aftor it is_orfored.)

L ﬂu‘a : ﬂl'mymf!

1

k i

ow'y

( Progran displys

r

¢ £ [« ’ j
Sample Problem(s) _&# 701([‘ ﬁ; __IRvtrse 7[ - fk . ft’lﬁ ‘1/&3![ , !Illf f 74 A

W 4 sf of 5 difa /w/:f

i
0 | (s natin v i # /m/ n of /m by o bt plie |
}
\

Solution(s) IEI-OEOMJO, 2@4@1@0@0@,
O3 1183] 4 B8 1 (#5] o Ig3), , 0 [38] o (2] | B 4 [BE] 2 5], O o k2] X2 1 B | (@) |
_____ Bl —> .66 xxx (oé#rmunf ) (seyeral m,/u,{ s are Wfﬂfd ) ;

Z.IT wER 1 17 MEa CE.3I3 ks —G.3v w¥R B.1r %A%
R TENTTES G55 dAR -G, 17 KEx G.85 Kk¥_ . -@, 085 Kkho
[E]— 6.17 xxs[E]p-c.17 svor[Glmw 6.27 wir[€]w-b.17 onr[c]~ 0.17 xxx

) -8.85  xks O 8.58 mkx 6,17 kEw T &.58  xx» @55 R

- - - = ;- - .=

e B 1T EER Lo =8, 17 XEe . B33 Kk =PIV KEx Sl REkR_

( Eacé fdé(mq 7‘4,(’5 4/04)‘ é ”ww/Af /p am/t/(») )

( N

Reference(s) .
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User Instruetions
STEP INSTRUCTIONS DATAUNITS KEYS DATAUNITS
Y |Load side | ond side 2. C 1]
| 2 {Iaput 4, d, 41| 1,00
| 3 | Tuput 4y (repeot for ;=22 1o 25) a; | Bs]] | 7
4 g‘”f_‘iul  stlect _display wmode. [esp ][ m ] 4
S |Computt et (A). ' (B8 1. | [dtA #F
é ézémt__thtdlmn‘A-' €Il ] |_b #%
’ 0L [, #F
| TL | by #EA
N O Y 2 s
e
Conpute second colma of A”. Lell 1 [Tk
’ I_Wl{ | |, ¥
[ I by 1
|0 s M
BTN e
é,,a/.,,q{é thind _celgon of A el | T
4 |1 | b, A
I b, ¥
B
. | ¥
&@m&_ﬁydé_{_z&m. g A" ]
/ lc Il ] b ¥
Lo b 1¥
I N b, ##2 |
N [ #
R et N
i Il |
o ¢ 7[ A’ {C H : b, % |
oy
R i
R
, 7AH |
HP-67 nsers »%(LM;[ to substituie I A
/. 026, 143, 1%, 11, I A ¢
205, When using RL o ow?wf Ltz I
it s nevestry o push LE  atter He asA ebementt | 11 1L
= e R A i VR I R




97 Program Listing I

25
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
001 ALBLA 21 11 ] , 057 RCL] 36 46
002 0 ag n/tﬂ" as, 058 1 i
a8 570 5 4 ( 059 9 89
Bos ey 1 g f oo 68 X#Y?  16-32
@05 lBLa 21 16 11 jefx mj;fﬁ'/’ Be1 6104 22 @4
aee  STO; 35 45 862 Re -3
BE7 121 16 E6 4% 863 Ré -3i
aas  RCLI 36 45 #64  STOI 35 46
ags k.o 5 965 RTN 24
B16  GT0a 22 16 11 866 ¥LBLI 21 81 Fid the defrminnf
81:  RTN 24 667  P2S  16-5i ,
812 *LELE Z1 1z 868 RCLZ 36 8z pf e 3X3 misrr
gi: qrﬂ? o Et :a/n/a)‘z detrmmnts ggg RCtb éb—gﬁ , f the onY mfvr;
@15  GSBE 23 o6 wnore Fimes 871 RCLE 36 15
815 GSES 23 @5 ' . arz X -35
61> cspe  z3on ew corresprdin a73  RCL? 36 &r
613 6BS 2505 g, and add B 874 RCLD 36 14
819  EsBE 23 @6 , a7s X -35
@28 §SBS 23 @5 /m‘ Wofal Acminf, 876 RCL4 36 o4
821 GSBE 23 &6 877 x -35
822 §SB5 23 @5 a7s 4+ -55
23 GSBe 23 @@ 879  RCLC 36 13
824 GSBS 23 @5 888 RCLI 36 @3
825 CHS -2z 881 X -35
826  PRTX -14 #82  RCL9 36 @9
827 SPC  16-1i 883 x -35
828 RTN 24 884+ -55
829 RTN 2 , 885 RCLC 36 13
a38 ¥LBL&  Z1 @@ 5‘;744‘/ Wy mitry 886 RCLE 36 @5
831 8 e . 887 X -35
83z GSB1 2381 (afo (LS s B8 RCL4 36 84
37 GSE ;7 81 ‘ s x -35
w24 g:gi P gz % colcglete iF5 Sgé X 5
A35  GSE! E3 81 by minayt. 891 RCL7 36 &7
836 RCLI 36 46 892 RCLI 36 a3
837 2 8z 893 X -35
A3 4 84 894 RCLE 36 15
839 ST0I 35 46 895 X -35
848 ENT? -21 g9 - -45
841 ¥LBL4 21 @4 @97 RCLZ 36 6:
asz  Fi -31 898 RCLD 36 14
843 Ré -3 899 x -35
644 RCLi 36 45 168 RCLS 36 85
845 ESE3 2303 /vt colwmns of 181 X -35
B45  GSRI 23 @3 102 - -45
w7 cses ez Y 103 - Pzs  16-51 , »
A48 £SR3 23 &3 104 ROLE 36 66 multiply by fr
ads  x7I 16-4i 185 x -35 He o
258 2 6z 186 xzY ety of
@51 é a6 187 - 45 maprs, scandlall
85z + -53 188 RCLI 36 46
853 x2I 16-4] 1@9 2 az o
054 ST0i 35 45 118 y s 94
055 R4 -3; 11 ST0I 4
056 DSZT 16 25 46 112 ENTH -1
REGISTERS
0 1 2 3 4 5 6 7 g 8 4 9
4 a s 4y U @ a, s ? 90
SO S sS2 S3 S4 S5 S6 S7 S8 S9
Ay 7] a3 Ay o7 o g Uy d,s 4:1 Ago
A B [ D E ¢
a,, d23 4, Ay Ay et A, index
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2 97 Program Listing 11
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
13 WBL2 21 82 pofyfe colams | 169 5 85 _
114 RV ~31 170 - -45 ﬁ ‘
115 Re -3 a/‘ 3x3 171 §T0I 35 46
116 RCLi 36 45 172 1 81
117 @se3 23 a3 173 CHS -2z
118 6863 23 83 174 X#Y? 16-32
119 £sB3 23 @3 175 GT06 22 @6
128 21 16-41 176 Ré -3
121 I 8i 177 R -3i
122 5 = 178 ST0I 35 46
127+ -55 179 RTH 24
124 %2 16-41 180 MBL? 21 67 | whtim of SHSF
125 570 35 45 181 ¥2 16-4i
126 DSZI 16 25 46 182 1 ai one  dafun
127 Ri -3 183 - 45 4
128 ERCLI 36 46 184 K21 16-41
128 2 8z 185  RCLi 36 45
136 8 @6 186 x2Y -41
131 X£EY T 16=-32 187 STG: 25 45
132 gT0z 27 ez 188 Ri -3 |
g R ~d 189 RN 24 |
134 R -3i 198  ¥LBLC 21 13 am/m‘( one
135 5701 35 46 191  GSBB 23 @8 i
13 R¢ -3 192 % 24 | cvlan o A,
137 RTN 24 153 PRTY -14
138 ¥LBL3I 21 @3 pokiton /f Just 194  gspa 2286 |rofgte /’”/”"
138 %21 16-4, . 185 s -24
148 5 5 e daim 196 PRTY -14 % (a/n//lfl next
141 - -45 197 GSBA 27 @@
142 ¥21 i6-41 195 = 24 | colann ﬂ ¢
143 RCLi 36 45 198 PRTX -14
144 X2 -41 288 cSBa 23 86
145 sToi 35 45 a1 : -24
146 FRé -31 282 FRTH -14
147 RTHN 24 203 GCSBE 23 6B
148 KLELD 21 14 permafl matrt 264 -24
149 RCLI 36 46 285  PRTH -14
158 z :  fows (5X5) 206 GSBD 23 14 |rofafr toxs
151 4 4 287 SPC 16-1i
152 Tl 35 46 288 RTN 24
1:;3 ENTT -2i 289 ¥LBLS 21 85 | pultiphes x4 ~
154 *LBLE 21 @6 21e K2y -41 .
155 Ri -31 211 RCLA 3% 11 | defompant by 4
136 Re _ 3 212 X 35 (e demort abmf
137 ECLi 36 45 213 + -85 ‘ )
156 GSET 23 @y 214 STOI 35 4c  |which the Y /s
159 g567 23 er 215 RTN 24 g Moy, )
168 GSET 23 a7 216 R/S 51
161 GSBF 23 @7 |
162 &2 i6-41 :
163 4 @4
164 + -55 -
165 21 16-4]
166 STO} 35 45
167 R -3
168 RCLI . 36 46
LABELS FLAGS SET STATUS
AJM a3 %‘44 det (A) :{&‘“{ 47! %ﬁ@ﬂy; £ 0 FLAGS TRIG DISP
a 2 d e 1 ON OFF
/Igl,ﬁrﬁi o0 R | DEG ® | FIX ®
Cised it ef3x3 Pusl  Luse/  |'wsed T ;O x| o 5| ene O
5 [ P usd 7 s 4 8 3 3 0 R nZ
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Program Deseription 1

Program Title SIMULTANEOUS EQUATIONS IN SIX UNKNOWNS

Contributor's Name Robert E, DeBelt

Address 9667 Tayler Court - o
City o Pickerington  State Ohio =~ ZipCode 43147
\.
—
Program Description, Equations, Variables -
~ Coeffiicient . rl a1 t1 ul vl wl ki, B o
 Matrix: | r2 s2 t2 u? v2 w2 k2| )
{ r3 a3 t3 ul v3 w3 k3
4 s34 t4 ut M wvs k4| - -
r5 a5 t5 w5 v w5 kS|
. r6 a6 16 ué vé wé Kk6- B B
By Crout's method, let (.'ij) be the elements of the given matrix amd (4A,,)
_be the elements of the derived matrix., Then -
diagonal terms
= Aghes = (diago )
‘n@k} - (_i)w,j!wgivol the lover half)
ves the er half
_ The solution vector 4s = = =
I, = A - 2 A (1«1, cecy m)
SN r. ,;_.iN,_-...lm_. ,h.,w.i_-ﬁi.;r._._..ik!k
Operating Limits and Warnings S -
1, Re-order the equations, such that rl is not zere,
2. "Error” implies inconsistency, L
} - . )
s —
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.
- )
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Program Deseription 11

Sketch(es)

e

r
|
\_

Sample Problem(s) . Compute the solution for the following set of equations: A
. Variables and coefficient matrix: ‘ ji

r s t - I v k
17 34 170 = 7148 3816.5 19669 1781.6
34 170 148 3818.5 10669 105325.625 4864.685 || i
| 110 748 '3816.5 19669 105325.625 57328675 22810975 :

: 1
. 148 3816,5 19669 105325.625 573286.75  3172438,532 90845,9625 J

| ss16.5 19669 105325,625 573286.75 3172438,532  17757325.57 412205,4438
(19669 105325.625 573286.75 3172438.532 17757325.57  100361561.9 1856770,791

L
Solution(s) N e
S = «11,52568830

= =28,86312210
=  45,32824695

<« 8 & w0

; : = 1,755025950 o N
_. ¥ = =2,615475715 _
e v=  ,1994145369 S o
= -
Reference(s) . 2

o  Nielsen, Kaj L,, Methods in Numerical Analysis, - 4
. .._. page 185, The Macmillan Company, 1956, . . '

OGS rns prg R
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Program Deseription 11

—_— S S — ro—
Sketch(es) : . ‘ o o
- | N
- | o S | b )
(" )
Sample Problem(s) __Compute the determinant and the inverse of the coefficiemt
matrix in the preceding problem, o
1., In order to compute the doteminont of the coefficient matrix, less the
k vector, do the followings
1.1 Record the values obtained after calculation fer the following:
82 => record ¢l  ¢3 => record c2
ud => record ¢3 75 2 record o4
w8 =) record ¢5 i
1,2 Thodoteuinnt-rlxelxczxcaxdxcs
2, The inverse may be computed by substituting each colmm of the idemtity
matrix of order § for the k vector. l‘hq solutions obtsiped by uﬂly_gg
tho;ynt- Vvith this program represent thovre-ponﬂ'n solumm ventors -of
¥ the imverse -ctrii. - o
Solution(s) determinant = o ~1q
17 x 102 x 484.5 x 2180.25 x 9447.7507 x 89365 555 = 6,812303266 x 10
~ +23704060 =,00407230 -,07038403 ,00076420 ;00381044 -.0005115‘& o
-.00407230 ,30094782 -,06239595 -,06620895 02375172 -,00206822
4 ) =.07938403 -,06239595 ,06240250  ,.00028796 -.00859995 ,00095261
Az .00976420 =,06620895 ,00028796 ,01782172 -,00603319 ,00051864 |
00381044 02375172 -,00859905 -,00603319 ,00264614 -,00025403
L -,00057157 -,00206822 ,00095261 ,00051864 ~,00025403 ,00002540 - )
Reference(s) _ —




¥ User Instruetions
8 EQUATIONS
R (for card 2/2) INPUT OUTPUT
STEP INSTRUCTIONS DATAUNITS KEYS DATAUNITS
1.| Load side 1 and side 2 of card 1/2, -
2, | Place side 1 of card 2/2 inte reader slot lL_J:l l[: |
mt do not engage, :
3. | Eater rl: rl LA ][ | rl
oI
4.| Bater a1, %1, ul, v1, v, ki, [ L]
r2, =2, t2, u2, ,.. thru v§ L] [77J
followed by R/S each entry: IR/ST[ |
I
5, | Immediately upon emtry of v5:R/S, engage E;1 l;j
card 2/2 in the card reader, The card will ] ﬁJ
i o]
stop with valwe As&sfter side 2 of the car H Ej}
_has been entered. —
T | B s
6.| Enter w5, k5, ré, s6, 6, .., thru ke ]
follovwed by R/S each entry: IR/S|[ ]
I
7.| After entry of k6, the calculator will rum [ ] Ej
for approximately 20 seconds amd will stop [j [ ]
with solution r. %j] rfj] r
8.| To display all solutionss [Ig [ r
[R/s][ ] s
[B/s|[ ] t
[B/S Iljl u
L»/s] v
[R/s][ | v
I
Note: If, during step 5, you fail to engage [ ] [jJ
card 2/2 in the card reader, them do the [F % [ ]
felloving steps L
’ .
[ 9. Prepare for Merge: [ & | MERGE
10.| Enter card 2/2, side 1 and side 2, I ]
11.| Start pregram: [m/s]l ] Agy
12,| Go to Step 6, { 1] IL]]
I




SIX EQUATIONS CARD1/2 67"[‘0{.5!’31“] Lisling | Side 1.

31

STEP KEY ENTRY  KEY CODE COMMENTS STEP KEY ENTRY  KEY CODE COMMENTS
001 1£f LRL. B |31 25 12 f LBL A 31 25 11 | START:
x 71 ST0 © 33 00 with rl,
- 51 R/S 84 | Enter: sl.
f LBL C 31 25 13 060 h X3:X 35 24
RCL O 34 00 2 02
- 81 4 04
S10(4) 33 24 h XsI 35 24
£ DSZ 31 a3 £ GSB C | 31 22 13
h RIN 35 22 R/S 84| tl
010 f LBL 0 31 25 00| RCL 10 f G C 31 22131
0 00 R/S 84| ul
G0 D 22 14 f GSBC | 31 22 13
£ LBL 1 {31 25 01] RCL 11 RS - 84| v
1 01 | 070 £ GSB C 31 22 13
GIO D 22 14 R/S 84| wl
£ LBL 2 |31 25 02} RCL 12 £ GSB C | 31 22 13
2 02 R/S 84| 1
_Grop | 22 14| £ GSB C | 31 22 13])
- £ Lgn_a 3L25_8.3, RCL 13 I 33_8{_ r2
GT0 D 22 14 R/S 84| a2
f LBL 4 31 25 04| RCL 14 RCL 1 34 01
4 04 RCL E 34 15
GTO D 22 14 080 f GSB E 31 22 15
f LBL 8 31 25 65| RCL 15 ST0 O 33 00
5 05 R/S 84| t2
GTO D | 22 14| RCL 1 34 01
£ LEL 6 | 31 25 06/ RCL 16 RCL D 34 14
: f 31 22 12
. 030 Ggo D 22 (‘1‘2' R?S 84] u2
“ £ LBL 7 | 31 25 07| RCL 17 RCL 1 34 01
T 017 RCL C 34 13
GT0 D 22 14 f GSBB | 31 22 12
% f 1B 8 31 25 08] RCL 18 090 RLS 84| v2
3 8 08 RCL ) 34 01
i GTO D 22 14 RCL B 34 12
; f LBL 9 | 381 25 09| RCL 19 £ GSB B [ 31 2212
F IO D 131 25 1H R sa o] ™
040 1 [} ] RCL A 34 11
4 0 00 f GSBB| 31 22 12
+ ol R/S 84| k2
{ h XsI 35 24 RCL 1 34 01
RCL(4) 34 24 100 £ GSB 9 | 31 22 09
: h X:Y 35 52 £ GSB'-C 31 22 13
h XsI 35 24 R/S 84| r3
h RV _ 38 83| ST 2 33 02
UL E g s §f]
! 050 - 51 RCL E 34 15
h RN 35 22 f GSB E 31 22 15
LBLfa | 32 25 11| Overlay S1T0 1 33 01
FNE 38y comtrol. o RS si o8] ¥
nés 84 RCL D 34 14|
h Al 35 84 f giB E 31 22 15
REGISTERS
4 4} 1 2 3 4 5 6 7 8 9
8 t u v v r used used used used
S0 31 S2 S3 S4 S5 S6 S7 S8 S9
used used used used ased used used used used used
A used & used © used o used E uased ! used




67 Program Listing 11

30 IX EQUATIONS Side 2,
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
~ RCL 1 34 01 f GSBE | 31 22 15
£ GSB 8 22 170 ROL 2| 34 02
S0 0 33 00 f GSB 8 | 31 22 06
R/S 84| w3 RCL 1 34 01
RCL 2 34 02 £ GSB 2 | 31 22 @2
RCL C 34 13 £ GSB C | 31 22 13
f GSBE |31 2215]| R/S | we
120 RCL 1 34 01 | RCL 3 34 03]
g} 55 1% f GSBE | 31 22 15
R/S 84| v3 RCL 2 34 02
RCL 2 34 02 180 £ GSB 5 | 31 22 05
R B 34 12 RCL 1 34 01
f GSBE | 31 22 15 f GSB1 [ 31 22 01
RCL 1 34 01 £ GSBC | 31 2213
f GSB 6 |31 22 06 _RB/S 84| k4
f GSBC |31 2213 RCL 3 34 03
130 R/S 84 | w3 £ GSB9 | 31 22 09
RCL 2 34 02 RCL 2 34 02
BCL A 34 11 £ GSB 4 | 31 22 04
f GSBE |31 22 15| BRCL 1 [ 34 01)]
BOL 1 34 01 190 £ GSB O [ 31 22 00
£ GSBS |31 29 08 | q§n—c__31_22_13.
f GSB C | 31 22 13 R/S:; 84| r5
R/S 84 | k3 ST0 4 33 04
RCL 2 34 02| R/S 84| =5
f GSB 9 |31 22 09 RCL 4 34 04
140 BCL 1 34 01 RCL E 34 15
f GSB 4 | 31 22 04 £ GSBE | 31 22 15
£ GSB C |31 2213 ST0 3 33 03
R/S 84| r4 __RB/s B4/ t5
ST10 3 33 03 200 BRCL 4 | ~. 24 04/
R/S 84| 84 BCLD | 34 14)
RCL 3 34 03 £ GSBE | 31 22 15
RCL E 34 15 RCL 3 34 03
f GSBE |31 2215 f GSB 8 | 31 22 08
S0 2 33 02 | S1T0 2 33 02| ub
150 R/S 84| t4 R/S 84
RCL 3 34 03 RCL 4 34 04
RCL D 34 14 RCL C 34 13
f GSBE |31 2215 £ GSBE | 31 22 15|
BCL 2 34 02 | 210 RCL 3| 34 03]
f GSB S8 |31 22 08 £ GSB T | 31 22 07
ST0 1 33 o1 RCL 2 _34 Q2
R/S 84 | ud £ GSB3 | 31 22 03
RCL & 24 03 | ST0 1 33 01
RCL C 34 13 BR/S 84| v5
160 f GSBE [31 22 15 RCL 4 34 04
RCL 2 34 02 RCL B 34 12
£ GSB 7 |31 22 07 £ GSBE | 31 22 15
RCL 1 34 01 | - RCL 3 34 03
£ 31 22 ¢ f GSB g 31 2
S10 0 33 00 RCL 34 0
~, R/S 84 | v4 f GSB 2 | 31 22 02
RCL 3 34 03 RCL 1 34 01
RCL B 34 12 GTOfs | 22 31 11
LABELS FLAGS SET STATUS
A START P used used [° used [Fused 0 FLAGS TRIG DISP
°  used © ° 1 0 OS OpFlF DEG FIX K
0 2 3 2 10 GRAD O sCI O
- ‘%:;cdi used used uaed . used i = g GRAD O | G 0
used used used used 3 0¥ n

W



6; Program Listing |

SIX EQUATIONS Side 1. 33
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
001 RCL 9 34 09 ROL X 34 02
f GSBE |31 2215 RCL 9 | 34 09
S10 0 33 00 | £ GSBE | 31 22 15
R/S 84| ws 060 SY0 1 33 o1
RCL 4 34 04 R/S 84| we
RCL A 34 11 RCL 8 34 05
£ GSBE |31 22 15 RCL A 34 11
BCL 3 34 03 £ GSBE | 31 22 15
£ GSR B 31 22 05 | RCL 4 | 34 04
010 RCL 2 34 02 f GSB 5 |
£ GSB1 [31 22 01 RCL 3 34 03
RCL 1 34 01 f GSB1 | 31 22 01|
RCL 8 34 08 RCL 2 34 02
f GSBB |31 2212 070 RCL 8 34 08
R/S 84 | k5 f GSBE | 31 22 18
_RCL 4 34 04 RCL 1 34 01
f GSB9 [31 22 09 RCL 6 34 06
BRCL 3 34 03 | f GSBE | 31 22 15
f GSB 4 |31 22 04 RCL 0 34 00
020 BCL 2 34 02| h X:Y | 35 852
£ GSB O 31 22 A0 33 00
RCL 1 34 01 ns?"“s 84| ke
RCL 7 34 07 h X:Y 38 52
£ GSBB |31 2212 080 h R) 35 53
ST0 0 33 00 h X3Y 35 52
R/S 84| re RCL &5 34 05
STO & 33 05 h X1Y 35 52
R/S 84 | a6 ST0 5 33 05
RCLS | 34 05 h R 35 53 |
030 RCL E 34 f GSB9 | 31 22 09
f GSBE |31 22 15| RCL 4 | 34 04
ST0 4 33 04 | £ GSB 4 | 31 22 04
ME_B 34 83- e 090 MTH-
RCL D 34 14 RCL 2 | 34 02
T GSBE |31 22 I3 BOL T | 34 07|
RCL 4 34 04 Y GSBE | 31 22 I5]
T GSB 8 |31 22 08B RL YT | 34 01
ST 3 33 03 RCL 5 | 34 05|
040 R/S 84 | ué f GSBB | 31 22 12| seln: w
RGL 5 34 05 RCL 8 34 05
RCL C 34 13 RCL 4 34 04
f GSBE |31 2215 RCL 6 34 06
RCL 4 34 04 100 f GSBE | 31 22 15
£ GSB 7 |31 22 07 ST0 3 33 03| v
RCL 3 34 03 RCL 7 34 07
£ GSB3 [3]1 22 03| RCL 4 | 34 04
ST0 2 | 33 02 BCL B8 | 34 08
%‘_ B4} v6 £ GSRE | 31 22 18|
050 5 34 05 RCL 3 34 03
RCL B 34 12 RCL 9 34 09
f GSBE |31 2215 f GSBE | 3] 22 15
RCOL 4 gs_oa_ ST 2 | 3302 W
f GSB 6 | 31 22 08 110 0 00
RCL 3 34 03 £ 32 22 15
f GSB 2 |31 22 02 f 3] 22 01

REGISTERS

pry

2

5

ol IR Ii®
B
(g

b |

SO

A

S2

S3

S4

S5

w
(o]

S8

S9

D




6/ Program Listing 11

34 X EQUATIONS Side 2,
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
RCL 3 34 03
f GSB 2 31 22 02 170
RCL 2 34 02
£ GSB 3 31 22 03
S1T0 1 33 01 | ¢
4 04 |
: 32 22 15 |
2 [fGSES {31 22 05
£ GSB 6 31 32 06
RCL 2 34 02
£ GSB 7 31 22 07 180
RCL 1 34 01
f GSB 8 31 22 68
ST0 O 33 00 | =
9 _09 |
GSBfe 32 22 15
130 3! ll
GSB E 31 22 15
RCL3 [ 34 03|
BCLB | 3412
f GSBRE [3]1 22 18 190
RCL 2 34 02
RCL C 34 13
f GSB E 31 22 15
RCL 1 34 01
RCL D 34 14
140 £ GSB E 31 22 15
RCL O 34 00
RCL K 34 18
£ GSBE |31 22 15
ST0 5 33 05 | r 200
f LRL A (31 25 11 | RCL solutions,
RCL © 34 00 | s
R/S 84
150 RCL 1 3401 |t
_R/S 84
ROL 2 | 3402 |u
R/S 84 |
a‘ oa v 210
B;S? 84
RCL 4 34 04 | w
R/S 84
GTO A 22 11
LBL fe |32 25 15
160 l 01
0
+ (3]
h STI 35 33
RCL(41) 34 24 220
gt e
LABELS FLAGS SET STATUS
A B C D 0
FLAGS TRIG DISP
a b
: ’ 1 o D¥ | oee g | Fix X
0 ! 2 3 2 10 KR GRAD O scng
2 0 RAD O | EN
5 5 7 5 3 2 9 % £

W

W ¢
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Program Deseription |

4 . )
Program Title R O¢+S o‘F Pa /)I hopy 0[5

Contributor’'s Name R l.CA ar‘a’ K . B rvs l‘l
Address 1965 East 32375 So u‘/’A

city Salt Lake C/{y state U Tah ZipCode G4/06
_

’ rProgram Description, Equations, Variables /sef 7l/'¢ Pa/)’ﬂam;a/ éc /¢14'”¢¢/ é)’ )
F@ = aoraz+qz2* + .00 + g 2" where Z= X+jY .

I, Let z=32, be estimate of reof of £,

2. Q/cu[a’/‘e f(z),

3

. Galcolale  F'(2)= q +20:2+3a32°+... + n.a, 2!
4. (}/c:u/a/e 4Z2 = -fé_(j_))
5. Cﬁ/Cu/d%C new CS7L/.W)¢7ZC 07[ Zz ZK+I = ZK +AZ
6. I7C /f(zg+,)/>/7((zx)/ P 'f/cn SC?L Azé‘AZ/Z.

@ and repeat sfep s, w)f/'/ /f(ZH,)/ = /f(ZK)I /S
: S‘qztisfica/, ‘
7. :cheaf zZ2-6 un?L// /7((2)/ <€
é)/ vser,
8. IF IIma (Z)’ < € ﬂch SC?L T a CZ)"O , ana/
¢ A . d
re t’a'?L fna /.'/'erqf:on, ;
émavc ?”/te linear ﬁc{or (Z"ch{'> or [Udé/ra%l‘c
; - - * syntbels Vi Sqe
Operating Limits and Warnings /. TAC vser /nu.f?‘ S?L“"¢ ﬁ) ﬂa) 4,} (iey da}
€, and Zo in the afpfm/:r/‘pzle rzj/‘sfcrs betore ,omi rem
e)(ecmtfo’) . :
2. n = /4 .
] 3, s vsed fr a "Nop /‘ns{"’uc,{’(‘on}’ Aence use DEG mode,
I" b, £ @) and @) is evalvated vsing reclangular complex mu/f///icq*/‘on ,
L which is faster and more alurdte éan R>pP and P-R {undetmsJ

wlere E /s JU/D}P/lCJ

/

3(

/4

e A it AR R AN il

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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Program Deseription 11

q(etch(es) @ q@ )
@ RcsuH = | Remove linear
cale ‘F(Z) Calc -Fl(z) ﬁ{'?m’l’;o? X+5 Y : or faJrch
veso [t x+) Y, ',:“us}i Xz V] found, Dc'sP/aY steck and foactor From
jn stack 'n SYaC Wi)lfz"‘* Rp Re 7"(2} .‘New
@ - J,' —J @ F;’if‘ Rl
shack |
N =i y,
(. A

Sample Problem(s) 2 x a
i, ket f@)=Is+IIZ+52 +2° = (z2+3)(2"+ 22 +5)
f'(2) =1l +ioz2 +32*
Roa‘ILS are Z, = -3 R 2, = "/ijl .

F(-2) =5 | f'C-2)= 3

Enter o/a‘/‘a : Ra< 3 ) Ro < /5—/ Rle//) RZ*‘S’/
Rz <« |/ ) ng < 1*10—8 .

Solution(s) lha-i' Execa‘fc Mﬂwjﬁt‘e _R_C_S_Zh
Rg < -2, Re€ o (z) Resdls
5 $2
= 3 f'¢a)

- ¢
[ 5,741,123, 122 9.04x) |

¥ o000 3@ -3  Z.i
Re < =, Reem @) [c] cnus,52250s . 960,

0538,(43 x/o_4} 3ns0”? -,9999999398
\ +) 2.000000000
s ” ,
Reference (s) A ny S‘/‘ and ar-c/ 7L€X7Léook on NuUmers ca / T

ana/ysis , €4, Conte and de Boor ) " E/c’mcn‘fdr}/
MNumerical Aga/ sis ¢ An A/gar,'f/tm/c A/:/Droac/; ”}
MeGraw -Hill, 1972

¢

W

W
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5aﬂm,¢7/e P mé/em No, 2
Find the Transter Fuonction &66) and /oa,és' of &6)

(ie. roots of C/Chomfn £ A y /) ' 4 '7(00/6-
alor Po )’nom/a fl ven e /magns
Sluarea/ funcﬁlon J /ﬂ

I
M3 (w) = [6 ()]

2
= I + ,Swf€ + w??

S‘o /(l fl‘On ,'

From Ci‘rcu/'{ ﬂegry) MR (w)z 6</'w)' 6(—J'w): ’ (-wz)/
where 7(52) = G(s) 6(-5), /'/ence) Subs‘f:"fuﬁnj $2 = - w?

az‘v:g,‘
G(s). 6(—$)= 3 (sz) = ! —

[ -.,5s¢6+ 5% .
The above Fonction has /2 P‘/"’z s mma?‘rif‘. aéau/ /‘Ae
or?in) € in the n,é# 44// />/¢ﬂe 4 HP) dno/ & sn The
t helf

le plane (LHP) | belonging Fo G (5) and 6(s)
res/oec#}vcfy. Hence oe can J%a/ Y ar7p/cx /%/es at

a2 tme

Znpt Exccote  Tnfermediate Beolk — RBeulle  Vocieblef)
£l

Roe Ixi0 8 c

Rz« 1 a
(€]

Ro< |, Ree =5 a,, ag

RA < 12 n

Ra -1 ) Rec < | z.
PPN A I£®)

Sy Io-/o

L€7¢7033819  Z,.4
+).73024.96862  (RHr)

[, Ocoovo000
X 47.4(2.91870°

GEH
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Ffogram Descr/'/oflbn yin ((onf.)

In guf Exec Ite Inte reved z'a/! Results Results Variable (52
@ 10 h
|
—, £7(70399819 /{enll-é’,;,;‘g),
=] "
@ -4 n
2,92, 1,38, Lol

~ 9 7 S

* ilbs“ Io leg K/a ) I./7X£0) ]{(Z),
876, 2,72, . 864, 3. 22,
Loo, ., 674,414, .182,

L0189, L.éixi % [,21x0078
4,12 % 0~
2992559410 2Z,..t
+] 954728785 (RHP)
[ﬂ ),oooooooooo
X 72,58708/30
(o] 6 h
.
?rOG
e (LHP)
(D] 4 n
3,45, 133,.612, .18/
E 116‘) ’l18,1577/ '215:‘
202,  16F, .78/, /3,7 1G]
' 2.20, 405, 152, 0545
581007, Su2x 1075,
o2x s0 72
gorx o —~.9759659202 Z.4
+] R17923/325 (LHP)
CHs

22799999976
(21 R=>p] X /2,58708/35°

% Underlined valves of IfCe)| represent (ferations /n which The
Modf‘/;'ec/ ‘)(;rm af New'fo»’: mef oJ I'S usec/. (-fec /0176 1/

Pro’ rom Dcs'cn'/: tLI"I', J?‘C/’ ¥ )

@ 4

v

W |
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P‘r‘ogram DCSCrzP{zbn _ZZ— ((orpl{,)

T/ic /‘DO/CS o/ 6{9) Qre ﬂvf J

- 676714 ,73425,-,29924% [, 954/7,~ , 975974 ) , 20792
or 1,000 X (180t 47,41)° 1,000 4(/80.:‘:72,5’9)’) J.o00 X (180+ /2.59)°
7o Fnd the coellicients of 6’({)/ remove the RHP poles

‘ fFrom f (g?) e
| _Tnpit_ Exeate Resolts Varigble)
| i
Rz « | az
m
]
Ro(‘"R‘é——'S' %, a¢
RA « 12 "
R« -
e 1oerd 2282 Zrud (RUP)
[O] 1o n
Rg € ,29225594(0
Re « , 9541728785 Zroof (RHP)
o h
Re< .9759(s9202
Re & ,2(792319 25 Zm{ (RHP)
(D] ¢ n
(ol , 999999820 Qo
M 3,903863530 q,
] 7.620075745 az
(Rec I(3] 9,388866/52 as
4] 7. 620075835 as
3. 9038(36 8¢ as

@ /. 600000000 d¢
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B-oiram DeSCn'/DZ‘/'On I ((onZ‘, )

”Cnce/ 6(5) =

/

/) + 3.90386s +7.{20085> + 9.388753 + 7620085t + 3, 90386sF + s€

Reference :

F"aaté'., £, Kuol " Nc‘l(woré Ana/)’Sr‘S ﬂn/ ‘)'/I#CS‘/.S /’/ Jo‘n ‘L’I./f)’ dh/ S'oﬂf
r94c¢, P 370 ”

@

v

W ¢




User Instruetions ¢

INPUT KEYS OUTPUT

STEP INSTRUCTIONS DATA/UNITS DATA/UNITS

Logd _sSide 1 and Side 2,
Store n.t RA < n
Store _coefficieqts 2o, iy csey Ao
/L 'Aeol 211 tesy Ran
Store € ¢ pPsg «— €
f‘)QL/_'uﬁa/ Fa [
Bg < Peel (Zo) , Re = IM? (2o)

1l

W NN

LU

———— e e e e e e e e —— e — e — i —— o — e — —
' : ] : i [ oo ' e :
- S [
. [ , L ol . I
. ! i ; [ ; .

‘E“"‘@fs

KBRS
—_——
; | ' ! i 1 ; :

o
i
RV B S

1=

X+)Y

o
>

*To cva/ua fd Po/Vhom:a/ ‘F[Z\
( Resclt in_sheck)

-
—_—

‘<\l

7 Ta_C\LLAJ_MLzmlNe £ /[2)
(Becott in s'ﬁtcé\

8| To Lond racl 2, of £(z)
/ -Z,.Qef 15 dﬁ%hk)ﬁd m s‘?éué \
/

an/ 4/«’ J‘Igrp/ LA EK Ec

| ®

- . . |

N

[ f(z_)l
{0" QQQA

feration

4
Zror{ =
x+jY

9| To remove  The linewr (. eal rod)
or __gu y pfe X raof
Froom £(z) 4
[ n& p—y for rq/

N S p-2 ](ol‘ ('OMa/C)(

K New, (oC‘ﬁC‘c.“C’rﬂl{ th Alill {./ £n y

n

i . '
' ' ' I L |
_J__J..__.__..._‘.__J__..__,__.____

I

R
[ENUURD Ry S

. P o ' i o
et — — —— e e s b —— — — e

|
i

0| Go back ncx'/
/"ao'/(s) Brevioud : Zmaf Con be
vsed for pew Fe f desirad

(in mé,‘cé Cose 70 % :7151’ <),

&JA:g N=/( or 2 z/‘oo{ naay

A:_ﬁuw/_mu_n//v o closec]

% OID‘/‘lb/m/

. |
e e e e —— e e
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STEP

KEY ENTRY

67 Program Listing I

KEY CODE

COMMENTS

STEP KEY ENTRY

KEY CODE

COMMENTS

o
o
=

{ LBl E

; E 3] ;’;,’f E[ Sobrodtine., z f@ﬁ;; 3 S| f [f&@)] =-,
¥ sSTO j i . ¢ 22. 09
3 RclL C 34 13 poit _(“J V) LY 92 RCL 9 34 09| ¢ 7;7(3)f <&
¢ X 1] (Rg+jRe), 060 X=Y| 32 8] 2 y
s | hxs 35 52| R it ;s L 8| 22 cg| &> 8
¢ <0 _E 33 IS 2 h RV 35 53
7 Rel Bl 34 i2]  (x+jY) 3 | R 7| 34 07| 14 4t jter
8 _)'<' Z.L ¢ |lhPT2 |35 7/ o2 goto 7 4
2 I'e Gare 7 22 o7
070 RCL D 24| Uses RoRe T T e ey 228 5f [H@al<
[ RCL. E 34 12 6rﬁ1‘cmr 7 | Voo 7 22 07| [Fe)l, GoTo 7
z 71 s B8 2 oz| " .
3 R(LCl %4 3 e o | s £< 32 Blos] Cackvp a2
¢ RCLE 34 is 070 SO + 61323 8l of] sz« AR/2
< X 71 / RCL B 34 |
l - Y| 2 RCL § 34 oS
7 b RTN 35 22| RETURM 3 - s
g | fLBL Al3) 25 ) Subrovtine. ¢ STe B 33 Z
9 RCL A 34 | Cale f(z) where | 5 Ze—Z -4
020 h STT] 3533 . _ R, Re ‘ Rel & o]
: = Zo e Jt, E ; ra 23 5
3 £ o oo Calls 2 | £ PEs 2] 42| Recale () with
@ ¢ | g LB |32 25 4 ® |Gl fclaz 3j j3]| Smeller_az
< [Tret (D] 34 2 (7|1 £ BL 7] 3i 2507|(7) Normal
/4 + & 2 h R 3¢ 53 1teration !
Vd f GSB E| 3/ 22 | 2 SO 7 232 07| Save
g | fFpsz| 3 2 4 1 h x2y| 3652 o pge £C2)
2 lewfal223 1 5 ST 8 33 o8| 7 pelar
030 ReL (N 34 24 [ ¢_ | FpPss| 3j42 ,
/ + él 7 | £ GBB[3I 22 /2] Cale YALE))
2 h RTN 345 22| RETURN 8 g R»Pl 32 6
Bl 3 [ £ (B B2l 25 (2|[B] Sobrostine, 9 | £7pss| 2 42] calc az=--21%,
¢ ReL A 34 Cal. ‘FI() 080 h Vx 35 62 SE
‘; h STT 35 33 “‘/ 2), 1 RCL. 7 347017
e o Calls subr E, 2 X
7 ENTE; 41 ! 3 CHS £2 | x= -lszl
£ o 0o ¢ h x%Y 35 52
(b2 g (B bl32 2512 s CHs 4
040 h pcx 35 34 ¢ ReL 8| 34 08 -
/ Ree () 34 24 7 + FTERER::
2z X =i g h xsY 25 52
3 + 6l 9 | f ReP 3 72 - -
£ DSZ 3j 33 100 sTo & 23 051 gve
s |£GSB E|3] 22 IS / RCLB 34 | Rss Rsg € AZ
é £ sz 3/ 34 2 + 4] )
7 £ Dsz 3/ 33 3 SO R 32 |
? | Grof bl 22 3/ 12 I | LxsY]| =c 52|Calc zezipz
9 h RTN 35 22| RETURN s sTO b 33 o6
CJoso £ (BL €134 25 13[C) | Scbrovt ne, ‘ ReL.c, 34 |
(| hsE 2|35 s/ 0 )Lsf_dTe;_;/q. ; - + S 6'1’3_
Cl 2 122 29 3 c o ¢ 3 — e - ——
¢ 3 £ GSB Al 2/ 22 ]I «) c @ 9 + P2S 2/ Repeat iter
¢ 33-»}’ 32 72, lf(z)l 110 GTo F£c| 22 3) - -
5 | h9pause | 35 72| Display (8| £ LBL 8] 31 25 08[(0) Conveppence OK
¢ £ P35S 3) 2 | hFE22] 357/ 02D r
REGISTERS =
0 1 2 3 4 5 6 7 8
aa 41 42— S ¢3 SA'.‘ - £ SSI — S6 S7 S8 S9
S0 S S2 3
Beol (32) |Tvey (a2)| 1¥®)| | X fG) | €
E . I Loo
*on ° Real Cz) ¢ Imag (z) Mrsc Misc, o/

0 4

W

v ¢
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67 Program Listing I1 o
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
3 GTo 7 22 e7] . - 9 CHS 42
e o e
F3 = roet ! ] i
{ 60 9| 22 o9 _ z 2 02| ITf empl
7 b Als | 35 4] Tf Tm@ e or X 7i P
£ Rei. 9| 34 og |Tm(D]> €, 2 sTo D| 33 4
_9 36‘)7(;;/ 232207-; Gile 9 | else 5 RCL Bz 34 12| Ko< 2Ky
| o oo “j Im(z)eo 7 2! L)LC gi 51.3 an
it R e e 1 R ),
¢ g Fclaz 343  _ _ - 180 CHS 4
(s ¢ £ (8L 21 3/ 25 09 ©)) {_I"{'crch'm done, | 7 S N 7
Set [ o [ real z F? | | 35 7i of
7 hsrr] 35 33| °° ¢ e, | 3 G fe| 22 3i 5 -
g oo ek R
130 F DSz 3] 33 Enter zrwf' h 3 O 00 Ry « Rp anJ
j RCL B 34 2 A 7 ST £ 33i5| Reg <o
2 £ PSS 3] 42 stack LB 2. ey = -
3 L RIM| 35 22] RETURN ( ; gkcl?_ﬁ ﬂéi /151 (@
¢ | £ (BLD |3 25 |4|[D] subrovhne. [ h STT 3533 _ - - -
‘; Agcclz% 3;3% Fizo for real, (@ L _|£ LBL 6l3] 25 04 (() Fe-
7 f x#o| 3¢l ! f;yimf/x 5 écfs(,z) 2 3:- $ERA ey el
2 h sF 1|3 5l eof] _ _ — ¢ RCL & 24 (S
E Ra Al 34 U] o 4 I+ X 1
1{ h s 35 33 ‘ £ psz 3, 33| Ry« R, +
. : Iso = %04 Rny < © 7 RCL () 34 24
T s (O i 28] o .o SRR Rorkin 4
¢ frsz| 3 3f] Rer<e 200 += 4] Re - R
< sTo (] 3328  _ _ / £ Dsz 3] 33 £ 7Tz
7 Fste| 33| '<° YT BT PY
‘ , ' o+ (i) 33 Lf 2 _
(4 g LB 32 ;l:siz (d) For izt 1o n| ¢ h RCT 35 34| 15t
150 h F?2 ( |35 7( o4 i gvyz _.12._06_3' p
i £ Is; 3i 34 7 RcL Al 34 (] 7 in stack
e e
g l [] '
¢ h DEG 35 41 / A I
s weril3cy0a] ',
‘ + gsz 3i33
7 h DEG 3541 p :
; sTo (i) 33 24 Ri<= Risg for
ISZ 3i 34 .
7 ReL AT 34 | ,‘:/’ .
/ r 35 34| T '
2 xeyl 327 ' %/
: é‘o £4A4122 3j 4+ _ . _ _
A ET T35 gll n< n-i if red, =
¢ 2 02 -2
7 RcL A 34 i nen-z '{MP/X'
| 8 - 5/
- . ' = LAB[!)ELZ . - FLAGS SET STATUS
a(alc £G) b[a[c § (z) -_E;nJ_Zm,,id A | Conply aault ° FLAGS TRIG DISP
. :
dan‘ of A 13«% A B 194,;}_ AL C png A4 D eggci ¢ ‘emplhrect | o BT | oea X | FX O
2 3 4 2151’. -.H_cr 1 & M GRAD O scl g
5 6 2 =5 = RAD O ENG [
Pgr{‘ o‘FD 74ar} o?cC 8':)£[£ o‘( C ° Tpar'l‘ osz 3 0 U n
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Program Desecription |

| ” -

rl-"rogram Title MIIS(‘.C,NQVICOLLS SPCCIQ’ HLndlbr)S A . A
Contributor’'s Name MQH"]CUJ /4 . (—Blshop , - : S
Address 3X7 F%Y‘ be& A ve . e
City San Rafael state CA ~ ZipCode 44901/ ]
\—

Program Description, Equations, Variables . g B

DGrt) = xW f xz1 €Y -'F_(;'ﬂz f 1zx>0.
[6) 2 4k, k=) + ... + by (x-1)° if I=xza , Where
b, =~0.57719/652  b,=-0.897056937 bg:-0.75670407%
b, 0.985205891  by= 0.9/8206857 b, = 0.4%2199394 o
b, =-0.19325278(% 20,035869343 -

3) Fla, b, e x) = = @nbd, _i,_‘;\ where (d),= 1, (dyp=dCd+1). - (d+n-1).

n=0 C nh

3) P: x) = Fr;’fz,;;:(:,.,) F(n+= B+l,-n;y [+ ',—;15 ) o

(0,0) ' .

DP.)=P, &

9 Tal) = Fln,-nj oy 2

O Cho m F@ren,-nyadsly =)

C x T 00 = Thg GO
"O,Un(x) =" “"';-X?“ 1

_where ['6) & dhe Gamma function, Flabyeix) dhe

r )

Operating Limits and Warnings | (x) ! X >© or Error. message. resulte . I x:=0,

press (HP2s]. . _
_ Fla,byeyx) : Tf afler 4oo terms “Yhere (s no

_convergence, Error message results. Te change
this number , switch to W/PReM )_,pme_ss,_,@]
Yhen Eﬂ ~three tUmes, and enfer new number,

\ To disable, chocse © as “he new num besr.

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.

4 )

0 4

U J

W ¢
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| Program Description 1|

A rogramtite  Miscellaneous, Special Functions A

Contributor’s Name MQ M&O 14 . _B 1 SHOP

Address SRx7 IL_D r bes )4 ve. , .
City S&U/) Raﬁza/ _ . State CA . Zip Code 9‘/90/ )
\.

T T e AT T T Ec

)

)

rProgram Description, Equations, Variables ,Gauss'tan H‘{ Per eome«#"Q,
Sunchon, PEPx) +the TJacobi o/qnongia/,
P, ) +he Legendre —Po/c/nom ‘al ) C &) +he

Gegenbauer olynomial | and T 1o
: u?@ Nhe AChechha/ .—P)o/:,/nomia/s( oj(j%e_, o
i first and ,feconi(l kind, resp ;czf/vz,/ T
| Subscriptes and erscriplte. Mmdst be

i - nonnegatives, but */j)wo g nea/o not  be

| infegérs . T “Hhey aire large., +he

- program (s slo :? L
| ' “The data card containe +he constanie
w _— ‘@k R.é(),'__‘?':bﬂ%_arﬁ,__ L/oao'{ecp I}nlo rej-'/skrs

‘ .8, - S_g,_,. R@?/S{U 6’7_,&[)%%[175“/*_ o -

SR

«,n)
Operating Limits and Warnings . L0 (%) : =] <"? B can be an(f ﬁea[ U

| C2E:2A>0
s U6 TP x*=1, Erver message. _resu lfe. (dse
Ua Y= net, Uy 1Y =Y (he1)

L e [ - : )

4 Y

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.

\ J/
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Program Deseription 11
o _J
( )

Sample Problem(s) ~C\416u/4_¢£ U
D [los)= 177 i
D[0s) = (4! - 8.7782912% /0]

3) F(0.3,0.5,1,0.6) = 1.3
HPO(0.56) = -0.5%

2) C2(0.98) = 273.60

8) U, (093) = 2.59
ypical Errors and vecoveries will [ O

a) P(O) = Er‘roV . ?rtss ) 'éo r&s&(:
b)) ['€3) = Errvor. Jusl enter newd number. This applies to all x<

) I'@0) = Ervor . Fess 1| Ela] [£] to reset.
> e

Thie applics X >70.95,

OTz (093)= 0.3/ . s

O

Solution(s) }%Sﬁ@k&l

f) 0.5 —> (777 .
) 15 Al — 2. 71782912 x 1D
pDos[Joslt]l I Jo6[Bl — L3
A 3 4 [Hose ] ¢ [€] —-0.5%

s o4 (1] 4 2] o —-o. |

E"‘stsdzﬁ)' ot Edh‘vbn)@ 1965, Academic Press, (Listed are

“program); a) [§.100] (Rolynomial adaptect from Hp-6S regram) §
. »[8.9¢2-16] , 4)[8.9%a-a]; 5)[5.942-1]; ¢)[8.932-1a]; ) f;qw-q]

0 09321 5 (E_| — - 0.3l

7 = [1] 093 [1] ¢ [£{A] . —373.¢0

9 o3lt] 4 F1B] — 2.59

rRelerence(s)G"‘CLC’lSl‘fffC,YP’I *ptjtl‘)‘ik , dable O‘(‘ res )

numbers of egua.frbn:s) D [%.331] (‘Poltfnomia./ adapted from HP-4

—r

J/

Q ¢

W J




User Instruetions “7
STEP INSTRUCTIONS o A'T'f/’l‘j’;”s KEYS o ST‘ZS:ITS
1. | Enter beth sides of dala card, [ 0]
a. | Enver oth sides of program card. ]
2| Compute |
a) ﬂ)& Gammm Lunetion ) pod LA ]I ”] r'oo
b The Gou ergeometric a. L+ 1]
function Fla,bjcy x) b I S
- ¢ BN .
) X LBl | [Flabye;x)
&) The Jacobian po/unomm./ 'Pl ey, < [:711:] [; 7]
/3 K N
X .
n (e 1l ] HP (x)
d)ﬂe. Leqehc{ra oolunom}a/ pn/x) X @] [:,7]
N [:D 0 1 B o)
&) The Chebychev olynomial of the] «x 5 0 -
Lired  kind T, (Y n (1] 1 | Tal®
£) The Geaer\bauey- m/unom;cd Cradl 2 B
X [+ 0 ] .
n | [2llal [
—7\6 Chebuchcv Do/unomm/ o b X L+ 10 ]
~ scond  kind [Jn(x) N (£l 6] | Ul
4 |For _a new case, go to 3 I
v N
[0 ]
[ 1L ]
[ I
-
[ 1L
L0 ]
[T ]
[ ]
[ 10 ]
[0 )
I
[
IR
L]
I |
i ]




97 Program Listing 1

48
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
™ pat wBLe 21 11 [Compute 0O 857 6SEZ 23 82
aez  x<@7 16-45 |Lf x<o, gqive 858  P3S 16-51
883 LW iz |Brver messages 859 &TOA 22 11
pas P8 ie-51 | TInitalize 068 #LBLE 21 12 Compute F(a,by¢5%)
a@s  ENT? -1 861 STO3 35 83 Tnitalize
@66 1 a1 862 Ri -31
887 X3v7 16-34 863  ST04 35 84
808 ET04 7 64 864  Ri -31
gas - -45 865 STo5 35 85
ale i 61 866  Ré -31
@11 #LBLE 21 B ffc’:‘"l; “:" 867 ST0§ 35 86
a1z K2y -41 re | a-fr?;\ 868 4 84
@13 Nye 16-34 869 a T
014  GT0i 27 @i 878 g 86
815  ENT# -2 871  STOI 35 46
B16  ENTt -2 872 8 88
817  ENT? -21 . 873 STOA 351
18 Riie 3688 | Pelynomial | 874 1 81 be
019 x 35 |approximatien 75 STOE 3512 Sum compulalion
626 RCLT 36 67 876 xLBL3 21 83
621 CSBE 23 86 877 RCL3 36 83
822 RCLE 36 66 878 RCLA 36 11
823 GSBE 23 @@ 879 RCL6 36 86
@24 RCLS 36 85 686 GCSBE 23 86
825 GCSBE 23 86 881 RCLA 36 11
626 RCL4 36 84 882 RCL5S 36 85
827 ESB8 23 86 883 GSB8 23 @@
828 RCLI 36 &3 884 RCL4 36 84
629. GSBE 23 @6 885 RCLA 36 11
@38 RCLZ 36 82 886+ -55
83! 6588 23 @@ 887 = -24
932 RCLI 36 81 888  RCLA 36 11
@33 CSBB 3 66 @89 GSB2 23 @z
834 CSEZ 23 8: #98 STOA 35 11
835 FRCLS® 36 @89 891 : -24
836 x -35 Co 892 RCLE 36 12
637 1 a1 |Trdialiee 853 x -35
838 ST09 35 a9 |register 894 STOE 35 12
838 LY -51 895  + -55
g48 < -55 896  x=v? 16-33
@41 25 i6-51 ' 897 RTN 24
842 RN 5 | Drsplay answer 898 DSZI 16 25 46
@47 ¥LPL! ;a1 | IF x>a, use @99 ET03 27 63
a44 STx9 35-35 @¢ recursior. Ve(o.'hm'\. 188 a 88 Ip movre& d"\dn
845 K=y -41 a1 ¢ 24 oo terms give
p46 - -45 182 sLBLC 21 13  Erver g‘f;;,zﬁ( 3
847 ; a1 183 STOB 35 1z Compure x
@48 GT08 22 B8 104 Ré -31 Intialize
849 xLBLE 21 @@ 185  CHS 22
858+ -55 186 GSBS 23 @s
651 % -35 187 ST0C 35 13
852 RIN 24 188 Ré -31
o3 xigld 2184 |2 ",;" “?é’ 189 STOD 35 14
854 K2V 41 helatien 11a Ré -31
as5  ENT? 21 |ebtan 111 6SB? 23 82
@56 ST 35-24 @9 TFeis. . 112 STOE 3515
0 1 2 4 5 6 7 8 9
weep| UseD | UuseD | used | user | users | USED | useD
S0 S S2 S3 S4 S5 S6 S7 S8 S9
b, bz_ b_; b‘( ' b; b‘ b-, AS usep
A B C D E I
usSeD U=eD usebD Uus ED UsSEeD COUNTER

O



97 Program Listing 11

49
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
113 RCLB 36 12 165 5703 35 @3
114 + -55 178 RCLI 36 a1
115 6SBa 23 11 171 + -85
116 STG7 35 @7 172 6SBA 23 11
117 RCLE 36 15 173 sT07 35 67
18 6sBa 2311 | Ppply 174 RCL3 36 &3
119 ST:7 35-24 87 | Formula 175 €sBA 23 1l
126 RCLE 36 1f 176 §T=7 35-24 @
121 1 a1 177 RCLI 36 81
122+ -55 178 6S5E2 23 @z
123 €8BA 23 11 179 ESBA 23 11
124 5T=7 35-24 @7 186 ST:7 35-24 @7
125 RCLE 36 12 181 RCL3 36 a3
126  RCLD 36 14 182 RCLI 36 81
122+ -55 183+ -55
128 RCLE 36 15 184  RCLI 35 81
128+ -55 185 CHS -22
138 RCLB 36 12 186 RCLI 36 63
131 CHS -2z 187 6889 23 @9
132 RCLE 36 15 188 RCL2 36 @2
133 RCLC 36 13 189 6SBE 23 1z
134 6SBE 23 1z 138 RCL? 36 @7
135 RCL7 36 @7 191 x -35
136 x -35 192 RTH 24
137 RTN 24 193 *LBLe 21 16 12 |Computes U, &)
138 ®BLD 21 14 |Compute Pn6) 194 ESRz 23 @2
139 Ri -3i 195 ESBE 23 15
148 Ri -31 196 RCLI 36 81
141 O -51 197 x -35
142 Ri -31 198 §ToE 35 @8
143 LK -5i 199 RCL1 35 61
144 Ri -31 280 RCLS 36 85
145 6TOC 22 13 281 6582 23 @z
146 #LBLE 21 15 |Compute Tn(X) 282 GSBE 23 15
147 Ré -31 283 RCLE8 36 6%
148 STOI 35 81 284 - -45
149 Rt 16-31 265 1 a1
156 CHS -22 286  RCLI 36 81
151  ENT# -23 287 ke 53
152 CHS 22 208 - -45
153 RCLI 36 61 289 : -24
154  CHS -22 218 CHS -22
155 G5B9 23 @9 211 RIN 24 X
156 . -62 212 KBS 2185 Computes =
157 5 @5 213 6SB2 23 @z
158 K2y -41 214 2 8z
158 GT0B 22 12 215 ¢ -24
168 slBla 21 16 11 |Compute C:Cx) 216 RN 24
161 STO! 35 a1 217 BLz2 21 82 Computes (+X
162 Ré -31 218 1 81
163 CHS -3¢ 219+ -55
164 6SBY 23 @9 228 RTN 24
165 SToz 35 @2 :
166 K¢ -3i
167 2 8z
x 168 X ~3a LABELS FLAGS SET STATUS
r jL(x) *Fla,b; e, PH PP Poox) FTned) | FLAGS TRIG DISP
a b c . d e 1 ON
- Cp G 1 Un &) o DW| oee =| Fix v
T t2x Lueen PP 1o [Used [useol Q)Y 10| ews o
i ’ 8U$a7 [ é‘) ) Ij:)t( 3 3 O nL
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Program Deseription 1

4 , ) - _ )
Program Title Mlsce//aneous Sfxcm,f /‘unc?"rohs B .. é i

Contributor’'s Name MO‘H/‘JCW A Bishop I [

Address 337 Forbes Ave. o . e
City , San Natael stata CA _ ZipCode 9490/ |
Q

s _ ‘ ; N
Program Description, Equations, Variables Pﬁ cursion re / 0470 ns ano{ S’{‘Or‘h?j Va / ues

. 2 z+n)x Cl ) - (21 "’ﬂ"’) C:_ x) A A R
@,_C:,:f ) = a — GED ' G =1 00 aRx
: 2nt ks 1-x) LO6- ) LT 60 ~
D L7, &)= = 2n+l} — L= 1 LT s et x

D H, (0 = AxHa ()= 20 Haey () HG)=1 — H{&x)=2x
D Tpe i1 ) = xThG) - T, (0 L T =1 Tix) = x
® Uni ) - oL x Un 6~ Up-, (O U 6O =1 U, &) = ax
® B = CF () o u

"

e use this pro ram if n s 'n°+za” integer | caleulate O .
Zn sNT(), Fpo gyt Lwhere £ 5 C, L7 H T, U or P
_and  INT(n) = largest inkger [ess Vhan n] and use Yhese
Values as =z, o §
To caleulate. -these values, Use Fables ov
Mlé.cel/aneous_“,sl?ec{af Functions A

Operating Limits and Wamnings L 11 (5 negafive, an Error message resu (f=.
If 0% INTO) , then unless n> Yhe program foils. In vhis
case , use Miscellaneous Spactal Fanctions A. B

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

— N
Sketch(es) .
rSample Problem(s) & C @) = 705565.00 )
@ L (. 3) = 3793 o
@,MH,; (@) = -lk.oo o
@ T () = 346.00 o
(2 U, (e) = (704.00 A L R
@ P (0.9%)= 063 e
@ T5,0.9¢)= 059 [To3096)=0996 , Ti2(0.96) - 0.9 35]

0] alA] —> 705565.00
e [tlo3Bl— 37493 |
5 (4 |

@ ] > -16.00
@ (] ¢ 2 ) > §46.00 )
2121 6 [E] —— 70400 o o

W

Solution(s) O 5 @
s 2]
(2]

6\93*&6\

0923[1] 0.996 .--—> 0.933 - o
3301] o9 @]

o.59 o

\.

. @@ 401osw @A) — o063 o
@

Reference(s) Gradsiteyn v Ryzhik, Table of Integrals, Series, and 'pt*ocluds,

4* od; hon , @195, Academic Press . Ecuabon numbers :
®][8.933-17 [8937 3] Isqao ; ®@[397<],[v973-1] [£.973- ], B[¢.952- :zj

[¥9s¢-1],[9956-2]; @ [ §941-1], [2.993-1], [$5.993-a]; @ﬁ%’/ a] [.943- ﬂ

JM% %] ©[%92%-2].

D




52 User Instruections

Miscellaneous Spectal Funchions 12
P60 e, p
T <)

INPUT KEYS OUTPUT

STEP INSTRUCTIONS DATA/UNITS DATA/UNITS

l. | Enter proaram

1l

2. | Gmpute Yhe Geaenbauek —pa/lf")OM,‘a_/

C N

Cnlx)

sl

—r——
o
QL

or the Lajuewe 'Pa/L’Jnomia/ Lo GO

. q
R

>

L% G

>0
N

or the Hermife ’\Do/xfnbm;a( Hna

’;lw
=
B

Hh(")

u
L

or the Chebyehev R(Vhomial of Mhe
Jivst kind _Tn ()

TnG

5
Hi

or “Yhe Fhequméy Dolynomial of Yhe Ua &)

SkBXD X &D R K 3>
l
L

E
]

second f(l.r\ol (L x) ’ .
or Yhe Legmc(re- R/L{Y)OMI@I Palx)

P 6

3. Changt s‘fnrﬁhﬁ ?oin‘/; (op’Hoﬂdf)

“

£,

BRI

Y. | For 0 new cace. go to 2 or 3.

]
1




97 Program Listing 1 5

STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
#al  xLELA 211z Cormpute Cy (O 857  RIN 24
gez  CFé 15 i gé 858 xLBLI z1 61 2 A a{splaj i
@83 SToé 35 @@ as9 i 81
#04 Ré -31 858 RS 51
aas  SToI 35 i D 851 xLBLB E1 12 Compude L6
A Fé -31 T halize @52 CF@ 16 22 Be , ,
ger £T02 35 @z 863 ST03 3583 Tnihalize
288  RCL 36 81 854 Ré -31
@89  GSES 23 85 " 865  STO4 35 84
a18 R Com puk/ C. e 856 Ré -3
611 17 16 23 ai ond anless overriolen @57  ST05 35 85
12 SToA 351 |etore in A 858 RCL4 36 84
@13 RCL: 36 81 869 GSBS 23 85 «
e14  x=v>  16-33 , pre 1 81 Compude L7 () and
815  SF@ 15 21 @8 Compute €, (%) and 871  F17 16 23 81  (nless overriclen
816 RCLA 36 8o unless overriden 72 STOA 35 11 store n A
@17 RCL2 36 62 store in B 873  RCLI 36 81
818 -35 874  X=y? 16-33
819 2 8z 675 SF8 16 21 6@
82e -35 @76 RCLS 36 85 "
821  Fe° 16 23 @6 77 ORCLZ 36 83 Compude Ly ) and
@2z RTN 24 878 - -45  unless overriclen
823  F17 16 23 &1 879 1 8!  pre n B
824 STOB 35 iz : 888 + -55
825 «LBLA 21 @6 Use recursion 881  FB° 16 23 @@
826 RCLI 35 45 velohon 882  RTN 24
27 RCLZ 36 8z 883  F1? 1€ 23 81
828 + -55 884  STOB 35 1z .
, 829 2 8z 835 xLBLZ Z1 82 Use recursion
u @28 X -35 886 RCLI 36 46 relahon
@31 RCLE 36 86 887 2 8z
a32 X -35 888 x -35
833  RCLE 36 1z B89  RCLS 36 85
a34 X -35 898 + -55
835 RCL? 36 8z 891 1 81
836 z 8 892 + -55
a37 -35 893  RCL3 36 83
838 RCLI 36 46 894 - -45
83¢ + -55 895 RCLE 36 12
848 1 81 B9 X -35
841 - -45 @97  RCLI 36 46
842  RCLA 36 11 ! 898 RCLS 36 65
@43 X -35 | 899 + -55
244 - -45 | 188 RCLA 36 11
@45 RCLI 36 46 | 181 x -35
846 1 61 | 102. - -45
g47 + -55 i 183 RCLI 36 46
adg : -24 i 184 1 81
849  0SBE 23 66 ! 185 + -55
858 ISZI 16 26 46 I 186 z -24
851 RCL 36 46 I 187  6SBs 23 86
852 RCL1 35 81 ! 188 ISZI 16 26 46
857 Xy 16-34 s 189  RCLI 36 45
854 G068 2266 | ol 116 RCL4 36 84
855 RCLB 36 1z Bplay resu . 111 Xy» 16-34
856  SF1 16 21 BI o, 112 €102 22 @z
0 1 2 3 4 5 6 7 8 9
x(c2) n(Ch A X(L:> n(LTD =< x (Ha) |'n(Hn)
S0 S1 S2 S3 S4 S5 S6 S7 S8 S9
A B C D E 1
UstED USED
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54
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
113 RCLB 36 12 - 1o T
N i= resu ([t 169 STOI 3546 |[Cempute T, (x) and
114 SF1 16 21 81 Dr=play 178 RCLO 3688 |Sdore in A wnles)
I15 RIN - 24 171 F8? 16 23 88 |overriden
16 #BLC 2113 |y pude Hy(x) 72 2 8z
iy LF@ 16 22 86 173 F8? 16 23 @@
118 §T06 35 @6 , 174 x -35
115 Ré -3 thhalize 175 F1? 16 23 @1
126 s107 35 €7 176 STOB 35 12
21 €sBs 23 83 177 F2? 1§ 23 8z
122 K ~31 17e  RTN 24
123 I Bl |Compuide H,&)and 179 #BLE 21 86  |Cmpute recursion
124 F17 16 23 81 lypnlese overriden 188 RCLE 36 12 |relobion
125 STOR 35 11 |gdpre in 181 RCLE 36 @@
126 RCLI 36 61 182 x _35
127 A=Y? 16-33 183 2 z
128 SFB 16 21 86 oude H,(x) ancd 184 -5
128 RCLE 3686 |, lese overriden 185 RCLA 26 11
I3 € b Astore in 186 - -45
131 X o "3 187 65B6 23 86
3z rev 16 23 86 188 DSZI 16 25 46
133 RN 24 189 ET0E 22 @8 .
134 F1% 16 23 @i X 198 SFI 16 71 61 'D'Splou‘f answev
135  ST0B 39 1z Use recursionr 191 RN 24
136 sLBLZ 21 83 | vqlotion 192 WBLE 2115 |Compule WnG<)
137 RCLB e 12 193 SF8 16 21 88 [Set mdicator for Unb
136 ReLe 36 & 194 ET09 22 8%
146 RCLA 3 11 ;96 ‘LBR: i 16_§§ Ccmpu‘ks i C h)
141 RCLI 36 46 197 Re -31
142 x -33 198 R4 -31
143 - 43 199 . -62
144 G b 206 5 8s
145 & =33 261 Rt 16-31
146 (87213 £3 86 2@z Bt 16-3i
147 ISZI 16 26 46 283 €708 22 11
148 RCLI 36 46 204 #LBLe 21 16 12 |Store %%
145 RCL7 36 €7 285 STOA 35 11
15a XYe i6-34 206 R -3i
151 6703 22 63 297§ 5 12 .o
152 RCLE 36 12 [Deplay answer e Uh 16 Ha |set imdicator
153 SF{ 16 21 81 289 RN 74
154 RTH 24 218 LBLS 21 85 I‘«F Nn=0, Gote |.
155 ®LBLD 21 14 [Compuie Ta(x) 211 %=87 1643
156 CF8 16 22 88 |set indicator for Tnl) 212 £Tor 22 81
157 #LBL9 21 88 217 FRC 16 44 | IF n £ INT(),Store
158 CF2 16 22 6: L 214 1 61 frac(n) in Re.
159 8T08 3586 |[Tnrhalizes Py 55
leg Ry -3 216 STOI 35 46
161  ¥=@°7 16-43 217 RTN 24
162 6701 22 81 { 218 %LBLE 21 86 Load £ next pass
163 1 a1 Compu‘li--,;(x)anc 219 RCLE 36 12 ‘”’\FOL& }‘\ rec Lrs ion
164 %=v?  16-33 |unless oveiriden 8 STon 35 41 relaben.
165  SF2 16 21 82 |stove in A 221 Ri -3i
Ies P17 16 23 81 222 STOR 35 12
167 STOR 35 11 223 RTN 24
168 - -45 i . ;
LABELS FLAGS SET STATUS
ACntd PLIG) [ Ho) PTa ) [F U Pis -1 2 | FLags TRIG DISP
O IENY ¢ ‘ ¢ o tmnvoldt? D % oee | x @
TGS 0=z PLRe [P Ha&) | e n=T ()7} T O | GRAD O | SCL D
*n=0? [Pucep [ *Talx) P ln P 3 0 @ n




55

Program Description |
rProgram Title fﬂ 0044/7 /e '/6 614/”/”4 /(U”C' 743 7 ;"'”7 4 7’6 D,

Contributor’s Name '——76,{ /6/ ;/{uﬁ//t | S
Address 708 ﬂ reida ﬂU{CL

City ( Gy e/ sate (A Zip Code ?J’FZ /
N

r —~

Program Description, Equations, Variables

_/ - - B
Mla, ) = (496"t - ¢ z’a)j——’— =4 1 z2-2 Z §
4 SR ACY S SETAE < R

¥ o, lal<ee

'74; e /ﬂ(&} 7) = f,& /714 M)j(yl fg/?p ;/74:/’1/7”/—/ /;1 e ///’67/77“4‘)%#(‘
Jam :’/307’/ f//,(m/zm -2 /}ﬂl{z‘]ﬂm fz‘/x”/,ﬂ,,_, E M=t 2.

7;{07 = 7114/'/ * /&Mﬁm—k ) 7;{4#/ = /ﬁ!/tl */l/(/ﬂr/f,&ilvl
anel 4/1»1 = m-da, 0/144/ = 7.
gén@x vilue s arc S <, Fe =5 =1, 254 f, el

/7}4 /fk ¥ OIS ;4 S //f A —/4 oy a‘l’:///t‘—‘-(?/-

Operating Limits and Warnings-/—z’ /‘/”/’7”‘//&"’9‘72’ 5”74/’/’/‘.” < //,”/’/’”déc-(‘/wf/‘fxg
bet e i cqpacos of e M6 fia Ao e olhorrble cecaraga
/77 Vi ol e corercns A8/ 9 v o9 JRe prexs 25 € - /q;rf‘ﬂ“’f
Velues Fbe wser (3 adeied fo crmpuk /7/4‘,2’/ e fo e < Fer
177 feger cer leve 3 C,[ A ancl F 5 e @/2)1 ~ N N =
P peie 74e yeciriron /7/4, /J = 2/4-—/6 ’yv‘-(d-/ Jﬂ/d'/, 7/4,1&/

k/7{/, 7’) = £ e CFr) /e’ ces et )

( S
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.

e _/
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Program Deseription 11

hz.‘n fhe "éza'a,zzccm “heble below | Fhe solatrve crmror (g"; "‘f’a)/(“’g 3 A;/ez/\ “
wlbee e 3 The contrai e el Spmetrin solstiia M/(He is T e et ée‘ sO/mbron cvu-
- feel Mﬂ_c’ /‘//’67"7/1 tf,//D[ﬂ'f’ é’ﬁ/(‘ﬁ"‘!fj €KZ¢7’/ D'V’/: (ﬂ(7) 1‘70)) ﬂ( G5 revntat]
R aad exact, for (7,200 ) fle relatroe cricrenes -/ xsi0 Tie scccoA e o A
/IJ’/&'/ 3 Hle weswber o ;’/ Crehrein s ( comtenss F rgacter 8 ) regecd et Sz Cpnoigsence,
Nete : Cq”é’ SEhe L benntsa cowaks Sor /7/0/1) 4”4//’(7‘/ &) ke been
‘,ci (v &N Speoe ieceiresle e 444{54,4 c (7»7:”;//30;7 = /k'e’J a4 //o/
Lreaﬂ'f/é« acaledle, )
f‘% . Yo
ceurdep o ble
¥ Ao x) | Plrx)| Pluz) | Fls2) | s x) | Cl7,2) |0 (e2)
0. 020/ | e il o Bl ] i
,0,,',”0 YARVIA | M o | O 3| Slihra | Me No ’
0.0/ | Slutoa | Bolubo e Il o0 3| o | §|Sehtm 50/u#.§,~,
. 1 o Il o o 5o 7
so o2 po| 0 1| 0o 310 5] o T o w
7.0 24 % o (| © ‘4 © 51 0 7MW o w
5L 7 el ©0 (| © 3l o |51 © 71 o e
/0.0 % el o 1o Ao 5| o 7 o |»
se.o v vl o Il o 3l 0o |¢f o |50 |5
200.0 3 3 o 1l o 3] 0 |3|-1-w0l|3] 0o |3
[(4,5)= 2. 774603 258 -03
[1lo,20)= §.83552 52871/
(r0,200)= 7.4/76140FK~C7
, f’(z, 0,6‘001):: 2. Goo pooO8O OO
" p,

rReference(s). /c “/é/dﬂf/éwé 0§ Mﬂ 'ﬂ“#1ﬂt'/7é\4‘/ ﬁ(l"'d ﬁD“j ') A[’/ﬂfﬂ‘fu}(‘#j T
arel Stgscin, flotronal Forrea ok Shontonds, 568. SE€.5. 31 72263

4. 7;£ Mtﬂa/‘ o/~ (U‘/l(/é??‘e‘dg Py N’I}C“(fjf"?/ é(” C:.'/‘D, 0/5/1)
Contriscoeel Frseboons ”) e nets un /‘)éa/c", /€T J
\.

—



User Instruetions 57

Firic Frin /(@ >

STEP INSTRUCTIONS DATA/UNITS KEYS DSTT/S:ITTS
/ F &?ﬂ/ /';7 r Q& red svt l—:l I:j
C < 0L
R\ Zh age grdes: I .
4 Stre _a a Call |
| Stre ¥ 4 | B |] |
[ L |
3 Canj/m‘-’ & || | f’(“hf)
N
vl ,(%pcw/ stees Za gnel/or 2/1 [ N
Lhen 3 o5  necderd- [[ H 7 ]|
[ N
[ ]I |
N
A .
I B
I .
[ [
I N
I N
l [ ]
R
N
l I
N
[ ]
I N
I N
[ H |
[ H |
N
I
| N |
| 1 l
LABELS FLAGS SET STATUS
Aa 5w c P Zompbe  |° FLAGS TRIG DISP
i ° ) ° © 1 o DE| e z| x =
== — — — —— 1 Y




97 Program Listing |

58
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS ng!(lﬂ
G61  ¥LELR 21 1i 857 RCL3 ¢ &l
68z STUl 35 & Store &« A58 X
863 K5 = as2 +
884 XLBLE  C. il | ge8  STO7 Fanct 1
gas  sT03 Iz &3 Store x 61 ] - .
BoE RS = a6z x=vv LY Dymer =€
887 ¥LELE ioil e mpite @63 GTU6 lerale grarn,
@65 RCL3 e @64 + Ot oo v€ o pule
1@1;10 g u.' . aes = A Lomv g e
16 5 . ' G6E  RCLE
Tokeatize W R Shre acos coritpt
@12  §T0S 5/,;,/,’,7(: a6s  §TaZ ‘,‘”‘“/’“"’ "’f/d
@13 1 @68 EEVT cenvegs cu
@14 STO6 velues are G108 Leop S not cpuel
@15  §T4S : @71 RCL3 z
d16  CHS @72 KCLI
@17 ST0Z 877 X <
818 x¥LBLE THeri oo retburnt 874
419  RCL& ot 475  RCLE
628 I r 875 CHS e ¥
bl + ar7 er
a2z §TGE m < p a7 X
823  RCLI " M @ara RS W/Sf/ﬂ(’ r€5e //
gz4 - e/zm 080
@z5  ENTt 21
826  ENTT i1
527 ROL4 36 o4
628 22 dem y
829  RCLS 76 eF
836 + ==
431 5704 R
63Z APy o
833 R(LLE Jc &c
634 25 090
@35 RCLT
436 ¥
G637 STOE
a3 é Fam
839 5=v7 o (owpete covvegiont
@48 GT0S i a9 < P
@1+ 2 T T O
42 : 24
843 ¥LELS o R
ad44 5702 Stere néew [&ﬂﬂt’f/"f"‘/ 100
845 ROLE A
§46  RCLS : Lrts s
G47 x -3
845 RCL4 36 &4
@49 RCL3 I &7
ase X -
A51 ¥
a5z §T0S
853 ROLE Famt 1
834  RCL? 110
@55 %
856 RCLE
REGISTERS
0 1 2 3 4 5 6 7 8 9
a Fonvergent X Py P Qon 9omt1 o
S0 S1 S2 S3 S4 S5 S6 s7 S8 S9
A c D I

¢
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Program Desecription 1
rF‘rogram Title :Z;calrt/ fo e .7c = ﬁ/nc?(/bn

, <
Contributor’'s Name € x /f/ d/ae—/ﬂ/e .
Address X705 ﬁrr/jtt [L":C ; h
City (&/M’ / state 7 Zip Code 5772/ ]
\
s —|

Program Description, Equations, Variables

3r(a;é)= Z{d‘—*/{/-‘{)b‘/,/é = ?{(/'ng [ A ;41. I,}fo/ o 2/4/)

[+ /—f_ /7 d7o)é>o

©

Take Bplab)= pubfgue  when frrfous = pu-sfoss-v  cohere
Po = Aelfus oy ol G = oz 4G, Sor b=tz ..

el

Aimg, = — (atm et bim )z m=ac 1,2, .
(@tdm XA tAm-r) "’
;/,zm = M(é-—m)/ ; m= /2,
(cip 2mts Nat2m )

‘77( fzé,/,,?,r leves o ﬁ, .—a) /é = 9 :ﬁ/ = /. “% /e/fffna?zé %'3“
(’&‘“I’Az)l/fz / /g'z"eéﬂﬂ 5»/4,/() f/a/ Yhest S5 /B o cétéane/ ,;V' < &~/ .
7/(’ //‘_&5?‘(? st me‘.'(u ée (914‘1%'/ % PIOPe T f/C I’C”/&Aﬂ”/’ > 4*6"21_
Bela,8) = BCa,4)-B,-xlb, ) wheee F4)= /a) ()] (a1t).
"/7( ﬂ-t”y/p/f &mmz‘ e Fodpn ﬁ / a ) e S fﬁ)‘f/;-/t'c’/ eoSrazs

T e P OE st s e // - {7/§ 7 L 3/’-4?

Operating Limits and Warnings /' he  conoiuet §\rzzc #on PK'/’A‘nJ’/;’n T ex e‘c/_,
éaf f]r _;/n}?.-/e" ('q/z.-m‘/(_u o/ 7/5 /V/’ 57/77 //)1, :/.S ¢[A/ﬂ‘f=‘/é' m::(ﬂt(- .

ﬂﬁA/AW/ ”(-’('(farte(m 74'% “ /3/’3’"” ot 7Z & nexsS /g.ff.

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 Desecription 11

( ; i :

Zn f/ & ’thzoer?a tuble be fow 5 flc‘ selebve opre r ( & -ZJ/ Z: 15 leslal Hhere Z
/35 /‘f (r:,;);f‘u‘(vf )(;f-‘c hon o /u‘Abn i‘ ga 7 e drm,éréi }044& o dﬂ,;y:;«/zd o Toe KET
(—3 ~0% ﬁr é’xdmfé') mewAs —3X /0'7), TZe secorel ;mm/ 'ré: /f/d/ Js 788 ftesnbier oA

4

erertoi prs / o obo,t S X 5t nels /,;éméj ﬂ ) Sor oo ézsciie. M oo,
Count ;5 776 conkomwh oL /t@?u’/ﬂr & cSber fhe solctos has bews o4 Lyert.
L e ,éé/é) H 5‘/5,70 fers Vp’/zlp“_j ﬁ/ twhee b Hle ana /gﬁ'[ jp/u Ao . ’;'t,)(;e"réz”,
Jevere Hancakkon erro s , /’ffl/tﬂﬂéé—v She Cmbrirececl ng:'e»ﬁén /s wvalied

\ y,
[« /Vac:afaczf Teble © )
v 4 By lio,3)| Bvl10,1) B, (3, 1) 13;«(‘;5,%T By(1,3) | By (¢ ,00)| B2(3, 10)
p.ocol |-7-102| 0 | o Ia| o (%|3-0512{2-082] & |2
o.ool |s-iclgl 0o 2 o |5 —s0B|-3-0 3703 x |3
0.01 ¢ 3li-to 2| 0 2|1 -¢5Bl-a0 313 -s0 Y[Y-05|3
o/ | =0i5|1-10 ¥ o ¥ o Y| - ylz -773-€8C
o, 2 — ¢/ -/o?;»/ 6 | 6 A|-y-0'5] 0 ¢ —/h&?’ﬁ 7 - 07%//
0.5 cg-0b| © Ll 0o 2l-t-¢5 7|1-00 Y| & itl-7-s00
.8 -6 -7 14| © 1l o Yl -0 3|29 Y6 -—05’3‘// ~7-05 15]
0.5 2-85| o 2| o Al-¢ -0 18|-¢-08 Y |2 0313 -0% I3
.59 i -5 4| 0o 2| o |- 5Bl.y-0rY Ny oMo
0.559 2 -2 4 0 Ll o 2| Mo 175|-5-02 7| Secirsii| Splutrury
05555  \Megeods| 0 2| 0 (T Sobhdp |Nosel G | |
Examples: 7 Fe mzﬂé_:/?} sohiko,rs st Sor (%fr/n‘g cres

_3/{/43/'—'2’/0/2“,1,’?*/%:))' 57//5,/} ’/{%“ >
5/(5,/1 - ;{%) 5}//5’,{/"’ A 5 '/v,;—)' )

Brln5) - Li-lor)215i Belryr2) = [1-(rr)" 1foo
Brlse)= (252!~ B, (10,3)

Also, Brlr,1) =¥ fuael Gn crror eF ro more
ﬂnr/ Exro” % };Jrn'//y/;/ulj m Th e 7é—é/€‘

Bos (3 )= 2,43020¢000-51
Bg(r0,1) = 3.48L95%01-cX
Bps (3,00) 1.4659268e2/ 03
Brsls,t)=1.570796325 ¢

J

o

rReference(s) /. K/Lé‘ﬂ(//ﬂ’é o/ /‘%4//”34‘:-)9?? / E/ﬂé‘ié)/!i s /—751‘4/"0“'){; anel w
57{?"9{/’) /\/ﬁ’éént{/ Zure&'u &/d/dllf/afeé‘) /7'651 §r{—’é'5-:£/2f 7?/%

A T he me/Fal AL (’aﬂue?c;(’//é i3 Ascwsron o O L ﬁ/‘f[’)
il ; {4
Ca/rﬁnyw/ Frackhons R ,?4,44/4,” /ééaJé/ /563

D,

\__.

—



User Instruetions g

Tncomplete PBetr Funct on

STEP INSTRUCTIONS o A#\‘/’S;ITS KEYS o BTUAT/S:sTTs
/| ot » prosnis cer? 1L
I
Az0 opu ooder, shore: T
a 5)9?6’ & a LA I |
W 5he s 1311
c|Sfere ¥ ¥ }C lll’ }
3 | Exec:dy presoae }E H { By(a,4)
¥ /?fﬂca/ (‘/}4-1 o /) o /£ f//fﬂ 2 f/ﬁ; ’ | |
f/rp Sor S tter polues : | H ) %
| |
l I
| N |
L |
| I |
I J
I N
L |
I N
| N
A B
[0 ]
(R N
(R
A B .
N
I N
| o
I N
| e
[ || |
LABELS FLAGS [ Ll SEIT STATUS
P a P4 ¢ ¥ ° Yomoite |° FLAGS TRIG DISP
° ° ‘ ‘ © 1 0 OS 055 DEG & | FIX z/
o 1 2 3 4 2 ; 0 g: gigo EJ] gﬁl
5 6 7 8 9 3 3 E] _Ck




2 97 Program Listing I

B STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS Fz77 Aoy

881 *LBLE &1 13 asr + -EZ G+ Amn

a8z 1 il . Bsg 2 -24

883 STO7 3557 Lol s€ 853 LSTX 16-63 6

864 STOE 39 6 St it 60 1 8 |

665 ST04 35 64 @61 - -43 a fam -/

gas e Y Vi lur s i) - B

ge7  sT08 35 8¢ 663 RCL3 . z

geg  sT0s IS es . _ _ _ _ _ _| 864 x -33 cly

885 *LBLE 21 6 Tpprehm Joos 85 ENTY -Z

616 5705 38 Shre convepion? 866 ENTT 3

611 RCLI 36 31 867 RCL4 36 64

#12  RCLE 3 88 668 x -35

613+ -5% ctm #69  RCLS 36 &5

614 ENTt -5 g7e -52

815 ENT “ii a7l ST04 35 av  |pucditgu ity

é16  RCLE 36 & g7z xRy -41

817 + -85 arme d @73 RCLE 36 @¢

aig X (ctmia+m+ b J @74 X -33

619 RCLI 875 RCL? 36 &7

826 RCLE ave + -58

821 + - 677 STOE 35 a5 | Gk

22 RCLE I8 8 878 K#67

g3+ 55 (@ r2m ) a7 = pie/oun ~ By (a, 4)

624 : -24 688  RCLS Previows ermvagicn

825 LSTK 16-62 881 K=Y

82 1 & BBZ NEY? Cenvegg e 7

827+ 55 (e timrr) 683 GT06 Mo

T -i4 , 8g4  RCL3

823 RCLI 36 82 | 885  RCLI i a

838 x -35 | ags i i1 V4

831 CHS -2 Ay, Be7  x S

832 ENTY -1 88 1

833 ENT? -z 889 RCL3

434 RCLS &S p, 898 -

435 ¥ -3¢ 891 RCLZ 6 ol 4

636 RCL4 36 63 puu gz y i | (1-7)

837+ -5z 853 x -3%

838 ST0S 3585 prhes 894  RCLI 36 &l

633 COLX gss ~24

@48 RCL7 3630 g 83 RS s |Daplee resat

841 -z 87  LBLH il Shre

842 RCLE 36 66 gy CEEREY (1) 35 &

643+ 5 B985 RS 5

644 ST07 T . 1@@ ¥LELE  Z1 1Z

845  RCLSE I 1a1  §T0Z i | Shee b

846 1 T 182 k-8 £l

a47 o+ -352 103 #LBLL i T 4

@48 5T08 35 &2 M&— Mt 184 ST03 Shre x

845 RCLZ 36 8L 185 RS

858 RCLS 36 f

@51 - -42

852 X -35 m(b-m)

653 RCLI 36 &l

854  RCLE 3 & 10

655 + 55

856  RCLE 36 &

REGISTERS
1 2 3 4 5 6 7 8 9

° C b 4 2k Feksi L. Takrr m fonvégsent
S0 St 82 ) S3 S4 S5 S6 S7 S8 S9
A B C D E I
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Program Desecription |

rProgramTitIe .X-V\COW\P\Q'\'Q E\\\?*\Q KV\‘\Q SY‘G\S

Contributor's Name S'\"\AO\VT BA AV\O\S\AS*.\V\ . R
Address OCY)“V"-\"'“Q'P\'\— ot C\'\QmiS‘\ry 5 Pr'{y\,ce.jro»\“ UA\VQPS.\'\\'/

City Princeton state New  Jdevse Y ZipCode OZSAO0

\.

Program Description, Equations, Variables this FrO%C‘C\W\ Cowm va* 2SI \'\Q o
%enem\\'\zec\ "n Comp lete '\v\*e%ra\ of the cecond

Kin d Yo Q%O\A'\' \0 3'\05“‘\‘( “cant 4'\%»\«1 S

AUk, W q,\o}‘;g" (a+ L3%) 4%
o L BN (139044252

T8 g= %an'x and k=0, the  standard
\ COowm ?\e’\'e A v\*ecjm\s o“ J(\\e -(?\v* 3* C\V\A V$§,,WC,,,,QY\.C&
\«‘\v\d av e O\j‘\&‘\v\e(,\ as “S?ec\a\ case s

Flp, 0 = A2 (g n" 00 )

) =l LWL R

Nove: had2(xn o p)= (b- a¥?) Fu )+ b)) B 1Y
When X ¥ 10" % Mot § 1, VRS Yhe vesults ave
Ahe  complete elliptic \r\*e%‘fgu\mS.The technigue of

\ . -
the acithmetico-gqeome¥tic wmean Vs used.

Operating Limits and Warnings

There 15 am  ervor  exit ik =0 bu¥ tw Yhig

tage cElg, \) = A g

SR = R (2 S ten g)

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

\.

W ,IV\ Yhe S‘\O\V\é\o\‘f‘A ‘\r'\%onowx(’."\‘r"\ - form

RTENE SWM 3« Bp )= g

£ oox b-a) A e du 4
2% %4k So T o F(¢ %) = X \(%ifﬂzx

o i um SM'Q*"A“
m > \Th s
- )

bl : : Y,

V\\Qfe‘ Qoain x::/timﬁ

- )
Sample Problem(s) .

D TE Wm0 and x=10"  whadis Fogw)?

2)  I6 g= 30° and k= 2(24°) what is B )]

\_-

Solution(s) \) EEX 10 @ Eex s \ \ Y.EJ — L3N6 5071 2

- 2) 30 Wa\%%l@%‘\u FITAM - 51281933 bewsd)

A D2 R A \%%1%205 X107 GRS ”\ \3545!\5’)Q,,<\o ‘

€] - \»44p54020

7

Reference(s) A\OV‘O\M_O W.\*z and S\—e‘:)‘*“, \-\UW\C\ &300\‘ 9_& W
,M&*.\z\e,m&'\'\cu,\ VWV\C\?OY\S Na’tlo»«u\ Quvreawn ot
Standavds (AMS SSY, \C\G%

R. Q’u\’msc\r\ \\lu\mer\sd\e Mathemat ik 1 J13 (\ag S).
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User Instructions 65
fnccm‘»\e*c E\\\\»*'-c I—V\\’e%ra\ s
STEP INSTRUCTIONS DATAUNITS KEYS DST%E:LS
\ Load ¢ide ond  Side 2 L]
L
2 anu\'\' X,QL/ X LEEJI I X
S i DRI BE
] Compute TG h7) [ AT ] [ FR7)
' o A R
2 Compute B W) eIl ] [ BGn”)
! or . N
2] Compude Dx k) [ Ol ) [ O k)
j OY\ l L’:’ i:,] [;7;';]
2] Compute E (x, %) EEH]J E(x, k)
4| For 0 new <ase velwen 4o Sl
steg 2 L]
) I
4| Tnoutr %/Ac«’,\b and  Compute X e X
Yhe QQ;\QY‘/&\'\%CA form ﬁ/\Q’l 5/ [ erll ] &b’
N a [ e ] Qa
[ S N I P 2O
[Tl
1 (0ptional) ITE nput s Yhe I
\/o\&e O‘(’ ~\'\AQ mo\c\u\ o [ H ,7]
Anp \ € < . the velation [Tl ]
h = oz & _con be used L1 ]
(Remeamber the calculator is [
“n vroadians model) [L H]]
Also TL Ine amplitude Y I
\S oiven | X = ' &. | .
Note, however, thot T Lo
19 agax  A40°% . g4 s wot l,,rH, |
O Qboo\ N Dv\"\' Q,aram ete v l H ]
J ' ) I .
Como\e'\e C\\.\P“\"\Q '\V\*e(\\(‘c\\s Con I J[ I
b@‘ Compw\’ecxl \by se \no I N ]
x Yo 0" Yiweb Yhe \deger | H{
v |
I




66 67 Program Listing 1

STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
= el A 25 W Y80 19 25 00f Begin \oor
T A 4\\ "\J\U +oe Fb‘)q‘lj RCL © 24 0o
GIec 22 \? 060 RCu | >4 0|
S N RO S O
\ \ ,
EA 4\ 0\,\: Lor 6(&}&) RCL & 24 06
0 00 X 1
G ¢ [ 22 13 _RCL S 24 05
010 £ier ORI 25 1A = B\
e 1) L e s - e
! 0\ W LST ~ 30 %3 c A
G1e C 22 \3 070 ~ < moute AGCM
fLer & Bl 26 .19 RCL ¢ 2% o6 % .
ox 22 546, b foe (uw) ~ Gl
WOL ST x 25 €2 ’ 2 02
S A R 11 et T ot
e
020 W x=2y 35 52 Rcyq 24 09
%LP%/C 34 ;\S 2\3 COMF-X\'Q RCL S 24 93%
10 3 23 073 dl(";‘z’,a,\o> ST+ S |53 6l 05
Wx 2y 35 52 080 Ry 9 34 o
S16 Y 33 02 Cu s A2
= =) T4 R_RCL A 24 g‘\\
o6 3 23 0%] Tutiol, =
- —T “Tialize Wistx| 3% 3
[ 00 -+ |
Tty A 6
i;\‘r\\x 35 2 RCL 9 2% 0q] branch o
LY ?‘68 35 C%,T = ‘C‘E\{\Z&x 21 2_2’ avoid o\\vic\lv\(j
ST0 A& 23 04 WS A2 57 Zevreo
16 71 23 07 \ 0\
n XJ\“\S %S‘S 2‘\ 2 91\
) K
k \ 23 O\l € D A LG V3 28 01
O ) X DA AR ST6 A 235
S e 1 I e L
SR
ST '
\\({y %ESL é’i STC% +3 33 () 22
X
\fﬁ‘xxz:’,y 25 g RCL © 34 %(\3
%: Gi Rey 2 54 o%
050 W LST X 38 %2 -+
\ oY 2 %2
STE‘-’ 7 133 g\ o‘\l ST 2 2> 02
= %1 110 Qe O %g %cl>
{ x 2\ 54 ol |\
S19 © 3% 05 ST + 023 G 00
REGISTERS
0 1 2 3 4 5 6 7 8 9
S6 S7 S8 S9 f
S'C\)ASQA SL\seA Szuse(& S:i;\seg\ SA\ASQ Ss"\seé usg& \&sec& ugec\ \ASC(\
A B C D E 1 (l
Uuse




67 Program Listing 11 o7

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

- SA

n ABS 35 64 170
R o 24 606
e %\
EEX 43
cws A2
=) 0S5

120 ax>y 32 %)
LIS 2] 22 02
WRecT S5 324
2. 02
X '7\ 180
MNSTT 25 233
WLSTx]| 39 €2
KL 4 24 09
£ Tx 2y SA
b8

130 STe i 372
RCL 4 234 04
L x< 0 2y 11
£Is2 3t 24
G180 22 060 190
1L 2RI 25 02 Ewd oo

KL O 34 00 ‘)
Rora 34 04
L x< 0o 21 71
£ I 3) 24

140 -—

h T 25 13
X "7' 200
~ 1l Compute the
RCL 2 24 62
* .7] Q\\; Y\'\C
RC\L O 24 o6 - \
a 3\ \n ecsro\\
150 RCL 38 06
RCL % 34 08
X 11
— S
4 0=2C] 3\ 4 210
h RTN 35 22
160
220
_ LABELS FLAGS SET STATUS
\:Lx,k’)BBLx,ﬂ«’) P P DGR Bk, ) FLAGS TRIG DISP
a b € d e 1 ON OFF
g ge Pex il Vooo P 7 2 (D m| om0 0 | S0 =
\ s > " - 1 X
T ch 7u\ 2N . - 2 0 ™| RAD X [ ENG O
30 ® n
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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 subscripticn 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

MISCELLANEQUS SPECIAL FUNCTIONS A

MISCELLANEOUS SPECIAL FUNCTIONS B

INCOMPLETE GAMMA FUNCTION

INCOMPLETE BETA FUNCTION

INCOMPLETE ELLIPTIC INTEGRALS

HEWLETT ’! PACKARD

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

Reorder No. 00097-14011 Printed in U.S.A. 00097-80186
Rev. D 5-78




