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INTRODUCTION

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

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

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

A WORD ABOUT PROGRAM USAGE

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

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

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

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

As a part of HP’s continuing effort to provide value to our customers, we hope you will enjoy our newest concept.
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The complete Beta function is computed by contlnued fractlons. Valid for
arguments A and B greater than 0 and x between zero and one. Accuracy
table included.
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Program Deseription 1

-
Program Title Eigenvalues for 3rd Order System )
Contributor’'s Name Hewlett-Packard Company
Address 1000 N. E. Circle Boulevard
City Corvallis State OR Zip Code 97330
\_
r 3 .
Program Description, Equations, Variables 1his program solves eigenvalues of a 3rd-Order
system described by Ax = Ax, i.e.
_ — ; ]
a 42 413 Bl 1
= A
a2 322 223 X2 X2
231 232 %33 | %3 %3 ]
Eigenvalues Ay Ao and Ag are solved from
det (A1 - A) =0
Roots for the cubic equation is solved by using the exact formula. -
Operating Limits and Warnings
\. y,
( )

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 Desecription 11

Sketch(es)

Sample Problem(s)

(1) 1 0 0 (2) 13 -3
Ay = fo 0 -1 Ay=1] 0 4
0 1 -0.05 -15 9
(3) 1 0 0
Ay= |0 0 0
0 0 0

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

(1) 1 [STO] 1, 0 [STO] 2, ....... 1 [CHS] [STO] 8, 0.05 [CHS] [STO] 9;
[A] > 23 =1, Ays A, ==0.025+ 0.9997]
(2) 13 [STO] 1, 0 [STO] 2, ....... 0 [STO] 8, 7 [CHS] [STO] 9;

[A] ~ Ay = 8, A\ = 4, x, = -2
(3) 1 [sT0] 1, 0 [STO] 2, .....

[A] » Ag = 1, A=A, =

\.

7
Reference(s) (1) C.G. CULLEN, Matrices and Linear Transformations

Addison-Wesley Publishing Co. 1967
(2) HP-97 Standard Pac program 09.




User Instruetions 3
STEP INSTRUCTIONS DA'T':SS,I,TS KEYS DSTT/S:ITTS
1| Load side 1 and side 2 1]
2 | switch to [NORM] LI
3| Input elements of A matrix _ a.. dsq LSIQ_H 1| 14
3. 2 [stll 2 | a,
as, a., [ sTo|| 3 | as,
ay, al, [stoll & | | a3
3y 2y | sTol| 5 | 350
235 335 | sTO0ll 6 | 339
21 a1, [ sTol[ 7 | a4
apn a.. [ sTo][ 8 | an.
253 | EILO) Loy
4 | Calculate eigenvalues AT ] Paan*
5] For a new case go to step 3 { } { 7 } o
LI
*Note: The print out will be of the form l,, . H,, ',,]
X+ XXXX ()\5) } : } : 1J
X.xxxx T “"r real) N
X XXXX_Z (A,I imagin.) [ Hr;,, |
X Xxxx_ Y (}‘2 real) | H,]
X XXXX_ X “‘2 imagin.) { H ]]
I
[ 10 ]
0]
[ 10 ]
[ ]
(I
]
[ 10 ]
(I
[ 10 ]
.
I N
| ]
]
I




97 Program Listing I

:TFD KFY ENTRY KEY CODE COMMENTS STEP KEY EN';RBY 16KE2Y’,C§;E COMMENTS
el LB 2111 “Calculate coeffi- gg; gn 16 22 o¢
s " 16-“' cients of the_3rd 859 RCLG 36 68 Test if constant
004 : ?1 order polynomial a6  X=87 16-43 is zero
o " 5 1 861 CT0d 22 16 14
a8s  STOI 35 46 [ 16 14
886  RCL& 36 85 862 ! o1
887  RCLé 36 86 863 ) &
@88  RCLS 36 85 864 oo o
809  RCLS 36 85 865 Lz &
816  GSES 23 89 666 . 33
@11  RCL! 36 a1 ggb , o
812 x 38 a6 i o
o1s SIU': 3 f:" ere  ST03 35 83 Solve for the real
bl RLS 36 86 @71  RCLI 36 61 root A
815 RCLS 36 85 71 R 3 61 3
@16 RCLS 3 66 g.ﬁ Lz 82
@17 RCL3 % &3 e ; 35
@18  GCSES Z3 5 07 ) &
gg s Jb-gg 876  RCLO 36 68
821 ST+i 35-55 45 877 2 g;
822 RCL3 36 83 g;g J &
823 RCLS 36 85 o7 x 3
bor  ReLs % o0 @8 RCL2 36 6z
825 RCLZ 36 82 1 2 o
@26  GSBI 23 83 ‘333 3 &
827 RCLT 36 67 be: : 3t
o 5 885 - -35
829 ST+i 35-55 45 5 X 3
@38 I1SZI 16 26 46 886 ) 4
@31  RCLI 36 81 as; ; Bs
@32  RCLS 3 85 ggq . o
A A 898 ST04 35 64
834 RCL3 :12 a3 oo o o
@35 GSBY 23 @9 B X2 g
836 STOi 35 45 3 % 3
@37  RCLI 36 @1 893 K 6
@38 RCL9 36 89 99: " i
@39 RCLS 36 88 gg: . 5
R Bk 897  xv?  16-35
@41  GSES 23 85 a5 xr? 1635 | |
g4z ST+i 35-55 45 658 103 205 T
ois Foio % o 188  RCL3 36 63
@44 RCLY 36 8% 3 =
@45  RCL4 36 04 1g§ 3 e
@46  RCLZ 36 8z ia% i 3
@47  GSBO 23 @s : Hs 22
848 ST+i 35-55 45 igs ¢ E
849  RCLI 36 81 los < o L
858 RCLS 36 85 o : & e for O3 R
851 RCLS 36 89 ia(e 3 s 3
ol ; :gg 189 €05 4z <0
02 s 118 RCL3 36 83
@54  CHS -2z 116 ReL3 &
855 P25 16-51 11t Hs 2
@s6  ST02 35 8z — 7 : —
° 1 " a ° a ' a YAy, ° 432 43 423 33
a] 2l 31 2 S5 S6 S7 o |s8 .0 S9
S0 0 S1 1 S2 2 S3 Q S4 S T A -5 A S
A S A S A S ! -
B c -b o ) A3 Index
A J -0 (or —) w (or %




97 Program Listing 11

STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
113 X -35 169  ET0I 22 81
114 z 8z 178 RCLD 36 14
115 -35 171 + -55
116  &T04 22 84 N 72 e a6
117 ¥LBL3 21 83 173 RCLC 36 13
118 (Y -4] | 174 RCLD 36 14
119 E5Y 54 175 - -45
128 ST0S 35 as 176 ] a6
121 RCLY 36 84 177 ETO8 22 88
22 + -5% 178 %LBLI z1 @1
123 GSBS 23 85 Sand T 179  RLLD 35 14
124 RCLS 3& B4 186 RCLC 36 I3
125 RCLS 36 @3 181  RCLD 36 14
126 - -45 182 CHS -2z
127 GSBS 23 85 183 kLBLS 21 86 Compl
128 + 55  |__ | 184  PRST 16-14 Complex Ay A
129 xLEL4 Z1 84 - 185 35 16-51
138 RCL2 36 8z 186  SPC 16-11
131 ki 83 187  RTN 24 S—
132 z -24 A 188 xLBLS 21 8% S
133 - -45 3 189 X -35
134 STGE 35 15 198 Ré -31
135 PRTX -14 —_ 19] X -35 ;
136 XLBLZ 21 8 192 Rt 16-31 Multiply
137 RCLZ 36 az 193 - -45 Subtra
138 RCLE 36 15 194 RTN 24 ~—t1 ct
139 + -55 195 xLBLS 21 85
148 STO8 35 @& 136 X8° 16-45
141 RCLE 36 @6 197 GSB& 23 86
142 RCLE 36 15 198 1 81
143 z -24 199  ENTt -21
144 CHS -2z R 2688 3 83 3
ot e o educe to 2nd J 3 a
if_ *Sg'_ ‘i? g’_ order and calcu- 261 T -24
& L'..; .:__"_ : 1ate A . A 282 Y 31
147 RCLE 36 @5 1’ 72 283  F2? 16 23 82
148 gz 53 284 CHS -22
149  RCLT 36 @r 285 RIN 24
156 4 84 266 ¥LBLé 21 @6 1
151 X -35 287  SF2 16 Z1 @z Negative ¥~
152 - -45 288 CHS -2z
153 CHS -2z 289  RTN 24 —_—
154  xa° 16-44 218 #LBLd 21 16 14 —
155 SF1 16 21 81l 211 PRTX -14 i
156  X=@° 16-43 212 RCL! 36 a1 =
157 SF8 16 21 @@ 213 5707 35 67 For '3 0
158  ABS 16 31 214 RCLZ 36 8z 7
159 54 215 STO8 35 85 \
168 z 6z 216 6107 2287 |—
161 z -24 217 R/S 51
162 STOD 35 14 )
163 RCLS 36 @& ]
164 CHS 2z 220
165 z 8z
166 = =24
167 STOC 35 13
168  F17 16 23 8l
LABELS FLAGS SET STATUS
A B C D E 0
A2, 0] 4 A2 Double FLAGS TRIG DISP
a b c d e 1 ON OFF
Zero Aq Complex | /"5 "% | pec ® | Fx ®
0 ' Complex [22nd order[* Sand T|* 3 [° <0 > g g GRAD T | 2 =
> % P5sF2, CHS |7 USED  [B print P ® O [ 3 0 & il




Program Desecription 1

=]
I(ngram Tine Eigenvalues/vectors of 3rd-order Systems W/Distinct Real
Eigenvalues.

Contributor's Name __Hewlett-Packard Company, — APD

Address . 19310 Pruneridge Avenue

City —Cupertino o State €a Zip Code 95014
\.
~

Program Description, Equations, Variables  FOr a system matrix A, the eigenvalues are found
from AX =

(a) Power method

Assume the e1genva1ues of A are A], Az and A3 where lA 1 > | ,,l 2 ]A,[

Now let A operate repeatedly on a vector v, which we“gxprggs as a linear
combination of the eigenvectors v = civy + CoV, + CaVg then
A A

. _ B _ 2 — - —3 R —
Av -’Mc]Av] + c2Av27+vc3Av3 = X (c]v] T e vz-fr C3 N v37) -
A A
A Av =g Loy * e (3)7ve * 3 (71)7vs] ]
Lim A vy
R therefore A o= pro P L o I
(A v)]

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

ope,aﬁng Limits and Warnings Only works for systems with distinct real eigenvalues with a
good" guess of the initial eigenvector V1. 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.

_/




Program Desecription 11

Sketch(es)
\_
Sample Problem(s) A'I = -5 AZ = -1 )\3 = -3
(1) -3 1 0 1 1
A = 2 -3 2 s V-I =|=2 s V2 =| 2 s V3 = 0
0 1 -3 1 1 -1
A] = 0.06, XZ = -0.02, A3 = 0.01-
(2) -3.06 -1.98 4,26 1 1 , 1
A= 1.04 0.67 -1.47 |, V1 =|-1/2 |, 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, O [STO] 3,
[STO] 7, 1 [STO] 4, [STO] 6, 3 [CHS] [STO] 5, [STO] 9, 2 [STO] 8, [A] ~ a5 1 [ST0]

[A]s [B] > A]a V]s xz, Vza A3’ V3

(2) [NORM] [f] [CL REG] 3.06 [CHS] [STO] 1, 1.04 [STO] 2, 1.76 [CHS] [STO] 3, 1.98
[CHS] [STO] 4, 0.67 [STO] 5, 1.14 [CHS] [STO] 6, 4.26 [STO] 7, 1.47 [CHS] [STO] 8,
2-44 [STOJ 9 [A] > aij’ 1 [STO] [A]3 [STO] [B], [STOJ [C]’ [B]#A]’V]9A2,V2’A33V3

\_ - Y

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




User Instruetions

INSTRUCTIONS DA'lrr:\F/’lLJ’;ITS KEYS DET%S:ITS
Load side 1 and side 2 I
Input a.. a1 | STOJ[ 1|
- 51 | STOJ[ 2 |
231 Lstall 3|
412 | sToll 4 |
322 | sT0][ 5 |
332 | stol| 6 |
43 | STO|[ 7 |
as3 [ STO | 8 ]
233 | sTO|[ 9 |
To print a.. IAHi | a..'s
To ca]cu]a]c‘(]e eigenvalues and eigenvectors, in- [ | J
put initial gquess of the first eigenvector:, [ I ] 1
vy v, [stoll Al [ Y
. I .
V2 SR N 2
1 - L]
Y3 v, [stol[ ¢ | !
° LI ?
and press [ B[ | A,;'s, vi's
For a new case, go to step 2. { H ]|
I
I
I
I
I
]
L]
]
[ 10 ]
L]
L 1L
I
[ 10 ]
(N
[0 ]
]
L]




97 Program Listing | o

#sMEP ~ KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

@8l ¥iBLA i 11 N 857 B -24

eaz & g€ } 858  DSF9 -63 8%

ga3  sTol 35 46 } 859 RND 16 24

@64 xLELI Zi @1 e6e  RCL® 36 @8

gas  ISZI 1€ 26 46 861 RND 16 24

eaé  RCLi 36 45 862  X=y? 16-33

@87  FRTH -i4 | 863 6106 22 86

gas  FRCLI 36 4€ | 864  RCLD 36 14

aeas 3 a3 Print a.. 865 RCLA 36 11

18 x=v¢ 16-33 1J 866 z -24

a11 SFC 16-11 @67 STO0@ 35 68

g1z XY -4] 868 RCLD 36 14

813 £ 713 869 STOA 35 11

14 E=y% 16-332 @78 RCLE 36 15

e1s SFC 16-11 871 STOB 35 12

816 K2Y -4i 872 RCLI 36 46

a7 g 85 @73 sToC 35 13 i

gig  x=vY7 16-33 874 6703 22 83 |—

@18 6107 ZZ @7 875 sLBLB 21 @é —

@28  6TC1 22 8l E—— 876 DSP4 -63 84

821 ¥LELE Z1 1z @77 6SB8 23 86

az¢  SPC i6-11 ] ars i 81

823  CF@ 1§ 2z @e Calcuiate A and v @79 ST0A 35 11

824 xLBL3 21 a3 888  FRTX -14

25 RCL: 36 81 881  RCLE 36 15

826 RCLA 36 11 , @82 RCLD 36 14
827 RCL4 36 84 g 8832 z -24

828 RCLE 36 12 | 6884 STOB 35 12 i ]
@828  GSBY 23 85 : @85 PRTX -14 Print Ay, v
@38 RCL7 36 67 i 886 RCLI 36 46 1
@31 RCLC 36 13 Iteration: 887 RCLD 36 14 i

a3z =35 |power method g8e = -24

833 + -55 889  STOC 35 13

634 STOD 35 14 ese  GSB8 23 8§

g35 RCLZ 36 @z as1 SPC 16-11

BZEé  RCLA 36 11 @92 RCLS 36 85 ]

37 RCLS 36 85 893 RCLB 36 12

#38 RCL 36 12 894 RCL4 36 84

639  GSES 23 8% 895 X -35

@48 RCLE 36 88 896 - -45

841  RCLC 36 13 897  P:S 16-51

842 X -5 898 STO6 35 66

843 + -55 e99 S 16-51

B44  STGE 35 15 188  RCL6 36 8¢

@45 RCL3 36 83 181 RCLC 36 13

A46  RCLA 36 11 ; 182 RCLY 36 84

847  RCLE 36 8¢ 183 X -35

A48 RCLB 3o 12 ; 184 - -45 Construct B matrix
@49  GSE9 z3 89 ‘ 185 28 16-51

@58 RCLS 36 a5 186  ST07 35 87

851 RCLC 36 13| 187 P35 16-51

as2 X -35 188 RCLS 36 @6

853 + -85 189 RCLE 36 12

@54  STGI 35 46 | 116 RCL? 36 @7

855 RCLD 36 14 111 X -35

85¢ RCLA 36 11 SEGISTERS 112 45

1 2 3 4 5 6 7 8 9
M a1 a1 a3 412 42 432 . 43 - 423 - 433
S0 S1 S2 S3 S42 2 [ss2 2 |[ss 7
A3 Z%’ Vg Zg’ Vg A2 Z2> V2 Z3> V3 byy byy b2 1b22
D - - I
f‘emp, (x})k= 1 (A;)k ¢ (X;)k temp Av}, _t2> Ftemp Av;, g temp Av3




97 Program Listing 11

10
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

113 P2S 16-5¢ | ! 169 25 16-51

114 €TS8 35 85 : 178 RCL@ 36 @a

115 28 16-51 ! 171 2y -4]

116  FRCLS 36 @5 172 - -45

117 RCLC 36 13 72 z -24

118 RCL7 36 @7 174 ST=! 35-24 81

119 X -35 175 S§T=Z 35-24 @:

128 - -45 176 RCLB 36 12

121 25 16-51 177 §T+f 35-55 ai

122 8708 35 8% 178 RCLC 36 13

123 RCLE 36 86 179 ST+2 35-55 8:

124 + -55 188  RCLA 36 11

125 §T0I 35 46 181  PRTX -14

2€ Ae 53 and solve for the 182 RCLI 36 &1

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

128 RCLS 36 @% A 2 184 RCLZ 36 @8z

129 -35 3 185 25 16-51 —

138 FRCLS 36 88 186  E6SBE 23 @8 i

131 RCLT 36 87 187 SPC 16-11

132 X -35 188  F@? 16 22 @6

133 - -45 189  RTN 24

134 4 84 198  SF8 16 21 @&

135 ¢ -35 181 25 16-51

13¢ - -45 197 RCL@ 36 @é

137 I¥ 54 193 RCL3 36 83

138 2 8z 194 STo@ 35 @e

139 = -4 195 2y -4]

148  STOD 35 14 196  §T03 35 a3

141  RCLI 36 46 ; 197  RCL! 36 a1 ;

142 z é: g 198 RCL2 36 az !

143 : -2 ? 199 RCL4 36 84

144  STOE 35 15 ! 268 RCLS 36 85

145 RCLD 36 14 z 281 8102 35 az Calculate V3

146 - -45 i 28z R -31

147 ST08 35 @6 , 283 §T01 35 al

148 RCLE 36 15 ‘ 284 i -3

149 RCLD 36 14 , 285  ST0S 35 85

156+ -55 | 266 B¢ -31

151 8103 358 — 287 ST04 35 84

152 *LBLZ 21 82 T 288 ETOZ 2z 8z

153 RCLE 36 66 2689 kLBLS Z1 8% —

154  GSB& 23 86 216 X -35

155 RCLE 36 86 211 Ri -3i

156 - -45 212 X -35 X, +

157 8102 35 8z 213 Rt 16-31

158 FRCLE 36 @& 214 + -55 ]

159  §T0! 35 @i 215  RTHN 24

168 XY -41 216 xLBL8 Z1 a8

161 25 16-51 ; » 217 PRTX -14

162 RCL4 36 84 Solve for v 218 #LBLV7 21 &7 Print

163 FCLT 3€ 67 | 218 SPC 16-11 |

164 Ri -31 | 228 RTN 24 -

165 K2¥ -41 221 R-S 51

166 Et 16-31 |

167 G5B9 23 @s 1 | I

~ i - |
_ 168  RCLE ‘f 86 LABELS FLAGS SET STATUS

a;;  Pag'savif ° 03 FLAGS TRIG DISP
a > b c d 1 ON OFF
o O X DEG N FIX X
OA], vl | 2 y2, 3 |3 2 10 M GRAD B scg g
RAD EN

S 6 7 8 X + 3 g E} g n 4




Program Desecription 1

11

~

C

\_

Program Title Matrix Algebra

ontributor’'s Name Jeffery J. Straw

Address 419 Michigan St., Apt. 4
City Hancock state MI Zip Code 49930

-

Program Description, Equations, Variables

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

Equations used are:
Matrix Product: Xij =

; Xin Ynjs 1= 1,2,3; § =1,2,3

Matrix Sum or

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

Scalar Multiplication:  Xjj = aXjj or Yij = bYij, 1=1,2,3; Jj =1,2,3

Operating Limits and Warnings

The product of two matrices where the number of columns
of the first is unequal to the number of rows of the second is undefined, as is
the sum or difference of two matrices of unequal dimension. These illegal
operations will be undetected by this program, since it assumes each matrix is

a submatrix of a 3x3, all undefined elements of which are zero. Correct answers
will result for legal operations, but care must be taken that the operations

are indeed legal.

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

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

J
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Program Deseription 11

(fSkwchws) The matrix X = 2 is stored as 2 0 0
3 3 00
0 0 O
\_
-

Sample Problem(s)

Given the following matrices, find P*Q:

P=1274 Q=194
163 14

25
Solution(s) 3 [A] -~ 0.00
2 [R/S] 7 [R/S] 4 [R/S] 1 [R/S] 6 [R/S] 3 [R/S] ~ 3.00
2 [B] -~ 0.00
9 [R/S] 4 [R/S] 1 [R/S] 4 [R/S] 2 [R/S] 5 [R/S] > 5.00
[C] - 0.00
[f] [A] > 33.00%** 56.00%** 0.00***
21.00*** 43.,00%** 0.00Q***
0.00*** 0.00*** 0.00***
L P*Q is given in the upper left 2x2 submatrix.
Reference(s)




User Instruetions 13

MATRIX ALGEBRA

prt Y
# col Y

INPUT ouTPUT
STEP INSTRUCTIONS DATA/UNITS KEYSf _ DATA/UNITS
1| Load Side 1 and Side 2 I
2 | Input number of columns in matrix X n A [ ] 0.00
Enter elements of the matrix X by rows Xij | R/S f | Xij
Repeat step 3 until all elements are entered ]
4| To copy X into Y, go to step 10 \ |
To multiply X by a scalar, go to step 11 | || l
5| Input number of columns in matrix Y m | B || | 0.00
6 | Enter elements of the matrix Y by rows Yij 1 | | Yij
Repeat step 6 until all elements are entered y | | |
| N |
7 | For matrix multiplication (X*Y > X) | C || | 0.00
l | l
8 | For matrix addition (X+Y - X) D 0.00
| |
9| For matrix subtraction (X-Y - X) | £ ]| D | 0.00
I
10| To copy X into Y (X - Y) | f || C | 0.00
I || |
11| To multiply X by a scalar (aX > X) a [ B | ] a
I R
12| To multiply Y by a scalar (a¥ - Y) a | £ ]| E | a
I .
13| To print (display) the matrix X | f Il AL [ Xigr*
(A11_9 elements of the 3x3 are given by rows. | | |
The result is upper left justified.) l I |
R N
14| To print (display) the matrix Y | f£1l B Y *r*
(Same note above applies.) | N ]
(I N .
15 To interchange X and Y | ] pzsl
R
16| For further operations, go to the appropriate [ | ]
step, 2-15 I
I
17] To Clear X x | £ | lec ®egl x
I
18] To Clear Y + | £ [P%s]
| € | |c.®ea]
| £ |Pxs | x
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14
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

881 *LELA Z1 11 @57 RCLE 36 15

@@z CF@ 1€ 27 8@ o , @s8  §T07 35 63

@83 CLRG 16-53 Iitalize X 4o al 859 RCL4 36 @4

as4  cT0@ 22 @6 zercs @68  STOR 35 11

@85 ¥LELE 211z @51  RCLS 36 85

@@c  SFE 1€ Z1 BE a6z  STOB 35 1z

ae7 28 16-51 N s @63  RCLE 6 @6

@88  CLRC 16-53 Taitalize ¥4 O 8cd  STOC 35 13

a8s  F28 16-51 865  CSB2 23 8z

818 xLBL@ Z1 @@ Test # of coluwmns 866  5T04 35 84

@11 ABS 16 3i for propes range 867 RCLD 36 14

e12  INT 16 34 (§4:0 4 < +rakl @68  5TOS 35 a5

@13 STO6 35 @@ as 3) @69  RCLE 36 15

a14 4 a4 @78 ST06 35 a¢

RIS HLYT 16-35 Enre~ isplay @71 RCL7? 36 @7

f16  CLX -5 72 STOR 35 11

a17 1% 5¢ S 77 RCL® 76 86

@18 ¥LBL! 21 a1 noap for ewtering @74 STOB 5 12

@19  RCLA 36 11 ecken @75  RCLS 36 8%

A28 RS 3 876  STOC 35 13

821  ISZI 16 26 46 77 GSE2 23 az

22 F@% 16 23 8@ 78 STOF 35 o7

@z3 P38 16-51 879  RCLD 76 14

824  STO; 35 45 @g8  ST08 35 a8

825  Fa® 16 23 @6 @81  RCLE 36 15

82¢ 25 16-51 @s?  sToS 35 @9

@27 STOA 35 i1 5 @83  CLX -5]

828  RCLO 36 8@ This row de-ef @84  RTN 24 )

829  RCLI 36 46 X so, skip the 865 sLBLZ 21 @2 Metrix rmultiply

@38 x#Y" 16-32 @To L and resse age 25 16-51 subsebiue

a3l cT0i 27 al +he T registen @87  RCL9 36 89

@32  RCLI 76 46 asg X -35

3z k; @3 @89 RCLE 6 1z

834 ) -6z @98 RCLE 36 @6

a3s 1 61 89| X -35

a3 : -24 89?2 + -55

@37 INT 16 34 893  RCLA 36 il

a3 1 61 894 RCL3 36 a3

39 + -5 ags X -35

a4e 3 a3 896 + -55

841 -35 8s7  STOE 35 i5

@4z STOI 5 46 898  RCLC 36 13

@43 ki a3 @93  RCLE 36 as

@44 ST+@ 35-55 @i 108 ¥ -35

@45  GT0! 2z 81 , ‘ 181 RCLE 3 17

@46 #LELC 21 13 Meskei mulbiply 182 RCLS 36 @5

@47  RCL1 36 61 ro.chine | usin 183 x -35

@48 STOA 35 1i regsters ABCDE 184 + -55

849 RCLZ 36 62 £ datde ransler 165 RCLA 36 i1

@sa  STOB 35 1z +o \Subrodtine 2 186  RCLZ 3 @z

851 RCL3 35 83 and $rom 187 X -35

@s2  STOC 35 13 108 + -55

@53  £SB2 23 @z 169 STOD 35 14

@54 ST01 35 81 118 RCLC 36 13

@55 RCLD 36 14 111 RCL7 36 87

@ss  ST02 35 @z 112 X -35

4 6 7 8 9
° Used | X1y X12 X13 X1 | Xp2 X23 X31 X32 X33
SO S1 S2 S3 S4 S5 S6 S7 S8 S9
Used Y11 Y12 Y13 Y21 Yoo Y23 Y31 Y32 Y33

A B C D 1

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

113 RCLE 36 12 169  F17 16 23 8l

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 87

118  RCLI 36 81 174 CLX -51

118 X -35 175  FRIN 24

128 + -55 176 xLBLe 21 16 15 Scalav MWH:plm&e«

21 P25 16-51 177 SF2 1€ 21 82 routines - aX> X

22 RTN 24 178 28 16-51 (LBLE) o~ a¥2¥

127 xLBLk 21 16 1Z Loop for 179 #LBLE Z1 15 (LBL &)

124 SF1 16 Z1 @l Aisplaying (67) 188 g 83

125  ET03 22 a3 o prinding (37) 181 8701 35 46

126 xLBLo 21 16 11 e contents 182 CLX -51

27 CF1 16 22 81 of pmoddeix X 183 + -55

128 xLBLZ 21 83 N 184 xLBL8 21 @6

29 1 o el 185 STxi 35-35 45

138 STOI 35 46 e 186 DSZI 16 25 46

131 xLBL4 21 84 187 6708 z2 88

132 F17 16 23 &1 188  F2? 16 23 82

133 P2S 16-51 189 P28 16-51

134 RCLi 36 45 198 RIN 24

135  F1? 16 23 8l 181 R-S 51

136 P3S 16-51

137 PRTE -14

138 ISZI 16 26 46

139 g 65

148 RCLI 36 46

141 5£y? 16-35

142 GTO4 22 84

143 CLX -51

144  RTK 24 200

145 xLBLe¢ 21 16 13 X>¥ leop

146 g G

147 sTOI 35 46

148 %LBLS Z1 85

143 RCLi 36 45

158 25 16-51

151  STOi 35 45

152 25 16-51

153 DSZI 16 25 46

154 E6TaS 22 85 210

155  CLX -5;

156  RTW 24

157 ¥LBLd 21 16 14 : -

158 SF1 16 21 &1 matrix subiracten

158 GT06 22 @6 or

168 xLBLD 21 14 oddtion routine

161 CF1 16 22 a1

162 xLBLé 21 86

163 3 s

164 sTOI 35 46 220

165 xLBL? 21 87

166  P2S 16-51

167 RCLi 36 45

168 =5 16-51 LABELS FLAGS SET STATUS
At col XP #coly Pxey>x Pxevy > x[F ax > x [°Xory FLAGS TRIG DISP
“ort X [PprtY |° x>y [P Xy > X [° ay >y used R N
0 1 2 .13 4 2 I s GRAD O scl O
- OFLO? 6en’c 1oop 7subroutme8 aorb 9pr‘t 1oop 3aX or aY¥Y > O RAD O ENG 0

copy loop dor D + loop s mult loo 3 0 K n
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Program Desecription 1

(" )
Program Title 67 - Characteristic Equation of a 4 x 4 Matrix

Contributor's Name Matthew Bishop
Address 327 Forbes Avenue o o R _
City  San Rafael . ___State California ___ZipCode 94901
\_

rProgram Description, Equations, Variables B B, w
Giv /d; 42 d3 dy
__ds dg. QA7 dg
_dg djp 4y dio

B di13 din di1s a1’ ) _
_The characteristic equation is A*: r})\3+rg)\ +rzAtr,=0
where _ L
ﬁl"(al+as+d1ﬁa4s) o

_rp= (ajtaj;)ag + (aitaje)ars + (a; + ag)ais~ @gdi1u- @12815-37310-3285-33du
—a4,dj13

Y’3=-det(A1 )-a;(aga;taga;eta;ja16-a814-3 93151@1@1‘0)"7 S

aoras(al 1+a1g)-aaa1 q-a-,aq'l-aaf-aq(aa+a4,5)ia5a1nta“,aw_],,, S
_ tay[ajs(agtary)-asais~asaiy] o
r,=a,det(A;)-a,det(A,)+asdet(As)- audet(Au)

_Where ag \) as a; ag \ /65, g asg\ s dg_ a7\
_ A, /alﬂ a;; ai» A,= a

@a A1 a32 JAs=[ as a‘uwa,u,and.ﬂAn% dg djig dj ,_,,ﬁ
14 @15 A1 dj3 dys5 djsg \313 diy 43 di13 din dis

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

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 /. 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

1 0 2 -
3 -1 0 2
-2 -1 -1 07

L 3

_Ans. X -) +72#2=0

- : E— —
Sketch(es)

\_ —,
(~ . . . . R
sample Problem(s) _ Find the characteristic equations of the matrices L

1),1 0 1 0 2)1..0 0 0

1 0 2 -1 1}
3 -0 2 J
-2 -1 -1 0 N
v 3 2

Ans, A -x 43X #2)-5=0 R

Solution(s) 1) [A] ---===--uu-- > 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 ------------- > -1.00,0.00, 7.00. 7.00 flashes, load
second card --------—-—---- > 2.00
2) [A] =----mmmmmaeo > 1.00 Enter on successive pauses in this order; o
1,0,0,0,1,0,2,-1,3,-1,0,2,-2,-1,-1,0. Each time i+1 will be displayed, except
after the last 0 --------- >-1.00,3.00, 2.00. 2.00 flashes, load R
second card ------------- -5.00. -
\_
s
Reference(s)




'8 User Instruetions
1 CHARACTERISTIC EQUATION OF A 4 x 4 MATRIX Z}
I
STEP INSTRUCTIONS DATAIUNITS KEYS DATAUNITS
1. Load Card 1 E;I L::

2. | Initialize I4:1[I Il 1.
3.| Load a,, 1<i<15 a, I i+
j ' I

4. | Repeat step 3 until 16 is displayed then [ || |
enter a, .. a,, [ l | ' |
- - N r.
R
I re
T 7
5.] r, will flash for 1-second intervals. During [ I ]
a;v of these intervals, load side 1 of card l, | [ l
2. The program will then continue [77 l | - | r,
T
6.] For a new matrix go to 1. { H 1]
I
NOTE: _DATA ENTRY ORDER: } | H]}
e a a2 -
a__a_a__a .
A=l a, a,,a,, a5, L]
N\ orsarearsares S
L]
Also, trace (A) = -r, | [
det (A) = -r, [ 10 ]
]
[0
[
]
I
I
I
I N
l | |
I
| I




STEP

KEY ENTRY

KEY CODE

97 Program Listing |

COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
aB! xLBLE i1 e Compute the AS7  RCLA 36 11
282  RCLS 6 85 determinant of ase + -55
863 RCLS 35 65 a 3 x 3 matrix @59 RCLI 36 46
a4 -35 aca + =35
@85  RCLE 76 86 Ry Ry Rj 861 CHS -2 _
886  FRCLE 36 86 Ry Rs Re BEZ  PRTS -14 |Display r,
@67  GSEZ I3 63 R7 Rs Ro 867  RCLE 36 e |Compute r»
a@g  RCLI 36 a1 @64 RCLA 3 11
ags ¥ -35 acs + -55
@16  RCLS 36 86 @66  RCLS 36 85
@11 RCLT 36 &7 Ag7 x -35
212 X -35 @cs  RCLE 35 0@
813 RCL 36 84 @g9  RCLI 36 46
@14  RCLS 36 @5 ave + -55
@15  GSEZ 23 83 871  RCLA 36 11
@16 RCLZ 36 B @72 GSB? 27 8z
@17  GSBZ 23 8z @73 RCL@ 36 88
@18 RCL4 6 84 @74 RCLS 36 85
@19  RCLS 35 65 ars + -55
azg ¥ -35 76 RCLI 36 46
21 RCLS 36 85 @77  GSBZ2 23 8z
22 RCL? 36 @7 @78 RCLT 3¢ &7
823 GSB3 23 83 @79  RCLD 36 14
@24 RCL3 76 83 @%@  GSE3 23 83
0825 xLBLZ Zi az B&1 RCLE 36 17
26 X -35 @82 RCLE 36 15
@27 + -55 @83  GSE3 23 &3
@28  RTN 24 @84  RCL6 36 86
29 #LBL3 21 83 @85 RCLS 36 89
aze X -35 886  GSBE3 23 83
83! - -45 @87  RCLI 36 81
a3z RTN 24 @88  RCL4 36 84
834  MRG 16-62 @%@  RCLZ? 36 8z
835  PSE i6 51 @1 RCL8 36 88
836 CTo4 2 84 L @92  GSEZ 23 83
A37 *LBLA 21 11 Initialize @93  RCL3 36 83
a3e G a5 @94  RCLC 36 13
@39 ST0l 35 46 . @95  CSB3 27 83 _
848 xLBLI 21 a1 Load input 896  PRTX -14 Display r»
a41  ISZI 16 26 46 @97  RCLé 36 6@ Compute rj
a4z 2 @z @98  RCLS 36 85
@43 = a5 @99  RCLE 36 @6
@44 RCLI 36 46 186 RCi7 36 67
a45  KEY7 16-32 181 25 16-51
@46 SF2 1€ 21 8 18z ST03 35 83
847 a as 183 Ré -31
a4g - -45 164 §T0Z 35 8z
@48 PSE 16 51 165 R -3t
ase  Si0i 35 45 166 STOI 5 &1
asi 20 16 23 8z 167 R -31
@s? GTa! 2z 81 188 STO0@ 35 g8
851 P2S  16-51 Compute r, 188 PrS  16-51
@54 RCL8 36 86 118 RCL9 36 85
@55  RCLS 36 @5 111 28 16-51
856 + -55 —con 112 §T04 35 84
Usec k Ry 2 R, ° R, ) R, ° ° Re ’ R7 ° Re °
S0 S1 S2 ) S3 S4 S5 S6 S7 S8 S9
a, a, a, a, as a, agy a,
A B C D 1
a, a, a;, ay, a5 a
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS

" 113 RCLA 36 1 163  GSE3 23 @3

114 §TDS 35 @5 178 RCLZ 36 &z

115 RCLE 36 12 iI71 65B2 23 8z

116 STDé 35 @6 72 RCLS 36 85

117 RCLD 36 14 172 RCLA 36 11

118  ST07 35 87 174 + -55

118 RCLE 36 15 175 RCLC 36 13

128 STO8 I5 85 176 X -35

121 RCLI 36 46 77 RCLS 36 88

122 8109 35 829 178 RCLE 36 15

123 EGSBe 23 ga 179 GS5B3 23 83

124 STx@ 35-35 @@ 188 RCL4 36 84

125 28 16-51 181 RCLD 36 14

126 CHS -2z 182 EGSE3 23 83

127 RCLI 36 46 183 RCL3 36 83

128 RCLA 36 11 184  GSB2 23 8z

129 + -55 185 PRTS -14 Display rj

138 RCLA 36 11 186 ET04 22 84 Position memory

131 X -35 187 R-S L3 for new card

132 RCLA 36 11

133 RCLI 36 46

134 GSBZ 23 6z 190

135  RCLT 36 o7

136 RCLOD 36 14

137 GSE3 27 83

138 RCLE 36 12

139 RCLE 36 15

148  GSE3 z3 83

141  RCLE 36 66

142 RCLS 36 89

143 GSB3 23 83

144 RCLB 36 8@ 200

145  GSEZ 23 83

146  RCLA 36 11

147 RCLI 36 46

148 + -55

149 RCL4 36 84

15@ X -35

151 RCL? 36 &7

152 RCLE 36 12

153 GSBI 23 83 =

154  RCLE 36 86

155 RCLE 36 85

156 6SB3 23 83

157  RCLI 36 81

158  65B2 23 8z

159 FRCLS 36 85

168 RCLI 36 46

161 + -55

162  RCL8 36 85

163 X -35

164 RCLS 36 63 i

165 RCL4 36 84

166  GSE3 237 83

167 RCLE 36 12

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

0o O X DEG KX FIX X
OUsed ' Used 2 x,+ 3 x,- 4 Used 2 Used 1 0 K GRAD O sci O
5 5 7 5 5 3 2 g % RAD O ENG O
3




STEP
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KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
Bal  RCL4 36 64 Compute r,
@62  RCLE 36 66
883  RCLC 36 13
a64 25 16-51 060
885  STO7 35 &7
886 R+ -3i
ger  ST04 35 84
gas Ri -31
889 5701 35 @i
p1e  £SBa 23 o@
e11 25 16-51
812 RCLI 36 81
813 x -35
814 RCLS 36 85 070
815 RCLS 36 89
816  F25 16-51
817  RCLD 36 14
g1g  STO8 35 88
819 Ré -31
828  ST05 35 85
821 Ri -31
822  §T0Z 35 @z
823 Re -31
824 ST-8 35-45 @8 080
825 6SB@ 23 @e
826 25 16-51
827 RCLZ 36 82
828 X -35
829 RCL6 36 86
630 28 16-51
g31 sT03 35 63
832 Ré -31
@33 ST+@ 35-55 @@
834 RCLA 36 11 090
835 STO6 35 86
836 RCLE 36 15
a3z ST09 35 69
838 €SBA 23 g@
839  P2§ 16-51
A48  RCL3 36 83
841 25 16-51
p42 X -35
@43 ST-8 735-45 @@ =
@44 RCLE 36 o6 _
845  PRTY -14 Display ry
a4¢  RTN 24
847 RS 51
] SET STATUS
FLAGS TRIG DISP
ON OFF
0o O I DEG [ FIX [
110 10 GRAD O scl O
2 O | RAD O [ ENG O
3 0 n
REGISTERS
Ouysed |' R, 2 R, 3 Ry [* Ry 5 Ry, |° R 7 R, & Re |° Ry
SO0 a S1 a S2 a S3 a S4 a S5 a S6 a S7 a S8 a S9 a
1 2 3 L 5 6 7 8 9 10
A ap, B a2 c dis 0 dyy drs ! dre
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rProgram Title 0/V£ OIKP DETEM/NMI- AA/D ’/VVEK;E 0F /4 .5 x 5 w
MATRIX

Contributor’s Name JOWN L. &VSMFso/V

Address KVPDOCK HOVSE Y, CALT. £Cl

ciy FASAPEVA state A Zip Code F[126

\_

r ’ ) .
Program Description, Equations, Variables 77& /ﬂq//’/,t A /5 /ﬂ”"‘/ é/

compum WSt the aéf{mm/’w/:f /I y and  then e ,
a/if'(/;’m;ﬁj 14/ 7‘ IOV /4,/ g LE. 77;e iatose (IXY) abtosyod
.Aj .»/g/zf/?:/l Ahe /(/}-;f row Wu{ hs?  columm a/( A. ,Z/'[ é,
5 e frst Gewent of A7, then
_ /17‘ [ Aﬂ)
4 ) def ( A)

Th  mafrix & then ///”/A/I}é’c/ b émfy a new dement
Y e 4, /K/}‘/bn, nd e proees & reserted. Tis
coatinges ant!! ax  e@tie  colvin  fus Lén jém/, o V%/%
/pp/}n" <] may e //'65(/ Yo ///h/ blo next colpmm , a4t v om

ccommt  Aust Le  Khen /5r sin cAm/q»:c & s proces,
wmd A ﬁ:/ Y e maix Lrang/ose 7[ s 127/9& v
Nayrik 13 He Averse . o ,

Progran  excation 1 f/{//% long, o He order 7[ 47//[ %

how” 0 /’/%«/ e atre’ matric. ,

Operating Limits and Warnings  EX 74514 /}é/ miners  mqy be Haxurate /4
q4 /7/ - CMJ//‘MI‘/ ma/r/,'r ’ 1kt a"é = ;:j.',' . o

[ woran 5 Stheed ~ e middle 0 cxecqtion data ////
Je {f CJM y/%% M/Z in The  repstis. / ’
Shee tme betuery tf/y/{)ﬁ/ Volhes /5// A7 B o, HP-47 wrs
L Shonld //v/d& Subetl tate complete RS shtments /4/{ PIF statemots 5

7

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

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

\_ _J




Program Deseription 11

23

(This matrix  aises i roblon of fifthg a b splie
W a4 sef ﬂf 5 difa /a/kf/ / / v P

rSkétch(es): o 7 - ‘ . )
Ri A Ay Uy 4y ROy 0S5 AN\
: : . . A Ay _4;;_41,‘ 444 — - " “ s/ 5/ &
[t 4/’/‘47140(7*: As 43 44y ds | =— | R2R7 5287 C
L o Ay Ay Ay Ay Ay R3 k8 5368 D .
.4].4”.4,,4,.4;’ \RY & 59 E /.
\ (Proyran displys “a” subseript affor it s erfored) )
rSample Problem(s) C.’!”/Ilf{. 7%( ,l"ﬂ/ll'.fl 7/ ; )l/( fr/'%’::/am/ /’llfl’/'l./, ] A j
| I 2 o o0 0
I 4 o 0
A=1lo 1 4 | o
o 0o | 4 | B
0 0 0 2 | , , R

Solution(s) 1 m 1 @0@0@10 "“ 2@ 4@1E0E am/
0@1@‘/@1@0m 0 [35] 0 (5] 1[FE H BBl 2 §7], O 0 KB] ORE 1 F8) | &)
[B] —= 200 e (éﬁmunf) (several mingtes ac  regurad.)

\( ;dc% | 52/1&54 72[(: thout € moutes  fo am/t//(-}

SL 1T M .33 ak 6. 1T aer 617 a

8,55 Kh» "B AT 8.85  wxn -8.85 Kbk
[E]s-i17 so[gmr 0.35 wirfe]w-b.i7 H»@-v 6,17 wxx

0,68 xx» -G, i XEw &.55 wxxx -8, 58 AkxT

8. 17 ¥ER t“: KRR “i IT kRN ERT 3 ¢ S

s
Reference(s)




User Instruetions

INSTRUCTIONS

INPUT
DATA/UNITS

OUTPUT
DATA/UNITS

Y | Loed side | ond side Z
2 | Taput a,. q, 1,00
Lla,em" 4y C(reprot ;4" Fe2 to 25) ds 3
4 Dpfmgl ££/(¢ t‘iﬁk}{ mode.
g Cdm’#c def(A). dt A ¥
6 lz@ufz Flrst column lf A7 b, ¥
b, ¥#¥
b, AAA
b #F
b, ¥¥¥
Coglﬁ_&mLméfm_ef A" b, M¥
7 b H¥
by oM
b, X
b, P
fod _colyman ' 1¥
LM}.«MM/ olynn_of A t ot
b, ¥
by $4
«f | by ¥1F |
&m&_ﬁacfé_m&mn A
/ ¥
7
b 3%
b ¥
by FHF
Compate last  colomn  oF A’ b,, ¥%
"
by #¥¥
é‘ o
HP-47 nsers »%4__414?( to subsF e
Vs, 25 /93, 1%, I‘i‘i
202, md 205, lhen using E% o putpot- latz,
& ﬁédzssan/wfoms/’)w "aftor He lash efemendt -
of 4. lolvnn f mﬁmyr 7den lubel & Niun be ¢ lptoen

oF nex+ ColVm
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25
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
T LI L
21 11 ] ) 057 RCL] 36 46
B u/’ttf CLY, 058 1 ai
5 4 ( ps9 s 85
1 as & I
Y Hsing ) " @60 NEY? 16-32
ZUIE 1L jedex m/»'fer o1 G104 22 6
35 45 aes ¥ =31
16 26 46 B3 Re -3
; 36 a6 B64  STOI 35 46
i 5 45 RIN 24 )
@ 27 16 11 866 ALBLL 21 Bl Eiad the el
i 4 a7 P25 16-51 ,
a1 LB i ass  RCLZ 36 82 of e 3X3 war
: . @69 RCLE 36 8 ‘
e L compute detrmimts pes oy x % of the 4XY rirory
@ B8 360 I mmere ¥imes @71 RCLE 36 15
@ ES 23 @5 , A a7z X -35
@ Bi c3an A corepry a73  RCL? 36 67
@ BS o5 g mnd 4dd % 874 RCLD 3 14
@18 ESEE 23 @6 , a7s X -35
G260 ESES 23 85 /47‘ Wofal Aeoming, 876 RCL4 36 @4
@21 GSEE 23 6e 877 x -35
B2z ESES 23 @S ave o+ -55
623 GC3E@ 23 66 879 RCLC 36 13
B24  GSES 23 85 GE6  RCLI 36 @3
825 CHS _2z Ag ] X -35
826 PRTY -14 882 RCLS 36 @S
827 SPC 16-11 a2z x -35
828 RTH 24 PE4 s -55
G29  RTH 24 , @85 RCLC 36 13
636 MELe 0186 Exprd WA matriy @86 RCLE 36 86
@31 g Y ) . ag7 X -35
@3z  GSEI el a5 s a8s  RCL4 36 a4
3T ESEI ;7 @ . g8 x -35
bt o calealete /s e -45
35 GSEI 20 et mn?. @91 RCL7 36 67
AZE ECLI 36 46 aqz RCL3 36 Bi
@37 z 8z 893 X -35
A3E 4 és 694 RCLE 36 15
a39  5TGI 5 46 aes  x _35
848 ENT? -2 B9 - 45
a4t sLELG 21 B4 8a7 25{5 3 ?;
agqz ' -31 aqg C 36 14
843 -3 A998 x -35
G844 36 45 186 RCLS 36 89
45 2365 rome colmns of 181 x -35
" i3 63 102 - -45
A47 R C 183 P& 16-5i Ly by finet
B4 23 63 104 RCLE 35 @5 multiply & A
A49 16-4i les x -3:- ”%{7 ’/ #He Y
A58 8z 186 X -4 . et
A5 6c 187 - -45 s X, ACHA
@5z o+ -55 188 RCLI E 46
853 ¥2l 16-41 189 2 %
054 ST0i 35 45 En sro;: s 3‘5
055 RV -3; 1 46
05¢ DSZI 16 25 46 112 ENTH -2
' REGISTERS
0 1 2 3 a 5 6 " a ® a )
S0 ‘ S1 Z S2 S3 S4 S5 S6 S7 4 S8 a S9 a
a, 3 a3 Ay M5 a4 Uy /9 ” o
I ]
A B c D E a et A, mdex
a,, 423 1,2 Azg 2y 7
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
r T v g T T
313 «lBL2 21 az rolate colums ’ 169 5 a5
14 R -3 | 170 - -45
s R 3 ofF 3x3 a7 sTo
116  RCLi 36 45 | 172 1
117 ESE3 23 a: 173 CHS
118 GSEZ 23 83 174 X#97
119 ESBI 23 @3 175 GT06 ..
126 K21 16-41 176 Ri -3
121 I @i 177 24 -3
122 5 és 178 §T0l 35 46
23 -55 173 RTN 24
124 16-4] 186 ¥LBLT 21av | i af SHsr
125 35 45 181 s3I 16-41
126 16 25 46 182 i: | one datwm
127 -3 183 - -45
128 3E 46 184 21 16-41
128 2 éz 185 RCLi 36 45
136 @ & 186 #2Y -41
131 REYT 16-3Z 187 STG: 25 45
132 ET0Z 22 @z 188 Ré -3
133 Ri -3i 188 RTH 24
134 Ri -3 198 WLBLC 21 13 compute  one
135 S0l 35 46 191  GSBE 23 66 -
13 Ré -3 192 = 24 | evban o A,
137 FTN 24 193 PRTS -14
132 ALBLI 2103 pfetion of fust 194 csBe T e |rofgfe 0 POV
139 k21 16-41 195 5 -24
146 5 5 e darim 196 FRTY -14 % ;am/zdz next
141 - -45 197 GSBA 23 @6
142 21 16-41 198 = 24 | eolann
143 RCLi 36 45 193 PRTY -14
144 X2v -41 206  GSBE 23 86
145 STOi 35 45 281 : -24
146 Ri -31 282 FRTY -14
147 RTN 24 287 GSEE 23 @@
148 ALBLD 21 14 permufe matalt 264 = -24
145 RCLI 36 46 285  PRTE -14
15a 2 iz rows (5KX) 286 GSED 23 14 |rofafr tows
151 4 B4 287 SPC 16-1i
152 §T01 35 4¢ 288 FTN 24
153 ENTt -2 209 ¥LBLS Z1 @s ,,.,/f,;,d’.«; 4
154 *LBLE 21 w6 218 x3y | . P
155 Ri -3 211 RCLA 36 11 efomaant by %
156 R¢ _ - 212 % -35 @(e Hemert atnF
157 ECLi Je 45 213 + -5o ‘ ‘
156 GSEF 23 er 214 STOI 35 46 |which the Y i
159 GSE7 23 @7 215 RN 24 g mior. )
168 GSET 23 a7 216 R/S 51
161 GSE? 23 @7
162 K2l 16-41
163 4 @4
164 + -85
165 K21 16-41 =
1€6  STO4 35 45
167 RS ~31
16§ RCLI 36 46
LABELS FLAGS SET STATUS
Store 45 Z"‘ fet(A) ZM A7 Cotte rovs | 0 FLAGS TRIG DISP
a c d e 1 ON OFF
oy for A i - i o 0 K | pEG ™ | FIX x
0 1 2
S_M : f;/faxs " usedl 8«#5/ 9 used 3 s O m| B | tNeo
" soed 4sed used_ 3 0 R nZ




27

Program Deseription 1

Program Title SIMULTANEOUS EQUATIONS IN SIX UNKNOWNS

Contributor's Name Robert E, DeBolt

Address 9667 Taylor Court - )
City Pickerington State Ohio _ZipCode 43147
\. J
gogram Description, Equations, Variables R : ﬁ
Coefflicient rrl s1 ¢ wl v/ W11 K1,
Matrixs r2 82 t2 u2 v2 w2 k2

r3 83 t3 w3 v3 w3 k3 S
ﬁ 4 84 t4 u4 w wvd ke ‘ o )

r5 a8 t3 wS v5 w5 kS
ré6 s6 16 ué vé wé ké6°- - -
By Crout's method, let (si 3) be the elements of the given matrix amd ‘“(A*;i)wv—*
be the elements of the derived matrix. Then

i-1 B
Ajy = %5 — E A A ; (diagonal terms)

Ay = a4 - kz_l Ay (i>j, gives the lover half)

i-1

My =g - Z Ak ) gy ( 1<3, gives the wpper half)

The solution vector is a

L o= A k"-'Z£+I AL 0 (lely ceeym)

Operating Limits and Warnings : R — _—
1. Re-order the equations, such that rl is not xzere.
2, "Error" implies inconsistency,

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

([ ske B
Sketch(es)

\_

2 )

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

Variables and coefficient matrix:

T r s t | v w k
17 34 170 748 3816,5 19669 1781.6
34 170 748 3816.5 19669 105325,625 4864.65
{ 170 748 3816.5 19669 105325, 625 573286,75 22810.975
|- 748 3816.5 19669 105325,825 573286.75 3172438.532 90845,9625
3816.5 19669 105325,625 573286.756 3172438,532 17757325,57 412293,4438
19669 105325,625 573286,75 3172438,532 17757325.,57 100361561.9 1858770.791

Solutiaon(s)
r = -11,52568830
s = -28,86312210
t = 45,32824695
u= 1.755025950
v= =2,815475715
= 1994145369
\_ J
.
Reference(s)

Nielsen, Kaj L,, Methods in Numerical Analysis,

page 183, The Macmillan Company, 1956,
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Sketch(es)
_ .
( )
Sample Problem(s) Compute the determinant and the inverse of the coefficiemt
~matrix in the preceding problem,
1. In order to compute the determinant of the eoefficlent ntrix, leas the
Kk vector, do the following: - -
1.1 Record the values obtained a.fter calcnlation for the folloringz -
- 82 => record cl t3 => record ¢2 =0
o u4 => record ¢3  v3 ® record ¢4
w6 =) record ¢5 -
12 Thedeteminant-rlxclxc2xcaxc4xc5 -
M2W.r ”‘lhe inveru may be computed by substituting each coln-n of the identity
W'M'natrix of order 5 for the k vector., The solutions ohtained by solvisg
the system rith this program represent tho reqnc“ve olums ‘vestors nf o
) wtho inféx;le -strix. -
Solution(s) determinant = o 17
17 x 102 x 484.5 x 2180.25 x 9447, 1507 x 39365.,555 = 6,812303266 x 10 -
[ +23704060 -,00407230 -,07938403 ,00076420 -,00381044 -,00057157
| =.00407230  .30094782 -,06239595 -.06620895 .02375172 -.00206822 |
) =.07938403 -,06239595 ,06240250 ,00028796 -,00859995 ,00095261 |
A'>) .ooo76420 -.08620895 .009287T96 .01782172 -,00603319 .00051864 |
| .00381044 .02375172 ~-.00859985 -.00603319 .00264614 -.00025403
- 00057157 -.00200822 .00095261 00051864 -.00025403 .00002540 ) 5
( N\
Reference(s) .
\ J




% User Instruetions

6 EQUATIONS

RCL (for card 2/2)

INPUT OUTPUT

STEP INSTRUCTIONS DATAUNITS KEYS DATAUNITS
1.| Load side 1 and side 2 of card 1/2, L
2, | Place side 1 of card 2/2 inte reader slot I
I
| bmt do not engage., —
3. | Enter rl: rl La | | rl
I
4, | Enter sl, t1, ul, vl, wl, ki, | || |
r2, =2, t2, u2, ,., thru vs [ 1 |
followed by R/S each emntry: [R/S|] |
I
5, | Immediately upon entry of v5:R/S, engage [ I
card 2/2 in the card reader, The card will { {}}
ill , B
stop vith valwe A after side 2 of the card .
has been entered. B —
T I
6.| Enter w5, k5, r6, 6, t6, ... thru ké I
folloved by R/S each entry: [R/S|| |
L]
7.| After entry of k6, the calculator will rum [ I
for approximately 20 seconds and will stop [ ]
with solution r,. [;:;J[f | r
L]
8, To display all solutions: LAl ] r
&/sIl | [ s
[R/SI[ | t
[B/s|[ ] u
sl | [
[R/s]l | v
L]
Note: If, during step 5, you fail to engagq [ 10 ]
card 2/2 in the card reader, them do the [ 7 [
folloving stepa: L } % {
9.| Prepare for Merge: } g } [!i@
10.| Enter card 2/2, side 1 and side 2, [ 10 ]
11,| Start pregram: [B/S]lﬁi;l Ags
12,| Go to Step 6. } ]] %}
I ]
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SIX EQUATIONS CARD1/2 Side 1, .
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
oo £ IRL B |31 25 12 f LBL A [ 31 25 11 | START:
x 71 ST0 0 33 00| with rl.
- 51 R/S 84 | Enter: sl,
f LBL C |31 25 13 060 h XsI 35 24
RCL 0 34 00 2 03]
r 81 4 04
S710(4) 33 24 h X:I 35 24
f DSZ 31 33 £ GSB C | 31 22 13
h RIN 35 22| R/s 84| t1
010 f LBL 0 | 31 25 00| RCL 10 f GSB C | 31 22 13
0 00 R/S 84| ul
GTO D 22 14 f GSBC | 31 22 13
f LBL 1 [ 31 25 01| RCL 11 R/8 84| W
1 01 070 £ GSB C | 31 22 13
GIO D 22 14 R/S 84| vl
£ LBL 2 | 31 25 02| RCL 12 £ GSB C | 31 22 13
2 02 R/S IFYIRN
GTO D 22 14| £ GSB C | 31 22 13
i o 1 o Wit
GTO 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 £ GSB E 31 22 15
f LBL 5 | 31 25 65| RCL 15 S10 0 33 00
5 05 R/S 84| t2
GO D | 22 14 RCL1 | 34 0]
£ ILH. 6 |31 25 08| RCL 16 RCL D _34 14/
) & 31 22 12
030 G%O D 22 ‘112‘ nzs 84| u2
f LBL 7 | 31 25 07| RCL 17 RCL 1 34 01
7 07 RCL C 34 13
GTO D 22 14 f GSB B | 31 22 12
£ LBL 8 | 31 25 08 RCL 18 090 R/S 84| v2
8 08 BRCL 34 01|
GO D 22 14 RCL B 34 12
£ LBL 9 | 31 25 09| RCL 19 f GSB B | 31 22 12
F IS0 D [ 31 25 L8 T
040 1 [}} RCL A 34 11
0 00 T GSB B | 31 22 12
+ 61 R/S 84 k2
h X:I 35 24 RCL 1 34 01
RCL(i) 34 24 700 f GSB 9 | 31 22 09
h X:Y as 52 £ GSB C | 31 22 13
h X:I 35 24 R/S 84| r3
h R¢ 35 53 STO0 2 33 02
£ LELE 31 23 13 BS54 ¥
050 - 51 RCL E 34 15/
h RN 35 22 f GSBE | 31 22 15
g LBLfa | 32 25 11| Overlay ST0 1 33 01
e x D T d =
nés 84 RCL D 34 14
h SPA 35 84 f @B E | 31 22 15
REGISTERS
0 1 2 3 4 5 7 8 9
8 t a v v r used used used used
S0 S1 S2 S3 S4 S5 S6 S7 S8 S9
used used used used ased used used used used used
A used used c used used E used ! used
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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
f GSB 8 22 170 RCL 2 | 34 02]
ST0 0 33 00 f GSB 6 | 31 22 08
R/S 84| u3 RCL 1 34 0]
RCL 2 34 02 £ GSB 2 | 31 22 02|
RCL C 34 13 £ GSB C | 31 22 13|
f GSBE |31 2215 B/S | = mal ws
120 RCL 1 34 01 BRCL 3 | 34 03]
f ﬁﬁ—%——g} 55 13L f GSB: E | 31 22 15
R/S 84| v3 RCL 2 34 02
RCL 2 34 02 180 f GSB 5 | 31 22 05
RCL B 34 12 RCL 1 34 01
T GSBE |31 22 15 £ GSB1l [ 31 22 01
RCL 1 34 01 f GSB C | 31 22 13
f GSB 6 |31 22 06 R/S 84| k4
f GSB C |31 22 13 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 £f GSB4 | 31 22 04
f GSBE | 22 RCL 1 | 34 01
RCL 1 34 01 190 £ GSB O | 31 22 00
£f GSBS |31 22 05| u:(?'n_c__al_zz_xa.
f GSB C |31 2213 R/S 84| r5
R/S 84| k3 STO 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 f GSBE | 31 22 15
£ GSB C |31 22 13 ST0 3 33 03
R/S 84 | r4 R/S t5
ST0 3 33 03 | 200 RCL 4 84 04
R/s 84 | a4 RCLD | 3414
RCL 3 3 f GSBE | 31 22 15|
RCL E 34 15 RCL 3 34 03
f GSBE |31 22 15| f GSB 8 | 31 22 08
ST0 2 33 02 ST0 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 22 15 £ GSBE | 31 22 15
BCL 2 34 02 210 RCL 3 | 34 03
f GSB8 |31 22 08 £ GSBT | 31 22 07|
ST0 1 33 01 RCL 2 34 02
R/S 84 | ud £ GSB3 | 31 22 03
RCL 8 34 03 | S1T0 1 33 01
RCL C 34 13 R/S 84| v5
160 f GSBE [31 22 15 RCL 4 34 04
RCL 2 34 02 RCL B 34 12
f GSB 7 |31 22 01 £f GSBE | 31 22 15
RCL 1 g; 01 _ RCL 3 34 03|
f GSB3 |31 ) 22
ST0 0 33 00 L mﬁ.&!;g___aul_ng.“ 0
B/S 84 | v4 f GSB 2 | 31 22 02
RCL 3 34 03 RCL 1 34 01
RCL B 34 12 GTOfe | 22 3] 11
LABELS FLAGS SET STATUS
A" START P used used used [‘used 0 FLAGS TRIG DISP
a c d 1 ON OFF
used . 0o O DEG & gg(l ISI
0 2 3 1 Od GRAD
- ::ed used _ used used ; used i 2 0 K N ENG O
used used used used 3 0¥ n




6; Program Listing 1

SIX EQUATIONS Side 1,
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
001 RCL 9 34 09 RCL ¥ 31 02
f GSBE [3] 22 15 RCL 9 34 09
ST0 0 | 33 00 f GSBE | 31 22 15
_R/S 84 | v5 060 S10 1 33 ol
RCL 4 34 04 R/S 84| we
RCL A 34 11 RCL 5 34 05
£ GSBE |31 22 15 RCL A 34 11
RCL 3 | 34 03] £ GSBE | 31 22 15
£ GSB5 |31 22 05 RCL 4 34 04
010 RCL_2 34 02 £ GSB S | 31 22 085 |
£ 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 22 12 070 RCL 8 34 08
R/S 84 | k5 f GSBE | 31 22 15
RCL 4 34 04 RCL 1 34 01
f GSB9 |31 22 09 RCL 6 34 06
RCL 3 3403 | f GSBE | 31 22 15
£ GSB 4 [3]1 22 04 RCL O 34 00
020 RCL 2 34 02 hX:Y | 3552
£ GSB 0 31 22 060 _33 00 |
RCL 1 34 01 ni’n‘.s 84| k6
RCL 17 34 07 h X:Y 35 52
£ GSBB |31 2212 080 h Ry 35 53
ST0 0 33 00 h X3Y 35 52
R/S 84| ré RCL 5 34 05
ST0 & 33 05 h X3Y 35 52
R/S 84 | s6 ST0 5 33 05
RCLS | 34 05 h RS 35 53 |
030 RCL E 34 15 £ GSB9 [ 31 22 09
f GSBE |31 22 15| RCL 4 | 34 04
S10 4 33 04 f GSB 4 | 31 22 04
%E‘r‘—u—aﬁ‘ i 090 4 mm
RCLD | 34 14 RCL 2 34 02
T GSBE |31 22 I ROL T | 34 07|
RCL 4 34 04 Y GSBE | 3I 22 15|
T GSB 8 | 31 22 08 “RCL X 31 01
ST0 3 33 03] “RCL & 3405
040 R/S 84 | ué f GSB B | 31 22 12| solms w
R& 5 34 05 RCL 5 34 05
RCL C 3413 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 0
£ GSB3 |31 22 03 RCL 4 | 34 04
ST0 2 33 02 RCL 8 | 34 08
%_ 84| v6 £ GSBE |
050 S5 34 05 RCL 3 34 03
RCL B 34 12 RCL 9 34 09
fGSBE [31 2215 f GSBE | 31 22 15
RCL 4 34 04 STO0 2 33 02| ®
f GSB 6 | 31 22 06 110 0 00
RCL 3 34 03 g GSBfe | 32 22 15
f GSB 2 |31 22 02 £GSB] | 31 22 01
REGISTERS
0 1 2 3 4 5 6 7 8 9
SO S1 S2 S3 S4 S5 S6 S7 S8 S9
A B (e} D E I
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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
f GSB 3 31 22 03
S1T0 1 33 01
4 04
120 £ GSBS |31 22 05 |
RCL 3 | 34 03 |
£ GSB 6 31 22 06
RCL 2 34 02
£ GSB 7 31 22 07 180
RCL 1 34 01
f GSB 8 31 22 08
ST0 0 33 00
9 _09 |
g GSBfe 32 22 15
130 RCL A 34 11
£ GSBE 31 22 15
RCL 3 34 03 |
RCL 2 34 02
RCL C 34 13
f GSB E 31 22 15
RCL 1 34 01
RCL D 34 14
140 f GSB E 31 22 15
RCL O 34 00
RCL E 34 18
f GSB E 31 22 15
ST0 5 33 06 | r 200
f£f LERL A |31 25 11 | RCL solutions,
a%_ﬁ__ﬂd_gg_ r
RCL © 34 00
R/S 84
150 RCL 1 34 01
R/S 84
RCL 2 | 3402 |u
B‘.ls 84 210
a
e MO
RCL 4 34 04
R/S 84
GTO A 22 11
g LBL fe |32 25 15
160 1 ol
0 00 |
+ 61
h STI 35 33
RCL(41) 34 24 220
kR RIN _%g‘%‘
LABELS FLAGS SET STATUS
A B C D
FLAGS TRIG DISP
a b c d
o DH | oea R | Fx X
0 1 2 3 10 ®| erab O | sc ‘O
2 O RAD O EN& O
5 6 7 8 3 0O % n
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4 )
Program Title R oots of P, /y homials
Contributor’'s Name R I~CA GI"CJ K . B ruvs I‘n
Address 96S Ea S+ 2375 So u'/’A
City Sa/f Lake Cr‘#y state UTah ZipCode G410 J
\_
S

(Program Description, Equations, Variables Lef 'fAC Pa/)’ﬂo”)/a/ Ac /C)(;ﬂecl é)/
F@ = araizrgz® + .0 + g, 2" where Z= X+jY .
I, Let z2=2, be estimaote of reot- of f(i),

. Galevlate  F(2),
3. Calcolale £'(2)= q +2032+3a32°+ ...+ na, 2

_ _ £
1. Gleclite a4z = ~ F75

5. CQ/Cu/aZIC new C.S?L/'rrmfc 07[‘ Zz ! ZKH = ZK*'AZ

6. If /JE(ZK+,)/>/7((ZK)/ p then SC?L Ai‘é_AZ/Z. ,
and repeat step 5 uati/ [FERLDI = /| F Gl is
s‘qztisfica/, .

7. fcpcaf z-6 ot/ /7((2)/ <€ , cwhere € 7s .S‘Uf/o/'?c/,

vser,

8. I)"‘F lImaa(Z), <€ ﬂcn S'C{- Imaj (Z)é—o , an&/
repe 62'7" fna /-7Lerq7£1‘on,

9, move f/nt /;‘near ﬂc?éar (Z’Zno{') or [‘Ja&/ra‘lél\é
fuctor {Z—Z@,Q_CL:ZQL.-A*) élv slwﬁ%e?(/‘c 2/ vision,
Operating Limits and Warnings [, TAC vser /nd-"./- 57(”’4 /'7) ﬂa} 4., (1) da

€, dzp/ Zo  in The ﬁf/am/on‘nle n'i/\sf rrs  betfore progrem
ekecoTion,
2. n = /4 |
3. (s usga[ for a  "NOP" jnstruction ; hence usec DEG mode,
4, { (Z) am{ f'[z) ‘s c’Va/ua'/CJ vsin rtcfaz:/ar Comp/cx mu/ﬁ'///‘cq‘/‘/‘on ”

which I's -Fas‘fe'r and more acturale n R>pP and P-R {und‘fonsJ

n-1

/

This program has been verified only with respect to the numerical example given in Program Description /. 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) @ q@
@ Result 7= Remove linear
cale £Ga)|(¢4l '@ Therde 2 XY . or guadvatic
veso [t ""'jY’ rfﬁ:fi X;':Y found, DfSP/aY stack and factor From
o steck |7 S VIOl | |rere | [fEL M
eac 1Teraton J .
@ — & T X
stack |
N i
S
Sam.ple Problem(s) - N .
[, Lc{- fE)= IS+IIz2+52 +2° = (2+3)(2 4‘22*'5')
f1(2) =1l +ioz2 +32*
Roa’lts are Z,= —3 , 2, = "'/iJ' 2.
F(-2)=5 | f'C-2)= 3
Enter a/a‘/‘a : Rya< 3 ) Ro <— /5'/ R, 6‘//) RZ*‘S‘/
Rz < |/ ) Psg < 1*10—8 P
Solution(s) Ih&'*' E_)gecu‘[‘c Ldermediate RcsvH:S
Re < -2, Res° () Bes
5§

8] 3 )

L] 5,741,123, 122, 9.0000)

§x 8 , 0.00 [§&) =3  Z.t

Re < =, Res1 @) [c] c¢n,us,52250s 980,
(0538, [43x0 * 31079 = 19999999998

+) 2,000000000 J

\—

N

7

Reference (s) A")’ 5+ ancf arc/ 7LCX7LAook on Aumersca /

ana/)/sis) e,q, CO/ﬂLc a/n/ Jc Boor ) ! E/emen‘far)/
/Vumer:‘Ca/ /4 a/ys/S : An A/;or,'f/tm/c A,ploroac/' ”}
Me Graw —H;/// 1972
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&Imlp/e P mé/em No, 2
Find the Transter fuhc//on 6 (s‘) and /oa,és of 6G)

(l‘.e, roo/? of a/cnom,‘nafo;— PO/}’nom/a/) ;/'vcn the ma,a/?lo(/c—
Sluarec/ funcﬁ.on N

I
M2 (w) = /6(}!«/)/1" I+

,Swé + w’?

So lu fo'on N

From civeu't #eory) M3 (w)-'-' 6(,_/'40)' 6(‘J'w): 3(-“’2),
where ;(sz) = G(s) 6(—5)’ /'/ence, SUAS*I‘fUA‘nj §2 = - ?

al'veg: /

6'(5)'6'(-5)=3($z)= /| —,5s6+ 52,
The above Fonction bhas 2 P"/"" s mme?‘n'c aboot e
or: l‘n

, 6 in the n,é" Aa///:/ﬂﬂe ,( HP) ancd ¢ /n the
lett half plane (LHP) , belo

;y/n fo GCs) and 6()
reslpec}ive/y. Hence we can /'{ra/ ¥ a Comf/cx /’o/es 47‘

a tme:

Znpt Exccote  Infermatdiote Resolt — Reulls — Vociable®
|

R« Ixiwo ? c

Rz« 1 a
(€]

Ro< |, Ree =5 a, ag

RA <« 12 n

Rge1 ,Re< | z.
o 5 s nS s Ty

Sw 107"

LE7€T033819 2,4
+),73(24-96662  (RHP)

r_g__] R>P |. 000000000
X 47.4129i870°
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Frogram Dc’scr/f)?“/'on NIk ((onl‘,)

_Tnpt Execute  Intfermediate Results Results . VarigbleG
@ 10 N
—, 6767099819  Keel Gruod)

in LHP
8 n

bl & [E

2,92, 1,38, | ol,

»* _LS_S'*E_’,_Z‘/ZM,: l.l7x£a’:
87, 9.72, . 8é¢, 3,02, 1§ @)l

_L% 1674) ‘I/:z) '/821
0189, /,‘ln/a—t /;2/!/0"3
4,12 x r0™°

2992559410 2,1
+] .954(728785 (RHP)

[2—_' |,000000000
X 72,.58708/30
] 6 h
200t
=] (LHP)
D] 4 n
345, 1.33,,612, .18/
v 1.6¢,118,,577,.285
L202, /8¢, .78/, /3,7 1G]
2.20, , 405, 152, 0545

5.8/x07 , S.12x 1075

g,02x 03
—.9759¢59202 Z,o.t

tJ +217923/325  (LHP)

CHsS

= .999999997¢
= & /2,58708/35°

¥ Underlined valves of If¢e)| represent (ferations in  which FHhe
MOJI‘/;-CC/ ﬁrm 07[ Ncw'fon’; mef 04 I‘S C(SCJ, (fec FI,G 1,
Pro, rom Dercr:'/: tLl'on‘ #ef é ,)
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;Drog ram DCSCr/P{Ibh I ((o"{')

The f‘o/cs of é(s‘) arc Thus !
—.e7e7l ij’73‘z;1 -’2992‘1\/': 95'4/7) - 1.975/.77:&./‘ L1792
or l.000 X (180t 4-7,4/)") /10004(180,:t72,_5’9)°) J.000 X (/180% /12.59)°

7o Fnd the coeflicients of 5&)/ remove the RHP ,oo/e:
‘F‘VOM i (Sz) J

_Q&/{__ Execu‘{e gegu#r Varia Lle G

] eez]

[ [Pss]
7] (ctree]

Rz « |

Ro& | Rie_ s
RaA « 12

Re<; ¢7¢70998/9
Re<€ ,73¢249¢8¢62

[D]

Zro.{ (k HP)

10 h
Rg & 29222559410
Re « ,9541729785 Zrootl (RHP)
5 h
Re& .9759(s9202
Re &« ,2079231925 Zroot (RHP)
(D] ¢ "
[el . 9999938120 %
M 3.903863530 a
zl 7.62007574S az
9,388866152 as
m 7, 620075835 a4
5] 3. 9038(368¢ as
A [. 600000000 ac
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[DrOJr‘am DeSCr/PZl/bn I ((onzl, )

Hence, &Gls) =

/

4 £y <
/ + 3,9038(s +7.20085° +9.3887s> + 7420085 + 3,9038¢s" + s

Reference :

Frankly F. K‘“’; " Network A"d/)’sr‘s and 5}'47“:9.5 h, John w[/f)’ and §oa’;
r9¢éc¢, P 370




User Instructions “
STEP INSTRUCTIONS DATAUNITS
/ Load side 7 and Side 2, I
2 Store pn. RA < n ]
3 Store coe L, ici&ﬂ‘s o, &y vsvy A
1‘21 fo};e/l e | Ra
4| Store € : KRsg <« €
5 fﬁr e /\ﬂ[‘ﬁ‘ﬂ/ Zo /
Rg < Real (2.) , Re < Tonay (2.)
é ’*‘To cva/ug_c ,Da/vnomia/j ‘f/Z) 7((2):‘
CResult n S‘iﬂck} X+yY
7 7o eveloate devivddive £ (z) £z) = |
( Pesult in 5‘7de,é> X+ _j 4
8| To find rost 2, of £C) [£z)]
. for cach
[ Zrodt (s disployed in stock, \ feration,
ﬂn/ l/Sd J?lore/ 1A EB] EC / Zroe‘ll =
X+jY
9| T2 remou-  The _ lnewr  (real rwf) n
or 504%4%& Yoctor (. Camlp_/ex roof)
'_F_ram 7((2) ;
[ n& pn—( for reg//
Nne<npn->_ for Coma/c_x/
\ New, Coctlcients in )éolzll sy £n y
(0| Go back A tep & Lor ncxf
/‘oo{(s) Bzviourf ‘ZM‘.;/ Can be
USMLLM
(in mé[aé Cese Vao t :‘7[1:/1? ()4
1/ When N=1 or 2, Zrool  paay

nuo/é/ Jn close

74rm )

% 0}:‘/‘[0/14:/
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STEP

KEY ENTRY

67 Program Listing |

KEY CODE

COMMENTS

STEP

KEY ENTRY

KEY CODE

COMMENTS

Eomz § LBL ED 3j 25 '(45_ E| Subretine. ; fé_{\;g 3/ SI| Tf [FGE)] =2,
X sSTO 33 7 . ¢ 22 ©9
3 ReL cl 34 | Pt ‘(xm() by 9 | ReL 9| 34 o3| ¢ 7;?),9 z e
¢ X 21| (Rg+jRe), 050 X>Y | 32 8] 2 y
s | hxs 35 Resolt is l 8 | 22 og| & 8
| ¢ zra EB 33 IS ) z h RV 3553 /
7 cL 24 2| (x+)Y 3 RCL 7 o7 fer
8 X 11 J ¢ {hetz (32 7/ o2 Ifﬁif/ s
9 3 c | 6ro7 22 07
o0 RELO| 34 14| Ys=s RoRe T xey 328 1f@al<
i RCLBl 3412 (erﬁ'fcmp 7 | o0 7 | 22 o7] [F2e-)l, 6o70 7
z i s 8 2 o2 Z :
3 RCLC| 24 3 e o | so £ |32 Blos| Coker o2
¢ BCLEl 34 s 070 STo + 6133 8l oL az€eArR/2
IS 11 / RCL B 34 12
¢ — 5l z RCL S 240
7 h RTN 3¢ 22| RETURN 3 - s
(Al # £ iBi A[3) 2¢ Subrovtine. ¢ STo B 33 4 z
9 RCL A 34 | Cale f(2) here | S ReL | Ze—Z —A
020 h STrl 3533 - _e.. Re ‘ Rel & Y4
] 0 00 = "B*y 7 — s/
2 ENTE 4| Ca svbr, E. g SO C 323 3 -
3 o 0o lls scb 9 | £ P%s 2] 42| Recale (&) witl,
@ ¢ g (BL a|32 25 4 % |G fcl2z 3j 3| Smeller_az
C | ra ()] 342 7| £ L 7] 31 2507|(7) Wormal
¢ 4 z h Ry 3¢ 53 iteration !
7 {F6SBSE 3122 (S 2 :TDZ 23 07| Save ()
g f DSZ 3/ 3 X$Y 35 5, £(z
9 |ewfalz23 1 5| sps T e
030 ReL () 34 24 | 6 | F PSS| 3] 42 ,
) + &l 7 | £ BB 3l 22 12| Cale 1@
2 hRTN| 345 22| RETURN 8 | g poafl 3272 0
Bl 32 [ ¢ (Bi B2l 25 (2][B] S brootine, 9 [ £9pss| 2 42| calc az-- 1@,
¢ ReL A 34 Cale §'¢2) 0%0 h_Vx 25 )
s h STT 35 33| %€ Z), ! RCL. 7 34 o7
C o o0 Calls sobrE, z X 7! |
yd ENTER 4 3 CHS 42 | x= -laz
£ o 0o ¢ h xsY 35 52
(b2 g (B bl32 2512 g CHS 42
040 h Rcx 35 ¢ ReL 8| 3¢o0 »Z
/ Ret (/ 24 24 7 Llx=4%
2 X 7! g h x£Y 3§ 52
3 + &l 9 | f R<P 31 72| _ - -
¢ £ DSZ 3] 23 100 STo §| 33 05| g e
s | £GsB E[3 225 . RCLB] 3¢ 2] " o e a2
[ £ rsz 3 24 2 + [4 )
; £ D;;i 3/ 33 ; ETO g{ 32 | al
GTD 22 3/ /2 X £ 3 C Ze&
9 h RTN 35 22| RETURN e sTO 6 33 o 2eZral
C|oso £ LBL Cl 3/ 25 I13[(C)  Subrout ne, ‘ RcL ¢ 34 3
« ( h SFE 2|35 51 0 )L‘_'f_e_r_{{/q. ; = = 5_‘13_
2 zm_c 22 25 3 A To 3 3| _ _ _ -
3 £ GSB Al 2 22 | O cle £6) 2 P2s 2/ 4 Repeat ier
4 aR-»P 32 72, H:(z)l 110 GTo Fc| 22 3 - — =
s | Apause |  ag Display (6 ¢£iBL 8 9) Convergence OK
¢ f PSS 3] 42 2 | hF22] 3¢ 7) 02 Do of /eest 1 iter.]
REGISTERS
0 1 2 3 4 5 6 7 8 9
do 4 2 | 93 rer bl o i _ _
SO S1 S2 S3 S4 S5 S6 7
Real (42) |Imyy (a2)| 1F@)| [ X £ G) €
B C E . I o
" oa Reol Gz) |’ Imag () Mise. Mise, o
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
3 GTo 7 22 o7]  _ _ - 3 CHS 42
¢4 ReL ¢ 34 13| jet for resl 170 sTe A 33 il | _ -
5 £ X=o 3/ &5/ roof . ! RcL B| 34 42
v L o — R
¢ Rei 9| 34 od| |Tm()|> €, ¢ sTo D| 33 4
1209 #@%ﬁg 2322.07.; GéTo g, E_ke i RCL E 34 Ii Rp < 2'23
c P 00| St Im@) <o 7 R LJLC. glzt 51—3 o
LR T et A Ree (k)
¢ lare fcla2z 3,131  _ _ - ' 180 CHS 42
(o = [ £ 8L 2] 3/ 25 09 (9) {_Ifcrqh’m done, | i B Bl
/A o . Va4 z F? | | 35 7l of
Se &0 /1[ nca/ :
7 h sTT 35 33| ! J |3 G fel 22 3i is|_ _ — -
8 Rel g 34 /7? (&1 [ emplx, ; REL Bl 34 (2| T£ reqf
9 £ X#o| 3/ él] ST0 D 33 4 / ;
130 f DSz 3] 33 Enfer zrw*' ‘0 ¢ o 00 Ro « Rp  and
i R B| 34 12 stack 7 STo £| 33is| Rge«o
2 fAP§S 3;_ 42 . (CIY; gLBLel3y 25 V74 [5)
3 RTN 35 22| RETV, 9 ReL A il
t | £ (BLD!3 A5 [4|[D] s.brovtine. |'% h STT 3533 _ - - -
& | h CCIL:% 35 44_1 oll gi-o for real, (© 1 f LBL 6| 3i 25 0] (¢) Fe-
e e 1 RS S v s R T
2 h sF 4|3C 519l _ - — ¢ RCL £ 34 (S
9 R A 34 ] <4 5 X 11 .
140 h st 35 33 ‘ £ Dsz 3. 33 Ri<« R, +
[ ) _00| Ry, & o 7 RCL () 3¢ 24
e o 4 e 1 L
<
¢ | £ szl 3i 34| Reer<e 20 + Ll Rg+Risz
IS STo (i) 3324 _ _ [ f Dsz 3 33
; e ac s3] ' <° R YO ST S
. o+ (i) 33 6(2 _
(4] _s j_%a_'-_l 32 25 4&1) For i=1 1o n, | ¢ h BeT 35 34| Test |
150’ h F?Ist 35 gjl '}u 13 2“%’2 2371. 32__ -
[ £F Izl 3 A4 7 RecC Al 34 il » in stack
2z ﬁ“ﬁs{") ;4,;? " " £ 3 h RN 3¢ 22| RETURND
3 3 Z i L~ R ‘
¢ hDEG| 35 41 a D
s hezil3sual "=,
‘ £ gsz 3i 33
7 h DEG 35 41 ‘e P!
; sf-ro () 33 21- R 42 for
ISZ 3i 3 -
160 i 2 S
/ h RcT 35 34| Test /
2 X<y 32 71
: c-%‘o fdl22 3j 14|  _ — - _
. 220
s L E7T I35 gll n< n-1 if red,
¢ 2 02| pen-2 F omply
7 RecL A 3¢ il '
|8 = 5
LABELS FLAGS SET STATUS
A )
cale £@)rae § '(z) Find Zeodt [:Pfﬁm_znﬁu,,jf— 0 FLAGS TRIG DISP
a b 4 1 ] ON O
part of A ['part £ B | part o € pgd A£D iganl £D|'emphrect | o DT | pec % | Fx O
1 2" 3 4 Zisf'I‘l' 18 8 GRAD O sci O
5 5 7 5 5 = €C 1, 8 8| RAD O | ENG O
Pgr{‘ 4D ?ar} oA ?gr‘{‘ £ C lpar'(’ of 3 0 0O n
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Program Deseription |

. i - . )
Tu)gram Title MlSCe”QHCOLAS gPeClCl‘ RU’)C/{VOV)S A
Contributor’s Name Ma""H’)éu) /4 . (Bls hOp
Address 37 FEDD’ bes: AV¢~ )
City an 'Ra ‘pa&’ State CA Zip Code 4490 D
.
- )
Program Description, Equation;, Variables F(X e ‘) ‘
D &+)) = x['G) f xz1  NGY:—x— if 1zx>o0.
) = 1+b, =D+ ... + bg (x-1)° if 1£x£2  wWhere-
b, =-0,577/19/652 b, =-0.§97056937 b, = -0.7570407¥
b.= 0.98520589]  by= 0.91§206857 by = 0.4¥1979394
by = -0.1935278(% z0.035868343 B
Q) Fa,bjeyx) = 5_‘}‘9;15 2 Xy where (d),= 1, (d)n ACd+1). - (d+n-1)
=,”) Clnvl+e :

3) P*ﬂ Cx)*"/"(,,.,_,)[‘(ou-a) F(”*“"*ﬁ**l,-n)' [+ ‘-311)

(0,0)
HP, ) =P, &
OTo) = Fln,-ny e s =

N Neasn) _
¢) C:(X)szg}'\) F(&?\+n,—-n')}\.*'/z‘) “'57.()

x T O = o 60
'7) Un (X) = ;—X" =

_where. ['6) & dhe Gamma f’anchbn;W'ka(d,.bxcw",;) +he

Operating Limits and Warnings F(x) 'X>0 or Error mzssage, V‘ZSLL[*& ‘ I‘J(’,,XF O,

Press EP=s1. B
Fla,bye x) : Tf afler 4oo +4erms “Vhere = no

convergence, Error message reeu lfs. 7o change
this number | switch to W/PREM, prese (EB0JLI0NTI0O]
Yhen [RIDEL] ~three Limes, and enfer new number.
| To disable, choose © as She new number.

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

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.
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_P (x) \H')e, Le endre F?o/l/)’)OVYHQ/ C (x) \qu/
enbauer > nomm./ ancl Tn(x)

(/l (x) ‘H’\e Cl’)ébc/ah&l/ 73)0 Vnomzas a?‘“‘]—»//,e_,
ﬁrs% and gecond k/na/ respec;f:v o
§ubscmp7‘:> ano/ 5)L be
r)onnega‘hvo but "% efnof , S
/n%ejefs If’ %‘7 aha large., \Hﬂb

PI’“O 5: 60

The da)la card containe +he constanis
S, -Sg . R’eﬁzsf'e/ 67 &mr‘mn.s /

4 : N , )
Program Title M /5%//61 neous SPZC lal FMV) (Lf/ons A

Contributor’'s Name MQ VLSL’/) e 14 _B ) "‘)OP

Address 3277 /'D - bes )4 ve .

City San Rafael stae CA ZipCode 7490/
'\ J

. )
(Program Description, Equatlons Vanables C‘WU.S.»I an H‘/P ’éeome
ﬂmcﬁon P +he Jacobi / nomza

2r ['&); ‘7‘%16{7( are. lcaded into rglikl:s_

"( ,P)
Operatlng Limits and Warnings - ) =] <".,Lﬂ can be CU’)U ,ﬂea/

Q() Y o A
L(,,(x) Tf x*= 1, Crror mcesgge./ resu ,H‘s L{sa
o Jlﬁé_),-ﬁn.tl Un 1Y = (1) (he1)

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 Desecription 11

= )

\ v,

rSample Problem(s) ,Ca/cu/m[e. R B A
Y Mo, 5)=1.77

a)F(Is) (! = 371782912 % 10"

B)F(os 0.55150.6)= L3

HPO(0.5¢) = -0.5%

5P, Co N= -0

Tz (093)= -~0.3[

2 C2(0.98) = 273.60

8) U, (0.93) = .59

szcaJ Lrrore and recoveries w e F(x> :
P(0) = Error . Bress TAP2s 1, 2o reset

Jy) ['€3) = Ervor. @sf enter new number. This applies to all x<O

c) F(QD) Ervor . Fess | B Z_ﬁ,/l(’;_‘is] to re<et.
“Tlms appl/e_s ‘o all x>70.95,

Solution(s) S"}T\O/CLS
a 15 A1 — 2 78292 ¥ 10"
Doz osltl | TloeBL — (3
4 3 [ 4 [Hose C/D ¢ [c] —-0.5%

s o4 [t] 4 D] —-o. ||
093215 (E] —- 0.3l
N3Floagt] ¢ [£[A]l = —a373.¢0
|9 o92t] 4 1B] — 2,59 )
Reference(s) de-ds")+€- n *th“) k apile 0'(‘ V‘lQS h

Preducts 4 Ed?'won @(%S Academic Prees. (Listed are
_numbers of eguafrona) ) [8‘3317 (Po/ nemial odapted {o)ﬂom HP-&
_program), ) [§.100] (@ non’ual adapted {)rom Ho-¢S mgram 3
3)[8 9%2- 6], 4)[8.962- aj) 5)[8.942-1]; ¢)[8.932-1a]; —;)f) 94)-4 ]




User Instruetions ‘”
STEP INSTRUCTIONS DATAIUNITS KEYS Dl?TlilrSg;rTS
1. | Enter beth sides of data card. I
2. | Ender both sides of program card, I
=Y Comou\l-e, I__H |
a) The Gamma. function ') X LA ] | r'eo
b The Gau er metric a | 4 I ]
function Fla,bjc:x) b I .
- c .
IR X Bl | [Fl,bye;x)
&) The Jacobian solynomial P, ) | « [+ ] ]
! A [P
X [ I ] N
n eIl ] P )
d)The Legendre 'Do)ynom}a/ B 6 X I .
N (D | [t J P (<)
e) 77\& Ch&bua;’)e\/ Do/unom[a,/ 07(’ ‘H-,c, X lf ] [7]
Liret kind  To(x) n eIl | | Ta®d
£) The Geaenbaue,r m/unom;al QX 6y A Iw‘ffﬁ] [,,,,,;,]
X LI ] .
n [ £ [ a] Co (x)
3) The Chebychev Do/unomm/ of Ik X L+ 10 ]
~ second _kind  (Un(x) n [ £ 1L 6] | Un
4 |For a new case, go to 3 I
v L]
I
]
[ 10 ]
[ 10 ]
[ 10 ]
LI ]
L0 ]
[ 1]
[ 1L ]
[ 0]
[ I ]
[T ]
I N
[ 00 ]
I
1L ]




97 Program Listing |

48
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
"™ a@t wiBLi i1 1 Compute GO 857 G5Bz 23 8:
aez  x<av {6-45 |Ef x<o, qive 858 P25 16-51
aa3 LN iz Ervor message~ 859 &TOA 22 11
ges P25 ie-31  |Inihalize B60 *BLE 21 12 Compute F(a,by¢5%)
@65 ENT? -1 861 ST03 3583 Inihalize
i 1 81 862 Ri -31
887 X3v7 16-34 863 ST04 35 84
@8g  ET04 i @é g64  Ré -31
aas - -45 @65 ST0S 35 65
a1e i 61 866  Ré -31
@11 kLBLE 21 BE fi‘: ’:jo‘:\w ggg sm‘a" 35 gg
@12 &2 41 - g
@13 X0 16-34 relation 855 a Y
@14 GT0I 27 @l 878 8 6
615  ENT# -2 671  STOI 35 46
816 ENT? -2i 872 @ 9@
817  ENT? -2 . 873 STOA 35 11
@18 RCLE 36 66 T’ohjnomml , 674 1 61 :
a1 x 35 |approximatier 675 STOE 351z Sum cmputahen
826 RCLY 36 67 @76 xLBL3 21 83
821 GSEE 23 @86 @77 RCL3 36 83
22 RCLE 36 66 878  RCLA 36 11
823 GSEE 23 @@ 879 RCL6 36 86
824 RCLS 36 @5 §88 GSBe 23 68
25 ESB8 73 @6 @81  RCLA 36 11
826 RCL4 36 84 882 RCLS 36 &5
@27 cSBE@ 23 @@ 883 GSB@ 23 @8
@28 RCL3 36 63 884 RCL4 36 84
629. GSB8 23 @6 885 RCLA 36 1l
@38 RCLZ 36 82 886  + -55
@31 Gsea 23 a@ 8sr = -24
837 RCLI 36 81 888  RCLA 36 11
833 GSB6  Z3 66 @89 GSB2 23 8Z
634 CSEZ 23 8 898  STOA 35 11
635 RCL® 36 89 891 : -24
836 =« -35 S 892  RCLB 36 12
637 1 g1 |Totialize 853  x -35
838 ST09 35 85 |register 894 STOB 35 12
839  CLY -51 895  + -55
@48+ -55 896  X=Y? 16-33
@41 Fas 16-51 : 897  RIN 24
@42 RTN 24 —D'splmf answekr 898  DSZI 16 25 46
647 slpLi 2181 | If x>, use . 899 6703 22 63
@45 X% -41 181 z -24 4;0 fe’;n"’:i ‘V:
646 - -45 182 sLBLC 21 13 re .;{5
847 i a1 183 STOB 35 1z Compule PRI
848  GTOE Z22 &g 184 R4 -31 Tnitialize
@49 alBLE 21 @@ 185  CHsS 22
858+ -55 186 G5B9 23 85
851 -35 187 ST0C 35 13
652 RN 24 188 Ré -31
o571 able  zies | XSD “_5:;’ 189 STOD 35 14
854 sy —4y | relatien 118 R -31
@55  ENT? _2; | obtan 111 G5B 23 82
ase E7=3 35-24 as REGIS . _.._ 11‘2 STOE 35 15
0 1 2 3 4 5 6 7 8 9
usen|usen | used | used | user | uses | USED | useD
SO S1 S2 S3 S4 S5 S6 S7 S8 S9
b, bZ, ‘bj b4( . b; b‘ b7 Ls L( SED
A B C D E 1
usep U=e> useD us EP UsS e D COUNTER
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
113 RCLB 36 1Z 165 ST0z 35 63
114+ -55 178 RCLY 36 a1
115 6SBA 23 11 171+ -55
116 ST07 35 @7 172 GSBA 23 11
117 RCLE 36 15 173 sTor 35 @7
11g esea 2311 |Ppply 174 RCL3 36 @3
119 ST:7 35-24 87 | Formula 175 €SBA 23 1l
126 RCLE 36 1Z 176 §T=7 35-24 @7
121 1 al 177 RCLI 36 &1
122+ -55 178 €SE2 23 @Z
123 eSeA 23 11 179 GSBA 23 11
124 §T:7 35-24 @7 186 ST=7 35-24 @7
125 RCLE 36 12 181 RCLZ 36 a2
126 RCLD 36 14 182 RCLI 36 el
7 4 -55 183+ -55
128 RCLE 36 15 184 ROLI 35 @1
126+ -55 185 CHS -22
136 RCLB 36 1Z 186 RCLI 36 @3
131 CHS -2z 187 &SBS 23 @9
132 RCLE 36 15 188 RCL2 36 @2
133 ROLC 36 13 189 GSBE 23 Iz
134 GSBE 23 1f 196 RCL? 36 @7
135 RCL7 36 @7 191 x -35
176 X -35 192 RTH 24 ,
137 RIN 24 193 *BLe 21 16 12 |Computes U, &)
138 sBLD 21 14 |Compule Pr(x) 194 GSB2 23 @z
139 R -3i 195 GSEE 23 15
146 Ré -31 196 RCLI 36 @1
141 CL¥ -51 197 x -35
142 Ré -31 19¢  sT08 35 @8
143 CLS -51 196 RCLI 36 el
144 R -31 288 RCLS 36 85
145 6TOC 22 13 261 6SB2 23 @z
146 #LBLE 21 15  |Compute Tn(x) 287 GSBE 23 15
147 Ri -31 263 RCLE 36 66
148 ST 35 81 284 - -45
149 Rt 16-31 285 1 a1
156 CHS -22 286 RCLI 36 @1
151 ENTt -21 287 NE 53
152 CHS 22 208 - -45
153 RCLI 36 61 289 = -24
154  CHS -2z 218 CHS -2z
155 GSBS 23 85 211 RN 24 [+X
156 . -62 212 #BLS 21 88 Computes oo
157 5 @5 213 6SB2 23 6
158 K= -41 214 2 8z
159 GT0B 22 1f 215 ¢ -24
160 albla 21 16 11 |Compute C)GO 216 RTN 24
161 STa1 35 a1 217 sBlz 21 62 Compules (+X
162 Ri -31 218 1 81
163 CHS -2z 219+ -55
164 G6SB9 23 @9 228 RIN 24
165 ST0z 35 @z '
166 R -31
167 2 8z
168 x -39 LABELS FLAGS SET STATUS
r fx) B, by e, N PP P Prtx) [F T I FLAGS TRIG DISP
b c d 1
Co : Un 6 - j - o D% | oee =| Fx o
#% lueep MEI° 1+x  "USED usen['G) A B =
usep ['6)° b 3 0 n
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Program Deseription |

— ‘ — | )

Program Title Miscellaneous Specta,( Furnctions B

Contributor’'s Name MaHhew A BI.S;)OP

Address 337 Forbes Ave. o

City San Nafael state CA Zip Code 94 %0/ J
—

r ~N

Program Description, Equations, Variables pecurszon r'e/ 'fwns ano{ S{‘or‘}/j Vd,b(ls
:{LH\)X C - @x+n-1) C"_ .

Oi C:*,,(X = (n+1) , ‘ .Co =1 C, (x) = 17‘%
: Anedr1=-2%) L2 = (nao) 1_:_"@) ; -
o Lo, - SEe L= LR e im

3 H,, (0= xH, -2, Hoey GO HG)=1  H()=2x
(D Tpe1 () = QxTh () = Ty (O T, =1 T(x)=x
D Upi(x) - ébe(n(K) Uy 6O U, =1 U, &) = ax

© B&) = O (%

T use “Hfus ; ‘Drogr‘am; u(7 n_is no‘/‘ an. mzlegu‘ ('afw/alc.mm_m,a
Zn-INT() , Lol (o)t Lwhere 2 15 ¢’ L ,H, T, U or o
and  INT(n) = Largest mlcje,r— [es= \U\an n] anc/ use 4«1«1&5‘&, -
values as =z, |

To caleulate. -these \/a/ubs, USe ﬂlab/es or

Micellaneous Special Functions A

Operating Limits and Warnings l‘lp N (5 nEga‘(lVL an_ Error VV)ZSSOjb resu I7L%
If n# INTOD +hen  unless n>2 Yhe _program fails. In ‘his
case, use Miscellancous Spacial 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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(- - —
Sketch(es)

X =)

( ~
Sample Problem(s) 08 C (@) = 705565. 00 o

@ 13(03) - 3793

3 H: &)
@ T ()
(5 U, (e)

@ ,P (0.96) = 0.63

@ T,

= —-]6.00
= ¥46.00
(704 .00

550.96) = 0.59

[ Tos (0a6)=099¢

Ti3 (0.96) - O.QSSJ o

Solution(s) >

LS

e
ok
@
@
©

@@@

3
3
4 [ ] o, TIA

- @ 09331 0.99¢ .-——>
35.@ 0.96 2]

_

— [704.00

7055 65.00

L46.00

063
2.933
.59

.

7

G}“qo‘s"d‘eyn | Pq-th k, Table

of Integrals, Series, and Pproducj;,

Reference (s)

4,' QJIJnon ®19¢5 |

[294>-3], @[593¢-3 ]

Academic Press .

®[8933-17], [5.937- 3] ]__3930]) @[$37+],[v.975-1] [£973-2], D [ ¢.952-2],
[%9s¢-1] [9.956-2), @ [ 8841-1], [2.993-1], [$5.9493-a] @[’894/ a] [3.943-7],

E. ua‘hon Nnumbers :

_J




2 User Instruetions
Miscellaneous Speclal Functions B
¢ P ae
Sy 200 Ta )
STEP INSTRUCTIONS DA':’T\TS;WS KEYS D:TL»’JlPJ:rTS
| | Enfer program [;] [_j
2. | Compute Vhe Gegenbauer T2 /unomial 2 L2 10 ]
'C2 ' 8 L4 ] |
X - S
or the Laguerve Blynomial L5 6O X SN
- ' N [ 4 ] |
X 8l | [ L9
or the HNermife olynemial  Hn( n [, ﬂ‘,,] L: :J
| ! X e JI ] H.6O
or vhe Chebyehev Rlunomial of ‘the n I .
fivst kind Tn(x) ' _ X L;ij L:—WJ Tn&)
or the Chebychev Polynomial of dhe| n | [2 ][]
second  kind (I (x) X eIl ] Uy G
or Yhe Leqmo(rt ?Do/unom}a,’ Pn(%) n [ T | [:j J
~ ' X (L ILAT [ Bato
3. |Change startng points (oohonal) Z, .
° J ' Zo | £ 3] z,
4 | For a new case, go to 2 or 3. ]
‘ L]
I
I
I
L]
[ L]
]
[0 ]
LI
[ 10 ]
L0 ]
[ —
[ 10 ]
[ ]
]
[ 1 |
(I
[

i
L
1]

nn
.




97 Program Listing |

53
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
gel  xiELA 21 1i Cormpute Cy (O 857  RIN 24
aez  [FE 1€ 27 eé 858 xLBLI z1 a1 If n=0 displag |
883 ST0E 35 @6 959 1 81 Yy
ae4 i -31 868 RS 51
aes  STGI 35 &i o 861 xLBLB 2112 Compue L:Cx)
Bac R =31 "_Lml\'lalk%e/ as? CF8 16 27 @€ : ,
ge7 STG2 35 & 863 S$T03 3583 Inihalize
pE8  RCL 36 81 ac4 Ré -31
@89  GSES z3 @5 2 865  STO4 35 84
618 1 @1 Com pw‘e C, O 866 Ré -31
@11 Fi? 16 Z3 @i ond nnless overriden @57  STOS 35 85
g12 ST B0 |etore in 8658 RCL4 36 84
@13 PR{LI 36 a1 869  6SBS 23 85
Bl4  §=v?  16-33 ; 076 1 Bl Compude L7 (x)and
@15 SF@ 16 21 86 | Compude €, (x) and 871 F17 16 23 81  unless overriden
816 FRCLB 36 @e unless overriden 72 STOA 35 11 =tore n A
817  RCLE 36 62 store in B 73 RCLI 36 81
a18 -35 874  X=Y? 16-33
819 2 az 75 SF@ 16 21 ee
aze -35 @76 RCLS 36 85 "
821 Fe? 16 23 @6 77 RCLI 3685 Compule L, 09 and
@2z RTN 24 878 - -45  unless overricden
823 F17 1§ 23 @l 879 1 8l fore n B
@24  STOE 35 iz ~ 8ee + -55
825 xLBLE Zi @6 Use recursion 881 Fa? 16 23 ea
626 RCLI 36 46 velotion @82  RTN 24
27 RCLZ 36 a: 883  F1? 16 23 81
azg + -55 8g4  STOB 5 1z .
829 2 8z 835 =xLELZ 21 82 U=e recursion
az8 X -35 886 RCLI 36 46  relahon
631 RCLE 36 86 887 2 8z
a3z -3 88s x -35
837  RCLB 36 1z 889  RCLS 36 85
az4 X -3 898 + -55
835 RCLZ 36 8z 891 1 a1
236 z 8z p92 + -55
azr -35 @93  RCL3 36 83
838 RCLI 36 46 894 - -45
835 + -55 @95 RCLE 36 12
846 1 &1 89¢ X -35
841 - -45 @97  RCLI 36 46
@42  RCLA 36 11 898 RCLS 35 85
a43 -35 EL + -55
244 - -45 188 RCLA 36 11
@45 RCLI 36 46 181 x -35
P46 1 a1 182 - -45
647 + -55 183 RCLI 36 46
a4z z -24 184 1 81
@49  GSBE 23 66 185 + -55
@se  ISZI 16 26 46 186 z -24
@51 RCLI 36 46 167 6SBé 23 86
852 RCLI 36 @1 188 ISZI 16 26 46
853 K y7? 16-34 189 RCLI 36 46
@54  GT08 2206 | oo 118  RCL4 36 84
@55 RCLB 36 12 Splay resu - 11 Xv? 16-34
@56 SF1 16 21 @1 oS, 112 eToz 22 &z
0 1 2 3 4 5 6 7 8 9
X(C:) n(Cm A X(L:> n(L°r:> =< x (Ha) n(Hn)
S0 S1 S2 S3 S4 S5 S6 S7 S8 S9
B C D E
USED u=eD
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STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
113 RCLB %12 Tpor 7 35 46 (x) and
- = ’a Vv € SLL l+ 169 ST\.’I \.:5 4t CBMPIA"'Q _r| x n
114 SF1 16 21 81 piy 176  RCL® 88 |shre n A unless
115 RTH 4 171 F8? 16 Z3 @8 |overriden
116 *#LBLC o {‘I_ 13 Compuv‘-e— Hn (X) 172 2 8z
117 CF@ 16 2z 88 173 Fé? 16 23 @@
118 §T06 35 86 ‘ 174 X -35
119 Ré _T N Tnihalize 175 F1? 16 23 @1
128 STO7 35 87 176 STOB 35 iF
121 65BS 23 85 177 F27 16 23 &z
22 ki -31 178 RN 24
123 18l | Compule H,G)and 179 xLBLs 21 88 |Compute recursion
124 F17 16 23 8] |ynless overviden 188  RCLE 3 12 |relabon
125 STOA WL lofpre n A 181 RCLE 36 e
126 RCLI 36 61 182 -35
127 X=Y? 16-33 183 2 =z
128 SFB 16 21 86 |n,.oude H, &) anel 184 X -35
123 RCLE 36 86 | ,(cae overriden 185 RCLA 36 11
138 G B lstore in B 186 - -45
131 X -35 87  GSB6 23 86
132 F@% 16 23 B8 188 DSZI 16 25 46
133 RN 24 189 €T0E 22 a8 _
134 F1# 1o 23 @i . 198 SF1 16 21 81 rDSPIO""[ answevr
135 STOB 35 1z Use recursion 191 RTN 24
136 wBLZ 2183 | vplation 192 wBlE 2115 |Compule UnC<)
137 RCLB 36 12 193 SF@ 16 21 88 [Set indicator v Un§
138 RCLE 36 86 194 &T09 22 8s
139 X _,-—35 195 xLBLa 21 16 11 Computes Pa €3)
148 RCLA 36 11 196 Ri -3i
141 RCLI 3o 48 197 Ry -31
142 X -35 198 Ri -31
143 - -45 199 . -6Z
144 2 8z 208 5 85
145 -39 201 Rt 16-31
146  6SBo &3 @6 282 Rt 16-3i
147 ISZI 16 26 46 283 GT0A 22 11
148 RCLI 3o 46 284 xLBLb 21 16 12 |Store %,
149 RCLY 36 &7 285 STOA 35 11
156 X2 16-34 286 Ri -3
151 6703 Zz @3 ~a7  STOR 35 12 .
152 RCLB 36 12 ®'5P‘aﬂ answev ;_»g:q CF1 16 ‘;_::: a1 Sel ind cetor
153 SF1 le 21 81 289 RTH 24 ,
154 RTH 24 218 ¥LBLS 21 85 I’-p n=0, Go te |.
155 *LBLD 21 14 |Compude Ta() 511 %=87  16-43
156 CFB 16 22 88 |sed indicator for Ta®) 212 ETO01 22 8l
157 xLBLS 21 8 217 FRC 16 44 I n# INT(n),Store
158  CF2 16 22 @z o 214 i 81 frac(n) n Re .
156 5108 3586 |Inhalize o5+ _55
le@ Ry 31 216  ST0I 35 46
16l X=@7 16-43 217 RTN 24 2 +
162 ETUI 22 81 218 kLBLE 21 86 Load for next pass
163 1 g1 Compu‘/’e—"z(")a"‘c‘ 219 RCLE 36 12 -”\mu h rec uvs ion
164  X=VY7 le-33 unless overriden 228 STOA 35 11 relation.
165 SF2 16 21 82 |shove in A 251 Ry -3
166 F1? e 23 81 222 STOB 35 12
167 STOA 35 11 223 RTN 24
168 - -45 I ! L
+ LABELS FLAGS SET STATUS
A = —_ -
Cned PLRG) PHG PTG [FU Pien-17 ] FLags TRIG DISP
a b d 1Alter natwel _, ON OFF
P 6 2, E ¢ ° srarh‘nj val 2 0 @ pbec @| Fx @
(;Qi?swn ; Nn=17 2 Lev:(*) 3 Hn(x) ¢ 2(9 n=1\ (Tn)? ; g g/ (FE{ESD g Eﬁla g
n=07 usep | ® Talx) PTa,Un P 3 0 @ n
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Program Deseription 1
:,Og,amm,e —Zn Comp le fe thmm /(uﬂc%/bn J('fcm Y H &, R

Contributor’s Name '—’7‘\76/& /é/ 5/{4(1///6

Address AJr05 /4 rrdbe M/zé;,

City ( Yrome/ state (A Zip Coée 75 sz / )
-

—
Program Description, Equations, Variables

e, z) = (496" - e'?a{ L gt L4 L]
Xt 1t ¥+ o/t e
¥ S

z=o |al<eo

~

"7;?/ e /ﬂ(ﬁ, 7) = e /7,‘ wh € fg/?# :/7..,,,/7,,,, (‘n Fhe ///7467/771,‘%0(
g Jam =fam-p £ Aam fim-2 y fhute = 2 fem * lgmps fonr-s g W=ty 2.

7,‘(/?7 :?‘Zlﬂ'/ '/'K/ZM//’XM——L ) 7;4#/ = ,?/ﬁ(/t/ ffi(mr/f:gg-/
ane! 4{(»1 =m-a, 0/144/—/ = .

574/)4/?‘ V&A/{j arcc ﬁ, :[) 74‘ ;/// ;_/) ,7”/?/ =7

[le G i1 bovon a5 e LT opn gt

Operating Limits and Warnings~/—7€ (‘/”/;/7V4/-£7(’§3;’ @(/7"///’/‘:’/ i /ﬂ"fl//’/ﬂéc./-‘.’,, 6/“5
ot He st (740/ A e SPET foa A Fle  alhrisne e Y
///ff/ Azl Tace correns Ab /e ///.J e o J#e pexs 25 € . yone 4’/
Vplues Fhe wser 5 adeied f conyik /7/4‘,,?’/ dﬂd(/yfééé!{ S
,/7;{;6{% 1,'(1/”(; o[ 2 gl & s e /ﬁrrén o/ /i){*“/., . /";wﬂzj
Prpeie 74e VECirisro N /7/4/ 2’) = 2’4-/6 '—y+(ﬂ—/ Jﬂ/ﬂ-/; 7/ﬂn&(
\/7{/,7’) = " F (o be ceset,

7

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

rfn ﬂ(i i'ac‘c urd(’»v ’7745/6’ éé’/ﬂul ﬂe’ /t:?/aﬁu"é* errvr (Cw" "fa)%“e ;3 /;/ez?

lee e s The awéda s;/};m-%m soliahriin ancl e isThe o Yo oo 50 /tbrim com-

- fecl o fte 767, 2 2o f e fost coses ereesf cfw( /l”(’/” 200) ) S a5 reomeat

s e‘ch/ ﬁr r(=, 200 ) flie relatioe crocroas I xi0 " *ﬂe secenA fenhtr

//;/L’z/ R e m«m‘ﬂ o Hers hren s ((cu/mé o rgsster 8 ) rég i el v Cenvczseuce

Wotes Onfs Fhe devtoon couuts Sor 1706,2) /44//7(/5,/1’) hei e beer
P (L EN SPpre Accerete o anelu Al Crnyras 3o ye lees asz ot

L re«w’e‘/cw‘ aealedle,

ﬁ%c&‘df/lcz v ‘77«é/é' ‘

¥ Ao z) | r(re,2) | Ploz) | Flsz) | Plsz) | Cl72)|r (e z)
voay | To [ o m |
b.00/ No : No . o 1| 0 3| Soluiben | Me Neo ’
.0/ Dlution | Bolatsis v o | o 3| e 5 Selictron 50/u4’«im
O. 7 o | o 3 o s| o 7
szo o2 pl 0 1| 0o 3| o0 51 o 7| © lw
1.0 24 5 0o (| o 3l o slo 7 o w
5. Z el 0 (| 0o 3lo |51 © 71 © o
10, 0 8 el o Il o e 5| © 7] o |&
52,0 (2 vl o Il o 3| 0o |¥] © |5| 0 |5
Z20. © |3 3l 1o 3] O |3|-t-0|3] © |3
[(%,5)= 2. 77460325863
[1(o,20)= @ 8355252871/
) [’(/o 200)= 7.4176140 9K &7
, f’(? 0,000/) 2. &o0 pooO0O OO
L . | y

(Reference(s) VA ‘%nfféwé a;‘ /Mol matos z/ f:«ncﬁo«J ﬂé/ﬂﬂ’Owré' W
d’/'f/, 5#9(4,,,—1//) /t/ Fonee ! Z,/reaa ,/5%,«/4,‘/5 /965 $€. 5 ]//égzé}'

Z’. ;;z M!ﬂo/’ o/~ (U/ll/é?ég@./é ,—:f f/f}(-“(f}g¢~/ é‘_, c/? @/z{})
”(,ontéhuea//;dt4oﬂs ”) /&wa/om /ééﬂk’, /567

.




User Instructions 7
Fepcthin  [(22
STEP INSTRUCTIONS DATAONITS KEYS m?rlzzngs
/ /? &w/ /n QG red svt I:Aj r;j
< L
%— I;I a4« a'/‘v/c‘l"' l;l I l
ad Stre a a Lall |
Ll Shre v z = B || |
N
3 |Corpute le |l | | raer)
’ . I
Y |\ peat = s Za anl/or 24 , l | |
Hiew 3 o5 neexeel { H , }
[ I
[
N
.
I
I .
[ N
1L
[
I
I
I
l I
I
I
[0 )
I
(0 ]
I B
I
[ N
I N
LABELS FLAGS [ L SE]T STATUS
Aa 5 x c ° Tompete |° FLAGS TRIG DISP
a b c ‘ ° 1 0o DF| vee =] mx =
G ——— —— -
3 3 7 8 S 3 3 0 & n




97 Program Listing |

58
STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS Cizlzﬂq
881 ¥LELR 2111 857 RCL3 E
gEz STl 35 &1 Store & @58 X -z8
T : @59 + -58
884 $LBLE Il a6@  STGT 35 ar | Jawrs
685 ST02 iz a3 Stre x @61 & . _
gos koS = 6z N=Y7 LY Dymer =5
aar7  ¥LELE oi if [’cm le ae3 &T06 Lerale grac,
888  RCL: 3 &3 e @64 + Ofiorwire compate
gEs  STGr 35 ar @65 z decs Comvers ou
ol sToe 5 i Tabealis ver kv Shre new conversent
g1z STOE 33 & shichic B6§  ST0z ¢ compare H olel
613 1 @63 XEY Cemvegs co
614 §TO6 5 &6 volues @re  GTO8 Loy /5 not apue
615 STOS 33 871  RCL3 z
@16 CHS w2 | @72  RCLI
617 §702 | T <
@18 x¥LELG Tty retarn 874 *
@19 RCLE S 875  ROL:
6zé 1 r 676 CHS z e
621 + 877 e’ kR
g2z STOS < / 878 X -32
823 RCLI I & memt @7s RS S L resilf
@24 - 35 | dam 080
825  ENTt 2
826 ENTT 21
827 RCL4 3 o4
A 7 2y P
- RCLE Je €5
3@ + =
631 STO4 B gy
332 AR : 2
833  KRCOLE
34 B 090
835  RCLT
a3¢ +
§37  STOE
638 g g |7~
839 =T ('tw'/“/‘ (zwri7‘:’n¥
@48 GT0S i a9 ”
@1+ T D £ O
G4z 5
843 ¥LELZ e [T T &«
@44 5TOE Shove néew (enveggent 100
845  RCLS o
@46 RCLS Ets o
647
@48 RCL4
649 RCL3
ase X
851 ¥ .-
@5z 5705 35 ¢ oy
853 RCLE 36 68 L
854  RCLT 36 &7 7
@55 % -35
856  RCLE 36 i
REGISTERS
0 1 2 3 4 5 6 7 8 9
a tonvergent X sz P7m+] 9y Qom+1 m
SO0 S S2 S3 S4 S5 S6 S7 S8 S9
A C D I
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Program Deseription |

( » )

Program Title ,fﬂ'(;’t’ Wt /e e 76 A= /f’-:(nc/foﬂ

. <7

Contributor’'s Name € x /// d/aa//(’

Address A7r05 /(7/7.«2/4 /L’C(

City (Grme? state A Zip Code 5772/ |
\_
( )

Program Description, Equations, Variables

Bala,b) - j"#"(,-z)""»/h AC2 ?Uéf Lo LSor 00 ey,
A o

I+ i+ /r azo,b =

%éﬁ g}’/ﬁ,é): ﬂﬁ/ﬁgé u’l"” /&k/éjzé :M'L/7d"— cobere
fi = Autpun 1y el G = e Thn 25 S k2

zned

;(lz,,,,, =- (41""{445*'")1 M=, 1,2,
(dequ /lm'/j )
;/zm = /}’)(é-—m)}/ ) m= 7/, 2
(cip 2mtr Xat 2.0 )

77( f)é,/é;z; clices oo / = / = = f = /- _7/(~ /t');ffﬂ(:"’ 75 %3
. . i J e ° - P

Conboneeel Sonchon sferes e/ “bes/ chi//: o cbKomal /g" y<a—

77( Vs aaiie 1o e &k{‘mzfv/ %« ety Tbe rotetonsd,, ATE-T

By la,8) = B(3,4)-B.xlb,= ) wheee Flo4)= 0a) ()] (arb)

_/7( ﬂ"»y/é/e" 6’6'”1/{'74 v /42‘)! /7 / a ) e S (‘ﬁ)«/g./r{/ LI)'/?

Tl er P OE st s T2 // - & 7/97 / J’ﬂ?

Operating Limits and Warnings / e contsiieet 5‘/24 e Hon él/”v'/'f’;' A 7 exact 2
éﬂ F f/r _;:‘h.-/cf (’a/&-m'/(u 0/ 7/6 A é(//f 7 //»31, 5/.5 oé)é//?‘"-‘/é‘ = L
/ Y zid tfoal ',(?('(er:?., Able st o The acxS pgse,

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

P4
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(Iﬂ He ika'czm-‘?: tuble ”/e/ow R Lhe relebie error ( Z —Zc)/ Ze s lilad chere 2
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(3-05 S Cxamp b, peans ~3x00"7), The secone! 7uayu4 /Zl fisted ;3 he number ot
n@mfép’/rs / X 0.5.,,,/ S A seconels //‘r{fméé s )ﬁ/ Oy iz, /7/; JFereron.,
Count ;5 7#¢ conkem”s a[/ﬁzf:@r E oSfer fhe s0lectos a has beer o4 lowert.
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severe€ #t//) caloon Crro 7] /fc‘"f é/fﬂﬂéé' flof Comrhoeeecl ﬁ?‘t-ﬁéif s Ve /};/

(Ao racs Toble ©

\_

Bo.s (3 )= 2,93020c000-0/
Bg(10,1)= 3.48L78%v01-01
Bp.5 (3,00)7 1.46552662/ -03
Be.s(5.,£)=1.5%0796325 0

Z/[/alj/: V4

150,

of L __ 1L#
7

Brlr,5)- L1-(r-r )2
Bzls,0)=(2/5))i2! =B, ,(10,3)

Brl1,10 =¥ hacd an rror of 1o more

L

4 Byl0,3)| B lr0,1) 8,03, 1) |8 l4,£ )8, (1,3) | By (1 100)| Bx(3,12)
p.ooo( |-7-16]2| © 2| o 2| o [%|3-0512|g-082] # |4
000l |s-ielg| 0o 2 o |3 cr0B|-3-0 37013 £ |3
0.01 ¢ 13li-t0 2| © 2|t -eFB|-2-10 3310 ¢F-053
o/ | =r015|i-i0 ¥+ o T o Y| - yl2 -0 |3-08¢C
0, 2 -« o | 06 | o Alwv-r0e 5| o yly-095|7-071
o.5 -’7«/036 e 1Ll o 2l-1-¢5 7|1-00 Y| & /1 -7 =10 1/
0.8 6 -9 0 1| o d|q-103l.2-9 Y|¢-05 i|-7-0515]
0.7 2-85| 0 2| o A|-&-1©45|-t-08 |2 -0313 0% I3
.59 I -5 gl e H e |08 IBly oS Ny M
0.999 2-2Y 0 L| o 2| Mo 175]-5-02 1| Sorormn| Splutror
0.9595 |NegeodS| 0 (2| o || Soluhan|Ne st G | T"

Examples: The apafrse sokibo,y wsal S checkys e

77z ),' Bolre,) = 2%
Bp(s,1] - 795 Byl )= 2507 [T ;

{ Be(1y2) - Li-Cr) Yoo

ﬂo w EXr0”® )Q'rn// veleres m T e ﬁ-é/e"
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rF!eference(s) /. ‘/%,rz//wé e /‘74//@”14-)92’:? /! Fon ctirns
Slenin, Nehipn! Bareau o Sfincdonts 1568, 52658 0 94,

44

’

/563

N
,45 ra /rmw.-‘f_(j anel

1" / b /ﬂc—ﬂw/ a[ ('aﬂue?f/)//’g s Ascassord o0 L ﬂ/ﬂ/f)
il ; I
Cpﬂﬁ)u«e/ Frachons ) /?dﬂ&ém /75«;@/




User Instruetions °
/e/e feré: éﬂc o
STEP INSTRUCTIONS o AIT’:\’/’S;ITS KEYS 5 :’TUJS:ITTS
/ 784(’/ /7 /rcﬁ/z’/ﬂ (’4’/‘?/ D-j [;I
I
X. z1 d‘/ug 5’/{/6/ '14761 |4g|[ ’
a jb’e (=4 a Lﬂ—j[ |
A b | 1B
c|Otere ¥ v II é H }
3 | Exzece e prescam :E H : B'!(a,[]
¥ ﬁfﬂca/ N /4 of s/e e R Shen IR
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.
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.
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N
| | |
| [ |
LABELS FLAGS SET STATUS
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97 Program Listing I

B STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY KEY CODE COMMENTS Fgﬂ ,€;,w
A81 xLEBLE 2113 @57 + = a+Am
ez 1 A1 . A58 5 “id
ooz stor 356 LoFeeliz€ @59 LSTX 1663
6a4  STOE 35 66 St it ace 1 g
@85 STO4 35 o4 #6 1 - -43 a tim -/
GaE a @ Value s aE2 z -4
gar  STOE 35 @& @63 RCL3 36 @3 z
gas  STCS e o _ _ o ] a64 X -3Z lr s
#89  *LBLE L8 ZAerain Secs @65 ENT? 2
@18 STOS I5 8 Shre oonvegien? B6E  ENT? 3
@11 RCLI 36 & 867 RCL4 36 84
#12  RCLE 36 as 868 % -39
@13 + -5 ctm @69 RCLS 36 &5
@14  ENT? 3 are + -55
@15 ENTT i 71 STo4 358 \pucditfuitfl,
@16  RCLE 36 &: arz KeY -41
a1v + -5 arms+ b 673 RCLE 36 G
616 = S35 (armiatmib ) 674 x -32
619 RCLI 36 &1 875  RCLT 36 &7
826 RCLS 36 62 a7e + -85
821 + -55 677 STO6 35 a5 |G

22 RCLE 36 &5 are  x#@7 1642
623+ 52 (@arz2m ) a7e : 24 |\t v Br(a, )
624 : -24 688 RCLS | Previous ormvegicn
825 LSTX 16-62 asl  xeY
626 i &l 8gs Ky Convepe ed 7
827 + -55 (ectdmrs) 683 GTOB c No
628 5 -2 8g4  RCL3
823 RCL3 36 &2 ¥ 8gs  RCLI g 4
a3 X -35 a6 ¥ ai V4
831 CHS A 887 % -3%
832 ENT? 21 488 1 &l
833 ENT? -2; 889 RCL3 36 82
834  RCLS 8 Py, PEY: - -45
835 % -35 ga1  RCLZ 36 &2 4
83 ROL4 36 & puy gsz v a1 (1-%)
637 + == 653 -I5
838 STOS 3585 pikes 834  RCLI 36 &l
@39 CLY -5 a5 z -24
B4 RCLP 30T gy 9% RS =i |Daplep resart
841 35 a7 CUELH i1 Shre
842 RCLE A gy gaz  §TO1 35 o1
643 + £s 695 RS 5
644  STO7 iImE . 166 ¥LELE 21 12
845  RCLS w7 161 sT0Z 3Zar | Shee b
846 1 ai 162 K5 =1
847 + -5 183 ¥LBLC 213
648 ST0E 35 EE mam#l 104 ST03 3587 | Shre X
845 RCLZ 36 &2 185 RS g1
858  RCLS 36 68
@51 - -45
852 x 35 mlb-m )
853 RCL! 35 &l
854  RCLS 36 &8 110
@55 + -85
856  RCLS 36 &8
REGISTERS
0 1 2 3 4 5 6 7 8 9
C b 4 Y Pk T2t Takrrs “l (onvéysent
SO0 St S2 S3 S4 S5 S6 S7 S8 S9
A C D I
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Program Desecription |

(ProgramTille ‘X-V\COW\?\Q)\'Q E\\\?*\Q KV\'\VQ C:)Y‘Ot\s

Contributor's Name S‘\"\AO\“?\_ B ) P\U\OJV\S J(.\"\ , e
Address D (’.fﬂv"\' " Qh‘\' O+ C\/\Q m S‘\ r Y > p vince ‘\'0 n U_{\”l VeSS \'\y_

City Princeton state New Jecse Yy ZipCode OFSAO
\_
( - . )
Program Description, Equations, Variables Lhis F‘FO%PC\W\ Cowm va* s th e
%enera\\\zec\ Ve Comgp \ete '\V\*e%ra\ ot the cecond

Kin @ Yo aboud \0 S'\%v\'\{\co\n\' -‘;\%uwe S

A2,k a,b): Sx 13) 0%
o Li+%2) (\+€£)(,u_gz’3,gz;

TS5 g= rae'x and h=Vi-gT, the  standacd
N\ Com ?\e*e \V\\'éfij\s o* -\\r\e {"ms* anA S,ec,ong&
\ﬁ'\v\d av e O\j\a\\r\ec\ as S?ec'\al cases

Note Kal2 0w q W) = (b-akd Fuyu)e bb) B0y
When X Y 10" % o domun i,,\,; /RNy , Ythe vesults ave
the complete elliptic inteqrals . The technigue of

Ihe acithmetico-gqeomeXric wmean Vs used,

Operating Limits and Warnings S N R — R
There 1S aw  evvor  exit 1 I( “;)};,j Q 3 \o I ow Yhig
casge CElg \) = an g

FOA0D) = A (Rec fatenp)

N
J

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

NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-

TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE OF THIS PROGRAM
MATERIAL.

J
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Program Deseription 11

WA Iv\ ‘\'\’\e S‘\O\V\C\O\Y‘A )fr'\(so\r\ome"\‘r'\ c 'i'orvv\ j
' p . . 2 .

2%, %) b) S o (b o) alnte du T )- £ oo
A ‘ o “ \'911 Aot X ) ? - o \'5 \'QJ:L/J;-«ZO(
[ S )‘o’m'l‘x du g -9 4

E (g h)= Dnite du ¢ =\ —— = Pom X C2
Qﬂx\mefej aqain Xz Ao @ \ SL:L: | -2 ‘ | J
4 )

Sample Problem(s) . .

D T 10" and n=10® | what s Foow)?

,2> 1¢ )’J= %0° Q\V\A o= Co—ﬂ_(’l’-\") w\oft Vs E(x)){)?

Solution(s) \} EEX 10 @ L X WS \\ YE.\ — 22 N6501742

2) 30 Bl a3ty [FITAN - 51121933 (Yang e’

R) - 4133110205 x5 [§ 1069 = T.1354545 T x\o™!

(SR

HE] - \»440549030

(Reterence(s) A\OY‘OKDC\AO W.f\'?i and Sh’{’)““; \‘\&V\A ‘DOO\‘ E_-S
.md\(\emﬁ\cq\ \:V\V\C\?OV\S ) Na*?onc\‘) Ruvreawn of
SYandards (AMS SS), \AGS. |
R. Bulirsch , Numerische Mathemat ik 1 , 13 (\a6 5).
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X‘L/
'.2_') Compu‘\’? FLX,,QQ,) F(x)%{)
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% Covngu\‘\»g DLX"XQ,) D(X',X—;')
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2] Compute E (X h') E(x, %)
A | For 0 new case veturn Ao
S*e‘{) 2
4— pr\,\'\‘ X, Q'zlj G« \) O\V\A Compute X X
‘\‘L\e E\Jeherq\\%ca form &2 %7 2’
a a
b dlbgula}\;

( Dpdional) If ‘mput s Yhe

vald e of  twe modu)loar

Aann \€ ® . dhe velation

%' = com X con be uged

(p\emembev‘ tWhe CDL\CU\\O\*UW \S

T Y‘o\c&ﬁo\nﬁ MOAE\0>

Also T4 twe amplitude &

'\6 C\}VQV\\ X = ‘x:ﬂm¢.

l\lcﬁe: howo ver. YThed t g

19 meoax.  A0°% . o 15  wmov
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be' computed b
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67 Program Listing I

KEY CODE

COMMENTS

STEP

KEY ENTRY

KEY CODE

COMMENTS

001 Ty A2 25 1\ TL8) 0 [21 25 00] Bea'n |\
o LRI s & s i = AR
GIe c 22 \D 060 RcL | 2% 0\
C L BRY B R X 7\
\ 0O\ . , STB8 § 33 0
CA g(\) 0\,\ Lor 6(&}&) RCL o —5:5:\_ 02
0 x 1
G618 ¢ 22 |
PR Sl e i
0 00| o, vy doe ST6 +77 [55 6l 0T
E\T z: C‘J O(ngl/) \\C’Q X %4
.
G1® C 22 \3 070 E.'I% 32 %%Q te A
fLeL © PV 285 .9 L G 2T 006 ompute AGM,
o x* 32 4 a,b foe ¢ e{) — Al
WSLST x| 35 9] * Z 02
x22 vy 25 52 e \
\ 0\ ST 6 23 00
020 W=y 25 82 Ry q 24 09
e /c B 25 \ 3] Comp ot RCL S 34 0S
ez o =l 4] ot = %)
?\TS@’S 33’35 %’; 2k ,a,\o> \50-\(9*23‘ 53 Gl o
% v 080 L 34 0
S16 Y 33 g\l Cu 54 - 43\
- v AL 0
%1\6 0 23 %}) ‘ o 22 g
—+
030 W RY 35 SA& Lx+#0 2y b\
£ x=0 21 51\ G\ 2D 0O
hRIN | 35 2 RCL 9 2% 0q] branch Ao
»\;p:es 35 %A\r — 4€T§x 3\ 2;: avoid c\\v'.g\'m3
UL A by e
0
h RA 35 S4& 2 0
W ABS 35 6 x 1)
_ S-rg \ 23 g\ Ercor ex i f é%gnz\\ 2\ %’% g\
ax=y | 32 5) hi=0 ROl 3 3% 03
sng 3 gc\’ &CLQ 24 02
CL |
WSTT | 35 2% 100 < 34‘70\
\\({y %3 éz ST(S +3[53 G\ 23
a X
S vikam a e |
ax hrel
Iy Gi ROy 2 34 o
050 WLST x| 35 %2 + G\
" o
STO~ 7 |33 %\ 07 (@{T——E—D ’20 ’%‘i 02
= 110 [ 00
I 2\ 5S4 Rl |\ 54 ol
ST S 22 0S5 STO + O[3 G 00
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67 Program Listing 11

STEP KEY ENTRY KEY CODE COMMENTS STEP KEY ENTRY COMMENTS
- S\
W ABS 35 o4& 170
RCL O 24 60
+ <\
EEX 43
CWS A2
S 05
120 ox>y | 32 %)
I 2] 22 02
W Rc T 3534
2 02
X 7\ 180
MsSTT 25 23
W ST » 29 ¢2
R.CL 4 24 09
£ = 3} 54
x i
130 STe |\ 32 0\
RQRCL 4 234 04
Lx<0 2) 1
£Is2 31 24
&GI8 0 22 006 190
crer 2RI 25 02 Tl oo
Q<L © | 34 oo P
RoLa 34 04
£ x< 0 21 )
£ I52 31 24
140 — <\
LTAN-Y] 22 ©
JhWRCT|] 35 3%
h T 35 13
X '7) 200
~ b\ Co.v\‘)\,\‘\'e —*ke
RCy 2 24 Q8
* jl Q\\IY* \C
RCL O 24 006 - \
- 3 \n ecsro\\
150 RCL 23X 06
RCL $ 234 0%
X 11
- S\
£ 0=2S | 3\ A 210
h RTN 35 22
160
220
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Hewlett-Packard Software

In terms of power and flexibility, the problem-solving potential of the Hewlett-Packard line of fully
programmable calculators is nearly limitless. And in order to see the practical side of this potential,
we have several different types of software to help save you time and programming effort. Every one of
our software solutions has been carefully selected to effectively increase your problem-solving poten-
tial. Chances are, we already have the solutions you’re looking for.

Application Pacs

To increase the versatility of your fully programmable Hewlett-Packard calculator, HP has an ex-
tensive library of “Application Pacs”. These programs transform your HP-67 and HP-97 into specialized
calculators in seconds. Each program in a pac is fully documented with commented program listing,
allowing the adoption of programming techniques useful to each application area. The pacs contain 20
or more programs in the form of prerecorded cards, a detailed manual, and a program card holder.
Every Application Pac has been designed to extend the capabilities of our fully programmable models
to increase your problem-solving potential.

You can choose from:

Statistics Mechanical Engineering
Mathematics Surveying
Electrical Engineering Civil Engineering
Business Decisions Navigation
Clinical Lab and Nuclear Medicine Games

Users’ Library

The main objective of our Users’ Library is dedicated to making selected program solutions contri-
buted by our HP-67 and HP-97 users available to you. By subscribing to our Users’ Library, you'll have
at your fingertips, literally hundreds of different programs. No longer will you have to: research the
application; program the solution; debug the program; or complete the documentation. Simply key
your program to obtain your solution. In addition, programs from the library may be used as a source
of programming techniques in your application area.

A one-year subscription to the Library costs $9.00. You receive: a catalog of contributed programs;
catalog updates; and coupons for three programs of your choice (a $9.00 value).

Users’ Library Solutions Books

Hewlett-Packard recently added a unique problem-solving contribution to its existing software
line. The new series of software solutions are a collection of programs provided by our programmable
calculator users. Hewlett-Packard has currently accepted over 6,000 programs for our Users’ Libraries.
The best of these programs have been compiled into 40 Library Solutions Books covering 39 application
areas (including two game books).

Each of the Books, containing up to 15 programs without cards, is priced at $10.00, a savings of up
to $35.00 over single copy cost.

The Users’ Library Solutions Books will compliment our other applications of software and provide
you with a valuable new tool for program solutions.

Options/Technical Stock Analysis Medical Practitioner
Portfolio Management/Bonds & Notes Anesthesia
Real Estate Investment Cardiac
Taxes Pulmonary
Home Construction Estimating Chemistry
Marketing/Sales Optics
Home Management Physics
Small Business Earth Sciences
Antennas Energy Conservation
Butterworth and Chebyshev Filters Space Science
Thermal and Transport Sciences Biology
EE (Lab) Games
Industrial Engineering Games of Chance
Aeronautical Engineering Aircraft Operation
Control Systems Avigation
Beams and Columns Calendars
High-Level Math Photo Dark Room
Test Statistics COGO-Surveying
Geometry Astrology

Reliability/ QA Forestry



HIGH LEVEL MATH

Mathematical programs selected from the areas of special functions and
linear systems including, Hermite, Legendre, and Laguerre Polynomials,
Eigenvalues/Vectors of 3rd Order Systems, Determinant and Inverse of
5 x 5 Matrix, and Simultaneous Equations in 6 Unknowns.

EIGENVALUES FOR 3RD ORDER SYSTEM

EIGENVALUES/VECTORS OF 3RD ORDER SYSTEMS

MATRIX ALGEBRA

CHARACTERISTIC EQUATION OF A 4 X 4 MATRIX

ONE CARD DETERMINANT AND INVERSE OF A 5 X 5 MATRIX

SIMULTANEOUS EQUATIONS IN SIX UNKNOWNS

ROOTS OF POLYNOMIALS

MISCELLANEOUS SPECIAL FUNCTIONS A

MISCELLANEOUS SPECIAL FUNCTIONS B

INCOMPLETE GAMMA FUNCTION

INCOMPLETE BETA FUNCTION

INCOMPLETE ELLIPTIC INTEGRALS

HEWLETT ’; PACKARD

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

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