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PREFACE

The Math Library includes this program Manual and 35 prerecor o
magnetic cards. The programs in this library have been selectec beoa

of their common use by mathematicians and other professionals vho
need rapid solutions to problems involving complex equations,
integration, matrices, conversions and general mathematics. Y

Each program in the Math Library is identified by a program name aine "
number which also appears on each magnetic card. For exam
HYPERBOLIC FUNCTIONS is the name of the first program and the
number is MA1-01... where MA1 identifies the Math Library and -01
identifies the first program in the Math Library. One program is ln:mq
parts and has two magnetic cards which must be run one al ltl!l’ltlﬁﬁ B
obtain different but related information. MA1-14-1 identifies the first card
of the fourteenth program in the Math Library which is MATRIX o
INVERSION AND DETERMINANT (3 X 3). The second card, MAT- 142, in
part of the same program. Some programs are related by title only and
are simply differentiated by a (1) or (2) after the title. The Math Library ;i
programs are individually described in this manual. The general

description of a program begins on a left-hand page, followed b lﬂl\pl,‘
problems, a pictorial of the applicable magnetic card, and com e '

user instructions. The user instructions list all the necessary steps to
perform the specific program. The first step of the user instructions is

enter program which should be performed according to the procedure 'I
on page one of this manual. Each program section also includes n

program listing and identification of memory registers and flags used by

the program. The program listing provides a backup source to cheok #
that the prerecorded program has been correctly read by the caloulmtor.

If you have difficulties in running a program: |
1. Be sure that the user instructions have been followed.
2. Refer to Maintenance and Service Information in the Ownar's
Manual to determine the type of trouble you are having.
3. Write the Consumer Relations Department at:
Texas Instruments Incorporated Ll
P.O. Box 22283
Dallas, Texas 75222
or call Consumer Relations at 800-527-4980 (toll-free within all
contiguous United States except Texas) or 800-492-4208
(toll-free within Texas). If outside contiguous United States. call
214-238-5461 (We regret that we cannot accept collect cally at
this number).
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ENTERING A PROGRAM

Use the following procedure each time you need to store the contents
of a prerecorded magnetic card in the calculator. Use of this procedure
is implied by the Enter program instruction in the user instructions of
each program.

1. Select the proper magnetic card for the program to be run. ,

2. Read side A of the prerecorded
card as follows:
[CiR] [2nd] X0 (Insert card @A )
Do not restrict or hold the card
after it is caught by the drive
motor. The display is blank until
the calculator has completed
reading side A.

3. Remove the card from the left
side of the calculator and read
side B of the prerecorded
card as follows:

[2nd] [T (Insert Card ®Bx= )
The display is blank until the
calculator has completed
reading side B.

4 Remove card from the left side
of the calculator and insert into
upper slot such that the A side
of the card shows in the window
above keys A through E.

5. If the display flashes immediately following step 2 or 3, repeat
the procedure beginning with step 2

CAUTION: Prerecorded magnetic cards may be damaged or altered if
exposed to dust or foreign materials, permanent magnets, or
electromagnetic fields (electric motors, power transformers, etc.).




MA1-01

HYPERBOLIC FUNCTIONS

This program calculates all six hyperbolic functions Ii'ltl
functions. It should be noted that these functions

calculation entered from the keyboard without aﬂacﬂrlg he natu
of mathematical operations.

Example: 3 + gﬂ,ﬂ = B.774369679

wouldbeenteredas (3] [+][znd] IER (A [=])[2] [=)
Formulas:

a‘.l: B a"‘t

sinh x ==— sinh 'x = In(x + Vx¥ + 1)
e +e~ < .
cushx=-—2 cosh 'x = In(x + Vx2 - ’i} (x
_ sinh x Sy = 3 pflEX
: 1 -
—_— -] — - i MY
eschx = oo~ (x#0)  esch 'x = sinh = (x # 0)
L 1 -ty = . o< %=1
sech x = ——~ sech™'x = cosh™' 2 0 4____.‘_ !
1 i . sai
coth x = tanhx X #0) coth’'x = tanh! % (x? h-_gl.




MA1-01

USER INSTRUCTIONS

STEP PROCEDURE ENTER PRESS DISPLAY

1 | Enter Program (A and B)

To compute:

2 | sinhx X [A] sinh x

3 | coshx X 8] cosh x

4 | tanhx X <] tanh x

5 | cschx X [ csch x

6 | sechx X znd| | sech x

7 | cothx X zed | I coth x

8 | sinh 'x X [E] | [A&] sinh ' x

9 | cosh 'x X [E] | [8] cosh ™' x
10 | tanh "x X [E] |[€] tanh ' x
11 | csch™'x X [E] S | csch 'x
12 | sech 'x X [E] Il | sech 'x
13 | coth 'x W X “E | | (2na] | HEM | coth 'x J




PROGRAM LISTING

DISPLAY KEY DISPLAY KEY DISPLAY
000 46 ‘LB 028 77 4 056 50
001 168 ‘A’ 029 46 ~“LBL | 057 02
002 50 “stflg| 030 18 *C’ | 058 56
003 02 2 031 50 “stfig | 059 46
004 46 °LBL | 03202 2 060 10
005 11 A 033 46 “LBL | 061 22
006 60 “ifflg (034 13 C 062 23
007 01 1 035 60 ‘ifflg | 063 42
008 87 ‘1’ 036 01 1 064 01
009 10 ‘E’ 037 89 3 065 09
010 02 2 038'10 “E’ 066 42
011 41 GT 039 46 “LBL | 067 01
012 77 ‘4 040 77 &4 068 08
013 46 “LBL | 041 22 NV 069 20
014 17 "B’ 042 49 °“PROD| 070 44
015 50 “stflg | 043 01 1 071 01
016 02 2 044 09 9 072 08
017 46 °LBL | 045 43 RCL | 073 94
018 12 B 046 01 1 074 44
019 60 “ifflg | 047 09 9 075 01
020 01 1 048 22 INV 076 09
021 88 "2 049 60 “iffig | 077 43
022 10« 050 02 2 078 01
023 48 °‘EXC | 05178 ‘5 079 08 8
024 01 1 052 20 *1/x |080 56 *
02509 9 053 46 °LBL (08146 “‘LBL | 109 48 ‘EXC
026 02 2 054 78 5’ 082 15 E 110 01 1
027 41 GTO | 055 22 INV 083 50 “stfig| 11108 8
‘Denotes 2nd lunction key HEGISTEHS
1] 05 10 15
01 06 1" 16
J2 o7 12 7 il
03 08 13 8 Used
04 03 14 19 USBd
FLAGS
9 ' Used ‘ Used » 9
4



PROGRAM LISTING

IRUCE——————— - e e

MA1-01

DISPLAY

KEY

DISPLAY

KEY

DISPLAY

KEY

DISPLAY

KEY

112 22
113 49
114 01
115 09
116 93
117 05
118 48
119 01
120 09
121 23
122 49
123 01
124 09
125 48
126 01
127 09
128 41
129 50
130 46
131 88
132 22
133 60
(134 02
135 67
136 20
137 46
138 67
1139 42

INV

th ® D -

*EXC

—

Inx
‘PROD
1

9
‘EXC
1

9
GTO
*st fig
*LBL
o
INV
“if flg
2

.7
"1/x
‘LBL
7
STO

140 01
141 09
142 40
143 42
144 01
145 08
146 01
147 94
148 46
149 69
150 44
151 01
152 08
153 48
154 01
155 08
156 30
157 44
158 01
159 09
160 48
161 01
162 09
163 23
164 46
165 50
166 22

167 50

Inx
‘LBL
"stfig
INV
*stflg

168 01
169 22
170 50
171 02
172 56
173 46
174 87
175 22
176 60
177 02
178 68
179 20
180 46
181 68
182 42
183 01
184 09
185 40
186 42
ﬂB? 01
1188 08
189 01
190 41
191 69
192 00
193 00
194 00
PQS 00

INV
"stfig

‘rtn
*LBL
“q
INV
“if flg

-8’
*1/x
"BL
-8
STO

—y

STO

196 00
197 00
198 00
199 00
200 00
201 00
202 00
203 00
204 00
205 00
206 00
207 00
208 00
209 00
210 00
211 00
212 00
213 00
214 00
215 00
216 00
217 00
218 00
219 00
220 00
21 00
22 00

23 00

‘Denoles 2nd funchion key




MA1-02

SOLUTION OF QUADRATIC EQUATION

Given the coefficients of a quadratic equation, this progr_lll_i' mpul
the real or complex roots using the general solution. i

ax2+bx+c=0 (a#0) ¥
The roots x1 and xz are

X|=_h+vﬁ xz=_b-@’l

If the discriminant (b? — 4ac) = 0, the roots are real. Whin__-:
the roots are equal. If (b? — 4ac) < 0, the roots are complex c¢ njug
and are output in the form: L

o
X1 = rn + hi X2 = rz2 — f2i

Example: Find the roots of the equation
1.5x2 + 3.7x + 2.25=0

Enter Press Display Comments
1.5 [A] 1.5 entera
3.7 3.7 enterb ks,
2.25 €] 225 enterc
[D] —1.088036702 compute rry bi
L0 0.  computeipartof xi
€] —1.378629965 compute rry
(2nd] N 0. computeipart of xs
Find the roots of the equation "
xX2+2x+ 17=0 -
Enter Press Display Comments
1 [A] 1. enter a
2 2, enter b
17 <] 17. enter ¢
(o] -1 compute rry
[2nd’ IHEH 4 compute i part of X
[E] -1. compute rrz
(2nd| N -4, compute | part of x»



l &  Texas INSTRUMENTS

USER INSTRUCTIONS

STEP PROCEDURE ENTER PRESS DISPLAY

1 Enter Program (A only)

il B a 'al a

3 b ‘8] b

4 c [C] ¢

5 Compute rry L D] m

6 Sompute part i of X, E I 0 | i

7 | Compute rrs [E] fra

8 | Compute partiofxa 2nd) | R iz




PROGRAM LISTING

DISPLAY KEY DISPLAY KEY DISPLAY KEY DISFLAY

000 46 °LBL | 028 40 *x? 056 18 *C' 084 15

001 11 A 029 75 - 057 95 = 085 43

002 42 STO | 03004 4 058 55 = 086 00

003 00 O 03165 X 059 02 2 087 04

004 01 1 032 43 RCL |060 55 = 088 94

005 56 ‘rtn 03300 O 061 43 RCL | 089 60

006 46 “LBL | 034 01 1 062 00 0O 090 00

007 12 B 03565 X 063 01 1 091 78

008 42 STO | 036 43 RCL |064 95 = 092 17
00900 O 037 00 0O 065 56 ‘rin 093 94

010 02 2 038 03 3 066 46 “LBL | 094 18

011 56 “rtn 039 95 = 067 17 % 095 56

012 46 °"LBL (04030 *Vx |06824 CE |096 46

013 13 C 04142 STO |069 18 *C’ 097 10

014 42 STO |04200 O 070 42 STO |098 43
01500 O 043 04 4 07100 O 099 00

016 03 3 044 70 ‘iferr (072 00 O 100 00

017 56 “rtn 045 77 4’ 073 17 B’ 101 94

018 46 “LBL | 046 50 ‘stfig (074 94 /- 102 95

019 14 D 047 00 © 075 18 *'C 103 56
02000 O 048 46 “LBL | 076 56 ‘rtn 104 46 "LBL
02142 STO (049 78 5 077 46 ‘LB 1056 17 °*B'
02200 O 050 85 + 078 19 D’ 106 43 RCL
02300 O 051 17 "B’ 079 43 RCL 107 00 0
024 22 INV 052 94 +/- 08000 O 108 02 2
025 50 “stflg | 053 18 °C’ 08100 O 109 56  ‘rin
026 00 O 054 56 “rtn 082 56 “rtn 110 00

027 17 "B’ 055 46 °“LBL |083 46 “LBL | 111 00
*Denotes 2nd function key REGI ST ERS

“ i root 05 0 1%

01 o 06 1] 6

J2 b or 12 7

03 c 0a 13 18

04 USE‘d i3] T4 19

FLAGS

" Used '
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MA1-03

SOLUTION OF CUBIC EQUATION

Given the coefficients of a cubic equation in the form:
X*+a+bx+c=0 (c#0)

this program is designed to find a real root of the equation. Sy
division is then used to reduce the cubic equation to a quadratic
equation. The new coefficients are stored so that they are directly

accessible by the quadratic equation program MA1-02 that solves
other two roots (real or imaginary).

Example: x* + 3.1x* - 2x + 6.85=0

Enter Press Display Comments
3.1 A 3.1 a )
2 -2. b
6.85 [€] 6.85 o
[ ] ~4.021040131 real root 1
Load program MA1-02 (quadratic equation)
5] 4605200653 root 2 (real)
20d) I 1.221253699 root 2 (imag)
[E] 4605200653 root 3 (real)
[ F | ~1.221250699 root 3 (imag)




USER INSTRUCTIONS

STEP PROCEDURE ENTER PRESS DISPLAY

1 Enter Program (A and B)

2 | Entera [A] a

3 Enter b [(e] b

4 | Enterc [€] c

5 | Compute root 1 (real root) [2nd] | I root 1 (real)

6 | Enter quadratic equation

program MA1-02

7 | Compute root 2 [D] real part
(2nd] | imaginary part

8 | Compute root 3 LE] real part
[20d] | N imaginary part |

11




MA1-03

PROGRAM LISTING |
DISPLAY KEY DISPLAY KEY DISPLAY KEY oiseLay | Key
000 46 ‘LBL | 028 01 1 056 95 = 084 55 4
001 11 A 029 40 ‘x* 057 55 -+ 085 43
002 42 STO |[03095 = 058 06 6 086 00
003 00 O 03155 = 059 75 — 087 06
004 01 1 03209 9 060 43 RCL | 088 94
005 56 ‘rtn | 033 95 = 06100 O 089 95
006 46 ‘LBL | 034 42 STO |062 01 1 090 30
007 12 B 03500 0O 063 65 x 091 65
008 42 STO |036 04 4 064 40 -x? 092 43
009 00 O 037 65 x 065 55 - 093 00
01002 2 038 40 ‘*x? 066 02 2 094 05
01156 *rtn | 03995 = 067 07 7 095 80
012 46 °'LBL | 040 42 STO |068 95 = 096 87
01313 C 04100 O 069 42 STO | 097 01
014 42 STO |04206 6 070 00 © 098 94
01500 0 04343 RCL (07105 5 099 41
016 03 3 044 00 O 072 40 *x? 100 88
017 56 ‘rtn | 045 01 1 073 85 -+ 101 46
018 46 ‘LBL | 046 65 x 074 43 RCL | 102 87
019 16 ‘A’ 047 43 RCL |(07500 0O 103 01
02003 3 048 00 O 076 06 6 104 46
021 65 x 049 02 2 077 95 = 105 88
022 43 RCL |050 75 - 078 80 ‘if pos| 106 95
02300 © 05103 3 079 30 *Vx | 107 22
024 02 2 052 65 x 080 43 RCL | 108 33
025 75 — 053 43 RCL |[08100 O 109 55
026 43 RCL |054 00 O 082 05 5 110 03
027 00 0O 055 03 3 083 40 ‘x? 111 95
‘Denoles 2nd tunction kay R EG ISTEHS
00 o5 USB{’ 10 15
01 a 06 usad 11 16
J2 b or 12 7
03 ¢ 08 13 18
0% Used 09 14 19
FLAGS
0 I 2 L)

12




PROGRAM LISTING

MA1-03

DISPLAY

KEY

DISPLAY

KEY

DISPLAY

KEY

DISPLAY

KEY

112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139

33
65
02
65
43
00
04
94
30
95
41
77
46
30
30
42
00
06
85
43
00
05
51
28
48
00
05
75

cos

na

RCL

STO

[o}]

RCL
0

<
SBR
"log
*EXC
0

<]

140 43
141 00
142 06
143 51
144 28
145 85
146 43
147 00
148 05
149 46
150 77
151 75
152 43
153 00
154 01
155 55
156 03
167 95
158 42
159 00
160 06
161 85
162 43
163 00
164 01
165 95
166 48
167 00

RCL
0

6
SBR
*log

-

RCL

Le=]

"LBL

RCL

-

I @

STO

+ O O

‘EXC
0

168 02
169 43
170 00
171 06
172 94
173 20
174 49
175 00
176 03
177 01
178 42
179 00
180 01
181 43
182 00
183 06
184 56
185 46
186 28
187 95
188 35
189 03
190 95
191 22
192 70
193 89
194 24
195 94

RCL

196 46
197 89
198 56
199 00
200 00
201 00
202 00
203 00
204 00
205 00
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223 00

88888888888383888888

"LBL
.g’
rtn

‘Denctes 2nd lunction key

13




MA1-04

ZEROS OF FUNCTIONS

This program calculates the roots of a function f(x) using the graph
bisection method.

fix)

(
-

The function is evaluated over a given interval (a— b) ata sampling {
increment of Ax. F(x) is entered as a sequence of keystrokes. For L
example, f(x) = x* + 3x — 7 would be entered as [§T0] 10 +3 [X] ?
10 [=] 7. The values of a and b are supplied by the user whereas Ax, |
not specifically input, defaults to b — a. The degree of accuracy, Gy,
required is also controliable by the user. This maximum error di.f:l.”lllﬁ
10°%, but can be changed by storing the needed value in Ry, before
executing the program.

The method used involves evaluating the function at Ax intervals 1o so8
if f(x) changes sign (indicating a root in that interval). The interval is then
successively bisected until the necessary accuracy is achieved.

Only one root can be found per Ax interval. If there are no roots in the
overall interval (a, b) or all the roots have been found, the display will
flash '9.9999 99" If there is more than one root in any Ax interval, the
bisection method of finding a root is invalid.

NOTES: 1. For inputting f(x), there is available:
» 56 program memory locations,
* 11 data memory registers (R,,-R,;), and
* 5 user-definable keys.

2.In defining the processing interval, a must be entered before b,

3. The calculator is left in fixed point 4 mode after calculations,

4.1f calculations result in a flashing display other than
"9.9999 99", the number flashed is a root. The flashing was
triggered v-hen some undefinable point was encountered
while evaluating the function such as f(x) = 1/x evaluated at 0,
but the resulting root is correct.

5. If the code for a return (56) is not displayed immediately after
entering f(x), a D should be inserted before leaving the
learn mode.

6. The maximum error, e,,,, must be less than b x 10 *,

14



tan’x

Example: f(x) = sin?x — 2 . evaluate from 0-180°, Ax = 307, e....
defaults to 10 4.

Angle = degrees

Enter Press Display Comments
670} A [LRN] 166 56 | Prepares program for f(x)
70| 19 .
[sin | .
120d] IE .
(=] Shigudnlss Stores f(x) directly
[RCLl 19 o S into program
[tan]
BTN x|
[+] o
2 (=] 180 56_
LRN] 0. Returns to calculate mode
0 [B] 0. a
180 [€] 180.0000 b
30 (D] 30.0000 Ax
LE] 0.0000 0° — root 1
[RUN| 45.0000 45 — root 2
[RUN| 135.0000" 135° Flashing — root 3
[RUN| " 9.9999 99" Flashing—shows all

roots have been found.

The flashing 135 shows that function is not continuous over the
interval just evaluated.

15
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USER INSTRUCTIONS

RTILLYE R
%

STEP

PROCEDURE

ENTER PRESS

Enter Program (A and B)

Initialize

(A7 |

Key in f(x)

g3

f(x)

Enter other variables

Interval start

Interval stop

Sampling increment

SEE

Ax

(defaultsto b — a)

|| n ||

Maximum error

g
o
b

e"'III

(defaults to 10-4)

Execute Program

[
:

(calculate roots)

9

For additional roots*

|
d

s

*NOTE: Flashing *'9.9999 99" shows that all the roots in that interval have been found

16







MA1-04

PROGRAM LISTING

DISPLAY KEY DISPLAY KEY DISPLAY KEY DISPLAY )
000 46 °LBL |028 43 RCL |[056 75 — 084 03 3
004 87 ¥ 029 00 O 057 43 RCL |085 56

002 43 RCL (03008 8 058 00 0 086 46

00300 O 03142 STO [059 01 1 087 29 ,
004 07 7 03200 O 060 95 = 088 43 R
005 65 03307 7 061 80 ‘ifpos|(089 00 0O
006 43 RCL |034 46 °LBL |06287 Y1 090 03 3
007 00 O 035 89 '3 063 43 RCL |09185 +
008 08 8 036 43 RCL (064 00 O 092 43 [
009 95 = 037 00 O 065 06 6 093 00 0
010 80 “if pos| 038 04 4 066 56 *rtn (094 00 O
011 88 *2' 039 85 + 067 46 “LBL [095 95 =«
01243 RCL |(04043 RCL (068 15 E 096 42 STO
01300 0 04100 O 069 43 RCL |097 00 O
014 06 6 042 05 5 070 00 0 098 03 3
01542 STO (04395 = 07103 3 099 42 STO
016 00 O 044 55 =+ 072 42 STO (10000 0O
017 05 5 045 02 2 07300 0 10105 6§
018 41 GTO |046 95 = 074 04 4 102 11 A
019 89 3 047 42 STO |075 11 A 103 42 STO |
020 46 °LBL {04800 O  |076 42 STO (10400 O |
021 88 ‘2 049 06 6 077 00 O 10508 8
022 43 RCL (050 11 A 078 07 7 106 65 ~ !
02300 0 05142 STO (07922 INV |107 43 ROL
024 06 6 05200 O 080 90 ‘ifzro [ 108 00 O

025 42 STO |05308 8 081 29 “x! 10907 7
026 00 0 054 40 *x? 082 43 RCL |11095 =
027 04 4 05530 *Vx (08300 O 11122 INV
‘Denoles 2nd functlion key REGISTERS

% Ax %% Used - L

a1 'Bm.ur {111 USEd " 16

J2 b o7 USEd 12 1w

03 a(+Ax) 8 Used 13 18

04 Uﬁsﬁd 12 ] 14 19

FLAGS
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PROGRAM LISTING

DISPFLAY KEY DISPLAY KEY DISPLAY KEY DISPLAY KEY
112 80 “ifpos (140 02 2 168 56 ‘rtn 196 56 “rtn
113 89 '3 14104 4 169 56 “rtn 197 56 ‘rtn
114 43 RCL [142 94 +/— 170 56  ‘rtn 198 56 “rin
11500 0O 143 22 INV 171 56 ‘rtn 199 56 ‘rtn
116 03 3 144 28 “‘log 172 56 ‘rtn 200 56 “rtn
L is — 145 42 STO |173 56 ‘rtn 201 56 ‘rtn
11843 RCL |(146 00 O 174 56 “rtn 202 56 ‘rtn
11900 O 147 01 1 175 56  ‘rtn 203 56 ‘rtn
120 02 2 148 43 RCL |[|176 56 ‘rtn 204 56 ‘rtn
12195 = 14900 0O 177 56  “rtn 205 56 ‘rtn
122 22 INV 150 02 2 178 56 ‘rtn 206 56 ‘rtn
123 80 ‘ifpos (15175 ~— 179 56  ‘rin 207 56 “‘rtn
124 15 E 152 43 RCL |180 56 ‘rtn 208 56 ‘rtn
12625 CLR (15300 O 181 56 ‘rtn 209 56 ‘rtn
126 20 *1/x 154 03 3 182 56 ‘rtn 210 56  “rtn
127 56  ‘rtn 1556 95 = 183 56 ‘rtn 211 56  “rtn
128 41 GTO |156 46 °LBL (184 56 ‘rtn 212 56  “rtn
129 15 E 157 14 D 185 56  ‘rtn 213 56  ‘rtn
130 46 °LBL (158 42 STO |186 56 ‘rtn 214 56 ‘rtn
13112 B 15900 O 187 56 ‘rtn 215 56 'rtn
132 42 STO (16000 O 188 56 rtn 216 56  ‘rtn
133 00 O 161 57 “fix 189 56 “rtn 217 58 *in
134 03 3 162 04 4 190 56 “rin 218 56 “rtn
135 56  ‘rin 163 56 ‘rtn 191 56 “rtn 219 56 ‘rtn
186 46 °“LBL |164 46 ~“LBL [192 56 “rtn 220 56 “rtn
137 18 C 165 11 A 193 56 ‘rtn -+ [221 56 ‘rtn
138 42 STO |[166 56 ‘rtn 194 56 ‘rin 222 56  “rtn
139 00 0O 167 56  ‘rtn 195 56 ‘rtn 223 56 “rtn

‘Denotes Znd fTunction key
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MA1-056 v

SIMULTANEOUS EQUATIONS IN 2 OR 3 UNKNOWNS

Given the coefficients of two simultaneous equations with two unknowns
each, the solutions are effected as follows.

X + a,y = a;

bex + b,y = b,
aa,|
- b,b, _ &b, — a;b,
aa, b, — ab,
b,b,
Hugz .
_ |bob;| _ agb, — a;b, - %
Yy a"g' b, — a1l.L_%.w»'.*her&z a,b, — a,b, # 0.
Dy, |

For three unknowns:

BoX + @y + 8,2 = a,
beX + by + b,z = b,
CoX + CY + CZ = G,

The program solves for x in the first equation and substitutes the result
into the second and third equations. Now only two, two-unknown
equations exist and are solved as above.

NOTE: a,, by, and ¢, # 0.

Example: Solve for x and y in the following two equations:
5.2x + 3y = 2.56

10.9x — 4.3y = —34.87

Enter Press Display Comments
[2nd] EXY 0. Clear data memories
5.2 [2nd) I 5.2 a,
3 3. a,
2.56 2.56 a,
10.9 [ 8 ] 10.9 by
4.3 [+~ [RUN —4.3 b,
34.87 [+ —~34.87 b,
[0] —1.7
38

Example: Solve for x, y, and z.
25x — 3.1y — .3z = .675
1.25x + .18y + .73z = .901

Bx + 1.1y — 1.6z =—-2.074
x= .18,y 3,2= 1.0



USER INSTRUCTIONS

STEP PROCEDURE ENTER PREES DISPLAY
1 Enter Program (A and B)
2 | Clear Data Memories [ CMs |
Perform Steps 3-4 for
2 unknowns OR
Perform Steps 5-6 for
3 unknowns
3" | Enter coefficients for ao m ao
2 unknowns a a
dz dz
b [ ¥ | by
b2 bz
ba b3
4 | Calculatexandy [D] X
y
5% | Enter coefficients for o ] ao
3 unknowns a a
dz [RUN] dz
EE RUN ds
be 8] bo
b RUN| b
bz b2
ba ba
Co (€] Co
c (]
Ca RUN Cz2
Ca @ Ca
6 | Calculatex,y,andz (E] X
y
RUN

4

*NOTE: To correct input error, return to last user defined key and reenter associated values
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PROGRAM LISTING

DISPLAY KEY DISPLAY KEY DISPLAY KEY DISPLAY

000 46 'LBL (02806 6 056 03 3 084 65 x
001 11 A 029 56 ‘rtn 057 56 ‘rtn 085 43 RCL
002 42 STO |03042 STO |058 46 “LBL |086 01 1
003 00 O 03100 O 059 14 D 087 01 1
004 00 O 032 07 7 060 10 °FE’ 088 95 ~
005 56 ‘rtn 033 56 “rtn 061 46 °'LBL 089 55 +
006 42 STO |034 42 STO |062 85 -+ 090 53 (
007 00 O 03500 O 063 43 RCL |091 43 RCL
008 01 1 036 08 8 064 00 O 092 00 O
009 56 ‘rtn 037 56 “rtn 065 08 9 093 06 6
010 42 STO |038 46 “LBL [066 56 “rtn 094 65
01100 O 039 13 C 067 43 RCL |095 43 RCL
012 02 2 040 42 STO (068 00 O 09% 01 1
013 56 ‘rtn 041 01 1 069 04 4 097 02 2
014 42 STO (04200 O 070 56 “rtn 098 75 -~
01500 O 043 56 ‘rtn 071 46 “LBL |099 43 RCL
016 03 3 044 46 “LBL (072 10 °E’ 100 00 0O
017 56 ‘rtn 045 17 "B’ 07343 RCL |10107 7
018 46 °'LBL (046 42 STO (07400 O 102 65 x
019 12 B 047 01 1 075 06 6 103 43 RCL
020 42 STO |048 01 1 076 65 x 104 01 1
02100 O 049 56 “rtn 077 43 RCL |10501 1
022 05 5 050 42 STO (078 01 1 106 956 =
023 56 ‘rtn 05101 1 079 03 3 107 42 STO
024 46 °LBL (052 02 2 080 75 — 108 00 O
025 16 A’ 053 56 “rtn 08143 RCL |[10904 4
026 42 STO (054 42 STO (08200 O 110 65 X
027 00 O 055 01 1 0B3 08 8 111 43 RCL
‘Denotes 2nd function key HEG |STEH5

00 a, 05 _bﬂ- 10 —Co 15

01 3.1 06 btl% " citbﬂ- 16

2 a, 07 b,, a, 12 g,, b, 17

03 g, 08 b, a, 13 g,, b, 18

04 2y 09 y.X I 19

FLAGS
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MA1-05
PROGRAM LISTING

DISPLAY KEY DISPLAY EEY DISPLAY KEY DISPLAY KEY
11200 O 140 02 2 168 42 STO | 196 95 =
11307 7 141 49 *PROD| 169 00 O 197 56 ‘rtn
11894 /- 14200 O 17009 9 198 41 GTO
115 85 + 14303 3 17102 2 199 85 +
116 43 RCL | 144 43 RCL | 172 44 SUM | 200 46 ‘LBL
11700 0O 14500 O 173 01 1 2119
11808 8 146 05 5 174 04 4 202 43 RCL
11995 = 147 42 STO |175 19 D 20300 O
12065 =+ 148 00 O 178 19 b 204 04 4
12143 RCL | 14904 4 wr1g P 205 65 x
12200 0 150 01 1 178 10 °FE’ 206 36 “IND
12306 6 15142 STO | 17965 X 207 43 RCL
124 95 = 15200 0O 180 43 RCL | 20800 O
1256 42 STO | 15309 9 18100 O 20909 9
126 00 0O 154 06 6 182 01 1 210 95 =
12709 9 155 42 STO | 183 94 +/- 211 94 +/—
128 56 ‘rtn 156 01 1 184 75 — 212 36 “IND
129 46 “LBL | 157 04 4 185 43 RCL | 213 44 SUM
130 15 E 158 19 D’ 186 00 0 214 01 1
13143 RCL | 159 19 *D’ 187 04 4 21504 4
132 00 0O 160 19 D’ 188 65 x 216 01 1
13300 O 16143 RCL | 18943 RCL |217 44 SUM
134 20 *"1/x 162 01 1 190 00 O 21800 O
135 49 "PROD| 163 00 0 19102 2 21909 9
136 00 O 164 42 STO | 19285 + 220 44 SUM
137 01 1 16500 O 193 43 RCL-|22101 1
138 49 °"PROD| 166 04 4 194 00 O 222 04 4
13900 O 167 01 1 19503 3 223 56 ‘rin

'‘Danoles 2nd function key
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MA1-06

LAGRANGE POLYNOMIAL INTERPOLATION

Knowing N pairs of x and f(x) for some unknown function, the following
interpolating polynomial can be used to predict new values for f(x):

N
X;
2 fm\
| #

(I 22
P(x) = 1}, o
20 j=0%
A minimum of three pairs is necessary for accurate results. The x values
must be distinct.

Example: i 0 1 2 3 4
7% A 32 | 46 6.1 9.5
y -10 | -28 | 375 | 99 | 16.16
Given: x =5, find y
Xx=284,findy
Enter Press Display Comments
[E] 0. Initialize program
1.1 [A] 1.1 X;
10 -10. Y
3.2 [A] 3.2 X,
2.8 [#7<] -2.8 Y
4.6 [A] 4.6 X,
3.75 3.75 Vs
6.1 [A] 6.1 X4
9.9 9.9 Va
9.5 [a] 9.5 Xs
16.16 [&] 16.16 ¥s
5 <] 5.54028072 y'
8.4 €] 15.28444892 y'

24



901V NOIVIOdE:
[ A TAGRANGE INTERPOLATION. —— ia
BERETRRENIRE IVAL AR

USER INSTRUCTIONS

STEP PROCEDURE ENTER PRESS DISPLAY
1 Enter Program (A and B)
2 | Initialize [E] 0.
3 Key in (x,y) pairs X [A] X
y y

4 Repeat Step 3 for up to

6 pairs
5 | Computey'givenanewx | Xx (€] y'
6 | Step5 can be repeated as

many times as desired
7 For a new known pair— go

lo Step 3.

For a new case go to Step 2.

25




PROGRAM LISTING

DISPLAY KEY DISPLAY KEY DISPLAY KEY DISPLAY
000 46 "LBL | 028 23 Inx 056 43 RCL | 084 36
001 13 C 029 43 RCL |05700 O 085 43
002 42 STO (03000 O 058 03 3 086 00
00300 O 03102 2 069 95 = 087 01
004 06 6 03275 — 060 49 °*PROD| 088 95
00525 CLR |(03343 RCL (06100 O 089 44
006 42 STO |03400 O 062 04 4 090 00
007 00 O 03503 3 063 46 “LBL | 091 05
008 05 5 036 95 = 064 40 "x? 092 02
009 07 7 037 90 ‘ifzro | 065 02 2 093 44
010 42 STO |038 40 -»* 066 44 SUM | 094 00
01100 O 039 43 RCL (06700 O 095 02
012 02 2 040 00 O 068 03 3 096 44
013 08 8 04106 6 069 43 RCL (097 00 O
014 42 STO |042 75 — 07000 0O 098 01 1
01500 0 043 36 °*IND (07103 3 099 43 RCL
016 01 1 044 43 RCL |07275 — 10000 0
017 46 °“LBL (04500 O 073 43 RCL 10102 2
018 29 ‘*x! 046 03 3 074 00 O 10275 -~
019 01 1 047 95 = 07500 O 103 43 RCL
020 42 STO |048 55 = 076 95 = 104 00 0
02100 0 049 53 ( 077 22 INV 10500 0
022 04 4 050 36 °IND |078 80 ‘ifpos| 106 95 -
023 07 7 05143 RCL [079 23 Inx 107 22 INV
024 42 STO |05200 O 080 43 RCL |108 80 ‘il pos
025 00 O 053 02 2 08100 0O 109 29 *x!
026 03 3 054 75 — 082 04 4 110 43 RCL
027 46 °"LBL |055 36 °‘IND |083 65 x 11100 0
Denotes 2nd function key HEG'STERS
oo Init. 05 X 0 X, 5 ¥a
01 ¥ 08 Xo ¥ 16 Xs
02 X 07 Yo 12 X, 17 Y
03 X, 08 X, 13 Y, 18 Xg
04 9T 09 Y, 1 Xy 9 Ys

FLAGS

26
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PROGRAM LISTING

DB AY KEY DISPLAY KEY DISPLAY KEY DISPLAY KEY
11206 § 140 00 168 00 196 00
113 56 ‘rtn 141 00 169 00 197 00
114 46 °‘LBL | 142 00 170 00 198 00
115 11 A 143 00 171 00 199 00
116 46 °LBL | 144 00 172 00 200 00
117 12 B 145 00 173 00 201 00
118 36 °IND | 146 00 174 00 202 00
119 42 STO | 147 00 175 00 203 00
12000 O 148 00 176 00 204 00
12100 0 149 00 177 00 205 00
122 65 X 150 00 178 00 206 00
123 01 1 151 00 179 00 207 00
124 44 SUM 152 00 180 00 208 00
12500 O 153 00 181 00 209 00
126 00 0 154 00 182 00 210 00
127 95 = 155 00 183 00 211 00
128 56 ‘rtn 156 00 184 00 212 00
129 46 °‘LBL | 157 00 185 00 213 00
130 15 E 158 00 186 00 214 00
13107 7 159 00 187 00 215 00
132 42 STO |160 00 188 00 216 00
13300 O 161 00 189 00 217 00
134 00 0 162 00 180 00 218 00
135 25 CLR |163 00 191 00 219 00
136 56 ‘rtn 164 00 192 00 220 00
137 00 165 00 193 00 221 00
138 00 166 00 194 00 222 00
139 00 167 00 195 00 223 00

‘Denotes 2nd function key
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MA1-07

X
GAUSSIAN INTEGRATION L' f(x)dx
0

Using the six point Gaussian integration method, this program compules
an approximation of the integral:

X N
f (x)dx = X550 § g, f(x)
X, i=1

where: x, = (’-‘LE_"Q) yi + ?‘_-__%_Ko

and vy, = -y, = .2386191861
ya = —y, = .6612093865
Ys = —Ys = .9324695142
wy = w; = 4679139346
wy = wy = 360761573
ws = wg = .1713244924

NOTES: 1. f(x) must be defined by a series of keystrokes.

2. There are 46 program locations, 15 data registers (Rys-R).
and 5 user defined labels available for f(x) input, x is in the
display register when f(x) is being input.

3. Only one level of subroutine can be used while inputting f(x).

4. The code (56) for Il should be in the display after inputting
the last entry of f(x). If not, it should be added.

Reference: Handbook of Mathematical Functions, Abramowitz and
Stegun, National Bureau of Standards AMS 55, 1966.

w/2

Example: Evaluate J'n V1 - .25 sin’x dx
Angle = radians
Enter Press Display Comments
(GT0] [[A ] [LRN] 176 56| Prepares program for f(x)
@l . .
(20d) IEER v \ Stores f(x) directly
X] * [ intoprogram
.25 -] (] N
1 (=] [2nd] 187 56 |
(LRN/ 0. Returns to calculate mode
0 (8] 0. x,
(od KM (=]  3.141592654 =
2 (=] 1.570796327 #/2
[€]

1467462212 [ f(x)
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MA1-07

USER INSTRUCTIONS
STEP PROCEDURE ENTER PRESS DISPLAY
1 Enter Program (A and B)
2 | Initialize G1o] | [(A]
3 | Enterf(x) fi(x)
4 | Enterx, % Xo
5 | Enterx,andexecuteprogram| X, €] [fix)

29




PROGRAM LISTING

DISPLAY KEY DISPLAY KEY DISPLAY KEY DISPLAY
000 46 °'LBL | 028 01 1 056 46 °LBL | 084 53
001 13 C 029 03 3 057 19 ¥ 085 43
002 42 STO | 03009 9 058 43 RCL | 086 00
003 00 O 03103 3 05900 0 087 01
004 01 1 032 04 4 060 01 1 088 75
005 50 ‘stflg| 033 06 6 06175 - 089 43
006 00 O 034 46 “LBL (062 43 RCL | 090 00
007 50 “stfig| 035 10 "E' |06300 O 091 00
008 01 1 036 42 STO |064 00 O 092 54
009 93 - 037 00 © 065 95 = 093 55
010 02 2 038 03 3 066 65 094 02
01103 3 039 19 D’ 067 43 RCL | 095 65
01208 8 040 01 1 068 00 O 096 43
01306 6 041 94 /- 069 02 2 097 00
014 01 1 042 49 *PROD| 070 85 + 098 03
01509 9 043 00 O 071 43 RCL | 099 95
016 01 1 044 02 2 07200 O 100 44
017 08 8 045 19 D 073 01 1 101 00
01806 6 046 60 “ifflg | 074 85 + 102 04
019 01 1 047 00 O 075 43 RCL | 103 56
020 42 STO | 048 87 *1 076 00 0O 104 46
02100 0 049 60 “ifflg (077 00 O 105 87
022 02 2 050 01 1 078 95 = 106 22
023 93 -« 051 88 2 079 55 =+ 107 50
024 04 4 052 43 RCL |080 02 2 108 00
025 06 6 05300 O 08195 = 109 93
026 07 7 054 04 4 082 11 A 110 06 6
027 09 9 055 56 ‘rtn 083 65 x 11106 6
*Denotes 2nd function key
REGISTERS

00 X, 05 10 15

o1 X% 06 1" i

2 Y o7 12 17

03 @y 08 13 18

o4 JH(x) 09 14 19

FLAGS
o Used 1 Used 2 4




MA1-07
PROGRAM LISTING
DIRPLAY KEY DISPLAY KEY DISPLAY KEY DISPLAY KEY
112 01 1 140 02 2 168 12 B 196 56 ‘rtn
11302 2 14104 4 169 47 °CMs [ 197 56 ‘rtn
114 00 0 142 06 6 170 42 STO |198 56 ‘rtn
11509 9 14309 9 17100 O 199 56 “rtn
16 03 3 144 05 5 172 00 O 200 56 ‘rtn
117708 8 14501 1 173 56  ‘rtn 201 56 “rtn
118 06 6 146 04 4 174 46 °LBL (202 56 ‘rtn
11905 5 147 02 2 179 11, A 203 56 °rtn
120 42 STO |148 42 STO |176 56 ‘rtn 204 56 “rtn
12100 O 14900 O 177 56  ‘rtn 205 56 ‘rtn
122 02 2 150 02 2 178 56 ‘rtn 206 56 ‘rtn
123 93 » 151 93 » 179 56 ‘rtn 207 56 “rtn
124 03 3 152 01 1 180 56 ‘rtn 208 56 “rtn
12506 6 153 07 7 181 56  ‘rtn 209 56 “‘rtn
126 00 0 154 01 1 182 56 ‘rtn 210 56  “rtn
127 07 7 15503 3 183 56 “rtn 211 56 ‘rtn
128 06 6 156 02 2 184 56 ‘rtn 212 56  ‘rtn
120.01 1 157 04 4 185 56 “rtn 213 56 ‘rtn
13005 5 158 04 4 186 56 “rtn 214 56  ‘rtn
13107 7 15909 9 187 56  “rin 215 56 “‘rtn
132 03 3 160 02 2 188 56 “rtn 216 56  “rtn
133 41 GTO (16104 4 189 56 “rtn 217 56 ‘rtn
134 10 °F’ 162 22 INV 190 56 ‘rtn 218 56 ‘rtn
135 46 °"LBL |163 50 “stflg (191 56 “rin 219 56  “rtn
136 88 "2’ 164 01 1 192 56 ‘rin 220 56  ‘rtn
137 93 = 165 41 GTO (193 56 ‘rin 221 56  ‘rtn
13809 9 166 10 °E’ 194 56 ‘rtn 222 56 ‘rtn
139 03 3 167 46 °LBL (195 56 ‘rtn 223 56 ‘rtn

‘Denotes 2nd funclion key
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MA1-08

o
GAUSSIAN INTEGRATION |  f(x)dx
Xo
Using the six point Gaussian Integration method, this program computes
an approximation of the integral:

J-x f(x)dx = 1/2 ;55; i f(x,)
% i< (14 )

where: x; = (1 fm)— X — 1

and vy, = -y, = .2386191861
¥s = —Y. = .6612093865
Ys = =Yg = .9324695142
w, = wy = .4679139346
wy = wy,; = .360761573
ws = wy = .1713244924

NOTES: 1. f(x) must be defined by a sequence of keystrokes.
2. There are 60 program locations, 15 data registers (R.-R,,). and
5 user defined labels available for f(x) input, x is assumed to
be in the display register when inputting f(x).
3. Only one level of subroutine can be used when inputting f(x)
4. The code (56) for a return should be in the display after
inputting the last entry for f(x). If not, it should be added.

Reference: Mathematical Handbook for Science and Engineers, Korn
and Korn, McGraw-Hill, 1968.

Example: Solve f(x) = j %dx
2

Enter Press Display Comments
[6T0] [A7] tRN] 161 56| Prepares program for 1(x)
(75 '
7 =] S Stores f(x) directly
6 (=] [2nd] 167 56| into program
0. Returns to calculate mode
2 0156250956  Enter x,, display [ f(x)
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&)  Texas INSTRUMENTS

i v i

USER INSTRUCTIONS

STEP PROCEDURE ENTER PRESS DISPLAY
" Enter Program (A and B) g

| 2 | Inifilize o [ [(A] | iR |
3 | Enteri(x) f(x) LRN|

gl E_nler_x;ande:ecutepsugram X, (8] f f{_x]-_
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MA1-08
PROGRAM LISTING

DISPLAY KEY DISPLAY KEY DISPLAY KEY DISPLAY KEY
000 46 “LBL | 028 09 9 056 56 “rtn | 084 02 2
001 12 B 029 01 1 057 46 °LBL | 085 54 )
002 47 °'CMs| 030 03 3 058 19 ‘D’ 086 40 x*
003 42 STO | 03109 9 059 02 2 087 65 x
004 00 O 032 03 3 060 55 = 088 43 RCL
00500 O 033 04 4 061 53 | 089 00 O
006 50 “stflg| 034 06 & 062 01 1 090 03 3
007 00 O 035 46 °LBL | 063 85 09195 =
008 50 “‘stfig| 036 10 “E’ 064 43 RCL | 092 44 SUM
009 01 1 037 42 STO | 06500 O 09300 O
010 93 03800 0 066 02 2 094 04 4
011 02 2 039 03 3 067 54 ) 095 56 “rin
012 03 3 040 19 °D’ 068 85 + 096 46 ‘LBL
01308 8 041 01 1 069 43 RCL | 097 87 *V
014 06 6 04294 +/~ (07000 O 098 22 INV
015 01 1 043 49 *PROD| 07100 O 099 50 ‘stfig
016 09 9 044 00 © 07275 ~— 100 00 O
017 01 1 045 02 2 073 01 1 101 93
018 08 8 046 19 D’ 074 95 = 102 06 6
019 06 6 047 60 ‘ifflg | 075 11 A 103 06 6
020 01 1 048 00 O 076 65 x 104 01 1
021 42 STO | 04987 *t1 077 02 2 105 02 2
02200 O 050 60 ‘ifflg | 078 55 = 106 00 ©
023 02 2 051 01 1 079 53 ( 10709 9
024 93 052 88 ‘2 080 01 1 108 03 3
025 04 4 053 43 RCL |08185 -+ 10908 8
026 06 6 054 00 0O 082 43 RCL 110 06 6
027 07 7 055 04 4 08300 O 11105 5
*Denotes 2nd function key REGISTERS

00 X, 05 10 15

01 06 ¥ 1%

02 Y, 07 12 17

03 08 13 8

o4 [f(x) 09 1 19

FLAGS
[0 Used ' Used 2 :




MA1-08

PROGRAM LISTING

DEr LAY l KEY DISPLAY KEY DISPLAY KEY DISPLAY KEY

112 42 STO | 140 42 STO | 168 56 “rin 196 56 ‘rin

11300 0O 14100 0 169 56 ‘rtn 197 56 “rtn
114 02 2 142 02 2 170 56  ‘rtn 198 56 ‘rtn
11593 143 93 » 171 66 ‘rtn 199 56 “‘rtn
116 03 3 144 01 1 172 56  “rin 200 56 ‘rtn
117 06 6 145 07 7 173 56 ‘'rtn 201 56 ‘rtn
11800 O 146 01 1 174 56  ‘rin 202 56 “‘rtn
119 07 7 147 03 3 175 56 ‘rtn 203 56 “rtn
120 06 6 148 02 2 176 56 ‘rin 204 56 ‘rtn
121 01 1 149 04 4 177 56  ‘rin 205 56 ‘rtn
122 05 5 150 04 4 178 56 ‘rtn 206 56 “rtn
12307 7 15109 9 179 56  “rtn 207 56  ‘rtn
124 03 3 15202 2 180 56 ‘rtn 208 56 “rtn
126 41 GTO | 153 04 4 181 56 ‘rtn 209 56 “rin

126 10 °E° 154 22 INV 182 56 ‘rtn 210 56  “rtn
127 46 °"LBL | 155 50 ‘stfig | 183 56 ‘rtn 211 86 'rtn

128 88 *2’ 156 01 1 184 56 ‘rtn | 212 56 ‘rtn
129 93 157 41 GTO | 18556 “rtn |[213 56 ‘rtn
130 09 9 158 10 °F’ 186 56 ‘rtn | 214 56 ‘rin
131 03 3 159 46 °‘LBL | 187 56 ‘rtn | 21556 ‘rtn
132 02 2 160 11 A 188 56 “rtn | 216 56 ‘rtn
13304 4 161 56  “rtn 189 56 ‘rtn | 217 56  ‘rtn
134 06 6 162 56 “rtn 190 56 “rtn 218 56 ‘rtn
13509 9 163 56 ‘rtn | 19156 ‘rtn |219 56 ‘rtn
136 05 5 164 56 *rtn | 192 56 ‘rtn | 220 56 ‘rtn
137 01 1 165 56  “rtn 193 56 ‘rtn | 221 56 ‘rtn
138 04 4 166 56 “rtn | 194 56 ‘rtn | 222 56 ‘rtn
139 02 2 167 56 “rtn | 19556 ‘rtn [ 223 56 ‘rtn

‘Denotes 2nd function key
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MA1-09

TRAPEZOIDAL INTEGRATION, GIVEN f(x)

Xy
This program will calculate the trapezoidal approximation aff f{x) dx.
Xo

Xy
ff{x}dx = [1/2f(%) + f(x;) + ... + f{xX,-4) + 1/21(x,) ] Ax
Xy

where: Ax > 0.

NOTES: 1. f(x) must be defined by a sequence of keystrokes.

2. There are 138 program locations, 14 data registers (Ry-R.q).
and 6 user defined labels available for f(x) input, x is assumed
to be in the display register when inputting f(x).

. f(x) input must not end in a subroutine if one is used to
define f(x).

- Only one level of subroutine can be used for inputting f{x).

. The code (56) for a return should be in the display after
inputting the last entry for f(x). If not, it should be added.

. 'n’ must be an integer; if a non-integer is entered, only the
integer part of the entry is used.

Reference: Computer Methods for Science and Engineering, Robert L.
LaFara, Hayden Book Company, 1973.

o e w

1.0
Example: Solve f(x) = f ﬂ'—}%g—’s. x in radians, n = 9 intervals
3
Angle = radians
Enter Press Display Comments
(610} (A7) [LRN] 87 56 Prepares program for f(x)
[sTo] 19 .
5in
[+] in a8 Stores f(x) directly into program
[Rci] 19
=] 96 56
(LRN] 0. Returns to calculate mode
| (8] 0.1 Xo
1 €] 1. X
9 (@] 0.1 Enter n, display Ax
[RUN| .8459153635 f (x)
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& TRAPEZOIDAL INTEG fx) N A A8
mmwmrmgmm |
IO IR T ReE (DA PR JA IR TR P

USER INSTRUCTIONS
STEP PROCEDURE ENTER PRESS DISPLAY
1 Enter Program (A and B)
2 | |Initialize [610] | [A] | [LRN|
I 3 | Enterf(x) f(x)
| 4 | Enterx, X LE] %
5 | Enterx, Xy €] X
I 6 | Enternumberof intervals | n [D0] Ax
7 | ComputeT T




PROGRAM LISTING

DHSPLAY KEY DISPLAY KEY DISPLAY KEY DISPLAY
000 46 °LBL | 028 53 ( 056 32 sin 084 56
00112 B 029 43 RCL | 057 44 SUM | 085 46
002 42 STO | 03000 O 058 00 O 086 11
003 00 0O 03102 2 059 05 5 087 56
004 01 1 032 75 -— 060 43 RCL | 088 56
005 56 ‘rtn 03343 RCL |[06100 O 089 56
006 46 °LBL (03400 0O 062 03 3 090 56
007 13 C 035 01 1 063 44 SUM | 091 56
008 42 STO | 03642 STO (064 00 O 092 56
009 00 O 037 00 O 065 04 4 093 56
010 02 2 038 04 4 066 43 RCL | 094 56
011 56 “rtn 039 95 = 067 00 O 095 56
012 46 “LBL | 040 42 STO |068 04 4 096 56
013 14 D 04100 O 069 11 A 097 56
014 22 INV 042 03 3 070 58 ‘*dsz | 098 56
015 52 EE 043 81 HLT |071 32 sin 099 56
016 57 “fix 044 00 O 072 55 =+ 100 56
01700 O 04542 STO |073 02 2 101 56
018 52 EE 046 00 O 074 85 + 102 56
019 22 INV 047 05 5 075 43 RCL | 103 56
020 52 EE 048 43 RCL |076 00 O 104 56
021 57  “fix 049 00 O 07705 5 105 56
02209 9 050 04 4 078 95 = 106 56
023 42 STO |051 11 A 079 65 x 107 56
024 00 0 052 55 = 080 43 RCL | 108 56
02500 O 053 02 2 08100 O 109 56
026 20 “1/x | 054 95 = 082 03 3 110 56
027 65 X 055 46 "LBL |083 95 = 111 56
*Denotes 2nd funclion key REGISTERS

% n “> SUM g ad

01 > 08 11 16

O 3 ) or 12 17

03 JI 08 13 18

04 x' 0s 14 19

FLAGS




PROGRAM LISTING

112 56
113 56
114 56
115 56
116 56
117 56
118 56
119 56
120 56
121 56
122 56
123 56
124 56
125 56
126 56
127 56
128 56
129 56
130 56
131 56
132 56
133 56
134 56
135 56
136 56
137 56
138 56
139 56

DIRFLAY l KEY

DISPLAY KEY DISPLAY KEY DISPLAY KEY
rtn 140 56 “rtn 168 56 ‘rtn 196 56 “rtn
rtn 141 56 ‘rtn 169 56 ‘rtn 197 56 ‘rtn
rtn 142 56  “rtn 170 56  ‘rtn 198 56 “rtn
rtn 143 56 ‘rtn 171 56 ‘rtn 199 56 ‘rtn
“rtn 144 56 “rtn 172 56  ‘rtn 200 56 ‘rtn
rtn 145 56 °rtn 173 66 ‘rtn 201 56  “rtn
“rin 146 56 “rtn 174 56 “rtn 202 56 ‘rtn
“rtn 147 56 ‘rtn 175 56  “rtn 203 56 “‘rtn
“rtn 148 56 ‘rtn 176 56 “rtn 204 56 “rtn
“rtn 149 56 ‘rtn 177 56  “rtn 205 56 “rtn
rtn 150 56 ‘rtn 178 56  “rtn 206 56 “rtn
“rtn 151 56 ‘rtn 179 56  “rtn 207 56 “rtn
“rtn 152 56 ‘rtn 180 56 “rtn 208 56 “‘rtn
“rtn 153 56 ‘rtn 181 56 “rtn 209 56 “rtn
‘rtn 154 56 ‘rtn 182 56 “rtn 210 56 “rtn
“rtn 155 56 ‘rtn 183 56 “rtn 211 56 ‘rtn
“rtn 156 56 “rtn 184 56 “rtn 212 56 ‘rtn
*rtn 157 56  ‘rtn 185 56 “‘rtn 213 56  “rtn
*rtn 158 56 ‘rtn 186 56 ‘rtn 214 56 “rtn
“rtn 159 56 ‘rtn 187 56  ‘rtn 215 56 “rtn
rtn 160 56 ‘rtn 188 56 ‘rtn 216 56 ‘rtn
‘rtn 161 56 ‘“rtn 189 56 “rtn 217 56 *rtn
*rtn 162 56 ‘rtn 190 56 “rtn 218 56 "rtn
‘rtn 163 56 ‘rtn 191 56  “rtn 219 56 ‘'rin
*rtn 164 56 “rtn 192 56 “rtn 220 56 “"rtn
“rtn 165 56 ‘'rin 193 56 ‘rtn’ | 221 56 “rtn
rtn 166 56 ‘rin 194 56 ‘rtn 222 56 “rtn
“rtn 167 56 ‘rtn 195 56 “rtn 223 56 “rtn

"Denoles 2nd lunction key
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MA1-10

TRAPEZOIDAL INTEGRATION, GIVEN x,, f(x,)

This program computes a trapezoidal approximation of the area under

a piecewise linear curve with known points (x,, f(x,,)).

fix)
'

The cumulative area beneath the line between points x, and x,, will

be the result.

Example: Compute the area beneath the graph described by the
following points:

X 3.0 3.2 3.4 4.0 4.1 43 48 5.0

y 4 6 5 4 4 5 6 7
Enter Press Display Comments

[E] 0. Initialize

3 LA 3. X
4 0. First point
3.2 [A] 3.2 Xy
6 [RUN| 1. area (x,— x,)
3.4 [A] 34 X5
5 2.1 area (X, x,)
4 [(A] 4. Xa
4 [RUN| 4.8 area (x,— X,)
4.1 [A] 4.1 Xs
4 RUN 5.2 area (x,— x,)
4.3 [A] 4.3 Xs
5 6.1 area (X,— Xs)
4.8 [A] 48 Xa
6 8.85 area (X, — Xg)
5 [A] 5. p
7 RUN] 10.15 area (x,— x,)

— — e c—
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USER INSTRUCTIONS

GTEP PROCEDURE ENTER PRESS DISPLAY
1 Enter Program (A only)
"2 | Initialize 3
3 | Enterx, X, A ¥
4 | Enterf(x,) f(x.) [RUN] Cumulative Area

Submit as many pairs of

x,. and f(x,.) (Steps 3.4)

as necessary
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MA1-10
PROGRAM LISTING
DISPLAY KEY DISPLAY KEY DISPLAY KEY DISPLAY KEY
000 46 ‘LBL |[028 95 = 056 43 RCL |084 00
001 15 E 029 65 x 057 00 O 085 00
002 50 “*stflg | 030 53 ( 058 04 4 086 00
003 00 O 031 43 RCL |059 56 ‘rtn 087 00
004 00 O 03200 0 060 46 -“LBL |088 00
005 42 STO (033 01 1 061 52 EE 089 00
006 00 O 034 75 — 062 22 INV 090 00
007 04 4 035 43 RCL |063 50 “stflg ({091 00
008 56 ‘rtn 036 00 0 064 00 O 092 00
009 46 °LBL |037 00 O 065 41 GTO |093 00
010 11 A 038 95 = 066 24 CE 094 00
011 42 STO (039 44 SUM |[067 00 095 00
01200 O 040 00 © 068 00 096 00
01301 1 041 04 4 069 00 097 00
014 56 ‘“rtn 042 46 “LBL (070 00 098 00
015 42 STO |043 24 CE 071 00 099 00
016 00 O 044 43 RCL |072 00 100 00
017 03 3 045 00 O 073 00 101 00
018 60 “ifflg |046 01 1 074 00 102 00
019 00 O 047 42 STO (075 00 103 00
020 52 EE 048 00 O 076 00 104 00
0218 + 04900 O 077 00 105 00
022 43 RCL |050 43 RCL |078 00 106 00
023 00 O 05100 O 079 00 107 00
024 02 2 052 03 3 080 00 108 00
025 95 = 053 42 STO |081 00 109 00
026 55 = 054 00 O 082 00 110 00
027 02 2 055 02 2 083 00 111 00
*Danoles 2nd lunction key
REGISTERS
00 X, _, 05 10 15
01 X, 06 11 16
02 Yn -1 o7 12 17
03 Y, 08 13 18
04 Area 09 " 19
FLAGS
0 Used 1 2 3 4
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MA1-11 1

SIMPSON’S APPROXIMATION |

This program uses Simpson’s Rule to approximate the area A, under the
curve f(x) over the interval (x,, x;).

X
f f(x) dx = &=gm+4m+2¥=+4h+2hf oo Y -2t W)
Xo

where: h = 3';—"". X; = %o, N = number of intervals. n = 2,4, 6...

fix)

[
D ik g n=6
¥Ya ¥ ¥a ¥s ¥a ¥s ¥a
0 e
2 o]

NOTES: 1. f(x) must be defined by a series of keystrokes.

2. There are 68 program locations, 15 data registers (R, — R,y)
and 5 user defined labels available for f(x) input, assume x is
in the display register when f(x) is being input.

3. Only one level of subroutine can be used while inputting f(x).
f(x) input must not end in a subroutine if one is used to
define f(x).

4. The code (56) for a return should be in the display after
inputting the last entry of f(x). If not, it should be added.

5. Error conditions:n # 2,4.6...

Reference: Calculus and Analytic Geometry, George B. Thomas, Jr.,
Addison-Wesley, 1961.

Example: Evaluate f(x) = x*, forn = 10, x, = 0,and x, = 5

Enter Press Display Comments
| [6T0] A [LRN] 156 56 Prepares program for f(x)
- (2nd] IED 157 56 Stores f(x) into program
[LRN] 0. Returns to calculate mode
10 8] 10. n
0 [E] 0. Xa
5 [RUN] 5. X
P (5] 4166666667 A,

y "
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USER INSTRUCTIONS
-i'ﬂ{?lfiED-UHE ENTER . PRESS DISPLAY
Enter Program (A and B) '
Initialize G0 | [A] | ”N)
| Enterf(x) f(x) [LRN]
Enter n 1 n n
Enter x, Txn EI 1 %
Enterx, X, RUN| X
3 (}alculateh (D] A,
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MA1-11
PROGRAM LISTING
DISPLAY KEY DISFLAY KEY DISPLAY KEY DISPLAY KEY
000 46 °"LBL | 028 57 ‘fix 056 00 O 084 46 ‘LBL
001 12 B 02909 9 057 56 “rtn 085 65
002 42 STO | 030 65 x 058 42 STO |086 15 E
003 00 O 03102 2 059 00 O 087 43 RCL
004 03 3 032 75 - 060 02 2 088 00 O
005 75 - 03343 RCL (06175 - 089 00 O
006 02 2 034 00 0 062 43 RCL |090 11 A
007 95 = 03503 3 063 00 O 091 65 x
008 22 INV 036 95 = 064 00 O 092 04 4
009 80 “if pos| 037 22 INV 065 95 = 093 95 =
010 87 ‘1’ 038 90 “ifzro | 066 55 = 094 44 SUM
01143 RCL |03987 1 067 43 RCL |09500 O
01200 O 040 43 RCL 06800 O 096 04 4
01303 3 04100 O 069 03 3 097 15 E
014 55 = 042 03 3 07085 = 098 43 RCL
015 02 2 043 56 ‘rtn 07148 °EXC |099 00 O
016 95 = 044 46 *LBL |072 00 O 10000 O
017 22 INV 045 87 Y 073 02 2 101 11 A
018 52 EE 046 00 O 074 56 ‘rtn 102 42 STO
01975 - 047 20 *1/x |07546 °LBL [{103 00 O
020 93 - 048 43 RCL |076 14 D 104 01 1
02105 5 049 00 O 077 43 RCL |105 43 RCL
022 95 = 050 03 3 078 00 0 106 00 0O
023 57 ™ix 051 56 “rtn 079 00 O 107 03 3
024 00 O 052 46 °LBL |080 11 A 10875 -
025 52 EE 053 13 C 08142 STO |10902 2
026 22 INV 054 42 STO (08200 O 110 95 =
027 52 EE 05500 O 083 04 4 111 42 STO
Denotes 2nd lunction key REG |5TEHS
00 X, 05 10 15
01 Used 06 1" 16
22 Used o7 12 17
03 Used o8 13 18
o4 Used 09 14 19
FLAGS
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MA1-11
PROGRAM LISTING
B AY J KLY DISPLAY KEY DISPLAY KEY DISPLAY KEY
11200 0 14002 2 168 56 “rtn 196 56 ‘rtn
11303 3 14155 =+ 169 56 ‘“rtn 197 56 ‘rin
114 90 ‘ifzro| 142 03 3 170 56  ‘rtn 198 56 ‘rtn
116 32 sin 143 95 = 17158 ‘rtn 199 56 ‘rtn
116 43 RCL | 144 56 ‘rtn 172 56  ‘rtn 200 56 “‘rtn
1170 0. 145 46 °*LBL | 173 56 ‘rtn 201 56 ‘rtn
118 01 1 146 15 E 174 56 ‘rtn 202 56 ‘rtn
119 65 x 147 43 RCL | 17556 ‘rtn 203 56 ‘rtn
120 02 2 148 00 O 176 56 ‘rtn 204 56 ‘rtn
121 95 = 149 02 2 177.56. - h 205 56 ‘rtn
122 44 SUM | 150 44 SUM | 178 56  ‘rtn 206 56 “rtn
123 00 0 15100 O 179 56 “rtn 207 56 “rtn
124 04 4 152 00 0 180 56 ‘rtn 208 56 “rtn
125 41 GTO | 153 56 ‘rtn 181 56 ‘rtn 209 56 ‘rtn
126 65 x 154 46 °LBL | 182 56 ‘rtn 210 56 ‘rtn
127 46 “LBL | 15511 A 183 56 ‘rtn 211 56 ‘rtn
128 32 sin 156 56 ‘rtn 184 56 ‘rtn 212 56 ‘rtn
129 43 RCL | 157 56 *rtn 185 56 ‘rtn 213 56 “rtn
130 00 158 56 ‘rtn 186 56 ‘rtn 214 56 ‘rtn
13101 1 159 56 ‘rtn 187 56 “rtn 215 56 ‘rtn
132 85 + 160 56 “rtn 188 56 “rtn 216 56 “rtn
133 43 RCL | 161 56 ‘rtn 189 56 ‘rtn 217 56 ‘rtn
13400 0O 162 56 “rtn 190 56 “rtn 218 56 ‘rtn
135 04 4 163 56 ‘rtn 191 56 ‘rtn 219 56 ‘rtn
136 95 = 164 56 ‘rtn 192 56 ‘rtn 220 56 ‘rtn
137 66 X 165 56 ‘rtn 193 56 ‘rtn 221 56 ‘'rtn
138 43 RCL | 166 56 ‘rtn 194 56 ‘rtn 222 56 ‘rtn
13900 0 167 56 ‘rtn 195 56 ‘rtn 223 56 ‘rtn

‘Danotes 2nd lunction key
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FIRST ORDER DIFFERENTIAL EQUATIONS

This program solves a number of differential equations of the form:
y' = f(x,y) with initial condition x,, y,. '

A numerical, third-order Runge-Kutta approximation is used.
Yn_1 — Yﬂ + 1;6K1 T 2!3'{2 + 1!6’(:
Forx,=x+nh(n=1,223..)

where: h = an increment specified by the user
Ky = hf(x,, y,)
K; = hf(x, + 1/2h,y, + 1/2K,)
K; = hf(x, + h,y, — K, + 2K,)

NOTES: 1. f(x,, y,) must be defined by a series of keystrokes assuming
R,; contains x and R, contains y.
2. There are 114 program locations, 14 data registers, and 4
user defined labels available for f(x,, y,) input.
3. Only one level of subroutine can be used when inputting
f(x), however f(x) input must not end in a subroutine if one

is used.
4. f(x,, y,) must be defined foralln=0,1,2....
5.h=>0.
6. The code 56 for a return should be in the display after

inputting the last entry of f(x). If not, it should be added.

Reference: Handbook of Mathematical Functions, Abramowitz and
Stegun, National Bureau of Standards, Applied Math Series No. 55,
August 1966.

Example: Solve y' = e* — y, forh=0.5,% = 0,y, = 0

Enter Press Display Comments
'GTO| [ A | [LRN] 107 56 Prepared program for f(x)
[RCL 01 ¢ .
[INV] [inx] g
(=] Stores f(x) directly into
[rcil 02 N program
=] 117 56
Returns to calculate mode
5 (8] 0.25 h/2
0 (€] 0. 2
0 (D] 0. Yo
(€] 5208997934 vy,
(€] 1.173528861 v,
[E] 2.124959463 Y
LE] 3.618340586 Ya

48



——

MA1-12

A table showing Runge-Kutta method versus the classical solution,

y 1/2(e * — e"), follows.

Classical Runge-Kutta
X Solution Approximation
0 0 0
0.5 0.5210953095 0.5208997934
1.0 1.175201194 1.173528861
1.5 2.129279455 2.124959463
2.0 3.626860408 3.618340586
2.5 6.050204481 6.035038566
3.0 10.01787493 9.992027721
3.5 16.54262729 16.49940211
4.0 27.2899172 27.21822086
4.5 45.00301115 44.88450684
5.0 74.20321058 74.00762798

.'1

1
2
3
4
]
6
7

USER INSTRUCTIONS
F | :-;r.w.g: DURE . ENTER =i ﬂﬁt»’ﬁ_-'s DISELAY
Enter Program (A and B) 'r i : |
— S ———— - e -
| Initialize | [61o] | [A ]| [LRN] *
Enter 1(X,,, Y. (X, ¥a) LRN] | |
Enter h h (8] hi2
Enter x,, | % C] * Xo
L =S | o | = gl
Entery, | Yo (o] | | Yo
= . _____L_ - a—— — __I
Calculatey,, . . lE ] | l P
|forn=123... miow 'l I i =
For new set of initial ! -
— N—— a— .—'__
| conditions, go to Step 4 ,
. For new f(x,..y,) go o l .
. 1 + I S
| Step2 i [N -
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MA1-12
PROGRAM LISTING

DISPLAY KEY DISPLAY KEY DISPLAY KEY" DISPLAY KEY
000 46 *LBL | 028 00 O 056 85 + 084 00 O
00112 B 02903 3 057 43 RCL | 08555 =
002 55 = 030 11 A 058 00 O 086 03 3
003 02 2 031 44 SUM | 059 02 087 85 +
004 95 = 03200 O 060 75 - 088 43 RCL
005 42 STO | 03303 3 06103 3 08 00 O
006 00 O 034 42 STO | 062 65 x 090 05 5
007 00 © 03500 O 063 43 RCL [ 09195 =
008 56 “rtn 036 04 4 064 00 O 092 14 D
009 46 °LBL | 037 65 x 065 00 O 093 56 ‘rin
010 13 C 038 43 RCL | 066 65 x 094 46 “LBL
01142 STO (03900 O 067 43 RCL | 095 19 °*D’
01200 O 040 00 O 068 00 O 096 43 RCL
013 01 1 041 95 = 069 04 4 097 00 O
014 56 “rtn 042 44 SUM | 070 95 = 098 00 O
015 46 *LBL [ 04300 O 071 42 STO | 099 44 SUM
016 14 D 044 02 2 072 00 O 10000 O
017 42 STO | 045 19 D’ 073 02 2 101 01 1
01800 O 046 65 x 074 19 *D’ 102 43 RCL
01902 2 047 04 4 07544 SUM | 103 00 O
020 42 STO | 048 95 = 076 00 O 104 01 1
02100 O 049 44 SUM | 077 03 3 105 46 “LBL
022 05 5 050 00 O 078 43 RCL | 106 11 A
023 56 ‘rtn 05103 3 079 00 O 107 56  ‘rtn
024 46 °“LBL | 052 65 x 080 03 3 108 56 ‘rtn
025 15 E 053 43 RCL | 08165 x 109 56 ‘rtn
026 00 O 054 00 O 082 43 RCL | 110 56 ‘rtn
027 42 STO (05500 O 08300 O 111 56 ‘rtn

*Denotes 2nd function key REGISTERS

00 |y 0s Yi 0 15

1 x;+h 06 1" 16

J2 y; + hk‘ o7 12 i7

03 l'..k. 08 12 18

04 K, 0% 14 19

FLAGS
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MA1-12
PROGRAM LISTING
DAY EEY HSPLAY KEY DISPLAY KEY DISPLAY KEY
11256 °rtn | 14056 “*rtn | 168 56 °rtn | 196 56 ‘rtn
11356 °*rtn | 14156 *rtn | 16956 *rtn | 197 56 ‘*rtn
114 66 °rtn | 14256 *rtn | 17056 “‘rtn | 198 56 ‘rtn
11566 “rtn | 14356 *rtn | 17156 *rtn | 199 56 *rtn
116 56 °rtn | 14456 *rtn | 17256 *rtn | 200 56 “rtn
11756 *rtn | 14556 “rtn | 17356 °rtn | 201 56 *rin
11856 °rtn | 14656 “rtn | 174 56 ‘rtn | 202 56 “*rtn
11956 *rtn | 14756 “rtn | 17556 “*rtn | 203 56 ‘rtn
12056 *rtn | 14856 “rtn | 176 56 ‘rtn | 204 56 ‘*rtn
12156 °rtn | 14956 *rtn | 17756 *rtn | 205 56 *rtn
12256 *rtn | 15056 *rtn | 178 56 ‘rtn | 206 56 “*rtn
12356 *rtn | 15156 *rtn | 17956 ‘rtn | 207 56 *rtn
124 56 ‘rtn 152 56 ‘rtn 180 56 ‘rtn 208 56 “rtn
12556 *rtn | 15356 ‘rtn | 181 56 ‘rtn | 209 56 ‘*rtn
126 56 ‘rtn | 154 56 ‘rtn [ 18256 ‘rtn | 21056 ‘rtn
12756 ‘rtn | 15556 °*rtn | 18356 ‘rtn | 211 56 ‘*rtn
128656 *rtn | 156 56 ‘rtn | 184 56 ‘rtn | 212 56 ‘rtn
12056 *rtn [ 15756 “‘rtn | 18556 ‘rtn | 213 56 ‘rtn
13056 *rtn | 15856 “rtn | 186 56 ‘rtn | 214 56 ‘rtn
13156 *rtn | 15956 *rtn | 187 56 ‘rtn | 215 56 ‘rtn
13256 *rtn | 160 56 *rtn | 188 56 ‘rtn | 216 56 ‘rtn
13356 “rtn | 16156 ‘rtn | 189 56 ‘rtn | 217 56 ‘*rtn
134 56 ‘rtn | 16256 °‘rtn | 190 56 ‘rtn | 218 56 ‘rtn
13556 ‘rtn | 16356 ‘rtn | 19156 ‘rtn | 219 56 ‘*rtn
136 56 *rtn | 164 56 *rtn | 192 56 ‘rtn | 220 56 ‘rtn
13756 ‘rtn | 16556 ‘rtn | 193 56 ‘rtn | 221 56 ‘rtn
13856 ‘rtn | 166 56 °rtn | 194 56 ‘rtn | 222 56 ‘rtn
13956 ‘rtn | 167 56 ‘rtn | 195 56 ‘rtn | 223 56 ‘rtn

’En;;lus 2nd function kay
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MA1-13

MATRIX INVERSION AND DETERMINANT (2 x 2)

This program will evaluate and take the inverse of a2 x 2 matrix. Also,
it will multiply 2 — (2 x 2) matrices together.

Matrix A = (:: ::)

The determinant of matrix A is |A| = a,, x a,, — A T

The inverse of the matrixBis A 'sothatA x A ' = 1.

The product of two matrices is C = A x D, where
Cn = ay X dy; + a, X dy, Ca = 8y X dy; + 85, X d,,
Ci2 = 8y X dy3 + 855 X dyy Caz = 83y X dyy + 8y X dy,

NOTES: 1. The determinant must be calculated before its inverse.
2. If the value of a determinant is 0, a flashing 0 is displayed.

Example: Let A = (; ?) Evaluate |A| and find A:'
Enter Press Display Comments
1 [a] 1. a,,
3 RUN] 3. ay;
5 IRUN] 5. dgy
7 [RUN| 7. a,;
—8. Al
[C] —0.875 by,
[RUN| 0.375 [
[RUN| 0.625 by
RUN —0.125 b,
Example: Find the product (; g) X (g ;)
Enter Press Display Comments
1 [(A] 1. a,,
3 3. s
5 'E 5. Ay
7 [RUN| T. Biai
2 RUN 2. d,,
4 RUN| 4. dis
E @I E‘- d!‘l
8 RUN 8. d..
[D] 20. Cyy
RUN 28. Cis
[RUN] 52. Cas
[RUN| 76. Csa
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MA1-13

USER INSTRUCTIONS
stce PROCEDURE ENTER PRESS DISP LAY

1 Enter Program (A and B)

2 Enter Matrix A an [A] an
diz dis
dn an
daz a2z

3 | Enter Matrix D only if d dry

multiplication is desired di2 dr2
dx da
dz2 daz

4 | Evaluate determinant A

| 5 | Calculate inverse of Matrix A (€] b
b2
[RUN| b2
D22
b AxD=C (D] ctn
RUN) C12
Cn ;
fm Cz2
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MA1-13
PROGRAM LISTING
DISPLAY KEY DISPLAY KEY DISPLAY KE'I.' DISPLAY KEY
000 46 “LBL | 028 12 B 056 46 °LBL | 084 10 'E'
001 11 A 02943 RCL | 057 13 C 085 42 STO
002 48 “EXC | 03000 O 058 43 RCL | 086 00 O
003 00 O 031 01 1 059 00 O 087 05 5§
004 00 O 032 65 x 060 02 2 088 56 ‘rtn
005 01 1 03343 RCL 06194 +/—- |08905 5
006 48 °“EXC (03400 O 062 10 ‘E’ 090 42 STO
007 00 O 035 04 4 063 42 STO (09100 O
008 00 O 036 75 — 064 00 O 092 09 9
009 46 “LBL [ 03743 RCL |06506 6 093 46 ‘LBL
010 68 '8’ 038 00 O 066 43 RCL | 094 77 ‘4
01136 *‘IND 03903 3 067 00 O 095 01 1
012 42 STO | 040 65 x 068 03 3 096 44 SUM
01300 O 04143 RCL (06994 +/- |09700 O
014 00 O l 04200 O 070 10 °FE’ 098 09 9
01556 ‘rtn | 043 02 2 071 42 STO |099 36 “‘IND
016 48 “*EXC | 044 95 = 07200 O 100 43 RCL
017 00 O 045 42 STO (07307 7 10100 0
/01800 O 046 00 O '074 43 RCL | 10209 9
01985 + (04700 O 07500 0 103 56 ‘rtn
| 020 01 1 | 048 90 ‘ifzro 1 076 01 1 104 41  GTO
102195 - 04969 "9 |077 10 “°E' 105 77 4
022 48 °*EXC |050 56 ‘rtn |078 42 STO | 106 46 ‘LBL
102300 O 051 46 “‘LBL 079 00 O 107 10 °‘E’
1024 00 O 05269 '9° |08008 8 108 55 +
1025 41 GTO |053 20 *1/x /08143 RCL |109 43 RCL
| 026 68 '8’ 054 00 0 |032 00 0 11000 0
102? 46 ‘LBL | 055 56 ‘rtn 1033 04 4 11100 0
Denotes 2nd function key REGISTERS
o0 Det = = _F'-_I'.I_,. —— [ "
ov &, T ¥
E;i_ e 07 b'z1__ ‘1 L4
o B ®by v 200 | 3
FLAGS
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PROGRAM LISTING

MA1-13

KEY

DISPLAY

KEY

DR AY ] KEY DISPLAY KEY DISPLAY
11295 = 140 85 + 168 00
113 56 ‘rtn 141 43 RCL | 169 03
114 46 °LBL | 14200 O 170 65
1514 D 143 02 2 171 43
116 43 RCL | 144 65 x 172 00
11700 0 ° 145 43 RCL | 173 06
a0 1 146 00 O 174 85
11965 x 147 08 8 175 43
120 43 RCL | 148 95 = 176 00
12100 0O 149 56 ‘rtn 177 04
12205 5 150 43 RCL | 178 65
123 856 + 15100 O 179 43
124 43 RCL 1203 3 180 00
12500 O 153 656 X 181 08
126 02 2 154 43 RCL | 182 95
127 65 x 15500 O 183 56
12843 RCL |156 05 5 184 00
12900 0O 19785 + 185 00
130 07 7 158 43 RCL | 186 00
131 95 = 15900 0O 187 00
132 56 rtn 160 04 4 188 00
133 43 RCL 161 65 x 189 00
134 00 0 162 43 RCL | 190 00
1356 01 1 16300 O 191 00
136 65 x 164 07 7 192 00
137 43 RCL |16595 = 193 00
13800 O 166 56 “rtn 194 00
13906 6 167 43 RCL |195 00
‘Eﬂznn'lm. 2nd funchion key -

55
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RCL

196 00
197 00
198 00
199 00
200 00
201 00
202 00
203 00
204 00
205 00
206 00
207 00
208 00
209 00
210 00
211 00
212 00
213 00
214 00
215 00
216 00
217 00
218 00
219 00
220 00
221 00
222 00
223 00

—




——

MA1-14-1.2

MATRIX INVERSION AND DETERMINANT (3 x 3)

This program will evaluate and take the inverse of a 3 x 3 matrix.

a'l! a'l!' al.!
Matrix A=| a,, a,, a,
dyy 8y an
The determinant of matrix A is:
|Al = ay8585; + 84285583 + 8385183, — 8138228y — 8118283 — 128218y
The inverse of matrix AisB= A", where AxA "= 1.
The elements of inverted matrix B are:

D1y = (822833 — 8nay) / |A
bz = (28,5 — 8,285) / |A
Dy = (812825 — 858y5) / |A|
Dyz = (851825 — a58y) / |A
D22 = (81383 — @y8y5) / |A]
Da; = (828;5 — @1,8y) / |Al
Dy = (821832 — a31822) / |A|
b = (an @, — a18y;) / |A|
bi; = (211822 — 8382) / |A|

NOTES: 1.If |A| = 0, the display will flash 0 when [CT] is pressed.
2. The determinant must be calculated before its inverse.
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' MA1-14-1.2
I 249
Example: Let A = (1 3 5). Evaluate |A! and find A.'
| 786
Enter Press Display Comments
l 2 (A 2. ayy
l a1 [RUN] 4. as
9 [RUN 9. 8,3
I 1 1. 8z
3 3. a,;
| 5 5. 8z,
7 RUN 7. as,
I 8 [RUN] 8. ayp
6 [RUN] 6. s
| (8] 45, Al
Enter card 2
| (€] 4888888889 by
~1.066666667 By
| .1555555556 b,
| RUN| ~.6444444444 by2
1.133333333 bz,
RUN] 0222222222 b1,
.2888888889 b3
~.2666666667 b.s
~.0444444444 by

a7




MA1-14-12

| &l Tixas lusrnuuturs

IIJ’T_'] & J’i_"ii

E"' - .
]

USER INSTRUCTIONS
STEP PROCEDURE ENTER PRESS DISPLAY

1 | Enter Card 1 (Side A)

2 Enter Matrix A an [a] an
diz diz
dia @ dia
dn dn
d»2 @ dzz
dz3 @ daa

I dxn @ dn &
daz EHE daz
dan 1@ _T"Bn

Calculate determinant (B8] ‘Al
Enter Card 2 (A and B)

Calculate inverse matrix [C] b

[RUN| D2

RUN| ba

RUN| D1z

. RUN| ba:

RUN B2z

RUN| bia

[RUN| ban

l RUN bas
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MA1-14-1
PROGRAM LISTING

DihPLAY l KEY DISPLAY EEY DISPLAY KEY DISPLAY KEY
000 46 °“LBL | 028 12 B 056 03 3 084 08 8
001 11 A 029 43 RCL |057 65 x 085 65 x
002 48 °"EXC (030 00 O 058 43 RCL |086 43 RCL
003 00 O 03109 9 058 00 O 087 00 O
004 00 O 032 65 «x 060 04 4 0gg 06 6
005 01 1 - 03343 RCL |06165 x 089 75 -
006 48 “EX 034 00 O 062 43 RCL |090 43 RCL
007 00 O 03501 1 063 00 O 09100 O
008 00 O 036 65 X 064 08 8 092 04 4
009 46 “LBL |037 43 RCL |065 75 - 093 65 x
010 68 8 038 00 O 066 43 RCL | 094 43 RCL
01136 °IND [03905 5 067 00 O 08500 O
012 42 STO |040 85 + 068 07 7 096 02 2
01300 0 241 63 | 069 65 x 097 65 X
014 00 O 042 43 RCL |070 43 RCL |098 43 RCL
015 56 ‘rtn 043 00 O 07100 O 099 00 O
016 48 "EXC 044 02 2 072 05 .5 10009 9
017 00 O 045 65 x 073 65 x 101 95 =
01800 O 046 43 RCL |074 43 RCL | 102 42 STO
019 85 + 047 00 O 07500 O 103 01 1
020 01 1 048 06 6 076 03 3 104 09 9
021 95 = 049 65 x 077 75 - 105 56 ‘rtn
022 48 °“EXC [ 050 43 RCL |078 43 RCL | 106 00

023 00 O 05100 O 079 00 O 107 00

024 00 O 052 07 7 080 01 1 108 00

025 41 GTO |053 85 + 08165 = - | 109 00

026 68 8 054 43 RCL (082 43 RCL | 110 00

027 46 °‘LBL [055 00 O 08300 O 111 00
‘Denotes 2nd function key ' =

REGISTERS
— - . = =3 =
a.n . 06 @3

[ 22 a,; Ly | ay,

8y a2 e

Ui Ty 9 8y 14 w Det.

FLAGS
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MA1-14-2
PROGRAM LISTING
DISPLAY KEY DISPLAY KEY DISPLAY KEY DISPLAY KEY
000 46 °LBL (028 75 - 056 42 STO |084 02 2
001 13 C 029 43 RCL |057 01 1 085 75 -~
002 43 RCL |(03000 O 058 01 1 086 43 RCL
00300 O 03107 7 059 43 RCL |087 00 O
004 07 7 032 65 x 060 00 O 088 01 1
005 65 x 03343 RCL |06101 1 089 65
006 43 RCL (03400 O 062 65 090 43 RCL
007 00 O 03505 5§ 063 43 RCL (09100 O
008 06 & 036 10 °E’ 064 00 O 092 08 8
009 75 - 037 43 STO |06509 9 093 10 °F
010 43 RCL (038 01 1 066 75 -~ 094 42 STO
01100 O 03906 6 067 43 RCL |[095 01 1
012 04 4 040 43 RCL |(06800 O 096 07 7
013 65 x 04100 O 069 07 7 097 43 RCL
014 43 RCL |042 08 8 070 65 x 098 00 O
01500 O 043 65 x 07143 RCL |099 02 2
016 09 9 044 43 RCL (07200 O 100 65 x
017 10 °F’ 045 00 O 07303 3 101 43 RCL
018 42 STO |046 03 3 074 10 °E’ 1020 0
019 01 1 047 75 - 076 42 STO |103 06 6
020 03 3 048 43 RCL |076 01 1 104 75 -~
02143 RCL (04900 O 077 04 4 105 43 RCL
022 00 O 050 02 2 078 43 RCL |106 00 0O
023 04 4 05165 x 079 00 0 10705 5
024 65 052 43 RCL |080 07 7 108 65
025 43 RCL |053 00 O 081 65 x 109 43 RCL
026 00 O 054 09 9 082 43 RCL |11000 O
027 08 8 1055 10 °F 08300 O 11103 3
*Denotes 2nd function key - R EGIISTEH S

| 00 0: ;I L b-“ 15 b?;}
°! a, % a,, "' Dy, '® by,
J2 a‘z ) 33! 12 b\‘._i___ 17 b_];r
03 fa ] 33*3 13 b,, 18 ba:!
9 an P ay " by " Det.

FLAGS
' 0 i 2 4
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MA1-14-2

PROGRAM LISTING
BIRPLAY KEY DISPLAY KEY DISPLAY KEY DISPLAY KEY
112 10 °E’ 14000 O 168 06 6 196 43 RCL
11342 STO (14105 5 169 10 °FE’ 197 01 1
114 01 1 142 75 - 170 42 STO (198 09 9
115 02 2 143 43 RCL |17101 1 199 95 =
116 43 RCL |144 00 O 17200 O 200 70 “iferr
117700 0 - 14504 4 173 56  ‘rtn 201 87 7
118 04 4 146 65 x 174 01 1 202 56 ‘rtn
119 65 = 147 43 RCL |[175 01 1 203 46 °"LBL
120 43 RCL (14800 O 176 42 STO |204 67 *7'
121700 0O 149 02 2 17700 O 205 00 O
12203 3 150 10 °FE’ 178 00 0O 206 20 “1/x
12876 - 15142 STO |179 46 °‘LBL |207 00 O
124 43 RCL |152 01 1 180 89 ¥ 208 56 ‘rtn
12500 0O 15308 8 181 36 °“IND |209 00
126 01 1 154 43 RCL |[182 43 RCL |[210 00
127 65 x 15500 0O 18300 O 211 00
12643 RCL [156 05 5 184 00 O 212 00
12900 O 157 65 x 185 56 ‘rtn 213 00
130 06 6 158 43 RCL |186 01 1 214 00
131 10 °FE’ 15900 0 187 44 SUM |215 00
132 42 STO (16009 9 188 00 0 216 00
133017 1 16175 -~ 189 00 0 217 00
134 05 5 162 43 RCL 190 41 GTO |218 00
13543 RCL |16300 O 191 89 3 219 00
136 00 O 164 08 8 192 46 ‘LBL |220 00
13701 1 165 65 x 193 10 °E’ |221 00
138 65 «x 166 43 RCL |[194 95 222 00
139 43 RCL [167 00 O 195 55 = 223 00

‘Denotes 2nd luncion koy
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MA1-15

MATRIX ARITHMETIC (1)

LetA= [a,;] and B = [ b, | be two (m x n) matrices where
1=m=41=n=4

ThenpA + gB = C= |C;] is an (m x n) matrix such that

an al? au au bn b!? bu bu
ayy Ay 83 Az +q D31 Das D2y D2y
83y 8y Ay3 Ayy D3, D3z Dy; by,
Ay Ayp Ay Ay D4y Dsz Dyy Dy

pa,, + qb,, pa,; +gb,, pa,+ qgb,; pa,s + qb,

pa; + qb;, pa; + qb,; pa; + qb;  pa + qby

Pay; + gby, pas + qby, pay + gby; pasw + qby,

Pas; + qbs  pa; + qbi; pan + qbyy  Pa + qbyy
where p and q are constants.

NOTES: 1. If porqgis unity,entera 1on [ E]. If Bis to be subtracted

from A, entera —1on _E] prior to entering the matrix B.

2.1t is not necessary to enter zeros for elements outside the
(mxn)matrixifm < 4orn < 4,

3. Chain addition/subtraction of matrices is possible by
repeating steps 3-19 for each additional matrix.

4. The elements c;; of the resulting matrix C are not destroyed
during the recall operation.

Reference: Computer Methods for Science and Engineering, Robert L.
LaFara, Hayden Book Company, 1973.

p
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31 02

25 16
4 7 39

Note thatp = 1tandq = —1

Enter Press
[2nd| I

Example:

=

e

=l & B

|

o E

E

D WM =S N O = = BN = W -
-
B

- L

357
468'*'5[

MA1-15
Display Comments
0. Initialize
1 p
3 P X ay
1. P X 8y
2. p x a
5 P x 8z
4 P * ay
Y A P X &
-1. q
0. q x by,
-2 q X by
-1. q = b?l
-6. q * by,
—3. q X by,
—9. q X by
3. Ciy
-1. Ciz
1. Cay
—-1. Ca
1. Cy
—2. Ciz
=g 9 & ?'|:,3 15. 22 31.5
d-1-83 9.5 155 20 335
-2 = 11 103 1 2-5 18
1|—-|6—42|+4|021|=|-12 B 1
3 f 53 567 14 20 13




MA1-15
53 TEAELERLE s usd ;
| TEXAS INSTRUMENTS Pl
AHTTLIRRRTIA l‘if‘li“l‘lill! 1L 'il i
|l _eA= MATRIXARITHMETIC(1) ~ MA1-15]
BT W v |
USER INSTRUCTIONS
STEP PROCEDURE ENTER PRESS DISPLAY
1 Enter Program (A only)
2 | Initialize Lr] 0
3 | Enter constant p_ (g LE] p
4 Enter matrix an  (bn) [a] pxan
5 iz (bi3) p xaw
6 ai1a (bra) P x ai
7 ara (bra) RUN| P * &
8 an (bn) (8] pxan
9 a2z (b2) RUN| p xaz
10 dz23 (b2a) RUN| P <an
11 dza  (bz24) [RUN] P * @z
12 an (bw) €] pxan
13 axn (baa) RUN| p x 2y
14 313 (ba3) RUN| pxan
15 23a  (Das) RUN| P * A
16 as1 (ba) D] p X aa
17 a4z (ba2) RUN| P = daz
18 243 (Da3) RUN| P xasa
19 | B4s (bad) RN | R LT

{Repeat 3-19 for second
and additional matrices)
Continued on next page
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MA1-15
USER INSTRUCTIONS
bﬂ! FROCEDURE ENTER PRESS DISPLAY
20 | Recall matrix (c,) [20d] W Cri
“__!'l €2
4 Cy
23 RUN| Cia
T;‘ “ Cx
25 RUN| Ca
26 [RUN| Cn
27 RUN] Czsa
28 Ca
29 Caz
30 [E Caa
31 Caa
32 IE] ! Ca
33 E Ca2
34 @ Caz
35 RUN, Caa
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MA1-15
PROGRAM LISTING
DISPLAY KEY DISPLAY KEY DISPLAY KEY DISPLAY KEY
000 46 ~“LBL | 028 43 RCL |056 46 °LBL | 084 44 SUM
001 10 °FE’ 02900 O 057 13 C 085 01 1
002 47 *CMs | 030 00 058 42 STO | 086 08 8
00325 CLR | 03195 = 059 01 1 087 36 “IND
004 56 “rtn 032 36 °IND | 060 07 7 088 43 RCL
005 46 °LBL |033 44 SUM |06109 9 089 01 1
006 15 E 034 01 1 062 41 GTO |09 08 8
007 42 STO | 03508 8 063 32 sin 091 56 “rtn
008 00 O 036 48 °"EXC | 064 46 -“LBL | 092 41 GTO
00900 O 037 01 1 065 14 D 093 33 cos
010 56 ‘rtn 038 08 B8 066 42 STO |094 46 °LB
011 46 °“LBL [ 03985 + 067 01 1 095 17 “B'
012 11 A 040 01 1 068 07 7 096 04 4
013 42 STO | 04195 = 069 01 1 097 41 GTO
014 01 1 042 48 °EXC (07003 3 0898 52 EE
01507 7 043 01 1 071 41 GTO | 099 46 ‘LB
016 01 1 044 08 8 072 32 sin 100 18 *C’
017 46 °LBL | 045 56 ‘rtn 073 46 “LBL |101 08 8
018 32 sin 046 41 GTO |074 16 “A’ 102 41 GTO
019 42 STO |047 24 CE 07500 O 103 52 EE
020 01 1 048 46 °LBL |076 46 °"LBL | 104 46 “LBL
02108 8 049 12 B Or7T 52 EE 105 19 D'
022 43 RCL | 050 42 STO |078 42 STO |106 01 1
023 01 1 051 01 1 079 01 1 107 02 2
024 07 7 052 07 7 080 08 8 108 41 GTO
025 46 °LBL |053 05 5 081 46 °“LBL | 109 52 EE
026 24 CE 054 41 GTO |082 33 cos 11000 0O
027 65 x 0585 32 sin 083 01 1 11100 0
Denotes 2nd function key REGISTERS
oo Used 05 Cy, 0 Cyp 15 Cya
01 Cy, 06 C,, 1 Cyy 16 Cya
32 Cyo 07 Cay 12 Gy 17 Used
03 Cyy 08 Cyy 13 Cyqy 5 Used
04 Cyy 0% Gy 14 Cyq2 19
FLAGS

0 L 2 4
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MA1-16 t

MATRIX ARITHMETIC (2)

The product AB in that order of the m x p matrix A= [a,] and thep x n
matrix B = [b,,] is the m x n matrix C = [c,,] where0 = m = 3,
0=ns=30=p=3.

dyy 8y 84y Dyy byz bys

AB — a;. a:: Ez;l l:;.’l- b?? b?.'l

d;; 85z 8y b3; by by

a, by + ay;bs + a13byy @yby; + 840y + 213bsa 84yDyy + 1abay + ambn‘

=| @nbyy + 823Dy + 82Dy 8sbys + 82Dy + 855Dy @54y a;,0,; + 855Dy,
a3 Dy, + 83,0, + 853b5, 83Dy + axbs; + 21Dy a3 by + 250y + a5,

Cy1 Cy3 Cys
=]C3 Cz3C5|=C

Cy1 C3; Cy5

NOTE:ifm < 3,n < 3.p < 3, itis not necessary to enter zeros for the
remainder of the matrix elements. Matrix ‘A’ is not destroyed, thus you
may do constant multiplication by matrix ‘A’.

Reference: Computer Methods for Science and Engineering, Robert L,
LaFara, Hayden Book Company, 1973,

| Example: Evaruatelf g, [; EI

Enter Press Display Comments
| [(E] 0. Initialize
| 2 LAl 1 a,,

. 3 [RUN] 1. a2
l 1 (8] 1. ay
I 2 RUN| 1. dy;
(D] 1l Multiply

1 [A] 0. ay X by,

2 RUN/ 0. ay X by,

3 [e] 0. as * by,

4 RUN 0. 83 % by

20¢| R 11. Cii
| RUN| 16. Cia
| 20| I 7. Ca
[RUN 10. Cas
| :
Example: |1 2 3] |5 [32]
6
1 4 -2 042 -12 6 22
Example:|6 3 0 126 3 30 30
6 -1 -2 4 32 7 18 2
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MA1-16

S5 7 uzm-.,_l:'l' XIHIVA 588 ]

Iiﬁ'fufuwl‘ ITHMETIC (2) AA1-16 |
“ﬂ:‘mm*m 1%

USER INSTRUCTIONS
sTEr PROCEDURE ENTER PRESS DISPLAY
1 Enter Program (A and B)
2 | Initialize [E]
3 Enter matrix an (bn) LA an x bn
4 ariz (br2) {RUN| an X bz
5 aia (b) an X b
I B an (bn) (8] an x b
7 a2 (ba2) RUNI a3z X Daz
l 8 azs (Da3) a1z X Daa
9 an  (bn) (€] d x Da
I 10 an (bn) [RUN] a3 X b
I A 233 (D3a) [RUN| d33 X Daa
(If Matrix B has been
[ entered go to 13)
12 Setup for multiply o]
| (Repeat 3-11 for Matrix B)
13 | Recall Matrix C 20d| | Ch
RUN. | Ciz
RUN Cia
i [2nd| ﬁ Can
RUN| Caz
IRUN Ca
EZINN ¢ | Ca
IRUN| Caz
[RUN Caa
14 To use Mairix A again, — go o Step 12
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MA1-16
PROGRAM LISTING
DISPLAY KEY DISPLAY KEY DISPLAY KEY DISPLAY KEY
000 25 CLR | 028 52 EE 056 56 ‘rtn 084 00 O
001 56 ‘rtn 029 19 D’ 057 46 °LBL |[08500 0O
002 46 °LBL {03044 SUM |058 42 STO |086 07 7
003 15 E 03100 0 059 18 ‘D’ 087 51 SBR
004 47 °CMs | 032 01 1 060 44 SUM |[088 24 CE
005 86 “‘rset | 033 10 “‘E’ 06100 O 089 56 ‘rtn
006 46 °LBL | 034 44 SUM |062 03 3 090 42 STO
007 19 D 03500 0 063 10 “E’ 09100 O
008 42 STO |036 04 4 064 44 SUM (09200 0O
009 01 1 037 10 °E’ 065 00 0O 093 07 7
010 09 9 038 44 SUM (066 06 6 094 51 SBR
01146 °LBL (03900 O 067 10 ‘E’ 095 42 STO
012 10 “°E' 040 07 7 068 44 SUM | 096 56 ‘rtn
01303 3 041 56 ‘rtn 069 00 0O 097 46 "LBL
014 44 SUM (042 46 “LBL |070 09 9 098 88 -2
015 01 1 043 24 CE 071 56 ‘rtn 099 08 8
01609 9 044 19 ‘D’ 072 46 *LBL | 100 51 SBR
017 43 RCL (04544 SUM (073 14 D 101 52 EE
01800 0O 046 00 0 074 50 “stfig [ 102 56 ‘rtn
01900 0O 047 02 2 07500 0O 103 42 STO
020 65 x 048 10 “E’ 076 56 “rtn 104 00 0
021 36 °“IND |049 44 SUM |077 46 “LBL 10500 O
022 43 RCL (05000 O 078 87 1 106 08 8
023 01 1 05105 5 079 07 7 107 51 SBR
024 09 9 052 10 “E 080 51 SBR |108 24 CE
025 95 = 053 44 SUM |08152 EE 109 56 “rin
026 56 ‘rtn 054 00 0O 082 56 “rtn 110 42 STO
027 46 °LBL (05508 8 083 42 STO (11100 0
“Denotes 2nd function key REG lSTEHS
% Used e Va8, i
01 ¢4y o Cas "8 " ay,
J2 Cis a7 cﬂ'l 12 &13 17 332
0 ¢, 08 Css 13 e 18 B
= C * cx " &, " Used
FLAGS
0 USEd 1 2 4
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PROGRAM LISTING
DI LAY KEY DHSPLAY KEY DISPLAY KEY DISPLAY KEY
1M200 0 14000 O 168 00 O 196 00 0
11308 B 14100 O 169 00 O 197 46 “LBL
114 51  SBR 142 60 “ifflg | 170 60 “ifflg | 198 65 x
116 42 STO 14300 O 17100 O 199 01 1
116 56 ‘rtn 144 87 7V 172 88 *2' 200 44 SUM
117 46 °"LBL | 145 01 1 173 01 1 201000 0O
1168 89 °3 146 00 O 17403 3 20200 O
11909 9 147 46 °‘LBL | 17541 GTO |203 25 CLR
120 51 SBR | 148 32 sin 176 32 sin 204 36 “IND
12152 EE 149 48 °“EXC | 177 46 °“LBL | 205 43 RCL
122 56 ‘rtn 15000 O 178 18 C 206 00 O
12342 STO | 15100 O 179 42 STO |20700 O
124 00 0O 152 46 °LBL | 18000 O 208 56 ‘rtn
12500 0O 153 33 cos 18100 O 209 41 GTO
126 09 9 154 36 °IND | 182 60 “iffig | 210 65 x
127 51 SBR | 15542 STO |183 00 O 211 46 °‘LBL
128 24 CE 156 00 O 184 89 3’ 212 1 B
129 56 ‘rtn 15700 O 185 01 1 21303 3
130 42 STO |(158 01 1 186 06 6 214 41  GTO
13100 O 159 44 SUM [ 187 41 GTO |21585 =+
132 00 0 160 00 O 188 32 sin 216 46 "LBL
13309 9 16100 O 189 46 ‘LBL |217 18 *C’
134 51 SBR 162 56 ‘rtn 190 16 A’ 218 06 6
135 42 STO |[163 41 GTO |19100 O 219 41 GTO
136 56 ‘rtn 164 33 cos 192 46 °'LBL |22085 +
137 46 *LBL | 16546 °“LBL |193 85 + ~° |221 00
138 11 A 166 12 B 194 42 STO |[222 00
139 42 STO 167 42 STO 19500 0O 223 00

‘Denples 2nd lunction koy
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MA1-17

GENERAL MATRIX PRODUCT

This program will calculate the product AB in that order of the m x P
matrix A= [a;] and the p x n matrix B = [b,], where 0 = p = 18. The
result is the m x n matrix C = [c,,].

Procedure: Enter row i of matrix A and column j of matrix B. The result

is element c,,. Once entered, row i of matrix A is stored so only one entry

of row i is necessary to calculate the c,'s associated with row i.

Reference: Computer Methods for Science and Engineering, Robert L.
LaFara, Hayden Book Company, 1973.

2=13 & T 12
Qe g @ A
8 47 3 10 -4
6 11421 —4-3

Example:

—

1

PO o=t e G~ -
LN = B

NN b O

-1
-3
4
—7
6
9

J

89 73-74 8T

°9 51 13 -3
147 107 -39 27
-39 111 111 —209

Solving for the row 1, matrix A versus column 1, matrix B:

Enter Press
2 [A]
1 [+/=] [RUN]
3 RUN]
a RON
7 RUN
12 [RUN|
1 (8]
7 RUN|
3 RUN|
4 +/=] RUN]
1 RUN
2 RUN|
LC]

Display

2.

NP ELAONDNOOO R

89.
The complete results are listed beside the problem above.

72
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a,/displayj + 1

aI-J

C(AB)
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1] @«A= GE

|  Texas INsTRUMENTS

JLVIVIN 10N 00Hd XIHLYIN TVYHINIE
! e W

AL MATRIX PRODUCT ___ MAIT7]

USER INSTRUCTIONS
j PROCEDURE ENTER PRESS
Enter Program (A only)
Enter row | Matrix A a;,
a

I TT]

o |ees |EF

Falculale Cy

(Repeat Steps 3-4 for each

~ column | then enter new row

(Step 2) and again compute m

| gach column j)

73

mas (LI NI

r"-!;ah;-
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MA1-17
PROGRAM LISTING
DISPLAY KEY DISPLAY KEY DISPLAY KEY DISPLAY KEY
000 25 CLR |028 52 EE 056 09 9 084 01 1
001 56 ‘rtn 029 46 °*LBL (057 14 D 085 42 STO
002 46 °LBL |030 12 B 058 81 HLT 086 01 1
003 15 E 031 42 STO 059 41 GTO |087 09 9
004 47 °*CMs | 032 01 1 060 24 CE 088 56 “rtn
00586 “rset |[03309 9 061 46 "LBL | 089 00
006 46 °“LBL (03400 O 062 13 C 090 00
007 11 A 03542 STO |(063 43 RCL |09100
008 42 STO (03600 O 064 00 O 092 00
009 01 1 037 00 O 06500 O 093 00
01009 9 038 01 1 066 56 ‘rtn 094 00
011 01 1 039 48 °“EXC (067 46 “LBL |095 00
012 48 °“EXC (040 01 1 068 14 D 096 00
013 01 1 04109 9 069 43 RCL |097 00
01409 9 042 46 °LBL |[070 01 1 098 00
015 46 “LBL |043 24 CE 07109 9 099 00
016 52 EE 044 65 x 072 75 - 100 00
017 36 °'IND |045 36 °IND (073 01 1 101 00
018 42 STO |046 43 RCL (07409 9 102 00
019 01 1 047 01 1 075 95 = 103 00
02009 9 048 09 076 90 “ifzro | 104 00
02101 1 049 95 = 077 16 “A’ 105 00
022 44 SUM |050 44 SUM |078 43 RCL | 106 00
023 01 1 05100 O 079 01 1 107 00
024 09 9 052 00 O 080 09 9 108 00
025 14 D 053 01 1 081 56 “rtn 109 00
026 81 HLT |054 44 SUM (082 46 “LBL |110 00
027 41 GTO |055 01 1 083 16 A’ 111 00
Denotes 2nd function key REG ISTERS
00 &y, 05 dig 10 84y 15 8
o1 8 D6 A7 R I - PP 16 847
J2 &ia 07 s 12 843 17 849
03 Ay 08 8y 13 8iya 18 Gy
04 g 09 Ay 14 Qs % Used
FLAGS
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MA1-18

VECTOR OPERATIONS

Given 2 three-dimensional vectors, this program will compute:
* The magnitude of each vector
* The cross product
» The dot product.

Let A be a vector in space and A,, A,, A, be the magnitudes of the
projections of A along three mutually perpendicular lines (the coordinate
axes). Then

A=A+ Aj+ Ak

where i, j, and k are 3 vectors of unit magnitude along the coordinate
axes.

To compute the magnitude:
Al = VAZ+ AZ + A
To compute the dot product:
A-B=A,-B, +A,"B,+ A,:B,
To compute the cross product:
AxB=C= (AB; ~ A;B,, A;B, — A,B;, A,B, - A,B,) = (C.. C., Cy)

Example: Given A = 2i + 3j + 6k
B=1i+4+ 8k

Find: Magnitude, cross product, dot product.

Enter Press Display Comments
LE | Initialize

2 LA] 2. A,

3 [A] 3, A,

6 [A] T A

1 (8] .. B,

4 [8] 4. B,

8 L8] 9. ‘B!
(€] 0. C,.AxB
(€] 10. C.AxB
c] 5. C,A~B
(0] 62. A-B
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.:r_1..‘_ ‘? 1\'1—" 1. I‘:__;
\S INSTRUMENTS  own |

A uuﬂf_ NOILVH3dO HO103A m8® ||

@A VECTOROPERATIONS — — ~MATB[
1. 1] mmmuﬂmnu t:tni

L %

USER INSTRUCTIONS

sree PROCEDURE ENTER PRESS BISPLAY
1 | Enter Program (A and B)
2 | Initialize CE]
3 | EnterA, Ay [A] A
4 | EnterA; Az [A] Az
5 | EnterAs As [A] |A]
6 Enter B, B [8] B
7 | EnterB; B2 (8] B:
8 Enter B B [ 8] \BJ
9 | ComputeA xB=C [C] Ch
(€] C2
[C] Ca
10 Compute A«B (D] A«B

.z = A B cecg ST fl.l-’-a"-‘f’!“'r'pb

} 'E' I:‘J = Lo ¥ |
<y : A P
) 4 = O cfts fravdame
|
|
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MA1-18
PROGRAM LISTING

DISPLAY KEY DISPLAY KEY DISPLAY KEY DISPLAY KEY
000 81 HLT | 02842 STO |056 46 “LBL |084 35 Vy
001 86 ‘rset | 02900 O 057 12 B 085 42 STO
002 46 ‘LBL | 030 02 2 058 60 ‘ifflg | 086 00 O
003 15 E 031 50 “stflg |059 00 O 087 06 6
004 25 CLR |[03202 2 060 40 *x° 088 40 °x?
005 47 °‘CMs | 03356 ‘rtn | 06160 “ifflg |089 85 +
006 86 ‘rset | 034 46 “LBL | 062 01 1 090 43 RCL
007 46 “LBL | 03530 °*Vx |063 45 y* 09100 O
008 11 A 036 42 STO |064 42 STO |09205 5
009 60 ‘ifflg | 037 00 O 065 00 O 093 40 ‘¥
010 03 3 038 03 3 066 04 4 094 85 +
011 40 'x? 039 40 ‘x* 067 50 ‘stflg | 095 43 RCL
012 60 ‘ifflg | 040 85 + 068 03 3 096 00 O
013 01 1 041 43 RCL |069 50 “stflg | 097 04 4
014 65 x 042 00 0 070 01 1 098 40 ¥
01542 STO |043 02 2 07156 “rtn | 099 95 =
016 00 0 044 40 ¥ 072 46 ‘*LBL | 100 30 *Vx
017 01 1 045 85 + 073 45 y" 101 42 STO
018 50 ‘stflg | 046 43 RCL |074 60 “iffig | 102 00 0
01900 O 047 00 O 075 02 2 103 08 8
020 50 “‘stfig | 048 01 1 076 35 Vy 104 86 ‘rset
021 01 1 049 40 *x? 077 42 STO | 105 46 ‘LBL
022 56 ‘rtn | 050 95 = 078 00 0 106 13 C
023 46 °LBL | 05130 *Vx |07905 5 107 60 ‘iffig
024 65 x 052 42 STO |080 50 “‘stflg | 108 03 3
025 60 ‘ifflg |053 00 O 081 02 2 109 42 STO
026 02 2 054 07 7 082 56 ‘rtn | 110 43 RCL
027 30 *Vx | 05586 ‘rset iuaa 46 *LBL 11100 O
*‘Denotes 2nd function key HEGlS{éH_S_— N - T %
RO 05 B; - 0 I

01 Al 06 B, " G, 3 16

a2 Az -.'_J.Al }2 C? 23 7 : —
03 Aa w 181 - e Ca il | _IH -

04 Bi 1] 1 14 A'B 19

FLAGS
0 Used = ] | Used I;Uﬁﬂd 7 Used J* F




o e = —_—

DI AY

112 02
113 65
114 43
116 00
116 06
17 75
118 43
119 00
120 03
121 65
122 43
123 00
124 05
125 95
126 42
127 01
128 01
129 50
130 03
131 56
132 46
133 42
134 60
135 04
136 43
137 43
138 00
139 03

pri

KEY

PROGRAM LISTING

DISPLAY

140 65
141 43
142 00
143 04
144 75
145 43
146 00
147 N
148 65
149 43
150 00
151 06
152 95
153 42
154 01
155 02
156 50
157 04
158 56
159 46
160 43
161 43
162 00
163 01
164 65
165 43
166 00
167 05

KEY

DISPLAY

DISPLAY

KEY

x

RCL

168 75
169 43
170 00
171 02
172 65
173 43
174 00
175 04
176 95
177 42
178 01
179 03
180 86
181 46
182 14
183 43
184 00
185 01
186 65
187 43
188 00
189 04
190 85
191 43
192 00
193 02
194 65
195 43

196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223

00
05
85
43
00
03
65
43
00
06
95
42
01
04
56
46
40
00
20
86
00
00
00
00
00
00
00
00

-

Uanotos dnd Tunclon kKéy
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PARTIAL SUMS AND PRODUCTS

This program is designed to calculate

N N
> flkx) or “ f(k,x)
k=n k=n
where: n=0, 1, 2...
N=012...
N=n
N and n must be integers.

NOTES: 1. f(x) must be defined by a series of keystrokes.

2. There are 125 program locations, 17 data registers (Rq;-R,),
and 6 user defined labels available for f(k,x) input, k is in the
display register when f(k,x) is being input.

3. f(k,x) input must not end in a subroutine if one is used to
define f(k,x)

4. The code (56) for a Il should be in the display after inputting
the last entry for f(k,x). If not, it should be added.

5. Only one level of subroutine can be used for inputting f(k.x).

5
Example: Evaluate § (3)*
k=2
Enter Press Display Comments
[670] [A ] [LRN] 105 56 Initialize
3 Eﬂ % -
[RCL 00 m Stores f(x) directly into
=] 111 56 program
[LRN) 0. Return to calculate mode
2 (8] 2. n
5 [RUN] 5. N
(€] 360, S 1(x)
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Display
105 56°

2

I xample: Evaluate |2| [(2.5)* - (.2)k]
k=0
Enter Press
[G10] [ A [LRN]
2.5 [¥5]
[rcL 00
[=]
2 x] 00
=]
LRN]
0
2 RUN
(0]

13.455

Comments
Initialize

MA1-19

Stores f(x) directly into
program

Returns to calculate mode

n
N

11 f{x)
‘Instruction may be other than 56 after the program has been executed.

81

&  Texas INSTRUMENTS  owrns
AxP — MAI-
(k) nN ~sum PROD _ S84
USER INSTRUCTIONS
"-“" PROCEDURE ENTER =&l _""RF%"\ = Ul;ﬂ-—'{_
1 Enter Program (A and B) L [ | ]
| Initialize | fero] | TAT] [ten =
| Enterftkx) (k%) RN ' W
4 | Emern g 1 | Al = i, =™
5 | EnterN N RUN P N S
6 | Calculate SUM I EL
OR
"7 | Calculate Product D " Product




MA1-19
PROGRAM LISTING
DISPLAY KEY DISPLAY KEY DISPLAY KEY DISPLAY KEY
000 46 °*LBL (02800 O 056 22 INV 084 02 2
001 12 B 029 95 = 057 90 “ifzro | 085 46 “LBL
002 42 STO |030 80 ‘ifpos|058 32 sin 086 33 cos
003 00 O 031 45 vy 059 43 RCL |087 43 RCL
004 00 O 032 23 Inx 060 00 O 088 00 O
005 B0 ‘ifpos|/ 033 46 °LBL 06102 2 089 00 O
‘ 006 52 EE 034 45 y* 062 56 “rtn 090 11 A
007 23 Inx 03543 RCL |063 46 “LBL |091 49 *PROD
:' 008 46 “LBL (036 00 O 06424 CE (09200 O
009 52 EE 037 01 1 065 01 1 093 02 2
010 43 RCL |038 56 ‘rtn 066 44 SUM |094 51 SBR
‘ 01100 0 039 46 ‘LBL [067 00 0 095 24 CE
‘. 01200 0 040 13 C 068 00 0O 096 22 INV
013 56 “rtn 04100 0O 069 85 + 097 90 ‘ifzro
014 42 STO |(042 42 STO (07043 RCL |098 33 cos
01500 O 043 00 0O 07100 O 099 43 RCL
' 016 01 1 044 02 2 072 01 1 100 00 0
017 80 ‘ifpos|045 46 “LBL |073 75 - 10102 2
018 43 RCL |046 32 sin 074 43 RCL |102 56 ‘rtn
019 23 Inx 047 43 RCL (07500 O 103 46 ‘LBL
IY 020 46 °*LBL (048 00 O 076 00 0O 104 11 A
| 021 43 RCL |(04900 O 07795 = 105 56  ‘rtn
022 43 RCL |050 11 A 078 56 ‘rin 106 56 ‘rtn
023 00 0 051 44 SUM |079 46 °LBL | 107 56 ‘rtn
'{ 024 01 1 052 00 0O 080 14 D 108 56 ‘rtn
4 025 75 - 053 02 2 081 01 1 109 56 ‘rtn
026 43 RCL |(054 51 SBR (082 42 STO 110 56  ‘rtn
027 00 O 055 24 CE 08300 O 111 56 ‘rtn
Denotes 2nd tunction key HEG|5TEHS
00 k 05 [ 15
01 Used 06 " 16
22 Used 07 12 17
03 08 13 18
04 oa 14 19
FLAGS
Q 1  J 4
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112
13
114
116
16
17
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139

L

NP AY

KEY

56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56
56

‘rtn
rtin
rtn
rin
rtn
rtn
rtn
rin
rtn
rtn
rtn
rtn
rin
‘rin
rtn
‘rtn

MA1-19
PROGRAM LISTING
l DISPLAY KEY DISPLAY EEY DISPLAY KEY
140 56 °rtn | 168 56 ‘rtn | 196 56 ‘rtn
141 56 ‘rtn 169 56 ‘rtn 197 56 ‘rtn
142 56 “*rtn | 170 56 “rtn | 198 56 ‘rin
143 56 “rtn | 17156 *rtn | 199 56 ‘rtn
144 56 “rtn | 17256 ‘rtn | 200 56 ‘rtn
14556 °rtn | 173 56 ‘rtn | 201 56 ‘rtn
146 56 “rtn | 174 56 ‘rtn | 202 56 ‘rtn
147 56 “rtn | 17556 “‘rtn | 203 56 ‘rtn
148 56 “rtn | 176 56 *rtn | 204 56 ‘rtn
149 56 “rtn | 177 56 “rtn | 205 56 ‘rtn
15056 *rtn | 178 56 ‘rtn | 206 56 “rtn
15156 ‘rtn | 17956 ‘rtn [ 207 56 ‘rtn
152 56 “rtn [ 180 56 ‘rtn | 208 56 ‘rtn
153 56 “rtn | 18156 ‘rtn | 209 56 ‘rtn
154 56 *rtn | 182 56 ‘rtn | 210 56 ‘rtn
155 56 “rin 183 56 “rtn 211 56 ‘rtn
156 56 ‘rtn | 184 56 “rtn | 212 56 ‘rtn
157 56 ‘rtn | 18556 ‘rtn | 21356 ‘rtn
/158 56 ‘rtn | 186 56 ‘rtn | 214 56 ‘rtn
159 56 “rtn | 187 56 *rtn | 21556 ‘rtn
1160 56 ‘rtn | 188 56 ‘rtn | 216 56 ‘rtn
16156 *rtn | 18956 ‘rtn | 217 56 ‘rtn
16256 ‘rtn | 190 56 ‘rtn | 218 56 “rtn
16356 “rtn | 19156 “‘rtn | 219 56 “rin
164 56 ‘rtn | 192 56 ‘rtn | 220 56 “*rtn
165 56 rtn | 193 56 ‘rtn . | 221 56 ‘rtn
166 56 ‘rtn | 194 56 ‘rtn | 222 56 “rin
167 56 ‘rtn 195 56 “‘rtn 223 56 ‘rtn

"Danotes 2nd lunction key




MA1-20

BASE CONVERSIONS

This program will convert a decimal number, N,,, to N, in a base b
number system whose value agrees with that of N,. The opposite
conversion (from base b to base 10) can also be performed.

NOTES: 1. Base b has the possible rangeof2 = b = 99
2. The program uses the absolute value of any value entered.
3. Representation of a number in a system having a base greater
than 10 uses two character positions per digit. For example:
8C7, = 8 12 07.where the 12 represents the C andthe8is

preceded by an unlit zero.

4. When an exponent appears in the display, itis always in
base 10. It only serves to locate the decimal point. For
example, in base 27, 3.211702 08 means 0321 170200.27.

Example: Convert 787,, to base 16.

Enter Press Display Comments

787 [A] 787. N,o

16 30103. Nyg
Example: Convert 1.123506, to base 10.

Enter Press Display Comments

1.123506 [A] 1.123506 Nyo

50 <] 1.254048 Nig



RTEP

| B | L3 | MO

Enter Nio
Enter desired base

P

02-1vi

.‘I.B.Tlm&ﬂiu'

TeExAs IN ETRUMENTS

MA1-20

| NwoNo | b—Np | b—sNw0 |
USER INSTRUCTIONS
r'FTrht‘.L[‘u_rFl:E A ENTER PRESS DISPLAY

Enter Program (Aand B) |

Perform Steps 2-3 for

T

converting base 10 numtmr |

o some mm‘-.'r ba:-;e

————

Perform Steps 4-5 for

converting some base

Enter N,

number to base 10
| [ No = Nio
b i [ | N,
N, W) - N, )
" Enter b—Compute Nic W [l Nio 4
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MA1-20
- L!“.:}ﬁ PROGRAM LISTING

DISPLAY Tr'xﬁ DISPLAY KEY DISPLAY KEY DISPLAY KEY
000 81 HLT 028 52 EE 056 80 ‘ifpos| 084 06 6

001 46 °"LBL | 029 22 INV 057 40 ¢ 085 41 GTO
002 655 + 030 52 EE 058 43 RCL |086 20 “1/x
003 43 RCL | 03157 “fix 059 00 O 087 46 ‘LBL
004 00 O 03209 9 060 03 3 088 65

005 02 2 033 46 “LBL |061 22 INV 089 43 RCL
006 49 *PROD 034 69 "9 062 90 “ifzro [090 00 O

007 00 O 035 44 SUM |063 55 ~+ 09106 6

008 03 3 036 00 O 064 46 “LBL | 092 49 “PROD
009 43 RCL 03705 5 065 40 “x* 093 00 O
01000 O 038 94 +/- 066 43 RCL (094 05 5

011 01 1 |039 44 SUM (067 00 O 095 01 1

012 49 *PROD! 040 00 O 068 01 1 096 22 INV
01300 O 04103 3 069 20 *1/x |097 44 SUM
014 05 5 042 01 1 070 42 STO |(098 00 O
01543 RCL |043 94 +/- 07100 O 099 04 4

016 00 O 044 44 SUM (072 06 6 100 46 “LBL
017 03 3 04500 O 073 43 RCL 101 20 “1/x
018 90 “ifzro | 046 04 4 074 00 O 102 43 RCL
019 69 9 047 43 RCL (07504 4 10300 O

020 22 INV 048 00 O 076 22 INV 104 04 4

021 52 EE 049 05 5 077 80 “ifpos| 105 80 ‘if pos
022 75 - 050 75 -~ 078 20 “1/x 106 32 sin
023 93 = 051 01 1 079 43 RCL 107 94 /-
024 05 5 052 02 2 080 00 O 108 46 “LBL
025 95 = 053 22 INV 081 01 1 109 32 sin
026 57 “fix 054 28 ‘log 082 42 STO 110 42 STO
027 00 O 055 95 = 083 00 O 11100 ©
'DGMIEE?Hd’iunEtlﬁn;ﬂ' = :

REGISTERS

00 os Number 2 10 = D& ~ul
o' BASE 1 o6 Used 16 B i

22 BASE 2 12 il 17

03 Number 1 08 13 »

o4 Used " T S T |

FLAGS
0 LEE{I == ] T — I ln I& ==




PROGRAM LISTING

112 04
113 75
114 01
115 95
116 80
117 65
118 43
119 00
120 05
121 47
122 86
123 46
124 30
125 43
126 00
127 02
128 22
129 49
130 00
131 03
132 01
133 44
134 00
135 04
136 46
137 45
138 43
139 00

RrELAY [ EEY

‘LBL
yl
RCL
0

DiSPLAY

KEY

DISPLAY

140 03
141 75
142 01
143 95
144 80
145 30
146 41
147 55
148 46
149 13
150 50
151 00
152 46

154 80
155 44
156 94
157 46
158 44
159 42
160 00
161 02
162 94
163 85
164 01
165 00
166 95
167 80

—

‘Danotes 2nd lunchon key

153 12

KEY DISPLAY
3 168 33
— 169 01
1 170 00
= 171 00
‘iftpos| 172 41
"Vx | 173 29
GTO | 174 46
+ 175 33
LBL | 176 01
C 177 00
*stflg | 178 46
0 179 29
‘LBL | 180 42
B p¢1( 181 00
*if pos | 182 01
SUM | 183 22
= 184 60
*LBL | 185 00
SUM | 186 45
STO | 187 43
0 188 00
2 189 01
/- 190 48
+ 191 00
1 192 02
0 193 42
= 194 00
‘if pos | 195 01

COos

196 41
197 45
198 46
199 11
200 47
201 80
202 34
203 94
204 46
205 34
206 42
207 00
208 03
209 56
210 00
211 00
212 00
213 00
214 00
215 00
216 00
217 00
218 00
219 00
220 00
221 00
222 00
223 00

L
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MA1-21

PRIME FACTORS OF AN INTEGER

Given integer N, this program determines all PF, where these are the
prime factors of N and

N = II PF,

After entering N from the keyboard, pressing | A | causes the smallest PF,
to appear on the display. Each additional PF, is obtained by pressing [ B |.
A flashing 1on the display indicates that there are no more prime factors.
If a negative N is entered, the above procedure is followed; however,

the display flashes. The largest acceptable N is ten digits. If [N| <2, N
appears on the display after pressing [ a | and a flashing 1 after pressing

[8].
Example:
Enter Press Display Comments
39270 39270 N
LA} 2. PFi
[8] 3. PF:
(8] 5. PF3
(B8] 7 PF.4
(8] 1. PFs
(8] 17. PFs
[8] 1. flashing End of program

B8



MA1-21

TEXAS INSTRUMENTS ©1976

USER INSTRUCTIONS |

ne PROCEDURE ENTER PRESS DISPLAY '
1 Emer Frugram (A and Bj ] ] L i
| 2 | Obtain least factor N u ] ;T i “__T_Pi’.__" aal
3 | Obtain next factor | _a _ | PF2
4 | Repeat Step3toobtain | 7 IEE] ” [ PFs,etc. |
' remainmg factors, until | —T_-B Jtr : —_{ PF, v
|  flashing 1 appears ‘ (8 b __1__] Flashing 1




—

MA1-21
PROGRAM LISTING
DISPLAY KEY DISPLAY KEY DISPLAY KE:I" DISPLAY KEY
000 46 °LBL | 028 01 1 056 56 084 02 2
001 11 A 029 02 2 057 43 RCL | 085 44 SuUM
002 22 INV 030 42 STO |05800 O 086 00 O
003 52 EE 03100 O 059 02 2 087 01 1
004 98 ‘prt 032 02 2 060 95 = 088 60 “if fig
005 99 “pap | 033 46 °LBL |[061 15 E 089 01 1
006 42 STO | 034 12 B 062 65 x 090 44 SUM
007 00 O 035 60 “ifflg | 063 43 RCL | 09102 2
008 00 O 036 02 2 064 00 O 092 44 SUM
009 80 ‘ifpos 037 87 *71 065 02 2 053 00 O
010 78 5% 038 43 RCL | 066 75 — 094 01 1
01125 CLR | 03900 O 067 43 RCL | 095 50 “‘stflg
01220 *1/x | 04000 O 068 00 O 096 01 1
013 43 RCL | 04155 = 069 00 O 097 46 °‘LBL
014 00 0O 042 43 RCL | 07095 = 098 36 ‘IND
01500 0O 043 00 O 071 90 ‘ifzro| 099 43 RCL
016 94 /- | 044 02 2 072 48 "EXC | 100 00 O
017 42 STO | 04575 — 073 43 RCL | 101 01 1
01800 O 046 43 RCL 07400 O 102 42 STO
01900 0O 047 00 O 075 02 2 10300 O
020 46 "LBL | 048 02 2 076 75 - 104 02 2
021 78 *% 049 95 = 077 06 6 105 41 GTO
022 22 INV 050 22 INV 078 95 = 106 12 B
023 50 “stfig| 051 B0 “ifpos| 079 22 INV 107 46 ‘LBL
024 02 2 052 43 RCL |080 80 “ifpos| 108 47 °‘CMs
025 01 1 053 43 RCL | 08147 *CMs | 109 50 “stflg
026 42 STO | 05400 O 082 46 °LBL | 110 01 1
027 00 O 055 00 O 083 49 °*PROD| 111 41 GTO
‘Denotes 2nd funclion key REGISTERS
% Integer vt " 15
91 Used i v s
92 Used o7 12 17
03 08 13 18
04 9 14 18
FLAGS
s ' Used ’ Used s !
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PROGRAM LISTING

MA1-21

112 49
113 46
114 87
116 00
116 20
117 01
118 99
119 56
120 46
121 44
122 22
123 50
124 01
125 41
126 36
127 46
128 48
129 43
130 00
131 02
132 22
133 49
134 00
135 00
136 98
137 56
138 46
139 43

(HBPLAY l NEY

*PROD
‘LBL
1

0

"1/x

. [T
‘pap
‘rin
gl 5t - |
SUM
INV
"st fig
1
GTO
‘IND
‘LBL
‘EXC
RCL
0

2

INV
*PROD
0

0

‘prt
rtn
‘LBL
RCL

DESPLAY

KEY

DISPLAY

KEY

DISPLAY

KEY

140 43
141 00
142 00
143 50
144 02
145 98
146 56
147 46
148 15
149 75
150 93
151 05
152 95
153 57
154 00
155 95
156 52
157 22
158 52
159 57
160 09
161 56
162 00
163 00
164 00
165 00
166 00

167 00

RCL
0

0

"st flg
2

"pri
rtn
"LBL
E

168 00
169 00
170 00
171 00
172 00
173 00
174 00
175 00
176 00
177 00
178 00
179 00
180 00
181 00
182 00
183 00
184 00
185 00
186 00
187 00
188 00
189 00
190 00
191 00
192 00
193 00
194 00
195 00

196 00
197 00
198 00
199 00
200 00
201 00
202 00
203 00
204 00
205 00
206 00
207 00
208 00
209 00
210 00
211 00
212 00
213 00
214 00
215 00
216 00
217 00
218 00
219 00
220 00

1221 00

222 00
223 00

‘Denates 2nd lunction key
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MA1-22

GREATEST COMMON DIVISOR
LEAST COMMON MULTIPLE

This program can be used to find the greatest common divisor (GCD) and
the least common multiple (LCM) of integers U, and U,. U, # 0, U, # 0.

I| = u1 o UE
LCM=&co (U, x Uy

Error conditions: 0 will flash if either U, = 0 or U, = 0.
Reference. The Art of Computer Programming, D. E. Knuth, Addison-

Wesley, 1969.
Example: Find the GCD and the LCM of 480 and 1024.
I’ Enter Press Display Comments
| 480 x] 480.
1024 [RUN] 1024,
(8] 32. GCD
(€] 15360. LCM

Example: U, = 480, U, = 1024
GCD (480, 1024) = 32
LCM (480, 1024) — 15360

I@ TEXAS INSTRUMENTS ©1976 I
' . n

= LCM , :

U Uz GCD Lcm | |

USER INSTRUCTIONS

STEP PROCEDURE ENTER PRESS DISPLAY
1 Enter Program (A only)
2 | Enter U, Us [A] Uy
3 | EnterUs: Uz RUN| Uz
4 Calculate GCD B GCD
5 Calculate LCM €] LCM
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PROGRAM LISTING

l &2‘ WLy DISPLAY KEY DISPLAY KEY DISPLAY KEY
I 000 46 °LBL [ 028 12 B 056 46 “LBL | 084 02 2
- 001 32  sin 029 43 RCL |057 11 A 085 56 ‘rtn
l 002 75 - 030 00 O 058 90 ‘ifzro | 086 46 ‘LBL
003 43 RCL | 03101 1 059 87 'Y 087 87 *1t
' 004 00 0 032 42 STO |060 42 STO (088 20 *1/x
005 00 0 - 03300 O 06100 0O 089 00 O
' 006 95 = 034 00 0O 062 01 1 090 56 “rtn
I 007 90 “ifzro| 035 43 RCL |063 80 ‘if pos| 091 00
008 33 cos 036 00 O 064 88 -2 092 00
I 009 80 “ifpos| 037 02 2 065 94 +/— 093 00
010 32 sin 038 41 GTO |066 46 "LBL |094 00
' 01185 + 039 32 sin 067 88 -2 095 00
012 43 RCL |040 46 °‘LBL |068 48 ‘EXC | 096 00
I 01300 O 041 13 C 069 00 0O 097 00
014 00 0O 042 12 B 070 01 1 098 00
l 0156 96 = 043 43 RCL |07156 ‘rin 099 00
016 48 "EXC (044 00 O 072 90 “ifzro | 100 00
| 017 00 © 045 01 1 073 87 *1 101 00
01800 O 046 55 —+ 074 42 STO | 102 00.
|| 019 41 GTO |047 43 RCL (07500 O 103 00
020 32 sin 048 00 O 076 02 2 104 00
| 021 46 °LBL (04900 O 077 80 “ifpos| 105 00
022 33 cos 050 65 x 078 89 3 106 00
' 023 43 RCL (05143 RCL |079 94 +/— 107 00
024 00 O 052 00 O 080 46 “"LBL | 108 00
| 02500 O 053 02 2 08189 °3° "|[109 00
026 56 “rtn 054 95 = 082 48 “EXC | 110 00
| 027 46 ‘LBL (05556 “rtn |(083 00 O 111 00
Denoles 2nd lunchion key ﬂEGlSTERS
o0 Used 05 10 15
a1 U, (i 1" 16
U, o7 12 17
03 i ] 13 1]
o4 04 14 52
FLAGS
4] 1 Z 3 4
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| MA1-23
|

ARITHMETIC AND HARMONIC PROGRESSIONS

An arithmetic progression has the form |, |, = d, I, + 2d, I, + 3d. ...,
|, I, + (n — 1)d. This program may be used to find the following:

1. Describe each term of the arithmetic progression: |,, I, I;...
" 2. The n'" term |, of the progression|, = I, + (n — 1)d
3. The sum of the first n terms of an arithmetic progression:

a. S, (l,)= E{I, +1.). givenn, |, |, or

b. S, (d) = 5(2l, + (n— 1)d], given n, I,. d

where: |, = first term d = common difference
I, = last term n = number of terms

A harmonic progression is a sequence whose termwise reciprocals
form an arithmetic progression. It has the form:
a. 2 8
blb+c! b_2ctelc-v
4. The x*" term of a harmonic progression

== _..___a = o — - —
h, = B+ (Xx— ”c.whareb F(x—1c#=0

5. Each term of the harmonic progression described by

h=2= 0= ”c.where I=1,2,...b+(i—1)c#0
Reference: Standard Mathematical Tables, Chemical Rubber Publishing
Company, Cleveland, Ohio, 1960.

Example: Describe the arithmetic progression of a series that starts at
3 and increments by 12.

Enter Press Display Comments
3 [A] 3. Iy
12 8] 12. d
1 €] 3. I,
(€] 15. l,
(c] 27. 1,
(c] 39. I,

Example: Find the sum of the first 7 terms of an arithmetic progression
with the first term being 2 with an increment of 4.

Enter Press Display Comments
2 LA 2. I,
4 (8] 4. d
7 (D] 7 n
2nd| M 98. Sa
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Example: Find the 16™ term of the harmonic progression 1/3, 1/8, 1/13...

Nolethata =~ 1.b= 3, ¢c= 5.
Enter Press
1 [2nd]
K] RUN
5 ‘2nd| M
16 (2nd] I

[’EL.[ "_1:: o) "‘P
| ®AX ARITHMETI
| ab |

ALL

[C-HAF

a0 1

Display
1.
3.
o.
0128205128

'1"""'1""1"1"
=0l i

RMONIC

TE'T

"1"1"!'

"IIH!-
sal®lC mTﬂ‘lE
mmmmmmn*m :

MA1-23

Comments
a

b
c
h

¥

USER INSTRUCTIONS
STEP PROCEDURE ENTER PRESS DISPLAY
i Enter Program (A and B)
| For Arithmetic Progressions
use Steps 2-8
i _?;r_l;lannﬂnm Progressions
use Steps 9-13.
2 | Enter first term Iy [A] Iy
3 | Enterdifference d d
4 | Calculatel,,i=1.23... (C] I,
5 | Enter number of terms n [0] n
6 | Calculate n® term RUN, Iy
7 | Calculate S.(1,) L (E] S, -
8 | Calculate S.(d) [20a] | N S,
(9 | Entera a [2na] | I a
10 | Enterb b [RUN| b
11 | Enterc c [2nd] | c
12 | Calculate x term X (200’ | I h,
13 | Calculateh,.i=1.2.3. .. | 0 ] h,
{if x has been entered,
I=Xx+1,x+2.x+3..) - u|
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MA1-23

PROGRAM LISTING

DISPLAY KEY DISPLAY KEY DISPLAY KEY DISPLAY KEY
000 46 °“LBL | 028 65 x 056 56 ‘rtn 084 01 1
001 11 A 029 53 | 057 46 °LBL |08595 =
002 48 °“EXC |[030 43 RCL |058 15 E 086 65 x
003 00 O 03100 0O 059 85 -+ 087 43 RCL
004 00 O 03200 0O 060 43 RCL (08800 O
005 01 1 a3 s~ 06100 O 08903 3
006 48 °"EXC | 034 01 1 062 01 1 090 55 -+
007 00 O 035 95 = 063 95 = 09102 2
008 00 O 036 48 “"EXC |064 65 x 09295 =
009 42 STO |03700 O 065 43 RCL |[093 56 ‘rtn
01000 O 038 00 O 066 00 O 094 00

011 O1 1 039 85 + 067 03 3 095 00

012 56 “rtn 040 01 1 068 55 = 096 00
013 46 °LBL |041 95 = 069 02 2 097 00
014 12 B 042 48 °"EXC |070 95 = 098 00

015 42 STO 043 00 O 071 56 ‘rtn 099 00

016 00 O 044 00 O 072 46 “LBL | 100 00
017 02 2 045 56 “rtn 073 10 °FE’ 101 00
018 56 ‘rtn 046 46 “LBL |074 43 RCL 102 00
019 46 "LBL (047 14 D 07500 O 103 00

020 13 C 048 42 STO |076 03 3 104 00

021 43 RCL (04900 O 077 42 STO | 105 00
022 00 0O 05000 O 078 00 O 106 00
023 01 1 05142 STO (07900 O 107 00
024 85 + 05200 O 080 13 C 108 00
02543 RCL |053 03 3 08185 + 109 00

026 00 O 054 56 ‘rtn 082 43 RCL |110 00

027 02 2 055 13 C 08300 O 111 00
‘Denctes 2nd funcltion key REGISTERS

* Used ®* Used w 15

’! Used " Used 4 -

¢ Used ! 15 "

03 USE‘d o8 13 18

' Used 02 14 19

FLAGS




MA1-23
PROGRAM LISTING
(HEr LAY I K *rF DISPLAY KEY DISPLAY KEY DISPLAY KEY
112 46 °LBL | 140 23 Inx 168 54 ) 196 00
113 16 A’ 14143 RCL | 169 85 + 197 00
114 48 °"EXC | 14200 0 170 43 RCL | 198 00
1500 0O 143 06 6 17100 O 199 00
116 06 6 144 70 “iferr | 172 04 4 200 00
1"M7 o1 1 145 34 tan 173 95 = 201 00
118 48 °EXC | 146 51 SBR | 174 20 *1/x | 202 00
11900 0 147 33 cos 175 65 X 203 00
120 06 6 148 46 °"LBL | 176 43 RCL | 204 00
121 42 STO | 149 34 tan 17700 O 205 00
122 00 0 150 56 “rtn 178 03 3 206 00
12303 3 15146 “LBL | 179 95 = 207 00
124 56  ‘rtn 152 19 D 180 48 "EXC | 208 00
126 42 STO | 153 561 SBR | 18100 O 209 00
126 00 O 154 33 cos 182 06 6 210 00
127 04 4 155 56 ‘rtn 183 85 + 211 00
128 56 ‘ritn 156 46 “LBL | 184 01 1 212 00
129 46 °“LBL | 157 33 cos 185 95 = 213 00
130 17 "B’ 158 43 RCL 186 48 "EXC | 214 00
13142 STO | 15900 O 187 00 O 215 00
13200 O 160 05 5 188 06 6 216 00
13305 5 161 65 X 189 56 “rtn 217 00
134 56  ‘rtn 162 53 ( 190 00 218 00
135 46 °LBL | 16343 RCL | 191 00 219 00
136 18 *C’ 164 00 0O 192 00 220 00
137 42 STO | 16506 6 193 00 221 00
138 00 O 166 75 — 194 00 222 00
13906 6 167 01 1 195 00 223 00

"‘Denoles 2nd lunction key
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GEOMETRIC PROGRESSION

A geometric progression has the form a, ar, ar?, ar®...ar' '. This
program may be used to find the following:
1. The geometric progression |, = ar' "', (i= 1,2,3...)
2. The n' term of the progression |, = ar" '(n= 1,2, 3.. 2)
3. The sum S, of the first n terms of the progression
s.=a(07)
4. The infinite sum S.. of the progression.
S.=+-.rf<1
where: a = first term
r = common ratio
n= numberofterms(n= 1,23, ...)
Error conditions:
LhLn=1
2.r* = 1for S, calculation
Example: Describe the geometric progression for (4) (3)' '.i= 1.2.3...
Enter Press Display Comments
4 [A] 4. a
3 8] 3. r
[€] 4. I,
€] 12. I,
€] 36. Iy
(€] 108. Iy
Example: Find the 18" term of (2) (—1.5)"
Enter Press Display Comments
2 [A] 2 a
1.5 +/- -1.5 r
18 (D] 18. n
IRUN| —1970.522507 ha
Example: Find the sum of the first 8 terms of 4" '
' Enter Press Display Comments
1 [A] 1. a
4 [(B] 4. r
8 (D] 8. n
LE] 21845, Sn
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MA1-24

| f;m:wt S3UD0Hd OIEIIW030 %a® [
[ #A= GEOMETRIC PRC *T"‘f:fnmw*a

USER INSTRUCTIONS

-_":'III". __I"HL'IGEI'IUHE' EH'IE_I:‘_ PHRESS FD-ISFt.ﬂ.‘r'
__1 " Enter Program (A and B) Fhise 8 L
| 2 | Entera a ]S a

3 | Enterr _YiE" (8] r
4 _Fe_ﬂurmuuri— 1:2:.... [c] I

5 | Entern n [D] n
i 6 1 Calculata]n. g];f;n ar.n RUN, I I,
7 Calculate S,,, givena,r,n LE] Sa .
8 | Calculate S..givena,r [2nd] | I S, !
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PROGRAM LISTING

DISPLAY KEY DISPLAY KEY DISPLAY r:E:r DISPLAY KEY
000 46 ‘LBL | 02800 O 056 00 O 084 43 RCL
001 11 A 029 01 1 057 00 O 08500 O
002 42 STO | 030 45 vy~ 058 42 STO | 086 04 4
003 00 O 03143 RCL (05900 O 087 94 +/—
004 00 0O 032 00 0 060 03 3 088 56 “rtn
005 50 “stfig| 033 03 3 061 43 RCL | 089 46 “LBL
006 00 O 034 65 x 062 00 O 090 44 SUM
007 56 “rtn 03543 RCL (06300 O 091 43 RCL
008 46 ~“LBL | 03600 O 064 56 ‘rtn 092 00 O
009 12 B 037 00 O 065 46 *LBL | 093 03 3
010 42 STO | 038 95 = 066 33 cos 094 55 =+
01100 O 039 46 °LBL |067 43 RCL (09502 2
012 01 1 040 65 x 068 00 O 096 95 =
013 50 “stfig| 041 42 STO | 069 01 1 097 17 *B'
014 00 0O 042 00 0O 070 80 “ifpos| 098 65 x
015 56 ‘rtn 043 04 4 071 52 EE 099 02 2
016 46 “LBL | 044 70 ‘iferr | 072 25 CLR 100 95 =
o G 045 33 cos 073 43 RCL 10175 -
018 60 “ifflg | 046 46 “LBL 074 00 O 102 43 RCL
01900 0O 047 52 EE 075 03 3 10300 O
020 34 tan 048 43 RCL |076 75 — 104 03 3
02101 1 049 00 O 077 01 1 105 95 =
022 44 SUM | 050 04 4 078 95 = 106 90 “if zro
02300 O 051 56 “rtn 079 22 INV 107 52 EE
024 03 3 052 46 °LBL |080 90 “ifzro| 108 41 GTO
025 46 °LBL | 053 34 tan 081 44 SUM | 109 43 RCL
026 32 sin 054 22 INV 082 46 °‘LBL | 110 46 ‘LB
027 43 RCL | 05550 “*stflg | 08343 RCL | 111 17 ‘B’
i et REGISTERS

00 g 0s 10 15

o1 06 1 16

2 n 07 12 17

03 Used 08 13 18

04 Used 049 14 19

FLAGS
" Used ' 2 ;
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MA1-24
PROGRAM LISTING
[ DHBFLAY KEY DISPLAY KEY DISPLAY KEY DISPLAY KEY
112 22 INV 140 03 3 168 00 O 196 56 “rin
113 62 EE 141 41 GTO |169 01 1 197 46 °LBL
114 75 142 32 sin 1) 19" = 198 42 STO
11583 -« 143 46 °"LBL (171 01 1 19900 O
16 05 5 144 15 E 172 95 = 200 20 “1/x
11708 =- 145 43 RCL | 173 56 ‘rtn 201 43 RCL
118 57  “fix 146 00 O 174 46 °“LBL | 202 00 O
11900 0O 147 01 1 175 16 “A’ 203 01 1
120 52 EE 148 45 " 176 43 RCL | 204 56 ‘rtn
121 22 INV 149 43 RCL |177 00 O 205 00
e 82 EE 15000 O 178 01 1 206 00
123 57 ‘fix 15102 2 179 40 *x* 207 00
124 09 9 152 42 STO |180 75 - 208 00
125 56 ‘rtn 15300 O 181 01 1 209 00
126 46 °‘LBL | 154 03 3 182 95 = 210 00
127 14 D 156 85 = 183 80 “ifpos|211 00
128 42 STO | 156 51 SBR |184 42 STO |212 00
12900 0O 157 65 X 185 43 RCL |213 00
130 02 2 188 786 — 186 00 0 214 00
131 56 ‘rin 159 01 1 187 00 0 215 00
132 43 RCL | 160 95 = 188 55 -+ 216 00
13300 O 161 65 X 189 53 ( 217 00
134 02 2 162 43 RCL |190 01 1 218 00
135 75 163 00 O 19175 - 219 00
136 01 1 164 00 O 192 43 RCL |220 00
137 95 = 165 56 = 193 00 O 221 00
138 42 STO | 166 53 ( 194 01 1 222 00
13900 O 167 43 RCL |195 95 = 223 00
‘Danotes 2nd funclion key
I
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MA1-25

TRIANGLE SOLUTION (1)

Knowing a certain combination of attributes (angles or side lengths) of
atriangle. the unknown attributes can be calculated.

A

A+ B+ C= 180°

c=\Va’+ b?— 2abcosC

This program will perform the following:
Knowing SSS (sides a, b, c), compute angles A, B, C
Knowing SSA (sides a, b, angle A), compute angles B, C, side ¢
Knowing SAS (sides a, b, angle C), compute angles A, B, side ¢

See program TRIANGLE SOLUTION (2) MA1-26 for more combinations.

NOTES: 1. All angles should be submitted in the same units. either

degrees or radians.

2. Once all the sides have been determined, they are stored in
the proper registers (R, — Ry,) for calculation of area
by MA1-26.

3. The resulting solution to a particular problem may not be that
problem’s unigue solution.

4. A flashing display indicates that there is no triangle
satisfying the entered values.

Example: Givena=4.1,b = 2.7, ¢ = 1.6, calculate the angles.
Angle = degrees

Enter Press Display Comments
4.1 [A] 4.1 a
2.7 8] 27 b
1.6 (€] 1.6 c
[znd] I 143.6639425 ZA
(D] 22.96671197 B
LE] 13.36934555 £C
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MA1-25

Example: Givena ~ 384,b = 16.8, - A= 42°, calculatec, 2B, 2 C

Angle ~ degrees

Enter Press
8.4 [A]
16.8 [&]
42 €]
[2nd] I
(0]
(€]

Display

38.4
16.8
42

49.20255436
17.02234529
120.9776547

Comments
a

b

LA

c

LB

.G

Example: Givena =2, b= V3, 2 C = .5235987756 radians, calculate c,

LB, LA
Angle - radians

Enter Press
2 (A]
3 [2nd]
5235987756 €]
(2nd] I
[0]
[E]

103

Display
2.
1.732050808
5235987756
1s
1.047197551
1.570796327

Comments
da

b

LC

c

LB

LA




MA1-25

@ TEXAS INSTRUMENTS o |
ISZIVW (1) NOLLNTOS 3TONVI WE+HI
.“...T‘:ﬁ!':r.ﬁ LESOLUTION(1)  MA1-25]
mrﬂmmm

USER INSTRUCTIONS
STEP PAOCEDURE ENTER PRESS DISPLAY
1 Enter Program (A and B)
Knowing 5SS
2 | Entera [(A] a
3 | Enterb b b
4 | Enterc c €] c
5 | Calculate ~A (20d] | ZA
6 | Calculate /B (D] ~B
7 | Calculate ~C [E] £C
Knowing SSA
8 | Entera a [A] a
Enter b b (8] b
10 Enter £A ZA €] LA
11 | Calculatec 2nd] | c
12 Calculate - B (D] /B
13 | Calculate ~C LE] £
Knowing SAS
14 | Entera a [a]
15 | Enterb
16 Enter .C VA H (€] Vil &
17 | Calculate ¢ [ € ] c
18 | Calculate - B [D] /B
19 | Calculate < A E & A
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MA1-25
PROGRAM LISTING
DISPLAY KEY DISPLAY KEY DISPLAY KEY DISPLAY KEY
000 81 HLT |028 55 = 056 00 O 084 79 ‘6’
00146 “LBL [02943 RCL |057 00 O 085 86 ‘rset
002 10 “E' 030 00 0O 058 12 B 086 46 “LBL
003 43 RCL | 031 01 i 05943 RCL (087 11 A
004 00 0O 032 95 = 060 00 © 088 42 STO
005 02 2 033 22 INV 06106 6 089 00 O
006 56 ‘rtn 034 33 cos 062 11 A 080 00 0O
007 46 “LBL (035 60 “if flg |063 41 GTO |09156 ‘rtn
008 16 A’ 036 02 2 064 16 “A’ 092 46 “LBL
009 43 RCL |037 69 ‘g9 065 46 “LBL (093 12 B
01000 0O 038 42 STO |066 69 "9 094 42 STO
01100 0 039 00 0 067 60 “ifflg | 095 00 0
012 40 *x? 040 05 5 068 03 3 096 01 1
013 85 + 041 50 “stflg |069 68 ‘8 097 56 ‘rtn
014 43 RCL |042 02 2 070 42 STO |098 46 ‘LBL
01500 0 043 46 °“LBL |07100 O 099 13 C
016 01 1 044 67 7 072 04 4 100 42 STO
017 40 *x2 045 43 RCL |073 50 ‘st flg |101 00 0O
018 75 - 046 00 O 074 03 3 102 02 2
019 10 °FE 047 02 2 075 41 GTO 103 56 ‘rtn
020 40 -"x* 048 42 STO |076 67 ‘7 104 46 “LBL
027 86 = 049 00 O 077 46 °*LBL |105 18 *C’
022 55 - 050 06 6 078 68 -8 106 43 RCL
023 02 2 05143 RCL (079 42 STO 107 00 0
024 55 = 052 00 0O 08000 O 108 00 0O
025 43 RCL |053 01 1 08103 3 109 40 *x*
026 00 O 054 13 C 082 60 ‘ifflg |110 85 +
027 00 0O 05543 RCL (08300 O 111 43 RCL
REGISTERS

0 a % Used - jio

o1 b % Used = =

J2 C o7 12 17

03 USEd oa 13 18

“ 04 Used 09 14 19
FLAGS
U Used ' Used ’ Used * Used r
106
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PROGRAM LISTING

[T l

Ppe—— - —

112 00
13 m
114 40
116 76
116 02
117 65
118 43
119 00
120 00
121 65
122 43
123 00
124 01
125 65
126 10
127 33
128 95
129 30
130 60
131 01
132 78
133 42
134 00
135 02
136 50
137 02
138 50

139 00

ELY DISPLAY KEY DNSPLAY KEY DISPLAY KEY

0 140 41 GTO | 168 52 EE 196 46 ‘LBL

1 141 67 7 169 22 INV 197 78 *5'

x? 142 46 °LBL | 170 32 sin 198 42 STO
143 79 6’ 171 52 EE 199 00 O

2 144 42 STO | 17222 INV |20002 2

X 14500 O 173 52 EE 201 86 ‘rset

RCL | 146 05 5 174 42 STO | 202 46 °‘LBL

0 147 43 RCL |17500 O 20314 D

0 14800 O 176 04 4 204 43 RCL

x 149 01 1 17794 +/— |20500 O

RCL | 150 86 ‘rset | 178 85 + 206 04 4

0 151 46 “LBL | 179 01 1 207 56 ‘rtn

1 152 17 ‘B’ 180 94 +/— | 208 46 °LBL

X 153 10 °F’ 18122 INV |209 15 E

‘E’ 154 32  sin 182 33 cos |210 43 RCL

cos 155 65 x 183 75 - 21100 O

156 43 RCL | 184 10 °E' 21205 5

“\'x | 15700 O 185 95 = 213 56  ‘rtn

‘iffig | 158 01 1 186 42 STO | 214 00

1 159 55 = 187 00 0 215 00

"5' 160 43 RCL | 188 02 2 216 00

STO | 16100 O 189 42 STO | 217 00

0 162 00 0 190 00 O 218 00

2 163 95 = 19105 5 219 00

‘stflg | 164 22 INV 192 50 ‘stflg | 220 00

2 165 52 EE 193 01 1 | 22100

‘stflg | 166 52 EE 194 41 GTO | 222 00

0 167 22 INV 195 18 ‘C’ 223 00
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MA1-26 “~

TRIANGLE SOLUTION (2)
A continuation of MA1-25, TRIANGLE SOLUTION (1), this program will
compute the following:
Knowing ASA (angles B, C, side a), compute b, ¢, ~ A
Knowing SAA (side a, angles A, C), computeb,c, 2B
The area of any triangle input to either this program or MA1-25

atb+c
2

NOTES: 1. All angles should be submitted in the same units, either
degrees or radians.
2. The sum of the inputted angles must be less than 180°
or 7 radians.
Example: Givena= 15, /B=74.2°, /C= 31.6° calculateb, ¢, ~ A.

Angle — degrees

Area of A = Vs(s-a)(s-b)(s-c), s =

Enter Press Display Comments
15 [A] 15. a
74.2 74.2 /B
31.6 [c] 31.6 P
[2nd] 74.2 LA
(D] 15. b
[E] 8.168407411 c

Example: Givena=26.6, ~/A=502°, /C~ 954" compute the area.
Angle — degrees

Enter Press Display Comments
26.6 (A] 26.6 a
50.2 [B] 50.2 A
95.4 (€] 95.4 Z
(2nd) I 34 4 /B
[0] 19.56064634 b
[€] 34.4689785 c
[2nd] I 259.0020121 Area

Example: Compute the area of the triangle evaluated in the first example
of MA1-25. After all sides have been entered (or calculated as the case
may be) they are automatically stored in Roo-Rs:. Now load MA1-26 and
press [2na] l@ll. the area is 1.27984374.

108



USER INSTRUCTIONS
LI PROCEDURE ENTER PRESS DISPLAY
1 | Enter Program (A and B)
Knowing ASA
2 | Entera a [A] a
3 | Enter /B /B /B
4 | Enter /C P ¥ [c] 20
5 | Calculate - A [ % ] ZA
6 | Calculateb [0] b
7 | Calculatec [E] c
Knowing SAA
Enter a a [A] a
Enter ~ A ZA LA
10 | Enter . C £C [€] £0
11 | Calculate - B L ¥ ] /B
12 | Calculate b (D] b
13 | Calculatec [E] c
14 | Calculate area of A 2nd] | IR Area
a.b,c must have been -
previously computed and
consequently reside in
Rse — Roz. If not they can
be manually placed there
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MA1-26 I
PROGRAM LISTING
DISPLAY KEY DISPLAY KEY DISPLAY KEY DISPLAY KEY
000 46 “LBL | 028 04 4 056 05 5 084 00 O
001 11 A 029 75 -— 057 95 = 085 65 x
002 42 STO | 03043 RCL |058 42 STO |086 43 RCL
003 00 O 03100 O 05900 O 087 00 O
004 00 O 032 05 5 060 04 4 08B 05 5
005 56 “rtn 033 95 = 061 50 “stflg | 089 32 sin
006 46 °LBL | 034 42 STO (06200 O 090 55 —+
007 12 B 03500 O 063 46 ‘LBL {091 43 RCL
008 42 STO (036 03 3 064 85 + 092 00 O
009 00 O 037 41 GTO (06543 RCL (09303 3
010 04 4 038 85 + 066 00 O 094 32 sin
011 56 “rtn 039 46 °‘LBL 067 00 O 095 95 =
012 46 °*LBL | 040 17 °*B’ 068 65 X 096 42 STO
01313 C 04125 CLR (06943 RCL |097 00 O
014 42 STO | 042 01 1 070 00 O 098 02 2
01500 O 043 94 /- 07104 4 099 60 “ifflg
016 05 5 044 22 INV 072 32 sin 1000 0
017 56 ‘rtn 045 33 cos 073 55 <+ 10165 x
018 46 °*LBL | 046 75 — 074 43 RCL | 102 43 RCL
019 16 “A’ 047 43 RCL (07500 O 10300 O
02025 CLR (04800 O 076 03 3 104 03 3
021 01 1 049 04 4 077 32 sin 105 56 “rtn
022 94 /- 050 42 STO |078 95 = 106 46 “LBL
023 22 INV 05100 O 079 42 STO 107 65 X
024 33 cos 052 03 3 080 00 O 108 43 RCL
025: 76 — 053 75 — 08101 1 109 00 O
026 43 RCL |054 43 RCL (08243 RCL (11004 4
027 00 O 055 00 O 083 00 O 111 22 INV
' REGISTERS
o a o5 Used 0 | T N
01 b 0s Used T 18 b
32 C 07 12 i
03 Used 08 13 [ 18 ————y
l ot Used 09 E R il
]| FLAGS
L A SR S "




LHimi L AY l KLY

112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139

50
00
56
46
14
43
00
01
56
46
15
43
00
02
56
46
18
43
00
00
B85
43
00
01
85
43
00
02

*stilg
0
rtn
‘LBL
D
RCL
0

1

rtn
‘LBL

RCL
rtn
*LBL

RCL

PROGRAM LISTING

DISPLAY

140 95
141 55
142 02
143 95
144 42
145 00
146 06
147 65
148 53
149 43
150 00
151 06
152 75
153
154
155
156
157 65
158 53
159 43
160 00
161 06
162 75
163 43
164 00
165 01
166 95
167 65

43
00
00

95

KEY

DISPLAY

KEY

DISPLAY

KEY

L I

STO

168 53
169 43
170 00
171 06
172 75
173 43
174 00
175 02
176 95
177 30
178 56
179 00
180 00
181 00
182 00
183 00
184 00
185 00
186 00
187 00
188
189
190
191
192 00
193 00
194 00

195 00

00
00
00
00

i

(
RCL
0

6

196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223

888888888888888

00

00
00

00
00

88888

00




MA1-27

CURVE SOLUTION

This program can be used to calculate the following:

Central angle, # (<)
Circle radius, r
Arc length, s = r#

Chord length, ¢ = 2r sin (g)

Sector area, A = %{

L L
Segment area, a = B (2) cos 5

Knowing certain pairs of 6, r, s, or ¢ the other information can be

calculated.

Reference: Standard Math Tables, Chemical Rubber Pu blishing

Company, 1960.
Angle = radians
Example:r=2, 6= .5

Enter Press Display

2 [a] 2.

5 RUN| 1.
(2nd| I 1.
RUN) 0.9896 15837
[ O 1.
RUN 0411489228

Example:¢c =2, 0 = .1

Enter Press Display

2 [D] 2.

A RUN 2000833576
\2nd| I 0.1
‘RUN/ 20.00833576
[2nd] 20.016675

RUN| 0333444487

112

Comments

>0 W N~

Comments
c

S

i

I

A



&

W e | LA = | N - | ) 1 = o] 2] | | & |=C |
- - -

5_ — : —,

3 B =@ (R E R E R E

S

E |5

21z

m - - | & = |l = =| »

%

u —

[==]

1HE

felslolsl felel [olel |25 [5ll8 |3 |3
EixI212 (212] |12 |22 (2128 3. |5].
~|=|~|5|a|2|5| 5l 2| 5| 5| |8l =l z]~] [ [~

. ]

113



MA1-27
PROGRAM LISTING
DISPLAY KEY DISPLAY KEY DISPLAY KEY DISPLAY KEY
000 46 -"LBL | 028 95 = 056 32 sin 084 42 STO
001 11 A 029 32 sin 057 65 x 08500 0
002 10 “E’ 030 65 x 058 02 2 086 03 3
003 56 “rtn 03102 2 059 95 = 087 56 ‘rtn
004 19 *D’ 032 65 x 060 42 STO | 088 19 D’
005 51 SBR | 03343 RCL | 06100 O 089 65 -
006 52 EE 034 00 0O 062 00 0 090 02 2
007 46 “LBL | 035 01 1 063 41 GTO | 09195 =
008 24 CE 036 95 = 064 24 CE 092 32 sin
009 43 RCL (03742 STO |06546 “‘LBL | 093 20 “*1/x
01000 O 038 00 0O 066 13 C 094 65 x
01100 0O 039 03 3 067 10 “E’ 095 43 RCL
012 65 x 040 56 “rtn 068 56 ‘rtn 096 00 0
01343 RCL | 04146 “LBL | 069 42 STO 097 03 3
01400 0 042 12 B 070 00 0 098 55 =
015 01 1 043 10 °E’ 07102 2 099 02 2
016 95 = 044 56 “rtn 072 55 =+ 10095 =
017 42 STO | 045 42 STO | 07343 RCL 101 42 STO
01800 0O 046 00 0 074 00 © 10200 0
019 02 2 047 03 3 075 01 1 103 01 1
020 56 “rtn 048 55 = 076 95 = 104 41 GTO
021 46 °LBL [ 049 02 2 077 42 STO | 105 24 CE
022 52 EE 050 55 = 078 00 0 106 46 “LBL
023 43 RCL | 05143 RCL (079 00 0 107 15 E
024 00 0O 052 00 0 080 41 GTO | 108 19 ‘D’
02500 0 053 01 1 081 52 EE 109 56 ‘rtn
026 55 = 054 95 = 082 46 “LBL | 110 42 STO
027 02 2 055 22 INV 083 14 D 11100 0
*Denotes 2nd function key REGISTERS
00 g 05 10 15
01 06 11 16
2 g 07 12 17
03 o 08 13 - 18
04 Used 03 14 19
FLAGS
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12 o2
113 b6
114 43
115 00
110 00
117 05
118 42
119 00
120 01
121 41
122 62
123 46
124 16
125 43
126 00
127 00
128 56
129 43
130 00
131 01
132 56
133 46
134 17
135 43
136 00
137 02
138 56
139 43

"Danotes Ind Tunction key

MY

2

RCL

=

STO

GTO
EE
‘LBL
A’
RCL

rtn
RCL

rin
‘LBL
‘B
RCL
0

2
rin
RCL

PROGRAM LISTING

DUGFLAY

KEY

DISPLAY

KEY

DISFLAY

140 00
141 03
142 56
143 46
144 18
145 43
146 00
147 01
148 65
149 43
150 00
151 02
152 55
153 02
154 95
155 42
156 00
157 04
158 56
159 43
160 00
161 00
162 55
163 02
164 95
165 33
166 65
167 43

0

3
rtn
"LBL
'C’
RCL
0

1

X

RCL

na

I ™

STO

rtn
RCL

168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195

00
01
65
43
00
03
55
02
95

94
85
43
00
04

95
56
46
10
42
00
01
80
45
23
43
00
01
46

0
1
X

RCL

W o

I n

I—

+

> 03+
3]
r

Il

rtn
‘LBL

STO

*if pos

Inx

RCL

"LBL

196 45
197 56
198 46
199 19
200 42
201 00
202 00
203 32
204 80
205 35
206 23
207 46
208 35
209 43
210 00
211 00
212 56
213 00
214 00
215 00
216 00
217 00
218 00
219 00
220 00
221 00
222 00
223 00
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MA1-28

POLYNOMIAL EVALUATION

This program evaluates a polynomial of the form:
Yy=2ap+ a, X+ ax’ + ax*+ ... + a,x"

given values fora;,i=0,1,2....n, and for x. y is limited to a 13th degree

polynomial (n = 13).

Example: a,=1,8,=1,a, =2, a,=3, a,=4,x=2, -2

Enter

NN a W N = -

To change a, from 1to

N~ =

Press

HEEHEEEEM

=

i

el B

116

Display

?ﬁgPPNr‘PP

111

Comments
Initialize

Enter a,, display 0
Enter a,, display 1
Enter a,, display 2
Enter a,, display 3
Enter a,, display 4
Enter x,, display y,
Enter x,, display y.

i"" coefficient
i
Enter x, display y



USER INSTRUCTIONS

i FROCEDURE T_

| Enter Program (A and él} Il

2 | Inibahze I
- + _

A | Enlera, 1 =1.23...n a
1 ' Enter x I 0
I | "Repeat Step 4 for new value | J
| of x U S
o change one of the i
} , 55 g

coefficient values, a,

5 | Enter the subscript i for |

that coefficient i

b Enter the newa, [ a,
Continue with Step 4
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PROGRAM LISTING

DISPLAY KEY DISPLAY KEY DISPLAY KEY DISPLAY KEY
000 81 HLT | 028 01 1 056 07 7 084 85 +
001 46 “LBL | 029 44 SUM | 057 85 + 085 43 RCL
002 11 A 030 01 1 058 43 RCL | 086 00 O
003 42 STO | 03109 9 059 01 1 087 08 8
004 01 1 032 43 RCL |060 01 1 088 95 =
005 08 B8 033 01 1 061 95 = 089 65
006 43 RCL |03409 9 062856 X 090 43 RCL
007 01 1 03575 -— 063 43 RCL 09101 1
008 09 9 036 01 1 064 01 1 092 07 7
009 75 — 037 95 = 065 07 7 093 85 +
010 01 1 038 56 “rtn 066 85 + 094 43 RCL
01104 4 039 46 °LBL |067 43 RCL 09500 O
012 95 = 040 12 B 068 01 1 096 07 7
013 22 INV 04142 STO (06900 O 097 95 =
014 80 “ifpos 042 01 1 070 95 = 098 65 x
015 45 y* 043 07 7 07165 x 099 43 RCL
016 00 O 044 65 x 07243 RCL | 10001 1
017 20 *1/x | 04543 RCL |073 01 1 10107 7
018 86 “rset | 046 01 1 074 07 7 102 85 +
019 46 “LBL | 047 03 3 075 85 + 103 43 RCL
020 45 y- 048 85 + 076 43 RCL | 104 00 0O
02143 RCL 04943 RCL 07700 O 10506 6
022 01 1 050 01 1 078 09 9 106 95 =
023 08 8 05102 2 079 95 = 107 65 X
024 36 °“IND | 052 95 = 08B0 65 x 108 43 RCL
025 42 STO | 05365 X 08143 RCL | 10901 1
026 01 1 054 43 RCL (082 01 1 11007 7
027 09 9 055 01 1 083 07 7 111 85 +
*Denotes 2nd funclion key REG ISTE HS‘

00 BO s as 1l am 15

01 g, o a, 11 a, 16

2 a, 07 a, 2 8o 7 x

9% a, 5 a, W o, " Used

04 g, 0% g L % Used
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PROGRAM LISTING

DIBPLAY KEY DiSPLAY KEY DISFLAY KEY
140 00 0 168 46 °LBL | 196 00
14102 2 169 13 C 197 00
142 95 = 170 40 *x? 198 00
143 65 x 171 30 *Vx | 199 00
144 43 RCL | 172 42 STO | 200 00
145 01 1 173 08 1 201 00
146 07 7 174 09 9 202 00
147 85 + 175 56 *rtn | 203 00
148 43 RCL | 176 00 204 00
14900 O 177 00 205 00
150 01 1 178 00 206 00
12304 4 151 95 = 179 00 207 00
124 95 = 152 65 x 180 00 208 00
126 65 x 153 43 RCL | 181 00 209 00
126 43 RCL | 154 01 1 182 00 210 00
12701 1 155 07 7 183 00 211 00
12607 7 156 95 = 184 00 212 00
129 85 + 157 85 + 185 00 213 00
130 43 RCL | 158 43 RCL | 186 00 214 00
13100 0 159 00 0 187 00 215 00
13203 3 160 00 0 188 00 216 00
183056 = 161 95 = 189 00 217 00
134 65 x 162 56 “rtn | 190 00 218 00
135 43 RCL | 163 46 “LBL | 191 00 219 00
136 01 1 164 15 E 192 00 220 00
87 07 7 165 25 CLR |193 00 221 00
138 85 + 166 47 °"CMs | 194 00 222 00
139 43 RCL | 167 86 ‘rset |195 00 223 00

‘Danotes 2nd function key
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COMPLEX ARITHMETIC

Given two complex numbers in the form a + bi and ¢ + di. this program,
with a, b, ¢, and d as inputs, calculates the following:
(a + bi) + (c + di) = a1 + i
(a + bi) — (¢ + di) = a2z + bai
(a + bi)(c + di) = a3 + bai
(a + bi) = (¢ + di) = as + bai

Where: ai=a+c¢ bh=b+d
az=a-¢ b2=b-d
as= ac — bd bs = ad + bc

as« = (ac + bd)/(c? + d?) bs = (bc — ad)/(c? + d?)

After entering a, b, ¢, and d by pressing [A |, 2rd] Il . "8 . and [2nd) I
respectively, a: and b1, az and bz, as and b3, a« and b« are calculated as

follows:
(€] a [D] = as
{ m%"br} f L_T_|=}ba}
2nd| Il > a: 2nd| Il > a-«
! '_E_h.=>b:} | E#tu}

These pairs of operations may be performed in any order. After any of the
above operations, the original input can be replaced with the results by
pressing either [ A ] or "8 to enter the real part then [ € | [2ed) l[ll Or €|
(2nd] [l to enter the corresponding imaginary part.

The following example illustrates the arithmetic operations for the two
complex numbers: (2 + 3i) and (4 — 5i).

Enter Press Display Comments
2 [A] 2. a
3 [2nd| I 3. b
4 [B] 4. ¢
5 +/= [2nd] I —85. d
[€ 6. a
LE -2, b
2nd I -2, a:
i 8. b2
) 23. da
LE 2. o}
20 W —. 1707317073 Aa
[E 5365853659 ba
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1"5.1‘-41*!1\~Ir
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Ly

2L '. .
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'a

V|

TEERR
-[ifzzul 111111,

LA
L 3 WY

L3

LY

nge |
MA1-2 i
AREELE

TR

'USER INSTRUCTIONS
(1T PROCEDURE ENTER PRESS DISPLAY
Program (A and B)
- a [A] a
3 b [znd] | b
[l c (B8] ¢
5 d (20d] | N d
] Addition ic) d
L? To obtain b, after
any operation [E] b,
8 | Subtraction 2nd| | I a2
9 | Multiplication [D] s
10 Division 2nd -_ da4
Steps 2-5 may be
replaced by
2 a [a] a
3 b RUN b
4 c [RUN| c
5 d RUN d
* [ €| must directly follow "C"], [2nd] [lEl. (D] or [2nd] IEM to obtain the imaginary part

corresponding to that operation.
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MA1-29
PROGRAM LISTING
DISPLAY KEY DISPLAY KEY DISPLAY KEY DISPLAY KEY
000 46 °"LBL (028 05 5 056 43 RCL |084 43 RCL
001 11 A 029 56 “‘rtn 057 00 O 08500 O
002 42 STO (03046 ‘LBL |058 04 4 086 02 2
003 00 O 03133 G 059 96 = 087 95 =
004 01 1 032 43 RCL (060 15 E 088 15 E
005 56 “rtn 03300 0 061 43 RCL |089 43 RCL
006 46 “LBL 034 02 2 062 00 O 080 00 O
007 16 ‘A’ 035 85 + 063 01 1 091 01 1
008 42 STO |036 43 RCL (064 75 - 09265 X
00900 O 03700 0O 065 43 RCL |093 43 RCL
010 02 2 038 04 4 066 00 O 094 00 O
011 56 ‘rtn 039 95 = 067 03 3 095 03 3
012 46 *LBL |040 15 E 068 95 = 096 75 -
01312 B 041 43 RCL (069 56 ‘rtn 097 43 RCL
014 42 STO (04200 O 070 46 °LBL |098 00 O
01500 0O 043 01 1 071 14 D 099 02 2
016 03 3 044 85 + 072 43 RCL |10065 X
017 56 “rtn 04543 RCL (07300 O 101 43 RCL
018 46 “LBL (046 00 O 074 01 1 10200 0
019 17 B’ 047 03 3 075 65 X 10304 4
020 42 STO 048 95 = 076 43 RCL |104 95 -
02100 O 049 56 ‘rtn 077 00 O 105 56  ‘rtn
022 04 4 050 46 °LBL (078 04 4 106 46 "LBL
023 56 ‘rtn 051 18 *C 078 85 + 107 19 ‘D’
024 46 °'LBL (052 43 RCL (080 43 RCL |108 43 RCL
025 15 E 05300 0 08100 O 10900 0
026 48 °"EXC (054 02 2 082 03 3 11003 3
027 00 O 055.75. - 083 65 X 11165 X
*Denotes 2nd funclion key '
REGISTERS

00 05 Used 0 D 15

01 @ 0 Used 1" 15

w2 b o7 12 |

3C 08 13 18

e d 02 4 19

FLAGS
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43 RCL
o0 0
o 2
5
43 RCL
00 0
o1 1
66 X
43 RCL
00 0

204 4
85
55
W e
95
15 E
43 RCL
00 0
o1 1
65 X
43 RCL
00 0
03 3

» 85 ¢
43 RCL
00 O
02 2
65 X

Fnolng Snd funchion Key

|
f
|
|

140
141
142
143
144

' 145

146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167

PROGRAM LISTING

LA L AN ]

43
00
04
95
55
43
00
06
95
56
46
10
43
00
03
40
42
00
06
43
00
04
40
44
00
06
43
00

KEY

168
169
170
171
172
173
174
175
176
177
178
179
| 180
| 181
| 182
| 183
184
| 185

186
‘13?

188
B>
| 190

191
| 192
| 193
;194
1 195

123

DISFLAY

06
56
00

00
00
00
00
00
00
00
00
00

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

| xev
6

L

rtn

MA1-29

DISPLAY I

HKEY

196 00
197 00
198 00
199 00
200 00
201 00

1 202 00

203 00
204 00
205 00
206 00
207 00
208 00
209 00
210 00
211 00
212 00
213 00

' 214 00

215 00
216 00
217 00
218 00
219 00
220 00
221 00
222 00
223 00




MA1-30

COMPLEX FUNCTIONS (1)

This program computes the following for z= a + bi.

|zl = Va2 + b2 =r, # = tan"'(b/a)
Z° = r* exp (i2#)

V= Viex (i)

1/z = 1/r exp (—if)
Z" = r" exp (in#)

Z'" = " exp (l [ Tn2ﬂ"k) = r''" exp (I f_?.t?.l'_.nit)
= 12 1

# 0

# 0

# 0

= polar coordinate radius
= polar coordinate angle

exp = base of Naperian system, e
More operations on complex functions are available in MA1-31, 32.

Reference: Complex Variables and Applications, R. V. Churchill,
McGraw-Hill, 1960.

Angle = radians
Example: Evaluate |-3 + 12i|

Enter
3
12

Press Display Comments
B [(A] -3. a
(8] 12. ]
(D] 12.36931688 F4
RUN 1.81577499 i
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Exnimpla: Evaluate (4 + 2iy

Enter
I
)

Press Display
[A] 4.
18] 2.
L E 12.
(R 16.

L xample. Evaluate (4 + 5i)"?

Enter
4
]
3

Press Display

LA] 4.
(8] 5.
[€] 3.
|2nd] M 1.774720263
JRUN 5464295259
‘2na] I ~1.360581983
RUN| 1.26373807
[2nd] N ~.4141382809
RUN -1.810167596
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Comments

da

b

z* (real component)
Z* (imag. component)

Comments

a

b

n

real component, root 1
imag. component, root 1
real component, root 2
imag. component, root 2
real component, root 3
imag. component, root 3




|
|
|

MA1-30

N f % BEAN
JORR L L L LRUAS PRBTTUMENTSA | __een |
JOE-lVW (1) SNOLLONNA X31dWOD =8 [ |
| | ®Ax COMPLEX FUNCTIONS (1)  MA1-30 |
 VZab) | 1Z@b) | 20(abi) | Zin(abio | Z1/n(abi)d |
live ; ' | 1zl e Z2(abi) |
USER INSTRUCTIONS
S5TEP PROCEDURE ENTER PRESS DISPLAY
1 Enter Program (A and B)
2 | SetD/RswitchtoR
3 | Entera [a] a
4 | Enterb b
5" | Entern n (€] n
6 | Compute z/, givena,b o] H
7 RUN i
8 | Computez?, givena,b [E] 2? (real)
9 27 (imag)
10 | Compute Vz, givena.b [ 1 ] Vz (real)
1" RUN \/'z (imag)
12 | Compute 1/z. given a.b | ¥ ] 1/z (real)
13 1/z (imag)
14 | Compute Z°, given a,b,n 2nd) | IR 2" (real)
15 2" (imag)
16 Compute ', given a,b.n [ 7 ] 2V (real) k=0
17 2" (imag) k - 0|
18 Perform 18, 19 for
k=1.2,....n-1 [ ] z'"" (real) k = 0
19 z'" (imag) k IOI

“NOTE: Itis not necessary 1o enter n for Steps 6-13
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MA1-30
PROGRAM LISTING
DISPLAY KEY DISPLAY KEY DISPLAY KEY DISPLAY KEY
000 46 °*LBL | 02800 O 056 41 GTO |(084 14 D
001 11 A 029 00 0O 057 85 + 085 45
002 42 STO 03043 RCL |058 46 “LBL | 086 43 RCL
003 00 O 03100 O 059 16 “A’ 087 00 0O
004 01 1 032 02 2 060 14 D 088 03 3
00556 ‘rtn | 03322 INV |06130 *Vx |08995 =
006 46 °LBL | 034 39 *P/R |062 48 °“EXC | 090 48 ‘EXC
007 12 B 03546 *LBL |063 00 O 09100 O
008 42 STO | 036 85 + 064 00 O 092 00 O
009 00 O 037 48 °“EXC |065 55 =+ 093 65 x
010 02 2 038 00 O 066 02 2 094 43 RCL
011 56 ‘rtn 039 00 O 067 95 = 095 00 O
012 46 °LBL | 040 56 ‘rtn 068 39 °“P/R |[096 03 3
01313 C 04143 RCL |069 41 GTO |097 95 =
014 42 STO (04200 0O 070 85 + 098 39 °'P/R
01500 O 04300 O 071 46 *LBL | 099 41 GTO
016 03 3 044 56 “rtn 072 177 B’ 100 85 +
017 20 *1/x |04546 ‘LBL |073 14 D 101 46 °LBL
018 43 RCL |046 15 E 074 20 “1/x 102 19 D’
019 00 O 047 14 D 075 48 °"EXC |103 00 O
020 03 3 048 40 *x* 076 00 0O 104 42 STO
021 56 ‘rtn 049 48 °"EXC (077 00 O 10500 0
022 46 *LBL (05000 O 078 94 +/— 106 06 6
023 14 D 05100 0O 07939 *P/R |107 14 D
024 43 RCL |052 65 x 080 41 GTO | 108 35 V\y
02500 O 053 02 2 081 85 + 109 43 RCL
026 01 1 054 95 = 082 46 “LBL (11000 O
027 42 STO (05539 °*P/R |083 18 *C’ 11103 3
Denoles 2nd funclion key HEGlSTERS
00 Used 05 Used 10 - 15
01 a o6 Used " 16
2b 07 Used 17
o3 N 08 13 18
o4 Used 3 14 19
FLAGS
0 F o
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PROGRAM LISTING

112 95
113 42
114 00
115 04
116 43
117 00
118 00
119 55
120 43
121 00
122 03
123 95
124 42
125 00
126 05
127 09
128 00
129 33
130 90
131 33
132 02
133 65
134 59
135 46
136 65
137 55
138 43
139 00

DIRFLAY J KLY

DISPLAY

KEY

DISPLAY

KEY

DISPLAY

KEY

STO
0
4
RCL

o

RCL

STO

w U

cos
*‘if zro
cos

11
g Lo 1

o

RCL
0

140 03
141 95
142 42
143 00
144 07
145 46
146 32
147 43
148 00
149 04
150 42
151 00
152 00
153 43
154 00
155 06
156 65
157 43
158 00
159 07
160 85
161 43
162 00
163 05
164 95
165 39
166 41
167 85

‘Danotes 2nd lunction key

168 46
169 33
170 03
171 06
172 00
173 41
174 65
175 46
176 10
177 01
178 44
179 00
180 06
181 41
182 32
183 00
184 00
185 00
186 00
187 00
188 00
189 00
190 00
191 00
192 00
193 00
194 00
195 00

"LBL
Ccos

o

GTO

‘LBL
-E-

SUM

GTO
sin

196 00
197 00
198 00
199 00
200 00
201 00
202 00
203 00
204 00
205 00
206 00
207 00
208 00
209 00
210 00
211 00
212 00
213 00
214 00
215 00
216 00
217 00
218 00
219 00
220 00
221 00
222 00
223 00
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MA1-31

COMPLEX FUNCTIONS (2)

This program computes the following forz = a + bi.
e’ =e*(cosb + isinb)
Inz=In(z| +i0,z# 0
y'=exp(ziny),y=>0
log.z = Inz/Inc,c >0,z # 0
More operations on complex functions are available in MA1-30, 32

Reference: Complex Variables and Applications, R. V. Churchill,
McGraw-Hill, 1960.

Angle = radians

Example: Evaluate e* "

Enter Press Display Comments
4 [A] 4. a
1 [+/=] [RON] —1. b
(2nd] I 29.49950636 e (real)
~45.94275908 e® (imaginary)
Example: Evaluate In(5 + 6i)
Enter Press Display Comments
5 [A] 5i a
6 IRUN] 6. b
[2nd] IEE 2.055436932 Inz (real)
[RUN] 8760580506 Inz (imaginary)
Example: Evaluate 3% "
Enter Press Display Comments
2 [A] 2. a
1 [+/~] RUN| -1. b
3 3. y
|2nd] 4.093491805 y* (real)
RUN| ~-8.015193375 y* (imag)
Example: Evaluate log.(3 + 5i)
Enter Press Display Comments
3 [A] 3. a
5 RUN| 5. b
2 [€] 2. C
(2nd| M 2.543731421 log,.z (real)
RUN 1.486519538 log.z (imag)
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[1E-1 ,L-ur“ SN X3 dRoo wae T
TT eA=cC NCTIONS 3) WAL
r_.r*ﬁ*nﬁ?ﬂ rw 00N —

l USER INSTRUCTIONS

- -— —_—

| EKFI : :E""ﬂtf DURE ENTER PRESS } DISPLAY
1 Enter Program (A and B)
| 2 | SetD/RswichtoR
3 | Entera [A] 2
4 | Enterb b (RUN] b
! | hE_r'l'le'ry
| (orSteps 11-120nly) | y &1 y
6 | Enterc i
(for Steps 13-14 only) c c] T |
7 | Calculate e*, given a, b z0d) | | e (real)
W& Ty v | RN , e* (imag)
9 | Calculate Inz, givena.b . 20d | A Inz (real)
10 | Inz (imag)
11 | Calculatey’, givena.b.y y* (real)
12 ' RN | y* (imag) |
(13 | Calculatelog. z. givena,b.c [2nd) | | log. z (real)
74 : RN log. z (imag) |
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MA1-31
PROGRAM LISTING

DISPLAY KEY DISPLAY KEY DISPLAY KEY DISPLAY KEY
000 46 °"LBL | 028 04 4 056 01 1 084 18 *C
001 11 A 029 56 ‘rtn 057 42 STO |08543 RCL
002 42 STO | 03046 “LBL |[05800 O 086 00 O
00300 O 031 16 “A’ 059 00 O 087 01 1
004 01 1 032 43 RCL (060 43 RCL |088 65 x
005 56 “‘rtn 03300 O 06100 O 089 43 RCL
006 42 STO | 034 02 2 062 02 2 090 00 0
007 00 O 035 33 cos 063 22 INV 091 03 3
008 02 2 036 46 °"LBL (064 39 °P/R | 092 95 =
009 56 “rtn 037 65 x 065 48 *EXC | 093 22 INV
010 46 °LBL | 038 65 x 066 00 O 094 23 Inx
01112 B 03943 RCL (06700 O 095 42 STO
01242 STO (04000 O 068 90 ‘ifzro | 096 00 0O
01300 O 041 01 1 069 52 EE 097 05 5
014 03 3 042 22 INV 070 23  Inx 098 43 RCL
015 23  Inx 043 23 Inx 07142 STO (09900 O
016 48 °EXC | 044 95 = 072 00 0 100 02 2
017 00 O 045 56 “rtn 073 05 5 101 65 X
018 03 3 046 43 RCL 074 25 CLR | 102 43 RCL
019 56 “rtn 047 00 O 07543 RCL [10300 O
020 46 °LBL (04802 2 076 00 0 104 03 3
02113 C 049 32 sin 077 05 5 105 95 =
022 42 STO | 050 41 GTO |078 56 “rtn 106 33 cos
02300 O 051 65 x 079 43 RCL | 107 46 “LBL
024 04 4 052 46 °*LBL 08000 O 108 85 +
025 23 Inx 053 17 B’ 08100 O 109 65 X
026 48 ‘EXC | 054 43 RCL |082 56 ‘rtn 110 43 RCL
027 00 O 055 00 0 083 46 °*LBL (11100 O
‘Denotes 2nd function key REGISTERS

* Used " Used i :

01 a 06 1" 16

92 07 17

03 y 0& 13 18

04 c 0a 14 10

FLAGS
0 ! 2 4
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PROGRAM LISTING

113 05
114 56
116 43
116 00
117 02
118 656
119 43
120 00
121 03
122 95
123 32
124 41
125 85
126 46
127 19
128 17
129 90
130 52
131 55
132 43
133 00
134 04
135 95
136 56
137 43
138 00
139 00

"Denotos 2nd funclion key

PR AY [ KiEY

1206 5

| @ o

RDISPLAY

KEY

DISPLAY

DISPLAY

140 55
141 43
142 00
143 04

144 95
145 56
146 46
147 52
148 20
149 00

150 56
151 00
152 00
153 00
154 00
155 00
156 00

157 00
158 00
159 00

160 00
161 00
162 00
163 00
164 00
165 00
166 00
167 00

RCL

0
4

‘rtn
‘LBL
EE
*1/x
0
‘rtn

168 00
169 00
170 00
171 00
172 00
173 00
174 00
175 00
176 00
177 00
178 00
179 00
180 00
181 00
182 00
183 00
184 00
185 00
186 00
187 00
188 00
189 00
190 00
191 00
192 00
193 00
194 00
195 00

196 00
197 00
198 00
199 00
200 00
201 00
202 00
203 00
204 00
205 00
206 00
207 00
208 00
209 00
210 00
211 00
212 00
213 00
214 00
215 00
216 00
217 00
218 00
219 00
220 00
221 00
222 00
223 00

133




r——

MA1-32

COMPLEX FUNCTIONS (3)

This program computes the following when z and w have the form a + bi.

Z¥ = exp (winz)
Tiw I
o = exp (')

Inw
log:w = Inz

More operations on complex functions are available in MA1-30, 31.
NOTE: If the real part of zor w is 1, entering 0 for the imaginary part of

the same number results in a flashing 0.

Reference: Complex Variables and Applications, R. V. Churchill,

McGraw-Hill, 1960.
Angle = radians
Example: Evaluate (3 + i)' -2

| Enter Press
3 [A]
| 1 RN
1 (8]
2 RUN
| (€]
[RUN|

Example: Evaluate (2 - i}{‘ )

Enter Press
2 (A]

1 [+/=] [RUN]
1 (&)
1 RUN
0]
Example: Evaluate log, ;, (1 + 2i)

Enter Press

2 [a]
1 [#/=] [RUN]

1
2 RUN]
LE]
RUN|

Display

w

PO o

—1.444242665
8216662074

Display

it

1.

1.
.9553409139

-.7026929073

Display

- 1.

1.

s

.1556397 124
1.465493871

134

Comments
d

b

C

d

Z" (real)

z" (imag)

Comments
a

b

c

d

z'"™ (real)
z''™ (imag)

Comments
a

b

C

d

log.w (real)
log,w (imag)



USER INSTRUCTIONS

KTEr PFROCEDURE ENTER PRESS DISPLAY
1 | Enter Program (A and B)
2 | SetD/RswitchtoR
3 | Entera a [A] a
4 | Enterb b b
5 | Enterc c G
6 | Enterd d d
7 | Calculate z*, givena,b.c.d €] z*. (real)
8 z*, (imag)
9 | Calculate 2''*, givena,b,c.d (0] z2'"™ (real)
10 i 2" (imag)
11 Calculate log,w. given
ab.cd [E] log,w (real)
12 log.w (imag)

e
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MA1-32
PROGRAM LISTING
DISPLAY KEY DISPLAY KEY DISPLAY KEY DISPLAY KEY
000 46 °LBL [028 46 °‘LBL |056 16 ‘A’ 084 00 O
001 11 A 029 16 "A’ 057 42 STO (08505 5
002 42 STO (030 22 INV 058 00 0O 086 85 +
003 00 O 03139 °*P/R (059 06 6 087 43 RCL
004 00 O 032 48 °"EXC 060 43 RCL (08800 O
005 56 ‘rtn 03300 O 06100 0O 089 03 3
006 42 STO (03400 O 062 00 0O 080 95 =
007 00 O 035 56 “rtn 063 42 STO |091 46 “‘LBL
008 08 8 036 46 °LBL (064 00 O 092 91 RUN
009 16 “A’ 037 12 B 065 07 7 093 38 ‘P/R
010 23  Inx 038 42 STO |066 43 RCL |094 42 STO
01148 °"EXC (039 00 O 067 00 0O 09500 O
01200 0O 040 00 0O 068 08 8 096 01 1
01300 O 041 56 “rtn 069 56 “rtn 097 33 cos
014 16 “A’ 042 42 STO (070 46 *LBL |098 46 ‘LBL
01542 STO (04300 O 071 13 € 099 65 x
016 00 0 044 08 8 072 43 RCL [100 65 x
017 02 2 045 16 “A’ 07300 0 101 43 RCL
018 43 RCL |046 42 STO (07404 4 10200 O
01900 O 047 00 O 075 65 X 10300 O
020 00 0O 048 04 4 076 43 RCL (104 22 INV
021 42 STO (049 23 Inx 077 00 0 105 23  Inx
022 00 0O 050 48 °EXC 078 02 2 106 95 =
023 03 3 05100 O 078 95 = 107 56  ‘“rtn
024 43 RCL 05200 O 080 42 STO |108 43 RCL
025 00 O 05342 STO (08100 O 10900 0
026 08 8 054 00 O 08200 0O 110 01 1
027 56 ‘rtn 055 05 5 083 43 RCL [111 32 sin
‘Denotes 2nd funchon key
REGISTERS

oo Used 058, 10 5

01 Used 060 1" 16

w2l 07w 12 i7

03, os Used 13 8

04 Iy 09 4 15

FLAGS
o 2 4
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PROGRAM LISTING

iRy, AY KEY DISPLAY KEY DISPLAY KEY DISPLAY KEY
11241 GTO | 14000 O 168 00 196 00
113 66 x 14106 6 169 00 197 00
114 46 °LBL | 142 55 -~ 170 00 198 00
116 14 D 143 43 RCL | 171 00 199 00
116 43 RCL | 14400 O 172 00 200 00
11700 0 | 14502 2 173 00 201 00
11802 2 146 95 = 174 00 202 00
19 866 <+ 147 42 STO | 175 00 203 00
12043 RCL | 14800 O 176 00 204 00
12100 O 14900 O 177 00 205 00
122 04 4 150 43 RCL | 178 00 206 00
123 95 = 15100 O 179 00 207 00
124 42 STO | 152 07 7 180 00 208 00
12600 0O 153 75 — 181 00 209 00
126 00 0O 154 43 RCL | 182 00 210 00
127 43 RCL (15500 O 183 00 211 00
126 00 0 156 03 3 184 00 212 00
12903 3 157 95 = 185 00 213 00
130 75 158 39 °‘P/R | 186 00 214 00
131 43 RCL | 159 48 EXC | 187 00 215 00
13200 O 160 00 O 188 00 216 00
13308 § 16100 O 189 00 217 00
134 95 = 162 56 ‘rtn 190 00 218 00
135 41 GTO | 163 48 "EXC | 191 00 219 00
136 91 RUN | 164 00 O 192 00 220 00
137 46 'LBL | 16500 O 193 00 221 00
138 15 E 166 56 ‘rtn 194 00 222 00
139 43 RCL |16700 O 195 00 223 00

Tﬁl_l'ﬁﬁiﬂ;-:]‘hd Tuncticon 1:1!1
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MA1-33

CONVERSIONS (1)

This program provides length conversions by pressing the user defined
keys as follows:

LA ] inches to centimeters (2.54)

| 8] feet to meters (.3048)

[ € | yards to meters (.9144)

[ 0] miles to kilometers (1.609344)

LE | miles to nautical miles (.86897624)
Inverses of these conversions are obtained with the second function of

the above user defined keys. Area and volume conversions may be
obtained by pressing the conversion key twice or three times, respectively.

NOTE: These conversions can be accomplished without affecting a
mathematical calculation that is in progress: however, memory register 00
(Roo) must be reserved for conversions.

Example: Convert 3.5 inches to the equivalent number of centimeters.
Enter Press Display
3.5 [A] 8.89

Find the volume in cubic centimeters of a rectangular tank 14 inches by
12.6 inches by 4.2 inches.

Enter Press Display Comments
14 [X] 14.
12.6 [X] 176.4
4.2 L= 740.88 Volume in cubic inches
[(A][a][a] 12140.84798 Volume in cubic centimeters
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::IEH :E.A.._L;.

USER INSTRUCTIONS
aviPe PROCEDURE ENTER PRESS DISPLAY
1 | Enter Program (A only)
2 | Toconvert:
inches to cenlimeters inches [A] centimeters
¥ feet 10 meters feet (8] meters
[ _ﬁrds to meters i yards €l meters
miles to kilometers miles ‘D | kilometers
‘miles to nautical miles miles (€] n. miles
|-
3 | Toconvert:
& centimeters to inches centimeters znd] | inches
meters to feet meters znd | feet
| meters toyards meters [z0d) | G yards
r kilometers to miles kilometers [znd] | TEE miles
l_f‘lﬂl_.lhEl miles to miles n. miles [2nd] | I miles
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MA1-33
PROGRAM LISTING
DISPLAY KEY DiSPLAY KEY DISPLAY KEY DISPLAY KEY
000 46 "LBL | 028 93 =« 056 08 8 084 56 ‘rtn
001 11 A 02909 9 057 06 6 085 46 ‘LBL
002 42 STO [030 01 1 058 08 8 086 18 ‘C’
003 00 O 03104 4 05909 9 087 20 *1/x
004 00 0O 032 04 4 060 07 7 088 13 C
005 02 2 03341 GTO (06106 6 089 20 *1/x
006 93 » 034 87 1 062 02 2 090 56 ‘rtn
007 05 5 03546 °“LBL (063 04 4 091 46 “LBL
008 04 4 036 4 D 064 46 °LBL (092 19 ‘D’
009 41 GTO (037 42 STO |065 87 ! 3 093 20 “1/x
010 87 -1’ 038 00 0O 066 49 °"PROD|094 14 D
011 46 °“LBL |039 00 0O 067 00 O 095 20 “1/x
01212 B 040 01 1 068 00 0 096 56 “rtn
013 42 STO |04193 069 43 RCL |097 46 ‘LB
01400 0 042 06 6 07000 0 098 10 °F
01500 0O 04300 O 07100 o0 099 20 “*1/x
016 93 » 044 09 9 072 56 ‘rtn 100 15 E
01703 3 04503 3 073 46 °LBL [101 20 “*1/x
01800 0 046 04 4 074 16 “A’ 102 56 “rtn
01904 4 047 04 4 075 20 *1/x 103 00
020 08 8 048 41 GTO |076 11 A 104 00
021 41 GTO |049 87 ‘71 077 20 *1/x 105 00
022 87 "1 050 46 °LBL |078 56 ‘rtn 106 00
023 46 °LBL |051 15 E 079 46 “LBL |107 00
024 13 C 052 42 STO |080 17 ‘B’ 108 00
025 42 STO (05300 O 081 20 “~1/x 109 00
026 00 0 054 00 0 082 12 B 110 00
027 00 0 055 93 - 083 20 “1/x 111 00
‘Denotes 2nd lunction key REGISTERS
00 Used 05 10 15
01 0E 1" 16
g2 o7 12 17
03 08 13 8
04 09 14 19
FLAGS
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MA1-34

CONVERSIONS (2)

This program provides volume, weight, and temperature conversions by
pressing the user defined keys as follows:

L4] °F to°C (Fahrenheit to Celsius) C= 3(F - 32)

8] fluid ounces to liters (.0295735296)

€] gallons to liters (3. 785411784)

' 0 | ounces tograms (28.34952313)

[ E | poundsto kilograms (.45359237)

Inverses of these conversions are obtained with the second function of
the above user defined keys.

NOTE: These conversions can be accomplished without affecting a
mathematical calculation that is in progress; however.memory register 00
(Roo) must be reserved for conversions.

Example: Convert 410°F to °C.

Enter Press Display Comments
410 A 210. 5(F — 32)
Convert 25 gallons to liters.
Enter Press Display
25 [€] 94.6352946
Convert 125 pounds to kilograms.
Enter Press Display
125 [E] 56.69904625
Convert 6.2 pounds per gallon to kilograms per liter.
Enter Press Display Comments
6.2 LE] 2.812272694  kilograms per gallon
[2na] I 7429238494  kilograms per liter
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A\ 1 mh!iﬂﬂxl
A= CONVERSIONS 1IN :
| Ef?i‘lm |
l ' .
!
I USER INSTRUCTIONS
r.ll-F F“LILF“L"; ENTER PRESS DISPLAY
' - Enter Frf:-urarﬁ (A a—nﬂ_ﬁ]
2 | Toconven: Y

[ B ETE] F (A] C

fluid oz 10 liters fi.oz. 8 liters
l gallons to liters | gallons [€] liters
! ounces 1o grams ounces (0] grams

pounds to kilograms pounds [E] kilograms
I 3 | Toconven
[ [ ot | ‘c 20d] | W F

liters 1o fluid oz liters (2nd] | fl. oz.
N Iiters to gallons | liters 20d | G galions

gramsloounces | grams 20d | I ounces
I Klogramstopounds | kilograms | [zea] | M | | pounds ]
|
|
|
!
!
|
)
!
L 143
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PROGRAM LISTING

DISPLAY KEY DISPLAY KEY DISPLAY KEY DISPLAY KEY
000 46 -“LBL | 028 42 STO (056 05 5 084 00 0
001 11 A 029 00 0 057 02 2 085 02 2
002 42 STO | 03000 O 058 09 9 086 08 8
003 00 O 03101 1 059 06 6 087 93 -
004 00 O 032 93 » 060 41 GTO | 08803 3
005 03 3 033 08 8 061 87 *1 089 04 4
006 02 2 034 49 °PR 062 46 °LBL | 090 09 9
007 94 +/- 03500 0 063 13 C 09105 5
008 44 SUM | 036 00 0 064 42 STO (09202 2
009 00 O 037 03 3 065 00 O 093 03 3
01000 O 038 02 2 066 00 0 094 01 1
011 01 1 039 44 SUM | 067 03 3 095 03 3
012 93 040 00 0 068 93 » 096 41 GTO
01308 8 04100 o0 068 07 7 087.87 1
014 20 "1/x | 04241 GTO (07008 8 098 46 “LBL
015 46 °‘LBL | 043 88 ‘2° 07105 5 099 15 E
U16:87 1 044 46 °LBL |072 04 4 100 42 STO
017 49 °"PROD| 045 12 B 073 01 1 10100 O
01800 O 046 42 STO |074 01 1 10200 0
01900 0O 047 00 O 075 07 7 103 93
020 46 °LBL |048 00 O 076 08 8 104 04 4
021 88 -2 049 93 077 04 4 10505 5
022 43 RCL |05000 O 078 41 GTO | 106 03 3
023 00 O 05102 2 079 87 1 10705 5
024 00 0O 052 09 9 080 46 °LBL | 108 09 9
025 56  ‘rtn 053 05 5 081 14 D 109 02 2
026 46 °"LBL | 054 07 7 082 42 STO | 11003 3
027 16 A’ 05503 3 083 00 0O 11107 7
‘Denotes 2nd funclion key REGISTERS
00 Used 05 10 15
01 06 11 &
Jz2 07 12 i
a3 08 13 18
04 08 14 19
FLAGS
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‘Denoles 2nd lunclion Ky

MA1-34
PROGRAM LISTING
.L'Ii'l.i'l’ l ERY DISPLAY HEY DISPLAY EEY DISPLAY KEY
112 41 GTO | 140 00 168 00 196 00
113 87 v 141 00 169 00 197 00
114 46 ‘LB 142 00 170 00 198 00
118 17 ‘& 143 00 171 00 199 00
116 20 “1/x | 144 00 172 00 200 00
¥ir R 8 . 145 00 173 00 201 00
118 20 *1/x | 146 00 174 00 202 00
119 56 ‘rin 147 00 175 00 203 00
120 46 *LBL | 148 00 176 00 204 00
121 18 °C’ 149 00 177 00 205 00
122 20 ‘*1/x 150 00 178 00 206 00
12313 C 151 00 179 00 207 00
124 20 *1/x | 152 00 180 00 208 00
126 56 ‘rtn 153 00 181 00 209 00
126 46 *LBL | 154 00 182 00 210 00
127 19 D’ 155 00 183 00 211 00
128 20 *1/x | 156 00 184 00 212 00
120 14 D 157 00 185 00 213 00
130 20 *1/x | 158 00 186 00 214 00
131 56  ‘rtn 159 00 187 00 215 00
132 46 °LBL | 160 00 188 00 216 00
133 10 °E’ 161 00 189 00 217 00
134 20 *1/x | 162 00 190 00 218 00
136 16 E 163 00 191 00 219 00
136 20 *1/x | 164 00 192 00 220 00
137 56  ‘rtn 165 00 193 00 221 00
138 00 166 00 194 00 222 00
139 00 | 167 00 195 00 223 00
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