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Introduction 3 

INTRODUCTION 

Programs for your HP-65 Math Pac I have been selected from the 
areas of algebra, trigonometry, geometry and numerical analysis. 

Each program includes a general description, formulas used in 
the program solution, numerical examples, and user instructions. 
Program listings and register allocations are given in the back of the 
Pac_ 

Some related individual programs were combined on one card 
when it seemed they might be useful together. In this way more 
programs could be included in the Pac_ 

We hope you find the HP-65 Math Pac I a useful tool for your 
computational work, and welcome your comments, requests and 
suggestions-these are our most important source of future user· 
oriented programs. 



4 Format of User Instructions 

FORMAT OF USER INSTRUCTIONS 

The following is an example of a set of User Instructions. 

LINE INSTRUCTIONS 

1 Enter program 

2 Clear registers 

3 Perform 3- 4 for j : 1. "', n 

4 

DATA 

a· , 

KEYS 

A 

t 

b; l s li I 

4. 

DISPLAY 

5 ~=~~=:::i+- Answer 

(Torunanew~,=a,=e=,g:o=t=o=2=1 __ ~ ______ ~I=====I~I====~I ______ ___ 

To follow the inst ructions, start with line I and read from left to 
right , perCorming indica ted ope rations as you proceed. Lines having 
no numbers contain special notes to the user and are inside 
parentheses in the INSTRUCTIONS column . The message "To run a 
new case, go to 2" following line 5 in the above example is a special 
note. 

Lines are read in sequential order except where the INSTRUC· 
TIONS column directs otherwise. For example , "go to 2" means to 
jump to line 2. Repeated processes- used in most cases for a long 
st ring of input /output data- are outlined with a bold border together 
with a "Perform" instruction. In the above example. "Perform 3- 4 
for i = I , ...• n" means to exeeule Ihe loop (line 3 and line 4) n 
times. The first time, the dummy variable i takes the value I ; the 
second time i takes the value 2;etc. 

Normally , as in the above example , the first instruction is "Enter 
program" which means load the preprogrammed magnetic card (Cor 
instructions of loading a card, see "Entering A Program" on P. 7 ), 
Some instructions are self-contained and can be carried out by just 
reading the INSTRUCTIONS column alone , e.g., "Ente r program", 
But some instructions depend on the information supplied by the 
DATA and/or KEYS columns. In line 2 of the example above , 
"Clear registers" appears in the INSTRUCTIONS column and 
EI appears in the KEYS column, which means you have to clear 

the working registers by pressing the key. 
The DATA column specifies the input data to be supplied. 

Invalid argument s which result in division by zero, finding square 
root of a negative number, etc. will result in flashing zeros. 
Arguments out of the designated program range will result in 
incorrect answers or flashing zeros. When a computed value exceeds 
the calculator range , an overflow or underflow occurs and halts the 
program. 

, • 
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The KEYS column specifies the keys to be pressed. III is the 
symbol used to denote the !ENTERt l key. All other key designations 
are identical to those appearing on the Hp·65. Ignore any blank 
positions in the KEYS column. 

The DISPLAY column may show counters, intermediate or final 
results. In line 5 of the example. the answer wiU be displayed after 
pressing the key. 
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ENTERING A PROGRAM 

From the card case supplied with this application pac, select a 

program card. 
Set W/PRGM.RUN switc h to RUN. 
Turn the calculator ON. You should see 0.00 
Gently insert the card (printed side up) in the right, lower slot as 

shown. When the card is part way in, the motor engages it and passes 
it out the left side of the calculator. Sometimes the motor engages 
but does not pull the card in. If this happens, push the card a little 
farther into the machine. Do not impede or force the card ; let it 
move freely. (The display will flash if the card reads improperly . In 
this case, press Icucl.and reinsert the card.) 

When the motor stops, remove the card from the left side of the 
calculator and insert it in the upper "window slot" on the right side 
of the calculator. . 

The program is now stored in the calculator. It remains stored 
until another program is entered or the calculator is turned off. 
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FACTORS OF AN INIEGER 

FACTORS OF AN INTEGER MATlll-OtA 

This program finds all prime factors~pl. P2. P3 •... - of a positive 
integer n « 2 x I 09

) and hence, determines if n is a prime number. 

Note: Flashing zeros indicate that either 

(1) n is not an integer 

or (2) n is not positive 

or (3) n > 2 x 10' 

Examples: 

I. 124 = 2 x 2 x 3 1 

2. 523 is a prime. 

3. 4807 = I I x 19 x 23 

LINE INSTRUCTIONS DATA 

1 Enter program 

2 n 

3 Perform 3 until Pi ::: a 

(Pi::: a is an indication that all 

factors have been found.) 

KEYS DISPLAY 

p, 

p; 

I 

10:: 

~ 

~ 

~ 

,. R, J 
CLEAR FLAG 1 

~o 
OANOTAN 

NTEGER 

0 

~>2Kl0' 

~R~,2-+Rl 

r 

L 

r'/'l AN 
INTEGER 

" < 6 

FLAG I NOT SET 

LBL3 ~ 
.,+2 .... R, ] 

t 
SET ~LAG ,1 

YES 

YES 

Y'S 

YES 

Math 1-01A 

LBL5 

DISPLAY FLASHING 
ZEROS 

LBL 4 

DISPLAY 'I THEN 
DISP LAY ZERO TO 

INOlCATE THE END 

I 

LBL 2 

DISPLAY., WH~ 
IS A FACTOR i­

t,/. J ..... R,_-" 

SET FLAG 1 l 

NO 

9 



10 Math 1-02A 

GREATEST COMMON DIVISOR 
I EAST COMMON MUL TlPLE 

MAlli 1-02A 
GeD LCM ~ 

This program computes the greatest common divisor CGCD) and the 
least common multiple (LCM) for integers a, b. The program also 
finds inlegral coefficients s and I such that 

GCD Ca, b) = sa + Ib 

Note : ab 
LCM Ca, b) = GCD (a, b) 

The program does not use th.is relati onship so that the two 
subprograms for finding GCD and LCM can be used inde· 
pendently in other main programs. Subroutine E is used for 
both su bprograms. 

Examples : 

1. a = 240, b = 1144 
GCD (a, b) = 8.00 
s = 62.00 
1=-13.00 

2. a = 240, b = 1144 
LCM Ca, b) = 34320.00 

LINE I INSTRUCTIONS 

1 Enter program 

c' 
2 Obtain GCD (a, bl 

3 
-

4 

5 

6 Obtain LCM (a. b) 

7 

DATA 

a 

b 

I 
a 

. 

b 

Math 1-02A 11 

KEYS DISPLAY 

I II ]I 
- -- . 

I t II I 
I A II I GCD 

ti ----- --" 

RIS II I 5 
. 

tl RIS II I t 

II 
t I t 

g II I LCM 
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ARmtMETIC AND HARMONIC PROGRESSIONS 

MATll1-03A 
'; '. 

This program can be used for the following: 

I. To display an arithmetic progression ai (i = 1, 2, 3 , ... ) 

ai = a, + (i - I) d 

2. To find the n'h te rm an of the progression 

an=a,+(n-I)d 

3. To find the sum Sn(d) of the fi rs t n terms of an arithmetic 
progression if the first term 31 and the difference d are known 

I 
Sn(d)=na, + 2 n(n-I)d 

4. To find the sum Sn(an) if the first and the n'h terms are kn own 

5. To display the terms hi (i = 1,2,3, ... ) of a harmonic progression 

a 
hi = "Cb-:+-;('::-i _-:;:1 )-c 

where b + (i - I ) c "" 0 fo r i = I , 2, 3, .. . 

Ii .... " 
~ , 

~ .. 
r.. " 

E , 

Math 1-Q3A 13 

Examples: 

I. a , = 0, d = 17, the arithme tic progressIOn will be displayed as 
0.00, 17.00, 34.00, 51.00, .. . 

2. The 25th term of the arithmetic progression with a, = 2, d = 3.1 4 
is 77.36. (S2S = 992.(0) 

3. Ifa, = 3.5, d = 2.15 and n = II , then S" = 156 .75 

4 . Ifa, =3 .5,a" =25 , n= I I,thenS" = 156.75. 

5. The harmonic progression with a = I , b = 2, c = 3 is 
0.50, 0 .20, 0.13,0.09, .. . 

LINE INSTRUCTIONS DATA KEYS 

1 Enter program 

2 Display 3j " 
3 d 

4 Perform 4 for i ,. 2, 3, ... 

5 Calculate an (and Sn) " 
6 d 

7 n 

8 

9 Calculate sum (given 31. d , nJ " 
10 d 

11 n 

12 Calculate sum (given aL. an . nJ " 
13 '. 
14 n 

15 Display hi • 
16 b 

17 c -
18 Perform 18fori - 2. 3 .... 

DISPLAY 

" 
" 
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GEOMETRIC PROGRESSION 

GEOMETRIC PROGRESSION MATH1-04A .j s ~ 

This program can be used for the following: 

I. To display a geometric progre ssion g; (i = 1,2, 3, ... ) 

(a = g, is the first term) 

2. To find the n'h term gn of the progression 

3. To find the sum Sn of the first n terms of the progression 

S = a (I - rn) 
n I-r 

4. To find the infinite sum S if the ratio r of two successive terms 
has absolute value less than I. 

S= 
a 

if -I < r < 1 
I - r 

Note: If Irl ;;. I, use of the ~ key will cause flashing zeros in the 
display. 

I~ 

1;:-

Math 1-04A 15 

Examples: 

I . Powers of 8 are 8.00, 64.00, 512.00,4096.00, ... 

2. The 14 th term of the geometric progression with a = 2, r = -3 .14 

is -5769197.69. 

3. Ifa= l , r=-2. I,n=6, thenS.=-27.34. 

4. If a = 2, r = 0.5, then S = 4.00. 

LINE INSTRUCTIONS DATA KEYS ' DISPLAY 

1 Enter program 

- 2 I Display the progression , T 
- , 

3 r 9, 
, 

4 Perform 4 for i = 2, 3 •... I 
9j 

5 Obtain the term • T I 
~ 

I I 6 r 

7 1 n 90 

8 Obtain the sum Sn , 
-

9 r 1 

-
C I I So 10 n 

. , j 
I T 11 Obtain the infinite sum , 

--' 1[=5= .. 
12 r ~ S 

, 
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FUNCTIONS OF X AND Y 

FUNCTIONS OF X AND Y MATH 1-0SA 

yx iogxY Y(mod x) y Px y Cx ~ 

The program can be used to find: 

I . y' for any real y and x . If y is negative then x m ust be an in teger. 

2. Logarithm ofy (base x) 

Iny 
log, Y = -;-­

In x 

3. Y (mod x) = y - x integer part of ~) 

4. Permutation yP x 

y! 
y P x = 7""'~") (y - x ! 

where x, yare positive integers and x ~ y. 

Program requires y.:s;;;; 69. 

5. Combination yC x (binomial coefficient) 

y! 
y C x = --;-;--...,,-;­

x!(y - x)! 

where x, yare positive integers and x ~ y. 

Program requires y ..;; 69. 

Math 1-QSA 17 

Examples: 

I. (-32.24)3 = - 335 10.82 

2. log, 5 = 0.83 

3. 52 (mod 12) = 4.00 

4. , P , = 2520.00 
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QUADRATIC EQUATION 

QUAORATlC EQUATION 

a,b,c 

The roots x I, X2 of 

are given by 

O;J!:O 0 <0 

ax 2 + bx + c = 0 

-b ± v'b' -4ac 

2a 

MATH 1-06B 

~ 

However, better significance can be obtained in some cases by first 
computing the root with the largest absolute value using the 
following formula 

-ab 
I ab I 

b 
2a 

+ 
b' - 4ac 

4a' 

then the smaller root by 
c 

X I a 

I f D = (b' - 4ac)/4a' 

is positive or zero, the roots are real. Otherwise, they are complex, 
being 

- b v'4ac - b' . 
u + iv = --:'-- + --,-=---'-- I 

2a 2a . 

Note: Subroutines D and E which are not used in (his program will 
be used in conjunction with Math i - ~SA, Fourth Degree 
PolYllomial Equation. 

• 

Examples: 

1.2x'+5x+3=0 

(D = 0.06 > 0) 
XI = -1.50 
X, = -1.00 

2. 2x' +3x+4=0 
(D = -1.44 < 0) 
X I =-0.75 + 1.2Oi 
X, = - 0.75 - 1.2Oi 

LINE INSTRUCTIONS 

1 Enter program 

2 

3 

4 

5 If 0 2:: 0, roots are real 

6 

7 If 0 < 0, roots are complex 

B 

Math I--{lSB 19 

DATA KEYS DISPLAY 

C:JI 
a t II 
b [ t [[ I 

c [ A II 0 

B IL _1 root 1 

-
A/S root 2 

La u -
I • A/S y 

-
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CUBIC EQUATION 

CUBK: EOUAnoN MATH 1-07A 

This program finds a real root of the cubic equation 

f(x) = x' + ax' + bx + C = 0 

where a, h, c are real. 

~ 

Then by synthetic division, the problem is reduced to solving a 
quadratic equation. 

LBL 1 

LB!.. 2 

LBL 3 

yes 

I 
~ 

LBL 4 

DISPLAY ROOT., • y,s -
t 

PERFORM SYNTHETI C 
DIVISION AND REDUCE 
PROBLEM TO SO LVING 
OUADRATIC EQUATION 

STORE I, b, C 

EXPONENT OF ] 
!a! + !c! ... R, 

•• + ••• ,-R, J 

l 
" . '. '> 

t OO 
COMPUTE f (. ,) 

t 
If(., II <10'" 

T NO 

' J - R. 

t 
'11(·, )< 0 

l NO 

Y'S 

I 

Math 1-07A 21 

Note: Program requires c '* O. 

For if c = 0, zero is a real roo t and by fac toring ou t x , we can 
use the quadratic formula to find the other two roots. 

Examples : 

I. x' -6x' + IIx-6=0 
x I = 3.00, x, = 2.00, x, = 1.00 

2. x' -4x' +8x-8=0 
X, = 2.00, x, = 1.00 + 1.73i, x, = 1.00 - 1.73i 

3. x' - lOx' - 2.25x + 22.5 = 0 
x I = -1.50, x, = 10.00, x, = 1.50 

LINE 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

INSTRUCTIONS DATA 

Enter program Math I - OlA 

, a 

b 

c 

Enter program Math 1-068 

If D < 0, go to 11 

0 > 0, roots are real 

0 < 0, roots u + iv are complex 

, I , 
I 
I 
I 

, I 
I I 
I 
I 
, I 
I 

KEYS 

II 
STO II 
STO \I 
STO II 

A \I 
RiS \I 
A \I 

II 
B \I 

RIS II 
C \I 

RIS II 

(0 = 0.25) 

(0 = -3.00) 

(0 = 18.06) 

DISPLAY 

1 I 
. 

1\ 
2 

3 I 
I root 1 

I 
I D 

I' 
root 2 

I root 3 

I u 

v 
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FOURTH DEGREE POLYNOMIAL EQUATION 

FOURTH DeGREE 
POlYNOMiAL EOUATION MATH 1-08A 

~ 

This program can be used in conjunction with Math 1- 07A, Cubic 
EquatlOl/, and Mach 1- 068, Quadracic Equatioll, to find the roots 
(real and/or imaginary) of a fourth degree polynomial equation of 
the form: 

where a; (i = 0, I, 2,3) are real. 

Brown's Melhod is used. First, solve the cubic equation: 

fey) = y' + b,y' + b, y + bo = 0 

where b2 = -32 

bl =aJ31 - 4ao 
bo = ao(4a, - a,') - a,' 

Suppose fey) has roots y" y" y, and let Yo be the largest real root 
off(y). 

Then the fourth degree equation is reduced to two quadratic 
equalions: • 

where 
a, 

- -

x' + (A + C)x + (B + D) = 0 

x' + (A - C)x + (B - D) = 0 

A-
2 ' 

B = Yo 
2 

D=v'B'-ao 

C= 

a, 
AB - -'-

2 
D 

if D = 0 

Roots can be found by solving the quadratic equa tions. 

I~ 

1 ~ 

I~ 

1~ 

I~ 

1iR-

I~ 

I~ 

I ~ 

I~ 

I~ 
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Note: In order to get more accurate answers, intermediate results 
(e.g., Yo. 33 . 32 . 31.30) should be recorded and entered to as 
many decimal places as possible. 

Reference: Numerical methods in Engineering. Salvadori and Baron, 
Prentice-Hall, 1961 
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Examples: 

I. x' - 2x3 + 3x' - 2x + 2 = 0 
bo = 12.00 y, = -2.00 
0, = 0.25 y, = 3.00 
Y3 = 2.00 (hence Yo = y, = 3) 
0 3 = -1.00 

(a) Root I = i 
(b) Root 2 =-i 

0.=-1.00 
(c) Root 3 = 1.00 + 1.00i 
(d) Root 4 = 1.00 - 1.0Oi 

2. 4x' - 8x 3 
- 13x' - lOx + 22= 0 

Rewrite equation as: x' _2x 3 _I} x' -2.5x+ ~2=0 

(a) 
(b) 

(c) 
(d) 

, 

bo = -99.75 
y, = 4.75 
0, = -5 .00 (hence Yo = y, = 4.75) 
0 3 = -1 .00 
Root I = -1.00 + 1.0Oi 
Root 2 = -1.00 - 1.0Oi 
O. = 1.25 
Root 3= 3.12 
Root 4 = 0.88 

LINE INSTRUCTIONS DATA KEYS DISPLAY 

1 Enter program Math I - DBA I =1;;=1 ='1 ---I 
2 

3 

4 

5 

6 If bo * 0, go to 17 

7 bo :;: 0 hence Y I :.: 0 

8 Enter program Math 1-068 

9 

10 If 0\ <O,Vo :0,9010 13 

11 0 1 > 0, v~. YJ are real 

12 RecordY2,Y) 

'3 Yo:;: Max, of real roots 

14 Enter proaram Math I-DBA 

a, I AIS II I 
a, I A/S II~ ==~II 
a, 

ao 

I AIS ] ~I ===:' 
I AIS II I 
, 
[ 

"]~I ===:1 
::oJ I I 

r I 

D II A : 

8 I ~ 
I AIS JI 

VO STO ] 4 

D, 

I 

I 
LINE INSTRUCTIONS 

15 Compute A -+ C, B ± 0 

16 Goto32 

17 Enter program Math 1- 07A 

I 18 

19 RecordYI 

20 Enter program Math 1- 068 

21 

22IfD2 <O.Yo""YI,goto25 

23 O2 , D. Yl. Yl are real 

24 AecordVl,Y3 

25 Yo = Max, of real roots 

26 Enter program Math 1- DBA 

27 

28 

29 

30 

31 Compute A -+ C. B ± 0 

32 Enter program Math 1-068 

33 

34 If D) <O, golo38 

35 0 3 ;.. D. roots are real 

36 

37 Go to 40 

38 OJ < D. roots are u ± iv 

39 

40 Solve the 2nd quadratic 

41 If 0 4 < D. go t044 

42 D" ~ 0, roots are real 

43 

(All roots are found) 

44 D" < 0, roots are s ± it 

I 45 

DATA 

Vo 

t- a, 

a, 

a, 

Math 1-0BA 25 

KEYS DISPLAY 

I 8 II I 

I A II I 
I AIS II I 
I II I 
'I A II 

I II I 
I 8 II I 
I A/S II 
'I STO II 4 I 
I II I 

II A/S II I 
I AIS II I 
I AIS II I 
II~A=/s~1 :=1 =:::;1' 
• LI =8 ::;1 :=1 =:::;1 
'1- II I 
I A II I 
I II I 
I 8 II I 
I AIS II I 
I II I 
I c II I 
I AIS II I 

V, 

D, 

D, 

root 

root 

u 

, 
I E II A I D. 

I II I 
i 8 II I root 

I A/S II I root 

II I 
c II I , 

, AIS JI -] t 
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FIF I H DEGREE POLYNOMIAL EQUATION 

MATH 1-09A 

~ 

This program finds one real root of 

r(x):;; X
S + Q4X4 + G:Jx3 + Q1X2 + nlx + 0:0:;; 0 

where "i(i = 0, 1, 2,3 , 4) are real. 

The real root is found by an iterative process, then the fifth degree 
equation is reduced to a fourth degree equation 

by synthetic division . 

Math I - 08A, Fourth Degree Polynomial Equation then can be used 
to find the other four roots (real and/or imaginary) of f(x). 

Note: Program requires 0:0 ::/:. O. For if 0:0:;; 0 , zero is a root , problem 
is reduced to solving fourth degree polynomial equation. 

l~ ! 
I 

I~ 
~! 
l~ ! 

I 
l 

l , 

I 
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K-lao l' oo- R1 

LBL9 l!.X • eXPONENT OF laol ... Io~ 1- A. 

L6L 1 

LBl 2 

VES 

VES 

Lel3 

OISf'lAY ROOT ., 

PERFORM SYNTHETIC 
DIVISION AND REDUCE 
PROBLEM TO SOLV ING 
4th DEGREE EOUATION 

., ........ R. 

flr,) - O 

VES 

NO 
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Examples : 

I. x' -x' -101x3 + 10lx' i-100x- 100 =0 

2. 

(0) Root I = 10.00 

03 = 9.00, 0, = - 11.00, 0, = -9.00, '0 = 10.00 

bo = -1331.00, Y, = 11.00, 0, = 0.00, y, = -11.00, 
Y3 = -I 1.00 (hence Yo = Y, = II) 

0 3 = 0.00 

(b) Root 2 = 1.00 

(c) Root 3 = 1.00 

O. = 20.25 

(d) Root4= -1 0.00 

(e) Root 5 = -1.00 

x' - 23x' + 12x' + 13x + 69 = 0 (Note: "'3 = 0) 

(0) Root I = - 1.31474954 (Press 8 ~ ) 
OJ = -24.3 1474954 

0, = 31.96780575 

" = - 30.02965787 

00 = 52.48 147884 

bo = -2.521832950 04 

y, = 36.58750070 

0, < 0 (hence Yo = y, = 36.5875007) 

OJ <0 

(b) Root 2 = -O.094266~6 + 1.21928470i 

(c) Root 3 = - 0.09426686 - 1.2192847Oi 

O. > 0 

(d) Root 4 = 22.97594875 

(e) Root 5 = 1.52733450 

[ 

, 
~ , 

~ , 

~ , 

~. ! 
~ ! 
[~ , 

I , 
I 
1 

, 
I 
t 

LINE 

1 

2 

3 

4 

5 

6 
7 

B 

9 

10 

11 

12 

13 

14 

15 

INSTRUCTIONS 

' Enter program Math 1- 09A 

Clear registers 

Store coefficients 

-i 
(a. "0) 

-
Perform synthetic division 

Recall and record coefficients 

. 

Enter program Math 1- 08A 

(If bo :: 0 go to line 7 of the 

Instructions for Math 1- 08A, 

Fourth Degree Polynomial 

Equa tion. If bo *" 0 go to line 

17 of that program.) 

Math 1- 09A 29 

DATA KEYS I DISPLAY 

=r [ ." -~ 

[ f II REG I 
• . --- . . -

a. I STO II t 
II 

I STO II -
a, 2 I) , .. 

a, I STO II 3 I 
a, J [If2][ -'- I 
a. ," s22Jr ~ I 

I , oot 

I 
I I I " 

.. ~~ 2- I " . 

1~ 6 I " - . r ~[ 2, " 
Ir 

-
A bo 

t- -

-

-

.. ~ 



30 Math 1-10A 

SIMULTANEOUS EQUATIONS IN TWO UNKNOWNS 

MATH 1-10A 

~ 

ax+by=e ~ 
ex + dy = f 

5' 
e b I!: 
f d 

x= 
D I!: 

Y = I~ ; I 
D 

where de terminan t D = a b 
= ad - be '" 0 d c 

Note: Flashing zeros indicate D = O. 

• 

, 

;:- ' 
~ l , 

I 
I 

I 
I 

I 
I 

I 

Example : 
7.32x - 9.08y = 3 .14 
12.39x + 7y = 0.05 

D=163 .74 

x = 0.14 
y = -0.24 

, 
LINE INSTRUCTIONS DATA 

1 Enter program I 
2 a I 
3 b , I 
4 • I 
5 c I 
6 d I 
7 f I 
8 If D '" 0 I 
9 I - -
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KEYS DISPLAY 

II I 
t II I 
t I[ I 
A I[ 
t II I 
( JI =:J . 

B II I D 

RIS II I x 

RIS Ie 1 y 



32 Math 1- 11A 

SIMULTANEOUS EQUATIONS IN THREE UNKNOWNS 

SMfll. T AHEOUS EOUA noNS 
IN mREE UNKNOWNS MATli 1-11A 

3 1X+b I Y+CIZ=d l 

32 X + b2Y+C2 Z =d2 

33X + b3 Y + c) z = d3 

Renumber the equations jf necessary such that a, '" O. 

This program uses the following algorithm : 

b, 
x+ - y+ 

c, 
z= 

d, 

a, a, a, 

bl 3 2 
- b,)y + 

CI 3 2 dl 3 1 
- d, - c, z= 

a, " a, 

bl 3 3 ) (C, aJ dl 3 3 
- dJ - bJ y + a, - cJ z= 

a, a, 

Solve (2), and (3)' for y, z jfD, '" 0, where 

bl 3 2 
- b, 

Cl a2 
• - C, 

a, a, 
D, = 

bl 3 3 
- b, 

CI 3 3 
- cJ 

a, a, 

Then solve for x from (I)'. 

(I) 

(2) 

(3) 

(I)' 

(2)' 

(3)' 

Example: 

3.14x + 10.02y -7z= I 

0.25x + 30.3y - 9.lz = 2 

-3 .5x + 27.4y + 8z = 3 

D, =335.31 

x = 0.29 
y = 0.1 1 
z = 0.14 

LINE INSTRUCTIONS DATA 

, Enter program 

2 [ " 
3 b, 

4 1 
C, 

5 d, 
~ 

6 " I-
7 b, 

f c, B 
.j.. 

9 " 
10 b, 

11 c, 

12 d, 
I d, 13 

r • 
14 If 0 1 * 0 

15 , 
16 
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KEYS DISPLAY 

-

I 
I 
I 
I 
I 

I D, 

x 

I y 

I z 



34 Math 1-12A 

SYNTHETIC DIVISION 

SYHTHETlC DMSIOH MATH 1-12A 

This program performs synthetic division on a polynomial of degree 

n (with real coefficients) 

by x - Xo so that 

where bn_l :;: an 

bk :;: bk+ 1 Xo + ak+l for k = n-2, .. " 0 

R = hoxo + ao 

Note: Program requires n. ~ 7. 

Irn<7. let 

3,= .. . =an+1=0 

Math 1-12A 35 

Examples: 

I. x' -4x' +7x' - IOx2 +8=(x-2)(x'-2x'+3x2-4x-8)_8 

2. x' -4x' +7x' _IOx2 +8 

= (x - 2.65) (x' - 1.35x' + 3.42x2 - O.93x - 2.47) + 1.47 

LINE tNSTRUCTIONS DATA KEYS DtSPL AY 

1 Enter program 

-t 
2 Ifn < 7,leta, "' ... - an+l =0 a, 

3 .. I t I 
4 1 a, 

5 a, 

6 1 a, 

7 a, I 
~ 

8 a, I 
9 a. I 
10 x. b, 

11 Perform 11 for i z:: 5, 4, .. " 0 b; 

12 R 

(For a new xo. go to 10) 

• 
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RECTANGULAR, SPHERICAL CONVERSIONS 

RECTANGUWO. 
SPtiERtCAL. CONVERSIoNs 

R+S S+R 

x = r sin 0 cos 4> 

y=rsinOsin4> 

z = r cos 8 

r=Vxl+yl+Zl 

4> = tan-I (~) 

MATH 1-13A 

0= COS-I (z / Vx' + y' + Zl ) 

p{(X,Y,l) 
(0,9 ,.) 

1 
1 
1 
1 
1 
1 
1 

0 1 
9 1 

1 

1 z 
1 
1 
1 
1 
1 

1 , 

/ '-..,..A 1 , 
.... " t ~ 
~ , , 

, 1 , 
, 1 ' ',I ,,' ____________ 411' 

Y 

• 

=:0 ' 

p- I 

~ : 

1 

I 
1 

I 
1 

I 

Example: 

x = 3 
y=4 
z = 5 

r = 7.07 
4> = 53 . 13° = 0.93 radians = 59.03 grads 

0= 45.00° = 0.79 radians = 50.00 grads 

LINE 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

I 

INSTRUCTIONS DATA 

Enter program 

Convert R-+S -
y 

x 

Put r, ¢. 0 in X. Y, Z registers 
-

Convert S-+ R 9 
+-

Put x, V. z in X, Y. Z registers 
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KEYS DISPLAY 

I 

I r 

I 
9 

r 



38 Math 1- 14A 

TRANSLATION AND/OR ROTATION 
OF COORDINATE AXES 

MATH 1-14A 
T • R T&R ~ 

1. Suppose pOint P has coordinates (x, y) with respect to the 

coordinate system having x, y axes. If we translate the system to 

a new system with origin at (xo, Yo), then point P will have 

coordinates (x', y') with respect to the new system. 

X' = x - Xo Ii!: 
y' = y - Yo ~ I 

2. Suppose point P has coordinates (x, y) with respect to the ~ I 
coordinate system having x, y axes, lfwe rotate the axes with an ~ 

angle 8, point P will have new coordinates (x", y"). 

x" = X COS () + Y sin 8 

" . 8 8 Y = -x Sin + Y cos 

3. Suppose point P has coordinates (x, y) with respec t to the 

coordinate system having x, y axes. If we translate the sys tem to 

a new sys tem with origin at (xo, Yo), then TOtate the axes with an 

angJe (), point P will have coordinates (x ' '' , ylr') with respect [0 

the new system . 

x'" = (x - xo) cos 0 + (y - Yo) sin 0 

y'" = -(x - xo) sin 8 + (y - Yo) cos 0 

Examples: 

'- P={5,-10) 
(xo , Yo) = (2, 3) 
After translation, P = (3, -13). 

2. PI ={5, -10), P, =(3,-13) 
8 = 45· 

Math 1- 14A 39 

After rotation, PI = (-3.54, -10.61), P, = (-7.07, -11.31). 

3. P={5 , -10) • 

After a translati on to a new origin (2, 3) and a ro tation of 45 , 

P =(-707 -11.31). • , 

LINE INSTRUCTIONS DATA KEYS DISPLAY 

1 f Enter program . I II I 
. 

1 Y. ] t II I 2 Perform transla t ion -

l ]1 II I 3 x. A 

t I II II • j Y t 
• 

I ~ II I , 
x B x 5 

1 I II x~v I , 
9 Y 6 

I (For a different point, go to 4.) IT II II • -

7 I Perform rotation I 0 jl c II I 
. 

II I~ I t 8 v 

r x t D II I " x 9 . 

~ II xZy I " 10 9 Y 

(For a different point. go to 8,1 t I II I 
- . 

H II L 11 Perform translation and rotation t Y. t -
. 

II It x. I A 12 , • 

Ii II I 13 L 0 c 

I. Y I t II I 
+ • . 

I 

I II I '" x E x 15 

: J J[ x~ '" 16 V 

(For a different point, go to 14.) I II I 



40 Math 1- 15A 

ANGLE CONVERSIONS 

ANGLE CONVERSIONS MATH 1-15A 
CEG RAD GAO ML ~ 

This program can be used to convert an angle in one angular unit to 
any other unit. Angles can be expressed in degrees, radians, grads 
or mils. 

3600 = 2rr radians = 400 grads = 6400 mils 

Examples: 
o 

1. 270 = 300 grads 

2. 1600 mils = 900 

3. 2 radians = 127.32 grads 

4. 3600 = 6.2S radians 

LINE INSTRUCTIONS DATA KEYS DISPLAY 

1 Enter program I 
2 Clear flag 1 I -
3 Convert)( from degrees to grads x I A II C I 
4 Convert x from mils to degrees x I D II A I , , • 0 -
5 Convert x from radians to grads x I B II c I 
6 t Convert x f rom degrees to 

f 
I II I -
I II I 7 radians x A B 

0 

etc. I II I 

-
Math 1-16A 

SECONDARY VALUES OF SIN-l, COS-1, TAN-1 

41 

SECONDARY VALUES 
OF SIN-1, COSo" ~ TAN-' 

SIN-' COS" TAW' 

MATH 1-16A 

Inverse trigonometric functions are multiple-valued functi ons, the 

HP-65 gives principal values as answers. 

This program computes the secondary values of arc sine, arc cosine 

and arc Langen t. 
Secondary value for arc sin = ISO° - principal value 

Secondary val ue for arc cos = 360
0 

- principal value 

Secondary value for arc tan = ISO° + principal value 

Examples: 

I. In DEG mode : 

2. In RAD mode : 

3. In GRD mode: 

sin-I ( .7) = 135.57
0 

cos-' ( .7)= 314.43
0 

cos-' (.7) = 5.49 

tan - I (.7) = 3.75 

Sin- I (-0.S7) = 267. 18 

tan-I (-0.87)= 154.42 

LINE I INSTRUCTIONS DATA KEYS : DISPLAY 

1 Enter program + I II l ' 
f ~ II Clear flags I E 2 

t- '[ 
0 

3 If machine is in RAD mode f II SF~ 
+ t-

o • 

11 4 If machine is in GRD mode f II SF2 I 
- -I I II sin- I x 

5 Obtain sin - I x x A I. 
• • 

II I I 6 Obtain COS- I x x I B COS- I X 
0 , . 

7 Obtain tan - I x x I c II I tan- I x 

(For a new case in different I II I 
+ 0 

mode, go to 2.) I II I 



42 Math 1-17A 

TRIGONOMETRIC FUNCTIONS 

TRIGONOM£TRK:: FUNC1IOHS MATH 1·17A 
ARC COT SEC CSC 

cot x = 
I 

tan x 

I 
sec x = 

cos x 

I 
esc x = 

• 
Sin x 

I 
arc cot x = arc tan -

x 

I 
arc sec x = arc cos -

x 

. I 
arc esc x = arc sm -

x 

Restriction : x can not be a discontinuous point of the function o r 
nashing zeros will result. 

Examples: 

I. In DEG mode: cot 37° = 1.33 sec 45° = 1.41 

2. In RAD mode: col 2 = -0.46 arc sec 2 = 1.05 

3. In GRAD mode: esc 100 = 1.00 arc esc I = 100.00 

LINE INSTRUCTIONS DATA KEYS DISPLAY 

1 Enter program I II I 
2 Clear flag 1 I E II I 
3 Obtain cot x x I A II I cot x 

4 Obtain sec x x I B II I secx 

5 Obtain esc x x I c II I =x 

6 Obtain arc cot x x I D II A I arc cot )( 

7 Obtain arc sec x x I D II B I arc sec x 

B Obtain arc esc x x arc esc x 

Math 1- 18A 43 

HYPERBOLIC FUNCTIONS 

HYPERBOUC FUNC I iONS 

SINH COSH TANH 

MATH 1·18A 
I/X 

Examples: 

I. sinh J.5 = 2.1 3 

2. cosh 5.9 = 182.52 

3. tanh U = 0.86 

4. cseh 0.95 = 0.91 

5. seeh (- 3) = 0.10 

6. cath (-1. 99) = - 1.04 

tanh x = 
sinh x 

cosh x 

I 
esc h x = --:--';-­

sinh x 

I 
sech x = - -';-­

cosh x 

I 
cOlh x = h 

tan x 

LINE INSTRUCTIONS DATA 
I 

1 Enter program 

2 Obtain sinh x x 

3 Obtain cosh x x 

4 Obtain tanh x x 

, Obtain csch x x 

6 Obtain sech x x 

7 Obtai n coth x x 

(x *0) 

(x *0) 

KEYS 

I II 
I A II 
I B II 
I c II 

. 

I A II D 

I B II D 

I c II D 

I DISPLAY 

I 
I sinh x 

. 

I cosh x 
~ 

I tanh x 

11 csch x 

I sech x 
, 

I coth x 

. 



, 

Math 1-19A 45 
44 Math 1-19A 

INVERSE HYPERBOLIC FUNCTIONS Examples: 

I. sinh- ' 3 .5 = 1.97 

INVERSE HYfIER80UC FUNCTlONS MATli 1-19A 2. cosh- ' 100= 5.30 

3. tanh - I (-0.7) = -0.87 

sinh - I x = In [x + (x' + I) I'I J 4. csch- ' 3 = 0.33 

(x ;;' I) 5. sech- ' 0.5= 1.32 

tanh - I x = ~ In 
I+x 

(x' < I) ~ 
2 I-x 

6. coth - I 5.4=0.1 9 

l!c 
csch - I X = sinh - I I 

(x * 0) 
I 

x I 

I 
sech - I x = cosh- 1 I I 

- (O < x";l) I x 
I 

coth - 1 x = tanh - I ..!.. (x' > I ) 
x 

LINE INSTRUCTIONS DATA I KEYS DISPLAY 

1 ! Enter program I II I -

+! 
II I sinh- I )( 

2 Obtain sinh - I x x A 
, -

3 Obtain COSh - I x x I B II I COSh - I X 

- • . 

4 ~ Obtain tanh- 1 x x I c II I tanh- 1 x 
, ... - . 

I II I csch- I X 
5 Obtain c5ch - I x x 0 A 

, 

6 Obtain sech - I )( x I 0 II B I sech- I X 

'0 ' , , . 

7 Obtain coth - \ x x I 0 II c I coth - I x 
, 



46 Math 1-20A 

SOLUTION OF A TRIANGLE 
(GIVEN a, b, c, OR a, b, C) 

SOLt.mOH OF A TRIANGLE 
(GIVEN .. b, C, OR .. b, C) 

a,b,c a.b,C 

MATH 1-20A 

~ 

The following formulas are used to solve an oblique triangle in this 
program and also in Math 1- 2IA, Math 1- 22A. 

Law of sines abc 
-'-=..,... = ---=-=- - -:-'-.". 
sin A sin B sin C 

Law of cosine 
c 2 = a2 + b2 

- 2ab cos C 

A + B + C = 180° 

A 

b 

B c a 

Notes : I . In some cases of obtuse triangles, this program generates 
one incorrect angle such that the sum of the three angles 
does not add up to 180°. Draw a sketch of the given 
triangle to locate the incorrect angle. Adding the differ­
ence between 180° and the sum of the three angles to 
tilis angle will yield the correct answer. Tlus is due to 

the fact that the program uses inverse trigonometric 
functions of the HP-65 which always returns the principal 
values. For cases mentioned above, secondary values are 
required (see Math 1- 16A , Secolldary Values of Sill-', 
COS- I, tan - I). 

2. If machine is in DEG mode, all angles are assumed to be 
in decimal degrees. 

Examples: 

I . Given a = 30.3, b = 40.4, c = 62.6 then 
C = 123 .99° 
B = 32.35° 
A = 23 .66° 

Math 1-20A 47 

2. Given a = 132, b = 224, C = 28°40' (convert angle C to decimal 
degrees first) , then 

c = 125.35 
A = 30.34° 
B = 120.99° (secondary value, display shows 59.0 1) 

LINE INSTRUCTIONS DATA KEYS DISPLAY 

I Enter program 1 II 1 

• - I 
. . . -

2 If a, b. c are given t II I , 

3 b I t II I 
. . 

4 c I A II I c 

5 I A/S II I B 
... . . 

6 

I : 

A/S II I A 

7 If a, b, C are given • t II I 
~ If B b I f II 

9 C I B II I c 
- . - , 

10 I A/S II 1 
A 

.. 
I I I I A/S II I B 

--'. 



48 Math 1-21A 

SOLUTION OF A TRIANGLE 
(GIVEN a, A, C, OR a, B, C) 

SOl.U1lOH ~ ,. TRlANGU 
(GIVEN .. A, c, OR .. B. C) MATH 1-21A 

.,A,C a.8,C , ~ 

A 

b 

c 

Note: All angles are assumed to be in decimal degrees. 

Math 1-21A 49 

Examples: 

Given a = 17.5 , A = 41 ° 14', C = 62° It (convert A, C to decimal \. 
degrees firs t) then 

B = 76.57" 
b = 25.82 
c = 23.49 

Given a = 25.2, B = 35°20', C = 68°30', (convert B, C to decimal 2. 
degrees first) then 

A = 76.17" 
c = 24. 15 
b = 15.01 

(Machine now is in DEG mode.) 

DATA 

• 
A 

c 

• 
B 

c 

KEYS DtSPLAY 

B 

b 

c 

A 

c 

b 



50 Math 1-22A 

B 

SOLUTION OF A TRIANGLE 
(GIVEN B, b, c) 

TRIANGLE 
, b, c) M.uH 1-22A 

A 

b 

a c 

~ 

Notes: I. In some cases of obtuse triangles, this program generates 
one incorrect angle such that the sum of the three angles 
does no t add up to 180°. Draw a sketch of the given 
triangle to locate the incorrect angle. Adding the differ­
ence between 180° and the sum of the three angles to 
this angle will yield the correc t answer. This is due to 
the fact that the program uses inverse trigonometric 
functions of the HP-65 which always returns the principal 
values. For cases mentioned above, secondary values arc 
required (see Math / - J6A, Secondary Values o/sin- I 

COS - I. tan - I). 

2. If machine is in DEG mode, all angles are assumed to be 
in decimal degrees. 

3. If B is acute «90°) and b < c, two sets of solutions 
exist. 

4. Flashing zeros for angle C indicates no solution exists. 

Example: 

Given B = 33°40', b = 31.5, c = 51.8, then 

C = 65.73° C, = 114.27 
A = 80.60° A, = 32.06° 
a = 56.06 a, = 30.16 

LtNE tNSTRUCTIONS DATA 

1 Enter program 

2 Clear flags 

t 
3 If machine is in RAD mode 

-
4 If machine is in GRO mode 

f --I-
5 

c 

B 

1

9

0 I ObtaIn ,econd "" of ,olul;on, 

11 
( 

12 

° 
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KEYS DISPLAY 

2 

c 

A 

a 

c, 
~ 

A.:...' --1 
a, 



52 Math 1-238 

SPHERICAL TRIANGLES 

SPHERtCAL TRIANGLES MATH 1-238 
a,b,c ANGLES ~ 

If A,B,C are the three angles of a spherical triangle and a,b,c the 
opposi te sides, tlus program solves the triangle for anyone of the 
cases: 

1. A,b,c are given 
2. a,b,c are given 
3. a,B,C are given 
4. A,B,C are given . 

The laws of cosines arc used: 

cos a = cos b cos c + sin b sin c cos A 
cos A ::;: - cos B cos C + sin B sin C cos a 

-----

----

, , 
A 

, , 
-----/ -- --

' b , , , 
~ .... ~:- .... - .. 

- ----- a 

Notes: I. Area may be determined from the equation: 

Area = r2 (A + B + C - n) 

where r is the radius of the sphere and A,B,C are 
in radians. 

2. Program wo rks in any angular mode. If the calculator is 
in DEG mode, all angles are in decimal degrees. 

Examples: 

I. If A = 30°, b = 50.5 ° , c = 47.3° 

then a = 22.71 ° , B = 87.88°, C = 72. 13° . 

2. If a = 0.2 radians, b = 0.91 radians, c = 0 .93 radians 

then A = 0.25 radians, B = 1.40 radians, C = 1.59 radians. 

3. If a = 1.12°, B = 21.63° , C = 158.05° 

then A = 0 .52° , b = .5 1.90° , c = 52 .94° . 

4. If A = 47 grads, B = 160 grad s, C = 60 grads 

,hen a = 62.51 grads, b = 148.25 grads, c = 10 I. 70 grads. 
I 

I 
I 

I 
I 

I 

LINE INSTRUCTIONS DATA 

1 Enter program 
4 t 

2 Ini t ialize 

3 Case 1: given A. b, C A 

I b 
1 

I , 

Go to 5 -
4 Case 2 : given a. b, C a - b 

I 

~ 

5 Compute solution 

1 
t-

r t-
~ 

6 1 For a new case, go to 2 

7 Case 3: given a , B. C a 
- , 

+-B 
c 

-
Go to 9 

B Case 4 : given A, B. C A 

] B 

c 

9 Compute solution 

t 

~ 

+ 

10 For a new case, go to 2 

Math 1- 238 53 

KEYS DISPLAY 

I II I 
I I RTN II ,I R/S 0 .00 

1 1 II , 
-

! I t II , 
II ,t 

1 RiS 0.00 

11 A II , a 
-

I , II 
, 1 II ,r 
I II I t , . 

i j' RIS II 0 .00 

I B II I a - . . . . 

I RiS II 
'j 

b 
· 

I R/S II , , 
· 

I AiS II I A -
I AiS II I B 
· • 
I A/S II I C 

--;-

II II I 
II I I 1 

I I t II 
. 

It I AiS II 0.00 

I c II A I A 
. .. 

! I II I 
I 1 II I 
I t II I, 
I AiS II I 0 .00 

I c II 8 I A 
, -

I All! II I B 

I RIl! II I c 

I AiS II I a 
. 

I AiS II I b 
. . 

I AiS II I , 

I 1.\ I 



54 Math 1-24A 

AREA OF A TRIANGLE 

AREA OF A TRIANGLE MATH 1-24A 
a,b,c a,h,C a,B,C X,.X2,X3 >', ,>'2,>'3 ~ 

Case I. Three sides a, b, c are given. 

B 

area = vls(s - a) (s - b) (s - c) 

I 
where s = - (a + b + c). 

2 

A 

a 

Case 2. a, band C are given. 

area = ~ a b sin C 

b 

Case 3. Side a and adjacent angles B, C are known. 

a2 sin B sin C 
area= --~-= 

2 sin(B + C) 

c 

Case 4. Three vertices (x" Y 1 ), (x, , Y,), (x" y,) are given. 

area = IDI 

where 
I D= -
2 

I - -
2 

Note: If calculaLOT is in DEG mode, angles are assumed to be in 
decimal degrees. 

Examples: 

I. Given a = 5.31, b = 7.rN, c = 8.86 then 
area = 18.82 

2. Given a = 5.3174, b = 7.0898, C = 45° then 
area = 13.33 

Math 1-24A 

3. Given a = 14.625, B = 70.54°, C = 62.96° then 
area = 123.82 

4. If (0, 0), (4, 0), (4, 3) are vertices of a triangle, then 

area = 6.00 

55 

LINE INSTRUCTIONS DATA KEYS DISPLAY 

1 ~ Enter program I II I 
2 Case 1 • I t II I 

I-
b I 3 t II I 

. 

4 c I A II I area 

5 Case 2 
I 

a I tJL I -
6 b I t II I 

. -
7 c I B II I area 

-
I t II J[ 8 Case 3 • .. 

I-
B I t,J1 1 9 

10 C I c II I area 
.. - . 

1 1 Case 4 x, I t II I 
.. . l- . 

I t II I 12 x, -
13 x, I 0 II It , . 

14 V, iI t II I 

t 
. - ----- +-

15 v, I t II I 
It I II 16 y, E area 
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AREA OF A POL VGON 

AREA OF A. POLYGON MATH 1-2SA 

~ 

This program calculates the area of a polygon of n sides with n ;;. 3. 

If (Xi , Yi) are rectangular coordinates of the vertices of the polygon 
(i = 1,2, ... , n), then 

area 
I 

= 2 [(x, +x,Xy,-y,)+(x,+x,Xy,-y,)+ ... +(xn+x,XYn-Y,)] 

y 

\Xn,Yn) 
od-----------------~~-------x 

NOle: When traversing counterclockwise, the area will be displayed 
as a negative number. 
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Example' • 

Point Coordinates (x, Y) 

1 (1, 3) 

2 (2, 4) 

3 (5, 4) 

4 (5, 7) 

5 (7, 5) 

6 (7, 1) 

7 (3, 1) 

area = 19.50 

y 

4 

5 

2 3 

1 

~7----6 

oct---------------------- x 

LINE , INSTRUCTIONS DATA KEYS DISPLAY 

I===j' 
1 Enter program 

r . 

2 x, II t II -. • 
t II I 3 y, I 

~ . 

4 x, I t II I 
-

5 y, ~ ,r I 
6- Perform 6-7 for i '" 3. 4, ...• 0-1 x· , 

. . 

7 Yi I 
8- Xn I II ] 
9 Vn 8 I area 

-When ente ring new coordi nates, be carefu l not to lose the values already in the 

X and Y registers. 



I 
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CIRCLE DETERMINED BY THREE POINTS 

MATH 1-26A 

~ 

Given th ree distinc t points (x " y , ), (x" y,), (x" y,) on a circle, 
this program solves for the radius and center point of the ci rcle using 
the following formulas: 

Yo = 
K, - K, 

N, - N, 
, Xo = K, - N,yo 

r = .J(x, - xo)' + (y, - Yo)' 

where (x, - x.) (x, + x.) + (y, - y.) (y, + y , ) 
K, = 

2 (x, - x , ) 

(x, - x,)(x, +x,)+(y, -y.)(y, +y.) 
K, = 

2(x, -x.) 

N, = 
y, - y, 

X2 - X l 

N, = 
y, - y , 

x) - X l 

y 

(XJ,Y3~) ...... --..... , 

(Xo.Yo) 

o 

Restrictions : XI '* Xl . Xl :1= X3 

N, * N, (three points can not be on a line) 

~ 

~ 

~ 

~ 

~ 

~ 
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Examples: 

I. The three poin ts (I, I), (3.5, -7.6), (I2, 0.8) determine a circle 
with center (6.45 , -2.08) and radius 6.26. 

2. Three poin Is (0, I), (- I , 0), (0, -I) determine the unit circle wi th 
center at the origin. 

Note: (- l,O)must bechosen as(x" y , ). 

LINE INSTRUCTIONS DATA KEYS DISPLAY 

1 Enter program 

2 t 
3 y, 

4 I x, 

5 y, 
, 

6 - -l x, 

7 Y, Xo 

8 Yo 
t 

9 , 
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EQUALLY SPACED POINTS ON A CIRCLE 

EQUALLY SPACED POINTS 
ON AClACLE MATH 1-27A 

Given a circle with radius r and center (xo. Yo), the program com­
putes the rectangular coordinates of equally spaced points (x;, y;), 
(i = I, 2, "', n) on the ci rcle if angle 0 and number of pOints n are 
known. The position of the first poi nt (x" y tl on the circle is 
determined by the angle O. 

o 

y 

r 

(Xo.Yo) ---

------------------------- , 

Xk + t = Xo + r cos (8 + ck) 

Yk+ I = Yo + r sin (8 + ck) 

where k = 0, I , 2, "', n -1 

360 if in DEG mode 
n 

21T 
if in RAD mode 

n 

400 if in GRD mode 
n 

• 
=-1 • 

1 
I 

Math 1- 27A 61 

Examples: 

I 8=~ r= I n=5,xo=4.28,Yo=3.1 . 4 • • 

(x" y,) = (4.99, 3.81) 

(x" y,) = (3 .83,3.99) 

(x), y» = (3.29, 2.94) 

(x4,Y4)=(4.12,2.1 1) 

(x" y,) = (5. 17, 2.65) 

2. 8 = 36°, r = 3.21, n = 3, Xo = -3.4, Yo = 1.8 

{x " ytl = (-0.80, 3.69) 

(x" y,) = (- 6.33, 3.11) 

(x), y» = (- 3.06, -1.39) 

LINE INSTRUCTIONS 

1 Enter program -=--------
2 

3 

4 

5 I 
6 

7 

8 

9 Perform 9- 10 for i-2. 3, .... n 

10 

DATA KEYS 

o , t 

r '== 
n 

Vo 

DISPLAY 

x, 

v, 
,. , 
v; 
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POLYGONS INSCRIBED IN AND 
CIRCUMSCRIBED ABOUT A CIRCLE 

POl. 'l'GONS INSCRIBED IN AND 
CIRCUMSCRIBED ABOUT A CIRCLE 

r,n &, AI 

This program finds: 

I. The side s, and area A, of an n-sided regular polygon inscribed in 
a circle of radius r 

18
n
O

O

) SI = 2r sin 

A 
I , . 

I = - nr SIn 
2 

2_ The side s, and area A, of an n-sided regular polygon circum­
scribed about a circle of radius r 

S1 = 2r tan I~OO ) 

A2 = nr2 tan e~oo 
~ 

~ 

Example : 

If r=5,n=6,then 

S, = 5.00 

A, = 64.95 

s, = 5.77 

A, = 86.60 

LINE INSTRUCTIONS 

1 Enter program 

t- 2 

3 

4 Compute 51 

5 Compute AI 

6 Compute 5], 

7 Compute A], 

(Subroutine A sets machine in 
~ 

DEG mode) 
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DATA KEYS ' DISPLAY 

: 1 11 I 
o 0 0 -

~ , I T 
11 1 

I n I A II I 
I B II I s. 

o 0 

I C II .Ii A. 
o 0 0 0 

I 0 II I s, 
- .... 

I E II I A, 
0 

I II I 
-~ 0 

o 00 

I II I 
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UNIT CONVERSIONS: 
C+ F; ft, in + em; Ib+ kg 

UNIT CONVERSIONS MATH 1-29A 
C + F tt, In .. em Ib + kg INV ~ 

This program can be used to perform unit conversio ns be tween: 

I. Centigrade and Fah renheit 

Fahrenheit degrees = ~ Centigrade degrees + 32 

2. fee t , inches and centimeters 

I inch = 2.54 centimeters 

3. pounds and kilograms 

I pound = 0.4 5359237 kilograms 

Examples: 

I . 28° C = 82.40° F 

2. 165 em = 5'4 .96" 

3. 5J.34 kg= 113. 19 1b 

LINE INSTRUCTIONS DATA KEYS DISPLAY 

1 Enter program II I 
2 Clear flag 1 I E II I 

• 

3 Convert C-F C I A II I F 
~ 

4 Convert ft, in-em It I f II I 
5 • I 8 II I on 

i ~ 

6 Convert Ib-+kg Ib I C II I 
om 

kg 
.. - ----+.-

7 Convert F-C F I D II A I c 
-

8 Convert em-ft, in om I D II 8 I It 
. - . -

g I I • on 

10 Convert kg-+I b kg .1 D c I Ib 

• 

Math 1-3OA 

UNIT CONVERSIONS: 
mi+km; gal + Itr; yd+m; ac+ft2 

UNIT CONVERSIONS MATH 1-30A 
mi .. km gal .ttr yd+m ac+tt2 INV ~ 

65 

This program can be used to perform unit conversions be tween: 

I . miles and kil ometers 

I mil e = 1.609344 kilometers 

2. gallons and li ters 

I gallon = 3.7854 11 784 li ters 

3. yards and meters 

I ya rd = 0.9 144 meters 

4 . ac res and square feet 

I ac re = 43560 ft2 

Examples: 

I. 12.34 mi = 19.86 km 

2. 20 Itr = 5.28 gal 

3. 1000m = 1093.6 1 yd 

4 . 1.82 ac = 79279.20 ft2 

LINE INSTRUCTIONS DATA KEYS I DISPLAY 

1 Enter program I II I - It 2 Clear flag 1 I f- 0 II SF 1 , ....... - - -
I' 3 Convert mi-+km m; I A II km 

I II 
~ 

4 Convert gal- Itr g.' 8 I 'v -. . . . 

5 Convert yd-m yd I C II I m 

6 Convert ac-ft2 ac iI D II I It' 
-j .. -

km I II A I . 
7 Convert km OJ IIi E mo 

. . . . , 

8 Convert Itrgal 'v I E II 8 I: gal 

g Convert m-vd m I E II c I yd 

-
10 Convert ft2_ac It' I E II D I " 
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POLYNOMIAL EVALUATION (REAL) 

POLVNOMIAL EVALUATION (REAL} MATH 1-31A 

~ 

Example: 

f(x); 11- 7x - 3x2 + 5x' + x' 

f(2.5); 267.72 

f(-5); - 29.00 
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(Note: .,; 0) 
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LINEAR AND LAGRANGIAN INTERPOLATIONS 

MATH 1-32A 

~ 

I. Unear Interpolation 

If f(x) is a function of x and x, < Xo < X" f(xo) can be approxi· 
mated by 

(Xl - xo) f(xd +(xo - X,) f(x , ) 
f(xo) ~ -'----'--'--------­

Xl - Xl 

f(xz) ---------------

2, Thls program also evaluates for interpolation argument x the 
Lagrangian interpolating polynomial P,(x) of degree two passing 
through the points (xo , Yo), (XI, YI), (Xl, Yl)' 

where 

, 
P,(x) = L L;(x) Yi 

, 
Li(X) = n 

j=o 

if j 

i =- O 

(X - Xj) 

(Xi - Xj) 
, j = 0, I, 2 

Examples: 

I. 
. I 2 I 

X L2 1.3 

f(x) 0.30119 0.27253 

2. 

f( 1.27) = 0.281 J3 

f(1.29) = 0.27540 

i 0 

X I 

Y -5 

X = 1.7, Y = -2.94 

X = 9, y = 21.29 

I 

3 

I 

LINE INSTRUCTIONS 

1 Enter program 
l-

2 For linear interpolation 

3 

4 

5 

6 

(For a new value of Xo. go to 6.1 

7 For Lagrangian interpolation 

8 
-

9 

10 

11 

12 

13 

(For a new x, go to 13.) 

2 

10 

25 

DATA 

x, 

f(x t ) 
, 

x, 
I 

f(Xl) 

xo 

xo 

x, 

x, 

Vo 

V, 

V, 

x 
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KEYS DISPLAY 

. 

t 
I 

Ir t 
A 

I ~ a ][ J flxo) 

I ~ T 
I 

I I 
. -

I I I 
C I I 

. 

. L ..!. .JL , 

I I II I -I 0 II I , - _ .. -

I E II I V 
-

, I I 
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FINITE DIFFERENCE INTERPOLATION 

A NITE DIFfERENCE INTERPOLATION MATH 1-33A 

~ 

This program inte rpolates for data points in the region of tabulated 
data for uniformly spaced abscissas, with spacing h . The equation 
used is the backward-interpolation formula of Gauss which uses four 
pairs of data points and sets up the polynomial for cubic 
interpolati o n. 

The e quation used is: 

1 
3! u(u + I)(u - I) S'y_ ,; 

The difference table is: 

u x y 

-2 X, Y, 
y, -YI 

-I y,-2Y'+YI x, y, 

0 I -y,-y, -
'- Y4 - 2Y3 +Y2 -- I Y4- 3y,+3Y'-Y I x, y, -

1 
Y4 -Y, 

X4 Y4 

where Dy. Yl = Y3 - Y2 

S'Y. = Y4 - 2y, + y, 

S'Y_y, = Y4 - 3y, + 3y, - y, 

and 

~ 

~ 

Example: 
-1 

x-, 
Yi 

(Note : h = 2) 

x = -0.5, 

x= 2.567 , 

x = 4.8, 

I 

-I 

-I 

2 

I 

2 

Y = -0.08 

Y = 6.64 

Y = 26.99 

LINE INSTRUCTIONS 

1 I Enter program 
1-- -

2 

3 

4 

5 

6 

7 
, 

8 

(For a new)(, go to Bol 
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3 4 

3 5 

9 30 

DATA KEYS DISPLAY 

I II I 
V, I t II 1: 
V, I t II .I , -
V, I t II I - -
V, I A II I 
x, I t II I 

. -
h I B II I 

• 

I' I II x C V 
I 

. . 

I II I 
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NUMERICAL INTEGRATION (DISCRE I E CASE) 

MATH 1-34A 

" " 
'iJi+l '2 ~ 

Let Xo . Xl . "', xn be equally spaced points. xi = Xo + ih for i = I, 
2, "' , n, at which corresponding values f(xo), f(x,) , ... , f(x") of a 
function f(x) are known. Using only this information, with no 
explicit expression for f(x) itself, 

J x" f(x) dx 

may be approximated using 

(I) The Irapezoidal rule: 

"n h 
f(x)dx- -

2 

(2) Simpson's rule : 

Xo 

"-, 
f(xo) + 2 L f(Xi) + f(x") = II 

i = I 

x" h ~ 
f(x) dx - "3 Lf(xo) + 4f(x l ) + 2f(x,) 

+ ... + 4f(x" _3) + 2f(x,,_,) + 4f(x"_,) + f(X">] = I, 

In order to apply Simpson's rule, n must be even. 

Notation used on magnetic card: fi = f(Xi), i = 0, 1,2 , ... , n 

~ 

E 

~ 

~ 
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Examples: 
. 0 I 2 3 , 4 5 6 7 8 

Xi 0 .25 .5 .75 I 1.25 1.5 J.75 2 

f(Xi) 2 2.8 3.8 5.2 7 9.2 12.1 I 5.6 20 

h = 0.25 

I. Trapezoidal rule 
, 

f(x) dx "" I , = 16.68 

o 

2. Simpson's rule 
, 

f(x) dx "" I, = 16.58 

0 

LINE INSTRUCTIONS DATA KEYS DISPLAY 

1 Enter program 

2 For the trapezoidal ru le h 

3 fh(ol 

4 Perform 4 for i = I, 2. "' f n - , f(x i) 

5 Hxnl 1 , 

6 For Simpson's rule h 

7 f(xo) 

B Perform 8- 9 for i '" 1, 3, .... fhq) 
-

9 f(Xi+ 1 ) 

10 f(xn_,) 

1 1 f(x" I I, 
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SIMPSON'S RULE FOR NUMERICAL INTEGRATION 

MATH 1-3SA 

~ 

b 

The defini te in legral f(x) dx can be approximated by 
Simpson's rule: a 

b h 
f(x) dx ~ 3 [ f(xo) +4f(x,) + 2f(x,) + ... + 4f(Xn_3)+ 2f(xn_2) 

a 

+ 4f(Xn_l) + f(x n) ] 

where Xo;:; a, xi ;:; Xo + ih, Xn = b 

b-a h = -=-..::. (i= 1,2, ... ,n-l) 
n 

• 

This program approxima tes the in tegral 
f(x) and finite a, b such thaI a .;; b . a 

b 

f(x) dx for given 

The number n must be a posit ive even integer ~ 4. rex) should not 
have any singu larities in the integeration interval. 

a x, x, Xn-2 Xn-l b 

f(x) must be programmed in the calculator by the user. Assuming 
the value x is in the X register, 24 memory locations, stack registers 
and storage registers R 6 • R, are available for f(x}. Register R9 is 
also available for temporary storage only. 

L 

Math 1-3SA 

Note: If n is odd, error will be indicated by flashing zeros. 

Examples: 

1. 2 

X' dx '" 2.67 (n = 6) 
o 

Keys for f(x) : rn ~ 
c . 8 orrect answer IS 3 

2. 8 

3. 

x' dx~ 17 1.00 (n= 10) 

-r 

Correct answer is 17 1 

o 

dx 
--.=-cc~ '" 8.22 
l- cosx+0.25 

(n = 10, set machine to RAD mode) 

Keys for f(x): ITJlcosl I @) I x:y I B .25 [±] @) lliJ 

C 
. 211 

arrect answer IS 
0.75 

75 

LINE , INSTRUCTIONS DATA KEYS I DISPLAY 

1 Enter program I II I 
I -rGTo ll 

• . 

I 2 A 

3 Switch to W/PRGM mode I II I 
I . • -

4 Enter fix) I RTN II I - • 

5 Switch to RUN mode I II I i 
t • 

I II I 6 a I 
. 

7 b I I II I 
.. • 

8 (n must be even) n I RTN II R/S I 
· 

(For d i fferent values of a, b or I II I 
. • 

n go to 6. For different I II I 
• 

function f(x), go to 2.1 I II I 
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FIRST ORDER DIFFERENTIAL EQUATION 

FIRST OROER 
DlFfEREHTlAl eQUATION MATH 1-36A 

~ 

Thls program may be used to solve a wide variety of first order 
differential equations of the form 

y' = f(x, y) 

wi th ini tial val ues xo, Yo. 

The solution is a numerical solution which calculates Yi for 
x; = Xo + ih (i = 1,2, 3, ... ). h is an increment specified by the user. 

The program uses the thlrd-order Runge-Kutta method : 

h 
y;+, =y; + - (k, +4k, +k3) 

6 

k3 = f(x; + h , y; + 2hk, - hk,) 

f(x , y) must be programmed in the calculato r by the user. Assuming 
x, yare in X and Y registers, 37 memory locations, the stack registers 
and registers R., R" R. , R. are available for f(x, y). 

b 

.. 

-

Example : 

Xo = I, I 
Yo = - 2' 

Math 1-36A 

h = 0.5 

Keys for f(x , y): ISTOI ~ I I±l @) I x:y I 2 ~ I±lIACLI ~ [±] 

x 1.5 2 2.5 3 3.5 4 4.5 

77 

5 

y 0.23 1.46 3.18 5.40 8.11 11.32 15.02 19.2 1 

LINE INSTRUCTIONS DATA KEYS 

1 Enter program 
f-- -----f--

2 

3 Switch to W/PRGM mode 

4 Enter f(x, y} 

5 Switch to R UN mode 

h i t I~=:: 6 

7 + .. v. 
8 x. 

9 Perform 9 for i '" 2. 3, ... 

(For a new set of initial condi-

tions , go to 6. For a new case, 
-"-

go to 2.1 

DISPLAY 

y, 

y; 
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ROOTS OF f(x)=O IN AN INTERVAL 

ROOTS OF fix) = a IN AN INTERVAL MATH 1-37A 

This program lIses the principle of interval-halving to find real fOOlS 

of an equation f(x) = 0 in a closed interval [a, bJ where the equation 
may be algebraic (c.g .. 5x4 -3x + I = 0). [;Jtional (c.g .. x 3/2 + y'X- 2= 0). 
or transcendental (e.g .. 3 cos x - 4x = 0), 

The user spec ifies the continuuus. reaJ function f. an interval lao bJ. 
an accuracy tolerance E, and a search increment 6.x. The program 
[hen begins at the left of the interval and compares the functional 
values at the ends of the interval [a, a + &. ], If rea) and rea + &.) are 
of opposite sign, tltis interval will be searched for a root. Otherwise, 
or even after a root is found, the program proceeds in the same 
manner with the in terval la + fu. a + 26.>:.J. etc. AI most one root 
will be found by the program for each of these small intervals. 

Key in an d store the function rex) in the calculator assum ing [he 
value x is in the X register. 17 memory locations and llle slack 
registers are available for f(x). Register R9 is also available for 
temporary storage only. 

~ 

f 

t 

t , -~ 

I 
~ '-!8 

, ~ 

-~ 

t 

t 13 

~ 
~ :.e 
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Examples: 

1. The real rootsofx J 
- 8x 2 + 5x + 14=Oin the iJltcrval[-IO, 10] 

using ill;. = I and (" = 10- 6 arc -1.00, 2.00 and 7.00. 

Keys for f(x): III IIlIIl 8 El ~ 5 ::+J ~ 14 [IJ 

5/2 '..JX - o in Ihe interval [I , 10] 
, , uSing Th e real root of x - ~ x-

-' 

&. = 1 an d < = I 0 6 is I AI , 

Keys for f(x): [f] I IX I IIlIIl 5 ~ [ZJ @: I x:y I 2 ~ El 

LINE INSTRUCTIONS DATA KEYS DISPLAY 

t Enter program 

2 GTO A 

3 Switch to W/PRGM mode 

4 Enter fIx) RTN 

5 Swi tch to RUN mode € STO 5 

6 1:;, STO 6 

7 a t 

8 b RTN RIS rQot 

9 Perform 9 until display'" b +6x RIS root 

(Display'" b+6x IS an indication 

of the end of search, b + 6x is 

not necessarily a root.) 
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DETERMINANT AND CHARACTERISTIC 
EQUATION OF A 3x3 MATRIX 

OEIERMINANT ANOCHARACTERISTIC M'~ 1-38A 
EOUATlONOFA31l3MATRIX '""In 

al hi C I 

A = 32 b2 ell 

a3 hJ c) 

~ 

Matrix A has characte ristic equation 

where 

d1 =al+b2 +c) 

d2 = 33 C I + 32 b I + h) Cl - a I b2 - a 1 c) - b1 c) 

d3 = IAI 

Notes: 1. d3 is the determinant of matrix A. 

2. Math i - 07A, Cubic Equation can be used to find the 
eigenvaJues. 

-
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Example: 

8 4 I 

Matrix A = 0 3 0 

I 5 -I 

has characteristic equation 

_;\3 + 10;\> -12;\- 27= 0 

Determinant of A = d3 = -27.00 

LINE INSTRUCTIONS DATA KEYS DISPLAY 

1 Enter program :JOt 
2 " ~ I l-

I I 3 " 
4 " I 

- I 

l\: ....!. 5 b, 
-1 -

~ 6 '" - ,. 
I 7 b, ....!!. -

~~ I 8 c, 
l-

t 9 c, 
, 

10 c, d, 

11 d, 

12 Tr~ d, 
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2 x 2 MATRIX OPERATIONS Example: 

~ - 1.2 5.8 10.2 1 I 5.8 
A= 8 = 

2 II 2 MATRIX OPERAnoNS 

A • + - f!" 7.3 1 -4.39 - 9.33 7.24 

Ii!:. 
9.0 1 21.60 

A+8 = 
- 2.02 2.85 

MATli 1-39A 

x ~ 

.,. 
-11.41 - I 0 .00 

.. A- 8 = 
16.64 - I 1.63 

A-8 = -- d, 

A8 = - e, 
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3 X 3 MATRIX INVERSION 

3 • 3 MA TRl)[ INVERSION MATH 1-40A 

~ 

Note: This program must be used in conjunction with Math 1- 38A, 
Determinant and ChIlracteristic Equation of a 3 x 3 Matn'x. 

Example: 

A= 

Math 1- 40A 85 

-I 0 3 

7 I -I 

2 3 0 
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PROGRAM LISTINGS 
~ 

Page 

I! I. Factors of an Integer 88 
• · • · • • · • • · • · · • • · 

" Greatest Common Divisor, Least Common Multiple. 89 
I' 

~. 

• 

,r 3. Arithmetic and Hannonic Progressions 90 • • • • 

4. Geometric Progession 91 

I~ 5. Functions of x and y • • • • • • 92 

6. Quadratic Equation • • • • • • • 93 
• 

I~ 7. Cubic Equation . • • • • 94 

8. Fourth Degree Polynomial Equation • • • 95 

" 
9. Fifth Degree Polynomial Equation 96 

It 
• • • • 

10. Simultaneous Equations in Two Unknowns 97 

I! 
11. Simultaneous Equations in Three UnkJlowns • 98 

12. Synthetic Division 99 
• • · • • · • · • • · • · • • • 

I! 
13. Rectangular. Spherical Convers.ions • • • • • • • • 100 

14. Translation and/or Rotation of Coordinate Axes 101 

I 5 . Angle Conversions • · • • · • • • • • • • • 102 

I~ 16. Secondary Values of sin-I, COS-I, tao-I • • • 103 

I 7. Trigonometric Functions • • • • • • • 104 

I~ I g. Hyperbolic Functions • • • • • • • • • • • • • 105 

19. Inverse Hyperbolic Functions • • · • • • • • • 106 

I~ 
20. Solution of a Triangle (Given a, b, C, or a, b, C) • • 107 

21. Solution of a Triangle (Given a. A, C or a, B, C) 108 

!~ 
0, Solution of a Triangle (Given B, b, c) 109 
"". 
0" Spherical Triangles 110 
.0. • • • • • • • • • 

I~ 
24. Area of <i Triangle • • • • • • • • • • • • III 

25. Area of a Poly gun 112 

I 
• . • • • • • • • • • • • 

26. Circle Determined by Three Points • • • • 113 

I~ 27. Equally Spaced Points on a Circle • • • • • • • 114 

28. POlygons Inscribed in and Circumscribed about a Circle • 115 

I!. "9 Unit Conversions: C4F; ft, in--+cm; Ib--+kg 116 
" . · • • • • 

'0 Unit Conversions: mi--+km; gaJ--+ltr; yd---+m; ac-+ft2 . \17 
o . 

I~ 
31. Polynomial Evaluation (Real) • · • • • • \18 

32. Linear and Lagrangian Interpolations 119 
• • • 

IE 
33. Finjte Difference Interpolation • • • • • • 120 

34. Numerical Integration (Discrete Case) 121 • • 

a~ 
35. Simpson's Rule [or Numerical Integration 122 

36. first Order Differential Equation 123 
• • · • 

37. Roots of f(x) = 0 in an Interval • • • • • • 
124 

i~ I 38. Determinant and Characteristic Equation of a 3x3 Matrix 125 

39. 2x2 Matrix Operations 126 • 

:~ 40. 3x3 rv1atrix Inversion • • 
127 

• • • 

I~ I 
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FACTORS OF AN INTEGER f 
GREATEST COMMON DIVISOR 

LEAST COMMON MULTIPLE 
. 

CODE KEYS CODE KEYS 
, 

CODE KEYS 
. - . - . -- CODE KEYS CODE KEYS CODE KEYS 

23 LBL 04 4 
, 
, 01 1 ' . 

, 
, - .. ------_. ------ , 

1 1 A I 
, , 

35 08 gR. 23 LBL tr 
23 LBL 71 x 24 RTN 

32 I-I 31 I 04 4 1 1 A 61 + 23 LBL 

51 SFI B3 INT 34 01 RCLI 35 07 9 x--::'y 33 04 STO 4 03 3 
Ii 33 01 STO 1 . 35 00 9 LST X 84 RIS 33 01 STO 1 22 GTO 15 E 

00 0 35 23 9 x=y 00 0 35 07 9 x-:t-y 01 1 ! 35 21 9 x*y 

35 07 9 x-:t-y 22 GTO 84 RIS 33 02 STO 2 23 LBL 22 GTO 
, 

35 22 9 x~y 
. 

02 2 
, 01 1 02 2 03 3 

23 LBL 
; 

22 GTO 
, 

'34 03 
34 03 RCL 3 05 5 33 03 STO 3 : 34 01 RCL 1 RCL 3 

05 5 06 6 00 0 44 CLX ' 35 24 9 x>V : 34 01 RCL 1 

41 t 35 24 9 x>V 33 04 STO 4 22 GTO Bl , 

81 -
-

-
, 

-
31 I 31 I 23 LBL 35 23 9 x=y 04 4 35 9 
83 INT 51 SFI 03 3 22 GTO I 42 CHS 06 ABS 

~ 
, 

35 21 9 x*v 02 2 61 02 2 84 RIS 24 RTN 
+ 

22 GTO 34 02 RCL 2 . 33 02 STO 2 33 03 STO 3 34 03 RCL 3 23 LBL 
~ 05 5 61 + 31 I 33 05 STO 5 42 CHS 15 E 

02 2 33 02 STO 2 51 SFI 01 1 I 84 RIS 34 01 RCL 1 

43 EEX 
, ~ 02 2 33 03 ST03 
, 33 04 STO 4 34 04 RCL4 34 01 RCL 1 
, 

II 09 9 35 07 9 x?:-y 22 GTO 33 06 STO 6 42 CHS 34 02 RCL 2 

34 01 RCL 1 32 I-I 01 1 ~. " 23 LBL 24 RTN • 33 01 STO 1 

35 24 9 x>V 61 TFI ' 35 01 II 01 1 23 LBL 81 • 

9 NOP 
--

22 GTO 22 GTO 35 01 9 NOP iii! 15 E 04 4 31 I 

05 5 RIS 03 3 35 01 9 NOP 35 23 9 x=y 84 83 INT 

01 1 32 I-I 35 01 9 NOP I~ 
22 GTO 34 03 RCL 3 42 CHS 

33 02 STO 2 51 SFI 35 01 9 NOP 02 2 84 RIS 33 07 STO 7 

02 2 33 03 STO 3 35 01 9 NOP 34 06 RCL6 34 04 RCL 4 34 02 RCL 2 
~ 33 03 STO 3 22 GTO 35 01 9 NOP 34 03 RCL 3 24 RTN 71 x 

~ II 23 LBL 01 1 35 01 9 NOP 33 06 STO 6 23 LBL 61 + 

01 1 23 LBL 35 01 9 NOP 
II 34 07 RCL 7 12 B 33 02 STO 2 

34 01 RCL 1 I~ ! 02 2 35 01 9 NOP 71 x 33 02 STO 2 00 0 

34 03 RCL3 34 03 9 x-;::'y 
RCL 3 61 + 35 07 24 RTN 

81 -- 84 RIS 33 03 STO 3 33 01 STO 1 
-

34 03 RCL 3 35 08 9 R t \!'iiI I 
34 05 RCL 5 71 x 

35 24 9 x>V 33 01 STO 1 I~ ! 
34 04 RCL4 33 03 STO 3 

22 GTO 22 GTO 33 05 STO 5 00 0 
34 07 RCL 7 35 23 

I~ ! 
9 x=y 

R, Used R4 R7 
R2 Used Rs Ra 

R, Used R4 Used R7 Used 

I~ 
R3 Used R6 

R2 Used Rs Used Ra 
Rg Used 

I~ , R3 Used Rs Used Rg Used 
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-
ARITHMETIC AND HARMONIC PROGRESSIONS • GEOMETRIC PROGRESSION -

-".--~ - _ .. - • • - • .- -- --- ... _._-- • 

• CODE 
• 

CODE KEYS . CODE KEYS CODE KEYS CODE KEYS CODE KEYS KEYS • 

• • 
. .1 

• , 
• ___ • ___ •• 0- __ , - - '" . " .. _--

--- _ .. _- " 0- I r o-"'" •• - - - .- ------- , 
• 

, - - - - - -,. --- -----, 
• , , • 

23 LBL 13 C 34 03 RCL 3 81 • · , 81 . 23 LBL -
- • • 
• • • 

• 

11 A 33 01 STO 1 71 32 t- I • 

84 RIS 1 1 A x 

35 07 9 x~y 71 x 23 LBL - . 41 t 34 04 RCL4 83 INT 

33 01 STO 1 34 01 RCL 1 02 2 fI 41 t 01 1 • , 
00 a I I 

35 08 9 Rt 01 1 44 CLX 35 09 9 Rt 51 i 35 23 9 x~y - I 

41 t 51 61 ~. 81 • 22 GTO + 23 LBL -• 

41 t 71 61 24 RTN 09 9 
, 

x + 01 1 
, I • 

t 
, 

i 34 02 I 41 02 2 41 t ~ 84 RIS 23 LBL 
, RCL2 • , 

I 
I 34 01 RCL 1 81 • 35 I 14 D ! ' 34 01 RCL 1 - 9 71 x • I I I 

23 LBL i 35 07 9 x-::'y , 04 I/x I ~ 22 GTO 35 9 35 9 
, 

· 

: 34 01 
· 

• • yX 
01 1 , 34 01 RCL 1 RCL 1 I 1 

• 06 ABS 05 , 01 , 
, 

84 RIS 71 ! , 01 1 42 CHS x 71 x , 

~ 
23 LBL 

61 61 I I 
24 RTN i + + 84 RIS 12 B : 35 22 . 9 x';;y 

• 

22 GTO 
• 

, ! 24 RTN 22 GTO I 35 08 9 Rt 
, 

00 ' a I 23 . LBL 
i 

, , 

I 
, i • 

01 1 
, 

23 LBL 02 2 
, 

9 Rt 81 . ~ ! 09 9 
, 

, , 35 08 I ! 
• 

• ! 
• • 

, • • 

23 LBL 14 D '35 01 9 NOP : 35 00 
. 

9 LST X 
, i 34 02 RCL 2 I 33 03 STO 3 , 

i I • 

12 
• 

B 33 01 STO 1 35 01 9 NOP 35 08 9 Rt 51 I i 34 01 , RCL 1 • 
• ! , • 

33 04 STO 4 ,35 08 9 Rt • 35 01 9 NOP 9 Rt : 35 07 • 9 x1'-y I I 35 i 9 
, 

35 08 I 
· 35 08 9 Rt 

· , I 
61 + .35 01 9 NOP 01 1 I 35 08 . 9 R j. • 05 yX • , 

• 

: 33 02 
, , 

STO 2 • 34 01 RCL 1 : 35 01 9 NOP I 51 I 81 • I 24 RTN I • 
I 

• , 
I 35 08 9 Rt 71 

• 24 RTN 135 01 9 NOP I 
x .35 01 9 NOP [ 15 E 

! 33 01 
I • 

• I STO 1 02 2 .35 01 9 NOP 34 03 RCL 3 23 LBL 35 01 9 NOP 
• I 

• 35 08 9 Rt 81 • 
, 

9 NOP - i 35 01 9 NOP f 71 x 15 E 35 01 I 
• , 

• • • I , 35 08 9 Rt 24 RTN • 35 01 9 NOP 24 RTN : 33 01 • STO 1 35 01 9 NOP , , 
• • 

01 1 23 LBL • 35 01 9 NOP 
f' 

23 LBL : 35 07 9 x-:t-y I 35 01 9 NOP 

51 15 E ,35 01 9 NOP 13 C · 33 02 ST02 i 35 01 9 NOP 
• 

71 x 33 03 STO 3 '35 01 9 NOP • 35 08 9 Rt 00 a i I 35 01 9 NOP 
• , • I 35 01 61 + 35 08 9 Ri ·35 01 9 NOP I 33 04 STO 4 : 35 07 9 x-:t.y 9 NOP 

84 RIS · 33 02 STO 2 · 35 01 9 NOP 35 08 9 Rt i 35 24 gx>V I 35 01 9 NOP 

34 01 
• l I 35 01 9 NOP . RCL 1 · 35 08 9 Rt , 35 01 9 NOP , 33 03 STO 3 22 GTO 

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

34 02 RCL 2 · 33 01 STO 1 35 08 9 Rt 09 9 

34 04 RCL 4 34 03 RCL 3 l 35 08 9 Rt 42 CHS 

13 C • 34 02 RCL 2 15 E · 33 02 ST02 

24 RTN : 34 01 RCL 1 ~ 
01 1 · 34 01 RCL 1 

23 LBL ·34 02 RCL 2 51 02 2 
. . . . .. 

- _. _ .. • 

R, 
· .. 

Used R4 Used R7 R, n R4 r R7 

R2 Used Rs R8 R2 Used Rs R8 

R3 Used R6 Rs R3 a R6 Rs Used 
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FUNCTIONS OF x AND y 

CODE KEYS CODE KEYS . CODE 
• • 

23 LBL 42 CHS , 14 
11 A 24 RTN .33 01 

33 01 STO 1 23 LBL 35 07 
35 07 9 x~y 01 1 35 
33 02 STO 2 34 02 RCL 2 03 

00 0 . 34 01 RCL 1 35 00 
35 07 9 x;;:'y 35 9 .34 01 
35 23 9 x~y 05 yX 51 
35 08 9 Rt 24 RTN 35 

24 RTN 23 LBL 03 
35 24 gx>V 12 B 81 

22 GTO 31 I 24 
01 1 07 LN 23 
42 CHS ·35 07 gx--t:-y '5 

. 33 02 STO 2 31 I 14 
34 01 RCL 1 07 LN ·34 01 

32 1-' 35 07 9 x;;:'y 35 
83 INT 81 • 03 -• 
00 0 24 RTN 81 

35 21 gx*v 23 LBL 24 
81 • 13 C - 35 01 • 

24 RTN 33 01 STO 1 35 01 
34 01 RCL 1 35 07 9 x;;:'y 35 01 

02 2 33 02 STO 2 35 01 
81 • 35 07 9 x-:i.!-y - 35 01 • 

32 1-' 81 • - 35 01 • 

83 INT 31 I 35 01 
00 0 83 INT 35 01 

35 23 9 x~y 34 01 RCL 1 35 01 
22 GTO 71 x 35 01 
01 1 34 02 RCL 2 

34 02 RCL 2 35 07 9 x;;:'y 
34 01 RCL 1 51 

35 9 24 RTN 
05 yX 23 LBL 

R, 
X R4 R7 

R2 Y Rs Rs 
R3 R6 Rg 

KEYS 

0 
STO 1 
9 x~y 

9 
n! 
9 LST X 
RCL 1 

9 
n! 
• -• 

RTN 
LBL 
E 
0 
RCLI 
9 
n! 
• -• 

RTN 
9 NOP 
9 NOP 
9 NOP 
9 NOP 
9 NOP 
9 NOP 
9 NOP 
9 NOP 
9 NOP 
9 NOP 

Used 

~. 

~. 

" 
~ 

• 

~ 

~ 

~. 

~. 

[ 

[ 

t 

t 

~ 

l"-
ta.. 

~I 
I 
• 
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QUADRATIC EQUATION 

CODE KEYS CODE KEYS 
, , CODE KEYS : 

· . -- -. . . , .- .. ~ ... 

23 LBL 71 x i 35 01 9 NOP 
• 

1 1 A 84 RIS I 35 01 9 NOP 
33 03 STO 3 34 03 RCL 3 I 35 01 9 NOP 
35 08 9 Rt 35 07 gx:!:-y , , 35 01 9 NOP , 

I 

42 CHS 81 • • ; 35 01 9 NOP - I • 

33 02 STO 2 24 RTN I ! 35 01 9 NOP • 
. I I 35 01 35 07 9 xZy 
, 23 LBL 9 NOP 

41 t 13 C I 35 01 9 NOP 
33 01 STO 1 42 CHS : 35 01 9 NOP 

61 + 31 I I 35 01 . 9 NOP , , 
81 · 09 ..rx ! 35 01 9 NOP I -

• 

I 35 01 
I 

41 t 35 07 9 x;:'y 9 NOP , 
I , • 

32 r' 84 RIS I 35 01 9 NOP • 
I 

, 
09 ..rx ' 35 07 9 x;;:'y I 35 01 9 NOP i 

I 
• 

34 03 RCL 3 24 RTN • 35 01 9 NOP , 
34 01 RCL 1 

• 23 LBL 35 01 9 NOP , · 
i i I , 

81 • ! 14 0 ! 35 01 9 NOP • 
- • • 

33 03 STO 3 01 1 ; 35 01 9 NOP 
• 

51 34 01 RCL 1 35 01 9 NOP 
• ; 

24 RTN ' 34 02 RCL 2 • 35 01 9 NOP i , I 
23 LBL 24 RTN 

, 35 01 9 NOP , 
I 

12 B 23 LBL 35 01 9 NOP I 
; , 35 01 9 NOP • 

31 I 15 E , , 
09 ..rx 01 1 

, 35 01 9 NOP 
I 35 07 9 x-:t-y 34 07 RCL 7 35 01 9 NOP , 

35 34 RCL • 35 01 9 NOP 9 
, 
• • • 

I • 35 01 9 NOP 06 ABS 09 9 · 

61 + 24 RTN 35 01 9 NOP 
34 02 RCL 2 35 01 9 NOP 35 01 9 NOP 
34 01 RCL 1 35 01 9 NOP , I 35 01 9 NOP 

• - .. ----- -- - _ .. __ .-
71 x 35 01 9 NOP 
41 t 35 01 9 NOP 
35 9 35 01 9 NOP 
06 ABS 35 01 9 NOP 
81 • 35 01 9 NOP -· 

R, a R4 R7 
R, -b Rs Rs 
R3 C, cIa R6 Rg 
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CODE KEYS 

23 LBL 
11 
00 

33 04 
34 03 

35 
06 

34 03 
81 

33 06 
34 03 

35 
06 

34 01 
35 
06 

A 
o 
STO 4 
RCL 3 

9 
ABS 
RCL 3 
• 
• 

STO 6 
RCL 3 

9 
ABS 
RCL 1 

9 
ABS 

61 . + 
43 EEX 
42 CHS 
02 2 
23 LBL 
01 1 
01 1 
00 0 
71 

35 22 
22 
01 

33 07 
23 
02 

34 07 
01 
00 
81 

R, 

R2 

R3 

x 

9 x~y 
GTO 
1 
STO 7 
LBL 
2 
RCL 7 
1 
a 
• 
• 

Used 

Used 

Used 

. , 
• 

, 

CUBIC EQUATION 
- .... ," .. ,.- .-- - - , 

CODE KEYS 
,- .--- .... , .. ,' 

• 33 07 STO 7 
· 34 06 RCL 6 

42 CHS 
33 06 STO 6 

23 LBL 
03 3 

34 07 RCL 7 
3406 RCL6 

71 x 

3404 RCL4 
61 + 

, 33 05 STO 5 
· 3404 RCL4 
< 35 23 9 x=y 

22 GTO 
04 4 

i 34 05 RCL 5 
, 34 01 RCL 1 

61 . + 
34 05 RCL 5 

71 . x 
34 02 RCL 2 

61 + 
· 34 05 RCL 5 

R4 

Rs 

Rs 

71 x 
34 03 RCL 3 

61 ' + 
33 08 STO 8 

35 9 
06 ABS 
43 EEX 
42 CHS 
04 4 

35 24 9 x>y 
22 GTO 

Used 

Used 

Used 

< 
< 

- .. - --- - - - -- --- -" 

CODE KEYS 
,. - - --- --- --- - ----- ----- - - --

04 4 
34 05 RCL 5 

'3304 STO 4 
: 34 08 RCL 8 
134 06 RCL 6 

71 x 
00 a 

35 24 9 x>y 
22 GTO 
03 3 
22 GTO 
02 2 
23 LBL 
04 .4 

'.34 05 RCL 5 
i 84' RIS 
! 34 01 , RCL 1 

, 61 . + 
: 33 08 STO 8 
34 05 RCL 5 

71 x 
,34 02 RCL 2 

R7 

61 + 
33 03 STO 3 

01 1 
34 08 RCL 8 
34 03 RCL 3 

84 RIS 
35 01 9 NOP 
35 01 9 NOP 

Used 

RB Used 

Rg Used 

< 

i 
• 
• 

i 
: , 
i 
I 
I 
I 
• 
• , 
, , 

, , 

I ~ . 
I 

I ~ , 

I ~ , 
I 

i "- I 

I 
I ~ I 

I 
I ~ I 

I 
\ ~ i 
I ~ I 

I 
I ~ ! 

, 

\~ 
I 

I~ I 

I~ ! 
I~ ! 
Iii" ! 
liii 

I~ I 

\~ ! 
I, 

(~ , 

~, 

t!I 

fIl 

.... 
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FOURTH DEGREE POLYNOMIAL EQUATION 

CODE KEYS 

33 08 STO 8 
84 RIS 

33 07 STO 7 
84 RIS 

33 06 STO 6 
84 RIS 

33 05 STO 5 
23 LBL 
11 A 

34 07 RCL 7 
42 CHS 

33 01 STO 1 
34 08 RCL 8 
34 06 RCL 6 

71 x 
34 05 RCL 5 

04 4 
71 x 
51 

33 02 STO 2 
34 07 RCL 7 

04 4 
71 x 

34 08 RCL 8 
32 f- I 

09 .JX 
51 

34 05 RCL 5 
71 x 

34 06 RCL 6 
32 I-I 

09 .JX 
51 

33 03 STO 3 
84 RIS 

R, b 2 

R2 b l 

R3 bo 

CODE KEYS 

23 LBL 
12 
02 
33 
81 

B 
2 
STO 
• 
• 

08 8 

• 

34 04 
02 
81 

33 04 
32 
09 

·34 05 
51 
31 
09 

; 33 05 
00 

35 23 
22 
01 

34 08 
34 04 

RCL 4 
2 
• 
• 

STO 4 
rl 
.JX 

,RCL 5 

I 

.JX 
. STO 5 
o 
9 x=y 
GTO 
1 
RCL 8 
RCL 4 

71 x 

R4 

Rs 

Rs 

34 06 
02 
81 
51 

34 05 
81 

33 06 
22 
02 
23 
01 

RCL 6 
2 
• 
• 

RCL 5 
• 
• 

STO 6 
GTO 
2 
LBL 
1 

Yo, B 

ao, D 

at, C 

• 

I 

· • 
! , 

• 
l , 

< 

i 
• 

i , 

CODE KEYS 

34 08 
32 
09 

34 07 
51 

'34 04 
02 
71 

RCL 8 
I -I 

.JX 
RCL 7 

RCL 4 
2 
x 

, 61 + 
• 

, 31 f , 

I 09.JX 
: 33 06 STO 6 
: 23 LBL 
· 02 2 
134 08 RCL8 
: 61 + 
• 
:33 07 
• 
34 04 

• 

;34 05 
61 
33 
09 
01 

34 08 
34 06 

51 

STO 7 
RCL 4 
RCL 5 
+ 
STO 
9 
1 
RCL 8 
RCL 6 

3404 RCL4 
34 05 RCL 5 

51 -
24 RTN 

R7 a2, A + C 

RB a3, A 

Rg B+D 

• 
• 

i 
, 
• 

i 
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FIFTH DEGREE POLYNOMIAL EOUATION 

CODE i KEYS 

35 9 
06 ABS 

33 06 STO 6 
3500,gLSTX 

81 : 
33 08 STO 8 
34 01 , RCL 1 

I 
35' 9 
06 lABS , 

3406; RCL6 
61 ; + 
83 • 
01 1 
23 LBL 
09 9 
01 i 1 
00 0 
71 x 

35 22 9 x';;;y 
22, GTO 
09 9 

33 06 STO 6 
23 LBL 
01 ' 1 

34 06' RCL 6 
01 1 
00 0 
81 ' -i-

33 06 STO 6 
34 08 RCL 8 

42 CHS 
33 08 STO 8 

23' LBL 
02 2 

34 06 RCL 6 

R1 
O:4 __ ----hR4 - -

R2 0:, 'Rs .. -

CODE KEYS 

34 08 i RCL 8 
71 x 

34 07 , RCL 7 
61 + 

33 07 STO 7 
3500 9 LSTX 
3523 I gx~y 

22, GTO 
03 i 3 

35 07 9 x1!-y 
41 t 
41 ' t 
41 t 

34 01 RCL 1 
61 ' + 
71 x 

34 02 RCL 2 
61 + 
71 x 

34 03 RCL 3 
61 + 
71 , x 

34 04' RCL 4 
61 + 
71 x 

34 05 RCL 5 
61 + 
00 0 

35 23' 9 x~y 
22 GTO 
03 3 
44, CLX 

34 081 RCL 8 
71 x 
00 a 

I 

. . 
0: , 
-- -- -- -----

"" ------~--.----

R3 -- -
0:, R6 laol. Llx 

CODE I KEYS 

35 24 gx>y 
22 I GTO 
02 ; 2 
22 GTO 
01 1 
23 LBL 
03 ' 3 

34 07 ' RCL 7 
B4 R/S 

34 01 RCL 1 , 
61 ' + 

33 08 STO 8 
34 07 RCL 7 

71 x , , 

34 02 RCL 2 
61 + 

33 01 STO 1 
34 07 I RCL 7 

71 I x 
34 03 RCL 3 

61 + 
33 06 STO 6 

, 

34 07 RCL 7 
71 x 

34 04 RCL4 
61 + 

33 05 STO 5 
34 01 RCL 1 
33 07 STO 7 

84 R/S 

1R7 x· I , _._ .. 

Rs k 
------- -----, 

Rg Used 

I!!' I 

lSI 
~l 
til 

II!iL I 

I~ ! 
I~ ! 

I 
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SIMULTANEOUS EOUATIONS 
IN TWO UNKNOWNS 

CODE KEYS CODE KEYS CODE 
-

23 LBL 34 02 RCL 2 35 01 
1 1 A 34 04 RCL4 35 01 

33 01 STO 1 71 x 35 01 
35 08 9 RJ. 51 - 35 01 
33 02 STO 2 34 07 RCL 7 35 01 

81 • -• 35 08 9 RJ. 35 01 
33 03 ST03 84 R/S 35 01 

24 RTN 35 07 9 x-:ty 35 01 
23 ' LBL 24 RTN 35 01 
12 B 35 01 ' 9 NOP 35 01 

3304. ST04 35 01 gNOP 35 01 
35 08 ' 9 RJ. 35 01 gNOP 35 01 
33 05 ST05 35 01 9 NOP 35 01 
35 08 9 RJ. 35 01 9 NOP 35 01 
33 06 ST06 3501 gNOP 35 01 
34 03 I RCL 3 35 01 gNOP 35 01 

35 01 , 9 NOP 
35 01 : gNOP 

35 09 ' 9 Rt 
71 I x 

35 01 
35 01 

34 06 I RCL 6 3501 ' 9 NOP 35 01 
34 01 : RCL 1 35 01 9 NOP 35 01 

71 x 35 01 9 NOP 35 01 
51 - 35 01 , 9 NOP 35 01 

34 03, RCL 3 35 01 i 9 NOP 35 01 
35 01 9 NOP 
35 01 9 NOP 
35 01 9 NOP 
35 01 9 NOP 

34 05 i RCL 5 
i 71 ; x 
I 34 02! RCL 2 

34 06, RCL 6 

35 01 
35 01 
35 01 
35 01 

, 
71 I x 3501 , 9 NOP 35 01 

35 01 9 NOP 
35 01 gNOP I 

51; -
84 • RIS , 

35 01 
35 01 

35 01 9 NOP 
35 01 9 NOP 

I 33 07 STO 7 
I 

81 • I • 

35 01 i 9 NOP 
35 01 ; 9 NOP 
35 01 : 9 NOP 

34 01 RCL1 
I 34 05 RCL 5 

L71. x 
J 

IR1 
--

e R4 f ,R7 
-1 -------_. [R2-

. ---------- ~------ --

Rs b Rs d 
! 

TRg 
-- -- --- --- --- ,------ -- . 

1R3 a R6 c I 

KEYS 

: 9 NOP 
I 9 NOP 
I gNOP 

9 NOP 
9 NOP 
gNOP 

I 9 NOP 
9 NOP 
9 NOP 
9 NOP 
gNOP 
9 NOP 
9 NOP 

,g NOP 
! 9 NOP 
9 NOP 
9 NOP 

'g NOP 
i 9 NOP 

9 NOP 
9 NOP 
9 NOP 
9 NOP 

, 9 NOP 
! 9 NOP 
I 9 NOP 

9 NOP 
9 NOP 
9 NOP 
9 NOP 

D 

-------



98 Math l-llA 

SIMULTANEOUS EQUATIONS IN 
THREE UNKNOWNS 

I CODe , KEYS 
r- --,---
r 35 09 9 Rt 

81 .;-
33 03 STO 3 

44 CLX 
3500.gLSTX 

81 : 
33 02 STO 2 

44 CLX 
3500 gLSTX 

81 !.;-

33 01 STO 1 
84 • R/S 
11 A 
33 I STO 
09 ! 9 

35 07 9 x~y 
33 08 'STO 8 
34 04 i RCL 4 

i 33 07 ! STO 7 
184,R/S , 
I 11 A , 

I ~~ ~ ~:~; 
'3305 ST05 

84 R/S 
, 41 t , 
134 03 RCL 3 
: 34 04 RCL 4 

71 x 
, 35 07 9 x~y 

51 
• 33 04 STO 4 
: 34 03 RCL 3 

,I 
, 

i , 34 07 RCL 7 , 
71 x : , , , . 

'0 - '_.-,_ ••• _ .••• _ ••• ,_"J 

i 
i 

, 
, 
, , 

CODE! KEYS 

35 09 9 Rt 

CODE. "KEYS -1 
51 

133 07 STO 7 
34 08 'RCL 8 
34 06 RCL 6 

34~; ~CL ~-l 
, 

34 06 ! RCL 6 ' 

71 ,x 
34 RCL 
09 '9 

34 05 'RCL 5 
71 ,x 
51 ,-
84 ,R/S 

34 07 ! RCL 7 
34 06 ,RCL 6 

71 i x 
34 
09 

RCL 
19 

,34 04 . RCL 4 
I 71! , , x 

I 51 
35 07 

i 81 
133 06 
i 44 
i 34 08 
, 34 04 

71 
34 07 

• 34 05 

,g x~y 
• 
• 

ST06 
CLX 
RCL 8 
RCL4 

·x 
RCL 7 
RCL 5 

71 x 
51 -

: 35 07 
, 81 

, gx~y 
• 
• , 

i 33 08 
, 34 02 

STO 8 
RCL 2 

. , 
, , , 

, 
I , 

71 i x 
61 ,+ 

34 03 RCL 3 
35 07 ! 9 x~y 

51 '-
84 I R/S 

34 06 I RCL 6 
84 ,R/S 

34 08 I RCL 8 
84 ,R/S 
23 I LBL 

'A 11 
33 06 
35 08 
33 05 
35 08 
33 04 

i STO 6 , 
'g R. 

134 01 
1 71 , 

ISTO 5 
I 9 R' 
,ST04 
I RCL 1 
x 

i RCL 5 , '34 05 , 
, 51 , , 

; 34 04 
'34 02 
, 71 

, RCL4 
RCL 2 
x , 

'34 06 RCL 6 

RTN 

..... - - . ,. --- ---.. - .. _----_. --- ---~-.. --- --------, 
Used . 
-I 

a, Z : 

. -

Used Rs 

Used Rg 
-. --I 

b ' 
- , , , ... - .. -~ - .--- - , . __ . __ ._~_....J 

.' 

~~. 

,,­

L 

!:. 
~: 

~, 

~, 

~ 

I~ 

lIS' 

I~ I 

I~ ! 
! 

I ~ '. 
i ~!! 

Math 1-12A 99 

SYNTHETIC DIVISION 
r' .~.- ._-

• corlE- KEYS 1 1 CODE KEYS ,i C_O_D_E ___ K_E-cYS_ 
"'::i:i--LBL--'I t--- 71 x r35 01 9 NOP 

11 A i 34 04 . RCL 4 35 01 9 NOP 
, 33 04 STO 4 I 61 + 35 01 9 NOP 

35 08 gR. 84 ' R/S 35 01 9 NOP 
, 33 03 STO 3 34 01 , RCL 1 35 01 9 NOP 
; 35 08 gR. 71 I x 35 01 ,g NOP 
, 33 02 STO 2 34 05 i RCL 5 35 01 ; 9 NOP 
, 35 08 gR. 61 : + 35 01 'g NOP 

33 STO 84 ' R/S 35 01 'g NOP 
09 9 34 01 RCL 1 35 01 'g NOP 
84 R/S 71 'x 35 01 ,g NOP 

',' 33 08 STO 8 34 06 RCL 6 35 01 9 NOP 
; 35 08 9 Rt 61 + 35 01 'g NOP 
, 33 07 STO 7 84 RIS 35 01 . 9 NOP 
; 35 08 gR. 34 01 RCL 1 35 01 9 NOP 
i 33 06 STO 6 71 x 35 01 9 NOP 
I 35 08 9 R. 34 07 RCL 7 35 01 9 NOP 
• 33 05 . STO 5 61 + 35 01 9 NOP 

24 RTN 84 RIS 35 01 9 NOP 
23 LBL 34 01 RCL 1 35 01 9 NOP 
12' B 71 x 3501 gNOP 

33 01 STO 1 34 08 RCL 8 35 01 9 NOP 
34 RCL 61 + 35 01 9 NOP 
09 9 24 , RTN 35 01 9 NOP 
84 R/S 35 01 , 9 NOP 35 01 9 NOP 
71 x 35 01 ! 9 NOP 35 01 9 NOP 

34 02 RCL 2 35 01 ; 9 NOP 35 01 9 NOP 
61 + 35 01 ' 9 NOP , 35 01 9 NOP 
84 RIS 35 01 9 NOP 35 01 9 NOP i 

34 01 RCL 1 , 35 01 ' 9 NOP , I 35 01 JI.l'lqP __ .J 

71 x i 35 01 9 NOP i 
34 03 RCL 3 I 35 01 9 NOP ,I 

61 + 35 01 9 NOP 
84 R/S 35 01 9 NOP 

34 01 RCL 1 35 01 9 NOP 
-- -- . __ .' ,,<.-_ ..... _-

, 
........ _.----._------. 

-"-- --- -., '"-"" - -- - , -- - - -- -- - .,., ,-- , ... _. - - . --- -~---. --_. -~. --- --- .. -_._- .. ,. ,._.- ... _- _., -- .-. 

xo 

06 

0, 
--~,-"'---- ... ,_. 

O. 
03 

-

, 

Rs 

Rg 
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RECTANGULAR, SPHERICAL CONVERSIONS 

1, ~~ , ~BL 
, 33 01 STO 1 

35 08 gR. 
33 02 STO 2 
35 08 ' gR. 
3303,lST03 , 

32 r' 
09 Vi 

35 09, 9 Rt 
32, r' 
09 Vi 
61 i + 

34 01 RCL 1 
32 r' 
09 Vi 
61 + 
31 f 
09 Vi 

3304, ST04 
34 03. RCL 3 
35 07, 9 x<'-V 

81 + 
32 f-' 
05 COS 

34 02 RCL 2 
34 01 RCL 1 

31 f 
01 R-->P 

3508 gR. 
34 04 RCL 4 

84 RIS 
3508 gR. 

84, RIS 
3508 gR. 

R, x, r 

CODE. KEYS 

84 RIS 
35 08 gR. 
35 08 . gR. 

24 ; RTN 
• 

23 : LBL 
12 B 

33 01 STO 1 
35 08 gR. 
33 02 STO 2 
35 08 ; gR. 
33 03 i STO 3 

31 I f 
05 I COS 

34 01 I RCL I 
71 I x 

34 02 , RCL 2 
31 f 
04 SIN 

34 03 RCL 3 
31 I f 
04 i SIN 

34 01 I RCL I 
71 ' x 
71 : x 

3500lgLSTX 
34 02 RCL 2 

31 f 
05 COS 
71 . x 

84! RIS 
'3508 gR. 

84' RIS 
35 08: gR. 

84' RIS 
35 08 gR. 

R. r 
--- - ----------

R2 V, <P Rs 
--------- - - - I . 

R3 z, 0 iRa I 

R 7 

CODE I KEYS 

35 08 . gR. 
24 . RTN 

35 01 9 NOP 
35 01 9 NOP 
35 01 9 NOP 
35 01 9 NOP 
35 01 ,g NOP 
35 01 I 9 NOP 
35 01 'g NOP 
35 01 9 NOP 
35 01 I 9 NOP 
35 01 9 NOP 
35 01 9 NOP 
35 01 9 NOP 
35 01 • 9 NOP 
35 01 9 NOP 
35 01 9 NOP 
35 01 9 NOP 
35 01 9 NOP 
35 01 ; 9 NOP 
35 01 ' 9 NOP 
35 01 I 9 NOP 
35 01 ' 9 NOP 
35 01 i 9 NOP 
35 01 ; 9 NOP 
35 01 I 9 NOP 
35 01 9 NOP 
35 01 9 NOP 
35 01 9 NOP 
35 01 I 9 NOP 

.-

'R , a 
- ----------

IRg Used 

~" 

-
l., 

~ 

E: 

Math 1-14A 101 

TRANSLATION AND/OR ROTATION 
OF COORDINATE AXES 

CODE KEYS CODE KEYS CODE' 

23 LBL 34 03 RCL3 

11 A 31 f 

. 33 01 STO 1 05 COS 
• , RCL4 i 35 07 9 x;:'y 34 04 
, 71 'x I 33 02 STO 2 

24 RTN 34 03 I RCL 3 

23 LBL 31 'f 

12 B 04 , SIN 

35 07 gx-::'y 34 05 i RCL 5 
• 

34 02 RCL 2 71 I x , 

51 - 61 I + 

35 07 gx-:t.y 24 , RTN 

34 01 RCLI 23 I LBL 

51 - 15 E 

24 ' RTN 12 B 

23 LBL 14 0 

13 C 24 RTN 

33 03 ' STO 3 35 01 9 NOP 

24 . RTN 35 01 9 NOP 
• 

23 LBL 35 01 ' 9 NOP 

\ 14 , 0 35 01 ' 9 NOP 

3304, ST04 35 01 9 NOP 

i 35 07 9 x<'-v 35 01 9 NOP 

I 33 05, STO 5 35 01 9 NOP 

i 34 03 RCL3 35 01 9 NOP 

31 f 35 01 9 NOP 

05, COS 35 01 ' 9 NOP 

71 x 35 01 , 9 NOP 

\ 
35 07 : 9 x<'-v 35 01 9 NOP 

I 42 CHS 35 01 gNOP 
• 34 03, RCL3 35 01 9 NOP 
I 

I 31 f 35 01 gNOP 
, 

04 SIN 35 01 ; 9 NOP , , 
• 

71 x 35 01 I 9 NOP 

61 + 35 01 I 9 NOP 
• 

35 01 
35 01 
35 01 
35 01 
35 01 
35 01 
35 01 
35 01 
35 01 
35 01 
35 01 
35 01 
35 01 
3501 
35 01 
35 01 
3501 
35 01 
35 01 
35 01 
35 01 
35 01 
35 01 
35 01 
35 01 
35 01 
35 01 
35 01 
35 01 
35 01 

, 
----

R, 
, 

Xo IR. x :R7 
-----+- - , , .. ------------

R2 'Ra Yo IRs V 
,- - ._, -- --. • . 

R3 0 Ra Rg 
-~.------- - ---"---

KEYS 

gNOP 
9 NOP 
gNOP 

, gNOP 
• 

, 9 NOP 
i gNOP 
· gNOP 
'g NOP 

gNOP 
gNOP 

· gNOP 
gNOP 
9 NOP 

' 9 NOP 
'g NOP 

gNOP 
9 NOP 
gNOP 
9 NOP 
9 NOP 
9 NOP 
9 NOP 
9 NOP 
gNOP 
9 NOP 
9 NOP 

I gNOP 
'\ 9 NOP 
I 9 NOP 
' NOP ,g 

--. 

, -- , .. _. 

Used 

I 
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ANGLE CONVERSIONS 
,.-_.---------
iCODE 

i- 23 

KEYS 

LBL 
! 11 
! 33 01 

A 
STO 1 
I 

,. 

, 
I 

31 
61 
22 
00 
15 

34 01 
24 
23, 
00, 

TF 1 
GTO 
o 
E 
RCLI 
RTN 
LBL 
o 

, 35 07 
I 32 

9 x-;;:'y 
I-I 

, 

51 
24 
23 

SFI 
RTN 
LBL 

12 8 

" 

33 01 ; STO 1 
01 , 1 

08 8 
00,0 
35' 9 
02 rr 
81 : 
31 I 
61 TFI 
22 GTO 
01 1 
71 x 
15 E 

, 34 01 RCL 1 
i 24 RTN 
I 

23 LBL 
01 1 

, 

I , 
I 

! 
I 

, 
i 

i 

, 
, 
, , 
, 

CODE KEYS 

35 07 ! 9 x~y 
3508'gRJ. 

81 : 
32' r' 
51 SFI 
24 RTN 
23 LBL 
13 ,. C , 

33 01 ! STO 1 
83 ,. • 
09 i 9 , 
31 ' I 
61 TFI 
22 GTO 
02 2 , 

71 ' x , 

15 ' E 
34 01 i RCL 1 

24, RTN 
23 LBL 
02 2 

35 07 9 x~y 
35 08' 9 RJ, 

81' : 
32 I-I 
51 SFI 
24 RTN 
23 LBL 

I, 14', D 
I 33 01 STO 1 

09 9 , , 
, , , 41' t 

01 1 
06 6 
00 0 

------... -.- .. -.. --",,--, 

I 

I 
I 
\ 

I 

i 

CODE KEYS 
f--'---

81 i .,. 

31 ' I 
61 TFI 
22 GTO 
D3 3 
71 i x 
15 ' E , 

34 01 i RCL 1 
24 i RTN 
23 , LBL 
03 3' 

35 07 9 x~y 
35 08 , 9 RJ. 

81 .,. 
32 I-I 

51 I SF 1 
24' RTN 
23 , LBL 
15 ' E 
31 I 
51 SFI , 
24 I RTN 

35 01 : 9 NOP 
35 01 i 9 NOP 

I 35 01 I 9 NOP 
35 01 ' 9 NOP 

I 35 01 9 NOP 
I 35 01 9 NOP 
, 35 01 ' 9 NOP 

35 01 9 NOP 

Ra 

Rg 
... ___ .. _____ -1 

Math 1-16A 103 

SECONDARY VALUES OF 
SIN-', COS-I, TAN-I 

._.- ... ,----",-, _ _ u •• , 
CODE KEYS 

15 ' E 

, 
I , 

CODE KEYS ,-, 
- _. -- .. ---_._--_ ... _--_.-, 

23 
11 
35 
41 
32 
04 
01 
08 
00 ' 

LBL 
A 

9 
DEG 
I-I 

SIN 
1 
8 
o 
9 x-:ty 

D 
RTN 
LBL 
B 

9 
DEG 
I-I 

35 07 
51 
14 
24 
23 
12 
35 
41 
32 
05 COS 
03 3 
06 6 
00 0 

35 07 
51 
14 
24 
23 
13 
35 
41 
32 
06 

9 x-:ty 

D 
RTN 
LBL 
C 
9 
DEG 
r' 
TAN 

01 1 
08 8 
00 0 

, , 
I , , 
, , 

, , 

I 

I 
I 
! 

, 

\ , 

I 
I 

I 

! CODE KEYS 
,- . _ ... , ----=--.j 

, 

I , 
, 
, 
, , 
, 
,. 

i 

i 

61 + 
14 D 
24 RTN 
23 LBL 
14' D 
31 I 
61 TFI 
22 i GTO 
03 I 3 
31 i I 
81 TF2 
22! GTO 

, 

02 2 
24, RTN 
23 LBL 
02 , 2 , 
83 • 
09 ! 9 
81 I .,. 

, 

35' 9 
43 GRD 
24' RTN 
23 LBL 
03 , 3 
35 I 9 
02 rr 
71 x 
01,. 1 
08, 8 
001 0 , 

81 I : 

35, 9 , 
42 RAD 
24 RTN 
23 LBL 

,.- ... _- ------_. 

, 
32 ' I-I 
51 , SFI 
32 ! r' 
71 ' SF2 
24 RTN 

35 01 : 9 NOP 
35 01 i 9 NOP 
35 01 i 9 NOP 
35 01 9 NOP 
35 01 i 9 NOP 
35 01 9 NOP 
35 01 , 9 NOP 
35 01 9 NOP 
35 01 9 NOP 
35 01 9 NOP 
35 01 ' 9 NOP 
35 01 9 NOP 
35 01 9 NOP 
35 01 9 NOP 
35 01 9 NOP 
35 01 ! 9 NOP 
35 01 ,. 9 NOP 
35 01 9 NOP 
35 01 9 NOP , 
35 01 i 9 NOP , 
35 01 i 9 NOP , 

35 01 I 9 NOP 
35 01 ' 9 NOP , 
35 01 ,. 9 NOP 

- i 
Ra 

Rg Used I 
,---~ .. -" -.--- ---,., .. ---------~ 



104 Math 1-17A 

TRIGONOMETRIC FUNCTIONS 
-::::-::-=:-r--:-:-:= ___ 
CODE KEYS CODE! KEYS 

R, .. -.­

R2 
-- --

R3 

23 i LBL 
11 , A , 
31 f 
61 , TFI , 
22, GTO 
01 1 
31 : f , 
06 I TAN 
35 I 9 
04 ' 'Ix 
24 I RTN 

23 I LBL 
12 I B 
31 ' f 
61 TFI 
22 GTO 
02 ' 2 
31 I f 
05 I cos 
35 . 9 
04 I 'Ix 
24 I RTN 
23 I LBL 
13 I C 
31 I f 
61 I TFI , 

22 I GTO 
03 I 3 
31 , f , 
04 I SIN , 

35 9 
04 : '/x 
24' RTN 
23 , LBL , 
01 : 1 

35 I 9 
04 '/x 
32 i f-' 
06 I TAN 
15 ' E 
24 RTN 
23 , LBL 
02 2 
35 I 9 
04 i 'Ix 
32 f-' 
05 COS 
15 E 
24 ' RTN 
23 LBL 
03 . 3 

, 

35 9 
04 'Ix 
32 i r' 
04 I SIN 
15 ' E 
24 i RTN 
23 I LBL 
14 ' D 
31 I f 
51 I SF 1 
24 i RTN 
23 LBL 
15! E 
32 i f-' 
51 ! SF 1 
24: RTN 

35 01 I 9 NOP 
35 01 . 9 Nap 
35 01 i 9 Nap 

• 

CODE KEYS 

35 01 gNOP 
35 01 gNOP 
35 01 9 Nap 
35 01 

, 
9 Nap 

35 01 9 Nap 
35 01 gNOP 
35 01 9 Nap 
35 01 , 9 Nap 
35 01 9 Nap 
35 01 9 Nap 
35 01 9 Nap 
3501 9 Nap 
35 01 , 9 Nap 
35 01 9 Nap 
35 01 gNOP 
35 01 9 Nap 
35 01 9 Nap 
35 01 9 Nap 
35 01 I 9 Nap 
35 01 , gNOP 
35 01 9 Nap 
35 01 , 9 Nap 
35 01 gNOP 
35 01 9 Nap 
35 01 gNOP 
35 01 9 Nap 
35 01 , 9 Nap 
35 01 I 9 Nap 
35 01 I 9 Nap 
35 01' Nap 

- -- , 

Used 

~. 

~ 

~! 
I 

• 

Math l-IBA 105 

HYPERBOLIC FUNCTIONS 
.~---

iCODE' KEYS 
r--23LBL 

I 

I 

I 

11 A 
32 f- 1 

07 LN 
41 t 
35 9 
04 , '/x 
51 -
02 2 
81 ,.;-
24 ' RTN 
23 LBL 
12 I B 
32 'f- 1 

07 i LN 
41 t 
35 ,g 
04 , '/x 
61 ,+ 
02 2 
81 . .;-, 

24 • RTN 
23 ' LBL 
13 C 
32 . r ' 
07 : LN 
33 STO 
09 9 , 

41 t 
35 9 
04 "/x 
51 -
34 RCL 
09 9 

I 35 O?_ 9 LST X 

__ , 
R, 
.. . - -- --

R2 
-

R3 

, 

.CODEi KEYS 

61 i+ 
81 ' . , -;-

24 RTN 
23 L8L 
14 'D 
35 9 
04 'Ix 
24 RTN 

35 01 9 Nap 
35 01 Ig Nap 
35 01 9 Nap 
35 01 9 Nap 
35 01 i 9 Nap 
35 01 . 9 Nap 
35 01 9 Nap 
35 01 9 Nap 
35 01 , 9 Nap 
35 01 ' gNOP 
35 01 'gNOP 
35 01 9 Nap 
35 01 9 Nap 
35 01 9 Nap 
35 01 9 Nap 
35 01 'g NO~ 
35 01 ,g Nap 
35 01 9 Nap 
35 01 9 NOP 
35 01 9 Nap 
35 01 ,g Nap 
35 01 . 9 NOP 
35 01 9 NOP 
35 01 I 9 Nap 
3501 I 9 NOP 
3501 : 9 Nap 
35 01 9 Nap 

R4 
- -.- -

Rs 
R6 

----,------ - ._- ---

CODE KEYS 

35 01 
1 9 Nap 

35 01 9 NOP 
35 01 9 NOP 
35 01 'g NOP 
35 01 9 NOP 
35 01 'g Nap 
35 01 9 NOP 
35 01 'g NOP 
35 01 gNOP 
35 01 9 Nap 
35 01 9 Nap 
35 01 9 Nap 
35 01 gNOP 
35 01 9 NOP 
35 01 gNOP 
35 01 'g Nap 
35 01 9 Nap 
35 01 9 Nap 
35 01 , 9 NOP 
35 01 '9 NOP 
35 01 9 Nap 
35 01 • 9 NOP 
35 01 '9 NOP 

, 

35 01 9 Nap 
35 01 · 9 Nap 
35 01 19 Nap 
35 01 9 Nap 
35 01 · 9 NOP 
35 01 9 Nap 
35 01 'g NOP 

iR7 
--, .. 

Ra ,_ .. . 

Rg Used 
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INVERSE HYPERBOLIC FUNCTIONS 
- ,- -_., ... __ . 

"CODE KEYS 
~- _. ------------

, 
, 

23 LBL 
11 A 
41 t 
32 I" 
09 ,;x 
01 1 
61 + 
31 f 
09 ,;x 
61 + 
31 , f 
07 LN 
24, RTN 
23; LBL 
12 B 
41 t 
32 I" 
09 ,;x 
01 1 
51 -
31 I 
09 ,;x 
61 ; + 
31 I 
07 LN 
24 RTN 
23 LBL 
13 C 
41 t 
01 1 

35 07 9 X?y 

I , 

I 
i 

I 
I 
, 

I , 

I 

I 
i , 
I 

I 
61 + I 
01 1 I 

3500 gLSTX I 

51 I 
-,. _. ,. ,_" ,,_. _______ ..J 

, 

CODE. KEYS 

81 '"'" 
31 ; I 

07 LN 
02 2 
81 ; : 

24 RTN 
23 ' LBL 
14 ' D 
35 9 
04 ! 'Ix 
24 : RTN 

35 01 9 NOP , 
35 01 i 9 NOP 

, 35 01 ' 9 NOP 

I 35 01 ; 9 NOP 
, 35 01 I 9 NOP 

3501'gNOP 
35 01 9 NOP 

I 35 01 ' 9 NOP 
i 35 01 • 9 NOP 
I 35 01 9 NOP 
, 
I 35 01 : 9 NOP 
I 35 01 I 9 NOP 
, 
! 35 01 9 NOP 

i 35 01 , 9 NOP 
, 35 01 i 9 NOP 
, 
i 35 01 9 NOP 
I 35 01 ; 9 NOP 

35 01 ' 9 NOP 
, 
I 35 01 9 NOP 
I 

35 01 , 9 NOP 
, 35 01 • 9 NOP 
, 
, 35 01 9 NOP 

i 35 01 9 NOP 
: 35 01 9 NOP 

I 

, 

, 

I 

I , 
, 

i 

\ , 
I 

i , , , 

I 
I 
I 

CODE' KEYS , 

35 01 i 9 NOP 
35 01 9 NOP 
35 01 I 9 NOP 

, 

35 01 I 9 NOP 
35 01 ,g NOP 
35 01 9 NOP 
35 01 ,g NOP 
35 01 ,g NOP 
35 01 ! 9 NOP 
35 01 I 9 NOP 
35 01 ,g NOP , 

35 01 I 9 NOP , 

35 01 : 9 NOP 

I
, 35 01 i 9 NOP 

35 01 I 9 NOP 
35 01 I 9 NOP 
35 01 : 9 NOP 
35 01 i 9 NOP 
35 01 : 9 NOP 
35 01 9 NOP 

I 35 01 I 9 NOP 
I 35 01 ,g NOP 

'I 35 01 9 NOP 
35 01 : 9 NOP 

/35 01 9 NOP 
1 35 01 9 NOP 
: 35 01 , 9 NOP 

! 35 01 ' 9 NOP I 

I' 35 01 9 NOP J 
, 35 01~g,,-NOP 

" --- -, ._-",--,--,_._. __ .,--
, R, R, ,._.-.--- R;""'··' -,-"--

Rs 
- -

-

Rg I 
. . - . - ---' --.. - .. - . - - -- -_ .. _. _ .. -" . --- -- "-'-' - _. -" .- .-,- - - .. , -,. - -- _ ..... -------.-

~, I 

~, I 
, I 

~, I 

~_ I 

~. 

~ 

~ 

~-

~, 

~ 

~-. 

Math 1-20A lUf 

SOLUTION OF A TRIANGLE 
(GIVEN a, b, c, or a, b, C) 

,-'-----'- '- -----
, CODE KEYS " CODE' KEYS CODE' KEYS 

,'23 --=-LC=Bi,··,-j ~' 84' RIS 1--04 'SIN 

, 11 A ' 34 03 ' RCL 3 35 07 9 X?y 

, 33 03 STO 3 i I 34 01 RCL 1 81 ,"'" 

i 35 08 9 Rj, i I 71 x 33 03 ' STO 3 

, 33 02 STO 2 I: , 3
0

24 IS'I'N 34 01 ' RCL 1 

i 35 08 9 Rj, I 71 x 
! 33 01 STO 1 \' 24 , RTN 32 ! I" 

32 I" 23 LBL 04 I SIN 

09,;x ! 12 " B 84 IRIS 

: 34 02 RCL 2' 33 03 " STO 3 34 03 \ RCL 3 

" 32 I" 35 08 I 9 Rj, 34 02 RCL 2 

09 ,;x I 33 02 I STO 2 71 " x 

, 61 + I I 35 08 , 9 Rt 32 I I" 

i 34 03 RCL 3 I 33 01 i STO 1 04 ' SIN 

32 I" 32 I I" 24 I RTN 

09 ,;x 09 I ,;x 35 01 I 9 NOP 

34 02 \ RCL 2 35 01 I 9 NOP 

, 32 r' 35 01 I 9 NOP 

" \ 09 I ,;x 35 01 ' 9 NOP 

34 01 RCL l' 61 , + 35 01 I 9 NOP 

34 02 RCL 2 : \ 34 01 I RCL 1 35 01 , 9 NOP 

51 -
02 2 
81 : I 

71 x ! I 34 02 I RCL 2 35 01 i 9 NOP 

81: \ 'I 71 x 35 01 I 9 NOP 

32 r' ! I 34 03 I RCL 3 35 01 ' 9 NOP 

05 COS I 35 01 , 9 NOP 

84 RIS ' 35 01 I 9 NOP 

31 f \ 71 : x 35 01 I 9 NOP 

04 SIN '! 02 2 35 01 I 9 NOP 

34 03 RCL 3 I,' i 71, x 35 01 ' 9 NOP 

81 "'" ! 51 , - 35 01 I 9 NOP 

33 03 STO 3 i 31 , f ' 

34 02 RCL 2 09, ,;x 

71 x i 84: RIS 

32 I" I 34 03', RCL 3 

" __ 04SIN" L_ 31 ~~ __ J 

_., .' ,._--_.---.. -----=0------'- --'-
R, R7 a 

b Rs Rs 
-- - . -

- j 

cor C R6 Rg Used i 
__ ", _____ . __ , _ . ______ ~ ~, ____ "____ _ __ --1 

---------------------------. 
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SOLUTION OF A TRIANGLE 
(GIVEN a, A, C or a, B, C) 
., 

CODE KEYS: 
23 LBL 
1 1 A 
35 9 
41 

• 33 01 
, 35 08 
; 33 02 
; 35 09 

61 , 

DEG 
STO 1 
9 Rt 
STO 2 
9 Rt 
+ 

, 

" 01 1 
, 08 8 ; 
, 00 0 
, 35 07 9 x1!-y 

51 
84 R/S 

: 33 03 , STO 3 
31 f , 

• , , 04 SIN , 
71 

, 34 02 
x 
RCL 2 , 

, 31 
I f 

04 SIN 
81 
84 

, 34 01 
! 31 

04 
71 

34 03 
31 
04 

• 
• 

R/S 
RCL 1 
f 
SIN 
x 
RCL 3 
f 
SIN 
• 
• 81 

24 
23 

RTN 
LBL 

12 B 

R, Used 

R2 Used 

R3 Used 

__ .J 

! , 
: 

, , , 

• , 

l , 
I 

, 
, 
, 

r--'-'-' --.--.".' ---- .. , 

! CODE KEYS! . ' 
35 , 

I 41 
• 

133 02 
1 35 08 
133 01 
',35 08 , 
I 33 03 i 34 02 
! 31 
, 04 

71 

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

9 
DEG 
STO 2 
9 Rj. 
STO 1 
9 R j. 
ST03 
RCL 2 
f 
SIN 
x 

01 1 
08 8 
00 0 

I 34 02 
34 01 

61 
51 
84 
31 
04 

, 33 02 
81 
84 

34 01 
31 
04 

, 34 03 
71 

, 34 02 
81 
24 

, 35 01 
, 35 01 

35 01 

RCL 2 
RCLl 
+ 

R/S 
f 
SIN 
STO 2 
• 
• 

R/S 
RCL 1 
f 
SIN 
RCL 3 
x 
RCL 2 
• 
• 

RTN 
9 NOP 
9 NOP 
9 NOP 

• 

• , , , 
I 

I 
I 

• , , 

, 
I 

I , 
· 

• , 

f - ,._- --- -''', -- - -,-' '-"- """1 

'CODE KEYS! , ' r- .~--------.- -.-----. -- J 

i 35 01 9 NOP 1 
: 35 01 9 NOP I 
135 01 9 NOP ! 
135 01 9 NOP 
,35 01 9 NOP , 
135 D1 9 NOP 
i 35 01 9 NOP 

35 01 ,g NOP 
I 35 0'1 ,g NOP 
135 01 9 NOP 
135 01 ,g NOP 
1 35 01 9 NOP 
135 01 9 NOP 
13501gNOP 
',35 01 9 NOP 
13501 gNOP 
j35 01 ,g NOP 
: 35 01 9 NOP 
'35 01 ,g NOP 
, 35 01 9 NOP 
; 35 01 9 NOP 
. 35 01 9 NOP 
,35 01 9 NOP 
,35 01 9 NOP 
,35 01 9 NOP 
, 35 01 9 NOP 
, 35 01 9 NOP 
, 35 01 9 NOP 
'35 01 9 NOP 
, 35 01 9 NOP 

I 
I 

! 
, 

i 

I 
I 
I 
• , 
, , 

, 
--'- .,-.. -, 

'R7 

R8 
Rg Used 

~, 

E! 
~! 
lS! 
~! 
... ! 
I!i! 
lol-! 

I,ll 
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SOLUTION OF A TRIANGLE 
(GIVEN B, b, c) 

CODE KEYS 
23 LBL 
11 A 
32 f~' 

51 SF1 
32 f~' 
71 SF2 
24 RTN 
23 LBL 
12 B 

33 01 
35 08 
33 04 
35 08 
33 02 

STO 1 
9 Rt 
ST04 
9 Rt 
STO 2 

31 f 
04 SIN 

34 01 RCL 1 
71 

34 04 
81 

x 
RCL 4 
• 
• 

32 r-' 
04 I SIN 
84 

33 03 
23 
05 
02 
00 

R/S 
STO 3 
LBL 
5 
2 
o 

00 0 
41 t 
01 1 
08 8 
00 0 
31 
61 

f 
TF1 

c 

B 

C 

• 
1, 

, 

, --'---

CODE KEYS, 

35 9 
02 n 
31 
81 

35 08 
, 35 01 
, 34 02 
" 34 03 

61 
35 07 

51 
42 

, 84 
135 00 

35 07 

, 
31 
04 

i 34 01 
71 

34 03 
31 
04 
81 
84 
44 

34 03 
51 
84 

33 03 
22 
05 

35 01 
35 01 
35 01 
35 01 

f 
TF2 
9 R j. 
9 NOP 
RCL 2 
RCL3 
+ 
9 x"i:-y 

CHS 
RIS 
9 LST X 
~ 9 X+-Y 

f 
SIN 
RCL 1 
x 
RCL 3 
f 
SIN 
• 
• 

R/S 
CLX 
RCL 3 

RIS 
STO 3 
GTO 
5 
9 NOP 
9 NOP 
9 NOP 
9 NOP 

, 
• 

'i 

I 
I 

! 

\ 

I 
I, 

, 

\, , , 

, , 

I 
I 
• , 
\ 

,-------

'CODE KEYS : 
'". _J 

! 35 01 9 NOP 
135 01 9 NOP 
,35 01 9 NOP 
35 01 9 NOP 
35 01 9 NOP 

135 01 9 NOP 
i 35 01 9 NOP 
; 35 01 9 NOP 
! 35 01 9 NOP 
135 01 9 NOP 
i 35 01 9 NOP 
! 35 01 9 NOP 
! 35 01 9 NOP 
! 35 01 9 NOP 
I 35 01 9 NOP 
I 35 01 9 NOP 
i,35 01 9 NOP 
; 35 01 9 NOP 
I 

';3501 gNOP 
I 35 01 9 NOP 
1 35 01 9 NOP 
! 35 01 9 NOP 
135 01 9 NOP 
I 35 01 9 NOP 
135 01 9 NOP , 

I 35 01 9 NOP 
: 35 01 9 NOP , 
',35 01 9 NOP 
,35 01 9 NOP 

j 
i , 

, 

\ 

! 

j 

I , , 
, 

'. 35 01 9 NOP -. - .' .-' --' .--- ... --. -,"-" 
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SPHERICAL TRIANGLES 
~:, AREA OF A TRIANGLE CODE KEYS CODE KEYS CODE KEYS 

44 CLX 31 I 35 09 9 Rt E: CODE KEYS CODE KEYS CODE KEYS 
32 1- I 61 TF 1 35 09 9 Rt 23 LBL 23 LBL 33 06 STO 6 • 
51 SF 1 42 CHS 33 03 STO 3 ~ 11 A 13 C 35 08 gR. 
84 R/S 35 01 9 Nap 31 I 14 0 33 01 STO 1 33 05 STO 5 

33 03 STO 3 61 + 05 COS , 35 07 9 x~y 35 07 9 X~y 35 08 gR. 
35 08 9 Rt 32 I-I 34 01 RCL 1 35 08 9 Ri 31 f 33 04 STO 4 
33 02 STO 2 05 cos 31 I , 61 + 04 StN 34 06 RCL 6 
35 08 gR. 33 01 STO 1 05 cos 61 + 35 00 9 LST X 51 
33 01 STO 1 23 LBL 34 02 RCL 2 

~: 02 2 35 08 gR. 34 02 RCL 2 
44 CLX 12 B 31 I 81 . 35 07 9 x-:ty 71 x -. 
84 R/S 14 0 05 cos 41 t 31 f 34 06 RCL 6 

~. 23 L8L 33 04 STO 4 71 x 41 1 04 SIN 34 05 RCL 5 , 

13 C 14 0 31 I 41 1 71 x 51 
31 I 33 05 STO 5 61 TF 1 ~ 34 01 RCL 1 35 07 9 x-:t-y 34 01 RCL 1 
51 SF 1 14 0 42 CHS 51 32 I-I 71 x 
84 R/S 33 06 STO 6 ' 35 01 9 Nap i 71 x 09 .JX 61 + 
23 LBL 34 01 RCL 1 51 35 07 9 x--::-y 71 x 34 05 RCL 5 
1 1 A 84 R/S 34 01 RCL 1 i I 34 02 RCL 2 02 2 34 04 RCL 4 

34 01 RCL 1 34 02 RCL 2 51 31 f 81 · 51 -· 
34 02 RCL 2 84 R/S 04 SIN ~' 71 x 35 07 9 X?y 34 03 RCL 3 

31 I 34 03 RCL 3 81 • 

35 07 9 x-;ty 34 01 RCL 1 71 x - • 

04 SIN 84 R/S 34 02 RCL 2 34 03 RCL 3 61 + 61 + 
~ 32 1- I 34 04 RCL 4 31 I 51 31 I 02 2 

01 R-+P SIN 81 • 84 R/S 04 SIN 71 04 -x • 

34 03 RCL 3 34 05 RCL5 81 ~ f 81 • 35 9 • 31 -- • • 

31 I 84 R/S 32 r l 09 .JX 24 RTN 06 ABS 
04 SIN 34 06 RCL 6 05 COS 24 RTN 23 LBL 24 RTN 
71 x 24 RTN 24 RTN 23 LBL 14 0 35 01 9 Nap 

34 02 RCL 2 23 LBL 35 01 9 Nap ~ 12 B 33 03 STO 3 35 01 9 NOP 
31 I 0 35 08 gR. 35 01 9 NOP 14 35 01 9 Nap 31 I 
05 COS 34 01 RCL 1 E 04 SIN 33 02 STO 2 35 01 9 Nap 

34 03 RCL 3 34 02 RCL 2 71 35 08 gR. x 
31 f 33 01 STO 1 

E 
71 x 33 01 STO 1 

05 COS 34 03 RCL 3 02 2 24 RTN 
71 x 33 02 STO 2 81 , 23 LBL -, 

~I 24 RTN 15 E 

R, Used R4 A or a R7 I!!' I 
R2 Used Rs B or b Rs tol! 

R, Used R4 Used R7 
R3 Used Rs Cor c Rg Used R2 Used Rs Used Rs 

~! R3 Used Rs Used Rg Used 

til 
(IiO! 

1 
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AREA OF A POLYGON i~ CIRCLE DETERMINED BY THREE POINTS 
- - , - --_., .. _ .... ~ .,_ .. _---_. ---

CODE , CODE KEYS 1 

, 
II!! CODE KEYS KEYS ,CODE KEYS CODE KEYS CODE KEYS 

I' ... - . , - --- ----·--1 t------- -.-, 

23 LBL , 15 E • , 35 01 9 NOP 23 LBL 34 05 RCL 5 34 02 RCL 2 
, 

135 01 I" 1 1 A , 34 05 RCL 5 9 NOP 11 A 35 07 9 x~y 51 

33 04 ST04 02 2 i 35 01 9 NOP 33 02 STO 2 51 34 04 RCL4 
, I,. • 35 08 gR. 81 

, 
: 35 01 9 NOP 35 07 9 x--::-y 84 R/S 34 02 RCL 2 -, , 

I 33 03 ST03 24 RTN 35 01 9 NOP 33 01 STO 1 33 01 STO 1 61 + 

, 35 08 gR. 23 LBL 135 01 9 NOP I,. 24 RTN 34 02 RCL 2 71 x 

, 33 02 STO 2 15 E 9 NOP 23 LBL 84 R/S 61 + , 35 01 
35 08 gR. ! 35 07 9 x~y I 35 01 9 NOP ~, 

12 B 34 04 RCL4 34 03 RCL 3 

'35 08 
, 

• 33 01 STO 1 gR. I 35 01 9 NOP , 33 04 ST04 51 , 34 01 RCL1 
, I : 34 03 RCL 3 61 + , I 35 01 9 NOP 35 07 9 x1:.y 35 07 9 x-;;:'y 51 , , 

I~" 
, I 

61 33 06 STO 6 
, 34 03 RCL3 02 2 + , 35 01 9 NOP I 33 03 STO 3 

, I 
1 34 02 RCL 2 ' 35 08 gR. I 35 01 9 NOP 15 E 51 71 x 

I , 
~, : 34 04 RCL4 i 35 07 9 x-:?y 

, 
,35 01 f 81 

, 

i 9 NOP 33 07 STO 7 31 -, 

51 51 i I 35 01 9 NOP 14 D 01 R-+P 24 RTN 

71 • 34 06 RCL6 
, 

~, ,35 01 9 NOP x , 
35 01 9 NOP 33 08 STO 8 84 R/S , , 

, , 
, 35 01 

, 

33 05 STO 5 
, 

71 35 01 gNOP , , x 9 NOP I 24 RTN 23 LBL 

34 04 RCL4 33 STO : 35 01 9 NOP 23 LBL 14 D ' 35 01 9 NOP 

34 03 RCL3 61 + , 35 01 ' 9 NOP 13 C 34 04 RCL4 ' 35 01 9 NOP 

23 LBL 05 5 ' 35 01 9 NOP 33 04 ST04 34 02 RCL 2 35 01 9 NOP 

01 1 34 04 RCL4 .35 01 9 NOP 35 07 gx~y 51 ' 35 01 9 NOP 

84 R/S 34 03 RCL3 35 01 9 NOP , 

~ 
33 03 STO 3 34 03 RCL 3 35 01 9 NOP 

33 04 ST04 24 RTN 
, 

35 01 9 NOP 
, 15 E 34 01 RCL 1 35 01 9 NOP , , 

35 07 9 x-:t.V 35 01 9 NOP 35 01 9 NOP 
[iI 

33 05 STO 5 51 35 01 9 NOP 

33 03 STO 3 35 01 9 NOP 35 01 9 NOP 14 D 81 • 35 01 9 NOP -, 

15 E 35 01 9 NOP 35 01 9 NOP 33 06 ST06 24 RTN 35 01 9 NOP 

22 GTO 35 01 9 NOP 35 01 9 NOP 34 08 RCL 8 23 LBL 35 01 9 NOP 

01 1 35 01 9 NOP 35 01 9 NOP 51 15 E 35 01 9 NOP 

23 LBL 35 01 9 NOP 35 01 9 NOP 35 07 gx-::'y 34 03 RCL3 35 01 9 NOP 

12 B 35 01 9 NOP , 35 01 9 NOP 34 07 RCL 7 34 01 RCL 1 35 01 9 NOP 

33 04 ST04 35 01 9 NOP 35 01 9 NOP ~ 51 51 35 01 9 NOP 

35 07 9 x-:t.y 35 01 9 NOP 35 07 9 x-:t.y 34 03 RCL 3 

33 03 ST03 35 01 9 NOP 81 
, 

34 01 RCL 1 
E 

-, 

15 E 35 01 9 NOP 33 02 STO 2 61 + 

34 02 RCL 2 35 01 9 NOP 34 06 RCL 6 71 x 

34 01 RCL 1 35 01 9 NOP 71 x 34 04 RCL4 

E R, R, XI R4 Used R7 Xl, XO R4 Y2, Y3 R7 KI 

R2 YI Rs Used Ra ~, R2 VI,YO Rs K, Ra NI 

R3 Used R6 Used Rg Iii 

Iii! 
t;;! 

R3 X2, X3 R6 N, Rg Used 
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POLYGONS INSCRIBED IN AND 
EQUALL Y SPACED POINTS ON A CIRCLE ~ !I CIRCUMSCRIBED ABOUT A CIRCLE 

CODE KEYS CODE KEYS CODE KEYS ~ I. CODE KEYS CODE KEYS CODE KEYS 

23 LBL 35 08 9 R} 35 01 9 NOP I- 23 LBL 34 03 RCL 3 35 01 9 NOP 

11 A 33 01 STO 1 35 01 9 NOP Ii 11 A 71 x 35 01 9 NOP 

35 9 84 R/S 35 01 9 NOP I. 33 03 STO 3 02 2 35 01 9 NOP 

02 7T 33 03 STO 3 35 01 9 NOP P 01 1 81 35 01 9 NOP 

02 2 35 07 9 x~Y 35 01 9 NOP 08 8 24 RTN 35 01 9 NOP 

71 x 33 04 ST04 35 01 9 NOP iii '. 00 a 23 LBL 35 01 9 NOP 

33 01 STO 1 34 01 RCL 1 35 01 9 NOP 35 07 9 x~Y 14 0 35 01 9 NOP 
04 4 23 LBL 35 01 9 NOP 

~ Itl 81 34 01 RCL1 35 01 9 NOP 

00 a 01 1 35 01 9 NOP 33 01 STO 1 31 f 35 01 9 NOP 

00 a 34 02 RCL 2 35 01 9 NOP 
~ !. 35 07 9 x~Y 06 TAN 35 01 9 NOP 

33 02 STO 2 32 f~ I 35 01 9 NOP 33 02 STO 2 34 02 RCL 2 35 01 9 NOP 

03 3 01 R-+P 35 01 9 NOP !. 35 9 71 x 35 01 9 NOP 

06 6 34 03 RCL 3 35 01 9 NOP tr 41 DEG 02 2 35 01 9 NOP 

00 a 61 + 35 01 9 NOP !. 24 RTN 71 x 35 01 9 NOP 

33 05 STO 5 84 R/S 35 01 9 NOP ~ 23 LBL 24 RTN 35 01 9 NOP 

43 EEX 35 07 9 x~Y 35 01 9 NOP !. 12 B 23 LBL 35 01 9 NOP 

02 2 34 04 RCL 4 35 01 9 NOP r- 34 01 RCL1 15 E 35 01 9 NOP ..,. 
31 61 + 35 01 9 NOP 31 f 34 01 RCL1 35 01 9 NOP 

04 SIN 84 R/S 35 01 9 NOP ~ :. 04 SIN 31 f 35 01 9 NOP 

01 1 34 01 RCL 1 35 01 9 NOP 34 02 RCL 2 06 TAN 35 01 9 NOP 

35 23 gFY 34 05 RCL 5 35 01 9 NOP 
~ ~. 71 x 34 02 RCL2 35 01 9 NOP 

34 02 RCL 2 61 + 35 01 9 NOP 02 2 32 f- I 35 01 9 NOP 

33 05 STO 5 33 01 STO 1 35 01 9 ~JOP i. 71 x 09 v'X 35 01 9 NOP 

44 CLX 22 GTO 35 01 9 NOP ~ 24 RTN 71 x 35 01 9 NOP 

35 24 9 x>y 01 35 01 9 NOP 23 LBL 34 03 RCL 3 35 01 9 NOP 

34 01 RCL 1 35 01 9 NOP 35 01 9 NOP ~ I. 13 C 71 x 35 01 9 NOP 

33 05 STO 5 35 01 9 NOP 35 01 9 NOP 34 01 RCL1 24 RTN 35 01 9 NOP 

84 RIS 35 01 9 NOP 35 01 9 NOP ~ • 02 2 35 01 9 NOP 35 01 9 NOP 

41 t 35 01 9 NOP 35 01 9 NOP 71 x 35 01 9 NOP 35 01 9 NOP 

34 05 RCL 5 35 01 9 NOP 35 01 9 NOP ~ • 31 f 35 01 9 NOP 35 01 9 NOP 

35 07 lJ X?y 35 01 lJ I\JOP 04 SIN 35 01 9 NOP 
81 35 01 9 NOP Ii !. 34 02 RCL 2 35 01 9 NOP 

33 05 STO 5 35 01 9 NOP 32 f- 1 35 01 9 NOP 
35 08 9 R i 35 01 9 I\IOP 09 v'x 35 01 9 NOP 
33 02 STO 2 35 01 9 NOP P :~ 71 x 35 01 9 NOP 

~ 
R1 2n,O R4 Yo R/ 

31 
r~ , i80/n R4 R7 

R2 4ilO, r Rs 360, C Rs ~ !II H, Rs R8 
R] RE' RJ USt:(1 

~ 
H R6 R9 L':)t'd • 

p • 
~ '. I 
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UNIT CONVERSIONS: UNIT CONVERSIONS: 
C-+F; ft, in-+cm; Ib-+kg ~ Q mi---+km; gal---+ltr; yd-+m; ac-+ft2 

CODE KEYS CODE KEYS CODE KEYS ~ II CODE KEYS CODE KEYS CODE KEYS 
23 LBL 02 2 04 4 .. a 23 LBL 04 4 35 01 9 Nap 
11 A 71 x 05 5 11 A 04 4 35 01 9 Nap 
31 f 61 + 03 3 41 t 22 GTO 35 01 9 Nap 
61 TF 1 02 2 05 5 ta '. 01 02 2 35 01 9 Nap 
22 GTO 83 09 9 83 23 LBL 35 01 9 Nap 
01 1 05 5 02 2 .. '. 06 6 14 D 35 01 9 Nap 
41 t 04 4 03 3 00 0 41 t 35 01 9 Nap 
01 71 x 07 7 t '. 09 9 04 4 35 01 9 Nap 
83 24 RTN 31 f 03 3 03 3 35 01 9 Nap 
08 8 23 LBL 61 TF 1 

I! ',. 
04 4 05 5 35 01 9 Nap 

71 x 02 2 22 GTO 04 4 06 6 35 01 9 Nap 
03 3 41 t 03 3 

~ ',W 22 GTO 00 0 35 01 9 Nap 
02 2 03 3 71 x 02 2 23 LBL 35 01 9 Nap 
61 + 00 0 24 RTN 23 LBL 02 2 35 01 9 NOP 
24 RTN 83 23 LBL ~ '. 12 B 31 f 35 01 9 Nap 
23 LBL 04 4 03 3 41 t 61 TF1 35 01 9 Nap 
01 1 08 8 81 ~ ,'. 03 3 22 GTO 35 01 9 Nap 
41 t 81 15 E 83 01 35 01 9 Nap 
03 3 41 t 24 RTN ~ :. 07 7 71 x 35 01 9 Nap 
02 2 31 f 23 LBL !. 08 8 24 RTN 35 01 9 Nap 
51 - 83 INT 14 D ~ 05 5 23 LBL 35 01 9 Nap 
01 33 01 STO 1 31 f 

!. 04 4 15 E 35 01 9 Nap 
83 51 - 51 SF 1 E 01 1 31 f 35 01 9 Nap 
08 8 01 1 24 RTN 01 51 SF1 35 01 9 Nap 
81 02 2 23 LBL 

~ \. 07 7 24 RTN 35 01 9 Nap 
15 E 71 x 15 E 08 8 23 LBL 35 01 9 Nap 
24 RTN 34 01 RCL 1 32 f- 1 

I 04 4 01 1 35 01 9 Nap 
23 LBL 15 E 51 SF 1 ~ ill 22 GTO 81 35 01 9 Nap 
12 B 84 R/S 24 RTN 02 2 32 c 1 35 01 9 Nap 
31 f 35 07 9 x~y 35 01 9 Nap ~ ;. 23 LBL 51 SF1 35 01 9 Nap 
61 TF 1 24 RTN 13 C 84 R/S 
22 GTO 23 LBL 

~ • 41 t 35 01 9 Nap 
02 2 13 C 83 35 01 9 Nap 

35 07 9 x~y 41 t 
P ~ 

09 9 35 01 9 Nap 
01 1 83 01 35 01 9 Nap 

E :tI 
R1 Used R4 R7 RI R4 R7 
R2 Rs Rs :. R2 Rs Rs 
R3 R6 Rg j :e R3 R6 Rg 

•• ',. 
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POL YNOMIAL EVALUATION (REAL) t «I LINEAR AND LAGRANGIAN INTERPOLATIONS 
I 

CODE KEYS CODE KEYS CODE KEYS t ifl CODE KEYS CODE KEYS CODE KEYS 

23 LBL 61 + 35 01 9 NOP .. :n 04 STO 4 35 07 9 x~y 34 02 RCL 2 
III 11 A 71 x 35 01 9 NOP 

!. 
]5 08 lj R t 51 51 

31 f 34 06 RCL 6 35 01 9 NOP 33 03 STO 3 71 x 34 07 RCL 7 
43 REG 61 + 35 01 9 NOP ~ 35 08 <J R t 33 06 STO 6 34 03 RCL 3 

33 01 STO 1 71 x 35 01 9 NOP !U 33 02 STO 2 24 RTN 51 
84 R/S 34 05 RCL 5 35 01 9 NOP ~ ]5 08 y R t 23 LBL 71 x 

33 02 STO 2 61 + 35 01 9 NOP 33 01 STO 1 14 D 34 04 RCL4 
84 R/S 71 x 35 01 9 NOP t ·:11 84 R/S 41 t 71 x 

33 03 STO 3 34 04 RCL4 35 01 9 NOP 23 LBL 34 06 RCL 6 34 07 RCL 7 
84 R/S 61 + 35 01 9 NOP l! ·la 12 B 81 34 01 RCL1 

33 04 ST04 71 x 35 01 9 NOP 

t .!. 33 05 STO 5 33 06 ST06 51 
84 R/S 34 03 RCL3 35 01 9 [\lOP 34 01 RCL 1 44 CLX 34 07 RCL 7 

33 05 STO 5 61 + 35 01 9 NOP 

I!!. 
51 34 02 RCL 2 34 03 RCL 3 

84 R/S 71 x 35 01 9 NOP 34 04 RCL 4 34 01 RCL 1 51 
33 06 STO 6 34 02 RCL 2 35 01 9 NOP 71 x 51 71 x 

84 R/S 61 + 35 01 9 NOP !. 34 03 RCL 3 81 34 05 RCL 5 
33 07 STO 7 71 x 35 01 9 NOP ~ 34 05 RCL 5 34 02 RCL 2 71 x 

84 R/S 34 01 RCL 1 35 01 9 NOP I 51 34 03 RCL 3 61 + 
33 08 STO 8 61 + 35 01 9 NOP ~ ia 34 02 RCL 2 51 34 07 RCL 7 

84 R/S 24 RTN 35 01 9 NOP 71 x 81 34 01 RCL 1 
33 STO 35 01 9 NOP 35 01 9 NOP ~ I. 61 + 33 05 STO 5 51 
09 9 35 01 9 NOP 35 01 9 NOP !. 

34 03 RCL 3 44 CLX 34 07 RCL 7 
84 R/S 35 01 9 NOP 35 01 9 NOP E 34 01 RCL 1 34 01 RCL 1 34 02 RCL 2 
23 LBL 35 01 9 NOP 35 01 9 NOP 

!. 
51 34 02 RCL 2 51 

12 B 35 01 9 NOP 35 01 9 NOP 81 51 71 x 
41 t 35 01 9 NOP 35 01 9 NOP P 24 RTN 81 34 06 RCL 6 
41 t 35 01 9 NOP 35 01 9 NOP !. 23 LBL 34 01 RCL 1 71 x 
41 t 35 01 9 NOP 35 01 9 NOP ~ 13 C 34 03 RCL 3 61 + 
34 RCL 35 01 9 NOP 35 01 9 NOP !. :n 03 STO 3 51 24 RTN 
09 9 35 01 9 NOP 35 01 9 NOP ~ ]:., 07 (j x~y 81 35 01 9 NOP 
71 x 35 01 9 NOP !. :):3 02 STO 2 33 04 ST04 

34 08 RCL 8 35 01 9 NOP t- 51 24 RTN 
61 + 35 01 9 NOP 

~ !. 
:l~) 07 q x .*.y 23 LBL 

71 x 35 01 9 NOP :n 01 STO 1 15 E 
34 07 RCL 7 35 01 9 NOP 

~!~ 
34 03 RCL 3 33 07 STO 7 

R1 ao R4 a3 R7 ~ :!. R, Used R4 Used R7 Used a6 
R2 a, Rs a4 Rs a7 R;> Used Rs Used Rs 
R3 a2 R6 as Rg a8 ~ :!. R! Used R6 Used Rg 

~!. 
~ I. 

I 
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~ 

FINITE DIFFERENCE INTERPOLATION ~ II NUMERICAL INTEGRATION (DISCRETE CASE) 

CODE KEYS CODE KEYS CODE KEYS l: II CODE KEYS CODE KEYS CODE KEYS 
23 LBL 24 RTN 24 RTN n LBL 24 RTN 35 01 9 NOP 
11 A 23 LBL 35 01 9 NOP t- tl 11 A 23 LBL 35 01 9 NOP 

33 04 STO 4 13 C 35 01 9 NOP :n 02 STO 2 15 E 35 01 9 NOP 
35 08 9 R-J,. 41 t 35 01 9 NOP .. • :l~) 07 ~ x+'Y 35 07 9 x~Y 35 01 9 NOP 
33 03 STO 3 34 RCL 35 01 9 NOP JJ 01 STO 1 04 4 35 01 9 NOP 
35 08 9 R-J,. 09 9 35 01 9 NOP t- O 2<1 RTN 71 x 35 01 9 NOP 
33 02 STO 2 51 35 01 9 NOP 23 LBL 61 + 35 01 9 NOP 
35 08 9 R-J,. 34 08 RCL 8 35 01 9 NOP ~ fJ 12 B 34 02 RCL 2 35 01 9 NOP 
33 01 STO 1 81 35 01 9 NOP 41 t 61 + 35 01 9 NOP 

24 RTN 33 01 STO 1 35 01 9 NOP 
~ g 61 34 01 RCL1 35 01 9 NOP 

23 LBL 34 05 RCL 5 35 01 9 NOP 33 STO 71 x 35 01 9 NOP 
12 B 71 x 35 01 9 NOP 61 03 3 35 01 9 NOP 

33 08 STO 8 34 03 RCL3 35 01 9 NOP ~ II 02 2 81 35 01 9 NOP 
35 08 9 R-J,. 61 + 35 01 9 NOP 24 RTN 24 RTN 35 01 9 NOP 

33 STO 34 01 RCL1 35 01 9 NOP ~ • 23 LBL 35 01 9 NOP 35 01 9 NOP 
09 9 34 01 RCL1 35 01 9 NOP 13 C 35 01 9 NOP 35 01 9 NOP 

34 03 RCL 3 01 1 35 01 9 NOP ~ 11 41 t 35 01 9 NOP 35 01 9 NOP 
34 02 RCL 2 61 + 35 01 9 NOP 34 02 RCL 2 35 01 9 NOP 35 01 9 NOP 

51 71 x 35 01 9 NOP 
~ a 61 + 35 01 9 NOP 35 01 9 NOP 

33 05 STO 5 33 02 STO 2 35 01 9 NOP 34 01 RCL1 35 01 9 NOP 35 01 9 NOP 
34 03 RCL 3 02 2 35 01 9 NOP 

l! :. 71 x 35 01 9 NOP 35 01 9 NOP 
61 + 81 35 01 9 NOP 02 2 35 01 9 NOP 35 01 9 NOP 

34 04 RCL 4 34 06 RCL 6 35 01 9 NOP I. 81 35 01 9 NOP 35 01 9 NOP 
35 07 9 x~Y 71 x 35 01 9 NOP ~ 24 RTN 35 01 9 NOP 35 01 9 NOP 

51 61 + 35 01 9 NOP 23 LBL 35 01 9 NOP 35 01 9 NOP 
33 06 STO 6 34 02 RCL 2 35 01 9 NOP t- tl 14 0 35 01 9 NOP 35 01 9 NOP 
34 03 RCL 3 34 01 RCL1 35 01 9 NOP 41 t 35 01 9 NOP 35 01 9 NOP 

51 01 1 35 01 9 NOP ~ II 61 35 01 9 NOP 35 01 9 NOP 
34 02 RCL 2 51 35 01 9 NOP 3~) 07 9 x~Y 35 01 9 NOP 35 01 9 NOP 

02 2 71 x 35 01 9 NOP t- Il 04 4 35 01 9 NOP 35 01 9 NOP 
71 x 06 6 71 x 35 01 9 NOP 
61 + 81 

t- tl 
61 + 35 01 9 NOP 

34 01 RCL 1 34 07 RCL 7 33 STO 35 01 9 NOP 
51 71 x G1 + 35 01 9 NOP 

33 07 STO 7 61 + ~ • 02 2 35 01 9 NOP 

Rl Yl,U R4 Y4 R7 03 y _'h 
f • R1 h R4 R7 

R2 Y2, (u+1)u Rs oY_'h R8 h l- • R;> Useu Rs R8 
R3 Y3 R6 o2yo Rg X3 I- :a Rl R6 Rg 

f !. 
• ! • I 
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SIMPSON'S RULE FOR NUMERICAL INTEGRATION 
t II 

FIRST ORDER DIFFERENTIAL EQUATION 

CODE KEYS CODE KEYS CODE KEYS t q 
CODE KEYS CODE KEYS CODE KEYS 

33 03 STO 3 11 A 03 3 .. :1'1 23 LBL 51 35 01 9 NOP 
35 08 9 R-J, 04 4 81 

!. 
11 A 34 01 RCL 1 35 01 9 NOP 

33 02 STO 2 71 x 84 R/S .. 33 01 STO 1 34 03 RCL 3 35 01 9 NOP 
35 08 9 R-J, 33 STO 23 LBL 

!U 35 08 9 R-J, 61 + 35 01 9 NOP 
33 01 STO 1 61 + 11 A 

Ii 33 02 STO 2 12 B 35 01 9 NOP 
35 09 9 Rt 05 5 35 01 9 NOP 35 08 9 R-J, 34 05 RCL 5 35 01 9 NOP 
35 07 9 x~y 34 01 RCL1 35 01 9 NOP !fI 33 03 STO 3 04 4 35 01 9 NOP 

51 34 04 RCL4 35 01 9 NOP t 35 08 9 R-J, 71 x 35 01 9 NOP 
34 03 RCL 3 61 + 35 01 9 NOP 

'!D 35 08 9 R-J, 61 + 35 01 9 NOP 
81 33 01 STO 1 35 01 9 NOP ~ 23 LBL 34 04 RCL4 35 01 9 NOP 

33 04 STO 4 11 A 35 01 9 NOP 

!. 01 61 + 35 01 9 NOP 
34 01 RCL1 02 2 35 01 9 NOP r 12 B 06 6 35 01 9 NOP 

11 A 71 x 35 01 9 NOP 

!. 33 04 STO 4 81 35 01 9 NOP 
33 05 STO 5 33 STO 35 01 9 NOP 

~ 34 03 RCL3 34 03 RCL3 35 01 9 NOP 
34 03 RCL3 61 + 35 01 9 NOP 

l. 
71 x 71 x 35 01 9 NOP 

02 2 05 5 35 01 9 NOP 
~ 

02 2 34 02 RCL 2 35 01 9 NOP 
81 35 9 35 01 9 NOP 81 61 + 35 01 9 NOP 
01 83 DSZ 35 01 9 NOP I 34 02 RCL 2 84 R/S 35 01 9 NOP 
51 22 GTO 35 01 9 NOP ~ i1l Gl 33 02 STO 2 35 01 9 NOP 

33 08 STO 8 01 1 35 01 9 NOP :34 03 RCL 3 34 01 RCL1 35 01 9 NOP 
41 t 34 01 RCL 1 35 01 9 NOP ~ .- 02 2 34 03 RCL 3 35 01 9 NOP 
31 f 34 04 RCL 4 35 01 9 NOP !. 81 61 + 35 01 9 NOP 
83 INT 61 + 35 01 9 NOP E 34 01 RCLl 33 01 STO 1 35 01 9 NOP 

35 23 9 x=y 11 A 35 01 9 NOP !. Gl 22 GTO 35 01 9 NOP 
22 GTO 04 4 35 01 9 NOP F 12 B 01 1 35 01 9 NOP 
01 1 71 x 35 01 9 NOP 

!n 
:(3 05 STO 5 23 LBL 35 01 9 NOP 

00 0 33 STO 35 01 9 NOP 
~ 

:34 03 RCL 3 12 B 35 01 9 NOP 
81 61 + 35 01 9 NOP 71 x 35 01 9 NOP 35 01 9 NOP 
84 R/S 05 5 35 01 9 NOP !II 02 2 35 01 9 NOP 35 01 9 NOP 
23 LBL 34 02 RCL 2 35 01 9 NOP ~ /1 x 35 01 9 NOP 35 01 a NOP 
01 1 11 A la l4 07 RCL 2 35 01 9 NOP 

34 01 RCL 1 34 05 RCL 5 ~ (;1 35 01 9 NOP 
34 04 RCL4 61 + !. 34 ()4 HCL4 35 01 9 NOP 

61 + 34 04 RCL4 ~ l4 o:l nCL 3 35 01 9 NOP 
33 01 STO 1 71 x 1 / I x 35 01 9 NOP 

~ !. 
R, a R4 h R7 RI 

ll',I'" R4 Used R7 
R2 Rs If Ra 

~. q 
R;> Rs Ra b Used lJ\I ," Used 

R3 n R6 Rg Used ~. a R; 
ll'.1'" R6 Rg 

~ • 
~ CI 
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I! (.J DETERMINANT AND CHARACTERISTIC 
ROOTS OF f(x) = 0 IN AN INTERVAL EQUATION OF A 3 x 3 MATRIX 

CODE KEYS CODE KEYS CODE KEYS I:: II CODE KEYS CODE KEYS CODE KEYS 
33 07 STO 7 02 2 22 GTO 

l- II 23 LBL 34 04 RCL 4 71 x 
35 07 9 x~y 23 LBL 00 0 11 A 71 x 34 05 RCL 5 33 01 STO 1 00 0 23 LBL 33 06 STO 6 61 + 71 x 23 LBL 34 01 RCL 1 03 3 .. !II 35 08 9 Rt 34 RCL 61 + 02 2 34 02 RCL 2 34 04 RCL 4 33 08 STO 8 09 9 34 06 RCL 6 11 A 61 + 84 RIS iii tI 35 08 9 Rt 34 05 RCL 5 34 02 RCL 2 33 03 STO 3 02 2 34 08 RCL 8 33 01 STO 1 71 x 71 x 00 0 81 33 01 STO 1 

~ g 24 RTN 61 + 34 07 RCL 7 35 23 9 x=y 33 04 STO 4 22 GTO 23 LBL 34 01 RCL1 71 x 34 01 RCL 1 11 A 02 2 
~ g 12 B 34 02 RCL 2 51 

84 RIS 35 9 23 LBL 33 STO 71 x 34 08 RCL 8 34 01 RCL 1 06 ABS 11 A 09 9 51 34 04 RCL4 34 06 RCL 6 34 05 RCL 5 35 01 9 NOP ~ " . 35 08 9 Rt 34 01 RCL 1 71 x 61 + 35 24 9 x> y 35 01 9 NOP I 33 02 STO 2 34 02 RCL 2 34 03 RCL 3 33 02 STO 2 22 GTO 35 01 9 NOP ~i· 35 08 9 Rt 61 + 71 x 33 08 STO 8 03 3 35 01 9 NOP 33 04 STO 4 34 03 RCL 3 51 11 A 34 01 RCL 1 35 01 9 NOP 

~ '. 24 RTN 71 x 34 01 RCL 1 34 03 RCL 3 11 A 35 01 9 NOP 23 LBL 51 34 RCL 71 x 33 03 STO 3 35 01 9 NOP ~ ' 11 13 C 84 RIS 09 9 00 0 34 04 RCL 4 35 01 9 NOP 33 03 STO 3 23 LBL 71 x 35 24 9 x> y 11 A 35 01 9 NOP 
~ • 35 08 9 Rt 14 0 34 05 RCL 5 22 GTO 34 03 RCL 3 35 01 9 NOP 33 05 STO 5 34 01 RCL1 71 x 00 0 71 x 35 01 9 NOP 
E .. 35 08 9 Rt 34 02 RCL 2 51 34 02 RCL 2 00 0 35 01 9 NOP :n 07 STO 7 71 x 24 RTN 33 01 STO 1 35 24 9 x> y 35 01 9 NOP 84 RIS 34 03 RCL 3 35 01 9 NOP 34 06 RCL 6 22 GTO 35 01 9 NOP t- 11 :l4 01 RCL 1 71 x 35 01 9 NOP 61 + 04 4 35 01 9 NOP :lll 02 RCL 2 34 08 RCL 8 35 01 9 NOP 33 02 STO 2 34 04 RCL 4 35 01 9 NOP ~ II 61 34 RCL 35 01 9 NOP 34 07 RCL 7 33 01 STO 1 35 01 9 NOP :lll 03 RCL 3 09 9 35 01 9 NOP 35 07 9 x~y 22 GTO 35 01 9 NOP 
~ a (;1 71 x 35 01 9 NOP 35 24 9 x> y 00 0 il ll il lS 34 07 RCL 7 

84 RIS 23 LBL .. a :lll Of) RC L 6 71 x 
35 01 9 NOP 04 4 ,I] 0/ HCL 7 61 + 
34 01 RCL 1 34 04 RCL 4 

~ ' • / I x 34 06 RCL 6 
22 GTO 33 02 STO 2 ll] OH He l B 34 04 RCL 4 

F • Rl Used R4 Used R7 b HI ," R4 b, R7 c) 
R2 Used Rs € Ra Used ~ • fl .. I, . Rs C2 Ra a2 
R3 Used R6 6 x Rg Used II- : • HI " , R6 aJ Rg b 3 

F!. 
F!. 

I 
........... _ -- .......... _-_ .... _ .. _ _ ...... _." ... - - --
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2 x 2 MATRIX OPERATIONS t tI 3 x 3 MATRIX INVERSION 

CODE KEYS CODE KEYS CODE KEYS t (I CODE KEYS CODE KEYS CODE KEYS 
23 LBL 34 08 RCL 8 34 08 RCL 8 

t- tl 
34 RCL 34 03 RCL 3 34 01 RCL 1 

11 A 61 + 71 x 09 9 34 04 RCL 4 11 A 
33 04 STO 4 24 RTN 61 + 34 03 RCL 3 11 A 84 R/S 
35 08 9 R,j, 23 LBL 84 R/S It d 34 02 RCL 2 42 CHS 23 LBL 
33 03 STO 3 14 D 34 03 RCL 3 11 A 84 R/S 11 A 
35 08 9 R,j, 34 01 RCL 1 34 05 RCL 5 a- li 84 R/S 35 08 9 R,j, 71 x 
33 02 STO 2 34 05 RCL 5 71 x 35 08 9 R t 34 06 RCL 6 35 07 9 x<,-y 
35 08 9 R,j, 51 34 04 RCL 4 \~ Q 34 06 RCL 6 34 03 RCL 3 34 05 RCL 5 
~3 01 STO 1 84 R/S 34 07 RCL 7 :H 03 RCL 3 34 01 RCL 1 71 x 

24 RTN 34 02 RCL 2 71 x 
,~ 11 

34 08 RCL 8 11 A 51 
23 LBL 34 06 RCL 6 61 + 11 A 84 R/ S 35 07 9 x<:-y 
12 B 51 84 R/ S :~ ! . 42 CHS 12 B 81 

33 08 STO 8 84 R/S 34 03 RCL 3 B4 R/ S 34 06 RCL 6 24 RTN 
35 08 9 R,j, 34 03 RCL 3 34 06 RCL 6 ~ III ::', 08 9 R~ 34 RCL 23 LBL 
33 07 STO 7 34 07 RCL 7 71 x )'1 05 RCL 5 09 9 12 B 
35 08 9 R,j, 51 34 04 RCL 4 )1] 07 RCL 2 34 01 RCL 1 35 08 9 R,j, 
33 06 STO 6 84 R/S 34 08 RCL 8 .. 11 U 05 STO 5 11 A 34 05 RCL 5 
35 08 9 R,j, 34 04 RCL 4 71 x ;!, DB q R l 42 CHS 34 04 RC L 4 
33 05 STO 5 34 08 RCL 8 61 + :~ 11 :n 02 STO 2 84 R/ S 33 05 STO 5 

24 RTN 51 24 RTN :\', 08 (j R 1- 12 B 35 08 \J R t 
23 LBL 24 RTN 35 01 9 NOP 

I~ • :;1] ()(; RCL 6 34 07 RCL 7 33 04 STO 4 
13 C 23 LBL 35 01 9 NOP :ll] RCL 34 02 RCL 2 35 08 9 Rt 

34 01 RCL 1 15 E 35 01 9 NOP IE I 1J'i <) 34 04 RCL 4 24 RTN 
34 05 RCL 5 34 05 RCL 5 35 01 9 NOP ... \,1 (IB HCL 8 11 A 35 01 q NOP 

61 + 34 01 RCL 1 35 01 9 NOP !!. 11 /\ 84 R/S 35 01 9 !\JOP 
84 R/S 71 x 35 01 9 NOP ~~ :;1] I,{ /S 35 08 9 Ri 35 01 9 ~WP 

34 02 RCL 2 34 02 RCL 2 35 01 9 NOP I!. : ', (IB q n: 34 08 RCL 8 35 01 J NC)P 
34 06 RCL 6 34 07 RCL 7 35 01 9 NOP I~ \·1 (I', HCL Ci 34 02 RCL 2 35 01 9 NOP 

61 + 71 x 35 01 9 NOP !!. ;·1 (1/ HCL / 34 01 RCL 1 35 01 9 NOP 
84 R/ S 61 + 35 01 9 NOP 1- U 0 ' , S I (l ~) 11 A 35 01 q NOP 

34 03 RCL 3 84 R/ S 

il .. 
: ' I ()n I n i 42 CHS 

34 07 RCL 7 34 01 RCL 1 
~ 

: .; II i ~ ; I () i 84 RI S 
61 34 06 RCL 6 ' I 12 + 

I!. 
-; 1 ) { l B ~ I ! .; ! B 

84 R/ S 71 x : 1 (:u 34 08 RCL 8 
34 04 RCL 4 34 02 RCL 2 : ~ ( i l ! 'I 34 07 RCL 7 

F Ii. 
R1 aj R4 3<-1 R7 b] H, Ril Used R7 hHi 

R2 a2 Rs b · Rs be 
~. 11 H, l _,I' R!, Used Rs U.t..ed 

R3 a] R6 b: Rg JiI. ::: • 
H R

" 
U :-;er: fin U\ed 

II 
,'F'. 

Iii- !. 
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