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introduction 3

INTRODUCTION

Programs for your HP-65 Math Pac | 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 1 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 DATA KEYS  DISPLAY |
1 Enter program L]

2 Clear registers I__ | A_“_} ;---—--—-—-- |

; e —— _H*“_:.l::f__*_ e

3 Perform 3—4 for i=1, ..., n a; 1 Jr ] i

| I— [ i'_n_........._._._. | %

4 b [ B |[ ] g

et e —

5 € Il 1| Answer |

I -.,..-.H
' |

— | F——

(To run a new case, go to 2)

To tollow the instructions, start with line 1 and read from left to
right, performing indicated operations 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 27 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
string of input/output data—are outlined with a bold border together
with a “Perform” instruction. In the above example. “Perform 3—4
for i=1, .., n” means to execute the loop (line 3 and line 4) n
times. The first time, the dummy variable i takes the value 1; 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 (for
instructions of loading a card, see “Entering A Program” onP. 7 ).
Some instructions are self-contained and can be carried out by just
reading the INSTRUCTIONS column alone, e.g., “Enter 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

EY appears in the KEYS column, which means you have to clear
the working registers by pressing the Y key.

The DATA column specifies the input data to be supplied.
Invalid arguments 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.

Format of User Instructions 5

The KEYS column specifies the keys to be pressed. (1] is the
symbol used to denote the [ENTER4|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 will be displayed after
pressing the key.
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Entering a Program 7

ENTERING A PROGRAM

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

program card.
Set W/PRGM-RUN switch 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
i+ 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 [CLX]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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8 Math 1-01A
FACTORS OF AN INTEGER

FACTORS OF AN INTEGER

MATH 1-O1A

[

This program finds all prime factors—p,, p2, p3, ...—of a positive
integer n (< 2 x 10”) and hence, determines if n is a prime number.

Note: Flashing zeros indicate that either
(1) nis not an integer
or (2) nis not positive
or (3) n>2x10°

Examples:
1. 124=2x 2 x 31

2. 523 is a prime.

3. 4807=11x19x 23

1 Enter program

2

3 Perfurm 3 untll p, =0

F i L (i) | L, £y B T W T O S g, T T AT A S T Gl ke Al e U L

(p;j = 0 is an indication that all

facmrs have been fnu nd l

wom oMo

"BE BB EEEEREEEEREEREERER

T T M mMm

— a>2x10°

n-+ H[
CLEAR FLAG1

T

|

&0 T .[
DHNDTAH ,.:f——-—H
~INTEGER _

YES

Math 1-01A

LBL S
i —_ -1
DISPLAY FLASHING |
ZEROS |
e

- _INTEGER _— : ‘

YES

LBLA

" DISPLAY r; THEN |

DISPLAY ZERO TO
~ INDICATE THE END i

LBL 2

DISPLAY ry WHICH j
IS A FACTOR —
il >R

SETFLAG 1 I

l

< FLAG 1 NOTSET =

LBL 3 &YES

|'1+ 2"""H1 .!
_ ! B
Y

SET FLAG 1

fz_i"H_a,

i
{

CLEAR FLAG 1

B—
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GREATEST COMMON DIVISOR
LEAST COMMON MULTIPLE

Examples:

1. a=240,b= 1144
GCD (a, b) = 8.00

T B s MATH 1-02A s = 62.00
GCD LCM @ = -13.00

2. a=240,b=1144
This program computes the greatest common divisor (GCD) and the LCM (a, b) = 34320.00
least common multiple (LCM) for integers a, b. The program also

finds integral coefficients s and t such that

. | [ |
' LINE INSTRUCTIONS - DATA KEYS DISPLA‘I’_-

GCD (a, b) = sa + tb | 1 |Eerprogrem |
| 2 ObtinGCD(ab) L t || |
Note: LCM (a, b) = 2P = =R | b |LA |_oco |
: GCD (a, b) I — — | 5
The program does not use this relationship so that the two | — T H;;J m t
subprograms for finding GCD and LCM can be used inde- | > - b lee— T
pendently in other main programs. Subroutine E is used for | | 6  Obtain LCM (a, b) e LI | | ]
both subprograms. = is g ” b | B . LCM
E
s
B s
| B
I
|
| .
i
|
ki
3
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ARITHMETIC AND HARMONIC PROGRESSIONS

Examples:

1. a, = 0, d = 17, the arithmetic progression will be displayed as
0.00, 17.00, 34.00, 51.00, ...

HARMONIC PROGRESSIONS MATH 1-03A
a a, Sn(d)  Sq(@,) h; = 2. The 25'" term of the arithmetic progression with a; =2, d=3.14

is 77.36. (S, s = 992.00)

This program can be used for the following: 3 Ifa =35 d=215andn=11, then S, = 156.75
. 1 = 2., = L. - y 11 *

1. To display an arithmetic progression a; (i=1, 2, 3, ...) 4 Ifa, =3.5.a,, =25 n=11,thenS,; = 156.75
. 1 — 2411 T p 87 d 11— T

i= +(1 - 1 d ' 1 1 .
ai=a; +(i-1) gy | 5. The harmonic progression witha=1,b=2,c=31s

2. To find the nt® term a, of the progression 0.50, 0.2[}? 0.13, 0.09, ...

T e R R T —

1 ! 1
a, =a; +(n-1)d lra LINE INSTFIUCTIONS - DATA | KEYS DISPLAY |
1 Enter prugram | : [ ! 1
3. To find the sum S,(d) of the first n terms of an arithmetic 1S | E | — o r ___;_ T —
progression if the first term a; and the difference d are known ; 2 D'*"“'_“_‘l_’__"f‘_'___ | . L | I | '
_ |
1 i 3 d | _
Sn(d) = na; + En(n_l)d ; 4 Perfurrndffurl*? 3,. | I |
ﬂ_ t'h; TS SR T Mcny - yam _———wﬂmmlé-—m :
4. To find the sum S, (ap) if the first and the n'™ terms are known 3 | 5 Calculate a, (and Sn) | M
n 6 d
Sp(ap)= < (a; tap) 5 o
2 — n
ifl i 1
5. To display the terms h; (i =1, 2, 3, ...) of a harmonic progression ]
jjﬂ 9 Calculate sum (given a,, d, n) ay |
1 . m—
he = =
" b+(i-1c ﬁﬂ 10 __ d R — —|
11 no [ c [l | S
where b+(i-1)c#0fori=1,2,3, .. — | —— |
u_ﬂ - 12  Calculate sum (given a,, ap, n) ay T a ) _'f
- I
- 14 n D | Snlan)
flg 15 Display h; a | T
. 16 b t
i —
17 c  E | h,
ilﬂ 18 Perform18fori=2, 3, ... I HJ‘S | o | hj |

n i

| L!

MMMFWMMMNMMMMMMMNM“ﬂ!‘NNH
=



14 Math 1-04A
GEOMETRIC PROGRESSION

GEOMETRIC PROGRESSION MAT}-' 1- 04 A A
gi 9n S n S E

This program can be used for the following:

Math 1-04A 15

Examples:
1. Powers of 8 are 8.00, 64.00, 512.00, 4096.00, ...

7 The 14" term of the geometric progression with a=2,r=-3.14
is -5769197.69.

3. Ifa=1,r=-2.1,n=6, then Sg = -27.34.

=2 r=0.5, then S = 4.00.
1. To display a geometric progression g; (i=1, 2, 3, ...) 4. Ifa=2r

| | T | DISPLAY
gi=ar'  (a=g, is the first term) E_LFEE INSTRUCTIONS DATA | KEYS
.1 | Enter program |
th . | 4 B N IS S | — L
2. To find the n*" term g, of the progression 2 | Display the progression e [
gh = ar"'"l I 3 B : r . A 0
4 Performafori=2,3, ...
f th ' - |
3. To find the sum S;, of the first n terms of the progression BT e ; 5 !
- - o b imam ‘ I
Sp = a(ll ) 6 | f
-1 | - - | -
L7 n B | On
4. To find the infinite sum S if the ratio r of two successive terms 8 ohtain:t;;é suﬁins,, - a | t |
has absolute value less than 1. i- . I —t = — 1
57 i -1<r < o [ T | L | |
r 11 Obtain the infinite sum | a 1
Note: If |r| = 1, use of the [D] key will cause flashing zeros in the 12 S o D | S
display. SR R E— —
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FUNCTIONS OF X AND Y Examples:
1. (=32.24)° = -33510.82
FUNCTIONS OF X AND Y MATH 1-05A ) 2. log, 5= 0.83
yX ogyy Y(modx) YPx yCx E

3. 52 (mod 12)=4.00

The program can be used to find: 4. ,P¢=12520.00

1. y* for any real y and x. If y is negative then x must be an integer. 5. ,Cs=21.00

2. Logarithm of y (base x) e 1 i. :
In -~ LINE INSTRUCTIONS - DATA KEYS - DISPLAY
lﬂgx y = 4 ; 1 Enter program |
]I‘l X | I ra I i .-..___1I -1
2 | Compute y” y t |
. y .3 x ||_A Y
3_ }.! (mﬂd x) = y - X ]ﬂtEgE—'r pﬂ.[t ﬂ'f (—) E . I . . N S Ron——— - k-
X 1 4 | Compute logy ¥ | Y | t ]
A R ——————————— | " I i)
| 5 | B log,,
4. Permutation Py I — 1 * === il
y! 6 | Computey (mod x) | Yy 1
RO 2 s el vmesn
where x, y are positive integers and X <. | 8 |Computeypy v (LI
L9 o x |[ o P
Program requires y < 69. | B N S — Y *
- 10 Compute v Cx | y 1 Jr
5‘ Cﬂmbinaﬁﬂn Y Cx (binﬂmia_l Cﬂﬂfﬁﬂient) a _ 11 | I — e .I___x __I: ..--E___.. ..... | _vCH
I SE— | |

y!

C. =
YEX T S (y = x)!

where X, y are positive integers and X Y.

Program requires y < 69.

T YA ATAMAMOMAME T NTENTN
"R B EEE R EEREEEEEREEEREEEREENE NN



18 Math 1-06B

QUADRATIC EQUATION
\
QUADRATIC EQUATION MATH 1- 06B
ab.c D=0 D<O £
The roots x, x, of ax® +bx+¢=0
. —b +vVb? —4ac
are given by B

However, better significance can be obtained in some cases by first

computing the root with the largest absolute value using the
following formula

-ab b b? - 4ac
Xy = —— | |—] +
[ ab I 2a 432

then the smaller root by Xy = ¢
X1 4d
It D = (b? - 4ac)/4a’

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

Note: Subroutines D and E which are not used in this program will

be used in conjunction with Math [-08A, Fourth Degree
Polynomial Equation.

Examples:

1.

2x% +5x+3=0
(D = 0.06 > 0)
X1 =-1.50

X2 = -] 00

!ﬁ..:l

%2 +3x+4=0

(D = -1.44 < 0)
x, = =0.75 + 1.20i
X, = =0.75 - 1.20i

LINE INSTRUCTIONS

1

A W ON

Enter program

If D > 0, roots are real

If D <0, roots are complex

DATA

Math 1-068

19

KEYS DISPLAY

R/S |

RIS

root 1

root 2



20  Math 1-07A
CUBIC EQUATION

~

)

This program finds a real root of the cubic equation
f(x)=x> +ax? +bx +¢c=0

where a, b, c are real.

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

STORE a, b, c

!
A

0+ R,
lelfc = Rg

' EXPONENT OF |

LBL 1 al % Icl > R

f-?."r'lﬂ_} H-;r

-rs * Rg

LBL 2

a
——— e e

LBL3 rg +rgry =+ Ry

Y
YES

| NO L
L |

COMPUTE #{rs)
| _
LBL 4 ;.- ¥

YES >
DISPLAY ROOT rg  rf——— Iflrs)1 <10

Y NO

PERFORM SYNTHETIC
DIVISION AND REDUCE rs = Ra
PROBLEM TO SOLVING
QUADRATIC EQUATION

YES |
rs flrs) <0 B

| NO
;:

Math 1-07A 21

A

Note: Program requires ¢ # 0.

For if ¢ = 0, zero is a real root and by factoring out X, we can
use the quadratic formula to find the other two roots.

Examples:
1 x3-6x2+11x-6=0

x, = 3.00, x, = 2.00, x3 = 1.00 (D=0.25)

7 x3 -4x*+8x-8=0 |
x, =2.00,x, =1.00+ 1.731, X3 = 1.00-1.73i (D=-3.00)

=

3 x3 - 10x2-225x+225=0

3
- x, =-1.50, x, = 10.00, x3 = 1.50 (D = 18.06)

- e ————————————————————— e o Smm— —y
: UNE| INSTRUCTIONS | DATA  KEYS  DISPLAY|
3 i:- | Enter program Math 1-07A C_C_] ,

2 o [sT0l[ 1
kR ; b [so 2
B !‘:l 4 o [sol 3]
| : S -
f' : RS
a 7 Enter program Math 1—068 A ' D
I 8 1fD<0,goto11
Id 9 D=0, roots are real B | '. | root 2
o 10 RS ||| root3
h 11 D <0, roots u * iv are complex | | C u
I 12 ws ]

mmmmmmm® mmm

4



22 Math 1—-08A
FOURTH DEGREE POLYNOMIAL EQUATION

( POL YNOMIAL EQUATION MATH 1-08A
=
=)

This program can be used in conjunction with Math 1—07A4, Cubic
Equation, and Math 1—-06B, Quadratic Equation, to find the roots

(real and/or imaginary) of a fourth degree polynomial equation of
the form:

x* +as;x? +a,x> +a;x+a, =0

where a; (i=0, 1, 2, 3) are real.

Brown’s Method is used. First, solve the cubic equation:
f(y)=y> +byy® +byy +by =0

where b, = -a,
b]_ = dzd; - 43[}
_ 2
bo = ag(4a, - a3*) - a,’

Suppose f(y) has roots y,, y,, y3 and let y, be the largest real root
of f(y).

Then the fourth degree equation is reduced to two quadratic
equations:

x2+(A+C)x+(B+D)=0
x*+(A-CO)x+(B-D)=0

a

where =—3, =ﬂ

2 2

D= VB? -a,

dj
(AB—T)/D ifD#0

C= )
VA2 —a, +y, if D=0

Roots can be found by solving the quadratic equations.

= .
= R
=
N
- T
= T
= T
= N
IS

Math 1-08A 23

Note: In order to get more accurate answers, intermediate results
(e.g., Yo, a3, 45, a1, ag) 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: 'LINE INSTRUCTIONS DATA KEYS  DISPLAY
1_ };4 _ 2){3 + 3}{1 _ 2};_ + 2 = 0 e — .,.h..-._-__._-_...,.i._;;__:;_ - ! __...._,_‘..._i
be = 12.00 y, =-2.00 15 Compute A*C,B*D | _;__H_,E 1L . ;
1 1
D, =0.25 y2 = 3.00 16 Go to 32 | | I |
_ 5 _ _ | | | | — ——— | i
Y3 2.00 (hEHCE Yo = Jz 3) 17  Enter program Math 1—07A
D, = -1.00 i - | = = |
(a) Rootl=1 18 | | ] A 1| Yi o
- i |
(b) Root 2=-i 19  Record y, R/S ' |
D4 — -1‘0{] | E— | " 1
: 20  Enter program Math 1—-068
(c) Root3=1.00+ 1.00i ar ] | — -
(d) Root4=1.00-1.000 21 - A D,
2. 4x* -8xT - 13x% - 10x+22=10 22 1fD; <0,vo =Yy1,901t025 ] |
13 22 “ o | " |
Rewrite equation as: x* - 2x° -—sz -2.5x+ === 23 D, =0,y,, Y3 are real B_IL 1 vya
| - - 1 |
bg = -99.75 24  Record vz, V3 LRSI Y3
Yi = 4.75 25 | yo = Max. of real roots Yo STO J 4 | |
D, = -5.00 (hence yo = y, = 4.75 L r—— -
’ _ ( Yo = ¥i ) 26  Enter program Math 1—08A F‘" ( - !
D; = ~1.00 | ' - e ..i
(a) Root1=-1.00+1.001 27 as [ R/S | t
— : B [ — -
(b) Root2=-1.00-1.00i - 2 | RIS ] |
D4 = 1.25 - - —r |
(¢c) Root3=3.12 29 | N H_H — |
. : . — —_— . S ——— - - e 3 s — M. S ..-_.,___.-._..._._._! 31 CDmputE A i C' B i D r“-'._“_-B_.--. miE‘ F i
LINE INSTRUCTIONS DATA KEYS DISPLAY | . e |
. — — S ) —t— e :-F e e f 32 EntEI_ pngram Mﬂ'th ?_OSE L______ __.“: EIM “__..“.“; !
1 Enter program Math 1—-08A | | g ?: | F— — 1.
2 a3 | R/S | R ——
e — 34 1f Dy <0, go to 38 L
3 aa | R/S | —_——
F— 35 D3 = 0, roots are real B root
4 dj ~ R/S A e
e — 36 RS | root
0 dg R/S 3 bo —_——— |
| 37  Go to 40 L
6 Ifby+#0,goto17 E———
38 D3 <0, rootsare utiv - c u
7 bg=0hencey, =0 SR — .
39 LUCHS | v
8 Enter program Math 1—-068 N
40 Solve the 29 quadratic E | A Dy
9 D B D,
_ 41 |1f Dy <0, go to 44
10 IfD,<0,y9=0,g0t013 _ R
| | 42 D4 =20, roots are real B | | root
11 D, =0, vy,, I B R |
1 =0,v,,y3 are rea Bl Y2 P RIS | 1 root
12 Record y,, Y, R/S | Y3
—— (All roots are found)
13  yo = Max. of real roots Yo STO 4 | -
44 D4 <0, rootsares *it - C |l s
14  Enter proaram Math 1—08A

45 RIS | t




26  Math 1-09A
FIFTH DEGREE POLYNOMIAL EQUATION

-~

FIFTH DEGREE
POLYNOMIAL EQUATION

MATH 1-09A

8

This program finds one real root of
f(x) = x> +ayx? +a3x® +a,x? +tayx +ag =0

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

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

x4 +;a|;3,,::{3 +azx2 ta;x+a,=0

by synthetic division.

Math 1-08A, Fourth Degree Polynomial Equation then can be used
to find the other four roots (real and/or imaginary) of f(x).

Note: Program requires oy #0. For if o = 0, zero is a root, problem
is reduced to solving fourth degree polynomial equation.

=

'I.I
,
-\,.
m
C
.
ﬂ
-
E
ﬂ
m
-
u
—
m
ﬂ
-

"

-ﬂ

W

=—

AL L L L\

w

Math 1-09A

LBL 9 AX = EXPONENT OF lag| + las| = R

LBL 1

LBL 2

DISPLAY ROOT r4

PERFORM SYNTHETIC

DIVISION AND REDUCE
PROBLEM TO SOLVING
4th DEGREE EQUATION

END

a—— LY

i‘ NO
reflra) <0

' NO

W

YES

T

. I
r 1
IS R L e

27



28 Math 1-09A

Math 1-09A 29
& =
Examples: T ' LINE INSTRUCTIONS DATA KEYS DISPLAY |
. x®-x%*-101x* +101x? + 100x - 100 = 0 E "1 Enter program Math 1—09A | | |
(a)  Root1=10.00 E ]. 2  Clear registers o f REG 1 4
az = 9.00, a; = -11.00, a; =-9.00, a5 =10.00 ¥ 1B 3 | Store coefficients a | STO || 1 |
be =-1331.00,y, =11.00, D, = 0.00, y, = -11.00, —r 4 | - | o s 5 |
Y3 =-11.00 (hEI’lCE Yo ~=V1 = 11} F n 5- . "_,ST[‘,; 3 ]
. 2
D; =0. ]
’ 0{} m | b iy STO B
(b) Root 2=1.00 3 P B ——
(C) RDGt 3= 1.00 E m : . | %o o T . ; His aessm— ...-.;nﬂt
D, =20.25 | | B ke -
(d) R4 t 4 10.00 E g "9 | Perform synthetic division i R/S
00 = =1U. N ! .
10 | Recall and record coefficients | | RCL 8 | as
(¢) Root5=-1.00 9 | 1 | 5 4y —— == - ;
| \ | [ R | o LA
ral g | | | [rec ][ 6 | a
2. x°=-23x*+12x2+13x+69=0 (Note: a3 =0) B : - | 2 ] S R | b
| | | | | RCL 5 |
(a) Root1=-1.31474954 (Press BER (-] [8] ) '3 ' = | ' - = = o
| | 1—08A | |
a; =-24.31474954 | 1 |EnwrprogramMem 7mBA | I
a, = 31.96780575 B 15 ' LA b
2 . | e R —
a, ==30.02965787 i | (If by =0 go to line 7 of the '
=5 E | | Instructions for Math 1—08A, | |
a = 52.48147884 | o I I | S S
b =-2.521832950 04 | | Fourth Degree Polynomial | '
y, = 36.58750070 | Equation, |f by # 0 go to line |
- ¥ r e e 1. — {
D, <0  (hencey, =y, =36.5875007) | 17 of that program.) | | ]

D; <0
(b) Root 2=-0.09426686 + 1.21928470i
(¢c) Root3=-0.09426686 - 1.21928470i
D, >0
(d) Root4=2297594875
(e) Root 5=1.52733450




30 Math 1-10A Math 1-10A 31

SIMULTANEOUS EQUATIONS IN TWO UNKNOWNS Example:
7.32x - 9.08y = 3.14
~ 12.39x + 7y = 0.05
“MiNTwounknowns 0 MATH 1-10A
é D=163.74
x=0.14
ax +by =e y = =0.24
cXx +dy=f e
LINE INSTRUCTIONS DATA KEYS DISPLAY |
e b| m 1 Enter program
. = f d 2 a 1
D
g 3 b U
a e ™ 4 e A
c f
y = : 5 c T
D
'i. 6 d 1
: - .
where determinant D = I ‘ sl =ad-bc#0 L ! - f ; _
C Ij 8 fD+0 R/S X
Note: Flashing zeros indicate D = 0. | 9 R/S | y
L
-

e s A

A A A /O O (I L AR I

L]
A i Sessas S SEEeeeses S - —_—
ih ‘- ﬁ .—‘ ._' i - i- u




32 Math1-11A Math 1-11A 33

SIMULTANEOUS EQUATIONS IN THREE UNKNOWNS Example:
3.14x + 10.02y - 7z =1
h 0.25x + 30.3y = 9.1z =2
SIMULTANEOUS EQUATIONS }
( IN THREE UNKNOWNS MATH 1-11A = -3.5x+27.4y +82=3
=)
D, =335.31
31K+b1}'+clz=d |
- | - x =0.29
a,X + by tcz=d, (2) y=011
a3Xx + byy +c3z=dj (3) z=0.14
Renumber the equations if necessary such that a; # 0. i_LINE: NSTRUCTIONS AT | EYS -i DISPLAY
This program uses the following algorithm: 1 | Enter orogram | | il
) . ; — T - m-; : +| 1
X + — y + =1 (1)r 2 R A D R e e | b
dy dy dy 3 . by Lt
- - _ Bmrse) c = 1_ —
bl dq Cydr ) dl dp ’ o o e——t—]
-b + - = -d 2 |
( " :) ( )T, 2 (2) . . _ o s [ _
6 | d3 | T l
b, a C d,a : | - - — T — — 5
( 13-*33)?"(13 ““)“ - ds (3) 7 by Lt
dq a1 di - S - A o e e A -t
1 8 | C2 F”S |
{ [ — — I i - ——— e
Solve (2) and (3)' fory, z if D, # 0, where 9 | a t |
10 ;. ; b3 | T
bl E’E b Cl 3.2 R e ._'E_____ B e e —
a0 a YT N Y (-7 | S E—
bl dj b Cqdj ] [ L__ J[_ —
- D3 - C3 13 ~ dy |_RS D,
d; dy R B S A L L S
14 11D, #0 o LBBIL Jox
Then solve for x from (1)'. N o I T | .
e | o o l z
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SYNTHETIC DIVISION Examples:
1 x5 —4x® +7x* - 10x? +8=(x-2)(x* -2x® +3x%*-4x-8)-8
™
SYNTHETIC DIVISION MATH 1-12A o) x5 —4ax* +7x% - 10x* + 8
) = (x - 2.65) (x* - 1.35x% +3.42x% - 0.93x - 2.47) + 1.47
This program performs synthetic division on a polynomial of degree LINE INSTRUCTIONS DATA  KEYS DISPLAY
n (with real coefficients) | _
1 | Enter program :. I
| ) SR A AR bl -
an X" +ap X" L+ . +ax+tag 2 ' 1fn<7 leta; =..=apn+1 =0 aq |
by x — Xq so that 3 " 1‘_ |
a, x" +...+a;x+ag 41 o o as Lt ) - i
n-1 n-2 5 a4 A
=(x = Xg) (bp_1 X' "t by X" "t .. +bh;x+bg)t+R +— = . e —
6 | a3 t
where by-y = ap . | . tol
_ _ | 5 S  Rm——— T
bk - bk+1 XG P ﬂ,k+1 fDI' k - ﬂ—2, ceny U 8 | 8y T l
= + S
R bﬂx[} dg 9
Note: Program requires n <7.

If n<7,let Perform 11 fori=5,4, ..., 0

37 = .”=an+1 - 0

—— e ———————— —

; IFuranew Xo. 9O tﬂ"IO} | ‘
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RECTANGULAR, SPHERICAL CONVERSIONS Example:
X =3
~ y = 4
SPHERICAL S MATH 1-13A { 7=5
R+S S+R S

X=rsinf cos¢
y =r1sin @ sin ¢
z=rcos @

UNE|_ INSTRUCTIONS  DATA  KEYS ' DISPLAY
r= V[}Lz t+ },2 +z2 i 1 Enter program l + |+ )
X . | 1
6= cos”! (z; \/xz +y2 -I-zz) | 3 ) - — L — -
|4 I B - e | B i
s e [rs e
* 6 RIS :
S putr. 6.8in X, Y, Z registers | s o
N S = 1
. ConvertS~R —1= :
10 . 15 X
— ) “ms_ :
Ei 12 | S z
% 13 Putx, vy, zin X, Y, Z registers R/S X

r="7.07
¢ = 53.13° = 0.93 radians = 59.03 grads
g = 45.00° = 0.79 radians = 50.00 grads




38 Math 1-14A
TRANSLATION AND/OR ROTATION

OF COORDINATE AXES
TRANSLATION AND/ORFOTATION  MATH 1-14A |
Xy T 0 R T&R E

I. 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 (xq, yo), then point P will have
coordinates (x', y') with respect to the new system.

Xlz?{-xu
Y' =y = Yo
2. Suppose point P has coordinates (x, y) with respect to the

coordinate system having x, y axes. If we rotate the axes with an
angle 0, point P will have new coordinates (x"', y").

4

x" =xcosf +ysin @

y =-Xsin@ +ycosf
3. 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 (X, Yo ), then rotate the axes with an

angle 0, point P will have coordinates (x''', y'"’) with respect to
the new system.

X" =(x-Xp)cos 0 +(y-ygy)sin 6
y' =-(X-Xg)sin 8 + (y = yo)cos b

. m

27277 TTMMMTM MM
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Examples:
1. P= (S'J -1 0)
(X0, Yo) =(2,3)

After translation, P=(3, -13).

2. Pl = (5:-10)511‘2 =(3:'—13)

H:

45°

Math 1-14A

After rotation, P, = (-3.54, ~10.61), P, =(-7.07, =11 31).

3. P=

After a translation to a new origin (2, 3) and a T
p=(-7.07,-11.31).

(5,-10)

39

otation of 45°,

| | 1
LINE  INSTRUCTIONS DATA | KEYS DISPLAY
| |
1 | Enter program 1 __I — —va ]
S ] —— - B T
2 | Perform translation i Yo ___1 _ = . it
- 1 - T T [
| 3 !’ B ] ’EE _fﬂ_ - _—
4 1 Y L | SN | P -
L ) . y
5 R S S
e | | g |l x2y | .o
i I — - —_——
(For a different point, go to 4_’_ ] B — - — -—
7 | Perform rotation - |]. f ._{_: - —
' g A — | -
| 9 X D X
| 10 g 2y |y
| | o 1 r
‘- (For a different point, go tn_ri.} - L - |
11 Perform translation and rotation E“ _T JL. -
12  |[LA .
a3 6 C
14 A — | :
: - 1 5 y E 1[ | x!'I'
i‘ 16 | E— 1 J{T_"f vui
|. 1 i:_ -
| l

b emnre— ==

R

(For a different point, go to 14.)
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ANGLE CONVERSIONS SECONDARY VALUES OF SIN1, cos™, TAN"
ANGLE CONVERSIONS MATH 1-15A ) ;Ew’éﬂgsﬂ”;fﬁ MATH 1-16A ﬁ
DEG RAD GRD MIL S sN'  cos " AN Fé

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.

Inverse trigonometric functions are multiple-valued functions, the
HP-65 gives principal values as answers.

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

and arc tangent.
Secondary value for arc sin = 180° — principal value

Secondary value for arc cos = 360° — principal value

Secondary value for arc tan = 180° + principal value

360° = 27 radians = 400 grads = 6400 mils

Examples:
1. 270° = 300 grads

2. 1600 mils = 90°

3. 2 radians = 127.32 grads Examples:
: i1 = 7°
o _ 1. In DEG mode: sin™! (.7) = 135.5
4. 360" = 6.28 radians Cﬂﬂrl (7) - 314_43°
LINE INSTRUCTIONS ! DATA | KEYS DISPLAY 5 In RAD mode: cos ] (.7)= 5 49
1 Enter program | | | tan~! (7) =3.75
2 | me;_ﬁag1 [ l . T f"I_“—SF : ]
| N — | ——1 _'_ ha— S 3. In GRD mode: -Si_ﬂ-l (..0_87) - 267.18
| 3 | Convertxfromdegrestograds | x ||l A IL=_ tan™" (=0.87) = 154.42
4 Convert x from mils to degrees X D
5 | ;_anuert.x frpm r.gr_:fia_ritn grads. - x | B C | B | LINE‘- INSTRUCTIONS i] DATA 1'] KEYS : DISPLAY
6 | Convert x from degrees to | “L_ | = ) | | |
| 6 | Convertx st | L] 1 Enter program ot
| 7| rodians B | SN | 2 Clearflaw N N N |
~.“ etc. ;; 3 If machine is in RAD mode i ' f J SF1 |
|= L . — I R + E— i I — . . e r - -
4 If machine isin GRD mode L_f __JLSF2
; 5  Obtainsin™' x X A ’fi”_] X
| 6 Obtaincos ' x A [ B — cos™ *
7 Obtain tan~' x X C | ] ta__'_"'_l x
(For a new case in different j
mode, go to 2.) r ‘
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42 Math 1—-17A
TRIGONOMETRIC FUNCTIONS

"
TRIGONOMETRIC FUNCTIONS MATH 1-17A
coT SEC csc ARC 5
J
1
cot X =
tan x
N |
sec X =
COS X
|
CSC X = —
sin X
l
arc cot X = arc tan "
B 1
arc sec X = arc cos —
X
l

arc ¢sc X = arc sin —
X

Restriction: X can not be a discontinuous point of the function or
flashing zeros will result.

Examples:
. In DEG mode: cot 37° =1.33 sec 45° = 1.41
2. In RAD mode: cot 2=-0.46 arc sec 2=1.05

3. In GRAD mode: c¢sc 100=1.00 arc ¢sc 1 =100.00

.|..|NE INSTRUCTIONS DATA | KEYS DISPLAY
L Enter program _:H | ___.d-
2 | Clear flag 1- - | :_:_E_ | _ﬂ
3  Obtain cot x B X r—_;."___— wm:_“_“m, cot x 1'
4 Obwinsex x [ B[] sex
5 Obtain csc x Cox [ [ ] esex
6 Obtain arc cot x X i;_[:l__ J' | _."u_‘_ arc cot x I[
7 Obtain arc sec x X [_p__“ r_____B il arcsec x
8 Obtain arc csc x X L [;. _1 ir__c_" | arccescx |

\
ﬁ

v o
W W

-

m
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Math 1-18A 43

HYPERBOLIC FUNCTIONS
HYPERBOLIC FUNCTIONS MATH 1-18A
SINH COSH TANH 1/x %
e —e™*
inh X =
sin ;
eX +e™"
cosh X =
2
sinh x
tanh x =
ant 2 cosh x
1
csch x = — (x #0)
sinh X
echx = :
> cosh x
1
coth x = (x # 0)
tanh X
Examples:
1. sinh1.5=2.13
2. cosh 5.9=182.52
3. tanh 1.3 =0.86
4. csch 0.95=0.91
5. sech (-3)=0.10
6. coth (-1.99)=-1.04
'LINE  INSTRUCTIONS DATA ~ KEYS  DISPLAY
L Enter program L |
2  Obtain sinh x X A 1L || sinhx |
-3 Obtain cosh x X _*_____ﬂf- - __' cosh x
r 4 Obtain tanh x X .__9,,__1_ ______ | tanh x
& Obtain csch x X L__ A 1L D | csch x 4
6 Obtain sech x X |__ _____} !L___Q___E sech x %
B C __ilt!l D || coth x

Obtain coth x




14 Math 1-19A

INVERSE HYPERBOLIC FUNCTIONS

INVERSE HYPERBOLIC FUNCTIONS MATH 1-1S9A h
SINH'  COSH' TANH 1/x E
sinh™" x =1In [x +(x% + 1)"]
cosh™ x =1In [x +(x2 - 1)*] (x=1)
- | | +x
tanh™! x = — In — = 2
, T (x°<1)
- _ |
csch™! x = R
X = sinh < (x # 0)
sech™! x = -1 L
X = cosh » (0<x<1)
coth™ x = tanh™! ! (x2>1)
X

A /(e I R B R B A R B

N N D D e N D B D BN R S B B e e e— — — —

AR AR B E R RN ENENENENENERNNNENE};H;.

Examples:
1. sinh™' 3.5=1.97

7 cosh™! 100= 5.30

3. tanh~! (=0.7) = -0.87

4. csch™ 3=0.33

5. sech ! 0.5=1.32

6. coth™ 5.4=0.19

'LINE  INSTRUCTIONS

1

2

3

Math 1-19A

45

'DATA  KEYS  DISPLAY
Enter program o ;__ _;_1 ] |
Obtain *.;ir.'.lh:1 X X "A sinh™! x|
Obtain cosh™' x ” | X L__:EI__“. 1_ __________ _ﬁ cosh™' x
obwintanh' x | x [ € ][] tannx
Obtain csch ™' x" | X ::_[3;-"_'1 I A csch™ ' x
Obtain sech™" x N B .m: LH_HE__;_ ___B _____ sech'-’ X
Obtaincoth™ x  x [ ][ C ] com'x |

S e <. S =S M
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SOLUTION OF A TRIANGLE Examples:
(GIVEN a, b’ C, OR a, b, C) 1. Given a=30.3, b=40.4,c = 62.6 then
C=123.99"
\ B=32.35"
( SGIVEN 2, by c. OR b, ) MATH 1-20A A= 23.66°
ab.c a,b,C

5 Given a = 132, b = 224, C = 28°40’ (convert angle C to decimal

The following formulas are used to solve an oblique triangle in this degrees first), then

FEREEEEEDR

i ¢c=125.35
* d al Math 1-21A, Math 1-22A.
program and also in Ma a A = 30.34°
— o .
Law of sines a _ b _ ¢ B=120.99° (secondary value, display shows 59.01)
sin A sinB  sinC [ — }
LINE INSTRUCTIONS DATA KEYS - DISPLAY
Law of cosine 1 I Enter program |
c? =a% +b? -2abcosC I R i — L |
i: 2  If a, b, c are given a | t
ﬁ + B + C - 18[—]'3 1 : B I | S — E—
- | [ (. .| S | _
4 ¢ I A C
5 | [Ris B
' 4 — _ 1 —
6 | | R/S | A
, R I — B : r . R
7 If a, b, C are given a 1) |L
. S — 1 |
9 c || B | | c
/ \ ’ =
L\ S o

d

Notes: 1. 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
this angle will yield the correct 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 are

required (see Math 1—16A, Secondary Values of sin™"',

cos™ ', tan™').

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

A R B BB B

i

T T IR EE




48 Math 1-21A

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

( SOLUTONOEATRANGLE  MATH 1-21A
aA,C

aB,C

:

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

———

7 TFTTITMNEEYEMOMNTIENNNT T NN NOW W
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Examples:

Math 1-21A
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|. Givena=17.5, A= 41°14',C= 62°12' (convert A, C to decimal

degrees first) then
B=76.57
b= 25.82
c=23.49

7. Given a = 25.2, B = 35°20',C= 68°30, (convert B, C to decimal

degrees first) then

A=76.17
c=24.15
b=15.01
| |
"LNE  INSTRUCTIONS | DATA|  KEYS  DISPLAY
-. | |
% L Enter program l | - -
2 Ifa, A, Caregiven ) T‘ ‘ B
o3 A t
L i — - — — s e [ S
4 c | A B
-— B - —_— ppis A —— I—
5 R/S h__
6 R/S c
7 | Ifa, B, Caregiven a 1 i
A S E———,Y, |
8 . B t |
B T o |t — J_ _____ .
9 C || B I o
— | B — N S = I
|10 RS o
o L_Rss | b
| (Machine now is in DEG mode.) E
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Notes:

Math 1-22A

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

1
SOLUTION OF A TRIANGLE
( (GIVEN B, b, c) MATH 1-22A

1. 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
this angle will yield the correct 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 are

required (see Math 1-16A, Secondary Values of sin™!
cos” !, tan™1).

2. 1f 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.

Math 1-22A 51
Example:
Given B = 33°40', b= 31.5,c = 51.8, then
C=65.73° C, =114.27°
(o] _ (&)
A = 80.60 A, =32.06
a= 56.06 a; = 30.16
UINE____INSTRUCTIONS | DATA  KEYS | DISPLAY
bt IR |
| 1 Enter program | )
2 | Clea.r flags | | A
3 If machine is in RAD mode | ' | f _ SI?1
| 4 | lf- machin; is in GRD mode | s f [ S_F ZW{ |
! . | B 1 1
| o[ L
o o P ! 5
- | o bt 7L
8 | RIS A
| I e I - | .I[ Lot i :[ I
9 R N | . | ¥ . a
| I | | | i i
5 10  Obtain second set of SII.':‘T!_I_I.j..I._tID-IjIS +'_ | f th% _____ B 1
T | '}- R/S A
12 | | R/S | a,

_— e e e
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SPHERICAL TRIANGLES

SPHERICAL TRIANGLE S MATH 1-23B
Ab‘c a‘h!c AHGLES

(@)

It A,B,C are the three angles of a spherical triangle and a,b,c the

opposite sides, this program solves the triangle for any one 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 are used:

cosa=cosbcosc+sinbsinccos A
cos A = -cos B cos C+sin B sin C cos a

Notes: 1. Area may be determined from the equation:

Area=r1* (A+B+C-1)
where 1 is the radius of the sphere and A,B,C are
in radians.

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

Examples:
1. f A=30°,b=50.5°, ¢c=47.3°
thena=122.71°, B=87.88°, C=72.13".

2. If a=0.2 radians, b =0.91 radians, ¢ = 0.93 radians
then A =0.25 radians, B = 1.40 radians, C = 1.59 radians.

3. Ifa=1.12°, B=21.63", C=158.05°
then A =0.52°, b=51.90", ¢ = 52.94°,

4. It A=47 grads, B= 160 grads, C = 60 grads
then a = 62.51 grads, b = 148.25 grads, ¢ = 101.70 grads.
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For a new case, go to 2

Math 1-23B 53
Lu'.;{é*'“" NSTRUCTIONS | DATA  KEYS DISPLAY
1 ] Enter;mg;am J |
2 Initialize : __ RTN | RS || 0.00
3 .Casre1:gi-u-en A, b, c A 1 i
| R/S ; 0.00
|j B | — E a J
GD o 5  E——— e ——— 4 ]
I —t- | |
4 Case 2: given a, b, c - a 1 T | )
B LR/S _;. 000
T ) ': _; | a
5 | Compute solution ) +_Hf’3_ i__ i __IE'_ N
. E | — ‘ .
,I | _* H{S p— | R
_____ i . ——— 1 o
L s s
R/S I c
6 | For anew case, go to 2 _ | N 1 - —+ | B
7 | Case 3:givena, B, C 1* _______ | T _ § _
' RIS 0.00
_ C A | A
Goto 9 - - ’ | -
8 Case 4: given A, B, C t | |
I . .- 1 .__“._1.
R/S | _f_ 000
c lls | A
-
9 Compute solution | R/S l B 1
es e
rs |1 8
| " Ris || b |
[ ST e
| [ L
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AREA OF A TRIANGLE
AREA OF A TRIANGLE MATH 1-24A 1
abc ab,C aBl XXXz NpXads E
)

Case 1. Three sides a, b, ¢ are given.

area=\/s(s-a) (s-b)(s=-c)

wheres=% (a+b+c).

Case 2. a, b and C are given.

area=% absin C

Case 3. Side a and adjacent angles B, C are known.
a2 sin B sin C
2 sin(B + C)

area =

Case 4. Three vertices (xy,¥;), (X2,¥2), (X3, y3) are given.

area = |D
1 xl }’1 l
Whﬂfﬂ D=§ X9 Ya 1
X3 y3 1
1
=3 (X1 (y2-y3) +X2(y3-y1) +X3(Y1-Y2)]

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

—
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Examples:

1. Givena=5.31,b=7.09,c = 8.86 then

area = 18.82

Math 1-24A 55

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

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

4. 1f (0, 0), (4, 0), (4, 3) are vertices of a triangle, then

area = 6.00

LINE INSTRUCTIONS DATA  KEYS | DISPLAY |
1 Enter program | -

2 Case a [t ]
e h =

;_ | - _ ﬂ_ . E_ __A l dlfed
- 5 I-Casez a L ) ;
— b 1 “
— — BT -
8 (Case3 a [t i e
. | L | S |
10 - C_ C | area
11 Cased B N | I |
- ie0 —
— e - : —
“____‘_-“ | R [ I LT | S S | ' R
15 v Lt 0
6 v E | area




56  Math 1-25A
AREA OF A POLYGON

( AREA OF A POLYGON MATH 1-25A R

()

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

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

= IO +XaHY 1=y )+ XN 2-Y3) o (R X Ny

i

|

i (XnYn)
1 R
D |

— — sl x

Note: When traversing counterclockwise, the area will be displayed
as a negative number.

XN N N

k)

T 1 Y < P 1 R A M |

r-_

= e W

T E 0 MmN’

T [ [

M T

—
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Example:
' Point Coordinates (x, y) ]
1 (1, 3)
2 (2, 4)
3 (b, 4)
4 (5, 7)
5 (7, B)
6 (7, 1)
7 (3, 1)
area = 19.50
y
&
4
5
2 3
1
7 6
L X
Ur
LINE INSTRUCTIONS ~ DATA  KEYS  DISPLAY
i 1 qEnter program |
: | e 1‘ !
3 | Y1 t I
4 X9 T
*  Perform 6—7 fori=3, 4, ...,

5
6
7
8
9

L

*When entering new coordinates, be careful not to lose the values already in the
X and Y registers.



58 Math 1-26A
CIRCLE DETERMINED BY THREE POINTS

O ORI MATH 1-26A —
Xy X1 X2:Y2 X33 éj

Given three distinct points (X, y;), (X2, ¥2), (X3, y3) on a circle,
this program solves for the radius and center point of the circle using
the following formulas:

K, - K,

— , X :K _N
Yo N, - N, 0 2 2¥o0

r= \f(x_; - X0)* +(y3 - ¥o)?

where K. = (X2 =X1) (X +x3) +(y2 —y1) (y2 t¥1)
=

2(Xq = Xy)
B (X3 =X3) (x5 +x;) +(y3 =y1) (¥3 +y1)
K, =
2 (X3 = X1)
N, = Y2 —-¥1
X, = X4
N, = Y3 — Y1
X3 = X}
Y
1
ot

Restrictions: X; # X5, X; # X3

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

o m o Fro@EME MMM TN M EE T TN YN

ET TR D

'EEEREREAR RN
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Examples:

1. The three points (1, 1), (3.5, =7.6), (12, 0.8) determine a circle
with center (6.45, -2.08) and radius 6.26.

2. Three points (0, 1), (=1, 0), (0, =1) determine the unit circle with
center at the origin.

Note: (-1,0) must be chosen as (X, Y ).

"UNE INSTRUCTIONS | DATA  KEYS DISPLAY
1 Enter program - | — -
2 N [ B
e = |
| . . --_i,___. l _____ — — -
| 4 Ii 12 '. ? i R
5 v eI
; 6 : X3 ' 1) Ji
| B L
7 - L [ Y el E. S

8 1 R/S | Yo

R L_ If.._.__ e | R
9 | |_R/S | r

rrmdet
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EQUALLY SPACED POINTS ON A CIRCLE

Math 1-27A 61

Examples:
m
R 1.80==,r=1,n=5,Xx0=4.28,y0 = 3.1
( COUNLISPACDPONTS  MATH 1278 3 0 = 4.28, o
S (x1,y1) = (4.99, 3.81)

(X2, ¥2)=(3.83,3.99)
(x3,y3)=(3.29,2.94)

(x41 }’4) = (4*123 2.1 1)
(KE, }"5) = (5.17, 2.65)

Given a circle with radius r and center (xq, yo), the program com-
putes the rectangular coordinates of equally spaced points (x;, y;),
(i=1, 2, .., n)on the circle if angle 8§ and number of points n are

known. The position of the first point (x;, y,) on the circle is
determined by the angle 0.

C0=36",r=321,n=3,X9=-3.4,y,=1.8

B B I

{40 L 1A O A A A . L M O e A

Y (x1,y1)=(-0.80, 3.69)
(Xo¥s) (X5,Y2) =(-6.33,3.11)
(X3, y3) =(-3.06, -1.39)
(xuy1) LINE  INSTRUCTIONS DATA  KEYS | DISPLAY
1 | Enter program
= e 5 —
! i 4_: s r..._ — . —— B
‘ = e 3
| ’ o |LRS .
| - 8 - RIS oy,

[Kk+l =Xg +rcos (8 +ck)
Yk+1 = Yo t1sin (8 + ck)

Perform 9—10 fori=2, 3, ..., n

w

———————

where k=0,1,2,....,n-1

?igg it in DEG mode

c=< 2" ifin RAD mode
1

400 if in GRD mode

n
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62 Math 1-28A

POLYGONS INSCRIBED IN AND

\\

Example:

A, = 86.60

CIRCUMSCRIBED ABOUT A CIRCLE = If r=>5,n=6, then
E. S1 - S.OD
A A, = 64.95
CIRCUMSCRIBED ABOUT A iRcLe  MATH 1-28A - :
r,n 54 AT Sy AZ E et S92 = 5-77

This program finds:

F ' (Subroutine A sets machine in | i

_ 180° | o
Sy = 2r tan " DEG mode)

e ]

1. Thesides, and area A, of an n-sided regular polygon inscribed in | INSTRUCTIONS DATA | KEYS '! DISPLAY
a circle of radius r - = | | |
 Enter program | —
s = 2r sin (180 ) a | 2 i A | A i
“ " = DAL i
Ay =2 nr? sin (3605) = $ |Compumt i LS BN
| | S SRR SR— fovmmmmrtraoaret — e
2 n | | C J Ay
= 5 | Compute A, | | e
. —— N ——t E 5
2. Theside s, and area A, of an n-sided regular polygon circum- E 1 6 fcnmpu_t?_sl .. 1 = S
scribed about a circle of radius r - 7 Compute A, | |_E Az
I t— v : - —_ -

A, =nr? tan (180 )

I

"TTIT TR EEEEREEEEEE

®
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- LINE INSTRUCTIONS

64 Math 1-29A

UNIT CONVERSIONS:
C=F;ft in=»cm; Ib=» kg

UNIT CONVERSIONS

ft,in+cm Ib=+kg

( C=+F

INV g

N
MATH 1-29A

This program can be used to perform unit conversions between:

. Centigrade and Fahrenheit

Fahrenheit degrees = % Centigrade degrees + 32

2. feet, inches and centimeters

1 inch = 2.54 centimeters

3. pounds and kilograms

| pound = 0.45359237 kilograms

Examples:
1. 28°C =82.40°F

2. 165cm = 54.96"

3. 51.34kg=113.191b

=iy

e ey

1 Enter program

2 Clear flag 1

3 Convert C—F | C
4 Convert ft, in—cm B ft.
5 in
b | Convert |Ib—+kg | Ib
7 | Convert F—=C | F
8 Convert cm—ft, in N cm
9

10  Convert kg—lb kg

" DATA KEYS

e e e X ——

S | E—

—

DISPLAY

el

f‘_"':_'"::“'-"'-l r...._.._' .....

ey

E_ |l

(A

RO ——— —

|
- . . —
= B._][_-__m-_
e ——
C i
G | B
s
- D | A
k ——— —— il
L_“_[']" 1 B
I | S
e
A | S
"_DIT —

O SRS SEER e

ft
N

b

AL

™

m o

m m m m

14
" ]

M M

m M M M M M MM mMm M m W T

TR R R EE R ER R R EEE

mi=» km; gal=pltr; yd=»m; ac = ft

Math 1-30A 65

UNIT CONVERSIONS:

2

UNIT CONVERSIONS
mi - km

gal=»ltr

yd

MATH 1-30A

+»m ac=ft? INV

This program can be used to perform unit conversions between:

1. miles and kilometers
1 mile = 1.609344 kilometers

2. gallons and liters
| gallon = 3.785411784 liters

3. yards and meters

| yard = 0.9144 meters

4. acres and square feet
| acre = 43560 ft?

Examples:
1. 12.34 mi= 19.86 km

2. 201tr = 5.28 gal

3. 1000 m = 1093.61 yd
4. 1.82 ac = 79279.20 ft?

' LINE INSTRUCTIONS

1

2
3

10

Enter program

Clear flag 1

Convert mi—~km

Convert gal—ltr

Convert yd—m
Convert ac—>ft?
Convert km—+mi
Convert Itr—>gal
Convert m—yd

Convert ft’—ac

- DATA | KEYS DISPLAY
R - — |
L' | SF1 |

T
mio | A L] km
ga [ B |[ | w

..___'...,,...._.:: I,.-__ I
yd | C || _| m
ac r-_m"lj Ei o f12
m [E [ A ] m
w [ E || B [ @
m E B E q' yd
@ [ E |[ D | a
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POLYNOMIAL EVALUATION (REAL) Example:
f(x)=11-7x -3x* +5x* +x°  (Note: a3 =0)
POLYNOMIAL EVALUATION (REAL) MATH 1-31A f(2.5)=267.72
gJ f(-5) = -29.00
This program evaluates polynomials of the form "LINE INSTRUCTIONS 1‘ DATA  KEYS  DISPLAY

Enter program

f(x)=ag +a;Xx +a,x* +...+a,x"

for real coefficients a, (k = 0, 1, ..., n) and real x,, where n < 8.

FETmMMETMMNETY TN NYN TN

mmm

TN

7
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68 Math 1=-32A

LINEAR AND LAGRANGIAN INTERPOLATIONS

MATH 1-32A

LINEAR AND LAGRANGIAN
INTERPOLATIONS

~

S)

1. Linear Interpolation

If f(x) is a function of x and x; <X, <X, f(X() can be approxi-

mated by
(X5 = Xo) f(x1) + (X0 - x1) f(X2)
f(xg) =
X2 — X

Yy
f{:ntg]I _________________

|
f(Xg) b= = == == = e e e

|
. TTET TEaA  (FEE e chemm aem o

o X

ghuﬂ———_-i‘--“
F\Jxr-“p'-:- AT A FES TINT SRR NS  wOO SRR aar sl

o
x

through the points (Xo, ¥o), (X1, ¥1), (X2, ¥2).

2
Py (x) = Z Li(x) y;
i=0

where 2

This program also evaluates for interpolation argument x the
Lagrangian interpolating polynomial P,(x) of degree two passing

i

MR MMM EM MM NN T NN
EE T EREEEE

mm

-

Examples:
1. i 1 2
X 1.2 1.3
f(x) 0.30119 0.27253

f(1.27)= 0.28113
f(1.29) = 0.27540

Math 1-32A 69

2. i 0 1 2
X 1 3 10
y -5 1 25
x=1.7, y=-2.94
x=9, y=21.29
1 |
- LINE INSTRUCTIONS DATA KEYS | DISPLAY
1 Enter program | }
— R . i | —— L
2  For linear interpolation X 1 |
3 fxq) 0
i B R ...
! 4 Xy 1
i. et e .I. et __1.._._ il
l 5 Cflxg) || A
, - | EE———————— it — -
6 x| B f(xo)
1! (For a new value of x4, go to 6.) | |
' 7  For Lagrangian interpolation Xo 1
I 9 X2 C
! . . ) = -
! 10 Yo T
o vi [t
12 va D
; 13 X E |l Y
| (For a new x, go to 13.) |

— i TR e = e ==

e




70 Math 1-33A

FINITE DIFFERENCE INTERPOLATION

_ﬁ

( FINITE DIFFERENCE INTERPOLATION MATH 1-33A

e

~/

This program interpolates 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
interpolation.

The equation used is:

1
Y =ya +uBy.y + 2 u(u+ 1) 82y, + _311-11(“ 1) (u=1)86%y_y,

The difference table is:

u X vy
-2 X; ¥
Y2 Vi1
-1 X, vy, y3 =2y, ty,

Ya-—y =3y3+3y,-
0 x4 }'3-—"" 3 z\y4_2y3+y2/}'4 Y3 T3¥2-Y1
Ya-—-Y3
I Xa4 Ya

where dy.i, =y3 -y,

§%yo =ya4 - 2y3 t ¥,

5%y_1, =y, - 3ys + 3y, =¥y,
X - X3

h

and u=

AL

X X X

mnm

7

m mmmwmm W N

mmmmmE ™M mMmmMmm
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Example:
i l 2 4
X; | -1 3 5
Vi -1 2 30
(Note: h=2)
x = -0.5, y = -0.08
X = 2.567, y = 6.64
X = 4.8, y = 26.99
LINE INSTRUCTIONS | DATA  KEYS  DISPLAY
1 Enerprogam L
: Lo [
B v Lt =
4 B 1 I
5 Ya A 1
6 1 xa t |
7 h B
8 _ X C Y
(For a new x, go to 8.)




72 Math 1-34A
NUMERICAL INTEGRATION (DISCRETE CASE)

fi 4 Fifist I2 &
A

:
( MERSEATSETON  MATH 134
hio

Let xo, X1, ..., X, be equally spaced points, x; = xg +ih fori=1,
2, ..., n, at which corresponding values f(x,), f(x,), ..., f(x,) of a
function f(x) are known. Using only this information, with no
explicit expression for f(x) itself,

f ’ f(x) dx

X0
may be approximated using

(1) The trapezoidal rule:

Xn n-1 .
f f(x) dx = % ,}(Kﬂ) t2 ; f(x) + f(xn) | =1

X 0 i —

(2) Simpson’s rule:
: Xn h
f f(x) dx = 3 [f{xﬂ) + 4f(x, ) + 2f(x,)
X0
bt 4(Xp3) + 26(x, ) + 4R(x0_ 1) + f(xn):' -1,
In order to apply Simpson’s rule, n must be even.

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

T T T I R R R R R R R E R E R R E R R R A

777 MMM MM MmN WM NN MY W W

%
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Examples:

. | 0 25 5 75 1 125 15 175 2
f(x)| 2 28 38 52 7 92 121 156 20

h=10.25
.  Trapezoidal rule
2
f f(x)dx =1, =16.68
0
2. Simpson’s rule
2
f f(x)dx =1, =16.58
0
' LINE INSTRUCTIONS DATA |  KEYS DISPLAY
1 | Enter program - i N J_ - - N
2 | For the trapezoidal rule 4 _____'_" ; T _____________i -




74 Math 1-35A
SIMPSON’S RULE FOR NUMERICAL INTEGRATION

( _SWPSONSRWEFOR  MATH 1-35A

L)

b
The definite integral f f(x) dx can be approximated by
Simpson’s rule: a

b
f f(x) dx Eg [f(x“) +4f(x,) + 2f(x,) +... +4f(x,-3) + 2f(xp-2)

a

+4f(xp-1) + (xn) |

where X, =a,X;=Xo tih,x, =b

h=0-2 (i=1,2,..,n-1)
n

b
This program approximates the integral f f(x) dx for given
f(x) and finite a, b such that a <b. a

The number n must be a positive even integer = 4. f(x) should not
have any singularities in the integeration interval.

!

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 Rq, R, are available for f(x). Register Rq is
also available for temporary storage only.

3

r
L —

—y

.

’?'1’7"!’7]

%
E
F .

Keys for f(x): [1] [X

Examples

8

Correct answer is —

3

-1

Correct answer is 171

Math 1-35A 75
Note: If n is odd, error will be indicated by flashing zeros.

8
f x2 dx=171.00 (n=10)

o —— =

n go to 6. For different

functmn f[:-:} , 90 to 2.)

R = e —— e —

f = dx ~ 8.2
A 1 —cosx +0.25

(n = 10, set machine to RAD mode)
Keys for f(x): [f][cos| 1 (9] [x2][=] .25 [+ (8 Yx
Correct answer is ¥

0.75
NE  INSTRUCTIONS  DATA  KEYS  DISPLAY
1" | Enter program | _|' B
o S s ] L o] ____g I )
3 Switch to WXPE(;M mode L o |
4  Enter f(x) - RTN ||
5  Switch to RUN mode - |
6 | B! T |
7 b t |
8  (n must be even) n RTN R/S
(For different values of a, b or
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FIRST ORDER DIFFERENTIAL EQUATION Example:
xtl, 2y
. Y X X
( DIFFERENTIAL EQUATION MATH 1-36A
/ H‘ﬂ=1: YG=-ér h = 0.5

Keys for f(x, y): [5T0] [6] 1 [#] [9] [*2¥] 2 [x][#] [RcL] [6] [+

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

y =1(x,y)

x} 15 2 25 3 3.5 4 4.5 5

with initial values X, Yo. y|0.23 146 3.18 540 8.11 1132 15.02 19.21

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

LINE  INSTRUCTIONS DATA  KEYS DISPLAY
The program uses the third-order Runge-Kutta method:
| 1 IEnter program
" _ ...2. A+ - -
Yi+1 = VYit 3 (kg +4k, +k3) S I o — I_ el B
3 | Switch to W/PRGM mode
k — f(]’{ y) 4 Enter ﬂ!,'y"] I RTN |
1 1+ J1 B | e irimion N LS NI Soamn senmrn el sl SR S
5 | Switch to RUN mode |
h h - . AR SR | N | i
ks = f(xj +h, yi + 2hk, - hk,)
Perfform 9 fori=2, 3, ...

f(x, y) must be programmed in the calculator by the user. Assuming
X,y are in X and Y registers, 37 memory locations, the stack registers
and registers Rg, R4, Rg, Ry are available for f(x, y).

1 - - N - : -i
| (For a new set of initial condi- | | ]

'i B N L
tions, go to 6. For a new case, |

go to 2.)




78 Math 1-37A

ROOTS OF f(x)=0 IN AN INTERVAL

ROOTS OF f{x)=0IN AN INTERVAL MATH 1-37A

(3]

This program uses the principle of interval-halving to find real roots
of an equation {(x) = 0 in a closed interval |a, b|] where the equation
may be algebraic (e.g., 5x* =3x+1=0), rational (e.g.. x>/2 +4/x=2=0).
or transcendental (e.g., 3 cos x = 4x = 0).

The user specifies the continuous, real function f, an interval [a, b],
an accuracy tolerance €, and a search increment Ax. The program
then begins at the left of the interval and compares the functional
values at the ends of the interval |a, a + Ax]. If f{a) and f(a + Ax) are
of opposite sign, this interval will be searched for a root. Otherwise.
or even after a root is found, the program proceeds in the same
manner with the interval |a + Ax, a + 2Ax]|, etc. At most one root
will be found by the program for each of these small intervals.

Key in and store the function f(x) in the calculator assuming the
value x 1s in the X register. |7 memory locations and the stack
registers are available for f(x). Register Ry is also available for
temporary storage only.

e 2. AN, (B, . . . . BN, . . (B, BN, BN, . L BN G SN SN SN o

i G (I {

w W

.

AW WY YW wEwwww W W

Examples:

Math 1-37A 79

|, The real roots of x* = 8x* + 5x + 14 = 0in the interval [-10, 10]
using Ax = 1 and € = 107° are =1.00, 2.00 and 7.00.

Keys for fix): [T] [t} 1] 8 [=][x] 5 #]x] 14 [+]

2. The real root of x /%~ 2 Vx = 0in the interval [1, 10] using

Ax=1ande=10%1is1.41.

Keys for f(x): [f][vx | [t][t] 5 [9] [»* ]9 [xx¥

LINE INSTRUCTIONS DATA
1 Enter program
2

3 Switch to W/PRGM mode

4 Enter f{x)

5 Switch to RUN mode €
6 | Ax
7 a
8 b

9 Perfarm 9 until display = b + Ax
(Display = b+ /Ax is an indication
of the end of search, b+ Ax is

not necessarily a root.)

KEYS
GTO A
RTN
STO 5
STO 6

T
RTN R/S
R/S

2 ][]

DISPLAY

root

root



80 Math 1-38A

DETERMINANT AND CHARACTERISTIC
EQUATION OF A 3 x3 MATRIX

~

DETERMINANT AND CHARACTERISTIC

EQUATION OF A 3 x 3 MATRIX MATH 1-38A

S

a; by ¢

a; by Cj
Matrix A has characteristic equation

|A—ll| =-}k?' +d1;’\2 +d1}k+d3=0

where
dy =a; +by +C3
d, =azcy tab; +bsycy, —a;by; —a;c3 - byes
d; = |A]

=a;bycy tazbycy tagbycy—azbycy —a;bycy —aybscy

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

2. Math 1—-07A, Cubic Equation can be used to find the

eigenvalues.

A\

o

o

r wow

A A o m m M

o™

mmEmmm

TR EEREEREEEEREEEEE.
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Math 1-38A 81
Example:
8 4 1
Matrix A=1 0 3 O
1 5 -1
has characteristic equation
A2+ 1002 =120 -27=0
Determinant of A =d3 =-27.00
"LINE| _ INSTRUCTIONS | DATA  KEYS | DISPLAY
1 T"Enter program ‘ ——— S
KN [ O [ [
R o LAl
s e [ |
:I ﬁ B | _b1_|___T _________ j:
— e
e BE—— —— _
— — = -
L o Lesil 1 4
{ 5 o = .




82  Math 1-39A
2 x 2 MATRIX OPERATIONS

2 x 2 MATRIX OPERATIONS MATH 1-39A A
A B + — X E
Suppose
A = (31 E"I ’ B _ bl bz
d3 a4 b3 b4
then

Y NNy
o uw

YA YN NN T

mmm

rrTMYMMMmmy

| .-12 Compute A - B ' D
Emw | P;urm 13 fori=2, , | R/S
| 14  Compute AB o | E i ,
H'E' Perform 15 for i=2, 3, 4 _R/S_|] ]

Math 1-39A 83
Example:
12 5.8 1021 15.8
A= B~=
7.31 -4.39 -9.33 7.24
9.01 21.60
A+B=
-2.02 2.85
-11.41 -10.00
A-B=
16.64 -11.63
-66.37 23.03
AB =
115.59 83.71
LINE  INSTRUCTIONS DATA ~ KEYS  DISPLAY
1 TEI‘ItEl' program '} '
|—--'2 e al | T [ !
i —r—— 1_ E— P stk P I A —— . -.._-__._1.. i
3 | da | 1 l
. LT
s Ca [A |
! é b, [t l
7 _ b, [t
-8 . by t |
9  bs 2
C




84 Math 1-40A

3 x 3 MATRIX INVERSION

( 3 x 3 MATRIX INVERSION

dj bl
A= do b-z
ds b3

has an inverse

; Q3 Q9

-1
A = &, Og

3 O

where «a; =(b,c3 = bsc,) / Det
a; = (azcy —azc3) / Det
a3z = (azbs —azb,) / Det
ag =(bzcy —bycy) /[ Det
as =(ayc3 —azcy )/ Det
@ =(azb; —a; b;)/ Det
a7 =(bycy = byey) [/ Det
ag =(a;c; —a;cy) / Det

ag =(a; b, —ab;) / Det

if determinant Det of A is non-zero.

Note: This program must be used in conjunction with Math 1—-38A4,
Determinant and Characteristic Equation of a 3 x 3 Matrix.

ww
L

Y M

-

i

el
I
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Math 1—40A 85
Example:
-1 0 3
A= 7 1 -1
3 0
Det = 54.00
0.06 0.17 =0.06
A-'=1] -0.04 -0.11 0.37
035 0.06 -0.02
LINE _ INSTRUCTIONS | DATA  KEYS | DISPLAY
. 1 ZEnter program Math 1—38A l_ L .
2_ : - — = i E a] 'l 1__ -m
E o w | |
i 4 [ R | AL :
[' 5 b, 1
_____ IS .
| b, [ 1
l' ° I G k— ]
o o (B
: a | Cy | 1 . .
i! 10 | | | C3 | C D Det o
a '11 -Enterpmg}amm.;ﬁi 1—40A | | _
13  Perform 13 fori=2, ..., 9
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PROGRAM LISTINGS
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Factors of an Integer . . . .« o o o v oo 88
Greatest Common Divisor, Least Common Multiple . . . .. 89
Arithmetic and Harmonic Progressions . . . . . . . . . . . 90
Geometric Progession . . . . . . - o - oo o 91
Functions of X and ¥y . . . o .« o o e 92

. Quadratic Equation . . . . . ..o 93
Cubic Equation . . . . . . o . e 94
Fourth Degree Polynomial Equation . . . . .. .. . ... 95
Fifth Degree Polynomial Equation . . . . . . .. . .. - 96
Simultaneous Equations in Two Unknowns . ... . .. .. 97
 Simultaneous Equations in Three Unknowns . . . . . . .. 98
. Synthetic Division . . . . . ..o 99
. Rectangular, Spherical Conversions . . . . . . - . o - - - 100
Translation and/or Rotation of Coordinate Axes . . . . . 101

~ Angle Conversions . . . . - . L e o 102
Secondary Values of sin™', cos™ ', tan™" .. ... 103

. Trigonometric Functions . . . . ... .. .. oo 104
Hyperbolic Functions . . . . . . ...« oo e e 105
Inverse Hyperbolic Functions . . . . . . .« . - o o0 v 106
Solution of a Triangle (Given a, b, ¢, 0ra, b, C) . . . . . . 107

_ Solution of a Triangle (Givena, A, Cora,B,¢) . . . .. 108
Solution of a Triangle (Given B, b, ¢) . . . . . . . . . .. 109
Spherical Triangles . . . . .« - . o o oo 110
Arcaofa Triangle . . . . . . .« . oo oo e e 111
CAreaofaPolygon . .. L. o oo 112
 Circle Determined by Threec Points . . . . .. . . . . .. 113
. Equally Spaced PointsonaCircle . . . . ... ... ... 114
28. Polygons Inscribed in and Circumscribed about a Circle . 113
~ Unit Conversions: C—F; ft, in—cm,; b-kg .. ... ... 116
" Unit Comnversions: mi—~km: gal=ltr; yd=m; ac>ft* . . . . . 117
. Polynomial Evaluation (Real) . . . . . .. ... - .- 118
. Linear and Lagrangian Interpolations . . .. . .. . . .. 119
. Finite Difference Interpolation . . . . . . - .. . . . .. 120
. Numerical Integration (Discrete Case) . . . - . - . . . - 121
. Simpson’s Rule for Numerical Integration . . . .. . . 122
. First Order Differential Equation . . . . . . . .. . . - 123
Roots of f{x)=01inan Interval . . . . .. ... ... 124

 Determinant and Characteristic Equation of a 3x3 Matrix 125
. 2x2 Matrix Operations
. 3x3 Matrix Inversion



88 Math 1-0TA

CODE

23
11
32
51
33 01
00
35 07
35 22
22
05
41
31
83
35 21
22
05
02
43
09
34 01
35 24
22
05
01
33 02
02
33 03
23
01
34 01
34 03
81
34 03
35 24
22

FACTORS OF AN INTEGER

KEYS

LBL
A

f—l
SF1
STO 1
0

g Xy
g X<y
GTO

Used

Used
Used

35 08

33 02

CODE KEYS = CODE KEYS

04

31
83

- 35 00

35 23
22
02

- 34 03

06

35 24

31
51
02

34 02

61

02
35 07
32
61
22
03
32
51
33 03
22
01
23
02
34 03
84
35 08
33 01
22

4
gR/
£
INT

g LST X |

g X=y
GTO
2

RCL 3

6

g x>y

f
SF1
2

RCL 2

+

STO 2

2

g X2y
f—l
TF1
GTO
3

.I:—l
SF1
STO 3
GTO

LBL

RCL 3
R/S
gRJ
STO 1
GTO

33 02

533 03

01
23
| 04
34 01
i 84
00
84
23
05
Q0
81
23
03
61

31
b1

22
0]

35 01
35 01
35 01

35 01
3b 01
35 01
35 0O
35 01
3b O

35 01

1

LBL
4

RCL 1
R/S

0

R/S
LBL

Used

MMM M™™MPTMMN © ° W W

i)

CODE

23
11
35 Of
33 O
3b 07
33 02
01
33 03
44
33 04
35 23
22
02
33 03
33 05
01
33 04
33 0b
23
01
15
3b 23
22
02
34 06
34 03
33 06
34 07
71
b1l
33 03
34 05
34 04
33 05
34 07

Math 1-02A a9

GREATEST COMMON DIVISOR
LEAST COMMON MULTIPLE

KEYS

L BL

A

g X<y
STQ 1
g X<y
STO 2
1

STO 3
CLX
STO 4
g X=y
GTO
2

STO 3
STO b
1

STO 4
5TO 6
LBL

i

£

g xX=y
GTO

RCL©
RCL 3
STO 6
RCL 7

STO 3
RCLS
RCL 4
STOS
RCL 7

Used
Used
LUsed

CODE KEYS  CODE KEYS .
71 X ., 24 RTN
61 + P 23 LBL

33 04 STO4 03 3
22 GTO .+ 15 E ;
01 1 13521 gx#Fy
23 LBL .. 22 GTO
02 2 5 03 3 |
34 01 RCL1 .34 03 RCL3 |
35624 gx>y | 3401 RCLTV
; 22 GTO ’ 4 21 = .
| 04 4 1 35 g
. 42 CHS | ! 06 ABS
| 84 R/S ' 24 RTN i
34 03 RCL3 | : 23 LBL |
| 42 CHS O 15 E ;
| 84 R/S 34 01 RCL1
34 04 RCL4 34 01 RCL1
. 42 CHS 34 02 RCL2Z2
24 RTN .33 01 STO1
.23 LBL 81 =+ |
04 4 31 f
84 R/S 83 INT |
34 03 RCL3 42 CHS
. 84 R/S 33 07 STO7
34 04 RCL4 34 02 RCL2
24 RTN 71 x
23 LBL . 61 +
12 B 33 02 STO?2
33 02 STO2 00 O
35 07 gx2y 24 RTN
33 01 STO1
1 x
33 03 STO3
00 O
365 23 gx=y
R4 Used R, Used
Rs Used R

Used

Used
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Math 1-03A

ARITHMETIC AND HARMONIC PROGRESSIONS

CODE KEYS

35
33
35

- 33
35

A W R L mEMr. L. - Bl le ok oal =

33
35
33

;35
* 35

34

. 34

23

23
11
07
01
08
41
41
41
071
23
01
34
51

22
01

23
12
04
08
02
08
01

08
08
0

-
>
61
84
01
02
04
13
24

LBL
A

g X<y
STO 1
g R
1

T

1
RCL 1
LBL

R/S
GTO
LBL
STO 4
g R
STO 2

g Rl
STO 1

Used

Used
Used

jCODE KEYS f

33

34

33
;35

34

33
- 35
- 33
. 35
0 33

34
34
. 34
- 34

13
01
71
01
01
51
71
02
81
07
01
71
61
24
23
14
01
08
61
0"
71
02
81
24
23
i5
03
08
02
08
01
03
02
01

02

Used

C
STO 1
X

RCL 1

STO1
RCL 3
RCL 2
RCL 1

RCL 2 |

;

-CDDE KEYSW

l
H
F]

e e e T T T T LT L B PR e = s e - -— -

'35
'35
. 35
.35
'35
- 35
. 35
. 35
. 35
35
35
1 35
35
35
35

81
84
23
02
44
61
61
41
35
04
01
71
84
22

01
01
01
01
01
01
01
01

OO OO0 000

!

R/S
LBL
2

CLX
+

+

.IL

d

l.fx
RCL 1
X

R/S

- GTO
02

g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP

g NOP

g NOP
g NOP
g NOP
g NOP
g NOP

_GNOP

-

2

.

|

3
»

3
3
3
3
f W
¢ m
;
F m
k.

3

.

A AT )

SR EEEEEEEE

i
L |

CODE

3b

3b

- 35

33
3b
35

34

35
33

- 35

33
35
35

23
11
41
41
09
23
01
84
71
22
01
23
12
08
08
03
08
08
01
B
15
03
1
24
23
13
08
04
08
03
08
08
15
01
b1

Math 1-04A

GEOMETRIC PROGHESSIDN

KE YS

LBL
A

T

T
gRT
LBL
1

R/S
X
GTO
1
LBL
B

g R+
g R
STO 3
g R{
g R{
1

=
RCL 3

RTN
LBL

g R
STO 4
g R{
STO 3
g R{
g R{

Used

h LR B P WS L LT e et 7 e e e - - -

CODE KEYS
34 03

34

o

[ — ]

O AL L TELE By T

. maTETT—— =—

35

35

35
35

33
3b
33

3b

- 35

33
34

71
04
01
b1

81

24

23

14
35
06
01

22
00 ¢
81
00

51

07 .
08 '

g1
24
23

16 ¢
01 :
07
02

0o
07
24
22
09
42
02
01

02

HCL3
X
RCL 4

E

i TR, eyl L EU CEEEE BN BT WA T = ¢ orm e

—— —— —— ] =" L L w— e et e S TS A —T

- — e rE—— L

CODE KEYS

E“
E
i
i

L W
2 b

f35

81
32
83
00
23
22
09
02
01
35
05
42
24
23

09
02
RCL 1
3559
Y

01

05
24
01
01
01
0"
0"
0"
01
1
01
01

-1
INT
0

g xX=y
GTO
9

- RCL 2

RCL 1
g

4

Y
CHS

QRTN
" LBL

9
RCL 2

A

RTN
g NOP

g NQP
?QNDP
- g NOP

g NOP

g NOF

g NOP
g NOP
g NOP

gNOP

dm . m=

Used |

T — R — -
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CODE KEYS

33
35
33
- 35
- 35
- 35

35

33
- 34

35

34

35

34
34

Math 1-05A

23
it
01
07
02
00
07
23
08
24
24
22
01

42
02
01

32
83
00
21

81

24
01

02
81

32
83
00
23
22
01
02
01
35
05

LBL
A
STO 1
g X<y
STO 2
0

g X<y
g X=Y
g R
RTN
g x>y
GTO
1
CHS
STO 2
RCL 1
.I:—l
INT
0

g XFY
RTN
RCL 1

FUNCTIONS OF x AND y

34
34

- 35

35

- 33

35

33
35

34

34
35

42
24
23
01
02
01
35
05
24
23
12
31
07
07
31
07
0/
a1
24
23
13
01
07
02
07
81
31
83
0t
71
02
07/
51
24
23

'CODE  KEYS

CHS
RTN
LBL

1

RCL 2
RCL 1

gx
Y

RTN
LBL

LN
g X<y

LN
g X<y

RTN
LBL

STO 1
g X<y
STO ?

g X2y

INT
RCL 1

RCL 2
g X<y

RTN
LBL

:

|

33
35

35
- 34

34

35

35
35
35
35
35
35
35
35
35

14
01
07
35
03
00
01

51
35
03
81

24
23
15
14
01

3b
03
81

24
01
01
01
01
01

o e I e Y e Y e

D
STO 1
g X<y
9
nt

g LST X

RCL 1

Used

'CODE  KEYS

¥

oW W, ™ fr

.

SEEEEEEEEEEERRERR R R R =

CODE KEYS

33
35

33
35

33

34
34

33

35

34
34

23
11
03
08
42
02
07
41
01
61
81
41
32
09
03
01
81
03
51
24
23
12
31
09
07
35
06
61
02
01
71
41
35
06
81

LBL
A
5TO 3
g R
CHS
5TO 2

—

0 XY

Math 1-06B

QUADRATIC EQUATION

71

el e = ke e g e R

—r.
dEd—. . - L TEEL FUFTSIATL RTETYT TUATIEE O EEE —— e e s e e m

X

84 R/S
34 03

35 07
81
24
23
13
42
31
08

35 07
834

3b 07
24
23
14
01

34 01

34 02
24
23
15
01

34 07
34
09
24

+ 3b 01
- 35 01

35
35
35
35
35

coeeo

RCL 3
g X<y
RTN
LBL
C
CHS

£

Vx

g X<y
R/S

g X<y
RTN
LBL
D

1

RCL 1
RCL 2
RTN
LBL
E

1

RCL 7
RCL
9
RTN
g NOFP
g NOP
g NOP
g NOP
g NOP
g NOP

g NOP

L
.

[ P N P

WA AL Jm EE. Enc e T TR

AU TSR TR ST

- vl Py

e eTe L TR T IR W RAST R e e e

[ (s [

CODE KEYS

. 35 01 g NOP

1
i

i

A AALEMA LT EEESEE W VW e, et tmrme s s m ek

3b
35
35

i 3b

35

| 35
35

3b
3D
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35

535
35

35

35

01
01
01
01
01
01
Q0
0
0"
01
01
01
01
01
01
01
01
01

01

01
01
01
01
01
01
01
01
01
01

g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP

" g NOP
. g NOP

g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP

g NOP

93

L FRAE T WY AR —wre e e
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Math 1-07A

CODE

33
34

34
- 33

34

34

35
33

34

23
11
00
04
03
3b
06
03
81
06
03
35
06
01
3b
06

43
42

23
01
01
00
71
22
22
01
07
23
02
07
01
00
81

KEYS

LBL
A

0

STO 4
RCL 3
g

ABS
RCL3

STO B
RCL 3

g

ABS
RCL 1

g

ABS
61

+
EEX

CHS
02

Used
Used
Used

CUBIC EQUATION

'CODE KEYS
33 07 |
34 06

42

33 06

23
03

34 07
34 06

34 04

FA

61
33 0b

34 04
.35 23

34 07

22

04
34 (05

61

34 05

71

61

34 05

71

34 03

61

- 33 08

35
06
43
42
04
3b 24
22

STO7

RCL 6
CHS
STO 6
LBL
3

RCL 7/
RCL &6
X

RCL 4

+

STO &
RCL 4
G X=Y
GTO
4
RCL 5
RCL 1

-+
"RCLS
34 02

RCL 2
-}

RCLDS
X
RCL 3

By

STO 8

g
ABS

EEX
CHS
4

g XY
GTO

Used
Used
Lised

36 24

134 05

!34 01
j 61 :
- 8TO 8
- RCL b5

133 08
34 05

.34 02

33 03

34 03

71
00

22
03
22
02
23
04

84

71

61

01
34 08

84
35 01
3b Ot

A
RCL 5
STO 4
RCL 8
RCL 6
X

0

g x>y
GTO
3
GTO
2

LBL

4

- RCLS
- R/S

- RCL 1

+

X

RCL 2
+

STO 3
1
RCL 8
RCL 3
R/S

g NOP

Used
Used
LUised

'CODE KEYS

ed a
34 05
33 04
' 34 08
' 34 06

- e L = iy, ETeey] L T LD B 2 BATEETL R

g NOP

CODE KEYS

33

33

33

33

34
33
34
34

34

33

34

34

34

34

33

Math 1-08A

FOURTH DEGREE POLYNOMIAL EQUATION

08
84
07
84
06
84
05
23
11
07
42
07
08
06
71
05
04
71
51
02
07
04
71
08
32
09
91
0b
71
06
32
09
51
03
34

ST 8
R/S
STO /
R/S
STO G
R/S
STO b
LBL
A
RCL 7
CHS
STO T
RCL 8
RCL 6
4
RCL b5
4

X

STO 2
RCL 7

CODE KEYS

34
233
234
33
235
34

34

34

34

23
12
02
33
81
08
04
02
a1
04
32
09

05 -

51
31

09 .
05 .
00
23
22

01

08

04

71 -

06

02 .

81
51
05
81
06
22
02
23
01

LBL
B

Z

STO

8
RCL 4
2

STO 4
f—~1

H{],D
al_,C

rm o —rrmrrErH Ry — .. e s v AR

34 08

ZCDDE KEYS |

34 08
- 32
09
34 07
51
34 04
02

5
o
; 3‘
09
.33 06
23

34 08
61
. 33 07
34 04
.34 05
. 61
33
09
01

34 06
51

34 04

34 05
51
24

02
RCL 8

“RCL 3 .

.I:—l
VX

RCL 7

RCL 4

2
X
.|_
f
Vx

STO 6

LBL

STO 7
RCL 4
RCLb

STO
RCL B
RCL B

RCL 4
RCLb5

RTN

E_g,A"'C
ﬂg,A
B+D



Math 1—09A

FIFTH DEGREE POLYNOMIAL EQUATION

CODE KEYS CODE | KEYS CODE' KEYS
3% g 34 08 | RCL 8 35 24 | g x>y
06 = ABS 71 | x 22 | GTO

33 06 : STO 6 34 07 | RCL 7 02 : 2

35 00 g LSTX 61 + 22 GTO
81 = 33 07  STO 7 01 | 1

33 08 STOS 35 00 | g LST X 23 | LBL

34 01 RCL 1 35 23 | g x=y 03 ! 3
35 ' g 22 GTO 34 07  RCL 7
06| ABS 03 | 3 84 | R/S

34 06 RCL 6 35 07 | g x2y 34 01T | RCL 1 |
61 + 41 | 1 i 61  +
83| - 41 1 33 08! STO S
01| 1 41 | * 34 07 | RCL 7
23| LBL 34 01 { RCL 1 71 | x
09: 9 61 ! + 34 02 | RCL 2 |
01 1 71 | x 61 +
00| 0 34 02 | RCL 2 33 01| STO 1
711 x 61| + 34 07 | RCL7 |

35 22 | g x<y 71 | x | 711 «

22 GTO 34 03| RCL 3 |34 03| RCL 3
09| 9 61| + 61| +

33 06| STO 6 71| x 133 06! STO6 |
23| LBL 34 04| RCLA 34 07 | RCL 7
01! 1 61| + 71 | x

34 06| RCL6 71| x 34 04 | RCL 4
01| 1 34 05 RCL5 61! + |
00| O 61 + 33 05| STO S
81| + 00| 0 34 01| RCL 1

33 06| STO 6 36 23 g x=y 33 07| STO 7

34 08| RCL8 22| GTO | 84| RS |
42| CHS 03! 3

33 08| STO 8 44 | CcLX
23' LBL 34 08! RCL 8
02| 2 711 x

34 06| RCL 6 00! 0

_J. |
!R‘I &-4 R4 ) &1 H7 xi
R oy R5 o Re k
Rj 0ty Rs o l, &x | Rg Used

—_

TR EERRERREE R

m
u

T MMM MM mm

.
.

Math 1-10A

SIMULTANEQUS EQUATIONS

IN TWO UNKNOWNS

97

CODE KEYS CODE | KEYS CODE| KEYS ]
23 LBL 34 02 : RCL2 35 01 | g NOP
11 A 34 04  RCL 4 35 01 | g NOP
33 01 STO 1 71 | x 35 01 i g NOP
35 08 g Rl 51 | — 35 01 g NOP
33 02 STO2 34 07 | RCL7 35 01 gNOP
35 08 g R/ 81 = 36 01 gNOP
33 03 - STO 3 84 R/S 35 01 | g NOP
24  RTN 35 07 gx2y 35 01 | g NOP
23 ' LBL 24 RTN 35 01 | gNOP
12 B 35 01 . g NOP 35 01 | g NOP
33 04 : STO 4 35 01 | g NOP 35 01 | g NOP
35 08 ' g R 35 01 | gNOP 35 01 | g NOP
33 05 STOS 36 01 | g NOP 35 01 | g NOP
35 08 gR{ 35 01 | g NOP 35 01 | g NOP
33 06 . STO6 35 01 | g NOP 35 01 | g NOP
34 03 | RCL 3 35 01 | g NOP 35 01 g NOP
35 09 ' g Rt 35 01 | g NOP 35 01  gNOP
71| x 35 01 | gNOP 35 01 : g NOP
34 06 | RCL6 35 01 : g NOP 36 01 | gNOP
34 01| RCL 1 35 01 gNOP 35 01 | g NOP
a 71 x 35 01 . g NOP 35 01 | g NOP
51 - 35 01 | g NOP 35 01 ;{ g NOP
34 03 RCL3 35 01 | g NOP 35 01 | g NOP
) 34 05| RCL S 35 01 | g NOP 35 01! gNOP
1 71 X 35 01 | g NOP 35 01 | g NOP
34 02| RCL 2 35 01 | g NOP 35 01 | g NOP
34 06 RCL6 35 01 | g NOP 35 01 | g NOP
710 x 35 01 | g NOP 35 01 | g NOP
51 — 36 01 | g NOP 35 01 | g NOP
| 84: R/S 35 01 | g NOP 35 01 | g NOP
33 07 STO7? 35 01 | g NOP
81 <+ 35 01 | g NOP
34 01 RCL1 36 01 | g NOP
34 05 RCLS 35 01! g NOP
71 x 35 01 gNOP
Ry e R, § R, D
RE b 5R5 d Rg ]
Rj a Rg c Ro




o8 Math 1—-11A

- Math 1-12A 99
-
SIMUL_I'!'I_IAI!":gngﬁ ESSQL?“S IN X SYNTHETIC DIVISION
- ; _ | cobE KEYS | |CODE KEYS
CODE KEYS CODE ' KEYS CODE KEYS 'i CODE KE‘I"S__ EODE? 35 01 g NOP
5 ;' LBL 71 x
'35 09 g R1 35 09 ‘g Rt 71 ix = ﬁ . 34 04 ' RCL 4 35 01 g NOP
33 03 STO3 33 07 STO7 33 06 'RCL 6 4 13304 STOA4 84 | R/S 35 01 ' g NOP
35 00 . g LST X 34 06 RCLG 61 |+ | 33 03 STHC13 21 | 35 01 | g NOP
81 -+ 71 | x 34 03 RCL 3 ¥ 35 08 g ) 34 05 | RCL & 35 01 | g NOP
33 02 STO 2 34 RCL 35 07 g x2y | 32 gg STHCi a1 | 4 35 01 | g NOP
44 CLX 09 9 51 ' B 3 g ; " o NOP
35 00 gLST X 34 06 'RCL 5 84 |R/S ! gg gTO 343’: F!i;‘L'I 35 01 g NOP
81 '+ 71 . x 34 06 |RCL6 » | 35 01 . gNOP
B : 71 ' X 9
3 01 STO . o (RIS e . i 8; 2% 8 34 06 RCL6 35 01 g NOP
84 ' R/S 84 | R/S 34 08 |RCL 8 . 133 0 Ay 61 4 35 01 g NOP
11 A 134 07 {RCL 7 84  R/S 35 08 A 84 R/S 35 01 ' g NOP
33 STO 34 06  RCL#6 23 |LBL - 33 07 2 01 RCLA 35 01 g NOP
09 i 9 71 rx 11 A E'C. - 35 08 QHJ'B 3 1 35 01 g NOP
35 07 gx2y 38 RCL 33 06 |STO 6 , 3306 STO 24 07 RCL 7 35 01 g NOP
33 08 ' STO 8 09 /9 35 08 'g R} E ol LA 61 1 35 01 gNOP
34 04 ' RCL 4 34 04 RCL4 33 05 [STO S ) 2 T 81 R/S 35 01 g NOP
33 07 | STO 7 71X 35 08 |gRI E 3B 3 LBL 32 01 RCL 1 35 01 ¢ NOP
' 84 | R/S 51— 33 04 .STO4 | 35 01 g NOP
| | :_ B 71 x
11 A 135 07 gx2y 34 01 [RCL 1 B 12 35 01 gNOP
33 06 ' STO 6 B 71 x | 33 01 STO R 35 01 g NOP
35 07 gx2y 33 06 STOG6 i3-‘-1 05 rRCL5 ’ j:. gg SCL Sl " RTN 35 01 gNOP
3305 STOS | | 44 cCLX ' Bl _ é NOP
! : E ; : : NOP 35 01 g
' 84 R/S ' 134 08 RCLS 134 04  RCL 4 F ; l:. 84 R/S 32 33, ENOP 35 01 g NOP
41 1 .34 04 RCL4 '34 02 RCL 2 1 X , | 35 01 | g NOP 35 01 g NOP
'34 03 RCL3 . 7T x 5 71 x h I 34 02 RCL 35 01 | g NOP : 35 01 g NOP
13404 RCL4 | '34 07 RCL 7 '34 06 RCL 6 = 61 + 35 01 o NOP 35 01 gNOP
71 x ' 134 05 RCLS5 B — 84 R/S | | 35 01 g NOP
| J : - RCL 1 35 01 . g NOP (35 01 gNOP
, 36 07 gx2y P 71 x 24 RTN | = 1B 34 {;: o o NOP | 32
. Bl — . 81 . — '- X . ; P
_:' 33 04 STO 4 i =35} 07 g?{i’f E !: 34 03 RCL 3 .' 1: 35 D1 | g NOP
13403 RCL3 | ! g1 = 61 + . 13501 gNQ
L l 84 R/S . 135 01 gNOP
3407 RCL7 . 3308 STO8 | M | | 36 01 o NOP
71 x ' (3402 RCL2 | 3401 RCLY & 9
fr et e s ot o] e e e e et o e ST D
'Rm m e e ﬁm e e e e 1 R1 " H4 84 R? dy
LAY b, /a, 4 Used R? Used 0 o R \
- . - e e - . - e e . T 3 ﬂ
R, cy/a; Hs Used Rg 4, Z hRE dg HE a3 B ]
R d,/a, Rg Used Ry b , RS ds & d2 A

e e — - - ..... - * mm -

!
ﬁit‘:l




100 Math 1-13A

RECTANGULAR, SPHERICAL CONVERSIONS

'CODE | KEYS CODE | KEYS | |CODE| KEYS
23 LBL 84 R/S 35 08 g R!
| 1. A 35 08 gRyJ 24 : RTN
33 01 STO1 35 08 ‘g R{ 35 01 gNOP
35 08 g RY 24 | RTN 35 01 g NOP
33 02 STO?2 23 | LBL 35 01 g NOP
35 08 ' g RY 12 B 35 01 g NOP
33 03 :STO 3 33 01 STO1 35 01 ; g NOP
32 f! 35 08 gR! 35 01 | g NOP
09 +/x 33 02 STO?2 35 01 | g NOP
35 09 . g Rt 35 08 i g R 35 01 | g NOP
320 7 33 03 | STO 3 35 01 | g NOP
09 +/x 31 | f 35 01 | g NOP
61 + 05 | COS 35 01 | g NOP
34 01; RCL1 34 01 | RCL1 35 01 | g NOP
32 ! 71| x 35 01 | g NOP
09! v/x 34 02 | RCL 2 36 01 g NOP
61 + 31 f 36 01 gNOP
31 f 04 SIN 35 01 g NOP
09 : v/x 34 03 RCL3 35 01 g NOP
33 04 STO4 31 f 35 01 | g NOP
34 03, RCL3 04 | SIN 35 01 | g NOP
35 07 : g x<y 34 01| RCL 1 35 01 | g NOP
g1 + 71 x 35 01 ' g NOP
32 ! 71 x 35 01| g NOP
05 COS 35 00| gLST X 35 01 g NOP
34 02 RCL?2 34 02 RCL?2 35 01| g NOP
34 01 RCL1 31 f 35 01 g NOP
31 f 05 COS 35 01 g NOP
01 R-P 71 x 35 01 g NOP
35 08 gR} 84| R/S 35 01| g NOP
34 04 RCL4 35 08 gR!
84 R/S 84 ' R/S
35 08 gR! 35 08' gR{
84 - R/S 84 R/S
35 08 gRJ 35 08 gR{
R+ X, T R4 r
RE Y, ¢ iRE _
R; 2.0 !Ra | Used
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Math 1-14A

TRANSLATION AND/OR ROTATION
OF COORDINATE AXES

101

CODE KEYS CODE KEYS CODE KEYS
34 03 ' RCL 3 35 01 g NOP
ﬁ IABL 31 . f 36 01 g NOP
33 01 STO1 05 COS 36 01 gNOP
35 07 gx2y 34 04 . RCL 4 35 01 g NOP
33 02 STOZ2 71 ' x 35 M %gNOP
24 RTN 34 03 | RCL 3 35 01 | g NOP
23 LBL 31§ 35 01 gNOP
12 B 04 SIN 35 01 | g NOP
35 07 g xay 34 05 | RCL 6 35 01 | g NOP
34 02 RCL2 71 | X 35 01 ' g NOP
51 - 61 | + | 35 01 | gNOP
35 07 gx<ly 24 - RTN 36 01 | gNOP
34 01 RCL1 23 | LBL 35 01 | g NOP
51— 15 | E 35 01 ' g NOP
24 . RTN 12 B 35 01 | g NOP
23 LBL 14 | D 35 01 | g NOP
13 C 24 | RTN 35 01 | g NOP
33 03 STO 3 35 01 | g NOP 35 01 g NOP
24 ' RTN 35 01 g NOP 35 01 | g NOP
23 LBL 35 01 | g NOP 35 01 { g NOP
14 1 D 35 01| g NOP 36 D1 | g NOP
33 04 : STO 4 35 01 | g NOP 35 01 g NOP
35 07 g X2y 35 01 | g NOP 36 01 | g NOP
33 05 . STO5 35 01 , g NOP 36 01 | g NOP
34 03 ' RCL 3 35 01 | g NOP 35 01 | g NOP
31 f 35 01 | g NOP | 35 01 gNOP
05 . COS 35 01 ! g NOP 35 01 | g NOP
71 x 35 01 g NOP 35 01 | g NOP
35 07 ' gx2y 36 01 | g NOP 35 01 | g NOP
42 CHS 35 01| gNOP 35 01 gNOP
34 03: RCL3 35 01| g NOP.
31 f 35 01 gNOP
04 SIN 35 01 ;| g NOP
71 x 35 01! g NOP
61 + 35 01| g NOP
R'I X0 |R4 X +R7
HZ Yo |R5 Y IRB |
R3 0 | *Rs ;Rg Used




Math 1-16A 103
102  Math 1-15A = SECONDARY VALUES OF
o SIN-',COS~', TAN"!
o TN for I 'CODE KEYS | |CODE KEYS | |CODE KEYS
'CODE  KEYS CODE KEYS CODE! KEYS | e e s ; 3
11T A 35 08 ' gRI 31-21:‘I 35 g o 3 LBL 32 | 1
' 33 01 STO1 81 - 6; GTO F, ' 41 D_EG . 14 D 71 - SF2
A ol 23 3 o2 I T 24 RIN |
e 2 AT 71| =3 04 SIN 61 TF1 35 01 | g NOP
22 GTO gg ﬁ;ﬁ' 16| E -0 ; l 22 | GTO 35 01 | gNOP
00 0O } - ! 08 1 ; i NOP
: i I ; | 3 35 UI g
S Cor | PR E D O O IR - d
ot RN - i 3| LBL x J (3B OF9x 81 | TF2 356 01 | g NOP
24 RTN 83, 53?3- E 3 -9 - 22 | GTO 35 01 gNOP |
23 LBL 09 | 9 3B 07 wxoy | 14D 02 o 35 01 g NOP
e 31 35 081 g Ry E S 24 RTN 36 01 | g NOP
3507 gx2y A < 23 LBL 23| LBL 35 01 | g NOP
32 §-1 22 QGT0O 2; 1:1_'1 E - ; 12 B 02! y 35 01 | g NOP
” o1 SF1 2 2 SF1 j 35 9 33! ; 35 01 ' g NOP
24 RN X 2 | R E . 4 DEG 09 | 9 35 01 gNOP
23 LBL 15 ' E 24 R | 32 f a1 | 2 35 01 ; g NOP
. 12 B 34 | ReL ele - - . 05 €OS 35 35 01| g NOP
33 01 STO 3 el | ot " B3 43 GRD 35 01| g NOP
. 011 . 23 LBL | g: - - 06 6 | ot BTN 35 01 | g NOP
08 8 02 2 o ok E o | 2| tat 35 01 | g NOP
35 g 3B 08 gRJ i 35 mf'ngP E C 51 — 25| g 35 01 g NOP
02 7 . 81 - > mi gng 14 D 02! n 35 01 g NOP
81 = 0 32 f ¢ 135014 E B 24 RTIN | 71 x 35 01 g NOP
31 f ;51 SF1 | |3501 gNOP - 23 LBL 7 3 01! S NOP
61 TF1 f 24 RTN 13501 gNOP L 13O | 0t 1 o o1 o NoP
22 GTO + © 23 LBL 35 01 gNOP N 35 g 0a! 0 35 01 g NOP
01 1 o 14 D i 35 u‘ g NOP - | 41 DEG 1! 0 L
71 X 13301 STO+1 35 01| g NOP EI 32 | 251§
15 E 09 9 06 TAN ! ;
i ! : . ﬁ 1 - RAD
3401 RCL1 | ;411 EF 01 1 | 42 RAE
24 RTN 01 1 08 8 2 el
23 LBL | , 06 6 i 00 O ] -
o1 1 - 00 O i | L B i |
M e s e et + o — munsmem e ram sem e b e - - & P FR1 R_‘; . S R?
Ry Rs Re | Ry Re. .ooDe | Usd |
1| Ha Rﬁ Rg‘ L E 1’ bk e - - .-
b
K. P




104 Math 1-17A Math 1-18A 105

TRIGONOMETRIC FUNCTIONS HYPERBOLIC FUNCTIONS

r : .

CODE | KEYS | |CODE ; KEYS | [CODE| KEYS CODE KEYS | |CODE| KEYS | |CODE| KEVS
23 | LBL 35 g (35 o1 g NOP o2 LBL B1 '+ 35 01 ig NOP
A 04~ /x 35 01 | g NOP 1A g1 i+ 35 01 g NOP
31 f 32 | ! 135 01 gNOP | gp g 24 RTN 35 01 g NOP
61 TF1 06 | TAN 35 01 | g NOP 07 LN 23 LBL 35 01 [g NOP
<21 GTO 15 E 35 01 | g NOP 41 1 14 | D 35 01 g NOP
o | 1 24 | RTN 35 01 | gNOP 35 g 35 g 36 01 ;g NOP
311 23 | LBL 35 01 | g NOP 04 U 04 |/ 35 01 |g NOP
06 | TAN 02 2 |36 01 | gNOP ' 51 o 24 'RTN | 135 01 gNOP |
359 35 g 35 01 | g NOP 02 2 35 01 g NOP 35 01 g NOP
041 /x 04 | 'x 35 01 | g NOP 81 ;= 35 01 |g NOP 135 01 |g NOP
gg ﬁ;ﬁ' | 32 | ! |35 01 | g NOP 24 | RTN 35 01 |gNOP | 35 01 |gNOP

05 | COS 35 01 | g NOP 23 LBL 35 01 ;g NOP 36 01 .gNOP |
12| B 15 | E 135 01 | gNOP | 12 B 35 01 | g NOP 35 01 |gNOP
31" 24 | RTN 35 01 | g NOP 32 ' ! 35 01 | g NOP 135 01 |g NOP
81 | TF1 23 {LBL | {35 01 |gNOP 07 | LN 35 01 |gNOP | |35 01 |gNOP
22 | GTO 03 '3 35 01 |, g NOP : a1 1 35 01 |g NOP 35 01 'gNOP
[3]121 : 2519 35 01 | g NOP 35 | g 35 01 {g NOP 35 01 gNOP
| f 04 | A 35 01 'gNOP | 04 | 35 01 igNOP 35 01 |g NOP
05 [ COS 32 ! 36 01 | g NOP 61 @ + 35 01 g NOP 35 01 |g NOP
35 g 04 | SIN 35 01 | gNOP 02 2 35 01 |gNOP 35 01 |gNOP
041 “/x 15 E 35 01 | g NOP 81 .+ 35 01 [gNOP 35 01 |gNOP
24 | RTN 24 | RTN 35 01 | g NOP 24 | RTN 35 01 |g NOP 35 01 [g NOP
23 LBL 23 LBL 35 01 | g NOP 23 ' LBL 35 01 |g NOP 35 01 .g NOP
.‘:'t?' 1? 4]0 35 01 | g NOP 13 C 35 01 !gN(_)P 35 01 |gNOP
 TFT 51 | SF1 35 01 | g NOP 07 ;LN 35 01 | g NOP 35 01 |g NOP
22 | GTO 24 | RTN 35 01 | g NOP 33 STO 35 01 |g NOP 35 01 - g NOP
03 3 23 LBL 35 01 | g NOP 09 9 35 01 |g NOP 35 01 g NOP
31:” 15, E 35 01 [ gNOP 41 1 35 01 | gNOP 35 01 |g NOP
04 | SIN 32 .! §-1 35 01 E_Q_NOP 35 'g 35 01 . g NOP 35 01 g NOP
35 ¢ 51 ; SF1 04 35 01 | g NOP
04, /x 24 ' RTN 51 - 35 01 [gNOP
24 RTN 35 01 | g NOP 34 RCL 35 01 | g NOP
23 | LBL 35 01 ' g NOP 09 9 35 01 | g NOP
0111 | |35 01 gNOP 13500 gLSTX | |3501 gNOP
_F_h_ ) iR‘* R, R, R4 R
2 Rs Re - R, Rs Ra !
R3 Re Ro e R Rg Ry Used




106

35

35

;CbbE

Math 1-19A

o i o T L

KEYS CODE: KEYS

At =iy - e - L et BT ——y———

23
11
41
32
09
01
61

31

098
61

31

0/

24 .
23 |

12

41 .

32

09 -

01
51

31
09
61

31
Q7
24
23

13

41
01
07
61
01
00

51

INVERSE HYPERBOLIC FUNCTIONS

L BL

M 3rr — o -
L Z x »
2

——

I
Cad
N

S ———_ - =T =TT A

Cad
n

BRC S
Crd
(T

RTN

81  +

31 f

07 LN
02 2

g1 '+

24 RTN
23 : LBL
14'D

35 a

04 ! Ux
24 | RTN
01 g NOP
01 | g NOP
01 i g NOP
01 . g NGP
01 | g NOP
01 : gNOFP
01 g NOP
01 i g NOP
01 . g NOP
01 g NOQOP
01 : g NOP
01 | g NOP
01 g NOP
01 . g NOP
01 | g NOP
01 g NOP
01 ; gNOP
01 g NOP
01 g NOP
01, g NOP
01 . g NOP
01 gNOP
01 d NOP !
01 gNOP |

—_ v ———

[ TR T R it PR

| CODE KEYS

35
356
35
3b
35
35
3b
35
3b
35
35
3b
35
35
35
3b
3b
35
35
3b
35
3b
35

' 35

01 | g NOP
01 gNOP
01 | g NOP
01 | g NOP
01 g NOP
01 i g NOP
01 5QNOP
01 EQNOP
01 | g NOP
01 ' g NOP
01 . g NOP
01 | g NOP
01 - gNOP
01 ; g NOP
01 | g NOP
01 j g NOP
01 : g NOP
01 | g NOP
01 | g NOP
01 g NOP
01 , g NOP
01 ; g NOP
01 gNOP
01 : g NOP
01 g NOP
01 g NOP
01 : g NOP
01 i g NOP
01 g NOP

- — ——

SOLUTION OF A TRIANGLE

(GIVEN a, b, c, or a b, C)

En-:lu-

| CODE' KEYS

04 : SIN
35 07 . g X<y

g1, ~
33 03 ' STO3
34 01 | RCL 1

71 x

32 | 7

04 | SIN

84 | R/S
34 03 | RCL3
34 02 RCL?2

71 | x
| 32

04 ' SIN

24 | RTN
35 01 ' g NOP
35 01 | g NOP
35 01 | ¢ NQP
35 01 g NOP
35 01 | g NOP
35 01 g NOP
35 01 | g NOP
35 01 gNOP
35 01 ' g NOP
35 01 ' g NOP
35 01 g NOP
35 01 | a NOP
35 01, g NOP
35 01 | g NOP
36 01 |9 NOP

'CODE KEYS | | CODE KEYS
723 LBL 84 R/S
11 A 34 03 - RCL 3
' 33 03 STO3 ' 34 01 RCL1
1 356 08 g R{ | A Kl
33 02 STO2 | 32
. 35 08 g R 04 SIN
. 33 01 STO1 24 . RTN
- 32 7 ; 23  LBL
09 Wx i 12 . B
3402 RCL2 | |33 03 i STO3
. 32 ! 35 08 | g R{
09 Vx 33 02 | STO 2
81 + 35 08 g R
. 34 03 RCL3 } 33 01 ] STO1
‘ 32 ! 32| !
09 Vx | 09 ' Vx
51 - — 34 02| RCL 2
02 2 32 f!
| g1 = | 09 | VX
34 01 RCL1 ! 61, +
34 02 RCL2 | | 3401 RCL 1
| 71 x | {34 02, RCL2
81 -~ i 7 X
32 ; 34 03 RCL3
05 COS | 31 f
84 R/S 05 ' COS
31 f 71 l. X
04 SIN o 02 2
34 03 RCL3 L 71 X
| 81 =+ L b1 -
33 03 STO3 31 f
34 02 RCL2 | 09 : Vx
| 71 X : 84 R/S
32 | 34 03: RCL3
04 SIN 31" f
:R1 d R4
Rz b Rs
:;IR:} EDI’C Hﬁ
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| CODE
23

- 33 01
35 08
33 02
i 36 09

P TEFTEE. L WA e o o

108

11
35
41

61
01
08
00
35 07
51

84
33 03

31
04
71

34 02

34 01

34 03

31
04
81
84

31
04
71

31
(4
81
24
23
12

Math 1-21A

SOLUTION OF A TRIANGLE

KEYS
LBL

A

g
DEG
STO 1
g R{
STO 2
g Rt

+

R/S
RCL 1
SIN
RCL 3
SIN

RTN
LBL

Used
Used
Used

!
.

‘ CODE

33 02
35 08
33 01

- 35 08

33 03

1 34 Q2

31
04
71

L L L AL e o e rTE—— AL —

34 0]

01
08
00
: 34 02
34 01
61
21

84

31
04

.33 02

81
84

31
04

. 34 03

71

. 34 02

81
24

35 01
35 01
35 01

-
4

KE YS

Q
DEG

STO 2
g R/
STO 1
gR/!
STO 3
RCL 2
f

SIN

(GIVEN a, A, C ora, B, C)

— . TR = . =

— e L i—ap - . w

T B A LA . e g B e 1 o o

A b oy a— i,

R R e L

CODE KEYS

—— e T AR LR g

R

{
3
1

r_ A e s o v

/35 01
'35 01
'35 01
'35 01
I35 01
35 01
1356 O
'35 01
| 35 07
. 356 01
| 35 Q1
135 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
35 01
'35 01
. 35 01
'35 07
35 01

'35 01 gNOP

g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOFP

g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP

g NOP
. g NOP
g NOP

gNOP

g NQOP
g NOP
g NOP
g NOP
g NQOP
g NOP
g NOP
g NOP

Used

L]
e e — — W L opel e a e

.5
|

-t TR TR e - .

AL

!

[y

CODE

23
11

32
51
32
71
24
23
12
33 01
35 08
33 04
3b 08
33 02
31
04
34 01
71
34 04
81
32
04
84
33 03
23
05
02
00
00
41
01
08
00
31
o1

"EER R B BB R I

i

b

77T 77T M mmmm®m,wmmoe o e oo om ow o
"'REABARBREBEERERE

- —

-t

I ———— N
et altm. LGP g e m—— bkl = FSEEEC ST S T CET W ——h - b

Math 1-22A 109
SOLUTION OF A TRIANGLE
(GIVEN B, b, c)
KEYS =~ CODE KEYS ; CODE KEYS E
LBL 35 g i35 01 gNOP |
A 02 = 135 01 gNOP
! 31 f L '35 01 gNOP
SF1 81 TF2 |35 01 gNOP
f~! '35 08 gRi |35 01 gNOP
SF2 '35 01 gNOP | |35 01 gNOP
RTN '34 02 RCL2 .35 01 g NQP
LBL 34 03 RCL3 35 01 gNOP
B 61 + 135 01 g NOP
STO 1 '35 07 gx2y 135 01 gNOP
g Rl b1 — 135 01 g NOP
STO 4 42 CHS | r35 01 gNOP
g Rl 84 R/S |35 01 gNOP
STO 2 .35 00 gLSTX 35 01 gNOP
f 35 07 gx2y | 135 01 gNOP
SIN 31 f 135 01 gNOP
RCL 1 04 SIN 135 01 gNOP
X | 34 01 RCL 1 .35 01 gNOP
RCL 4 71 X . |35 01 gNOP
+ 34 03 RCL3 135 01 g NOP
§1 31 f 13501 gNOP
SIN 04 SIN . 135 01 gNOP
R/S 81+ 35 01 gNOP
STO 3 . 84 R/S ! 3501 gNOP
LBL . 44 CLX 135 0t gNOP
5 34 03 RCL3 1| 13501t gNOP
2 51 — .35 01 g NOP
0 - 84 R/S . 135 01 gNOP
0 3303 STO3 ; 3501t gNOP
f 22 GTO 35 01 _gNOP |
1 05 5
8 35 01 gNOP |
0 35 01 gNOP
f 35 01 gNOP |
TF1 35 01 g NOP
R4 b RT
B Re Rs
Re Rg Used



110 Math 1-23B Math 1-24A 111

N

SPHERICAL TRIANGLES AREA OF A TRIANGLE

T

CODE KEYS CODE KEYS  CODE KEYS S KEYS CODE KEYS CODE KEYS
44 CLX 31 f 35 09 g Rt ¢O —— 33 06 STO 6
32 f! 61 TF1 35 09 gR? 23 LBL A 35 08 g R
51 SF 1 42 CHS 33 03 STO 3 1A 23 01 STO 1 33 05 STOG
84 R/S 36 01 g NOP 31 f 14D 6 07 g x2y 35 08 g R
33 03 STO3 61 + 05 COS 35 07 g xey 21 33 04 STO 4
35 08 g R/ 32 f! 34 01 RCL 1 36 08 gR{ 0 SIN 34 06 RCL 6
33 02 STO 2 05 COS 31 f 61+ £ 00 o LeT X 61
3508 gRJ 33 01 STO 1 05 COS 61+ sty 34 02 RCL 2
33 01 STO 1 23 LBL 34 02 RCL 2 02 2 gg 0 o S
44 CLX 12 B 31 f SR 31 ? - 34 06 RCL6
84 R/S 14 D 05 COS 41 1 04 SIN 34 05 RCLS
23 LBL 33 04 STO 4 71 x j} 1]: O 51 —
13 C 14 D 31 f S :
31 f 33 05 S5TO5 61 TF 1 P 34 01 RCL 1 35 g; $_>:+‘r’ 34 2: SC"
51 SF 1 14 D . 42 CHS o1 - 09 x 61 +
84 R/S 33 06 STOS& 35 01 g NOP o noxo 09N 24 06 RCL S
23 LBL 34 01 RCL 1 51 — 3o 0/ gxey 02 2 34 04 RCL 4
11 A 84 R/S 34 01 RCL 1 b 34 02 RCLZ ol - 51
34 01 RCL 1 34 02 RCL 2 31 f o1 - 35 07 g x2y 34 03 RCL 3
34 02 RCL2 84 R/S 04 SIN B X 24 01 ROL T 7 x
31 f 34 03 RCL 3 81 <+ 30 07 g X<y 61+ 61 +
04 SIN 84 R/S 34 02 RCL2 & 34 03 RCL 3 2 f 02 2
32 f! 34 04 RCL 4 31 f ol — 94 SIN 81 =
01 R-P 84 R/S 04 SIN 3 A 31 - 36 g
34 03 RCL3 34 05 RCLS5 81 = 3 24 RTN 06 ABS
31 f 84 R/S 32 ! | 09 \/;N 23 LBL 24  RTN
04 SIN 34 06 RCL6 05  COS 3 3; E;—L 14 D 35 01 g NOP
71 x 24 RTN 24 RTN | 19 B 23 03 STO 3 35 01 g NQP
34 02 RCL 2 23 LBL 35 01 g NOP I 31 f 35 08 g R 35 01 g NOP
31 f 14 D 35 01 g NOP 04 SIN 33 02 S§5T0 2 35 01 g NQP
05 COS 34 01 RCL 1 n 1 35 08 g RJ
34 03 RCL 3 34 02 RCL 2 . 23 01 STO 1
31 f 33 01 STO 1 '3 o o 24 RTN
05 COS 34 03 RCL 3 91 - 23 | BL
71 x 33 02 STO 2 - ot BTN 5 E
|
]
R Used R, Aora R? E I R- Used R, Used R,
Ry Used Rs Borb Rs o R, Used Rs Used Re
R3 Used RG Corc Rg Lsed F I R- Used Rﬁ Used Rg Used
i
.
|
]



112

coDE_
| 23

. 33
3b
33
35
33
35
33
34

34
34

S e et mmmp = gt mmem mmm s tmomEr s hem g e s oy = wk

. 33
34
. 34

33
35
33

33
- 35
- 33

34
34

11

04
08
03
08
02
08
01

03
o)

02
04
o1
71
0b
04
03
23
01

84
04
1y
03
15
22
01

23
12
04
07
03
15
02
01

KEYS : ;CODE KEYS
(BL . | 15 E

A ' 34 05 RCL5
sTo4 . 02 2
gRl ¢« 81 =+
STO3 | @ 24 RTN
gR! -~ 23 LBL
sTo2 | i 15 E

g R} 135607 gx2y
STO1 | 3508 gRJ
RCL3 | | 81 +

+ , 13306 STOG
RCL2 | 3508 gR{
RCL4 | {3507 gxay
- T -

x ' .34 06 RCLS6
sTOs5 1 71 x
RCL4 ¢ ¢ 33 STO
RCL3 61 +

| BL _ 05 5

1 34 04 RCL4
R/S 34 03 RCL3
STO 4 | 24 RTN
g X<y 36 01 gNOP
STO 3 35 01 gNOP
E 35 01 g NOP
GTO - 35 01 g NOP
1 35 01 g NOP
LBL 35 01 gNOP
B 35 01 gNOP
STO 4 35 01 g NOP
g X2y ' 36 01 g NOP
STO 3 35 01 g NOP
S 35 01 g NOP
RCL 2 - 35 01 gNOP
RCL 1 35 01 gNQP
X | R, Used
Y1 R5 Used
Used Re Used

Math 1-25A

AREA OF A POLYGON

'CODE KEYS |

'35
| 35
i 35
. 35
| 35
i 35
35
| 35
| 35
| 35
| 35
35
§35
35
35
| 35
' 35
35
35
- 3b
35
356

35
- 35

35

35

35
35
35
35

01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
0"
0"

2g99go

g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP

g NOP

g NOP

g NOP

g NOP

g NOP

g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP

—— L L T BT B L TR e - e e T el AT L b e TRE . At e Em P = -

——————p——— —— —— — =, =

gNOP

AL

T

1
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Math 1-26A

CIRCLE DETERMINED BY THREE POINTS

CODE

33
35
33

33
3b
33
33

33

33
35
33
33

33
34

35
34

35

33
34

23
il
02
Q7
01
24
23
12
04
0/
03
15
07
14
08
24
23
13
04
07
03
15
0b
14
06
08
51
07
07
51
07
81
02
06
71

KEYS

L BL
A
STO 2
g X<y
STO 1
RTN
LBL
B
STO 4
g X<y
STO 3
E
STO 7
D
STO 8
RTN
LBL
C
STO 4
g X<y
STO 3
E
STO 5
D
STO 6
RCL 8
g X<y
RCL 7

g X2y
STO 2
RCL G
X

xlrxﬂ

‘I‘flr yﬂ'

Xa, X3

CODE KEYS
RCL 5

34

35

33

34

34

35
34

34
34

34
34

34
34

34
34

34

05
07
51
84
01
02
84
04
b1
07
03
51
31
01
84
23
14
04
02
51
03
01
51
31
24
23
15
03
01
51
03
01
61
/1

04

g X<y

R/S
STO 1
RCL 2
R/S
RCL 4
g X<y
RCL 3
f
R—»P
R/S
LBL
D
RCL 4
RCL 2

RCL 3
RCL 1

RTN
LBL
E

RCL 3
RCL 1

RCL 3
RCL 1
+

X
RCLA4

113

CODE KEYS

34 02

34
- 34

34
34

- 35
- 3b
- 35
- 35
- 3b
. 3b
- 35
- 35
35
35
35
35
35
356
35
35

51
04
02
61
71
6
03
01
¥
02
71
81
24
01
01
01
0"
0"
0"
0"
01
01
01
01

OO O 00
LY i X L 1

RCL 2

RCL 4
RCL 2
_|_
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Math 1-27A

EQUALLY SPACED POINTS ON A CIRCLE

CODE

33

33

33

23
11

35
02
02
71

01

04
00
00
02
03
06
00
05
43
02
31

04
01

23
02
05
44

5 24

01
05
84
41
05
av
a1
05
08

3 02

KEYS
LBL

>

OO WWmMoOoPdmX NI @

CODE

35
33

33
35
33
34

34
34

35
34

34
34

33

35
35
35
35
35
35
35
35
35
35

08
01
84
03
07
04
01
23
01
02
32
o1
03
61
84
07
04
61
84
01
05
61
Ot
22
01
01
01
01
01
01
01
01
01
01
01

KEYS

gRJ
STO 1
R/S
STO3
g x2y
STO4
RCL 1
LBL

1

RCL 2
f-‘l
R—P
RCL 3
T

R/S

g x2y
RCL 4
+

R/S
RCL 1
RCL b
4
STO 1
GTO

1

g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP

Yo
360, ¢

CODE KEYS

35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35

01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01

g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP

Used

Ty wmmwmmwT

n v wwr mTm

- " w T T Y WO OW "W W wWwmTT

—

CODE

33

35

33
35
33

34

34

34

23
11
03
01
08
00
07
81
01
07
02
35
41
24
23
12
01
31
04
02
71
02
71
24
23
13
01
02
71
31
04
02
32
09
71

Math 1-28A

POLYGONS INSCRIBED IN AND

CIRCUMSCRIBED ABOUT A CIRCLE

KEYS

LBL
A
STO 3
1

8

0

g x2y
STO 1
g X2y
STO 2
g
DEG
RTN
LBL
B
RCL 1
f

SIN
RCL 2
X

2

X
RTN
LBL

RCL 1

SIN
RCL 2

120/n

CODE

34

34

34

34

34

34

35
35
35
35
35
35
35
35

03
YAl

02
81

24
23
14
01

31

06
02
71

02
71

24
23
15
01

31

06
02
32
09
71
03
71
24
01
01
01

01
01
o1
01
01

KEYS

RCL 3
X

2

RTN
LBL
D
RCL1
f

TAN
RCL 2

115

CODE KEYS

35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35

01
01
01
01
01
01
01
01
01
01
o1
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
o1
01
01

g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP

Uised
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CODE

23
11
31
61
22
01
41
01
83
08
71
03
02
61
24
23
01
41
03
02
51
01
83
08
81
15
24
23
12
31
61
22
02
35 07
01

Ry
R,

Math 1-29A

UNIT CONVERSIONS:
C~F; ft, in>cm; Ib>kg

KEYS

LBL
A
f
TF 1
GTO

NW— =T+ N WX ®

RTN
LBL

TF 1
GTO

g x&y

Used R4

CODE

33

34

35

02
71
61
02
83
05
04
71
24
23
02
41
03
00
83
04
08
81
41
31
83
01
51
01
02
71
01
15
84
07
24
23
13
41
83

KEYS CODE KEYS

2 04 4
X 05 b5
+ 03 3
2 05 5
. 09 9
5 02 2
4 03 3
X 07 7
RTN 31 f
LBL 61 TF1
2 22 GTO
0 03 3
3 71 x
0 24 RTN
. 23 LBL
4 03 3
8 81 =+
+ 15 E
1 24 RTN
f 23 LBL
INT 14 D
STO 1 31 f
- 51 SF 1
1 24 RTN
2 23 LBL
X 15 E
RCL 1 32 !
E 51 SF 1
R/S 24 RTN
g X2y 35 01 gNOP
RTN
LBL
C
0

R,

Rg

Ro

-~ w1 W e rw M T O™ M oo™ T mw

v " Y mmwrr

"B R EREEEREREEEE

CODE

23
1

41

01

83
06
00
09
03
04
04
22
02
23
12
41

03
83
07
08
05
04
o1

01

07
08
04
22
02
23
13
41

83
09
01

Math 1-30A

UNIT CONVERSIONS:
mi—~km; gal—Itr; yd—m; ac—>ft?

KEYS

LBL
A

T

1

LW ImEFNODRADRLODOOO
_i
(@]

S OFRNODRON = =B OT0N

- O

CODE

04
04
22
02
23
14
41
04
03
05
06
00
23
02
31
61
22
01
71
24
23
15
31
51
24
23
01
81
32
51
84
35 01
35 01
35 01
35 01

KEYS

-
@)

wm
-

AN RO AWRAS>OCRND DD
w
r

o -
3m
o-
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CODE KEYS

35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35

01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
o1
01
01
01
01

g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NGP
g NOP
g NOP
gNOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
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CODE

33

33

33

33

33

33

33

33

34

34

23
1"
31
43
01
84
02
84
03
84
04
84
05
84
06
84
07
84
08
84
33
09
84
23
12
41
41
41
34
09
71
08
61
71
07

Math 1-31A

POLYNOMIAL EVALUATION (REAL)

KEYS
LBL

do
a

az

CODE KEYS

34

34

34

34

34

34

35
35
35
35
35
35
35
35
35
35
35
35
35
35
35

61
71
06
61
71
05
61
71
04
61
71
03
61
71
02
61
71
01
61
24
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01

CODE KEYS

35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35

01
01
01
01
01
01
01
01
01
01
01
01
01
01
o1
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01

g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP

ag
as

ag

o A0S AT AT S olNNN. o o BN, ANNNN. BN o NN, oTNNN . BN, SN . SN, BN, BN, SEN . G o SN tENNe AN NN o SR o SN o 4
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Math 1-32A 119

LINEAR AND LAGRANGIAN INTERPOLATIONS

CODE

33
35
33
35
33
35
33

33
34

34

34
34

34

34
34

04
08
03
08
02
08
01
84
23
12
05
01
51
04
71
03
05
51
02
71
61
03
01
51
81
24
23
13
03
07
02

51

35 07

01
03

KEYS

STO 4
g R
STO 3
g Rl
STO 2
gRlI
STO 1
R/S
LBL
B
STO 5
RCL 1

RCL 4
X

RCL 3
RCL 5

RCL 2
X
+

RCL3
RCL 1

RTN
LBL

STO 3
g x2y
STO 2
g xsTy

STO 1
RCL 3

Used
Used
Used

CODE

35

33

34
33
34
34

34
34

33

34

34

34
34

33

33

07
51
71
06
24
23
14
41
06
81
06
44
02
01
51
81
02
03
51
81
05
44
01
02
51
81
01
03
51
81
04
24
23
15
07

KEYS

gx2y

X
STO 6
RTN
LBL
D

1

RCL 6
STOG6
CLX
RCL 2
RCL 1

RCL 2
RCL 3

STO 5
CcLX

RCL1
RCL 2

RCL 1
RCL 3

STO 4
RTN
LBL
E
STO7

Used
Used
Used

CODE

34
34
34

34

34
34
34
34
34

34

35

Rs
Rg

02
51
07
03
51
71
04
71
07
01
51
07
03
51
71
05
71
61
07
01
51
07
02
51
M
06
71
61
24
01

KEYS
RCL 2

RCL 7
RCL 3
X

RCL 4
X

RCL 7
RCL1

RCL 7
RCL 3

Used
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CODE

33
35
33
35
33
35
33

33
35

34
34

33
34

34
35

33
34

34

34

33

Ry
R,

23
1
04
08
03
08
02
08
01

24
23
12
08
08
33
09
03
02
51

05
03
61

04
07
51

06
03
51

02
02
71

61

01

51

07

Math 1-33A

FINITE DIFFERENCE INTERPOLATION

KEYS

LBL
A
STO 4
g R{
STO 3
g RJ
STO 2
g Rl
STO 1
RTN
LBL
B
STO 8
g Ry
STO
9
RCL 3
RCL 2

STO 5
RCL 3
+

RCL 4
g x2y

STO 6
RCL3

RCL 2
2

X
+

RCL 1

STO7

Yi.U R4

yo, (u+1)u Rs

Y3 Re

CODE

34

33
34

34

34
34

33

34

34
34

34

24
23
13
41
34
09
51
08
81
01
05
FAl
03
61
01
01
01
61
71
02
02
81
06
71
61
02
01
01
51
71
06
81
07
YAl
61

KEYS

RTN
LBL
C
1
RCL
9

RCL 8
STO1
RCL5
X
RCL 3
+

RCL1
RCL1

Ya
Sy_y,
52Y0

CODE KEYS

35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35

24
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01

RTN

g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP

53y_1/2

B SR 1 AN S 4

v oY ™ Y YT MY T IT

T mwTYF ¥ "NV IEFRT
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Math 1-34A

121

NUMERICAL INTEGRATION (DISCRETE CASE)

CODE

33
35
33

34

34

23
11
02
07
01
24
23
12
41
61
33
61
02
24
23
13
41
02
61
01
71
02
81
24
23
14
41
61

y 07

04
/1
61
33
61
02

KEYS

LBL
A
STO 2
g x<ty
STO 1
RTN
LBL

Used

CODE

35

34

34

35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35

24
23
15
07
04
71
61
02
61
01
71
03
81
24
01
01
01
01
01
01
01
01
01
01
01
01
01
o1
01
01
01
01
01
01
01

KEYS

RTN
LBL
E

g Xy
4

X

+
RCL 2
+
RCL 1

RTN

g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
gNOP
g NOP
g NOP
g NOP
g NOP

CODE KEYS

35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35

01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01

g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
gNOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
gNOP
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SIMPSON’S RULE FOR NUMERICAL INTEGRATION

Math 1-35A

CODE

33
35
33
35
33
35
35

34

33
34

33
34

33

35

34
34

33

03
08
02
08
01

09
07
51

03
81

04
01

11

05
03
02
81

01

51
08
41
31

83
23
22
01
00
81
84
23
01
01
04
61
01

KEYS

STO 3
g R}
STO 2
g RJ
STO1
g R?

g x2y
RCL 3

STO 4
RCL1
A

STO 5
RCL 3

CODE

34
34

33

34
34

34

34

34

11
04
71
33
61
05
01
04
61
01
11
02
71
33
61
05
35
83
22
01
01
04
61
11
04
71
33
61
05
02
11
05
61
04
71

KEYS

CODE

35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35

03
81
84
23
1
01
01
01
01
01
01
01
01
o1
01
01
01
01
o1
01
01
01
01
01
01
01
01
o1
01
01

KEYS
3

R/S
LBL
A

g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
gNOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
gNOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP

Used
Used

m T T TYFPTTYT M T TN
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Math 1-36A

FIRST ORDER DIFFERENTIAL EQUATION

CODE

33
35
33
35
33
35
35

33
34

34

34

34

33
34

23
1
01
08
02
08
03
08
08
23
01
12
04
03
71
02
81
02
61
03
02
81
01
61
12
05
03
71
02
/1
02
61
04
03
/1

KEYS

LBL
A
STO 1
g RJ
STO 2
g Rl
STO 3
gR/{
g RJ
LBL
1

B
STO 4
RCL 3

RCL 2

RCL 3
RCL 1

STO 5
RCL 3
X
2
X
RCL 2
t
RCL 4
RCL 3

X

Used
Used
tsed

CODE KEYS

34
34

34

34

34

34

33
34
34

33

35
35
35
35
35
35
35
35

51
01
03
61
12
05
04
71
61

04
61

06
81

03
71

02
61

84
02
01

03
61

01

22
01

23
12
01

01

01

01

01

01
01
01

RCL 1
RCL 3

123

CODE KEYS

35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35

01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01

g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
a NOP
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CODE

33 07
35 07

33

33

35
34

34
34

33
33

34

35

34
33
34

33
34
35
35

35
34

01

23
02
LN

03
00
23
01

84
01

06
61

02
08
11

03
71

00
24
22
00
02
01
06
61
02
07
07
24
84
01
01
22

Math 1-37A

ROOTS OF f(x) =0 IN AN INTERVAL

KEYS

STO 7
g x2Zy
STO 1
LBL
2

A
STO 3
0

g x=y
RCL 1
R/S
RCL 1
RCL 6

STO 2
STO 8

RCL 3

g x>y
GTO

RCL 2
STO1
RCL 6

STO 2
RCL 7
g x<y
g x>y
R/S

g NOP
RCL 1
GTO

Used
Used
Used

R4
Rs
Re

CODE

34
34

33

34

35

34

33
34

34

35

34

33

34
33

02
23
00
01

02
61

02
81

04
11

35
06
05
24
22
03
01

1

03
04
11
03
71
00
24
22
04
04
N
22
00
23
04
04
02

KEYS

2

LBL
0

RCL 1
RCL 2

CODE

34

34
33

35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
3b
35
35

22
00
23
03
04
84
08
01
22
02
23
11
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01

KEYS
GTO

LBL

RCL 4
R/S
RCL 8
STO 1
GTO

LBL

g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP

Used
Used

s N N, N, 4
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Math 1-38A

125

DETERMINANT AND CHARACTERISTIC

CODE

33
35
33
35
33

35
33
35
33

33
35
33
35
33

34
34

[{]
R,

23
11
06
08
08
08
01
24
23
12
33
09
08
02
08
04
24
23
13
03
08
05
08
07
84
01

02
61

03
61

84

06
0/
/1

08

EQUATION OF A 3 x 3 MATRIX
KEYS

LBL
A
STO 6
g R
STO 8
g Rl
STO 1
RTN
LBL
B
STO
9

g Rl
STO 2
g Rl
STO 4
RTN
LBL
C
STO 3
g Rl
STO 5
g R{
STO 7
R/S
RCL 1
RCL 2
i

RCL 3
|

R/S
RCL 6
RCL 7
X

RCI 8

CODE

34

34

34
34

34

34

34

34
34

34

34

34

34
34

04
71
61
34
09
05
71
61
01
02
71
51
01
02
61
03
71
51
84
23
14
01
02
71
03
71
08
34
09
71
07
Al
61
06
04

KEYS

RCL 4

CODE

34

34

34

34

34

34

34

34

34

35
35
35
35
35
35

71
05
71
61
06
02
71
07
71
51
08
04
71
03
71
51
01
34
09
71
05
71
51
24
01
o))
01
01
01
01

KEYS

RCL5

RCL 6
RCL 2

RCL 7

RCL 8
RCL 4

RCL 3

RCL 1
RCL

RCL5

RTN

g NOP
g NOP
g NOP
g NOP
g NOP
g NOP

Cy
a,
b,
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Math 1-39A

CODE

33
35
33
35
33
35
33

33
35
33
35
33
35
33

34
34

34
34

34
34

34

23
11
04
08
03
08
02
08
01
24
23
12
08
08
07
08
06
08
05
24
23
13
01
05
61
84
02
06
61
84
03
07
61
84
04

2x 2 MATRIX OPERATIONS

KEYS

LBL
A
STO 4
g Rl
STO 3
g R{
STO 2
g Rl
STO 1
RTN
LBL
B
STO 8
g R{
STO 7
g Ry
STO 6
g R{
STO 5
RTN
LBL
C
RCL 1
RCL 5
+

R/S
RCL 2
RCL 6
+

R/S
RCL 3
RCL 7
+

R/S
RCL 4

a

dy

CODE

34

34
34

34
34

34
34

34
34

34
34

34
34

34
34

34

08
61
24
23
14
01
05
51
84
02
06
51
84
03
07
51
84
04
08
51
24
23
15
05
0}
71
02
07
71
61
84
01
06
71
02

KEYS

RCL 8
+

RTN
LBL
D
RCL 1
RCL 5

R/S
RCL 2
RCL 6

R/S
RCL 3
RCL 7

R/S
RCL 4
RCL 8
RTN
LBL
E
RCL 5
RCL 1
X
RCL 2
RCL 7
X

+

R/S
RCL 1
RCL 6
X
RCL 2

CODE

34

34
34

34
34

34
34

34
34

35
35
35
35
35
35
35
35
35
35

08
71
61
84
03
05
71
04
07
71
61
84
03
06
71
04
08
71
61
24
01
01
01
01
01
01
01
01
01
01

KEYS

RCL 8
X

+

R/S
RCL 3
RCL 5
X
RCL 4
RCL 7
X

+

R/S
RCL 3
RCL 6
X
RCL 4
RCL 8
X

+
RTN
g NOP
g NOP
g NOP
g NOP
g NGP
g NOP
g NOP
g NOP
g NOP
g NOP

bs
by

v v e ™

wr w

™TWw N mw

-

p

N N EEREEEEEREEEEEX]

CODE

34
34

34
34

34
09
03
02
11

08
06
03
08

Math 1-40A 127

3 x 3 MATRIX INVERSION

KEYS

RCL
9
RCL 3
RCL 2
A

R/S

g R
RCL 6
RCL 3
RCL 8
A
CHS
R/S

g Rl
RCL b
RCL 2
STO b
g R
STO 2
g R
RCL 6
RCL
9
RCL 8
A

R/S

g R
RCL 5
RCL /
STOH
P13
S0/
TR
Het

9

R"l
R.
R,

CODE

34
34

35
34
34
34

34

34

34
34
34

35
34
34
34

(]
PN

N s
[y

03
04
11
42
84
08
06
03
01
11
84
12
06
34
09
01
11
42
84
12
07
02
04
11
84
08
08
02
01
11
42
84
12
08
a7

KEYS

RCL 3
RCL 4
A
CHS
R/S

g R
RCL 6
RCL 3
RCL 1
A

R/S

B
RCL 6
RCL
9
RCL 1
A
CHS
R/S

B
RCL 7
RCL 2
RCL 4
A

R/S

g R{
RCL 8
RCL 2
RCL 1
A
CHS
R/S

B
RCL 8
RCL 7

CODE

34

35
34

3b
34
34
33
35
33
35

35
35
35
35
35
35
35

01
11
84
23
11
71
07
05
71
51
07
81
24
23
12
08
05
04
05
08
04
08
24
01
01
01
01
Ot
01
01

KEYS

RCL 1
A

R/S
LBL
A

X

g xly
RCL 5
X

g x2y
RTN
LBL

B

g R
RCL 5
RCL 4
STO 5
g Ri
STO 4
g R/
RTN
g NOP
g NOP
g NOP
9 NOP
g NOP
g NOP
g NOP

et
Used

ised!
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