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Introduction 3
INTRODUCTION

Programs for your HP-65 Math Pac 1 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

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
sugpestions—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 | |____||'__—:_|_ —
2 Clear registers Ca ] | |
"3 Peorm3-4forie1,...n « [t
4 b, i I T' h
5 Answer

{To run a new case, go to 2) | |

To follow the instructions, start with line 1 and read from left to
right, performing indicaled 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 1o 27 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 |, the
second time i takes the value 2, ete.

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™ on P, 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

0 appears in the KEYS column, which means you have to clear
the working registers by pressing the [[§ key.

The DATA column specifies the input data to be supplied.
Invalid arguments which result in division by zero, finding square
oot of a negative number, etc. will result in flashing zeros.
Arguments out of the designated program range will result in
incorrect answers or (lashing zeros, When a computed value exceeds
the calculator range, an overflow or underflow occurs and halts the
program.
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The KEYS column specifies the keys to be pressed, 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

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

When the motor stops, remove the card from the left side of the
caleulator and insert it in the upper “window slot” on the right side
of the caleulator. i

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

( FACTORS OF AN INTEGER MATH 1-01A J
E\
This program finds all prime factors-py, pa, pa, ..—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=2x2x 31

2. 523 is a prime.

3. 4807=11x19x23

. B
|LNE|  INSTRUCTIONS | DATA  KEYS  DISPLAY
| [ Enter program ] E L

Z n Al f Py

3 | Perform Buntil p; =0 lrsl |1 g
[p; =0isan indication that all i _J i
factors have been found.) | L '_

Math 1-01A
noe Ay
GLEAR FLAG 1
+ LBLS
X, r 1
A YES DIGPLAY FLASHING
OR NOT AN >
INTEGER L ]|
n2xto® i YES
o
—
| 1= Ry, 2Ry
e hr—
VisL LoLa
o VES | DISPLAY r THEN
fifrs <ra semmseeE DISPLAY ZEROTO
" INDICATE THE END |
4.\40 LBL2
v DISPLAY ry WHICH |
1 iy AN ~YES .l T ISAFACTOR
INTEGER olty =
e _vis [
B by ——‘D-I SETFLAG 1
o J
| 1y # 25 Ry e

FLAG | NDTSET

LEL T #’Eﬁ

g+ 20 Ay

_

SET FLAGT

W

S

1
CLEAR FLAG 1

o



10 Math 1-02A

GREATEST COMMON DIVISOR
LEAST COMMON MULTIPLE

CTEATT COMMON MULTIPLE MATH 1-02A
6eo Lewm S

This program computes the greatest common divisor (GCD) and the

least common multiple (LCM) for integers a, b. The program also
finds integral coefficients s and t such that

GCD (3, b)=sa + th

Note: ab
LCM (2, b) =
@)= b b)

The program does not use this relationship so that the two
subprograms for finding GCD and LCM can be used inde-

pendently in other main programs. Subroutine E is used for
both subprograms.

~ & o;

Examples:

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

=-13.00

=240, b= 1144
LCM (a, b) = 34320.00

Math 1-02A n

LINE

INSTRUCTIONS

| DATA

| KEYS  DISPLAY [

| =

-

Enter program

| Obuain GCD (a, b}

. Obtain LCM (a, bl

1

j[_ _l
:B o |
| BTN W R
[z |
e o |
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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, ...
HARMONC PROGRESSIONS MATH 1-03A
( " o Si@ Sae Ry 2. The 25™ term of the arithmetic progression witha, = 2,d =3.14

is 77.36. (8,5 = 992.00)

This program can be used for the following: 3. 1fa, =3.5,d=215andn = 11, then Sy, = 156.75

1: isplay ithmeti i i=1,2,3,..
T iy adtteceus Revse o A ) ) 4 Ifa, =354, =25,0=11, then S, , = 156.75.

i=ay +(i- I)d 2
* tHG=1) 5. The harmonic progression witha=1,b=2,c=31s

2. To find the n'" term a,, of the progression 030 0'20.’ 0:13, 0.9, ...

a,=a; +(n-1)d [LINE INSTRUCTIONS | DATA | KEYS  DISPLAY

t_- !' | Enter program | [ )| I—
2 Display ‘ a [ F L1
3 | [ |

3. To find the sum S,(d) of the first n terms of an arithmetic
progression if the first term &, and the difference d are known

~—_— 1
Sald) =na, + 5 n{n=1)d I 4 Perform4fori=2,3, .. RIS 3
4. To find the sum S, (a,) if the first and the n™ terms are known ! | Sateatziay (ond S;) A [t l____:l

o m

o I

Sa1a)= 5 (a; +an)

4
3

3. To display the terms b; (i=1, 2,3, ...) of a harmonic progression i | —RE_E:'_ Sn
9 Calculate sum (given a,, d, n) a t _] |
a L e | A
h; =

Th+G-D)e | 10 e )

= i
1 n e | Sqld) |
where b+(i-1)c#0fori=1,2, 3, .. | i———"-- J & |

i 12 Calculamsumtuivenal..a“,nl a .i_l‘_- |

13 | = [ |
14 e [T sl |
16  Display b Ca .i t . I
16 b t ] | !
7 c E hy

18  Perform 1B far i = 2, 3, ... RIS || hy
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GEOMETRIC PROGRESSION Examples:
1. Powers of 8 are 8.00, 64,00, 512.00, 4096.00, ...
( : :m s WATH H08A ] 2. The 14™ term of the geometric progression witha=2,r=-3.14
. - ’ is —5769197.69.
=l,r=- = = -27.34.
This program can be used for the following; 3. Ifa=1,r=-2.1,n=6, then S¢
1. To display a geometric progression g (i=1, 2,3, ...) 4. Ifa=2,r=0.5, then § = 4.00.
) : :
gi=ar™ (=g is the first term) LINE INSTRUCTIONS | DATA KEYS DISPLAY
1 Enter program | '
2. To find the n'" term g, of the progression T I

|2 Display the prog-rew'un ‘ a . f _[__ I
2. = ar"~ 1 | q I T I .J.‘_\ll _ ) o
4 |Performd4fori=2.3, .. R ) 9
3. To find the sum S, of the first n terms of the progression | LR I
5  Obtain the n'" term | [:"Dl__j
1-(" | A | | = —
5, = 204 : 2 -

4. To find the infinite sum S if the ratio r of two successive terms B | Obtsin the som Sn [ [T i
has absolute value less than 1. l i ‘
| |
|
1

_ I
0 | n [1: Sn

11 Obaain the infinite s;am - ¥ l
Note: If [r| = 1, use of the [D] key will cause flashing zeros in the i i

| r ' s
display. | 12 ! ol

a

if -1<r<1

§E-
1

s &
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FUNCTIONS OF X AND ¥ Examples:
1. (-32.24)* = -33510.82
FUNCTIONS OF X AND Y MATH 1-05A 2. logy 5=0.83
yx Lagy Y(medx) YPx o yCx

3, 52 (mod 12)=4.00

The program can be used to find: 4. P, =2520.00

I. y* forany real y and x. If y is negative then X must be an integer. 5. ,Cs=121.00

2. Logarithm of y (base x) T T

, |LINE_ INSTRUCTIONS DATA| KEYS  DISPLAY
logy y = T |1 Enter program [:"::]

2 commer *#E]C_ﬂ y

3. y(modx)=y-x integerpartof(z) | R "_[_:E”:‘ Gl
X s | compusionsy [ -

4, Permutation , Py Ball - — ‘ K__:1| LA
A 6  Computey (mod x) v (]|
P - » — _ S — — — | — —
R (y-x) 7 - |ox [E__]:I’ y (mod x} |
where x, y are positive integers and X < y. . | Eompung B 1 [1_1[:] -
Program requires y < 69. 21 o ] . R “i”::l vPx
10 Compute ,Cy W L_1 IE
5. Combination ,C, (binomial coefficient) " | | % H:E][:! +Cs
y!
Cy=——
YT X (y - x)!

where x, y are positive integers and x < y.

Program requires y < 69.
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QUADRATIC EQUATION
QUADRATIC EQUATION MATH 1-06B
sbc D20 D<0 §
The roots x;, X3 of ax® +bx+¢=0
; —h =Vh? —dac
are given by - =

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

_ -ab b b? - dac
== R el il v S
| ab | 2a 45
then the smaller root by ¥y = B
%y 8
It D =(b* - dac)/da’

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 Marh [-084, Fourth Degree
Palynomial Equation.

Math 1-06B 18

Examples:

1. 2x* +5x+3=0
(D=0.0620)
x; ==1.50
%z ==1.00

2, 2x* +3x+4=0

(D=-144<0)
x, =075+ 1.20i
X, = -0.75 - 1.20i

LINE INSTRUCTIONS DATA KEYS DISPL_&Y_
t e — T |
1 Enter program . | S— =:
2 B L _j_ | |
— - 1
3 s Lt |l
.
4 e A -~ - 1] |
5  If D =0, roots are real :. Bl B roat 1
6 ais || root2
7 1 D<0, roots are complex Celdl_J
. Tk i ,
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This program finds a real root of the cubic equation

Math 1-07A

CUBIC EQUATION

( m——

MATH 1-07A ]

f(x)=x® +ax® +bx+c=0

where a, b, ¢ are real.

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

quadratic equation.

LaL 1

LaL 2

LBLS |

YES

|

LaL4 '
N YES
DISPLAY ROOT 7y,

v

PERFOAM SYNTHETIC

DIVISION AND REDUCE
PROBLEM TO SOLVING
QUADRATIC EQUATION

STORE . b

)

0= R,
lelfe= Ry

’

EXPONENT OF
s + el » B

aokg Ay |
=l

;NCI

COMPUTE firy )

|
Y

<ot

el <o Sl

lNO

Math 1-07A 21

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:
Lx®-6x?+1lx-6=0 _
Xy =300, x5 = 2.00, x5 = 1.00 (D=10.25)

7 x3 -4x*+8x-8=0
Xy = 2.00, x, = 1.00 + 1.731, x5 = 1.00 - 1.73i (D =-3.00)

3. %7 —10x% - 2.25x +225=0
%y =-1.50,%; = 10.00, x5 = 1.50 (D= 18.06)

R . |
| LINE INSTRUCTIONS DATA KEYS DISPLAY
: 1 _Enter prngrarn_.l\;anh 1-07A [ '|___ r I.

2 L s [sTo][ 1] ‘

3 b sl 2 | |
4 . =l

5 Al _| roct 1 |
8 (TR | | I
7 Enter program Math 1-068 Call o |
| — T — | I
8 HD<O0,gotoll 1 |
9 D=0, roots are real L_E l —| root 2 ‘
10 [ mis ]| | rootd
11 D<O,rootsu = iv are complex e 1T | u
12 Rs || v
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FOURTH DEGREE POLYNOMIAL EQUATION

( POLYNOMIAL ESUATION MATH 1-08A @:]

This program can be used in conjunction with Math 1074, Cubic
Lquation, and Marh 1068, Quadratic Equation, to find the roots
(real and/or imaginary) of a fourth degree polynomial equation of
the form:

x* tay® tax® taxta, =0

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

Brown’s Method is used. First, solve the cubic equation:
fly)=y* +bay? +byy +by =0

where by =-a,
by =aza;, —4a,
bo = 30(432 = 331 Ji= I':II:‘.

Suppaose f{y) has roots v, y;. y; and let y, be the largest real root
ol f(y).

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

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

| &
1o

, B=

I

where A=

D= \'B:-an

a4 "
(ABw—j)/D D=0
VA% —a, +y, iftD=0

Roaots can be found by solving the quadratic equations.

E=

Math 1-08A 23

Note: In order to get more accurate answers, intermediate results
{e.g.. Yo, @3, aa, a;, ap) should be recorded and entered 1o as
many decimal places as possible.

Reference: Numerical methods in Engineering, Salvadori and Baron,
Prentice-Hull, 1961
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Examples:
1. - +3xP-2x+2=0
by = 12.00 vy, ==2.00
D, =0.25 yy = 3.00
vs = 2.00 (hence yp =y, = 3)
Dy ==1.00
(a) Rootl=i
(b) Root2=-
Dy =-1.00
{¢c) Root 3=1.00+1.00i
(d)  Root4=1.00-1.00i
2.0 4xt o8 - 13x? - 10x+22=0
: . a 3 13 5 22
Rewrite equation as: x° = 2x7 = T X5 =-2.5x+ T= ]
by = =-99.75
y, =475
D, = -5.00 (hence yo =y, = 4.75)
D;=-1.00
(a) Root|=-1.00+1.00
(b) Root 2=-1.00- 1.00i
D; =125
(c) Root3=3.12
(d) Root 4=0.88
LINE  INSTRUCTIONS  DATA  KEYS
1 Enter program Math 1-084
2 LE]
3 az
4 ay
5 ag
[} If by #0,00t017 -
7 by =0hencey, =0 |
8 Enter program Math 1068
a D A
10 WD, <0,y;=0go1013
11 0y =0, ;. vy are real B
12 Recordys, vy G
13 ¥n =Max. of real roots Yo sTO .! 4
14 Enter prooram Math 1—-084

D,

¥3

iHI.I_I'IE
i 15
16
17
8
19
20
2
22
‘ 23
24
25
‘ 26
27

28

3

a2

33

35

37

38

41

a2

a5

{All roots are found)

Dy <0, roots ares it

Math 1-08A 25
INSTRUCTIONS DATA  KEYS  DISPLAY |
Enmpute.ﬁzc. BxD [I“_ |
Go to 32 1_:':3_ _
Enter program Math 1-07A _[__t| ::
. — EIH__ ¥Ya
- Record v ITS_”;.'
. Enter program Math 1-068 :_”::
[ —
D2 <0, va =Y, 901025 C |
.D,}G, ¥z, Y3 arereal CB_ID ¥a
' Record Ya.¥3 _@_l—_ ] ¥
|Yo = Max. of real roots Yo E_l[___‘"—l
I Enter program Math 1—-08A [_—_[I___J A
a3 ’E"S_ll_—~] o
s [Rs]l | B
o (sl
o sl
Compute A =C. B D 1]
Enter program Math 71068
- o,
1t D; <0, goto 38
D4 = 0, roots are real roat
root
Go 1o 40
D3 <0, roots arg u = iv u
v
Solve the 2" quadratic Da
I1f Dy <0, go 1o 44
Dy =2 0, roots are real root
root
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FIFTH DEGREE POLYNOMIAL EQUATION

( POLYNOMIAL EBUATION MATH 1-09A ]

This program finds one real root of
flx)=x% +ayx® +a3x® +ax +oyx+ay =0

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

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

X tua® taxP raxta, =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 ag # 0. For if &g = 0, zero is a root, problem
is reduced o solving fourth degree polynomial equation.

Math 1-08A

K~ joglfag - Ay

{

ALY A = EXPONENT OF kig| * loal = Ay

raf10-+ Ay
1y Ry

i

LBL

LBELZ R

}

s rarp =0

lNO

S =0

.LNCI
LaLa i |
J

DISPLAY AOOT 1 ralita ) S0 =i

{, {"No J
PERFORM SYNTHETIC o
DIVISION AND REDUCE

PROBLEM TO SOLVING
Ath DEGREE EQUATIDN

27
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Math 1-09A

Examples:

B

% —x* —101x* + 101x% + 100x - 100=0
(a) Root!l=10.00
a3 =9.00,a, = -11.00, a, = -9.00, a, = 10.00

b ==1331.00,y, = 11,00, D, = 0.00, y, =-11.00,
¥ =-11.00 (hencey, =y, = 11)

D; =0.00
(b) Root 2=1.00
(c) Root3=1.00
Dy =20.25
(d) Root4=-10.00
(e) Root5=-1.00

X =23x% + 1 2x% + 13x+69=0
(a) Root | =-1.31474954
43 ==24.31474954
a; = 31.96780575
a; = -30.02965787
ap = 52.48147884
bo =-2.521832950 04
yi = 36.58750070
D, <0  (hencey, =y, = 36.5875007)
D; <0
(b) Root 2=-0.09426686 + 1.21928470i
(¢) Root 3 =-0.09426686 - 1.21928470i
D, >0
(d) Root 4=2297594875
(e) Root §=1.52733450

(Note: a; =0)

(Press = (& )

Math 1-09A 29

LINE INSTRUCTIONS

DATA

KEYS

| DISPLAY

1 Enter program Matf 1—-094
Ciear registers

Store coefficients

2
3
4
1)
5
7l #0)
.

9

i
| Perform synthetic division

10 | Recall and record coefficients

n |
| -
12

{ = =

| S
14 | Enter program Math 1—-08A

| {If bg =0go m_lirle 7 of the

| Instructions for Math 1—084,
| Fourth Degree Polynomial

; Equation. If by # 0 go to line

17 of that program.)

root

a
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SIMULTANEOUS EQUATIONS IN TWO UNKNOWNS Example:
7.32x - 9.08y = 3.14
SIMULTAN 12.39x + 7y = 0.05
N TWO DNKROWRE MATH 1-10A
3 D=163.74
x=0.14
ax +by=e y=-0.24
cx+dy=1
LINE INSTRUCTIONS DATA KEYS DISPI__&Y
e b 1 Enter program i -
=4 _d 7 3 1
D
3 b 1
a € 4 ] [ Il
Y= x: £ 5 - t
D :
6 d T
where determinant D = ] ) il ad-be#0 ? ¢ LB
¢ d
8 1iD#0 |_R/s

Note: Flashing zeros indicate D=0, g R/S ||
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SIMULTANEOUS EQUATIONS IN THREE UNKNOWNS

( SMATANEOUSEOUATIONS  MATH 1-11A

ax+hytez=d;

ayx +bay +cz=d;

a3x +byy tcaz=d;z
Renumber the equations if necessary such that a; # 0.
This program uses the following algorithm:

(b1 g —bg)y +(¢|H: —c:)z= dyaz i

iy 4 ay

(bla3 -b;)yl-(cl% -—::,)z= dyas _—
a4 a iy

Solve (2) and (3) fory, z if D, # 0, where

bya; b Cia,
=l ==k
a; 4
Da
bya, Cypdy
ZEEE G %
ay a4

Then solve for x from (1)".

(1)
(2
(3)

(y

@

©)

Example:

Math 1—11A 33

3.14x+ 10.02y - Tz=
0.25x+303y-9.1z=1
—3.5x + 274y +82=13

D, =335.31

x=0.29
y=0.11

z=0.14

LINE | INSTRUCTIONS

DATA|  KEYS | DISPLAY

1 Enter program

|

|

W oM

L)

I

N | | |

n [CC

w CIC

o [Cesdl_|

_’3_!5:][-:!__

m LTIC T

g

| ‘

o Casll_1 o
{70 [
) — "
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SYNTHETIC DIVISION

S

This program performs synthetic division on a polynomial of degree
n {with real coefficients)

ax" + A X" L Xt ag
by x — Xp so that
anx" L. tag X tag
= (x = Xo) (b X"+ bpax" 24 A DX Do) + R

where  by.y S8
bk=bk+1 Xo + K+ for k=n-2,..,0

R=byxy +a,

Note: Program requires n < 7.
Ifn<7,let

3= =0

Math 1-12A 35
Examples:

1 xS —4x® +7x - 10x + 8= (x=2)(x* - 7 +3x? ~dx - 8) -8
2, xS —axt + 7 —10x? + B

=(x - 2.65) (x* - 1.35x® +3.42%* = 0.93x - 2.47)+ 1.47

[LNE  INSTRUCTIONS "pata | KkEvs | DisPLAY
1 | Enter program | '|:”:j
R T R o
» o
a o _} as EE
- |
- o -
) == . -
\ o =
. .
10 o . | b
11 Perform 11fori=64,..0 | b;
12 ' R

{For & new x,, go to 10}
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Math 1-13A

RECTANGULAR, SPHERICAL CONVERSIONS

SPHERICAL CONVERSIONS MATH 1-13A
R=S S+A

Xx=rsinfcos¢
y =rsin# sin ¢
z=rcosf

r=vVx? ty* +2*

- ()

B=cost (z] VX® +y?+2?)

(xyz)
Plire.o

o -

Example:

x=3
y=
z=5

4

Math 1-13A 37

8 = 45.00° = 0.79 radians = 50.00 grads

r=7.07
¢ =53.13° = 0.93 radians = 59.03 grads

'UNE|  INSTRUCTIONS

|‘I

2
s
‘4

5

| DATA

KEYS | DISPLAY

Enter program

Convert R=+5

|Putr, ¢, 8in X, Y, Z registers

Convert 5+R

Put x, v, zin X, Y, Z registers

¥

x

L=

o

|« ICC ]

[ o
T |
[ars |0 '

Ce 1] =
:@I_._:l ¥
e 1«




38 Math 1-14A

TRANSLATION AND/OR ROTATION
OF COORDINATE AXES

o COORONATE Mgs " MATH 1-14A

X% T 8 R TaR J

. 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 (xg, ¥o), then point P will have
coordinates (x', y') with respect to the new system.

x'=x-xXp
Y=y-Yo

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

"=xcosf +ysind
y'=-xsinf +ycosf

. Suppose point P has coordinates (x, v) with respect to the

coordinate system having x, y axes. If we translate the system to
a new system with origin al (Xg, ¥ ). then rotate the axes with an
angle @, point P will have coordinates (x"', y'"") with respect to
the new system.

X" = (X = Xo) cos 8 +(y = yo) sin 6
¥ = (= xq)sin 6 +(y - yo)cos 0

Math 1=14A

Examples:
1. P=(5,-10)

(X0, ¥0)=(2,3)
After translation, P = (3,-13).

7B '(5 -10),P; =(3,-13)
g =45°

After rotation, Py = (-3.54, ~10. 61), P, = (=7.07, -11.31).

3. P=(5,-10)

39

After a translation to a new origin (2. 3) and a rotation of 457,

P=(-7.07,-11.31).

rNE IN STRUCT‘IUNS | DATA | KEYS DISPLAY

Perform transiation Yo -[:-J
. %o E ] |
EII j
' ' I| x| l:lE:l |

| 1 | Enter program | i:‘L__-l

o T SO = I =
-

| {Fnradiﬂarempoint.g_otnﬂ‘i l |l_-]:l

7 | Perform rotation

4 : — ]
(Far a different point, go 10 8.) | [_::":l

I 11 Periorm translation and rotation Yo ]:ijl___h

| (For a different point, go to 14.) L__!:|

|
l




40  Math 1-15A
ANGLE CONVERSIONS

ANGLE CONVERSIONS Mm 1_15A
DEG RAD GRD ML

4

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.

360° = 2 radians = 400 grads = 6400 mils

Examples:
1. 270° = 300 grads

2. 1600 mils = 90°
3. 2 radians = 127.32 grads

4, 360° = 6.28 radians

LINE INSTRUCTIONS DATA  KEYS | DISPLAY

1| Enter program ! |
3 Convert x from degraes to grads x [__ﬂ ’_—(E_-J_—

4 . Convert x from mils to degrees x [ ][ 'i\j' ~
5 | Convert x from radians 1o grads | x [_ﬂl__—c_:__| -
i} [ Convert x fn:jm degrees to I:”—_ j o

C 1

Math 1-16A 41

SECONDARY VALUES OF siN1, cost, Tant

oF ﬂ-l.&‘-’\_r”rsl MATH 1-16A
sn? cos! TaN! @

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 are 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

Examples:
1. In DEG mode: sin™! ((7)=135.57°
cos™! (.7)=314.43°

2, In RAD mode: cos~! (.7)=5.49
tan™! (.7)=3.75

3. In GRD mode: sin~!' (-0.87)=267.18
tan~! (-0.87)=154.42

Iﬁi__@nuglous | DATA KEYS " DISPLAY
| 1 Enter program [_____H_____!
2 | Clear flags ol . _1__E__|E -
| 3 '_ I machine is in RAD_EQde ' ]EEEF_EII_
i. 4 1 machine is in GRD mode | _f__—H__EF_T_l __

| s ree——— . ® 1 A \[_ ] osintx |
6 Obtaincos ' x *® E _B_"i:l r.‘o_s" x I
7  Obtantan ' x x Ec__| | et
(For a new case in different . _]__] - |
! mode, go to 2.) ' 1 o

=L - - L




40 Math 1-15A
ANGLE CONVERSIONS

ANGLE CONVERSIONS Mm-l 1_15A
DEG RAD GRD MIL &

4

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.

360° = 2n radians = 400 grads = 6400 mils

Examples:
1. 270° = 300 grads

2. 1600 mils= 90°
3. 2 radians = 127.32 grads

4. 360° = 6.28 radians

LINE INSTRUCTIONS DATA | KEYS | DISPLAT

1 Enter program (. -—Hi][

2 Clear flag 1 IR

3 Convart x from degrees to grads . ® | A | C I
| e s

65 | Convert x from radians to grads | ® [_IIE—]

4  Convert x from mils to degrees *

6 | Convert » from degrees to [:”__ —|

7 radians [_A ]E

x

Math 1-16A M

SECONDARY VALUES OF sin‘1, cos1, Tan

oF wt-‘.'ggs\-'tﬂu-l MATH 1-16A
swt'  cost  TaN! 5]

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

This program compules 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

Examples:
|. In DEG mode: sin~! (.7)=135.57°
cos™! (7)=314.43°

2. In RAD mode: cos™t ()= 5.49
tan~! (7)=3.75

3. In GRD mode: sin~' (-0.87)=267.18
an~! (=0.87)=154.42

Il LlNE—__ _Tfnucnuus DATA K—E_YS _ﬂ\[
| I__Enw program ]_____-_H_____! o

2 -Clearflﬂgs a . _EE_

3 | 1 machine is in RAD mode . L_:]EF'EI B
3 |tveainernmess | skl

i .Omainsin" * o . x ! A [_ .. sin—lx

5

§ Obtaincos ' x | » [B__][:j cos™' x Il
| 7 Obtsintan' x x __l—_(:_—][___j wan ' x
I (For a new case in different ;T:__]_ B . |
| mode, go 10 2,) E__ll_'_:!



42 Math 1-17A

TRIGONOMETRIC FUNCTIONS

TRIGONOMETRIC FUNCTIONS MATH 1-17A
coT SEC csc ARC sl
1
cot X = —
tan x
X _ |
SeCX = ——
cos
1
CSC X = —
sin x

Restriction: x can not be 4 discontinuous point of the function or

_ 1
arc cot X = arc tan =

|
arc sec X = arc cos —

|
arc Csc X = arc sin —
X

flashing zeros will result.

Examples:
1. In DEG mode:

cot37° =133

sec 45”7 = 1.41

2. In RAD maode: cot 2=-0.46 arc sec 2=1.05
3. In GRAD mode:  ¢sc 100=1.00 arc ¢se 1 =100.00
LINE INSTRUCTIONS DATA  KEYS | DISPLAY

1 Enter program
2 . Clear flag 1

3 Obtain cot x

4 Obtain sec x

5  Obtain csc x

6  Obtain arc cot x
7 . Obtain arc sec x

8 Obtain arc cse x

0=

C el

-
Ce L1
Cell 1
[oll a1l

[o ¢

eot ®

SeC X

CsC X

arc cot x

arc sec x

arc csc x

Math 1-18A 43

HYPERBOLIC FUNCTIONS
HYPERBOLIC FUNCTIONS MATH 1-18A
SINH  COSH  TANM W/x =
. _ ex = e-x

sinh x 7
et re™
coshx= 3
sinh x
anl ? —Ciines
tanh x P

1
eschx=——— (x#0)
sinh x

sechx = T
cothx = = (x#0)
Examples:
1. sinh 1.5=2.13
2. cosh 5.9=182.52
3. tanh 1.3 = 0.86
4. csch 0.95=091
5. sech(-3)=0.10
6. coth(-1.99)=-1.04

LINE  INSTRUCTIONS

| DATA KEYS DISPLAY

C 1

1 Enter program

2 Obtain sinh x [a ] 1 sinnx
3 Obrain cosh x Ijj_\_ _—| cosh i
4 Obtain tanh x _§—|_[.t| lih %
R Obtain csch x |—A_-: FL osch x
6  Obtain sech x ’_T_]i D _... sech x
7 Obtain coth x [c [ o | ecathx

P I
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INVERSE HYPERBOLIC FUNCTIONS Eramplée
1. sinh™ 3.5=1.97

INVERSE HYPERBOLIC FUNCTIONS MATH 1-19A L . B
(sm" COSH'  TANH'  I/x g:| 2. cosh™! 100 = 5.30

3. tanh™' (-0.7) = -0.87

sinh ! x =1In [x +(x? + 1)*
' 7 4. ¢sch™' 3=033

cosh™ x =1In [x +(x2_])’ﬁj (x=1) 5 sech™! 0.5=1.32
T | l +x .
TR (x*<1) 6. coth™ 5.4=0.19
csch™ x = sinh~? ¥S SPL
=sinh = (x#0) LINE INSTRUCTIONS DATA KE DISPLAY
| 1 Enter program [:]
sech~? x = cogh=" ;IE 0<x<1) 2 Obtain sinh ™' % ) | x IE sinh™! x
‘ 3 Obraincosh ™' x x I B EE cosh™' x
= 4 Ob R h!
coth 1 = lilnh“' 1_ (xa > ” | | tain tan : ® o X E[:] Tan .x_.
X | 5 | Obtaincseh ™' x x [I”:ﬂj esch™' x
6§  Obtain ssch™! x x @E sech™! x

7 .Dbtainomh" % % _Eli_I] cath™* x




46 Math 1-20A

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

SOLUTION OF A TRIANGLE
(GIVEN &, b, ¢, Ol a, b, C) MATH 1-20A =
abc apC 9

The following formulas are used to solve an oblique triangle in this
program and also in Math 1214, Math 1-22A.

Law of sines a b c

sinA  sinB  sinC
Law of cosine
¢*=a% +b* - 2abcosC

A+B+C=180°

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").

ra

. 1f machine is in DEG mode, all angles are assumed to be
in decimal degrees.

Math 1-20A 47

Examples:

1. Given a=30.3, b=404,c=62.6 then
C=123.99°
B=3235"
A=23.66"

9 Given a = 132, b = 224, C = 28°40' (convert angle C to decimal
degrees first), then
c=125.35
A=3034"
B=120.99" (secondary value, display shows 59.01)

LINE INSTRUCTIONS | DATA KEYS DISFLA’(

1 Enter program t:]
[ s, bcoregiven a ]
| .

| |

2
3
a4

lo| o

o | ;m
r—
|2
&l
|
»
|

7 | Ifa, b, C are given | a I_IJE_
¥ -

9

i
D

10 |

11
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SOLUTION OF A TRIANGLE

Examples:
(GIVEN a, A, C, OR a, B, C)

|. Given a= 17.5, A = 41°14', C= 62°12' (convert A, C o decimal
degrees first) then

] B=76.57

it s MATH 1-21A

b=25.82
aAL a8C

¢=2349

2. Given a = 25.2, B = 35°20', C = 68°30/, (convert B, C to decimal
A degrees first) then
A=7617
c=24.15
b=15.01

'UNE| INSTRUCTIONS | DATA |  KEYS  DISPLAY

1 | Enter program

It a, A, Care given

2
= x C 3 -
4

Note: All angles are assumed to be in decimal degrees. i N
7 If a, B, C are given

{Machine now is in DEG mode.) | R “:__!:1
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Notes:

Math 1-22A

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

( SOLUTION OF A TRANGLE 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 (rigonometric
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.

3. If B is acute (<90%) and b < ¢, 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,¢= 518, then
C=65.73" C, =114.27°
A= 80.60° A, = 32.06
a= 56.06 a, = 30.16

\HN'E INSTRUCTIONS | DATA  KEYS | DISPLAY
|1 | Enter program | | o |
2 Cleotog s (|
3 | tf machine is in RAD mode __|'_. {r__f:!{i_F_t_]
|4 i machine is in GRD mode _ E:}[{f_zjl _

‘ v | - .|
= ER@:!::H G

10  Obtain second set of solutions )

‘u A o [

12 L_@:I o
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SPHERICAL TRIANGLES
SPHERICAL TRIANGLES MATH 1-23B
ANGLES

(]

If AB,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:

B P

The laws of cosines are used:

. A,b,care given

. a,b,c are given

. a,B,C are given

. A,B,C are given .

cosa=cosbcosc+sinbsinccos A
cos A=—cos BeosC+sinBsin Ccosa

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

Area=1* (A+B+C-7)
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.

IfA=30% b=505" ¢c=47.3"

then a=22.71°, B=87.88°, C=72.13%

. Ifa=10.2 radians, b = 0.91 radians, ¢ = 0,93 radians

then A = 0.25 radians, B = 1.40 radians, C = [.59 radians.

. Ifa=1.12° B=21.63% C=158.05°

then A =0.52°, b =51.90%, ¢ = 52.94°,

. IF A =47 grads, B = 160 grads, C = 60 grads

then 4 = 62.51 grads, b= 148.25 grads, ¢ = 101.70 grads.

[LINE

1
2
3

El

Math 1-23B 53

INSTRUCTIONS | pATA |

KEYS  DISPLAY

Enter program
Initialize

Case 1: given A, b, ¢

| I
Gotob

| Case 2: given a, b, ©

9

10

= g
Compute solution L_
For a new case, go to 2 |
| Case 3: givena, B, C a
B
C
|Gowd |
Case 4: given A, B, C A
| [
| 8
c

Compute solution

For a new case, go to 2

11

0.00

O|®|>»




54  Math 1-24A
AREA OF A TRIANGLE

AREA OF A TRIANGLE MATH 1-24A
abe abC aBC XXXy MYy

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

area=Vs(s—a)(s-b)(s=c)

wheres=% (at+b+c)

Case 2. a, band C are given.

1 .
area = > absinC
Case 3. Side a and adjacent angles B, C are known.
a® sin B sin C
areas — —
2 sin(B+C)

Case 4. Three vertices (x,,y; ), (X2, ¥32), (x3, y3) are given.

area = |D|
| Xy 1
where D=E Xy ¥2 1
X3 ¥a 1
1
=5 [Xiamya) txalya=y )+ X3 (yi-ya)l

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= 8806 then
area= 18.82

2. Givena= 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
UNE|  INSTRUCTIONS DATA  KEYS | DISPLAY

l
1 : Enter prug!'urn i I-:J[:l

2 Jesr |+ CEIC
| 3 : e | b ._r_—_.":]
| z | | e L___“‘]L_T area
T I )|
Q| - ‘ b [:___H__:I ]
' [ 1 =
8 |Case3 | a i:[___—l B
0 |8 |-E___]

10 c [—_-||:| L skizali
1 Cased R [ |

B ]
- T
5 | va Lj:]_
16 vo [E 1 ores




56  Math 1-25A
AREA OF A POLYGON

{ AREA OF A POLYGON MATH 1-25A E]

This program calculates the area of a polygon of n sides withn = 3.

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

area

= % [(x1 %My 1 =y 2) (X3 My 2-ya) + o H (Ko % Nyn=v1)]

(%23

(1)

g ) -

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

Math 1-25A 57

Example:
Point Coordinates (x, y)
1 {1, 3)
2 (2,4)
3 (5, 4)
4 (57
5 (7, 5)
6 (7,1
7 (3, 1)
area = 19.50
¥
! 4
5
2 3
1
{ 7 €
o"l 2
LINE  INSTRUCTIONS  DATA  KEYS  DISPLAY
1| Enter program l | ]
2 P

|
A

[ —]
I —

¥n

(]
L_Bj[: area

*When entering new coordinates, be careful n
X and Y registers.

ot to lose the values already in the



58 Math 1-26A

CIRCLE DETERMINED BY THREE POINTS

Y e poms MATH 1-26A _
Xp ¥ XpYp X3

Given three distinct points (x;, ¥1), (X2, ¥2), (X3, ¥3) on a circle,
this program solves for the radius and center point of the circle using

the following formulas:

1= V(x; = %0)% + (ya - yo)?

where Ky = (xg =% ) (%, +x1:!_+_{‘y=—y1)(y1+y1)

2(%z = X1)
P (X3 =X ) (%3 + X)) +(ya —y1) (ys ty1)
1
2(x3 —xy)
N, = Ya—¥a
X3 =%
N, = ¥a—-¥1
X3 =X
¥

Restrictions: x; # xa, X3 ¥ X3

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

Math 1-26A 59

Examples:
I. 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.

(=]

. 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, Vi)

LINE INSTRUCTIONS DATA  KEYS  DISPLAY
1 Enter program 5 E I
. -:1

ENe. o

L
1

w
=

| 4 | - | % [I!:—‘_‘_
! 5 | s ‘

6 | * =
K . \-:j 5
g mi: Yo

o [




60 Math 1-27A
EQUALLY SPACED POINTS ON A CIRCLE

( COUMLY SPACEDPONTS  MATH »mj

Given a circle with radius r and center (xq, yo), the program com-
putes the rectangular coordinates of equally spaced points (x;, v;),
(i=1, 2, .., n)on the circle if angle # and number of points n are
known. The position of the first point (x,, v,) on the circle is
determined by the angle 6.

¥

I (%22)

(e8]

()

Xpeg SXg trcos(d +ck)
Yk+1 = Yo +Tsin (# +ck)

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

3:—0 if ifi DEG miode

c= 22 ilfin RAD mode
n

f';ﬂ if in GRD mode

Examples:
L= -’45,r= 1,n=5,%e =428, yp =3.1

(xy,y1) =(4.99,3.81)
(x2,¥2) =(3.83,3.99)
(x3,¥3) =(3.29,2.94)
(Xs.va) =(4.12,2.11)
(Xs5.¥5) =(5.17,2.65)

2.8=36°,r=321,n=3,x=-34,y,=18
(%1, 1) =(-0.80, 3.69)
(%2, v2) =(=6.33,3.11)
(X3, ¥3) =(=3.06,-1.39)

Math 1-27A 61

LINE INSTRUCTIONS | DATA DISPLAY
1 Enter program

N P
3 | B
4 - - | | -
5 | | —
6 . ] 1 —

L7 x

I. 8 Y1
9 | Perdorm8—10fori=2,3, ..n X
0| T | vi
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POLYGONS INSCRIBED IN AND
CIRCUMSCRIBED ABOUT A CIRCLE

( PRI s A0 Mxrm-zan]

nn 8y Ay 55 Ay

This program finds:

I. Thesides, and area A, of an n-sided regular polygon inscribed in

a circle of radius r
O
s; = 2rsin (180 )
n

A= % nr? sin (%D)

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

52=2r lan(lso )
n

A, =nr? tan (_IS{l)
n

Math 1-28A 63
Example:
If r=5,n=6, then
s, = 5.00
A, = 64.95
5, = 5.77
A, = 86.60

| LINE INSTRUCTIONS DATA | KEYS DISPLAY

! Enter program _ l‘:]:]l
z | |« I

3 |

4 :Cumnunes, | . L .
5  Compute A, N | |__T_'][:[ Ay
Compute ] lzlcﬂ_»

| 7 Compute Ay | l A

=]

| {Subroutine A sets machine in |:|[ |l

] | DEG mode} |i 1




64 Math 1-29A

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

UNIT CONVERSIONS MATH 1-29A
C+F f in+cm Ibh+hkg NV =

This program can be used to perform unit conversions between:

1. Centigrade and Fahrenheit

9
Fahrenheit degrees = 5 Centigrade deprees + 32

2. feel, inches and centimeters

I inch = 2.54 centimeters

3. pounds and kilograms
1 pound = 0.45359237 kilograms

Examples:
1. 28°C = 8240°F

2. 165 cm = 5'4.96"

3. 51.34kg=113.191h

Math 1-30A B5

UNIT CONVERSIONS: 2
mi=» km; gal=»ltr; yd=»m; ac = ft

UMIT CONVERSIONS MATH 1-30A
miekm galetr  yde=m aceft? INV @

This program can be used to perform unit conversions between:

1. miles and kilometers
1 mile = 1.609344 kilometers

2. gallons and liters
1 gallon = 3.785411784 liters

3. yards and meters
1 yard = 0.9144 meters

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

Examples:
1. 1234 mi= 19.86 km
. 201tr= 5.28 gal

(=]

3. 1000 m= 1093.61 yd
! LINE INSTRUCTIONS DATA KEYS DISPLAY 4. 1.82 ac = 79279.20 fi
| 1 Enter program [—!—] ] ==
‘ 2 Clear flag ' | | 1 LINE  INSTRUCTIONS DATA  KEYS  DISPLAY |
i 3 Convert C—+F . [o] [IC] E I : 1 Enter Dﬂ-)glil'll | :m,_ l
4 . Convert t1, in*em . f1 [ 1 |l ] . , 2 | Clear flag 1 | E._f_I—l;E‘_ ‘
g | [ ED im | I 3 | Convert miwkm | i Ejjj_’__j_ ko I

6  Convertlt *kg b | c ] ka 4 Convert gal—ltr gal B | r |
| ¥ i Canvert F—+C [ F | (8] A j C I | 5 Convert yd—=m yd EC;L__ _1 m |
| 8  Canvert em-+ft, in [ cm [_[_]—i B_j. ft ‘ 6  Convert ac—ft? ac L D L i?
| | | | ! | : e :
| 9 . lﬁll—_‘l = | 7 Convert km—mi . km _I.. E |l A_ 1| mi [
| 10 Convert kgib kg [0 ] L = 1 P B Convert ltr+gal we [ E [ B ]| 9 ‘

w

Canvert m—yd m || E '_C 1 vd ‘

10 Convert ft?-vac 2 [ E_iL D__| aad




66  Math 1-31A
POLYNOMIAL EVALUATION (REAL)

( POLYNOMIAL EVALUATION {REAL} MATH 1-31A J

This program evaluates polynomials of the form
fix)=ag +a,x+ax? +...+a,x"

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

Math 1-31A 67

Example:
fix)=11-Tx - 3x® +5x* +x°  (Note: a3 =0)
f(2.5)=267.72
f(-5)=-29.00
LINE INSTRUCTIONS | DATA KEYS  DISPLAY

1 Enter program [:ID
!_3 Perform 3fori=1,..n a [_'
4 | Xg [‘L“:__] fixal

l |(For new value of xo, go to 4) _i ‘_Ii”:,




68 Math 1-32A Math 1-32A 69

LINEAR AND LAGRANGIAN INTERPOLATIONS Examples:
1. i | 2
B i MATH 1-32A x L3 1.3
fix) 0.30119 0.27253

f(1.27)= 0.28113

1. Linear Interpolation (1.29) = 0.27540

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

mated by 7 i 0 1 2
: 1 3 10
gy e K2 7 20) R+ (1 - x0) (k) = : 1 =
L X2-X ¥ -
y x=1.7, y=-2.94
x=9, y=21.29
H) o e et .
; | LINE INSTRUCTIONS DATA | KEYS DISPLAY
1
, : T Eovrrogom [ =
el i : 2 For linear interpolation xy l:l
i [ I | .
fxa) = = == | ' 3 ol [ 20
A ! . w [
i —_— — B
L i : ) | [
b : 5 o B tool
o *i *a ¥z * (For & new value of xg, go 10 6.) | 1
| i I
| 7 For Lagrangian interpolation | >
i 'I[::is prf:gmrnt a.lsol e:lmluate.is for .iﬂnt;rpiol;ni(fmd argur:leni X th ' 8 | x IH— [
grangian interpolating polynomial Pa(x) of degree two passing 3 | |
: 9 c
through the points (xe, Yo). (1. Y1), (X2, ¥2). | w (e ]
0 | ove 1]
P =3 Lo ! "' L:];:][
X)= () y, | |
’ i=0 l 2 | Y2 B —
where 2 (x-x:) H | = [_-é__—l[:] ¥
Li(x)= H x }:) ,1=0,1,2 (Fora new x, go to 13 [ |
j=o T _— oo

it



70 Math 1-33A
FINITE DIFFERENCE INTERPOLATION

FINITE DIFFERENCE INTERPOLATION MATH 1-33A
(- g

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 1
Y=ys tuby.y *511(“* 1)8%y, +;U(U* 1 (u=1)8%y_,

The difference table is:

u X y
-2 X ¥
Y2 —¥i
-1 X3 ¥z _—_— ¥a=2ya +y, A 4s
- V - -
0 xs )‘3/ 3 2\!’4—2)"3 +y;»""4 YaTta¥a—-Yi1
Ya—¥a
I X4 ya

where 8y, =yi-y,

8y =y4-2y3 ty,

82y =ys = 3ya 43y, -y,
X-Xa

and u=
h

Math 1-33A 7

Example:
i | 2 3 4
% -1 1 3
¥i -1 2 9 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 Enter program | El:”

| 5 | 2 Lf_lg

| w1
[ -]

v G

. -]

7 n Ce 1

| IFor anew x,go to B, :Ji—_l

wm R (%]
-
-
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NUMERICAL INTEGRATION (DISCRETE CASE)

S CHETE CAGETOM MATH 1-34A
ho 1 h il Iz E
Let x4, Xy, ..., X, be equally spaced points, x;=Xq +ih fori=1,
2. .., n, at which corresponding values f(xy), f(x,), ..., f(x,) of a

function f(x) are known. Using only this information, with no
explicit expression for f(x) itself,

Xn
fix) dx
o

may be approximated using

(1) The trapezoidal rule:

xp n-1
f fi(x) dxgg |:f(x0)+2 > ﬂxmr(x,,):l =1

xg i=1

(2)  Simpson’s rule:
- *n h
f f{x) dx = 3 [flxo} +4f(x, ) + 2Mix,)
X

ot i, a) + 2M(x, ) +4(x, )+ ﬂxnﬂ =1,

In order to apply Simpson’s rule, n must bhe even.

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

Math 1-34A 73

Examples:
i o 1 2 3 4 5 6 7 8
X 0 25 5 75 1 125 1.5 L75 2
fx)| 2 28 38 52 7 92 121 156 20
h=0.25

1. Trapezoidal rule

2
f f(x)dx =1, = 16.68
0
2
f f(x) dx =1, = 16.58
0

2, Simpson’s rule

LINE INSTRUCTIONS DATA  KEYS  DISPLAY

-:Fartmmpemid-aln_nu_ ! __h I:;:”:]i
| txed (A 1]

’> 1 Enter program i Cj [:
|
I

Perfarm 4 for i=1,2,..,n-1 flxg)

Lk Le JL 0
Far Simpson’s rule h _:I:
E | txe) (A I ]

@ ;s Ww M

8 Perform8-9fori=1,3,...n-3 T} ||t

9 ﬂ"ln]l D I |

| 10 _flx..-ﬂl[_T_[L_j{
I n flxn) I]:l Iy




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

WSuPSONSEAZIOR  MATH 135A J

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

b
f ) 2 2 [Hk0) +41(0x1) # 20(x2) +..+ 4(0x03) + 2x02)

i

+4f(x,_y) + f(xn)]

where Xy =a,%;=Xq +ih,x,=b

fs Dot (i=1,2,.an-1)
n

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

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

(]

fix) 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 Ry, R4 are available for f(x). Register Rq is
also available for temporary storage only.

Math 1-35A 75
Note: If nis odd, error will be indicated by flashing zeros.
Examples:
1. 2
f x? dx =267 (n=6)
0
Keys for f(x):  [1] %]
.8
Correct answer is 3
2 8
f x?dx=171.00 (n=10)
-1"
Correct answer is 171
3, 2w
N S )
1 -cosx+0.25
0
(n = 10, set machine to RAD mode)
Keys for f(x): (1] 1 [8] =) .25
oo 2
Correct answer is 0%
} LINE INSTRUCTIONS | DATA|  KEYS | DISPLAY
1 Enter program | :___.H_—__l

Cewollal

Switch to W/PRGM rnodn__ 1:__:1[_:!

* Enter fix) [E‘ED_
Switch to RUN mode :[_j
. B (nmust be even) | _LF@ E

(For different values of a, b or L JE

omoom s W N

ngoto 6. Fordifferent [ 1.___|

function fix), goto 2.} I_._]E_




76  Math 1-36A
FIRST ORDER DIFFERENTIAL EQUATION

. MATH 1-36A J

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

y' =f(x,y)
with initial values xg, Yo.

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

The program uses the third-order Runge-Kutta method:
_ h
Yier T¥i* 3 (ky +4k; +k3)

h h
k2=f(x;+£ RS kl)

ks = {(x; + h, y; + 2hk; - hk,)

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

Math 1-38A 77

Example:
p_x+1 2y
= i
¥ X X
Xg=1, ¥ s h=05
0 ] o 2. .

Keys for fix, y): [570] [6] 1 (#] [8] (3] 2 [x] [#] [rer] [6] (]

x| 15 2 25 3 35 4 45 S
y|023 146 318 540 811 1132 1502 1921

:J[‘:M
eol[ & |
Switch to W/PRGM made '_ |:l]:|
Enle{-;[x, ] ‘ -r:l
Switchto AUN made | |'"__][:L

[Line INSTRUCTIONS 'DATA  KEYS  DISPLAY

’ 1 Enter program

w|lo ~N @& ;m A& W N
T
H

Perform 8fori=2,3, .. @D Yi

i tions, go to 6. For a new case, | ___'_ i
| go to 2.) . |:_-—N:]

|For a new set of initial condi- |: _JI:-]




78 Math 1-37A

ROOTS OF f(x)=0 IN AN INTERVAL

ROOTS OF fix)= 0 IN AN INTERVAL MATH 1-37A

[

This program uses the principle of interval-halving to find real roors
of an equation 1{x) = 0 in a closed interval |4, b| where the equalion
may be algehraic (e.g.. 5x* = 3x+ 1 =0), rational (e.g.. x 72 +4/%= 2= 0),
or transcendentul (eg.. 3 cos x = 4x = 0).

The user specifies the continuous, real function £, an interval [a, b,
an aceuraey tolerance €. and w search increment Ax. The program
then begins ut the left of the interval and compares the Tunctional
values at the ends of the interval [a, a + Ax] . I fa) and fa + Ax) are
of opposite sign, this interval will he searched for a root. Otherwise,
or even after a root is found. the program proceeds in the sume
manner with the interval [a + Ax, a + 2Ax]|, ete. Al most one rool
will be Tound by the program for cach of these small intervals,

Key in and store the function f(x) in the caleulator assuming the
value x is in the X register. 17 memory locations and the stack
registers are available for fix). Register Rg is also avallable for
temporary storage only.

Examples:

Math 1-37A 79

I, The real roots of x7 = 8x% + Sx+ 14=01n the mterval [=10, 10]

USInNg £

= Jande= 10" are =1.00, 2.00 and 7.00

Kevs for fix): [T [F] 1 8 (=] [x] 5 [#]x] 14 [+

L R

a 57
2 The real tool of x 42 = 2 4/%
fx=lande=10"is1.41,

Keys forfix): [ [&] [T] [T]

LINE

[F

£

@ o,

INSTRUCTIONS

Enter program

Switch to W/PRGM mode
Enter f{x}

Switch to RUN mode

Perform 9 until display = b+Ax
{Display = b+ %% s an indication
of the end of search, b+ s

not necessarily a rool.)

= U in the interval [1, 10] using

5

DATA KEYS

GTO

RTN

‘ STO

it STO
8 1

b RTM

RIS

R/

3 (1 [8 [#] 2 ¥

DISPLAY

root

To0L



80 Math 1-38A

DETERMINANT AND CHARACTERISTIC
EQUATION OF A 3x3 MATRIX

( OCTEWNNT MO CURCTEISC  MATH 1-38A J

a, by e
A=| a; by ¢y
a3 by o

Matrix A has characteristic equation

[A=A| ==2 +d; A" +da2+d3 =0

where
dy =a, +hy +¢y
dy =830y +a3by +bacy -, by —ayc3 -bgey
d; = |A]

=a,bacy tagbyey tazbyey —agbyey —azbycy —a; byey

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

2. Math 1074, Cubic Equation can be used to find the

eigenvalues.

Math 1-38A 81

Example:

8 4 |

Matnx A=| 0 3 0

1 5 -1

has characleristic equation
A%+ 10A% -12A-27=0

Determinant of A =d; =-27.00
LINE | INSTRUCTIONS DATA | KEYS | DiIsPLAY

[

|
1 Enter program

2
3
4
b

? | ‘_‘5
10 : €3
1

n




82  Math 1-39A
2 x 2 MATRIX OPERATIONS

2 x 2 MATRIX OPERATIONS mm1_m
A B + - ®
A=(n1 a; . by by
a3 dg b3 bq
- a; thy a;+h, _fer e
a3 tby a; +by €3 Cq
A-B= aj'bl az‘-bg N d, dg
d3 -b3 dq — by d3 dy

AB:(alb,hagb; arby *asby\  fe, ey
agby +agby  a3by +agb, e; ey

Suppose

then

Math 1-39A 83
Example:
-1.2 5.8 10.21 158
A= B=
7.31 -4.39 -933 7.24
9.01 21.60
A+B=
(—2.02 z.as)
-11.41 -10.00
A-B=
16.64 -11.63
-66.37 23.03
AB=
115.59 83.71
LINE  INSTRUCTIONS DATA | KEVS  DISPLAY |
1 | Enter program 1: l:___]_
2 o CFIC ] B
3 [ L | |
a s [T ]
K « LA
— T
7 . Lo
8 m COIC 1
9 N e [ L]
10 Compuie A+ B | Ced 1 &
I 11| Perform 11fori=2,3,4 (sl 1
12 iCumputaA—B m:’ d
| 13 Perform 13fori=2,3,4 [ || | o
14 Compute AB e 1l | e
| 15  perform 15 fori=2,3.4 [Crs |l 1




5
84 Math 1-40A Math 1-40A 8

3 x 3 MATRIX INVERSION

Example:
-1 0 3
= 1 -1
3 %3 MATRIX INVERSION MATH 1-40A A 7
2 3 0
Det = 54.00
dy b; €1
A=| a; by ¢ 0.06 0.17 -006
= 2 T z
a; by ¢ A'=|-004 011 037
3 3 3
035 006 -0.02
has an inverse
Lo [Ih=]_ WSTRUGTIONS
A7l= Gy Qs Oy ||__‘| | Enter program Math 1-384 B
@y @5 Oy | 2 B
| 3 B
where @, = (byc; — bse,) / Det 4 -
@y = (agcy - azc3) / Det ‘ 5 B
w3 = (a3b3 —asb,) / Det [ -
e = (bscy —bycs) / Det i )
s =(a;c3 = a3¢; )/ Det | 8
@5 ={a3b; —a,by)/ Det ‘ 9
@7 =(bycy —bac, )/ Det 10

ag =(apc; —uyc;) /[ Det

11 Enter program Math 1-40A
ay =(a; by —a,b,) [ Det |

i i i 13 | Perform 13 for =2,...,9
if determinant Det of A is non-zero. I

Note: This program must be used in conjunction with Math I 384,
Determinant and Characteristic Equation of a 3 x 3 Matrix.



22

22
23.
CArenofaTrangle .. oo e

25

2.
27.
28,
29, L
 Unit Conversions: mi—km: gal=ltr; yd=m;acft* . . . . .
. Polynomial Evaluation (Real) . . ... . -« .-
32
i3
. Numerieal Integration {Discrete Case} . . . . . - -« o
33,
3f.
37.
35
EES
40.

a
3
31

Q:CCIOO-JD.:_-MJ:-DJ!-J—-

Program Listings
PROGRAM LISTINGS

Factors of an [oteger . . o o oo o oo

 Createst Common Divisor, Least Comimon Multiple . ...
 Arithmietic and Harmonic Progressions . ..
_ Geometric Progession . .. . oo

Functions of xandy . . . .. .o oo

C OQuadratic Equation . . . oo s e e e
C Cubic Equation . . .. ..o e
. Fourth Degree Polynomial Equation ... o oo o0 o
. Fifth Degree Polynomial Equation ... .. ..o oo v
 Simultuneous Equations in Two Unknowns . .. .. - ..
_ Simultaneous Equations in Three Unkuowns . . .. . ..
. Synthetic Division . . .o oo
13
I+
13,
L6,
17.
13
19.
20.
21,

Rectangular, Spherical Conversions . . . . . .. o« - v
Translation and/or Rotation of Coordinate Axes . . . . .
Angle Conversions . - . . .. ..o
Secondary Yalues of sin™' eos™ Mo tan™h L
Trigonometric Functions . . . . .o oo oo e e
Hyperbolic Funetions . .. ..o e e
fnverse Hyperbolic Funetions . . - .00 w oo oo
Solution of a Triangle (Givena, b, e, ora, b, C) . . ...
Solution of a Triangle {(Given u, A, Cora, B,C} . .. ..
Solution of a Triangle (Given B, b, ¢} . . . ..o o0 o
Spherical Triangles .« o« o o v oo a

ArcaofaPolygon . . . oo
Circle Determined by Three Points . . . . .o - - o
Equally Spaced Points ona Cirele . .. ..o v o o
Polygons Inscribed in and Circumseribed about a Circle
Unit Conversions: C—F; ft, incn b—ky

Linear and Lagrangian [nterpolations . . ... ... . - -
Finite Difference interpolation . . . . . - o 00 oo

Simpson’s Rule for Numerical [ntegration e
First Order Differential Equation . . . . .« o« v - o
Roots of ({xy=0dnan Interval . . . .. - . oo -0
Determinant and Characteristic Equation of a 3x3 Matrix

2% Matrix Operations e e e e e e e e e
Ix3 Matrix Inversion .~ . . oL Lo e oo e

87

125



g8 Math 1-01A

CODE

FACTORS OF AN INTEGER

KEYS

LaL
A

f—l
SF1
STO1
0

g Xy
ax<y
GTO
5

T

f

INT
g x#y
GTO

EEX
RCL1
9 x>y
GTO
sTO 2

STO 3
LBL

RCL1
RCL3
RCL 3
x>y
GTO

Used

Used
Used

94
RS
Rg

CODE KEYS ' CODE KEYS

04
35 08
31
83

+ 35 00

35 23
22

4

gR

.

INT ,
g LST X |
gx=y |
GTO |
b :
RCL 3

5

g x>y

f

SF1

2

RCL 2

N

STO 2

2

g x<y

f-l

TF1

GTO

RCL3

STO 1
GTO

or 1
23 LBL
04 4
:34 01 RCL1
84 R/S
00 0
84 R/S
23 LBL

Hg Used

Math 1-02A 89

GREATEST COMMON DIVISOR
LEAST COMMON MULTIPLE

KEYS

LBL
A

g Xy
5TCO1
g xSy

5TO 2

1
STO 3
cLX
STO 4
gx=y
GTO
2
STO 3
STO 6
1
STO 4
STO 6
LBL
1

E

g x=y
GTO

RCL &
RCL 3
5TO 6
RCL7

STO 3
RCLS
RCL &
5$T06
RCL 7

Used
Used
lUsed

CODE

' 71

61

33 04

22

t o1

Vo 23

P02
134 01
136 24
.22
;o4
[ 42
i B84
34 03
42
| 84

34 04
42
24
23

| KEYs,

x

+
sTO4
GTO

1

LBL
2
RCL 1
g x>y
GTO
4

CHS
R/S
RCL 3
CHS
R/S
RCL 4
CHS
RTN
LBL
4

R/S
RCL3
R/S
RCL 4
RTN
LEL
B
STO 2
g xZy
STO 1

STO3
g x=y
Used

Used
Used

' CODE
.24
23

03
;15
135 21
P22
03
34 03
34 01

81

35

C 2

R?
Rs
Ray

KEYS
RTN :
LBL

3

E

g xFy
GTO

3

RCL 3
RCL 1

g

ABS

RTN i
LBL !
RCL1
RCL 1
RCL 2
STO 1

INT
CHS
STO7
RCL 2

sTO 2

RTN

Used

Used



90

Math 1-03A

ARITHMETIC AND HARMONIC PROGRESSIONS

35
33
35

_ ggfg_“"

‘R
Ry

KEYS

LBL
A

9 %<y
STO 1
gR!
1

4

T

RCL 1
LEL

;

R/S

+
GFO

1

RCL 1
RCL 2
RCL 4

RTN
LEL

Used
Used
Used

'CODE KEYS | 'CODE KEYS

33

34

B&

13 cC
01 STO !

02 sTO?2

01 STO1
03 RCL3
02 RCL?2
01 RCL1

02 RCLZ

Used

4

H

i
!'34

R,

Rs
Rq

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

R/S
LBL
2
CLx

g NOP

"gNOP

g NOP
g NOP
g NOP

35

35
35

35

34

R4
R,

GEOMETRIC PROGRESSION
KEYS CODE KEYS . ' COD
LBL 3403 RCL3 | |
A : 71 x P
t 34 04 RCL4 . !

t o0 1 t

gRt |51 — | 135
teL | 81 .= ;

1 .1 24 RTN

RIS i v 23 LBL | |34
x P 14 D 34
GTO | 35 g i

1 | 06 ABS

L | 01

B ¢ 135 22 gxsy

gRk | 000

gRL 1 81+

STO3 | 3500 glLSTX 34
gRE | 1 Bl — 34
g R i 13507 gx2y

1 {3508 gR{

- Poosr +

E | 24 RIN 35
RCL3 | | 23 LBL 35
x Ll 1s & 35
RTN | [ 3301 STO1 |35
LBL | 13507 gx&y | 135
o ! 3302 STO2 | i35
gR+ ' . 00 0 | |38
STO4 13507 gx¥y | |35
g R 13624 gx>y | 35
sTos ¢ . 22 ato | i38
g R} : ne g

¢ Ri © 42 CHS |

E 33 02 STO2

1 34 01 RCL1

- 02 2 .

n R4 r R;
Usad Rs Rg

a Re Ry

Math 1-04A o1

81

32
83
00
23
22

RTN
LBL

CRCL1 |

" gNOP

- g NOP

KEYS
o
INT
0
g %=y :
GTO |
9 [}
RCL 2
RCL 1
q !
¥ |
CHS |

9
RCL2

RTN
g NOP
g NOP

g NOP
g NOP

g NOP
gNOP |
gNOP |

_aNop |

Used
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Matih 1-05A

CODE

e 1-1

35
35
35

35

@8

35

35

£E

07

KEYS

LBL
A
STO1
g x2y
5TO 2
i}

g xSy
g x=y
gRi
RTN
g x>y
GTO

1
CHS
s5TC 2
RCL1
f_l
INT
0

g x#y
RTN
RCL 1

FUNCTIONS OF x AND y

34

- 36

35

33

Rq
Rs
Rs

35
33
35

34

34

CODE

KEYS  CODE

CHS
RTN
LBL
"
RCL2
RCL 1
gx

Y
RTN
LBL
B

f

LN

g x<y
f

LN
9Ty
RTN
LBL
c
STO 1
g x<y
5TQ 2
g xTy
t

INT
RCL 1

x
RCL 2
g %2y

RTN
LBL

33
35

'35
34

R;
Rs
Rg

14
01
07
35
03
00
01
51
35
03
81
24

RCL1
n!

RTN
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
q NOP

g NOP
g NOP

Used

33

33
35

33

2E

33

35

g

Ry

R3

KEYS

23 LBL
11 A

03 STO3
08 gRi
42 CHS
02 STO2
07 gxdy
a1 1

01 STO 1

c, cfa

Math 1-06B

QUADRATIC EQUATION

CODE KEYS | | CODE
E _KEYS | COPE

Re

Moo=

84 R/S
34 03 RCL3
35 07 gxZy

24 RTN

23 LBL

13 C

42 CHS

31 f

09 +x
36 07 gxZy

84 R/S
36 D7 gxTy

24 RTN

23 LBL

RCL 1
RCL 2
24 RTN
23 LBL

34 07 RCL7
34 RCL

24 RTN

g NOP
g NOP
g NOP
g NOP
g NOP
q NOP
g NOP

Rs
Rg

3B 0
3B M

R;

23
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34

35

33

34

Ry
Rz
R

Math 1-07A

' KEYS

LBL
A

0

STO 4
RCL 3
9

ABS
RCL 3
STO6
RCL 3
9

ABS
RCL1

9
ABS

L

EEX
CHS

2

LBL
1

:

0

X

g9 x5y
GTQ

1

STO 7
LBL
2
RCL7
1

0

Used
Used
Used

CUBIC EQUATION

34

-33

34
34

34

33

$ 34
. 35

R,
RS
Rs

33

356

0B
42
06
23
03
c7
06
71
04
61
05
04
23

RCL B
CHS
STO 6
LBL
3
RCL7
RCL B
X
RCL4
*

STOS

RCL 4
g X<y
GTO
4
RCL A
RCL1
+
RCLS

X

RCL 2

+

RCLS

%
RCL 3

ot

5TO8

9
ABS
EEX
CHS
4

g x>y
GTO

Used
Used
Lised

CODE KEYS
‘3307 'STO7

'CODE  KEYS

04
34 05
13304
‘34 08
134 06
o
- 00
35 24
Coo22
03
22
02
23

o 04
134 05
1 84 |
34 01

61

133 08
34 05
2
134 02

34 08
34 03

3B M
35 0t

R;
Rs
Rg

4

RCL S5
5TO 4
RCL 8
RCL 6
=

4]
93>y
GTO
3
GTO

Used
Used
Used

Math 1-08A 95

FOURTH DEGREE POLYNOMIAL EQUATION

CODE

33
33
33

33

34
33
34
34

34
33

34

34

34

33

Ry
Rz
R3

08
84
07
84
06
84
05
23
1
07
42

KEYS

5TC 8
R/S
STQ 7
R/S
STO B
R/S
STO S
LBL
A
RCL 7
CHS
5TC1
RCL8
RCL G
x
RCLS
4

X

5TO 2
RCL 7

by
by
by

CODE KEYS

133

3%

34

134

34

33

23
12
02
33
81
08
04
02
81
04
32
09
05
51
31

05
06
22
02

01

LBL
B

2

STO

8

RCL 4
2

STO 4
f—l

VX

"RCL S

Yo, B
ag, D
a,C

ﬁcobE__' KEY_S

34

134
‘34

34
34

Ry
Rs

08
32
09
07
51

Q5

RCLS
f'l

Vx
RCL 7

RCL 4

a_g,A"'C
63,A
B+D
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SIMULTANEOUS EQUATIONS

FIFTH DEGREE POLYNOMIAL EQUATION IN TWO UNKNOWNS

CODE | KEYS CODE| KEYS cooe' KEys CODE KEYS CODE| KEYS CODE| KEYS
5 g 34 08 | RCLE 35 24 | g x>y 23 LBL 34 02 : RCL2 35 01 /g NOP
06 ABS 71 {x 22 { GTO 11 A 34 04 RCL4 35 01 ' g NOP
33 06 STO6 34 07 | RCL 7 022 33 01 STO1 | x 35 01 'gNGP
35 00 g LSTX 61 + 22 GTO a5 08 g Ré 51 | - 35 01 gNOP
81+ 33 07 | STO7 o1 |1 33 02 STO2 34 07 RCL7 35 01 gNOP
3308 STO8 35 00 | g LST X 23| LeL 35 08 g R 81 * 35 01 gNOP
34 01 RCL1 35 23 | gx=y 03 '3 33 03 STO3 84 R/S 35 01 gNOP
35 g 22 GTO 34 07 RCL7 24 RTN 35 07 gx2y 35 01 | gNOP
06 | ABS 03| 3 84 | R/S 23 LBL 24 RTN 35 01 |gNOP
34 06 RCL6 35 07 | g x2y 34 01 | RCL 1 12 B 35 01  gNOP 35 01 | gNOP
61 + 41 |t 61 + 33 04 STO4 35 01 | g NOP 35 01 | gNOP
83| - 41t 33 08| STO8 35 08 gRY 35 01 | gNOP 35 01 | gNOP
o011 41 |t 34 07 | ROL 7 33 05 STOS 35 01 | gNOP 35 01 | g NOP
23| LBL 34 01 | RCL1 71 x 35 08 gR} 35 01 | gNOP 35 01 gNOP
0 g 61 + 34 02 | RCL 2 33 06 STOB 35 01 | g NOP 35 01 | gNOP
011 71| x 61 + 34 03| RCL 3 35 01 | g NOP 35 01 gNOP
00,0 34 02| RCL 2 33 01| STO1 35 09 ' g Rt 35 01 | g NOP 35 01 gNOP
71| x 61 + 34 07 | RCL7 71| x 35 01  gNOP 35 01 : g NOP
35 22 | gx=y 71! x 71 x 34 06 | RCL6 35 01  gNOP 35 01 | g NOP
22. GTO 34 03| RCL3 34 03 RCL 3 34 01! RCL1 35 01 gNOP 35 01 | gNOP
09| 9 61| + 61 + 7 % 35 01 . gNOP 35 01 | g NOP
33 08| STO 6 71 x 33 068! STO6 51 — 35 01 : g NOP 35 01 | g NOP
23! LBL 34 04 | RCL4 34 07| RCL7 34 03 RCL3 35 01| g NOP 35 01 | gNOP
o011 81, + 7| x 34 05| RCLG 35 01 | g NOP 35 01 | gNOP
34 06| RCL 6 71| x 31 04 | RCL4 71 x 35 01 | gNOP 35 01! gNOP
o1 1 31 05 RCLS 61 + 34 02 RCL 2 35 01 | g NOP 35 01 | g NOP
00 0 61| + 33 05, STOS 34 06 RCLB 35 01 | gNOP 35 01 | g NOP
81l = ool o 34 01| RCL 1 71 x 356 01| g NOP 35 01 | g NOP
32 06| STO6 35 23| gx=y 3307 STO7 51 — 35 01| gNOP 35 01 | gNOP
34 08| RCL 8 22 GTO 84| R/S 84 R/S 35 01| gNOP 35 01 | g NOP
42| CHs 03 3 33 07 STO7 35 01 g NOP
33 08| STO8 44 | CLX 81 = 35 01 gNOP
23' LBL 34 08| RCLSB 34 01 RCL1 35 01| g NOP
0z} 2 i ox 34 05 RCLS 35 01! gNOP
34 06| RCL 6 ooio 71 x 35 01| gNOP
Ry oq Rq oy 'R; x; ERI e Rq f IRy b
Rz s ._.___,5.5 o [Re K {Hg b Rg d Iﬂa
R oy |Rs et |, Ax Rg Used |Rs a ‘Rg G ‘Ro
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SIMULTANEOUS EQUATIONS IN
THREE UNKNOWNS

CODE. KEYS | |CODE' KEYs | [copE kevs
36 08 gRft 35 09 gRt 71 x
81 = 51— 34 01 RCL1
3303 sTO3 33 07 STO7 34 06 'RCL6
44 CLX 34 08 'RCL 8 71 ix
3500 gLSTX 34 06 RCL6 61 |+
81 =+ 71 x 34 03 RCL3
33 02 STO2 34 RCL 35 07 gx2y
44 CLX 09 9 51 '~
35 00 gLSTX 34 06 'RCLS 84 |R/S
81+ 7 x 34 06 [RCLG
33 01 sTO1 51— 84 R/S
B4 ' R/S 84 R/S 34 08 |RCLB
1M A 34 07 'RCL7 84 R/S
33 | sTO 34 06 RCL6 23 |LBL
099 71 ix 1A
35 07 gx3y 34 RCL 33 06 |STO 6
3308 'sSTOSB 69 19 35 08 ‘g R{
34 04 ' RCL 4 34 04 RCL4 33 05 |STOS
3307  sTO7 71 x 35 08 [gR}
84\ R/S 51 - | |304 sT04
11 A 3507 gx2y | 134 01 (RCL1
33 06 STO6 i + i M x
3507 ‘gx2y | 13306 STO6 i34 06 [RCL S
13305 STO8 ' | 44 cLx -
! B4 RS ! .34 08 RCL8 134 04  RCL4
P41t i .34 04 RCL4 i34 02 RCL?2
134 03 RCL3 | ' 71 T
{34 04 RCL4 '34 07 RCL7 ' 134 06 RCLS
& ! 1305 RCLS : | 51 _
13507 gx2y i | 71 x .24 RTN
P51 — i 81— o
.33 04 STG4 | (3507 gxay
13403 RCL3 | ' gy = .
/3407 RCL7 | |33 08 STO8
i {3402 RCL2 |
Ry by /ay R4 Used R; Used —r
R cy/a, Rsg Used Rg a,z K
R d;/a, Rg Used Rg b !

Math 1-1

SYNTHETIC DIVISION

2 99

CODE KEYS | |CODE KEYS | |CODE KEYS
N 7 x 35 01 gNOP
i ﬁ ;BL 34 04 RCL4 35 01 gNOP
33 04 STO4 61 + 35 01 gNOP
35 0B gRl 84 R/S 35 01 g NOP
13303 STO3 34 01  RCL1 35 01 - g NOP
|35 0B gRI 71 Ix 3501;9N0E
13302 STO2 34 05 |[RCLS 3501;9N0P
35 08 gRl 61 + 35 01 ' gNO
! 33 sTO 84 ' R/S 36 01 ' g NOP
09 9 34 01 RCL1 35 01 g NOP
84 R/S 71 ' x 35 01 . g NOP
|33 08 STO8 34 06 RCL6 35 01 gNOP
' 3508 gRI 61 + 35 01 g NOP
13307 STO7 84 R/S 35 01 ' g NOP
135 08 gR! 34 01 RCL1 35 01 g NOP
13306 STOGB 71 x 35 01 gNOP
3508 gRI 34 07 RCL7 35 01 gNOP
13305 STOS 61 + 35 01 g NOP
24 RTN 84 R/S 35 01 gNOP
23 LBL 34 01 RCL1 35 01 gNOP
12'B 71 x 35 01 gNOP
33 01 STO 1 34 08 RCL8 35 01 gNOP
34 RCL 61 + 35 01 gNQP
09 9 24 RTN 35 01 gNOP
84 R/S 35 01 | g NOP 35 01 gNOP
7 x 35 01! g NOP 35 01 gNOP
34 02 RCL2 35 01| gNOP 35 01 gNOP
61 + 35 01! g NOP 35 01 gNOP
84 R/S 35 01 gNOP 35 01 gNOP
34 01 RCL1 35 01 g NOP i35 01 gNOP |
71 x {35 01 gNOP
13403 RCL3 | 3501 gNOP
61 + i 13501 gNOP
84 R/S i 13501 gNOP
3401 RCL® ' 3501 gNOP
;R‘ Xn Hd dg .RF ET
IRZ dg Ry a3 Ra ap
Ro o Rs 2 Re &
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RECTANGULAR, SPHERICAL CONVERSIONS

'CODE KEYS | |CODE| KEYS | [CODE| KEYS
[ 23 LBL 84 R/S 35 08 gR4
1A 35 08 gR! 24 ' RTN
33 01 STO1 35 08 ' gRi 35 01 gNOP
35 08 gR{ 24 RTN 35 01 gNOP
33 02 STO2 23 | LBL 35 01 gNOP
35 08 ' g R 12 B 36 01 g NOP
33 03 45TO3 33 01 STO1 35 01 , gNOP
32 ! 35 08 gRI 35 01 | g NOP
09 +/x 33 02 STO2 35 01 | g NOP
35 09, gRAt 35 08 gR{ 35 01 | gNOP
32 ! 33 03 STO3 35 01 | g NOP
09 fx 31 f 35 01 | g NOP
61 + 05 | COS 36 01 | gNOP
34 01; RCL 1 34 01 | RCL1 35 01 | gNOP
32! FARES 35 07 | g NOP
09! v/x 34 02 RCL2 35 01 gNOP
61 + 31 f 35 01 g NOP
31 f 04 SIN 36 01 gNOP
09! v/x 34 03 RCL3 35 01 gNOP
33 04: 5TO4 31 f 35 01, g NOP
34 03; RCL3 04 SIN 3501igNOP
35 07 gx2y 34 011 RCL1 35 01| gNOP
81 + 71 x 35 01 - g NOP
32 ! 71 x 36 01| g NOP
05 COS 35 00| gLSTX 35 01 gNOP
34 02 RCL2 34 02 RCL2 35 01 gNOP
34 01 RCL1 31 f 35 01 g NOP
31 05 COS 36 01 gNOP
01 R-P 71 x 36 01 gNOP
35 08 gR!} 84| R/S 35 01| g NOP
34 04 RCL4 35 08: gR!
84 R/S 84° R/S
35 08 gRI 35 08 gR!
84 R/S 84 R/S
35 08 gRi 35 08 gR!
R1 X, r R4 r 'R7
Ry Y. 9 Rs ‘Rs
Rs 2.0 IRg 'Ry Used

Math 1-14A 101

TRANSLATION AND/OR ROTATION
OF COORDINATE AXES

E—

CODE KEYS CODE KEYS CODE KEYS
34 03 RCL3 35 01 gNOP
ﬁ :EBL 31 f 35 01 gNOP
33 01 STO1 05 COS 35 01 g NOP
35 07 gxay 34 04  RCL4 35 01 , gNOP
|33 02 STO2 71 1 x 35 01 i g NOP
24 RTN 34 03 | RCL3 35 01 | g NOP
23 LBL 31 f 35 01 gNOP
12 B 04  SIN 35 01 | gNOP
35 07 gx3y 34 05  RCLS 35 01 | gNOP
34 02 RCL?2 71 | x 36 01 ' gNOP
51 - 61| + 35 g} -g:g:
7 gx2 24 . RTN 35 g
gi 81 _ g|'ac|_"r1 23 | LBL 35 01 | gNOP
51— 151 E 35 01 gNOP
24 RTN 12 B 35 01 | g NOP
23 LBL 14D 35 01 | g NOP
13, ¢C 24 | RTN 35 01 | g NOP
33 03 STO3 35 01| gNOP 35 01 gNOP
24 ' RTN 35 01 gNOP 35 01 | g NOP
23 LBL 35 01 | gNOP 35 01 | g NOP
14 D 35 01| g NOP 35 01 | g NOP
33 04 STO4 35 01 | g NOP 35 01 g NOP
35 07 gx2y 35 01 | g NOP 35 01 | g NOP
33 05 STOS 35 01 g NOP 35 01 | g NOP
34 03 RCL3 35 01 | g NOP 35 01 | g NOP
31 f 35 01| g NOP 35 01 gNOP
05  COS 35 01 | gNOP 35 01 | gNOP
71 x 35 01 . gNOP 35 01 | g NOP
35 07 ' gx2y 35 01| gNOP 35 01 | gNOP
42 CHS 35 01! gNOP 35 01 g NOP
34 03 RCL3 35 01 | g NOP.
31 f 36 01 gNOP
04 SIN 35 01 gNOP
71 x 35 01! g NOP
61 + 35 01| gNOP
L. 1
R Xo iﬂ4 X
R, Yo {Fls ¥
Hg [} RE Used




102 Math 1-15A
ANGLE CONVERSIONS
CODE KEYS CODE KEYS CODE| KEYS
23 LBL 35 07 | gx@y 81|+
1 A 35 08 gRi 31 f
33 01 STO1 81 = 61 TF1
| 3 f 32 ! 22 GTO
i 61 TF1 51 SF1 03 3
22 GTO 24 RTN 71x
0w 0 23 LBL 15 | E
15 E 13 . C 34 01} RCL1
34 01 RCL1 33 01! STO 1 24 | RTN
24 RTN 83 - 23 | LBL
23 LBL 08| 9 033
00. 0 31 ¢ 35 07 gx2y
35 07 gx<y 61 TF1 35 08 1 g RY
32 f! 22 GTO 81|+
51 SF1 02 2 32|t
24 RTN 71! x 51| SF1
23 LBL 15 E 24 | RTN
12 B 3401iHCI.1 23!LBL
1 3301 STO1 24| RTN 15' &
011 23 LBL 3 f
e 8 02 2 51 S5F1
0. 0 35 07 gxdy 24 | RTN
35 g i 35 08! gR 35 01 g NOP
02 7 T ! 13501 gNOP
81 = P 32 {35 01| gNOP
31 f P 51 SF1 ; | 356 01 : g NOP
61 TF1 5 24 RTN 35 01 gNOP
22 GTO 23 LBL 35 01 gNOP
01 1 ! 14: D 35 01| g NOP
71 x 133 01. 87014 35 01 | g NOP
15 E ! 09 9
| 34 01 RCL1 ; 4t 1t
{24 RIN | 011
i 23 LBL | | 06 6
[0 1 | | 000
L | [ S |
'Ry x Rq R,
:Rg 'Rs Rs
:gna Rs Rg

Math 1-16A 102

SECONDARY VALUES OF
SIN-',CcOS™', TAN"!

'CODE KEYS = |CODE KEYS | |CODE KEYS
T3 Bl 0 61+ 15 E
1M1 A : 14 D 32 it
/g { | 24 RTN 51 SF1
417 DEG | | 23 LBL 32 7
32 ! i 14D 71 sF2
04 SIN _ 31 f 24 RTN
coo01 1 i 81 TF1 36 01 gNOP
¢ 08 8B i 22 | GTO 35 01 | gNOP
P00 0 033 35 01 { gNOP
£ 35 07 gxdy 31 f 35 01 | gNOP
' 51 — 81|TF2 35 01 | gNOP
14. D 22 GTO 35 01 g¢NOP
24 RTN 02 2 35 01 gNOP
.23 LBL 24, RTN 35 01 | gNOP
. 12 B ZS‘LBL 35 01 | gNOP
I 38 g 02 2 35 01 | gNOP
© 41 DEG 83 - 356 01 gNOP
32 1! 0959 35 01 gNOP
; 05 COS 81| + 35 01 | g NOP
03 3 3B g 35 01 | g NOP
06 6 43 GRD 35 01 | g NOP
" 00 0 24 RTN 35 01| g NOP
35 07 gx2y 23| LBL 35 01| g NOP
51 — 03! 3 35 01 gNOP
14 D 35| g 35 01 g NOP
24 RTN 02« 35 01 g NOP
23 LBL 71 x 35 01 gNOP
13 C 0t 1 35 01| gNOP
35 g 08 8 35 01 gNOP
. 41 DEG 00| 0 36 01 gNOP
X 32 f* 81, +
: 06 TAN 35 g
: o1 1 ; 42. RAD
08 8 i 24 RTN
00 0 .23 LBL
fR‘l R4 “7 !
Ry Rs Rs |
Rs Re Rg Used |
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Math 1-17A

TRIGONOMETRIC FUNCTIONS

cope| Kevs | [cope] kevs | [cope] kevs
23, LBL 35 g 35 01 | gNOP
1, A 04 | 35 01 | g NOP
31 f 32 | ! 35 01 gNOP
81, TF1 06 | TAN 35 01 | gNOP
22 GTO 15 E 35 01 | g NOP
01 1 24 | RTN 35 01  gNOP
31 f 23 | LBL 3501‘9N0P
06 | TAN 02 |2 35 01 | gNOP
35 35 g SSOI‘QNOP
04 | ' 02 | '« 35 01 [ g NOP
24 RTN 32|t 35 01 | g NOP
23| LBL 05 | COS 35 0 ‘gNOP
12| 8 151€E 35 01 | g NOP
31 f 24 | RTN 35 01 | g NOP
81| TF1 23 f LBL 35 01 | gNOP
22 | GTO 03 '3 35 01  gNOP
02 2 35 g 35 01‘9NDP
31t 04 | 35 01 'gNOP
05 [ cos 32, ! 35 01 | gnOP
35 g 04 | SIN 35 01 | gNOP
04 | Yy 16 E 35 01 | g NOP
24 | RTN 24 | RTN 35 01 !gNOP
23 LBL 23 | gL 35 01 | gNOP
13/¢C '14iD 35 01 | gNOP
31§ 31 ¢ 35 01 ' gNOP
611 TF1 51| SF1 35 01 | g NOP
22| GTO 24 | RTN 35 01 | g NOP
03 3 23 LBL 35 01 | g NOP
31 f 15 E 35 01 { gNOP
04 | SIN 32 ! 35 01 | gNOP
35 g 51 | SF1
04 ; % 24! RTN
24 RTN 35 01 | g NOP
23, LBL 35 01 ' gNOP
011 35 01 | g NOP
Hl _:ﬁ4 IR-,
R, Ry Rg o
Ra Re Ry Used

Math 1-18A 105

HYPERBOLIC FUNCTIONS

CODE KEYS CODE | KEYS | |CODE| KEYS

[ L 61 '+ 35 01 |gNOP
b 81 = 35 01 g NOP
;.; f-‘ 24 RTN 35 01 gNOP
07 LN 23 LBL 35 01 gng::
a1 14 (D 3501 |g °
35 g 35 g 35 01 (g NO
04 04 |4 36 01 |gNOP
61 - 24 |RTN 35 M1 g NOP
02 2 35 01 gNOP 35 01 gNg:
g1+ 35 01 |gNOP 35 01 gNOP
24 | RTN 35 01 |g NOP 35 01 |g :op
23 LBL 35 01 |g NOP 35 01 .gNOP
12 .8 a5 01 | gNOP 35 01 |g o
32 £ 35 01 |g NOP 35 01 [gN ¢
07 | LN 35 01 |g NOP 35 01 gNOP
ar 35 01 |gNOP 3 01 /g mo
3% g 35 01 | g NOP 35 o} gNg
04 | 35 01 | g NOP 3501 aNoP
61 1+ 356 01 jgNOP 350 gNOP
02 2 35 01 | g NOP 3 01 |gNOP
81+ 35 01 |g NOP 35 0 ato
24 RTN 35 01 |g NOP 35 01 g NoP
23 ' LBL 35 01 gng; gg g: IENOP

: 35 01 'gN

11’3 -‘f:" 35 01 g NOP 35 0: 9:3;
07 ' LN 35 01 | g NOP 35 01 [ Nop
33 STO 35 01 | g NOP 35 0l ano
09 9 35 01 | g NOP 35 01 g NOP
41 it 35 01 |gNOP 350 gNOP
3% g 35 01 gNOP 36 01 jg
04 35 01 | g NOP
51 — 36 01 | g NOP
34 RCL 35 01 | g NOP
09 9 35 01 | g NOP

135 00 gLSTX 35 01 g NOP

g Re R

ﬁz Ry R_a _ o

; 3 R.s o Rg Used
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SOLUTION OF A TRIANGLE

INVERSE HYPERBOLIC FUNCTIONS (GIVEN a, b, <, o a, b, C)
cooE Kevs | [cooe kevs | |copE kevs ' CODE Kevs-] [’cone KEYs | [CODE' KEVS
23 LBL 81 .= 35 01 | g NOP 3o leL | g RS ] 04 SIN
1M A | 3t 35 01 gNOP 1A | 34 03 RCL3 35 07 gx2y
a1 1 07 LN 35 01 | g NOP 3303 sTO3 | |34 01 RCLY g1, =+
32 ! 02 2 35 01 | g NOP {35 08 gRI 1 71 x 33 03 STO3
09 V/x 81 '+ 35 01 g NOP ‘3302 STO2 | 32 ! 34 01 RCL1
o1 1 24 RTN 35 01 | g NOP 13508 gR{ | 04 - SIN 7 x
61 + 23 ' LBL 35 01 | g NOP {33 01 STON l | 24 RTN a2 ¢!
a f i 14 'D 35 01 ¢ NOP : 32 ! ! ‘ 23 LBL 04  SIN
09 Vx 35 g 35 01 | gnOP L WX i 12 B 84 | R/S
61 + 04 | 35 01 | g NOP /3402 RCL2 | 33 03 1 STO3 34 03 | RCL 3
31, 1 24 | RTN 35 01 | g NOP N | | 3508 qR4 34 02 RCL?2
07 LN 356 01 g NOP 35 01 : g NOP 09 +/x i 33 02!|5TO2 71 x
24 RTN 35 01 | g NOP 36 01 ' g NOP - 35 08 g R} 32| g
23 LBL 35 01 | g NOP 35 01 | g NOP {34 03 RCL3 ] 33 01/ STO1 04 ' SIN
12 B 35 01 g NOP 35 01 | g NOP ol 32| il i
ot | 3501 gNOP 3501 gNOP 09 Vx 08 ' Vx 35 01 gNOP
32 ! | ‘35 01 gNOCP 25 01 - g NOP 81— ! 34 02 | RCLZ 35 01 | g NOP
09 Vx [ [3501 gNOP 35 01 | g NOP 02 2 3% 36 01, g NOP
01 I 13501 gnOP 35 01 ! g NOP 81 + i 09 | Vx 35 01 ' g NOP
o8~ i 3501 gNoOP 35 01 gNOP 34 01 RCL1 | 61.+ 35 01 | gNOP
31 i 13501 gNOP 35 01 . g NOP 34 02 RCL2 | |34011 RCLI 35 01 gNOP
09 Vx| |35 01igNOP | 3501 gNOP 71 ox | 13402 RCL2 35 01 | g NOP
61, + . 13501 gNOP | 13501 gnoP 81 = ! [ 7% 35 01| g NOP
a f l 13501 gNOP '35 01:gNOP 32 | {3403 RCL3 35 01 ' gNOP
07 LN | ;3501 gNOP . {3501 gNOP 05 COS | | 31 f 35 01 | gNOP
24 RIN | 13501 gNOP | 13501 gNOP 84 R/S 05 COS 35 01 gNOP
23 LBL ‘3501 gNOP 1 135 01 | g NOP 31 f i ‘ 711 x 35 01 gNOP
13 ¢ | 13501 gNOP | [3501 gNOP 04 SIN | 02 2 35 01, g NOP
a1t i |35 01 gnoP i 13501 gNOP 3403 RCL3 | | Tix 35 01 gNOP
01 1 | 13501 gnoP ! |35 01 gNOP 81 + L 1 81, - 35 01 | g NOP
| ot gnor T 3303 sto3 | | 310
l 3501, gNOP | 34 02 RCL2 | [ 09 Vx
| 3501 gNOP | Nox { 84 R/S
i 301 gnNOP 39 ! | 3403 RCL3
| 3501 gNOP 94 SIN L 310t J
L U | p T Sy e PR
R4 R; T R a Ra R;

3 _ .
Rs Reg 1 :Rz b Rs Rs j
1 IO .. W l g ook Re L. Used |
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R
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Math 1-21A

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

KEYS
Do

A

g
DEG
5TO1
g R}
sSTO 2
g Ri

+

Used
Used
Used

PR

'CODE  KEYS | 'CODE KEYS |
9

35
! 41
133 02
35 08
330
£ 35 08
33 03
34 02
K3l
04
7
0
08
00
34 02
34 01
61
! 51

E
i

84

o3
Y
i33 02
B3|
.8
34 M
31
04
.34 03
.on
i34 02
B 1
24
. 35 01
35 01
35 01

Ra

Re

DEG
STO 2
gR{
5TO1
gRl
STO3
RCL 2
f

SIN

(35 01
folasm
I 13501
I35 01
a5 01
35 01
35 o
36 01
35 01
35 01
35 01
35 01
35 01
{1301
13501
[ 3501
{ 36 01

135 01

'35 01

135 01
;35 01
3B o
135 01
135 01
135 01
135 01
35 01
135 07
135 01

135 01

g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
~g NOP
. g NOP
g NOF
.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
g NOP
g NOP
g NOP
g NOP
g NOP

gNOP |

Used

CODE KEYS

23
1

32
51
32
ra!

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

LBL
A
f—l
SF1
f—]
SF2

i
H
H
|
|
i

24 RTN
23 LBL
12 B
33 01 STO1
35 08 gR!{
33 04 STO4
35 08 ¢RI
33 02 STO2
31 f
04 SIN
34 01 RCL1
71 x
34 04 RCLA
81 =
32 !
04 SIN
84 R/S
33 03 STO3
23 LBL
05 5
02 2
oo 0
0o 0
41t
o1
08 8
00 0
an f
61 TF1

C

ODE |

Math 1-22A 109
KEYS | {CODE KEYS |
g ‘i35 01 gNOP !
m 136 01 gNOP
f |35 01 gNOP
TF2 35 01 g NOP
gRy | |35 01 gNOP
gNOP | |35 01 gNOP
RCL 2 135 01 gNOP
RCL3 35 01 g NOP
+ 35 01 gNOP
g x2y 35 01 gNOFP
- 35 01 g NOP
CHS 135 01 gNOP
R/S 35 01 gNOP
qLST X 35 01 gNOP
g Xy 36 01 g MNOP
f 35 01 gNOP
SIN 135 01 gNOP
RCL 1 {35 01 gNOP
x 135 01 gNOP
RCL 3 135 01 gMNOP
f 135 01 gNOP
SIN . 135 01 gNOP
* | 35 01 gNOP
RIS | 3501 gNOP
CLX | (3501 gNOP
RCL3 | 13501 gNOP
- | .35 01 gNOP
RIS i '35 01 gNOP
STO3 | 3501 gNOP
GTO | (3501 gNOP
5 N
gNOP
gNQP |
gNOP |
g NOP
b R,
Rg
Rg Used
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SPHERICAL TRIANGLES
CODE KEYS  CODE KEYS  CODE KEYS

44 CLX 31 f 35 09 g Rt
32 ! 61 TF1 .36 09 gRt
51 SF1 42 CHS 33 03 STO3
84 R/S 35 01 gNOP 31 f
33 03 STO3 61 + 05 COs
35 08 gR! 32 ! ~ 3401 RCL1
33 02 STO 2 05 €0S 31 f
35 08 gR} 33 01 STO1 05 COs
33 01 STO 1 23 LBL 34 02 RCL?Z
44 CLX 12 B 31 f
84 R/S 14 D 05 COS
23 LBL 33 04 STO4 71 x
13 C 14 D a3t f
31 f 3305 STOS 61 TF1
51 SF1 14 D : 42 CHS
84 R/S 33 06 STOG6 £ 35 01 gNOP
23 LBL 34 D1 RCL1 51 —
1T A 84 R/S 34 01 RCLA1
34 01 RCL Y 34 02 RCL?2 31 f
34 02 RCL2 84 RJS 04 SIN
31 7 34 03 RCL3 a1 =
04 SIN 84 R/S 34 02 RCL?Z
32 ! 34 04 RCL4 31t
01 R—=P 84 R/S 04 SIN
34 03 RCL3 34 05 RCLS 81 =
31 f 84 R/S 32 !
04 SIN 34 06 RCLG 05 COs
71 x 24 RTN 24 RTN
34 02 RCLZ 23 LBL 35 01 gNOP
31 14 D 35 01 gNOP
05 CO0S 34 01 RCL 1
34 03 RCL3 34 02 RCL2
31 f 33 01 STO1
05 COS 34 03 RCL3
M x 33 02 STO2
Ry Used R; Aora R;
Ry Used R; Borb Rs
Rz Used R Corc Rs  Used

35
35

34

35
34

35
234

R+
Rz
Rs

KEYS

LBL
A

D

g Xy

g Rl

| o= == R+ 4

Liserl
Used
Used

Math 1-24A 11

AREA OF A TRIANGLE

CODE

R,

Rg

KEYS

LBL
C
STO1
q x2y

Used
Used
Used

By
Rg

RTN

a NOP
g NGP
g NOP
g NOP

Used
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33
1 36
a3
35
133
135
133

: 34

géﬁgm-

' 33
$ 35
.33

34
34

Rs
'RZ

Math 1-25A

KEYS | CODE KEVS.

LBL
A
STO 4
gRl
STO3
gRl
STO 2
gRl
STO i
RCL3
¥
RCL 2
RCL4

x
S5TO S5
RCL4
RCL 3
LBL
1

R/S
STO 4
g x2y
STO 3
E
GTO
1
LBL
B
STO 4
9 X<y
STO 3
E
RCL 2
RCL 1

®)
Y1
Used

134

35
35

133

35

15
0s

E
RCL &
2
RTN
LEL
E
gxly
g Rl
+
STO®B
g Rl
g xey

RCL&
X
STO
¥

5
RCL 4
RCL 3
RTN
g NOP
g NOP
g NOP
g NOP
q NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP

Used
Used
Used

AREA OF A POLYGON

P

[CODE  KEYS -
gNOP

'35 01
i35 01
i35 01
.35 01
{35 01
{3501
{35 01
i35 01
135 01
135 01
|35 01
|35 01
;3501
135 M
I35 o1
136 01
135 01
35 01
35 01
35 01

By
Rs
Rg

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

Math 1-26A 113

CIRCLE DETERMINED BY THREE POINTS

CODE

33
36
33

33
39
33
33

33

33

33

33

33
34

35
34

35

KEYS

LBL
A
STO 2
g x<y
STO1
RTN
LBL
B
STC 4
g x=y
STO 3
E
STO 7
D
STO 8
RTN
LBL
c
STO4
g Xy
STO 3
E
STO5
D
STO6
RCL 8
g X2y
RCL 7

g x2y
STO 2
RCL &
b 4

X1, %o
Yi.Yo
Ky, X3

CODE

34 056
35 07

34 04
34 02

34 03
34 0

34 03
34 0

KEYS

RCL &
g X<y
R/S
S5TO1
RCL 2
R/S
RCL 4
9 x3y
RCL 3
f
R—+P
R/S
LBL
D
RCL 4
RCL 2

RCL3
RCL 1

RTN
LBL
E
ACL 3
RCL1

RCL3
RCL 1
¥

X
RCL 4

Y. V3
K
N3

CODE

4

34
34

134
i34

Ry
Rs
Rg

02
51
04
02
61
71
61
03
01
51
0z
71
81
24
01

KEYS
RCL 2

RCL 4
RCL 2

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

Ky

Used
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33

33

33

35
33
35

34
33

Math 1-27A

EQUALLY SPACED POINTS ON A CIRCLE

KEYS
LBL

CoOBWMX M@
=
(@]
-

=N AR
bt
o
2

STO S
EEX

SIN

g x=y
RCL 2
STO 5
CLX

gx>y
RCL 1
STO &
R/S

RCL 5

g xZy

STO b
4R
STO 2

CODE

35 08
33 01

84
33 03
35 07
33 04
34 01

23

34 02

34 03

34 01
34 05

33 01

35 01

35 0
35 01

35 01
35 01
35 01

35 0

KEYS

g R
STO 1
R/S
STO 3
g X<y
STO 4
RCL 1
LBL

1

RCL 2
.f—l
R—P
RCL 3
+

R/S

g xZy
RCL 4
+

R/S
RCL 1
RCL B
1

5TO 1
GTO

i

q NOP
g NOP
q NOP
g NOP
q MOP
g MOP
q NOP
o NOP
q NOQP
u NOP

CODE KEYS
35 01 g NOP
35 01 g NOP
35 01 g NOP
35 01 g NOP
35 01 g MNOP
35 01 g MNOP
35 01 g MNOP
35 01 g NOP
35 01 g MNOP
35 01 g MNOP
35 01 g NOP
35 01 g NOP
35 01 gMNOP
35 01 g NOP
35 01 g MNOP
35 01 gNOP
35 01 g MNOP
35 01 gMNOP
35 01 g MNOP
35 01 g MNOP
36 01 g NOP
35 01 gNOP
35 01 g MOP
35 01 gNOP
35 01 g NOP
35 01 gNOP
35 01 g NOP
35 01 g NOP
35 01 g MNOP
35 01 gNOP

Ry

Rs

R, o

33

33
35
33

34

34

31

I3+

R

Math 1-28A

POLYGONS INSCRIBED IN AND

CIRCUMSCRIBED ABOUT A CIRCLE
KEYS

LBL
A
s5TO 3
1

8

0

g x3y
STO
g X<y
ST02

PR

CODE

34 03

34 M

34 02

34 M

34 02

KEYS
RCL 3

X
2

RTN
LBL
D
RCL1
f

TAN
RCL 2
X

2

X
RTN
LBL
E
RCL1
f
TAN
RCL 2
!

Vx
®

RCL 3

RTN

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

115

CODE KEYS

35

R,
Rs

01
o
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01
01

> 01

01
01
o1
01
01
0
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
q NOP
g NOP
g NOP
g NOP
g MOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g MOP
q NOP
g NOP
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UNIT CONVERSIONS: UNIT CONVERSIONS:
C—F; ft, in>cm; Ib~kg mi—~km; gal—Itr; yd—m; ac—ft?

CODE KEYS CODE KEYS CODE KEYS CODE KEYS CODE KEYS CODE KEYS
23 LBL 02 2 04 4 23 LBL 04 4 35 01 gNOP
1 A 1% 05 5 M A 04 4 35 01 gNOP
31 f 61 + 03 3 ar 1 22 GTO 35 01 g NOP
61 TF 1 02 2 05 5 01 1 02 2 35 01 gNOP
22 GTO 83 - 02 9 83 - 23 LBL 35 01 gNOP
o1 1 05 5 02 2 06 6 14 D 35 01 g NOP
41 04 4 03 3 00 41 1 35 01 gNOP
01 1 1ox 07 7 09 9 04 4 35 01 gNOP
83 - 24 RTN 3 f 03 3 03 3 35 01 g NOP
08 8 23 LBL 61 TF1 04 4 05 5 35 01 gNOP
7ox 02 2 22 GTO 04 4 06 & 35 01 gNOP
03 3 a1 1 03 3 22 GTO 00 0 35 01 gNOP
02 2 03 3 o 02 2 23 LBL 35 01 gNOP
61 + 00 0 24 RTN 23 LBL 02 2 35 01 g NOP
24 RTN a3 - 23 LBL 12 B 3 f 35 01 g NOP
23 LBL 04 4 03 3 41 1 61 TF1 35 01 gNOP
o1 1 08 8 81 03 3 22 GTO 35 01 gNOP
a1t g1 + 15 E 83 - o1 1 35 01 gNOP
03 3 a1 1 24 RTN 07 7 7 ox 35 01 gMNOP
02 2 31 ¢ 23 LBL 08 8 24 RTN 35 01 g NOP
51 — 83 INT 14 D 05 5 23 LBL 35 01 gNOP
01 1 33 01 STO1 31 04 4 15 E 35 01 g NOP
83 - 51 - 51 SF 1 01 1 31 f 35 01 gNOP
0g 8 oo 24 RTN a1 o 51 SF1 35 01 gMNOP
81 = 02 2 23 LBL 07 7 24 RTN 35 01 gNOP
15 E 71 x 15 E 08 8 23 LBL 35 01 gNOP
24 ATN 34 01 RCL 1 32 ! 04 4 01 1 35 01 gNOP
23 LBI 15 E 51 SF 1 22 GTO g1 = 35 01 gNOP
12 B 84 R/S 24 RTN 02 2 32 ! 35 01 g NOP
31 f 35 07 gx2y 35 01 g NOP 23 LBL 51 SF1 35 01 gMNOP
61 TF1 24 RTN 13 C 84 R/S
22 GTO 23 LBL 41 1 35 01 gNOP
02 2 13 ¢ a3 - 35 01 g NOP

35 07 gxay 41t 09 9 35 01 gMNOP
01 1 83 - 01 o1 35 01 gNOP

Ry Used Ra R; Ry R4 R;

R, R, Ra R, R Re

Ra Rs Rg Ry Re Rq
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33 0

33 02

33 03

33 04

33 05

33 06

33 07

33 08

34 08

Math 1-31A

POLYNOMIAL EVALUATION (REAL)

KEYS

LBL
A

f

REG
STO1
R/S
STO 2
R/S
5TO 3
R/S
STO 4
R/S
STO 5
R/S
STO 6

STQ 7

CODE KEYS

34

34

34

34

61
71

CODE KEYS

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

g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
9 NOP
g NOP
g NOP
a NOP
a NOP
g NOP
g NOP
g NOP
g NOP
g NOP
a NOP
g NOP
g NOP
g NOP
g NOP
q NOP
g NOP
g NOP

a5
a3

dg

Math 1-32A 119

LINEAR AND LAGRANGIAN INTERPOLATIONS

33
35
33
ah
33
35

43

33
34

34

34
34

34

34
34

CODE

04
08
03
o0&
02
08
01
Ha
23
12
05
01
51
04
71
03

KEYS

STO4
g R
S5TO3
g Rl
S5T0O 2
g Rl
S5TO
R/S
LBL

B
5TO S
RCL 1
RCL 4
x
RCL 3
RCL &

RCL 2
X
¥
RCL 3
RCL 1

RTN
LBL
[
5TO3
y x7y
570 2
[
S5TO1
RCL 3

Userel
Used
Used

CODE

35

33

33

34
34

e

33

R,
Rs
Rg

07
51

71

06
24
23
14
41

06
81
06
44
02
1
51

KEYS

g X3y
X

STO 6
RTN
LBL
D

i
RCL 6
STOG6
CLX
RCL 2
RCL 1

RCL 2
RCL 3

STO5
CLX

RCL1
RCL 2

RCL 1
RCL 3

STO 4
RTN
LEL
E

STO 7

Used
Used
Used

CODE

34

34
34

¥R L&

®

34

35

Rg
Rg

02
51
07
03
51
71
04
71
07
01
51
07
03
51
71
05
71

KEYS
RCL 2

RCL 7
RCL 3

Used
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FINITE DIFFERENCE INTERPOLATION NUMERICAL INTEGRATION (DISCRETE CASE}

CODE KEYS CODE KEYS CODE KEYS CODE KEYS CODE KEYS CODE KEYS
23 LBL 24 RTN 24 RTN 2% LBL 24 RTN 35 01 gNOP
1M A 23 LBL 35 01 gNQP 1A 23 LBL 35 01 gNOP

33 04 STO4 13 C 35 01 gNOP 202 STD 2 15 E 35 01 gNOP

35 08 gRJ 41 1 35 01 gNOP 35 07 g xy 356 07 gxiy 35 01 g NOP

33 03 5TO3 34 RCL 35 01 gNOP 33 01 STON 04 4 35 01 gNOP

35 08 gRJ) 09 9 35 01 gNOP 24 RTN 71ox 35 01 gNOP

33 02 STO2 51 — 35 01 gNOP 723 LBL 61 + 35 01 gNOP

35 08 g R 34 08 RCL8 35 01 gNOP 12 B 34 02 RCL2 35 01 gNOP

33 01 STOI 81 = 35 01 gNOP 41 61 + 36 01 gNOP
24 RTN 33 01 STO1 35 01 gNOP 61 4 34 01 RCL1 35 01 g NOP
23 LBL 34 05 RCLS 35 01 gNOP 33 STO 7 x 35 01 gNOP
12 B 71 x 35 01 gNOP 61 ¢+ 03 3 35 01 gNOP

33 08 STOS8 34 03 RCL3 35 01 gNOP 02 2 81 + 36 01 g NOP

35 08 gRI 61 + 36 01 gNOP 24 RTN 24 RTN 35 01 g NOP
33 STO 34 01 RCL1 35 01 gNOP 23 LBL 35 01 gNOP 35 01 gNOP
09 9 34 01 RCL1 35 01 gNOP 13 C 35 01 gMNOP 35 01 g NOP

34 03 RCL3 01 1 36 01 gNOP a1 1 35 01 g MNOP 35 01 g NOP

34 02 RCL?2? 61 + 35 01 gNOP 34 02 RCL2 35 01 gNOP 35 01 g NOP
51 — 71 x 36 01 gNOP 61 4 35 01 gMNOP 35 01 g NOP

33 05 STOSG 33 02 STO2 35 01 g NOP 34 01 RCL1 35 01 g NOP 35 01 g NOP

34 03 RCL3 02 2 35 01 gNOP 71 x 35 01 g NOP 35 01 g NOP
61 + 81 + 35 01 gMNOP 02 2 35 01 gNOP 35 01 g NOP

34 04 RCL4 34 06 RCL6G 35 01 gNOP 81 = 35 01 g NOP 35 01 gNOP

35 07 g x2y 7 x 35 01 gMNOP 24 RTN 35 01 gNOP 35 01 g NOP
51 - 61 + 35 01 gMNOP 23 LBL 35 01 g NOP 35 01 g NOP

33 06 STO6 34 02 RCLZ2 35 01 g NOP 14 D 35 01 g MNOP 35 01 g NOP

34 03 RCL3 34 01 RCL1 35 01 gMNOP a1 35 01 gNOP 35 01 g NOP
51 — 01 1 35 01 gNOP Gl 35 01 gNOP 35 01 g NOP

34 02 RCL?Z2 51 35 01 g MNOP 45 07 gx2y 35 01 gMNOP 35 01 g NOP
02 2 7 x 35 01 gMNOP 04 4 35 01 gNOP 35 01 g NOP
71 x 06 6 ox 35 01 gNOP
61+ 81 = Gl 35 01 gMNOP

34 01 RCL1 34 07 RCL7 33 STO 35 01 gNOP
51 — 71 x 61 35 01 gNOP

33 07 STO7 61+ nz 2 35 01 gNOP

R, ¥i.u Ry Va R; 57y R, h R4 R7

Rz va, (utlhu R Gy v, Rs h R, Wsed Rs Ra

Ry ¥a Re & 2\"’0 Rq Hy R Rg Rg
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SIMPSON’S RULE FOR NUMERICAL INTEGRATION

34

33
34

a3
34

33

35

34
34

33
Ry

R,
Rs

Math 1-35A

KEYS

STO3
g Rl
5TO 2
g R}
5TO1
g Rt
9 x=y

RCL 3

STO 4
RCL 1
A

STO 5
RCL3

CODE

34
34

33

34
34

34

34

1
04
Al
33
61
05
01
D4
61
01
1
0z
71
33
61
05
35
83
22
01
m
04
61
1

KEYS

CODE

03
81
B4
23
11
01
01
o1
01
m
01
01
o1
01
m
01
o
01
o
01
01
01
o
o1
01
o
o1
a1
0
01

KEYS
3

R/S
LBL
A

g NOP
g NOP
g MOP
g NOP
g NOP
g NOP
g NOP
g NOP
q NOP
g NOP
g NOP
g NOP
g NOP
g MOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP

Used
Used

FIRST ORDER DIFFERENTIAL EQUATION

CODE

33
35
33
35

35
35

33
34

23
1

o
08
0z
08
03
08
08
23
01

12
D4
o3

KEYS

LBL
A
5TO1
g Rl
5TO 2
g R4
5TO 3
gRl
gRl
LBL

1

B
5TO4
RCL 3

RCL 2

RCL 3

RCL 1

B
S5TO 5
RCL 3

RCL 2
HOL 4
RCE 3

n

Ve
U]

bleased

CODE KEYS

34
34

34

34

34

34

33
34

33

RCL1
RCL 3

g NOP
g NOP
g NOP
a NOP

Used
Used

Math 1-36A 123
CODE KEYS
35 01 g NOP
36 01 g NOP
35 01 g NOP
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 gNOP
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 ¢ NOP
35 01 gNOP
35 01 g NOP
35 01 g NOP
35 01 g NOP
35 01 g NOP
35 01 g NOP
35 01 g NOP
35 01 g NOP
35 01 g NOP
35 01 g NOP
35 01 o NOP
R?
Rg
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33

35
34

34
34

33
33

34

35

R4
R
R

Math 1-37A

ROOTS OF f(x) =0 IN AN INTERVAL

KEYS

STO 7
g xZy
STO 1
LBL
2

A
STO 3
0

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

5TO 2
STO 8

A
RCL 3
X

0

g Ky
GTO
0

RCL 2
STO 1
RCL 6

STO 2
RCL 7
g X2y
g x>y
R/S

g NOP
RCL1
GTO

Used
Used
Used

CODE

Ra
Rs
Re

34
34

33

34

34

33
34

34

35 -

34
33

02
23

KEYS

2

LBL
0
RCL 1
RCL 2

RCLS
g x>y
GTO
RCL 1

STO3
RCL 4

RCL 3
g x>y
GTO
RCL 4
5TO 1
GTO
LEL

4
RCL 4
S5TO 2

Used

CODE

34

33

R;
Ra
Rg

22
00
23
03
04

KEYS

GTO
LBL

RCL 4
R/S
RCL S8
STO1
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
a NOP
g MOP
g NOP
q NOP
g NOP

Used
Used

33
35
33
3
33

A
41

34

14
Y

Math 1-38A 125

DETERMINANT AND CHARACTERISTIC

EQUATION OF A 3 x 3MATRIX

KEYS

LBL
A
STO 6
g Rl
5TO 8
g Rl
STO 1
RTN
LEL
B
STO
9

g Rl
STO 2
g R}
5T0 4
RTM
LBL
C
S5TO 3
g R
5TO 6
g Rl
5TO 7
R/S
RCL 1
RCL 2
1
RCL 3
1

13/5
RCL 6
RCL 7
x

[R1A 1

CODE

34 04
7

34 05

34 0
34 02

34 01
34 02

34 03

34 m
34 02

34 03

34 08

34 07

34 06
34 04

KEYS

RCL 4
X

+

RCL
9
RCLS5

R;
Ra
Rg

CODE

34

34

34

34

34

34

34

34

71

KEYS

X
RCLS

x
4

RCL B
RCL 2

%
RCL 7
x

RCL 8
RCL 4
X
RCL 3
X

RCL 1
RCL
9

x
RCLS
x

RTN
g NOP
g NOP
g NOP
g NOP
g NOP
g NOP
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34
34

34
34

34
34

34
Ry

R,
R

Math 1-39A

2x 2 MATRIX OPERATIONS

KEYS

LBL
A
STO 4
g Rl
STO 3
g R{
STO 2
g Rl
STO1
RTN
LBL
B
S5TO 8
g Rl
STO7
g Ri
S5TO 6
g Rl
STO 5
RTM
LBL
C
RCL 1
RCL &S
+

R/S
RCL 2
RCL G
t

R/S
RCL 3
RCL 7
*

R/S
RCL 4

CODE

34

34

34
34

34
34

34
34

08
61
24

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 &
RTN
LBL
E
RCL S5
RCL 1

X
RCL 2
RCL7
X

R/S
RCL 1
RCL &
X

RCL 2

CODE

34

34
34

34
34

34
34

34
34

35

35
35
35
35
35
b

35

08
71
61
84
03
05

KEYS

RCL &
X

+

R/S
RCL 3
RCL &

®
RCL 4
RCL 7
*

+

R/S
RCL 3
RCL G
®

RCL 4
RCL 8
X

+
RTH

g NOP
g NOP
g NOP
g NOP
g NOP
a NOP
g NOP
g NOP
g NOP
g NOP

o

3t

o

34
34
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KEYS

RCL
9
RCL 3
RCL 2
A

R/S

g Rl
RCL &
RCL 2
RCL 8
M
CHS
R/S

g R
RCL 5
RCL 2
S105
q Ry
STO 2
i R
RCL &
RCL
i
RCL B
M

13/5
T
HCL 5
HoL /
S0 G
REES
L
(|

'|

3

CODE

34
34

35

34
34

34

34

34

34

35
34
34
34

34

34

03
04
i1
42
84
08
06
03

a7

KEYS

RCL 3
RCL 4
A
CHS
R/S

g R{
RCL &
RCL 3
RCL 1
A

R/S

B

RCL 6
RCL
2]

RCL 1
A
CHS
R/S

B

RCL 7
RCL 2
RCL 4
A

R/S

g R
RCL 8
RCL 2
RCL 1

Used
Used

L eped

Ry
Rg

Ra

CODE

35
34

35

35
34
34
33
35
33
35

35

=

35
35
35
35

KEYS

RCL 1
A

R/S
LBL
A

X
qxy
RCL 5
X

9 X2y
RTN
LBL

B

g R
RCL 5
RCL 4
ST &
g R
5TO 4
g R
RTN

g NOP
0 NOP
q NOP
3 NP
g NP
aq NOP
q NOP
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