
 

142
MATH PAC1
 

 

 



The program material contained herein is supplied without
representation or warranty of any kind. Hewlett-Packard
Company therefore assumes no responsibility and shall have
no liability, consequential or otherwise, of any kind arising
from the use of this program material or any part thereof.

PRINTED IN U.S.A. © HEWLETT-PACKARD, 1974



CONTENTS

Page

Introduction . . . . . ... Looo3
Format of User Instructions . . . . . .. . ... ... ...... 4
Entering a Program . . . . .. .. .. ..o 0oL7

1. FactorsofanlInteger . . . ... ... ... ......... 8
2. Greatest Common Divisor, Least Common Multiple . . . . 10
3. Arithmetic and Harmonic Progressions . . . . . . .. . .. 12
4. Geometric Progression . . . . . ... ... ... ..... 14
5. Functionsof xandy . ... ... ... .......... 16
6. Quadratic Equation . . . . ... ... ... 0L L. 18

7. Cubic Equation . . . . . .. ... ... ... ... 20
8. Fourth Degree Polynomial Equation . . . . .. ... ... 22
9. Fifth Degree Polynomial Equation . . .. ... ... ... 26

10. Simultaneous Equations in Two Unknowns . . . . . . . .. 30
11. Simultaneous Equations in Three Unknowns . . . . . . .. 32
12. Synthetic Division . . . . . .. ... ... .. ...... 34
13. Rectangular, Spherical Conversions . . . . . .. ... ... 36

14. Translation and/or Rotation of Coordinate Axes . . . . . . 38

15. Angle Conversions . . . . .. . ... ... ... ..... 40
16. Secondary Values of sin™!, cos™, tan™! . . . . ... ... 41
17. Trigonometric Functions . . . . . . ... ... ... ... 42
18. Hyperbolic Functions . . . . . . ... ... .. ...... 43
19. Inverse Hyperbolic Functions . . . . . .. ... ... ... 44
20. Solution of a Triangle (Given a, b, c,ora,b,C) . . . . . .. 46
21. Solution of a Triangle (Given a, A,Cora,B,C) ... ... 48
22. Solution of a Triangle (Given B,b,¢c) . . .. ... ... .. 50
23. Spherical Triangles . . . . . . . . .. ... ... ... .. 52
24. AreaofaTrangle . . . . . ... ... ... ... ...... 54
25. AreaofaPolygon . . . .. ... ... ... ... .. 56
26. Circle Determined by Three Points . . . . . .. ... ... 58
27. Equally Spaced PointsonaCircle . . . . . ... ... ... 60
28. Polygons Inscribed in and Circumscribed about a Circle . . 62
29. Unit Conversions: C > F; ft,in>cm;lb—>kg . . . . . .. 64

30. Unit Conversions: mi = km; gal > Itr; yd > m;ac—> ft> . . 65
31. Polynomial Evaluation (Real) . . . . . .. ... ... ... 66
32. Linear and Lagrangian Interpolations . . . . . . . . . . .. 68
33. Finite Difference Interpolation . . . . . .. .. ... ... 70
34. Numerical Integration (Discrete Case) . . . .. ... ... 72
35. Simpson’s Rule for Numerical Integration . . . . . . . .. 74
36. First Order Differential Equation . . . . . ... ... ... 76
37. Roots of f(x)=0inanInterval . . . ... ... ...... 78
38. Determinant and Characteristic Equation of a 3x3 Matrix . 80
39. 2x2 Matrix Operations . . . . . . .. .. ... ... ... 82
40. 3x3 Matrix Inversion . . . . .. ... ..o Lo, 84
Program Listings . . . . .. ... ... ... ....... 87-127





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
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.
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FORMAT OF USER INSTRUCTIONS

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

 

LINE INSTRUCTIONS DATA KEYS DISPLAY
 

1 Enter program l:____]:l
 

2 Clear registers [:I

Perform 3—4 for i=1, ..., n a; l:

 

 

(e
 

o
b

w

=

       (To run a new case, go to 2) I:l:]
 

To follow 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 2” following line 5 in the above example is a special
note.

Lines are read in sequential order except where the INSTRUC-
TIONS column directs otherwise. For example, “go to 2means 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
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
root of a negative number, etc. will result in flashing zeros.

Arguments out of the designated program range will result in
incorrect answers or flashing zeros. When a computed value exceeds
the calculator range, an overflow or underflow occurs and halts the

program.
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The KEYS column specifies the keys to be pressed. is the
symbol used to denote the [ENTER#]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, lowerslot 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 and reinsert the card.)

 

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

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

FACTORS OF AN INTEGER MATH 1-01A

g

This program finds all prime factors—p,, p,, ps3, ...—of a positive

integer n (< 2 x 10%) and hence, determinesif 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=11x19x 23

 

LINE INSTRUCTIONS DATA KEYS DISPLAY
 

 1 Enter program :][:
 

2 o Lall1 .
 

3 Perform 3 until p; =0 (:] Pi
 

(p; = 0 is an indication that all [
  factors have been found.) [:I[:      
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n—> R,

CLEAR FLAG 1    

 

   

 

 

 

    

  

LBL5

n<0 YES
OR NOT AN DISPLAY FLASHING

INTEGER ZEROS

o

n>2x10° YES

NO

1->R;,2~>R;

-1

LBL 4 
DISPLAY r; THEN

DISPLAY ZERO TO

INDICATE THE END 

LBL2

DISPLAY r3 WHICH

IS A FACTOR

r/r3 > Ry

 

 

 

SET FLAG 1    
 

FLAG 1

  



10 Math 1-02A

GREATEST COMMON DIVISOR
LEAST COMMON MULTIPLE

 

CTEASTCOMMONMULTIPLE. MATH 1-02A
GCD LCM g

 

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(a,b)=sa+tb

Note: ab
LCM (a,b)= ——F——

@b =D@
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.



Examples:

1. a=240,b=1144

GCD (a, b) = 8.00

s=62.00

t=-13.00

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

Math 1-02A 11

 

LINE INSTRUCTIONS DATA KEYS DISPLAY
 

1 Enter program L]
 

Obtain GCD (a, b) L+1]
 

Al GCD
 

Rl]
 

RS]
 

2

3

4

5

6 Obtain LCM (a, b) I
  7    sL]   LCM
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ARITHMETIC AND HARMONIC PROGRESSIONS

HARMONICPROGRESSIONS MATH 1-03A
a W S.@ Se) b

This program can be used for the following:

 

 

1. To display an arithmetic progression a; (i=1, 2, 3, ...)

a;=a; +(i-1)d

2. To find the n'M term a, of the progression

ap=a; +(n-1)d

3. To find the sum S,(d) of the first n terms of an arithmetic

progression if the first term a; and the difference d are known

Sn(d) =na; + % n(n-1)d

4. To find the sum S,(a,) if the first and the n'™ terms are known

Sn(ap) = % (a; +a,)

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

ahh=_¢
" b+(i-1)c

where b+(i-1)c#0fori=1,2,3,..



Examples:

Math 1-03A 13

1. a; = 0, d = 17, the arithmetic progression will be displayed as

0.00, 17.00, 34.00, 51.00,...

2. The 25" term of the arithmetic progression with a; =2,d = 3.14

3. Ifa; =3.5,d=2.15andn=11, then S;; =156.75

4. Ifa; =3.5,a,; =25,n=11, thenS;,; = 156.75.

5. The harmonic progression witha=1,b=2,c=3is

0.50, 0.20, 0.13, 0.09,...

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

   
     

LINE INSTRUCTIONS DATA KEYS DISPLAY

1 Enter program ]

4 Perform4fori=2,3, ... SRS aj

5  Calculate a, (and Sp,) a |t

o « [t

s sl s,
9  Calculate sum (given a,, d, n) a |t

1 n C||| Sy

12 Calculate sum (given a,, an, n) a |t

14 n |D || Spla)

15  Display h; a |t

18  Perform 18 fori=2, 3,... SRS| h;   
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GEOMETRIC PROGRESSION

GEOMETRIC PROGRESSION MATH 1-04A

9; 9n S, s g

This program can be used for the following:

 

1. To display a geometric progression g; (i=1, 2, 3, ...)

gi=ar’ (a= g, is the first term)

2. To find the n'! term g, of the progression

gn = ar" ™!

3. To find the sum S, of the first n terms of the progression

a(l -1g - 20-
1-r1

4. To find the infinite sum S if the ratio r of two successive terms

has absolute value less than 1.

S= 1a if —-1<r<1 

Note: If |r] = I, use of the [D] key will cause flashing zeros in the
display.
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Examples:

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

2. 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 S = -27.34.

4. Ifa=2,r=0.5, then S =4.00.

 

LINE INSTRUCTIONS DATA KEYS DISPLAY

1 Enter program :”:]

2 Display the progression a [t

4 Performafori=2,3,.. SRS gi

5

6

 

 

  
 

 

Obtain the n'" term a [t]

L]

8  Obtain the sum S,, a |t

: L
1 B 0A
11 Obtain the infinite sum R

1 (o s
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FUNCTIONS OF X AND Yy

FUNCTIONS OF X AND Y MATH 1-05A

YX gy Ymodx) yPx  yox H

The program can be used to find:

 

 

1. y* for any real y and x. If y is negative then x must be an integer.

2. Logarithm of y (base x)

Iny
logy y = In x

3. y(modx)=y-x [integer part of <X>]
X

4. Permutation Py

y!
P =__J°

X (y-x)!

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

Program requires y < 69.

5. Combination , Cy (binomial coefficient)

y!

x!(y - x)!

where X, y are positive integers and x <.

YCX

Program requires y < 69.



Examples:

1. (-32.24)°> = -33510.82

2. log; 5=0.83

3. 52 (mod 12) =4.00

4. ,Ps=2520.00

Math 1-05A 17

 

 

 

 

 

 

 

 

 

 

 

  

5. ,Cs=21.00

LINE INSTRUCTIONS DATA KEYS DISPLAY

1| Enter program C1

2

|

Compute y* v o]

3 x Lall]y

4

|

Compute logy y Y [:l

5 Ll toacy
6

|

Compute y (mod x) y :l

7 X l:l y (mod x)

8

|

Compute ,Py vy [

9 LolT e
10 Compute , Cy y |t

¥ x e] v      
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QUADRATIC EQUATION

QUADRATIC EQUATION MATH 1-06B

abc D>0 D<O g

The roots x;, x, of ax?+bx+c=0

) -b +Vb? -4ac
are given by _

2a

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 | 2a 42

then the smaller root by Xy = ¢
X; a

If D = (b2 - 4ac)/4a®

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

being

-b Vdac - b2 i
utiv=s— £

2a 2a

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

be used in conjunction with Math 1-08A4, Fourth Degree

Polynomial Equation.
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Examples:

1. 2x2 +5x+3=0

(D = 0.06 > 0)
x; =-=1.50

X, =-=1.00

2. 2x2+3x+4=0

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

X, =-0.75-1.20i

 

 

 

 

 

 

 

 

       

LINE INSTRUCTIONS DATA KEYS DISPLAY

1 Enter program ::

2 a [t]
3 o [tL]
4 c [all] o
§  1f D >0, roots are real B] root1

6 [mis] root2

7 1f D <0, roots are complex e] u

8 LRs|l
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CUBIC EQUATION

 

CUBIC EQUATION MATH 1-07A

(@
]

 

This program finds a real root of the cubic equation

f(x)=x3+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, ¢

0-> Ry

lcl/c—> R

Y
EXPONENT OF

LBLT Tlaj+1c/> R,

 

 

 

 

 A

 

r,/10 > R,LBL 2 Yo R,   
 A 

    

  
 

   

  

 

    

rq +rerq > Rg

NO

COMPUTE f(rs)

 
DISPLAY ROOTrs

 

PERFORM SYNTHETIC
DIVISION AND REDUCE
PROBLEM TO SOLVING
QUADRATIC EQUATION     



Note: Program requires ¢ # 0.
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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, x5 = 1.00 (D = 0.25)

2. x3-4x2+8-8=0
x; =2.00,x, =1.00 + 1.73i,x3 =1.00-1.73i (D =-3.00)

3. x3 - 10x2-2.25x +22.5=0

X, =-1.50,x, = 10.00, x5 = 1.50 (D = 18.06)

LINE INSTRUCTIONS DATA KEYS DISPLAY

1 Enter program Math 1—07A ]

z o [stoll1]
; :
; :
5 A] roeott

6 RS ]

7 Enter program Math 1-068 Al D

8 1fD<0,goto11 [

9 D=0, rootsare real B[ root2

10 RIS | root3

11 D<0, roots u * iv are complex [c][] u       
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FOURTH DEGREE POLYNOMIAL EQUATION

 

A

FOURTH DEG
( POLYNOMIAL EGUATION MATH 1-08A J

[
 

This program can be used in conjunction with Math 1—-07A, 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* +azx3 tax?+a;x+a,=0

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

Brown’s Method is used. First, solve the cubic equation:

fly)=y> +by? +byy +bo =0

where b, = -a,

bl =aza; - 430

_ 2 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+COx+(B+D)=0

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

a
where A=—3—, B=fi

2 2

a

(AB— 7‘>/D ifD+#0

VA2—32+y0 lfD=0

Roots can be found by solving the quadratic equations.
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Note: In order to get more accurate answers, intermediate results

(e.g., Yo, a3, a,, 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:

1. x*-2x*+3x*-2x+2=0
by = 12.00 y; =-2.00
D, =0.25 y, =3.00
y3 = 2.00 (hence yq =y, = 3)

D; =-1.00
(a) Rootl=i
(b) Root2=-i

D, = -1.00
(¢) Root3=1.00+ 1.00i

(d) Root4=1.00-1.00i

2. 4x*-8x® - 13x2-10x+22=0

 

Rewrite equation as: x* - 2x> - 14—3x2 -2.5x+ —24—2= 0

bg =-99.75

y, =4.75

D, =-5.00 (hence y, =y, =4.75)

D; =-1.00
(a) Root 1=-1.00+ 1.00i

(b) Root 2=-1.00- 1.00i

Dy =1.25

(¢) Root3=3.12

(d) Root4=0.88

LINE INSTRUCTIONS DATA KEYS DISPLAY
 

1 Enter program Math 1—08A ::
 

 

w [R5
 

o [RE][]
 

 

6 Ifby#0,goto17 1]
 

7 bo =0hencey; =0 ::
 

8 Enter program Math 1—068 ::
 

9 Lolal o
 

10 1 D; <0,yo=0,goto13 [
 

11 D, =0,vy,,y; are real : Y2
 

12 |Recordy,, y; :] Y3
 

13 yo = Max. of real roots Yo II]
 

14 Enter proaram Math 1—08A l:":]       
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LINE INSTRUCTIONS DATA KEYS DISPLAY

15  Compute A*C,B+D e[

16  Go to32 0]

17 Enterprogram Math 1—07A ]

18 Al
19 Recordy, ‘rs]

20

|

Enter program Math 1—068 ]

21 LAl o
22 1fD, <0, Yo =vy,,goto 25 1

23 D;>0,y,,y; are real Ce[y,

24 Recordy,, v, rRs L1 v,

25 yo = Max. of real roots vo |stoa

26  Enter program Math 1—08A 1]

27 o [ms

I

]
28 a [rs|
29 o Les]
30 o [Rs||
31 Compute A+C,B:D B|

32 |Enter program Math 1—068 1]

34 1f D3 <0, go to 38 ]

35 D3 = 0, roots are real [:I root

36 Ris| root

37 Goto40 [

38 D; <0, roots are u £ iv [c1] u

40 Solve the 2"quadratic EA Db,

41 1£D,4 <0, go to 44 0]

42 D4 >0, rootsarereal B||| root

43 RS ] root

(All roots are found) [

44 D, <0, rootsares * it [Cc[ s

45 (Rs]
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FIFTH DEGREE POLYNOMIAL EQUATION

 

A
POLYNOMIALEQUATION MATH 1-09A

=

This program finds one real root of

f(x)=x5 +asx?* +a3x® +a,x2 +ayx+ag =0

where o;(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* +a3x® +a,x?+a;x+ap=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 ag = 0, zero is a root, problem

is reduced to solving fourth degree polynomial equation.
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K =lagl/ao > Rg

LBL9 AX = EXPONENT OF |ag| + laal = Rg J
 

 

Y

LBL 1 re/10 > Rg
-rg > Rg

v

LBL 2 rs +rers = Ry

 

 
 

  

   

 

f(ry)=0

LBL 3   

 

DISPLAY ROOT r,

  
PERFORM SYNTHETIC
DIVISION AND REDUCE
PROBLEM TO SOLVING
4th DEGREE EQUATION  
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Examples:

1. x%-x%*-101x> +101x% + 100x - 100=0

(a) Root1=10.00

az =9.00,a, =-11.00, a; =-9.00, 3, = 10.00

bo =-1331.00,y, =11.00, D, =0.00, y, =-11.00,

y3 ==11.00 (henceyy =y, =11)

D; =0.00

(b) Root2=1.00

(c) Root3=1.00

D, = 20.25

(d) Root4=-10.00

(e) Root5=-1.00

2. x5 -23x*+12x2+13x+69=0 (Note: a3 =0)

(a) Root1=-1.31474954 (Press B2 (-] )

a3 = -24.31474954

a, =31.96780575

a; =-30.02965787

ao = 52.48147884

bo =-2.521832950 04

y1 = 36.58750070

D, <0  (henceyy =y, =36.5875007)

D; <0

(b) Root 2=-0.09426686 + 1.21928470i

(c) Root 3 =-0.09426686 - 1.21928470i

D, >0

(d) Root 4 =22.97594875

(e) Root 5=1.52733450
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LINE INSTRUCTIONS DATA KEYS DISPLAY
 

Enter program Math 1—09A [T1 
Clear registers
 

Store coefficients [sro]l1]
 

A
W

N

Qa3
 

o 453
 

[so][4 
(g #0) sTo|[5 

LR root
 

Perform synthetic division s) 
Recall and record coefficients as
 

a
 

(es a
 

(es do
 

Enter program Math 1—08A [L] 
LAl bo
 

(If bg =0 go toline 7 of the [L] 
Instructions for Math 1—08A, [L]
 

Fourth Degree Polynomial L1
 

Equation. If by # 0 go to line L]
   17 of that program.)   [L]    
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SIMULTANEOUS EQUATIONS IN TWO UNKNOWNS

 

SIMULTANEOUS EQUATIONS
IN TWO UNKNOWNS(

ax tby=e

cxt+dy=f

 
 

   

d  
i a

where determinant D = I c

Note: Flashing zeros indicate D = 0.

MATH 1-10A J
&
B

b =ad-bc#0



Example:

Math 1-10A 31

7.32x - 9.08y = 3.14

12.39x + 7y = 0.05

D=163.74

|
x=0.14

y =-0.24

 

LINE INSTRUCTIONS DATA KEYS DISPLAY
 

Enter program [L]
 

[+11
 

L]
 

LAl]
 

L+L]
 

L]
 

LeL]
 

fD#0 s|
     s|l   
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SIMULTANEOUS EQUATIONS IN THREE UNKNOWNS

( ARSI MATH MMFJ
=
=

 

a1x+b1y+clz=d1

  
 

   

(1)
ax +byy tcpz=d, (2)

azXx + byy tc3z=ds (3)

Renumber the equations if necessary such that a; # 0.

This program uses the following algorithm:

X+ — y+iz=—i 1
a a; a

b cia d;a ,
( 152 —b2>y+< 2 —02>Z= 12 _d, (2
a a a

b cia d;a ,
( a —b3)y+<l > —03)Z= 12— ds €))

a; a; a 1

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

  

  

b;a, C1,
- b2 = Ca

a a;

D2 =

b;a; b Cias
- D3 - C3

a, 4,

Then solve for x from (1)'.



Example:
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3.14x +10.02y - 7z =1

0.25x +30.3y -9.12=2

-3.5x+274y +82=3

D, =335.31

x=0.29

y=0.11

z=0.14

 

LINE INSTRUCTIONS DATA KEYS DISPLAY
 

Enter program [L] 
a, LA 
b, Ll] 

A
W

N

Cy LI] 

o d, LR 
a2N 
b, [+1T 
C2 Lrsll] 
a3 Ll 

10 bs [+] 
1 C3 Les] 
12 d,. 
13 dj Lrs] D, 

14 1f D, #0 LRs|l 
15 Les]  16    LRl    
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SYNTHETIC DIVISION

( SYNTHETIC DIVISION MATH 1-12A J

=
=

This program performs synthetic division on a polynomial of degree

n (with real coefficients)

 

 

arlxn + an_lxn-l
+..ta;xtag

by X - X¢ so that

apXx" +...+a;x+a,

= (X =Xo)(bp 1 X"1+b,,x"2+ . +b;x+by)+R

where b,_; =a,

bk =bg+1 Xo tags; for k=n-2,...,0

R= boXo + dg

Note: Program requires n < 7.

Ifn<7,let

a;=...7ap+1 =0
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Examples:

1. x5 -4x*+7x3 -10x2 +8=(x-2)(x*-2x> +3x2-4x- 8)-8

2. x5 -4x*+7x3 -10x%2 +8

=(x - 2.65) (x* - 1.35x3 +3.42x% - 0.93x -2.47) +1.47

 

LINE INSTRUCTIONS DATA KEYS DISPLAY

1 Enter program ':”:]

 

 

 

 

 

 

 

2 1fn<7leta;=..=an+1=0 a, t]

3 3 |:]

6 a3 l:l

 

8 a |:|   
 

 

10 o 8[ b
11 Perform 11 fori=5,4, .., 0 Crs|l b

12 (Rl R       (For a new xq, go to 10) I:":]
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RECTANGULAR, SPHERICAL CONVERSIONS

 

SPHERICALCONVERSIONS MATH 1-13A
R+S S+R g

 

x=rsin 6§ cos ¢

y =r1sin 0 sin ¢

z=rcos

r= Vx? +y? +z2

— a (Y
¢ = tan <;>

6= cos! (z] Vx? +y? +2?)

  

(xy.2)
P{(r.em

|

|

'
!

|

;
!

1

e /"
!

!
'Z

'

!

1

!
1

\ ! /'

' ’
6 . ! ’~

I /X N

S’
............oy



¢ = 53.13° = 0.93 radians = 59.03 grads

6 = 45.00° = 0.79 radians = 50.00 grads
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LINE INSTRUCTIONS DATA KEYS DISPLAY
 

1 Enter program [ 
Convert R—S [tL]
 

[+0] 
LA 
e] 

2

3

4

5

6 LRs|
 

7 Putr, 9,60 in X, Y, Z registers LRis] 
8 Convert S—>R Lt1] 
9 [+] 
10 I 
1 Rs|
 

12 LRis|
  13  Put x,y, zin X, Y, Z registers   Lrs[    
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TRANSLATION AND/OR ROTATION
OF COORDINATE AXES

 

TRANSLATION AND/OR ROTATION
OF COORDINATE AXES MATH 1-14A -

XoYo T 8 R Tar  H
 

. 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.

x' =X - X,

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

x"=xcosf +ysinf

y' =-xsinf +ycosf

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, ¥o), then rotate the axes with an
n

angle 6, point P will have coordinates (x'", y"'") with respect to
the new system.

x""'=(x-x%g)cos 0 +(y-ye)sin 0

y'"'=—(x -Xq)sin 0 +(y - yo) cos 6
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Examples:

1. P=(5,-10)

(XO’ YO) = (2’ 3)

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

2. P =(5,-10),P, =(3,-13)

6 = 45°

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

3. P=(5,-10)

After a translation to a new origin (2, 3) and a rotation of 45°,

P=(-7.07,-11.31).
 

LINE INSTRUCTIONS DATA KEYS DISPLAY

1 Enter program :I:]

 

 

Perform translation Yo ::l 

o Ll] 
 

’x Lell1« 

2

3

4 y [:]

5

6 eey |y
(For a different point, go to 4.) :I:I

7 Perform rotation 0 ,___—_l

 

 

 

8 v L]
9 x Lo|
 

 

10 Leey |y 
(For a different point, go to 8.) [0

11 Perform translation and rotation vy |t|

12 o oAl]
13 6 I:]

14 y [

1]

 

 

 

 

 

 

 

(For a different point, go to 14.) |:":]       
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ANGLE CONVERSIONS

ANGLE CONVERSIONS MATH 1-15A

. DEG RAD GRD MIL @

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° = 2radians = 400 grads = 6400 mils

Examples:

1. 270° = 300 grads

2. 1600 mils = 90°

3. 2radians = 127.32 grads

4. 360° = 6.28 radians

 

 

 

LINE INSTRUCTIONS DATA KEYS DISPLAY

1 Enter program l::]

2 Clear flag 1
 

3 Convert x from degrees to grads X
 

4 Convert x from mils to degrees X II]
 

5 Convert x from radians to grads X
 

6 Convert x from degrees to I:E:]
 

7 radians X
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SECONDARY VALUES OF SIN-1, cos-1, TAN1

ECONDARY VA|
OF ST CoSTT TAN MATH 1-16A

SIN'  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 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:

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

 

LINE INSTRUCTIONS DATA KEYS DISPLAY
 

1 Enter program ::
 

Clear flags [Il:]
 

If machine is in RAD mode
 

If machine is in GRD mode
 

Obtain sin™" x x [:] sin™! x
 

o
o
A
W

N

Obtain cos™! x X :I cos™ ! x
 

7 Obtain tan~! x X [: tan™ ! x
 

(For a new case in different :[:
 

mode, go to 2.) I:[:]        
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TRIGONOMETRIC FUNCTIONS

 

TRIGONOMETRIC FUNCTIONS MATH 1-17A

CcoT SEC CSC ARC

[

cotx = 

 

 

tan x

sec X =
CcoS X

CSC X = —
sin X

1
arc cot X = arc tan —

X

1
arc sec X = arc cos X

.1
arc csc X = arc sin _

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

flashing zeros will result.

Examples:

1. 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: csc 100=1.00 arc csc 1 =100.00

 

LINE INSTRUCTIONS DATA KEYS DISPLAY

1 Enter program E:]:l

 

 

2 Clear flag 1 II]:
 

3 Obtain cot x X : cot x
 

4 Obtain sec x X l: sec X
 

5 Obtain csc x X l:l CSC X
 

6 Obtain arc cot x X EE[I] arc cot x
 

7 Obtain arc sec x X [_Il arc sec x
      8 Obtain arc csc x X [:D:] arc csc x  
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HYPERBOLIC FUNCTIONS

HYPERBOLIC FUNCTIONS MATH 1-18A

SINH COSH TANH 1/x g

X -X

sinh x = © -¢
2

X -X

COSh X = _e+_e

2

tanh x = sinh x
cosh x

cschx = ——1—— (x #0)
sinh x

1
echx =

secit % cosh x

1
cothx= —— x#0

tanh x ( )

Examples:

1. sinh1.5=2.13

2. cosh 5.9=182.52

3. tanh 1.3 =0.86

4. c¢sch 0.95=0.91

5. sech (-3)=10.10

6. coth(-1.99)=-1.04

LINE INSTRUCTIONS DATA KEYS DISPLAY

1 Enter program [__—___”:

2 Obtain sinh x X [: sinh x

3 Obtain cosh x X I::l cosh x

4  Obtain tanh x x c[ tanhx

5 Obtain csch x X E‘ csch x

6 Obtain sech x X E] sech x

7 Obtain coth x X I___B:J coth x      
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INVERSE HYPERBOLIC FUNCTIONS

INVERSE HYPERBOLIC FUNCTIONS MATH 1-19A

SINH' CcosH' TANH! 1/x g

sinh™! x =1In [x + (x? + 1)”]

 

 

 

cosh™ x =1In [x +(x2 - 1)”] x=1)

tanh~! x = 1 In L+x x2<1)
2 1 -x

csch™! x =sinh™! % (x #0)

sech™ x =cosh™! % (0<x<1)

coth™! x = tanh™! % x2>1)



Examples:

1. sinh™! 3.5=1.97

2. cosh™! 100=5.30

3. tanh™! (-0.7) = -0.87

4. csch™! 3=0.33

5. sech™! 0.5=1.32

6. coth™ 54=0.19
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LINE INSTRUCTIONS DATA KEYS DISPLAY

1 Enter program 11

2 Obtainsinh™" x x A[ sinntx

3 Obtain cosh™' x x B] coshtx

4  Obtain tanh™" x x ¢] tanhtx

§  Obtaincsch™ x x DA eschtx

6  Obtain sech™" x x DB sech!x

7 Obtain coth™* x x D]¢ coth'x     
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SOLUTION OF A TRIANGLE

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

( SOUTONOEATRANGLE  MATH 1-20A J
ab,c a,b,C g
 

The following formulas are used to solve an oblique triangle in this

program and also in Math 1-21A, Math 1-22A.

Law ofsines a _ b _ c 
sin A sin B sin C

Law of cosine

Notes:

c2=2a% +b%2-2abcosC

A+B+C=180°

 

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).

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

in decimal degrees.
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Examples:

1. Given a=30.3,b=40.4,c = 62.6 then

C=123.99°

B=3235°

A=23.66°

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

 

 

 

 

 

 

 

 

 

 

 

  

c=125.35
A=30.34°

B=120.99° (secondary value, display shows 59.01)

LINE INSTRUCTIONS DATA KEYS DISPLAY

1 Enter program 1]

2 Ifa,b,care given a |t]

3 S—

s S-
: (sl A
7 Ifa,b,Care given a [t]

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

ONVENS

A

CORoB.C) MATH 1-21A
aAC aB,C E

 

 

 w o

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



Examples:

1. Given a = 17.5, A = 41°14', C = 62°12' (convert A, C to decimal

degreesfirst) then

B=76.57°
b=25.82
c=123.49
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2. Given a = 25.2, B =35°20', C=68°30', (convert B, C to decimal
degreesfirst) then

 

 

 

 

 

 

 

 

 

 

 

 

 

A=76.17

c=24.15

b=15.01

LINE INSTRUCTIONS DATA KEYS DISPLAY

1 Enter program 1

2 |Ifa, A, Caregiven a |t |]

3 A L]
4 c [all| B

5 Ces!l b

6 Ces] e
7 Ifa, B, Care given a [+]

8 B [+1]
9 c 8

|

| A

10 Cesil e
11 CRs b

(Machine now is in DEG mode.) 1      
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Notes:

 

 

Math 1-22A

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

SGVENBb0y MATH 1-22A
S

A

c b

 

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).

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

in decimal degrees.

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

exist.

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



Example:

Given B =33°40", b=31.5,c = 51.8, then
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C=65.73° C, =114.27°

A =80.60° A, =32.06°
a=56.06 a; =30.16

LINE INSTRUCTIONS DATA KEYS DISPLAY
1 Enter program [____”:

2 Clear flags oA

3 If machine is in RAD mode LtsF1]

4 If machine is in GRD mode

; s [t
6 o [t]
7 c 8l ¢
8 rRis ||| A

9 rRs ||| a

10 Obrtain second set of solutions .

11 Crs] A
12 (Rs|l
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SPHERICAL TRIANGLES

SPHERICAL TRIANGLES MATH 1-23B

Abc abc ANGLES

 

(@
]

If 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:

. A,b,c are given

. a,b,c are given

. a,B,C are given

. A,B,C are given .A
W
N
D
—

The laws of cosines are used:

cosa=cosb cos c+sin b sin ¢ cos A

cos A = —cos B cos C + sin B sin C cos a

 

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

Area=1> (A+B+C-n)
where r is the radius of the sphere and A,B,C are

in radians.

2. Program works in any angular mode. If the calculatoris

in DEG mode, all angles are in decimal degrees.

Examples:

1. If A=30° b=50.5° c=47.3°

then a =22.71°, B=87.88°, C=72.13°.

2. If a=0.2 radians, b = 0.91 radians, ¢ = 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. If 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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LINE INSTRUCTIONS DATA KEYS DISPLAY
 

Enter program [T]
 

Initialize 0.00
 

Case 1: given A, b, ¢ .
 

LI
 

lrs|l 0.00
 

LAl]
 

Gotob L]
 

Case 2: givena, b, c [+L]
 

[+L]
 

lrs] 0.00
 

eL]
 

Compute solution Lrs]
 

Lrs|l
 

Les|l
 

CRs|l
 

CRs| O
@

>
 

For a new case, go to 2 L]
 

Case 3: givena, B, C [+L]
 

L+T
 

Lrs] 0.00
 

Lca]
 

Goto9 L1
 

Case 4: given A, B, C [+T
 

[+1]
 

Lrs]
 

 

Compute solution Las|l
 

lrs]
 

ms]
 

RS|
 

Ces|
  10  For a new case, go to 2   L]   
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AREA OF A TRIANGLE

AREA OF A TRIANGLE MATH 1-24A

abc abC  aBC X\XpX3 %%pYs &
 

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

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

wheres=% (at+b+c).

 

Case 2. a, b and C are given.

area=l absinC
2

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

a? sin B sin C

area = 2 sin (B+C)

Case 4. Three vertices (x,,y;), (X2, Y2), (X3, y3) are given.

area = |D|

1 X; yp 1

where D=§ Xy ya 1

X3 y3 1

= % [x1(y2-y3) +X2(y3-y1) +X3(y1-y2)]

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

decimal degrees.



Examples:

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

area = 18.82
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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. If (0, 0), (4, 0), (4, 3) are vertices of a triangle, then

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

area = 6.00

LINE INSTRUCTIONS DATA KEYS DISPLAY

1| Enter program [IC_]
2 case I
3 R
4 e LAl1 e
5 Case2 a [t0]
6 |
7 c [B[ oarea
8 Case3 a LtL]
9 s [+|
10 c c] area

11 Case4d X [____.]

12 X2 [:

13 xs o

I

]
14 Y1 |:]

15 v Lt]

16 va E| area      
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AREA OF A POLYGON

AREA OF A POLYGON MATH 1-25A

g

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

 

If (x;, y;) are rectangular coordinates of the vertices of the polygon

(i=1,2,..,n), then

area

=% [(X1+X2Ny1-y2)(X2 +X3)(Y2-Y3) +.. +(Xn +X1(Yn-Y1)]

 

 

Note: When traversing counterclockwise, the area will be displayed

as a negative number.
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Example:

Point Coordinates (x, y)

2 (2, 4)

3 (5, 4)

4 (5,7)
5 (7, 5)

6 (7,1)

7 (3,1)

area = 19.50

y

4

5

2 3

]

7 6

X
0

LINE INSTRUCTIONS DATA KEYS DISPLAY

1 Enter program L___”:]

3 v [t]
4 x [t][]
5 ve [AL ]
6% Perform6-7fori=3,4,.,n-1 x| t |[]

7 vi (RS
8" x« [t]
9 va [B [[ area      
 

*When entering new coordinates, be careful not to lose the values already in the

X and Y registers.
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CIRCLE DETERMINED BY THREE POINTS

RIS MATH120A _
XpYy  X2Y2 X33 S5

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,
== =K, -NYo N, - N, Xo 2 2Yo

 

 

 

1= V(X3 - X0)? +(¥3 - Yo)?

where K. = (X2 =%1) (X2 +%1) +(y2 - y1) (Y2 +y1)L=
 

 

 

2(x2 -xq)

K. = (X3 =x1) (X3 +x1) +(y3 -y1) (y3 ty1), =

2(x3 - xy)

N, = Y2—-Y1

X2 — Xy

N, = Ys—-ya

X3 =X,

y

 

 

 

TN
(x2!y2)

Restrictions: x; # x,, X; # X3

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

 

 

 

 

 

 

 

 

 

       

LINE INSTRUCTIONS DATA KEYS DISPLAY

1 Enter program ]

2 X1 I:I

3 v [all]
4 x [t[

5 Y2 :

6 X3 I___I

7 Y3 E:] Xo

8 rRs |1 e
9 rRis || r
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EQUALLY SPACED POINTS ON A CIRCLE

 

A
( NGNS MATH 1-27A]

=1
 

Given a circle with radius r and center (Xq, Yo), the program com-

putes the rectangular coordinates of equally spaced points (X;, yj),

(i=1, 2, .., n) on the circle if angle § and number of points n are

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

determined by the angle 0.

y

1 (X2.Y2)

(X1,y1)

(Xn,Yn)

  
Xk+1 = Xo trcos (6 +ck)

Yk+1 = Yo t1sin (6 +ck)

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

360 if in DEG mode
n

2r ..
c=4 — ifin RAD mode

n

400- if in GRD mode



Examples:

1.

(x1,y1) =(4.99, 3.81)
(X2,¥2) = (3.83, 3.99)
(X3,¥3) = (3.29, 2.94)
(Xa,ya) = (4.12,2.11)
(xs,Vs) =(5.17, 2.65)

9=——,r=l,n=5,x0=4.28,y0=3.l
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. 0=36°,1=3.21,n=3,X0=-3.4,y,=1.8

(X1, y1) = (~0.80, 3.69)
(X, Y,) = (=6.33, 3.11)
(x3,y3)=(-3.06,-1.39)

 

LINE INSTRUCTIONS DATA KEYS DISPLAY
 

1 Enter program [L]
 

2 (A1l1]
 

LI
 

|
 

-
 

o
o

s

Yo LFIL
 

Xo L— X1
 

(RSl]
 

Perform 9—10fori=2,3, ..., n [rsIl_1 Xi
  10    s   Yi
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POLYGONS INSCRIBED IN AND
CIRCUMSCRIBED ABOUT A CIRCLE

 

 

POLYGONS INSCRIBED IN AND
CIRCUMSCRIBED ABOUT A CIRCLE MATH 1-28A
nn S4 A, Sy A, g

This program finds:

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

a circle of radius r

$; = 2rsin (180 )
n

A = lnr2 sin (360 )
2 n

2. Theside s, and area A, of an n-sided regular polygon circum-

scribed about a circle of radius r

S, =2rtan<180>
n

A, =nr? tan (&>
n

 

 

 

N
N
\
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Example:

If r=5,n=6, then

s; = 5.00

A, =64.95

s, =5.77

A, = 86.60

LINE INSTRUCTIONS DATA KEYS DISPLAY

1 Enter program :E

2 o]
; v LA
4 Compute s, [:I Sy

5 Compute A, :l A,

6  Computes, [Il: S,

7  Compute A, (e)] A,
 

(Subroutine A sets machine in I
   DEG mode)   [1  
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UNIT CONVERSIONS:
C=F; ft, in=»cm; Ib=-» kg

 

UNIT CONVERSIONS

C»>F ft,in>cm Ib > kg

MATH 1-29A
INV ]

1

This program can be used to perform unit conversions between:

1. Centigrade and Fahrenheit

2. feet, inches and centimeters

1 inch = 2.54 centimeters

3. pounds and kilograms

Examples:

1. 28°C=82.40°F

2. 165cm=54.96"

3. 51.34kg=113.191b

1 pound = 0.45359237 kilograms

Fahrenheit degrees = % Centigrade degrees + 32

 

 

 

 

 

 

 

 

 

 

      

LINE INSTRUCTIONS DATA KEYS DISPLAY

1| Enter program CL]
2 Clear flag 1 e]

3 Convert C>F c Al F

4 Convert ft, in>cm ool

5 in B[] cm

6 Convert Ib>kg Ib : kg

7 Convert F>C F E c

8 Convert cm—ft, in cm |:'F‘__| ft

10 Convert kg—lb kg [__D___I Ib
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UNIT CONVERSIONS:
mi=» km; gal=p ltr; yd=»>m; ac- ft2

UNIT CONVERSIONS MATH 1-30A

miskm gal=litr yd->m ac-»ft2 INV

This program can be used to perform unit conversions between:

 

()
]

1. miles and kilometers

1 mile = 1.609344 kilometers

2. gallons andliters

1 gallon = 3.785411784 liters

3. yards and meters

1 yard = 0.9144 meters

4. acres and square feet

1 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 DATA KEYS DISPLAY

1 Enter program 1]

2 Clear flag 1
3 Convert mi~km mi Al km

4 Convert gal->itr g B]

5 Convert yd-m yd c] m

6 Convert ac—ft? ac D]
 

7 Convert km—->mi km EI mi
 

8 Convert Itr—>gal Itr E gal
 

9 Convert m—>yd m III yd
       10 Convert ft®—>ac ft2 III[1_] ac
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POLYNOMIAL EVALUATION (REAL)

 

POLYNOMIAL EVALUATION (REAL) MATH 1-31A

g

 

This program evaluates polynomials of the form

f(xX)=ag +a,;x +ax2 +...+a,x"

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

f(x)=11-7x - 3x% +5x* +x5  (Note: a3 =0)

f(2.5)=267.72

f(-5) =-29.00

LINE INSTRUCTIONS DATA KEYS DISPLAY

1 Enter program [:E:]

3 Perform3fori=1,..,n a [:]

s w (Bt
(For new value of xo, go to 4) 0]     
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LINEAR AND LAGRANGIAN INTERPOLATIONS

LINEARANDLAGRANGIAN MATH 1-32A

S

1. Linear Interpolation

 

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

mated by

f(xg) = (x2 = Xo) f(x1) + (X0 = x1) f(X2)
 

Xy — Xy

  

  
fxpr————————

 

f(x;) f = ==

bo
rr

xr
e

em
z
i
G

ar
a
o

am
a

bs
cm

o
e

w
m
e

o
u
w
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o
I
e
e
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m
m

o
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e

a
n

o
n
G

m
a
m
n
e

G
w
C
©
G
S
D

  o x x S a

2. This program also evaluates for interpolation argument x the

Lagrangian interpolating polynomial P,(x) of degree two passing

through the points (X0, o), (X1, ¥1), (X2, ¥2)-

2

P,00=Y" L)y
i=0

where 2
X - X;

Li(X)= H (—J) , i:O, 1’2

=0 Xi~Xj
it)



 

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
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2. i 0 1 2

X 1 3 10

y -5 1 25

x=1.7, y=-2.94
x=9, y=21.29

LINE INSTRUCTIONS DATA KEYS DISPLAY

1 Enter program :I:

2 Forlinearinterpolation x|t]

3 fx) 41]

5 fxa) A[
6 Xo ::I f(xo)

(For a new value of xq, go to 6.) :”:l

7 For Lagrangian interpolation xo |t]

g w [t]
9 X2 :

10 vo [t0[]
3 v [t][]
12 v, .o||

13 x eL1
(For a new x, go to 13.) [      
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FINITE DIFFERENCE INTERPOLATION

 

C FINITE DIFFERENCE INTERPOLATION MATH 1-33A J

=
[

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:

y=y;3 tuby_y, + %u(u +1) 62y0 + —?,i'u(u +1)(u- 1)63y_1/2

The difference tableis:

u X y

-2 X1 Y1 Va-y
2-Y1

-1 X; y, Va-y Y3 -2y, ty: Va=3ys+3ys-y
3-Y2 4—3Y3 2-Y1

0 Xj3 Y3/ \Y4"2Y3+Y2/
Ya-Y3

1 X4 ya

where  dy.y, =y3 -V

82yo =ya - 2y3 ty,

8%y1y, =ys -3y3 +3y, - yu

X - X3

h
 and u=
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Example:

i 1 2 3 4

X; -1

Vi -1 2 9 30

(Note: h=2)

x=-0.5, y =-0.08

x=2.567, y = 6.64

x =428, y =26.99

LINE INSTRUCTIONS DATA KEYS DISPLAY

I Enter program CL]
2 v L]
3 e L]
4 v [t]
5 Ya |:|

6 X3 I:I

7 o[L]

   (For a new x, go to 8.)   L]    
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NUMERICAL INTEGRATION (DISCRETE CASE)

 

 

NUMERCALINTEGBATON  MATH 1-34A
hfo fi h fisfiet 12 @

Let x4, X;, ..., X, be equally spaced points, x; = xo +ih fori=1,

2, ..., n, at which corresponding values f(xq), f(x;), ..., f(x,) of a

function f(x) are known. Using only this information, with no

explicit expression for f(x) itself,

Xn

f(x) dx

)

may be approximated using

(1) The trapezoidalrule:

X n n-1

f f0x) dx = 2 [f(xo) +2 37 fx) + f(xn)] =1,
X0 i=1

(2) Simpson’s rule:

Xn h

S o0 axBo)+ attcs) + 210,
X0 3

+ ...+ 4f(xp.3) + 2f(xp) + 4(Xqoy) + f(xn)] =1,

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

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

i 0 1 2 3 4 5 6 7 8

X; 0O 25 5 75 1 1.25 1.5 175 2

f(x;)| 2 28 38 52 7 92 121 156 20

h=0.25

1.  Trapezoidal rule

2

/ 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 :l:

2 For the trapezoidal rule h I:‘

3 fxo) A||
4 Perform4fori=1,2,..,n-1 fix) B|

5 f(xn) [:I I

6 For Simpson’srule h :

7 fxo) [A1]
8 Perform8—9fori=1,3,..,n-3 f(x) t|

9 fixie) D[]

10 f(xn-1) :___l

1 fix) E[ 1      
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SIMPSON’S RULE FOR NUMERICAL INTEGRATION

 

( \SMPSONSEBUEFOR  MATH 1-35A RJ
=]
 

b
The definite integral f f(x) dx can be approximated by

Simpson’s rule: a

b

f f(x) dx E—g [f(xo) +4f(x;) +2f(x,) +... +4f(xp_3) + 2f(Xp-2)

+4f(xn1) + f(xn)|

where Xy =a,x;=Xqo tih,x, =D

h= 22 (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.

1

  
  

f(x) must be programmed in the calculator by the user. Assuming

the value x is in the X register, 24 memory locations, stack registers
and storage registers R¢, R, are available for f(x). Register Rq is

also available for temporary storage only.
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Note: If n is odd, error will be indicated by flashing zeros.

2
f x2 dx=2.67 (n=6)
0

Keys for f(x): (x]

Examples:

1.

. 8
Correct answeris 3

2. 8

f x2dx=171.00 (n=10)
-1

Correct answer is 171

 

 

3. f21r dx - 8 22

b l-cosx+025

(n =10, set machine to RAD mode)

Keys for f(x): [f] 1 [9] (=) .25 [9]

2w
Correct answer iIr swer is -~

LINE INSTRUCTIONS DATA KEYS DISPLAY
 

1 Enter program :]:
 

2
 

3 Switch to WPRGM mode [
 

4 Enter f(x) E
 

5  Switch to RUN mode ]
 

6 L
 

7 I
 

8  (n must be even) n
 

(For different values of a, b or E:':l
 

ngo to 6. For different [:”:]
       function f(x), go to 2.) [::l
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FIRST ORDER DIFFERENTIAL EQUATION

( DIFFERERTIALEGUATION MATH 1-36A fi

=

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 x4, yo.

The solution is a numerical solution which calculates y; for

X; = Xo +ih (i =1, 2, 3, ...). his an increment specified by the user.

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

h
Yi+1 TYi +g (k; +4k, +k3)

ky = (x4, yi)

h h
k2=f<Xi+§ , yi+§ kl)

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

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, R;, Rg, Rg are available for f(x, y).
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Example:

y _X+1 2y
[A

y X X

Xo =1 =_1 h=20.50 > Yo 5 .

Keys for f(x, y): [s70] (6] 1 [#] [9] [x2] 2 [x][+] [ReL] (6] [+]

x| 1.5 2 25 3 35 4 4.5 5

y|0.23 146 3.18 540 8.11 11.32 15.02 19.21
 

 

 

 

 

 

 

 

LINE INSTRUCTIONS DATA KEYS DISPLAY

1 Enter program 1

2
3 Switch to W/PRGM mode ]

4 Enter f(x,y) (RTIN|||

5  Switch to RUN mode 1

: S-
 

7 vo [t1]   
 

9 Perform9fori=2,3,.. : Yi

(For a new set of initial condi- [::”—____I

 

 

tions, go to 6. For a new case, E:
      g0 t02) L]   
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ROOTS OF f(x)=0 IN AN INTERVAL

(ROOTS OF f(x)=0 IN AN INTERVAL MATH 1-37AJ

This program uses the principle of interval-halving to find real roots

of an equation f(x) = 0 in a closed interval [a, b] where the equation

may be algebraic (e.g., 5x* —3x+1=0), rational (e.g., x32 +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 is in the X register. 17 memory locations and the stack

registers are available for f(x). Register Ry is also available for

temporary storage only.



Examples:

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

Keys for f(x): [f] 8 [=][x] 5[+][x] 14 [+]

2. The real root of x/2 - 2 v/x = 0in the interval [1, 10] using

Ax=1and e=107° is 1.41.

Keys for f(x): [f] =] (1] (1] 5 [9) [>*] (9] [(x=] 2 [X] []
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LINE INSTRUCTIONS DATA KEYS DISPLAY
 

Enter program [L] 
 

Switch to W/PRGM mode [1 
Enter f(x) (RN| 
Switch to RUN mode (sto5 

(sT0& 
[1] 

root

  

©
0
0

N
O
O
~

W
N

Perform 9 until display = b + Ax (R][] root
 

(Display = b+ Ax is an indication L1 
of the end of search, b + Ax is [L]   not necessarily a root.)   L1    



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

(@
]

d; bl Ci

A= a, b2 Cy

as b3 C3

Matrix A has characteristic equation

JA-AN| ==-A3 +d;\2 +d,A+d3=0

where

d; =a; +b, tc3

d, =azc; +ta,b; +bsc, —a;b, —a;c3 - byes

d; = |A]

=a;byc3 tazbszcy tazbyc, —azbycy —azbyc3 —a;bse,

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

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

eigenvalues.



Example:

8 4 1

Matrix A= 0 3 O

1 5§ -

has characteristic equation

Determinant of A =d; =-27.00

Math 1-38A 81

1

A3+ 1002 -120-27=0

 

LINE INSTRUCTIONS DATA KEYS DISPLAY
 

1 Enter program [T1
 

a; [+L1
 

a.
 

as LAl
 

byN
 

o
o
A
W

N

b, |.
 

bs L]
 

Ci1 [+L]
 

C2 Ll]
 

10 C3 d,
 

1 Les] d,
  12    LRrs]   ds
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2 x 2 MATRIX OPERATIONS

2 x 2 MATRIX OPERATIONS MATH 1-39A

A B + - X @

 

Suppose

then

A_B= al—bl az—b2 _ dl d2

az —bz a4 - by d; d,

AB = albl +a2b3 alb2 +32b4 _ €1 €,

azby tazby azb, tazb, €3 €4



Example:

-1.2 5.8
A= B=

7.31 -4.39

Math 1-39A 83

10.21 15.8

-933 7.24

9.01  21.60
A+B=

~2.02 285

)

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

     

A_B - <-11.41 -10.00)

16.64 -11.63

B <—66.37 23.03)

115.59 83.71

LINE INSTRUCTIONS DATA KEYS DISPLAY

1 Enter program ]

2 a :

3 o [t][]
4 a [t]

8 oo [t][]
9 o, 8|
10  Compute A+ B D

11 Perform 11fori=2,3,4 Trs g

12 Compute A - B oI

13 Perform 13 fori=2, 3, 4 T_'-_'_I d;

14 Compute AB B Y

15 Perform 15 fori=2, 3, 4 Cris|   
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3 x 3 MATRIX INVERSION

 

 

3 x 3 MATRIX INVERSION MATH 1-40A

=
=

a, bl C1

A= dj b2 C2

as3 b3 C3

has an inverse

a; Q Qq

A_l =l a; a5 Qg

a3 Qg Q9

where oy =(b,c3 — bsc,) / Det

ay =(azcy - asc3) [ Det

a3 = (a;bs —azb,) / Det

a4 =(bscy —byc3)/ Det

as =(ajc3 —azcy) [ Det

ag =(azb; —a;b;) / Det

a7 =(bycy —bycy) / Det

ag =(azc; —a,C,)/ Det

a9 =(a;by —a,by) / Det

if determinant Det of A is non-zero.

Note: This program must be used in conjunction with Math 1-38A,

Determinant and Characteristic Equation of a 3 x 3 Matrix.
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Example:

-1 0 3

A= 7 -1

2 3 0

Det = 54.00

0.06 0.17 -0.06

Al'=|-004 -0.11 0.37

0.35 0.06 -0.02

LINE INSTRUCTIONS DATA KEYS DISPLAY

1 Enter program Math 1—-38A ]

9 o [t]
10 s ¢b Det

11 Enter program Math 1—40A 0]

12 RS ||| a

13 Perform 13 fori=2, ..., 9 RS      
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PROGRAM LISTINGS

Page

Factors of an Integer . . . . . . . .. ... ... ... .. 88
Greatest Common Divisor, Least Common Multiple . . . . . 89

Arithmetic and Harmonic Progressions . . . . . . . . . .. 90
Geometric Progession . . . . . . . ... ... 91
Functionsof xandy . .. ... ... ... ... ..... 92
Quadratic Equation . . . . . ... o000 93

Cubic Equation . . . . ... ... ..o 000 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 . . . . . .. ... oo 99

. Rectangular, Spherical Conversions . . . . . .. ... .. 100

. Translation and/or Rotation of Coordinate Axes . . . . . 101

. Angle Conversions . . . . . .. ... ... ...... 102

. Secondary Values of sin™!, cos™!, tan™! . . .. ... .. 103
Trigonometric Functions . . . . . .. .. ... ... .. 104

. Hyperbolic Functions . . . . .. .. ... ... .. ... 105

. Inverse Hyperbolic Functions . . . . . ... .. ... .. 106

Solution of a Triangle (Given a, b, c,ora,b,C) . . . . . . 107

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

. Solution of a Triangle (Given B,b,¢c) . . . .. .. .. .. 109

. Spherical Triangles . . . . . . . . . . . ... ... ... 110

. AreaofaTriangle . . . .. . ... .. ... ....... 111

. AreaofaPolygon . . . .. ... ... ... 112
Circle Determined by Three Points . . . . . . . . . ... 113

. Equally Spaced PointsonaCircle . . . . ... ... ... 114

. Polygons Inscribed in and Circumscribed about a Circle . 11§
Unit Conversions: C=F; ft, in>cm; lb—kg . . . . . . .. 116

Unit Conversions: 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)=0inan Interval . ... ... ... . ... 124
. Determinant and Characteristic Equation of a 3x3 Matrix 12§
. 2x2 Matrix Operations . . . . . .. ... ... ... .. 126
. 3x3 Matrix Inversion . . . . . .. ... 127
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FACTORS OF AN INTEGER
 
 

 

  

 

         
 

 

    

CODE KEYS CODE KEYS CODE KEYS

23 LBL 04 4 o1 1
11 A 35 08 gR/J 23 LBL
32 ! 31 f 04 4
51  SF1 83 INT 34 01 RCL1

33 01 STO1 35 00 g LST X 84 R/S
00 0 35 23  gx=y 00 O

35 07 gxdy 22 GTO 84 R/S
35 22 gx<y 02 2 23  LBL

22 GTO 34 03 RCL3 05 5
05 5 06 6 00 O
41 1 35 24 gx>y 81 =+
31 f 31 f 23  LBL
83 INT 51  SF1 03 3

35 21  gx#y 02 2 61 +
22 GTO 34 02 RCL?2 33 02 STO2
05 5 61 + 31 f
02 2 33 02 STO2 51 SF1
43  EEX 02 2 33 03 STO3
09 9 35 07 gxy 22 GTO

34 01 RCL1 32 f! 01 1
35 24 gx>y 61 TF1 35 01 gNOP

22 GTO 22 GTO 35 01 g NOP
05 5 03 3 35 01  gNOP
01 1 32 ! 35 01 gNOP

33 02 STO2 51  SF1 35 01 gNOP
02 2 33 03 STO3 35 01  gNOP

33 03 STO3 22 GTO 35 01 gNOP
23 LBL 01 1 35 01 gNOP
01 1 23  LBL 35 01 gNOP

34 01 RCL1 02 2 35 01 gNOP
34 03 RCL3 34 03 RCL3

81 =+ 84 R/S
34 03 RCL3 35 08  gR{
35 24 gx>y 33 01 STO1

22 GTO 22 GTO

Ry Used R, R,

R, Used Rs Rs

Rj Used Re Ro Used
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GREATEST COMMON DIVISOR
LEAST COMMON MULTIPLE

CODE KEYS CODE KEYS CODE KEYS

23 LBL 71 x 24 RTN

11 A 61 + 23 LBL

35 07 gx2y 33 04 STO4 03 3
33 01 STO1 22 GTO 15 E

35 07 gxdy 01 1 35 21 g x#y
33 02 STO?2 23 LBL 22 GTO

01 1 02 2 03 3

33 03 STO 3 34 01 RCL1 34 03 RCL3

44 CLX 35 24 gx>y 34 01 RCL1

3304 STO4 22 GTO 81 =+

35 23 gx=y 04 4 35 g

22 GTO 42 CHS 06 ABS

02 2 84 R/S 24 RTN

33 03 STO3 34 03 RCL3 23 LBL

33 05 STO5b 42 CHS 15 E

01 1 84 R/S 34 01 RCL1

3304 STO4 34 04 RCL4 34 01 RCL1

33 06 STO®6 42 CHS 34 02 RCL2

23 LBL 24 RTN 33 01 STO1

01 1 23 LBL 81 =

15 E 04 4 31 f

35 23 gx=y 84 R/S 83 INT

22 GTO 34 03 RCL3 42 CHS

02 2 84 R/S 33 07 STO7

34 06 RCL6 34 04 RCL4 34 02 RCL 2

34 03 RCL3 24 RTN 71  x

33 06 STOG6 23 LBL 61 +

34 07 RCL7 12 B 33 02 STO 2

71 x 33 02 STO?2 00 O

61 + 35 07 gx2y 24 RTN

33 03 STO3 33 01 STO1

34 05 RCL5 71 x

34 04 RCL4 33 03 STO3

33 05 STObH 00 O

34 07 RCL7 35 23 gx=y

R4 Used R4 Used R, Used

R Used Rs Used Rg

Rj Used Re Used Rg Used    
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ARITHMETIC AND HARMONIC PROGRESSIONS
 
 

  

          
 

 

    

CODE KEYS CODE KEYS CODE KEYS

23 LBL 13 C 81 =+

11 A 33 01 STO1 84 R/S

35 07 gx2y 71 x 23 LBL
33 01 STO 1 34 01 RCL1 02 2

35 08 gRJ 01 1 44 CLX

41 1 b1  -— 61 +

41 ¢t 71 x 61 +

41 1t 02 2 41 ¢t

34 01 RCL1 81 + 35 g

23  LBL 35 07  gx2y 04
01 1 34 01 RCL1 34 01 RCL1

84 R/S 71 x 71 x

61 + 61 + 84 R/S
22 GTO 24 RTN 22 GTO

01 1 23 LBL 02 2

23  LBL 14 D 35 01 g NOP

12 B 33 01 STO1 35 01 gNOP

3304 STO4 35 08 gRI{ 35 01 gNOP

35 08 gRJ 61  + 35 01 gNOP

33 02 STO2 34 01 RCL 1 35 01 g NOP

35 08  gRJ{ 71 x 35 01 gNOP

33 01 STO 1 02 2 35 01 g NOP

35 08  gR{ 81 =+ 35 01  gNOP

35 08 gRJ{ 24 RTN 35 01 gNOP

01 1 23 LBL 35 01 gNOP

51  — 15 E 35 01 gNOP

71 x 33 03  STO3 35 01 g NOP

61  + 35 08 gRI{ 35 01 gNOP

84 R/S 33 02  STO 2 35 01 g NOP

34 01 RCL 1 356 08 gRI 35 01 g NOP

34 02  RCL2 33 01 STO 1

34 04 RCLA4 34 03 RCL3

13 C 34 02 RCL 2

24 RTN 34 01 RCL1

23  LBL 34 02 RCL 2

Ri Used R4 Used R,

R2 Used Rs RB

R3 Used RG Rg
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GEOMETRIC PROGRESSION
 

 

         
 

 

  

CODE KEYS CODE KEYS CODE KEYS

23 LBL 34 03 RCL3 81 =+

11 A 71 x 32 !
41 71 34 04 RCL4 83 INT

41 1% 01 1 00 O

35 09 gR? b1 -— 35 23 gx=y

23 LBL 81 -+ 22 GTO

01 1 24 RTN 09 9

84 R/S 23 LBL 34 02 RCL2

71 x 14 D 34 01 RCL1

22 GTO 35 g 35 g
01 1 06 ABS 05 y*

23  LBL 01 1 42 CHS

12 B 35 22 gx<y 24 RTN

35 08 gRJ 00 O 23 LBL

35 08 g R g1 = 09 9
33 03 STO3 35 00 gLSTX 34 02 RCL2

35 08 gRI b1 -— 34 01 RCL1

35 08 gR/{ 35 07 gxy 35 g
01 1 35 08 gRJ 05  y*
51 -— 81 -+ 24 RTN

15 E 24 RTN 35 01 g NOP

34 03 RCL3 23  LBL 35 01 gNOP

71 x 15 E 35 01 gNOP
24  RTN 33 01 STO 1 35 01 gNOP

23  LBL 35 07  gx<y 35 01  gNOP

13| C 33 02 STO2 35 01 gNOP

35 08 gRIJ 00 O 35 01  gNOP

33 04 STO4 35 07 gx<y 35 01  gNOP
35 08 g RY 35 24 gx>y 35 01 g NOP
33 03 STO3 22 GTO 35 01 g NOP
35 08 g R} 09 9

35 08 ¢RI 42 CHS

15  E 33 02 STO2

01 1 34 01 RCL1

b1 - 02 2

R4 n R4 r R7

R Used Rs Rg

R3 a Re Ro Used   
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FUNCTIONS OF x AND vy
 

 

 

     
 

 

   
 

 

    

CODE KEYS CODE KEYS CODE  KEYS

23 LBL 42 CHS 14 D

11 A 24 RTN 33 01 STO1

33 01 STO1 23 LBL 35 07 g xdy

35 07 g xdy 01 1 35 g
33 02 STO2 34 02 RCL2 03 n!

00 O 34 01 RCL1 35 00 glLSTX

35 07 gxdy 35 g 34 01 RCL1

35 23  gx=y 05 y* 51  —
35 08 gRJ 24 RTN 35 g

24 RTN 23 LBL 03 n!

35 24  gx>y 12 B 81 =+

22 GTO 31 f 24 RTN

01 1 07 LN 23 LBL

42 CHS 35 07  gxdy 15 E

33 02 STO2 31 f 14 D

34 01 RCL1 07 LN 34 01 RCL1

32 f! 35 07  gx2y 35 g
83 INT 81 |+ 03 n!

00 O 24 RTN 81 +

35 21  gx#y 23 LBL 24 RTN

81 =+ 13 C 35 01 g NOP
24 RTN 33 01 STO1 35 01 gNOP

34 01 RCL1 35 07  gxy 35 01 gNOP

02 2 33 02 STO2 35 01 gNOP

81 -+ 35 07  gxdy 35 01 gNOP

32 f! 81 =+ 35 01 g NOP
83 INT 31 f 35 01 g NOP

00 O 83 INT 35 01 g NOP

35 23 g x=y 34 01  RCL1 35 01 gNOP

22 GTO 71 x 35 01 g NOP

01 1 34 02 RCL2

34 02 RCL2 35 07  gx2y
34 01 RCL1 b1  —

35 ¢ 24 RTN

05 vy~ 23 LBL

R, R, R,

R> Rs Rs

R3 Re Ro Used
 

 
 



Math 1-06B

QUADRATIC EQUATION
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CODE KEYS CODE KEYS CODE KEYS

23 LBL 71 x 35 01 g NOP
11 A 84 R/S 35 01 g NOP

33 03 STO 3 34 03 RCL3 35 01 g NOP
35 08 gR! 35 07 gx2y 35 01 g NOP

42 CHS 81 =+ 35 01 g NOP
33 02 STO?2 24 RTN 35 01 g NOP
35 07 g x2y 23 LBL 35 01 g NOP

41 1 13 C 35 01 gNOP
33 01 STO 1 42 CHS 35 01 gNOP

61 + 31 f 35 01 gNOP
81 =+ 09 /x 35 01 g NOP
41 1 35 07 g x2y 35 01 gNOP
32 ! 84 R/S 35 01 g NOP
09 Vx 35 07 g x2y 35 01 gNOP

34 03 RCL3 24 RTN 35 01 g NOP
34 01 RCL 1 23 LBL 35 01 gNOP

81 =+ 14 D 35 01 g NOP
33 03 STO3 01 1 35 01 g NOP

51 — 34 01 RCL 1 35 01 g NOP
24 RTN 34 02 RCL2 35 01 gNOP
23 LBL 24 RTN 35 01 g NOP
12 B 23 LBL 35 01 gNOP
31 f 15 E 35 01 g NOP
09 /x 01 1 35 01 g NOP

35 07 g x2y 34 07 RCL7 35 01 g NOP

35 g 34 RCL 35 01 gNOP

06 ABS 09 9 35 01 gNOP
61 + 24 RTN 35 01 gNOP

34 02 RCL2 35 01 gNOP 35 01 g NOP
34 01 RCL 1 35 01 g NOP 35 01 gNOP

71 x 35 01 g NOP
41 1 35 01 gNOP
35 g 35 01 g NOP
06 ABS 35 01 g NOP
81 =+ 35 01 g NOP

R1 a R4 R7

R, -b Rs Rg

Rj c, c/a Rg Ro   
 



 

 

 
 

         
 

 

 

94 Math 1-07A

CUBIC EQUATION

CODE KEYS CODE KEYS CODE  KEYS

23  LBL 33 07 |[STO7 04 4

1 A 34 06 RCL6 34 05 RCL5

00 O 42 CHS 3304 STO4

33 04 STO4 33 06 STO 6 34 08 RCLS8

34 03 RCL3 23 LBL 34 06 RCL6

35 g 03 3 71 x

06 ABS 34 07 RCL7 00 'O

34 03 RCL3 34 06 RCL6 35 24 g x>y

81 = 71 x 22 GTO

33 06 STOG6 34 04 RCL4 03 '3

34 03 RCL3 61 + 22 GTO

356 g 33 05 STO5S 02 2

06

@

ABS 34 04 RCLA4 23 LBL

34 01 RCL1 35 23 g x=y 04 4

35 g 22 GTO 34 05 RCL5

06 ABS 04 4 84 R/S

61  + 34 05 RCL5 34 01 RCL1

43 EEX 34 01 RCL1 61 |+

42 CHS 61 |+ 33 08 STO8

02 2 34 05 RCL5 34 05 RCL5S

23  LBL 71 |x 71 |x

01 1 34 02 RCL2 34 02 RCL 2

01 1 61 + 61 +

00 O 34 05 RCL5 33 03 STO 3

71 x 71 x 01 1

35 22 g xsy 34 03 RCL3 34 08 RCL S8

22 GTO 61 + 34 03 RCL 3

01 1 33 08 STO8 84 R/S

33 07 STO 7 3 g 35 01 g NOP

23  LBL 06 ABS 35 01 g NOP

02 2 43 EEX

34 07 RCL7 42 CHS

01 1 04 4

00 O 35 24  gx>y

81 = 22 GTO

Ri Used R4 Used R; Used
R; Used Rs Used Rs Used

R3 Used Re Used Ro Used    
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FOURTH DEGREE POLYNOMIAL EQUATION

CODE KEYS CODE KEYS CODE KEYS

33 08 STOS8 23 LBL 34 08 RCLS8
84 R/S 12 B 32 !

33 07 STO7 02 2 09 Vx
84 R/S 33 STO 34 07 RCL7

33 06 STO6 81 =+ 51 —
84 R/S 08 8 34 04 RCL4

33 05 STOS5 34 04 RCL4 02 2
23 LBL 02 2 71 x
11 A 81 =+ 61 +

34 07 RCL7 33 04 STO4 31 f
42 CHS 32 ! 09 /x

33 01 STO1 09 /x 33 06 STO6
34 08 RCLS8 34 05 RCL5 23 LBL
34 06 RCL6 51 — 02 2

71 x 31 f 34 08 RCLS
34 05 RCL5 09 /x 61 +

04 4 33 05 STOS5 33 07 STO7
71 x 00 O 34 04 RCL4
51 — 35 23 g x=y 34 05 RCL5

33 02 STO?2 22 GTO 61 +
34 07 RCL7 01 1 33 STO

04 4 34 08 RCLS8 09 9
71 x 34 04 RCL4 01 1

34 08 RCLS8 71 x 34 08 RCLS8
32 ! 34 06 RCL6 34 06 RCL6
09 /x 02 2 51 —
51  — 81 =+ 34 04 RCL 4

34 05 RCLS Rl — 34 05 RCL5
71 x 34 05 RCLS5 51 —

34 06 RCL6 81 =+ 24 RTN
32 ! 33 06 STO6
09 x 22 GTO
51 — 02 2

33 03 STO3 23 LBL
84 R/S 01 1

R b, Ra Yo.B R, a;, A+C
lR2 b, Rs ap, D Rs az, A

R3 bo Re a,, C Ro B+D   
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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 STOG6 34 07 RCL7 02 2

35 00 gLSTX 61 + 22 GTO

81 + 33 07 STO7 o1 1

33 08 STOS8 35 00 gLSTX 23  LBL

34 01 RCL 1 35 23 g x=y 03 3

35 g 22 GTO 34 07 RCL7
06 ABS 03 3 84 R/S

34 06 RCL®6 35 07 g xly 34 01  RCL1

61 + 41 1t 61  +

83 - 41 1 33 08 STO 8

01 1 41 1 34 07 RCL7

23 LBL 34 01 RCL 1 71 x

09 9 61  + 34 02 RCL 2

o1 1 71 x 61  +

00 O 34 02 RCL 2 33 01 STO 1

71| x 61| + 34 07 RCL7

35 22 g xxy 71 x 71 x
22 GTO 34 03 RCL3 34 03 RCL3

09 9 61  + 61 +

33 06 STOG6 71 x 33 06 STOG6

23 LBL 34 04| RCL 4 34 07 RCL7

o1 1 61 + 71 x

34 06 RCL®6 71 x 34 04 RCL4

01 1 34 05| RCL5 61 +

00 O 61 + 33 05 STO5b

81 =+ 00 O 34 01 RCL1

33 06| STO6 35 23| gx=y 33 07 STO7

34 08| RCL 8 22 GTO 84 R/S

42  CHS 03 3

33 08| STO 8 44  CLX

23 LBL 34 08 RCL 8

02 2 71 x

34 06 RCL6 00 O

R 0y R4 oy R; X;

R2 03 RS Qo RB k

Rs o Re laol, Ax Ro Used    
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SIMULTANEOUS EQUATIONS
IN TWO UNKNOWNS
  

 

  

 

   
  

   
 

 

  

CODE KEYS CODE KEYS CODE KEYS

23 LBL 34 02 RCL2 35 01 gNOP

11 A 34 04 RCL4 35 01 gNOP

33 01 STO1 71 x 35 01 gNOP

35 08 gR!{ 51 -— 35 01 gNOP

33 02 STO2 34 07 RCL7 35 01 gNOP

35 08 gRI! 81 + 35 01 gNOP

33 03 STO3 84 R/S 35 01 gNOP

24 RTN 35 07 gx2y 35 01 gNOP

23 LBL 24 RTN 35 01 gNOP

12 B 35 01 gNOP 35 01 gNOP

3304 STO4 35 01 gNOP 35 01 gNOP

35 08 gR{ 35 01 gNOP 35 01 gNOP

33 05 STOS5 35 01 gNOP 35 01 gNOP

35 08 gRI 35 01 gNOP 35 01 gNOP

33 06 STOG6 35 01 gNOP 35 01 gNOP

34 03 RCL3 35 01 gNOP 35 01 gNOP

35 09 gR? 35 01 gNOP 35 01 gNOP

71 x 35 01 gNOP 35 01 gNOP

34 06 RCL6 35 01 gNOP 35 01 gNOP

34 01 RCL1 35 01 gNOP 35 01 gNOP

71 x 35 01 gNOP 35 01 gNOP

b1 -— 35 01 g NOP 35 01 g NOP

34 03 RCL3 35 01 gNOP 35 01 gNOP

34 05 RCLb5 35 01 gNOP 35 01 gNOP

71 x 35 01 gNOP 35 01 gNOP

34 02 RCL 2 35 01 gNOP 35 01 gNOP

34 06 RCL6 35 01 gNOP 35 01  gNOP

71 x 35 01  gNOP 35 01  gNOP

51 -— 35 01 gNOP 35 01  gNOP

84 R/S 35 01  gNOP 35 01  gNOP

33 07 STO7 35 01 gNOP

81 =+ 35 01 gNOP

34 01 RCL1 35 01 gNOP

34 05 RCL5 35 01 gNOP

71 x 35 01 gNOP

R4 e Ra f R7 D

R2 b RS d RB

R3 a RG c Rg  
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SIMULTANEOUS EQUATIONS IN
THREE UNKNOWNS

CODE KEYS CODE KEYS CODE KEYS

35 09 g¢gR?t 35 09 gR? 71 x

81 =+ b1 -— 34 01 RCL1

33 03 STO3 33 07 STO7 34 06 RCL6

44 CLX 34 08 RCL 8 71 x

35 00 gLSTX 34 06 RCL6®6 61 +

81 =+ 71 x 34 03 RCL3

33 02 STO 2 34 RCL 35 07 gxldy

44 CLX 09 9 b1 —

35 00 gLSTX 34 05 RCL5b 84 R/S

81 =+ 71 x 34 06 RCL6

33 01 STO1 51 — 84 R/S

84 R/S 84 R/S 34 08 RCL 8

11 A 34 07 RCL7 84 R/S

33 STO 34 06 RCL6 23 LBL

09 9 71 x 11 A

35 07  gxdy 34 RCL 33 06 STOG6
33 08 STO8 09 9 35 08 gR!

34 04 RCL4 34 04 RCLA4 33 05 STO5bH

33 07 STO7 71 x 35 08 gRI

84 R/S 51 - 33 04 STOA4

11 A 35 07 gx2y 34 01 RCL1

33 06 STOG6 81 -+ 71 x

35 07 gxy 33 06 STOG6 34 05 RCL5

33 05 STOb5 44 CLX 51 -

84 R/S 34 08 RCL 8 34 04 RCL4

41 1 34 04 RCL4 34 02 RCL?2

34 03 RCL3 71 x 71 x

34 04 RCL4 34 07 RCL 7 34 06 RCL6

71  x 34 05 RCL5b 51 -—

35 07  gx2y 71 x 24 RTN
b1  -— b1 -—

33 04 STO4 35 07  gxdy

34 03 RCL3 81 =

34 07 RCL7 33 08 STO8

71 x 34 02 RCL 2

R, b,/a, R4 Used R, Used

R, c,/a; Rs Used Rs a,z

Rs; d,/a; Re Used Ro    

 
 



Math 1-12A

SYNTHETIC DIVISION
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CODE KEYS CODE KEYS CODE KEYS

23 LBL 71 x 35 01 gNOP

11 A 34 04 RCLA4 35 01 gNOP

33 04 STO4 61 + 35 01 gNOP

35 08 gRIJ 84 R/S 35 01 gNOP

33 03 STO3 34 01 RCL1 35 01 gNOP

35 08 gRJ 71 x 35 01 gNOP

33 02 STO2 34 05 RCL5 35 01 gNOP

35 08 gRJ{ 61 + 35 01 gNOP

33 STO 84 R/S 35 01 gNOP

09 9 34 01 RCL1 35 01 gNOP

84 R/S 71 X 35 01 gNOP

33 08 STO 8 34 06 RCLG6 35 01 gNOP

35 08 gR/ 61 + 35 01 gNOP

33 07 STO7 84 R/S 35 01 gNOP

35 08 gRJ 34 01 RCL1 35 01 gNOP

33 06 STOG6 71 x 35 01 gNOP

35 08 gRJ 34 07 RCL7 35 01 gNOP

33 05 STO5 61 + 35 01 gNOP

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 STO1 34 08 RCLS8 35 01 gNOP

34 RCL 61 + 35 01 gNOP

09 9 24 RTN 35 01 gNOP

84 R/S 35 01 gNOP 35 01 gNOP

71 x 35 01 gNOP 35 01 gNOP

34 02 RCL2 35 01 gNOP 35 01 g NOP

61 + 35 01 gNOP 35 01 gNOP

84 R/S 35 01 gNOP 35 01 gNOP

34 01 RCL1 35 01 gNOP 35 01 gNOP

71 x 35 01 gNOP

34 03 RCL3 35 01 gNOP

61 + 35 01 gNOP

84 R/S 35 01 gNOP

34 01 RCL1 35 01 gNOP

R4 Xo R4 as R? a

R ae Rs as Rs do

R3 as Re az Ro ay    



 
 

 

     
 

 

   
 

 

 

100 Math 1-13A

RECTANGULAR, SPHERICAL CONVERSIONS

CODE KEYS CODE KEYS CODE KEYS

23 LBL 84 R/S 35 08 gRl!
11 A 35 08 gR! 24 RTN

33 01 STO1 35 08 gR! 35 01 gNOP
35 08 gR! 24 RTN 35 01 g NOP
33 02 STO2 23 LBL 35 01 g NOP
35 08 gR! 12 B 35 01 gNOP
33 03 STO3 33 01 STO1 35 01 gNOP

32 f! 35 08 gR/{ 35 01 gNOP
09 /x 33 02 STO2 35 01 g NOP

35 09 gRt?t 35 08 gRl! 35 01 g NOP
32 f! 33 03 STO3 35 01 gNOP
09 /x 31 f 35 01 gNOP
61 + 05 COS 35 01 g NOP

34 01 RCL1 34 01 RCL1 35 01 g NOP
32 f! 71 x 35 01 gNOP
09 +/x 34 02 RCL?2 35 01 g NOP
61 + 31 f 35 01 g NOP
31 f 04 SIN 35 01 g NOP
09 +/x 34 03 RCL3 35 01 gNOP

33 04 STO4 31 f 35 01 g NOP
34 03 RCL3 04 SIN 35 01 gNOP
35 07 g x3y 34 01 RCL1 35 01 g NOP

81 =+ 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 RCL2 34 02 RCL?2 35 01 gNOP
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 gRl!

84 R/S 84 R/S
35 08 gR! 35 08 gRl!

R1 X, r R4 r R?

R2 y,¢ R5 Rg

R; 2,0 Re Rg Used   
 

 
 



  

 

  

 

       
 

 

    

Math 1-14A 101

TRANSLATION AND/OR ROTATION

OF COORDINATE AXES

CODE KEYS CODE KEYS CODE KEYS

23 LBL 34 03 RCL3 35 01 gNOP
11 A 31 f 35 01 gNOP

33 01 STO1 05 COSs 35 01 gNOP
35 07 gxdy 34 04 RCL4 35 01 gNOP
33 02 STO2 71 x 35 01 gNOP

24 RTN 34 03 RCL3 35 01 gNOP
23 LBL 31 f 35 01 gNOP

12 B 04 SIN 35 01 gNOP
35 07 gxdy 34 05 RCL5 35 01 gNOP
34 02 RCL2 71 x 35 01 gNOP

51 — 61 + 35 01 gNOP
35 07 gx<y 24 RTN 35 01 gNOP

34 01 RCL1 23 LBL 35 01 gNOP

51 -— 15 E 35 01 gNOP

24 RTN 12 B 35 01 gNOP

23 LBL 14 D 35 01 gNOP

13 C 24 RTN 35 01 gNOP

33 03 STO3 35 01 gNOP 35 01 gNOP
24 RTN 35 01 gNOP 35 01 gNOP
23 LBL 35 01 gNOP 35 01 gNOP
14 D 35 01 gNOP 35 01 gNOP

3304 STO4 35 01 gNOP 35 01 gNOP
35 07 gx2y 35 01 gNOP 35 01 gNOP
33 05 STOS5 35 01 gNOP 35 01 gNOP
34 03 RCL3 35 01 gNOP 35 01 gNOP

31 f 35 01 gNOP 35 01 gNOP
05 COS 35 01 gNOP 35 01 gNOP
71 x 35 01 gNOP 35 01  gNOP

35 07 gxdy 35 01 gNOP 35 01 gNOP
42 CHS 35 01 gNOP 35 01 gNOP

34 03 RCL3 35 01 gNOP
31 f 35 01 g NOP
04  SIN 35 01 gNOP

71 x 35 01 gNOP

61 + 35 01 gNOP

R1 Xo R4 X R7

R> Yo Rs y Rs

R3 6 Re Rg Used
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ANGLE CONVERSIONS
  

 

 

 

         
 

 

    

CODE KEYS CODE  KEYS CODE KEYS

23 LBL 35 07 g x2y 81 =+
11 A 35 08 gR! 31 f

33 01 STO1 81 + 61 TF1
31 f 32 f! 22 GTO
61 TF1 51 SF1 03 3
22 GTO 24 RTN 71 x
00 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 09 9 03 3
00 O 31 f 35 07 gxdy

35 07 g x2y 61 TF1 35 08 gRI!
32 f! 22  GTO 81 =+
51 SF1 02 2 32 f!
24  RTN 71 x 51  SF1
23 LBL 15 E 24 RTN
12 B 34 01 RCL1 23  LBL

33 01 STO1 24 RTN 15 E
01 1 23 LBL 31 f
08 8 02 2 51  SF1
00 0 35 07  gxdy 24 RTN
35 g 35 08 gRl! 35 01 gNOP
02 = 81 =+ 35 01 gNOP
81 =+ 32 f! 35 01 gNOP
31 f 51 SF1 35 01 gNOP
61 TF1 24 RTN 35 01  gNOP
22 GTO 23 LBL 35 01 g NOP
o1 1 14 D 35 01 g NOP
71 x 33 01 STO1 35 01 g NOP
15 E 09 9

34 01 RCL1 41 1
24 RTN 01 1
23 LBL 06 6
01 1 00 O

R1 X R4 R7

R Rs Rs
R; Re Rg
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SECONDARY VALUES OF
SIN-!,COS-!, TAN™!
  

 

 

 

    
  

    
 

 

  

CODE KEYS CODE KEYS CODE KEYS

23 LBL 61 + 15 E
11 A 14 D 32 !
35 g 24 RTN 51  SF1
41 DEG 23 LBL 32 !
32 ! 14 D 71 SF2
04 SIN 31 f 24 RTN
01 1 61 TF1 35 01 gNOP
08 8 22 GTO 35 01  gNOP
00 O 03 3 35 01  gNOP

35 07 g x2y 31 f 35 01 g NOP
51 — 81 TF2 35 01 g NOP
14 D 22 GTO 35 01 gNOP
24  RTN 02 2 35 01 gNOP
23 LBL 24 RTN 35 01 g NOP
12 B 23 LBL 35 01 gNOP
35 g 02 2 35 01 gNOP
41 DEG 83 - 35 01 g NOP
32 ! 09 9 35 01 gNOP
05 COS 81 =+ 35 01  gNOP
03 3 35 g 35 01 g NOP
06 6 43 GRD 35 01 g NOP
00 O 24 RTN 35 01 g NOP

35 07 g x2y 23 LBL 35 01 gNOP
51 — 03 3 35 01 gNOP
14 D 35 g 35 01 gNOP
24 RTN 02 35 01  gNOP
23 LBL 71 x 35 01 gNOP
13 C 01 1 35 01 gNOP
35 g 08 8 35 01 g NOP
41 DEG 00 O 35 01 gNOP
32 ! 81 =+
06 TAN 35 g
01 1 42 RAD
08 8 24 RTN
00 O 23 LBL

R, R, R,

R2 R5 Rg

Rs Re Ro Used    



104  Math 1-17A

TRIGONOMETRIC FUNCTIONS
  

 

  

 

        
 

  
 

CODE KEYS CODE KEYS CODE KEYS

23 LBL 35 g 35 01 g NOP
11 A 04  x 35 01 g NOP
31 f 32 f! 35 01 gNOP
61 TF1 06 TAN 35 01 g NOP
22 GTO 15 E 35 01 g NOP
o1 1 24 RTN 35 01 gNOP
31 f 23 LBL 35 01 gNOP
06 TAN 02 2 35 01 gNOP
35 g 35 g 35 01 gNOP
04  x 04 Yx 35 01  gNOP
24  RTN 32 ! 35 01 gNOP
23  LBL 05  COS 35 01 gNOP
12 B 15 E 35 01 g NOP
31 f 24 RTN 35 01 gNOP
61 TF1 23  LBL 35 01 g NOP
22  GTO 03 3 35 01 gNOP
02 2 35 g 35 01 g NOP
31 f 04  x 35 01  gNOP
05 COS 32 f! 35 01  gNOP
35 g 04 SIN 35 01 gNOP
04  x 15 E 35 01 g NOP
24  RTN 24 RTN 35 01 gNOP
23  LBL 23 LBL 35 01  gNOP
13/ C 14 D 35 01 g NOP
31 f 31 f 35 01 g NOP
61 TF1 51  SF1 35 01 g NOP
22 GTO 24 RTN 35 01 g NOP
03 3 23 LBL 35 01 gNOP
31 f 15 E 35 01  gNOP
04 SIN 32 f! 35 01 g NOP
35 g 51 SF1
04  Yx 24 RTN
24 RTN 35 01 g NOP
23  LBL 35 01  gNOP
01 |1 35 01 g NOP

R4 R, R,

R, Rs Rg

R3 Re Ro Used   
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HYPERBOLIC FUNCTIONS

CODE KEYS CODE KEYS CODE KEYS

23 LBL 61 + 35 01 gNOP
11 A 81 =+ 35 01 gNOP
32 f! 24 RTN 35 01 gNOP
07 LN 23 LBL 35 01 gNOP
41 1 14 D 35 01 gNOP
35 g 35 g 35 01 gNOP
04  Yx 04 % 35 01 gNOP
51  — 24 RTN 35 01 gNOP
02 2 35 01 gNOP 35 01 gNOP
81 =+ 35 01 gNOP 35 01 gNOP
24 RTN 35 01 gNOP 35 01 gNOP
23  LBL 35 01 gNOP 35 01 gNOP
12 B 35 01 gNOP 35 01 gNOP
32 f! 35 01 gNOP 35 01 gNOP
07 LN 35 01 gNOP 35 01 gNOP
41 1 35 01 gNOP 35 01 gNOP
35 g 35 01 gNOP 35 01 g NOP
04  /x 35 01 gNOP 35 01 gNOP
61 + 35 01 gNOP 35 01 gNOP

02 2 35 01 gNOP 35 01 gNOP

81 = 35 01 gNOP 35 01 gNOP

24 RTN 35 01 gNOP 35 01 gNOP

23 LBL 35 01 gNOP 35 01 gNOP
13  C 35 01 gNOP 35 01 gNOP
32 ! 35 01 gNOP 35 01 gNOP
07 LN 35 01 gNOP 35 01 gNOP
33 STO 35 01 gNOP 35 01 gNOP
09 9 35 01 gNOP 35 01 gNOP
41 1 35 01 gNOP 35 01 gNOP
35 g 35 01 gNOP 35 01 gNOP
04 /x 35 01 gNOP
51  — 35 01 g NOP
34 RCL 35 01 gNOP
09 9 35 01 gNOP

35 00 gLST X 35 01 gNOP

R1 R4 R?

R2 R5 R8

R; Re Rg Used    



  

 

  

 

        
 

 

 

106  Math 1-19A

INVERSE HYPERBOLIC FUNCTIONS

CODE KEYS CODE KEYS CODE KEYS

23 LBL 81  + 35 01 g NOP
11 A 31 f 35 01 g NOP
41 1 07 LN 35 01 gNOP
32 ! 02 2 35 01 g NOP
09  /x 81 =+ 35 01 g NOP
01 1 24 RTN 35 01 gNOP
61 + 23  LBL 35 01 g NOP
31 f 14 D 35 01 g NOP
09 Vx 35 g 35 01 g NOP
61 + 04 Yx 35 01 g NOP
31 f 24 RTN 35 01 g NOP
07 LN 35 01 g NOP 35 01 g NOP
24  RTN 35 01 g NOP 35 01 gNOP
23 LBL 35 01 g NOP 35 01 g NOP
12 B 35 01 g NOP 35 01 g NOP
41 1 35 01 g NOP 35 01 g NOP
32 f! 35 01 g NOP 35 01 g NOP
09  Vx 35 01  gNOP 35 01 g NOP
01 1 35 01 g NOP 35 01 g NOP
51  — 35 01 g NOP 35 01 g NOP
31 f 35 01 g NOP 35 01 g NOP
09  /x 35 01 g NOP 35 01 g NOP
61  + 35 01 g NOP 35 01 g NOP
31 f 35 01 g NOP 35 01 g NOP
07 LN 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
13 C 35 01 g NOP 35 01 g NOP
41 1t 35 01 g NOP 35 01 g NOP
01 1 35 01 g NOP 35 01 g NOP

35 07 gxy 35 01 g NOP
61 + 35 01 g NOP
01 1 35 01 g NOP

35 00 g LST X 35 01 g NOP
51  — 35 01 g NOP

R, R4 R,

R, R Rs

R3 RG RQ    

 
 



Math 1-20A 107

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

 

         
 

 

 

CODE KEYS CODE KEYS CODE KEYS

23  LBL 84 R/S 04 SIN
11 A 34 03 RCL3 35 07 g x2y

33 03 STO3 34 01 RCL1 81 =+

35 08 gRl! 71 x 33 03 STO3
33 02 STO2 32 f! 34 01 RCL1
35 08 gRl! 04 SIN 71 x
33 01 STO1 24 RTN 32 f!

32 f! 23  LBL 04 SIN
09  /x 12 B 84 R/S

34 02 RCL?2 33 03 STO3 34 03 RCL3
32 ! 35 08 gR/{ 34 02 RCL2
09 x 33 02 STO2 71 x
61 + 35 08 gRJ 32  f!

34 03 RCL3 33 01 STO1 04 SIN
32 ! 32 f! 24  RTN
09 Vx 09 Vx 35 01 gNOP
51 — 34 02 RCL2 35 01 g NOP
02 2 32 ! 35 01 g NOP
81 + 09 /x 35 01 gNOP

34 01 RCL1 61 + 35 01  gNOP
34 02 RCL2 34 01 RCL1 35 01 gNOP

71 x 34 02 RCL2 35 01 gNOP
81 =+ 71 x 35 01 gNOP
32 f! 34 03 RCL3 35 01 g NOP
05 COS 31 f 35 01 gNOP
84 R/S 05 COS 35 01 g NOP
31 f 71 x 35 01  gNOP
04  SIN 02 2 35 01 g NOP

34 03 RCL3 71 x 35 01  gNOP
81 =+ 51 — 35 01  gNOP

33 03 STO3 31 f
34 02 RCL?2 09 Vx

71 x 84 R/S
32 f! 34 03 RCL3
04 SIN 31 f

R1 a R4 R7

R2 b R5 RB
     R3 corC Re Ro Used
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SOLUTION OF A TRIANGLE
(GIVEN a, A, Cor a, B, C)
 

 

         
 

 

    

CODE KEYS CODE KEYS CODE KEYS

23 LBL 35 g 35 01 gNOP
11 A 41 DEG 35 01 gNOP
35 g 33 02 STO2 35 01 gNOP
41 DEG 35 08 gRY{ 35 01 gNOP

33 01 STO1 33 01 STO1 35 01 gNOP
35 08 gRJ 35 08 gRI{ 35 01 gNOP
33 02 STO2 33 03 STO3 35 01 gNOP
35 09 gRt 34 02 RCL2 35 01 gNOP

61  + 31 f 35 01 gNOP
01 1 04 SIN 35 01 gNOP

08 8 71 x 35 01 gNOP
00 O 01 1 35 01 gNOP

35 07 g x<3y 08 8 35 01 gNOP
51  — 00 O 35 01 gNOP
84 R/S 34 02 RCL2 35 01 gNOP

33 03 STO3 34 01 RCL1 35 01 gNOP
31 f 61 + 35 01 gNOP

04 SIN 51  — 35 01 gNOP
71 x 84 R/S 35 01 gNOP

34 02 RCL2 31 f 35 01 gNOP
31 f 04 SIN 35 01 gNOP

04 SIN 33 02 STO2 35 01 gNOP
81 -+ 81 =+ 35 01 gNOP
84 R/S 84 R/S 35 01 gNOP

34 01  RCL1 34 01 RCL1 35 01 g NOP.

31 f 31 f 35 01 gNOP
04  SIN 04 SIN 35 01 gNOP

71 x 34 03 RCL3 35 01  gNOP

34 03 RCL3 71 x 35 01 gNOP

31 f 34 02 RCL2 35 01 gNOP

04 SIN 81 =+

81 + 24 RTN

24 RTN 35 01 g NOP

23 LBL 35 01 g NOP
12 B 35 01  gNOP

R1 Used R4 R,

R, Used Rs Rg

R3 Used Re Rg Used
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SOLUTION OF A TRIANGLE
(GIVEN B, b, ¢)

CODE KEYS CODE KEYS CODE KEYS

23 LBL 35 g 35 01 gNOP
11 A 02 =« 35 01 gNOP
32 ! 31 f 35 01 g NOP
51 SF1 81 TF2 35 01 gNOP
32 f! 35 08 gRJ 35 01 gNOP
71  SF2 35 01 gNOP 35 01 gNOP
24 RTN 34 02 RCL?2 35 01 gNOP
23 LBL 34 03 RCL3 35 01 gNOP
12 B 61 + 35 01 gNOP

33 01 STO1 35 07 gx2y 35 01 gNOP
35 08 gR/J 51 — 35 01 gNOP
33 04 STO4 42 CHS 35 01 gNOP
35 08 gR/J 84 R/S 35 01 gNOP
33 02 STO2 35 00 gLSTX 35 01 gNOP

31 f 35 07 gx2y 35 01 gNOP
04 SIN 31 f 35 01 gNOP

34 01 RCL1 04 SIN 35 01 gNOP
71 x 34 01 RCL1 35 01 gNOP

34 04 RCL4 71 x 35 01 gNOP
81 =+ 34 03 RCL3 35 01 gNOP
32 f! 31 f 35 01 gNOP
04 SIN 04 SIN 35 01 gNOP
84 R/S 81 =+ 35 01 gNOP

33 03 STO3 84 R/S 35 01 gNOP
23 LBL 44 CLX 35 01 gNOP
05 5 34 03 RCL3 35 01 gNOP
02 2 51 — 35 01 gNOP
00 O 84 R/S 35 01 g NOP
00 O 33 03 STO3 35 01 gNOP
41 1 22 GTO 35 01 gNOP
01 1 05 5
08 8 35 01 gNOP
00 O 35 01 gNOP
31 f 35 01 gNOP
61 TF1 35 01 g NOP

R4 c R4 b R7

R2 B R5 Rg

R; C Re Rg Used    
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SPHERICAL TRIANGLES
  

 

  

 

        
 

 

    

CODE KEYS CODE KEYS CODE KEYS

44 CLX 31 f 35 09 gR?
32 f! 61 TF1 35 09 gR?
51 SF1 42 CHS 33 03 STO3
84 R/S 35 01 gNOP 31 f

33 03 STO3 61 + 05 COS
35 08 gRY{ 32 ! 34 01 RCL1
33 02 STO?2 05 COS 31 f
35 08 gRJ{ 33 01 STO 1 05 COS
33 01 STO 1 23 LBL 34 02 RCL2

44 CLX 12 B 31 f
84 R/S 14 D 05 COS
23 LBL 33 04 STO4 71 x
13 C 14 D 31 f
31 f 33 05 STO5 61 TF1
51 SF 1 14 D 42 CHS
84 R/S 33 06 STO6 35 01 g NOP
23 LBL 34 01 RCL1 51  —
11 A 84 R/S 34 01 RCL1

34 01 RCL1 34 02 RCL?2 31 f
34 02 RCL2 84 R/S 04 SIN

31 f 34 03 RCL3 81 =+
04 SIN 84 R/S 34 02 RCL2
32 f! 34 04 RCL4 31 f
01 R-P 84 R/S 04 SIN

34 03 RCL3 34 05 RCL5 81 =+
31 f 84 R/S 32 f!
04 SIN 34 06 RCL6 05 COS
71 x 24 RTN 24 RTN

34 02 RCL2 23 LBL 35 01 g NOP
31 f 14 D 35 01 g NOP
05 COS 34 01 RCL 1

34 03 RCL3 34 02 RCL2
31 f 33 01 STO1
05 COS 34 03 RCL3
71 x 33 02 STO2

R, Used Ri Aora R,

R2 Used Rs Borb Rg

R Used Re Corc Ry Used
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AREA OF A TRIANGLE

CODE KEYS CODE KEYS CODE KEYS

23 LBL 23 LBL 33 06 STO®6
1 A 13 C 35 08 gR!
14 D 33 01 STO1 33 05 STO5b5

35 07 g xly 35 07 g x2y 35 08 gR!
35 08 gR{ 31 f 3304 STO4

61 + 04 SIN 34 06 RCL®6
61 + 35 00 gLSTX 51 —
02 2 35 08 gR!{ 34 02 RCL2
81 = 35 07 gxly 71 x
41 1t 31 f 34 06 RCL®6
41 1 04 SIN 34 05 RCL5
41 1 71 x 51 —

34 01 RCL1 35 07 gxly 34 01 RCL1
51 — 32 ! 71 x
71 x 09 /x 61 +

35 07 g xy 71 x 34 05 RCL5
34 02 RCL2 02 2 34 04 RCL4

51 — 81 =+ 51 —
71 x 35 07 g xdy 34 03 RCL3

35 07 g xdy 34 01 RCL1 71 x

34 03 RCL3 61 + 61 +

51 — 31 f 02 2
71 x 04 SIN 81 =+
31 f 81 =+ 35 g

09 /x 24 RTN 06 ABS
24 RTN 23 LBL 24 RTN
23 LBL 14 D 35 01 gNOP
12 B 33 03 STO3 35 01 g NOP
31 f 35 08 gRJ{ 35 01 g NOP
04 SIN 33 02 STO2 35 01 g NOP

71 x 35 08 gR{
71 x 33 01 STO1
02 2 24 RTN
81 = 23 LBL
24 RTN 15 E

R4 Used R4 Used R;
R2 Used Rs Used Rs

R3 Used Re Used Ro Used   
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AREA OF APOLYGON

CODE KEYS CODE  KEYS CODE KEYS

23 LBL 15 E 35 01 gNOP

1 A 34 05 RCL5S 35 01 gNOP

33 04 STO4 02 2 35 01 gNOP

35 08 gR!{ 81 =+ 35 01 gNOP

33 03 STO3 24 RTN 35 01 gNOP

35 08 gR!{ 23 LBL 35 01 gNOP

33 02 STO2 15 E 35 01 g NOP

35 08 gR!{ 35 07  gx2y 35 01 g NOP
33 01 STO1 35 08 gRI 35 01 gNOP

34 03 RCL3 61 + 35 01 gNOP

61 + 33 06 STOG6 35 01 gNOP

34 02 RCL2 35 08 gRI 35 01 gNOP

34 04 RCL4 35 07 gx2dy 35 01 g NOP

51 — 51 -— 35 01 gNOP

71 x 34 06 RCL6 35 01 g NOP

33 05 STO5 71  x 35 01 gNOP

34 04 RCLA4 33 STO 35 01 g NOP

34 03 RCL3 61 + 35 01  gNOP

23 LBL 05 5 35 01 g NOP

o1 1 34 04 RCLA4 35 01 gNOP

84 R/S 34 03 RCL3 35 01 gNOP

33 04 STO4 24 RTN 35 01 gNOP

36 07  gx2y 35 01 g NOP 35 01 g NOP
33 03 STO3 35 01 gNOP 35 01 gNOP

15 E 35 01 gNOP 35 01  gNOP

22 GTO 35 01  gNOP 35 01  gNOP

01 1 35 01  gNOP 35 01  gNOP

23 LBL 35 01 gNOP 35 01 gNOP

12 B 35 01 gNOP 35 01 g NOP

33 04 STO4 35 01 gNOP 35 01 gNOP

35 07 gxldy 35 01  gNOP
33 03 STO3 35 01 g NOP

15 E 35 01 g NOP
34 02 RCL 2 35 01 gNOP

34 01 RCL1 35 01| gNOP

R, X1 Ra Used R,

R Y1 Rs Used Rg

Rs Used Re Used Rg   
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CIRCLE DETERMINED BY THREE POINTS
  

 

  

 

         
 

 

  

CODE KEYS CODE KEYS CODE KEYS

23 LBL 34 05 RCL5S 34 02 RCL 2

11 A 35 07 gx2y 51 -—
33 02 STO2 51 — 34 04 RCL4

35 07 g x2y 84 R/S 34 02 RCL2

33 01 STO1 33 01 STO1 61 +

24  RTN 34 02 RCL2 71 x

23 LBL 84 R/S 61 +

12 B 34 04 RCLA4 34 03 RCL3

3304 STO4 51 -— 34 01 RCL1

35 07 gx<ly 35 07 gx3y 51 —
33 03 STO3 34 03 RCL3 02 2

15 E b1 -— 71 x

33 07 STO7 31 f 81 +

14 D 01 R-P 24 RTN

33 08 STOS8 84 R/S 35 01 gNOP

24 RTN 23 LBL 35 01 gNOP

23 LBL 14 D 35 01 gNOP

13 C 34 04 RCL4 35 01 gNOP

33 04 STO4 34 02 RCL2 35 01 gNOP

35 07 gx<y b1 -— 35 01 gNOP

33 03 STO3 34 03 RCL3 35 01 gNOP

15 E 34 01 RCL1 35 01 gNOP

33 056 STO5S 51 -— 35 01  gNOP

14 D 81 =+ 35 01  gNOP

33 06 STOG6 24 RTN 35 01 gNOP

34 08 RCL8 23 LBL 35 01  gNOP

51 — 15 E 35 01 g NOP
35 07 g xdy 34 03 RCL3 35 01 gNOP

34 07 RCL7 34 01 RCL1 35 01 gNOP

b1 -— b1 -— 35 01  gNOP

35 07 g xdy 34 03 RCL3

81 =+ 34 01 RCL1

33 02 STO2 61 +

34 06 RCL6 71 x

71 x 34 04 RCL4

R4 X1, Xo R4 Y2.Y3 R, Ky

R Yi.Yo Rs K, Rs N,

R3 X2, X3 Re N, Ro Used    
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EQUALLY SPACED POINTS ON A CIRCLE
  

  

           
 

 

 

   

CODE KEYS CODE KEYS CODE KEYS

23 LBL 35 08 gR/ 35 01 gNOP

11 A 33 01 STO1 35 01 g NOP

35 ¢ 84 R/S 35 01 gNOP

02 w 33 03 STO3 35 01 gNOP

02 2 35 07 gxy 35 01 gNOP

71 x 33 04 STO4 35 01 gNOP

33 01 STO1 34 01 RCL1 35 01 g NOP

04 4 23 LBL 35 01 g NOP

00 O 01 1 35 01 gNOP

00 O 34 02 RCL 2 35 01 gNOP

33 02 STO 2 32 f! 35 01 g NOP

03 3 01 R-P 35 01 gNOP

06 6 34 03 RCL3 35 01 gNOP

00 O 61 + 35 01 g NOP

33 05 STOb 84 R/S 35 01 gNOP

43 EEX 35 07 gxy 35 01 gNOP

02 2 34 04 RCL4 35 01 gNOP

31 f 61 + 35 01 gNOP

04 SIN 84 R/S 35 01 g NOP

o1 1 34 01 RCL1 35 01 gNOP

35 23 gx=y 34 05 RCL5 35 01 g NOP

34 02 RCL 2 61 + 35 01 gNOP

33 05 STOb 33 01 STO1 35 01 gNOP

44 CLX 22 GTO 35 01 gNOP

35 24 gx>y 01 1 35 01 gNOP

34 01 RCL1 35 01  gNOP 35 01 gNOP

33 056 STOb 35 01 gNOP 35 01 g NOP

84 R/S 35 01 gNOP 35 01 gNOP

41 1 35 01 g NOP 35 01 gNOP

34 05 RCL5b 35 01 g NOP 35 01 gNOP

35 07  gxly 35 01 gNOP
81 -+ 35 01 gNOP

33 05 STO5b 35 01 g NOP

35 08 gRJ 35 01 gNOP

33 02 STO2 35 01  gNOP

LR1 27,0 R4 Yo R;

R, 400, r Rs 360, c Rs

R; X0 Re Rg Used
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POLYGONS INSCRIBED IN AND

CIRCUMSCRIBED ABOUT A CIRCLE

CODE KEYS CODE KEYS CODE KEYS

23 LBL 34 03 RCL3 35 01 gNOP
11 A 71 x 35 01 gNOP

33 03 STO3 02 2 35 01 g NOP
01 1 81 =+ 35 01 gNOP
08 8 24 RTN 35 01 gNOP
00 O 23 LBL 35 01 gNOP

35 07 g xy 14 D 35 01 g NOP
81 =+ 34 01 RCL1 35 01 gNOP

33 01 STO1 31 f 35 01 g NOP
35 07 g xy 06 TAN 35 01 gNOP
33 02 STO2 34 02 RCL2 35 01 g NOP

35 g 71 x 35 01 gNOP
41 DEG 02 2 35 01 gNOP
24 RTN 71 x 35 01 gNOP
23  LBL 24 RTN 35 01 g NOP
12 B 23 LBL 35 01 g NOP

34 01 RCL1 15 E 35 01 g NOP
31 f 34 01 RCL1 35 01 gNOP
04 SIN 31 f 35 01 gNOP

34 02 RCL?2 06 TAN 35 01 gNOP
71 x 34 02 RCL?2 35 01 g NOP
02 2 32 ! 35 01 gNOP
71 x 09 /x 35 01 g NOP
24 RTN 71 x 35 01 g NOP
23 LBL 34 03 RCL3 35 01 gNOP
13 C 71 x 35 01 gNOP

34 01 RCL1 24 RTN 35 01 gNOP
02 2 35 01 gNOP 35 01 g NOP
71 x 35 01 g NOP 35 01 gNOP
31 f 35 01 gNOP 35 01 g NOP
04 SIN 35 01 g NOP

34 02 RCL?2 35 01 g NOP
32 ! 35 01 g NOP
09 /x 35 01 gNOP
71 x 35 01 gNOP

Ry 180/n Ra R;

R r Rs Rs
R3 n RG RQ Used
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UNIT CONVERSIONS:

C-F; ft, in~cm; Ib—>kg

CODE KEYS CODE KEYS CODE KEYS

23 LBL 02 2 04 4

11 A 71 x 05 b

31 f 61 + 03 3

61 TF 1 02 2 05 b

22 GTO 83 - 09 9

01 1 05 b5 02 2

41 1 04 4 03 3

o1 1 71 x 07 |7

83 - 24 RTN 31 f

08 8 23 LBL 61 TF 1

71 x 02 2 22 GTO

03 3 41 1 03 3

02 2 03 3 71 x

61  + 00 O 24 RTN

24 RTN 83 - 23 LBL

23  LBL 04 4 03 3

o1 1 08 8 81 =+

41 1 81 =+ 15 E

03 3 41 1 24 RTN

02 2 31 f 23 LBL

b1 — 83 INT 14 D

01 1 33 01 STO1 31 f

83 - b1 — 51 SF 1

08 8 01 |1 24 RTN

81 -+ 02 2 23 LBL

15 E 71 x 15 E

24 RTN 34 01 RCL1 32 !
23 LBL 15 E 51 SF 1

12 B 84 R/S 24 RTN

31 f 35 07 gx2y 35 01  gNOP

61  TF 1 24 RTN

22 GTO 23 LBL

02 2 13 C

35 07 gxy 41 1t
01 1 83 -

R, Used R4 R,

Rz Rs Rs
R3 Re Ro   
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UNIT CONVERSIONS:

mi—~km; gal=ltr; yd—>m; ac—>ft2

CODE KEYS CODE KEYS CODE KEYS

23 LBL 04 4 35 01 gNOP

1 A 04 4 35 01 gNOP

41 1 22 GTO 35 01 gNOP

01 1 02 2 35 01 gNOP

83 - 23 LBL 35 01 gNOP

06 6 14 D 35 01 gNOP

00 O 41 1 35 01 gNOP

09 9 04 4 35 01 gNOP

03 3 03 3 35 01 gNOP

04 4 05 b5 35 01 gNOP

04 4 06 6 35 01 g NOP
22 GTO 00 0 35 01 gNOP
02 2 23 LBL 35 01 gNOP

23 LBL 02 2 35 01 gNOP

12 B 31 f 35 01 gNOP

41 1 61 TF1 35 01 gNOP

03 3 22 GTO 35 01 gNOP

83 - 01 1 35 01 gNOP

o7 7 71 x 35 01 gNOP

08 8 24 RTN 35 01 gNOP

05 b5 23 LBL 35 01 gNOP

04 4 15 E 35 01 gNOP

01 1 31 f 35 01 gNOP

o1 1 51 SF1 35 01 gNOP

07 7 24 RTN 35 01 gNOP

08 8 23 LBL 35 01 gNOP

04 4 o1 1 35 01 gNOP

22 GTO 81 -+ 35 01 gNOP

02 2 32 f! 35 01 gNOP
23  LBL 51 SF1 35 01 gNOP

13 C 84 R/S

41 ¢t 35 01 gNOP

83 - 35 01 gNOP

09 9 35 01 gNOP

01 1 35 01 gNOP

R1 R4 R?

R, Rs Rg

R3 Re RQ   
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POLYNOMIAL EVALUATION (REAL)

CODE KEYS CODE KEYS CODE KEYS

23 LBL 61 + 35 01 gNOP

11 A 71 x 35 01 gNOP

31 f 34 06 RCL6 35 01  gNOP

43 REG 61 + 35 01 gNOP

33 01 STO1 71 x 35 01  gNOP

84 R/S 34 05 RCLb 35 01 g NOP

33 02 STO2 61 + 35 01 gNOP

84 R/S 71 x 35 01 gNOP

33 03 STO3 34 04 RCL4 35 01 gNOP

84 R/S 61 + 35 01 g NOP
33 04 STO4 71 x 35 01 gNOP

84 R/S 34 03 RCL3 35 01 gNOP

33 05 STOb 61 + 35 01 gNOP

84 R/S 71 x 35 01 gNOP

33 06 STOG6 34 02 RCL2 35 01 gNOP

84 R/S 61 + 35 01 g NOP
33 07| STO7 71 x 35 01  gNOP

84 R/S 34 01 RCL1 35 01  gNOP

33 08 STOS8 61 + 35 01  gNOP

84 R/S 24 RTN 35 01 gNOP

33 STO 35 01 g NOP 35 01 g NOP
09 9 35 01 g NOP 35 01 g NOP
84 R/S 35 01 gNOP 35 01 gNOP

23| LBL 35 01 gNOP 35 01 g NOP
12 B 35 01 gNOP 35 01  gNOP

41 1 35 01 g NOP 35 01 g NOP
41 1t 35 01  gNOP 35 01  gNOP

41 1 35 01 gNOP 35 01 gNOP

34 RCL 35 01 gNOP 35 01  gNOP

09 9 35 01 gNOP 35 01 g NOP

71 x 35 01 gNOP

34 08 RCL 8 35 01 gNOP

61 + 35 01 g NOP
71 x 35 01 g NOP

34 07 RCL7 35 01 gNOP

Ri ao R4 as R7 as

R2 a R5 aa R8 ay

R3 a, Re as Ro ag    

 
 



  

 

  

 

         
 

 

  

Math 1-32A 119

LINEAR AND LAGRANGIAN INTERPOLATIONS

CODE KEYS CODE KEYS CODE KEYS

3304 STO4 35 07 gxy 34 02 RCL2

35 08 gR/J b1 -— b1 —

33 03 STO3 71 x 34 07 RCL7

35 08 gR/{ 33 06 STOG6 34 03 RCL3

33 02 STO?2 24 RTN b1 —

35 08 gR/{ 23 LBL 71 x

33 01 STO1 14 D 34 04 RCL4

84 R/S 41 1 71 x

23 LBL 34 06 RCLG6 34 07 RCL 7

12 B 81 = 34 01 RCL1

33 05 STOS 33 06 STOG6 51 —

34 01 RCL1 44 CLX 34 07| RCL 7

b1 -— 34 02 RCL 2 34 03 RCL3

34 04 RCLA4 34 01 RCL1 b1 -—

71 x 51 — 71 x

34 03 RCL3 81 =+ 34 05 RCL5b

34 05 RCL5 34 02 RCL 2 71 x

b1 -— 34 03 RCL3 61 +

34 02 RCL2 b1 -— 34 07 RCL7

71 x 81 =+ 34 01 RCL1

61 + 33 05 STOb5 b1 -

34 03 RCL3 44 CLX 34 07 RCL7

34 01 RCL1 34 01 RCL1 34 02 RCL 2

b1 -— 34 02 RCL 2 b1 —

81 =+ b1 -— 71 x

24 RTN 81 —+ 34 06 RCL6

23 LBL 34 01| RCL1 71 x

13 C 34 03 RCL3 61 +

33 03 STO3 b1 — 24 RTN

35 07 gx3dy 81 =+ 35 01 g NOP
33 02 STO2 33 04 STO4

b1 — 24| RTN

35 07 gxdy 23 LBL

33 01 STO 1 15 E

34 03 RCL3 33 07 STO7

R1 Used R4 Used R, Used

R> Used Rs Used Rsg
R; Used Re Used Re    
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FINITE DIFFERENCE INTERPOLATION

CODE KEYS CODE KEYS CODE KEYS

23  LBL 24 RTN 24 |RTN

11 A 23 LBL 35 01  gNOP

3304 STO4 13 C 35 01 gNOP

35 08 gR! 41 1 35 01 gNOP

33 03| STO3 34 RCL 35 01 gNOP

35 08  gR{ 09 9 35 01 g NOP
33 02 STO2 51  — 35 01 gNOP

35 08  gRY 34 08 RCLS 35 01 gNOP
33 01 STO 1 81 + 35 01 gNOP

24 RTN 33 01 STO1 35 01 gNOP

23  LBL 34 05 RCL5 35 01 gNOP

12 B 71 x 35 01 gNOP

33 08 STO 8 34 03 RCL3 35 01 gNOP

35 08 gR/{ 61 + 35 01 gNOP

33 STO 34 01 RCL1 35 01 gNOP

09 9 34 01 RCL1 35 01 gNOP

34 03 RCL3 01 |1 35 01 gNOP

34 02 RCL 2 61 + 35 01 gNOP

51 — 71 x 35 01 g NOP
33 05 STOb 33 02 STO2 35 01 gNOP

34 03 RCL3 02 2 35 01 gNOP

61 + 81 =+ 35 01 g NOP
34 04 RCLA4 34 06 RCL6 35 01 gNOP

35 07  gxdy 71 x 35 01 gNOP
51  — 61  + 35 01 gNOP

33 06 STOG6 34 02  RCL2 35 01 g NOP

34 03 RCL3 34 01  RCL1 35 01 gNOP

51  -— 01 1 35 01  gNOP

34 02 RCL2 51 — 35 01  gNOP

02| 2 71 x 35 01 g NOP

71 x 06 6

61  + 81 =+

34 01 RCL1 34 07 RCL7

51  — 71 x

33 07 STO 7 61 +

R+ Y1, u Ra Ya R, 8%y.y,
R va, (u+1)u Rs Sy_y, Rs h

Rs Y3 Re 82yo Ro X3    
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NUMERICAL INTEGRATION (DISCRETE CASE)
 

 

     
 

    
 

 

  

CODE KEYS CODE KEYS CODE KEYS

23  LBL 24 RTN 35 01 gNOP

11 A 23 LBL 35 01  gNOP

33 02 STO 2 15 E 35 01 gNOP

35 07  gxdy 35 07 gxdy 35 01 gNOP
33 01 STO1 04 4 35 01 gNOP

24 RTN 71  x 35 01 gNOP

23 LBL 61 + 35 01 gNOP

12 B 34 02 RCL2 35 01 gNOP

41 ¢t 61 + 35 01 gNOP

61 + 34 01 RCL1 35 01 gNOP

33  STO 71 x 35 01 gNOP

61 + 03 3 35 01 gNOP

02 2 81 =+ 35 01 gNOP

24 RTN 24 RTN 35 01 gNOP

23  LBL 35 01 gNOP 35 01 gNOP

13 C 35 01 gNOP 35 01 gNOP

41 1 35 01 gNOP 35 01 gNOP

34 02 RCL?2 35 01 gNOP 35 01 gNOP

61 + 35 01 gNOP 35 01 gNOP

34 01  RCL1 35 01 gNOP 35 01 gNOP

71 x 35 01 gNOP 35 01 gNOP

02 2 35 01 gNOP 35 01 gNOP

81 -+ 35 01 gNOP 35 01 gNOP

24 RTN 35 01  gNOP 35 01 gNOP

23  LBL 35 01 gNOP 35 01 gNOP

14 D 35 01 gNOP 35 01 gNOP

41 ¢t 35 01  gNOP 35 01 gNOP

61 + 35 01  gNOP 35 01 gNOP

35 07 g xy 35 01  gNOP 35 01 gNOP

04 4 35 01 gNOP 35 01 gNOP

71 x 35 01  gNOP

61  + 35 01 g NOP
33 STO 35 01 g NOP
61 + 35 01 gNOP

02 2 35 01 gNOP

R4 h R4 R7

R, Used R5 Rs

R3 Re RQ   
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SIMPSON’S RULE FOR NUMERICAL INTEGRATION
 
 

  

          
 

 

  

CODE KEYS CODE KEYS CODE KEYS

33 03 STO3 11 A 03 3

35 08 gR/ 04 4 81 =

33 02 STO2 71 x 84 R/S

35 08 gRY 33 STO 23 LBL
33 01 STO1 61 + 11 A

35 09 gR* 05 5 35 01 g NOP
35 07 gxdy 34 01 RCL1 35 01 gNOP

b1 -— 34 04 RCLA4 35 01 gNOP

34 03 RCL3 61 + 35 01 gNOP

81 =+ 33 01 STO1 35 01 gNOP

33 04 STO4 11 A 35 01 gNOP

34 01 RCL1 02 2 35 01 gNOP

11 A 71 x 35 01 gNOP

33 05 STO5bH 33 STO 35 01 gNOP

34 03 RCL3 61 + 35 01 gNOP

02 2 05 5 35 01 gNOP

81 = 35 g 35 01 g NOP
o1 1 83 DSz 35 01 gNOP

51 — 22 GTO 35 01 gNOP

33 08 STOS8 01 1 35 01 gNOP

41 1 34 01 RCL1 35 01 gNOP

31 f 34 04 RCL4 35 01 gNOP

83 INT 61 + 35 01 gNOP

35 23 gx=y 11 A 35 01 gNOP

22 GTO 04 4 35 01 gNOP

o1 1 71 x 35 01 gNOP

00 O 33 STO 35 01 gNOP

81 =+ 61 + 35 01 gNOP

84 R/S 05 5 35 01 gNOP

23 LBL 34 02 RCL2 35 01 gNOP

o1 1 11 A

34 01 RCL1 34 05 RCL5

34 04 RCLA4 61 +

61 + 34 04 RCL4

33 01 STO1 71 x

R1 R4 h R,

Rz b Rs Jf Rs Used
Rs n Re Ro Used  
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FIRST ORDER DIFFERENTIAL EQUATION

CODE KEYS CODE KEYS CODE KEYS

23 LBL 51 — 35 01 gNOP
11 A 34 01 RCL 1 35 01 g NOP

33 01 STO1 34 03 RCL3 35 01 gNOP
35 08 g Rl 61 + 35 01 g NOP
33 02 STO?2 12 B 35 01 gNOP
35 08 g Ry 34 05 RCLS 35 01 gNOP
33 03 STO3 04 4 35 01 g NOP
35 08 g Rl 71 x 35 01 gNOP
35 08 gR! 61 + 35 01 gNOP

23 LBL 34 04 RCL 4 35 01 gNOP
01 1 61 + 35 01 g NOP
12 B 06 6 35 01 gNOP

33 04 STO4 81 =+ 35 01 gNOP
34 03 RCL 3 34 03 RCL 3 35 01 gNOP

71 x 71 x 35 01 gNOP

02 2 34 02 RCL?2 35 01 gNOP
g1 =+ 61 + 35 01 gNOP

34 02 RCL 2 84 R/S 35 01 g NOP
61 + 33 02 STO?2 35 01 gNOP

34 03 RCL3 34 01 RCL1 35 01 gNOP
02 2 34 03 RCL3 35 01 g NOP
81 + 61 + 35 01 gNOP

34 01 RCL1 33 01 STO1 35 01 gNOP
61 + 22 GTO 35 01 gNOP
12 B 01 1 35 01 gNOP

33 05 STO5 23 LBL 35 01 gNOP
34 03 RCL3 12 B 35 01 gNOP

71 x 35 01 gNOP 35 01 g NOP
02 2 35 01 g NOP 35 01 gNOP
71 x 35 01 gNOP 35 01 a NOP

34 02 RCL?2 35 01 gNOP
61 + 35 01 g NOP

34 04 RCL 4 35 01 g NOP
34 03 RCL3 35 01 gNOP

71 x 35 01 g NOP

R Used R4 Used R;
R2 Ued  Bs Used Rs
Rs Used Re Ro  
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ROOTS OF f(x) =0 IN AN INTERVAL

CODE KEYS CODE KEYS CODE KEYS

33 07 STO7 02 2 22 GTO
35 07 g xly 23  LBL 00 O
33 01 STO1 00 O 23  LBL

23 LBL 34 01  RCL1 03 3
02 2 34 02 RCL?2 34 04 RCL4
11 A 61 + 84 R/S

33 03 STO 3 02 2 34 08  RCL8
00 O 81 =+ 33 01 STO1

35 23 g x=y 3304 STO4 22 GTO
34 01 RCL1 11 A 02 2

84  R/S 35 g 23  LBL
34 01 RCL1 06 ABS 11 A
34 06 RCL6 34 05 RCL5 35 01 g NOP

61 + 35 24 gx>y 35 01 g NOP

33 02 STO2 22 GTO 35 01 g NOP
33 08 STO8 03 3 35 01 g NOP

1 A 34 01 RCL1 35 01 g NOP
34 03 RCL3 1 A 35 01 g NOP

71 x 33 03 STO 3 35 01 g NOP
00 O 34 04 RCLA4 35 01 g NOP

35 24 g x>y 1 A 35 01  gNOP

22 GTO 34 03 RCL3 35 01 g NOP
00 O 71 x 35 01 g NOP

34 02 RCL2 00 O 35 01 g NOP
33 01 STO 1 35 24 gx>y 35 01 g NOP
34 06 RCL®6 22 GTO 35 01 g NOP

61 + 04 4 35 01 g NOP
33 02 STO2 34 04 RCLA4 35 01 g NOP
34 07 RCL7 33 01 STO1 35 01 g NOP
35 07 g xy 22 GTO 35 01 g NOP
35 24 gx>y 00 O

84 R/S 23 LBL
35 01 g NOP 04 4
34 01 RCL1 34 04 RCL4

22 GTO 33 02 STO2

R, Used R4 Used R7 b

R, Used Rs € Rs Used

R3 Used Re Ax Ro Used   
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DETERMINANT AND CHARACTERISTIC

EQUATION OF A 3 x 3 MATRIX

CODE KEYS CODE KEYS CODE KEYS

23 LBL 34 04 RCLA4 71 x

11 A 71 x 34 05 RCL5

33 06 STOG6 61 + 71 x

35 08 gR{ 34 RCL 61 +

33 08 STO 8 09 9 34 06 RCL6

35 08 gR!{ 34 05 RCL5 34 02 RCL2

33 01 STO1 71 x 71 x

24 RTN 61 + 34 07 RCL7

23 LBL 34 01 RCL1 71 x

12 B 34 02 RCL2 51  -—

33 STO 71 x 34 08 RCLS8

09 9 51 — 34 04 RCLA4

356 08 gRJ{ 34 01 RCL1 71 x

33 02 STO 2 34 02 RCL2 34 03 RCL3

35 08 gRI{ 61 + 71 x

33 04 STO4 34 03 RCL3 51 —

24 RTN 71 x 34 01 RCL1

23 LBL 51 — 34 RCL

13 C 84 R/S 09 9

33 03 STO3 23 LBL 71 x

35 08 gR!{ 14 D 34 05 RCL5

33 05 STO5 34 01 RCL1 71 x

35 08 gR!{ 34 02 RCL2 51 —

33 07 STO7 71 x 24 RTN

84 R/S 34 03 RCL3 35 01 g NOP

34 01 RCL1 71 x 35 01 g NOP

34 02 RCL2 34 08 RCL 8 35 01 g NOP

61 + 34 RCL 35 01 g NOP

34 03 RCL3 09 9 35 01 g NOP

61 + 71 x 35 01 g NOP

84 R/S 34 07 RCL7

34 06 RCL6 71 x

34 07 RCL7 61 +

71 x 34 06 RCL 6

34 08 RCLS8 34 04 RCLA4

R1 ai R4 b, R7 Ci

R> b, Rs ca Rs as
R3 C3 RG ajs RQ bj;     
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2x 2 MATRIX OPERATIONS

CODE KEYS CODE KEYS CODE KEYS

23  LBL 34 08 RCLS8 34 08 RCLS8

1 A 61 + 71 x

3304 STOA4 24 RTN 61 +

35 08 gR! 23 LBL 84 R/S

33 03 STO 3 14 D 34 03 RCL3

35 08 gR! 34 01 RCL1 34 05 RCL5

33 02 STO 2 34 05 RCL5b 71  x

35 08 gR! b1  -— 34 04 RCL4

33 01 STO1 84 R/S 34 07 RCL7

24 RTN 34 02 RCL 2 71 x

23  LBL 34 06 RCL®6 61 +

12 B b1 -— 84 R/S

33 08 STO 8 84 R/S 34 03 RCL3

35 08 gR! 34 03 RCL 3 34 06 RCL6

33 07  STO7 34 07 RCL7 71 x

35 08 gR! b1 — 34 04 RCL4

33 06 STOG6 84 R/S 34 08 RCL8

35 08 gR! 34 04 RCL4 71 x

33 05 STO5 34 08 RCL 8 61 +

24 RTN 51 — 24 RTN

23 LBL 24 RTN 35 01 g NOP

13 C 23 LBL 35 01 g NOP

34 01 RCL1 15 E 35 01 g NOP

34 05 RCL5 34 05 RCL5 35 01 g NOP

61 + 34 01 RCL1 35 01 g NOP

84 R/S 71 x 35 01 g NOP

34 02 RCL 2 34 02| RCL 2 35 01 g NOP

34 06 RCL®G6 34 07 RCL7 35 01 g NOP

61 + 71 x 35 01 g NOP
84 R/S 61 + 35 01 g NOP

34 03| RCL3 84  R/S

34 07 RCL7 34 01 RCL1

61| + 34 06 RCL®6

84  R/S 71| x

34 04 RCL4 34 02 RCL2

R1 ai R4 ag R7 bs

R a, Rs b, Rs ba

Rs as Rs b, Ro    
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3 x 3 MATRIX INVERSION

CODE KEYS CODE KEYS CODE KEYS

34 RCL 34 03 RCL 3 34 01 RCL1

09 9 34 04 RCLA4 11 A

34 03 RCL3 11 A 84 R/S

34 02 RCL 2 42 CHS 23 LBL

11 A 84 R/S 11 A

84 R/S 35 08 gRI 71 x

35 08 g R 34 06 RCL 6 35 07  gx2y
34 06 RCL 6 34 03 RCL3 34 05 RCL 5

34 03 RCL 3 34 01 RCL1 71  x

34 08 RCL 8 11 A b1 —

11 A 84 R/S 35 07 gxy
42 CHS 12 B 81 =+

84 R/S 34 06 RCL®6 24 RTN

35 08 gRIJ 34 RCL 23 LBL

34 05 RCL5 09 9 12 B

34 02 RCL 2 34 01 RCL1 35 08 gR/{

33 05 STOS5 11 A 34 05 RCL 5

35 08 gRIJ 42 CHS 34 04 RCL4

33 02 STO2 84 R/S 33 05 STO5

35 08 gRJ 12 B 35 08 gRJ

34 06 RCLG6 34 07 RCL 7 3304 STO4

34 RCL 34 02 RCL 2 35 08 gRI

09 9 34 04 RCLA4 24 RTN

34 08 RCL8 11 A 35 01  gNOP

11 A 84 R/S 35 01 gNOP

84 R/S 35 08 gR{ 35 01  gNOP

35 08 gRI{ 34 08 RCL 8 35 01  gNOP

34 05 RCL5 34 02 RCL 2 35 01 gNOP

34 07 RCL 7 34 01 RCL1 35 01  gNOP

33 05 STO 5 11 A 35 01  gNOP

35 08 gR{ 42 CHS

33 07 STO 7 84 R/S

35 08 gR! 12 B

34 RCL 34 08 RCL 8

09 9 34 07 RCL 7

Ry Used R4 Used R, Used

R, Used Rs Used Rs Used

Rj Used Re Used Rg Used
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