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Introduction 3

INTRODUCTION

Programs for your HP-65 Math Pac 2 have been selected from the
areas of number theory, complex analysis, numerical analysis and
miscellaneous higher functions.

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 2 a useful tool for your
computational work, and welcome your comments, requests and
suggestions—these are our most important source of future user-
oriented programs.



4 Format of User Instructions

FORMAT OF USER INSTRUCTIONS

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

 

LINE INSTRUCTIONS DATA KEYS DISPLAY
 

1 Enter program [:][:_—]
 

2 Clear registers E
 

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

4 b; [.___l
 

5 E Answer
       (To run a new case, go to 2) I::
 

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 S in the above exampleis a special
note.

Lines are read in sequential order except where the INSTRUC-
TIONS column directs otherwise. For example, ‘“‘go to 2”” means to
jump to line 2. Repeated processes—used in most cases for a long
string of input/output data—are outlined with a bold border together
with a “Perform” instruction. In the above example. “Perform 3—4
for i=1, ..., n” means to execute the loop (line 3 and line 4) n
times. The first time, the dummy variable i takes the value I; the

second time i takes the value 2;etc.
Normally, as in the above example, the first instruction is “Enter

program’ which means load the preprogrammed magnetic card (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 [ENTER4]key. All other key designations
are identical to those appearing on the HP-65. Ignore any blank
positions in the KEYS column.

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



6 Entering a Program

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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OCTAL ARITHMETIC

 

OCTAL ARITHMETIC

+ -

MATH 2-01A

Given octal integers X, y, this program computes

Y8 © Xg

where operation o can be +, —, x or +.

Examples:

1. 2135 +37507g = 377224

2. 124

3. 123455 x 4567 = 613415634

4. 164

Note:

- 378 = "258

+ 4g = 3.404

IO
X

This program will accept non-octal input arguments con-

taining the digits 8 or 9. A number such as 9815 will be

treated the same as 12018 (88 = 108, 98 = 118)

 

 

 

 

 

 

 

 

 

      

LINE INSTRUCTIONS DATA KEYS DISPLAY

1 Enter program 0]

; LAl
4  Subtract N

; « Ce
6  Multiply y |+

7 x [c|
8  Divide y [t

; « Lol
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INTEGER BASE CONVERSION

 

( INTEGER BASE CONVERSION MATH 2-02A J
K
=

This program can be used to convert an integer n in base B; to an

equivalent integer in base B,, where B;, B, are integers such that

2<B;<L10(i=1,2).

 

n is first converted to a decimal integer then the decimal integeris

converted to an integer in base B,.

Notes: 1. Anon-integer entry is truncated to an integer which then

is converted to its equivalent integer in the specified base.

2. This program will accept ““invalid” input arguments; e.g.,

9815 will be treated the same as 1201g (8s = 10sg,

98 = 118)

Examples:

1. 110, = 68

2. 346,¢ = 23415

 

LINE INSTRUCTIONS DATA KEYS DISPLAY

1 Enter program :[:]

oo [
B, [t]
B, A[

 

 

 

 

A
W
N
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BASE CONVERSION

( BASE CONVERSION MATH 2-03A J
=
=&

This program converts a positive decimal number Q to its equivalent

number R in base a (Q,o = R,), or converts a positive number R in

base a to a decimal number Q (R, > Q; ).

 

The base a can be any integer such that 2 < a<99.

A number such as 4B6,¢ cannot be represented directly on the dis-

play because the display is strictly numeric. Therefore, some con-

vention must be adopted to represent numbers R, when a > 10. We

use the convention of allocating two digit locations for each single

character in R, when a > 10.

For example, 4B6,¢ is represented as 041106, by our convention

(in hexadecimal system, A = 10, B =11, C =12, D= 13, E = 14,

F=15).

When displayed, this number may appear as 41106 or with an

exponent

4.1106 04

which is interpreted as 4.B6 x 162.

The displayed exponent 4 is in base 10 and only serves to locate the

decimal point (in the same manner as for decimal numbers).

When base a> 10 (as in the above example), divide the displayed

exponent by 2 to get the true exponent of the number. When the

displayed exponent is an odd integer, shift the decimal point of the

displayed number one place (to the left or right) and adjust its

exponent accordingly to make the true exponent an integer.

For example, the displayed number

1.112 -03

is interpreted as B.C x 1672 or 0.BC x 167 ".
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Notes: 1. When the magnitude of the number is very large or very

small, it takes a long time to execute this program. For

integer (with base a < 10), use Math 2—02A, Integer

Base Conversion.

2. This program will accept “invalid” input arguments; e.g.,

981g will be treated the same as 1201g (8 = 104,

98 = 118)'

Examples:

1. 0.2937,0 = 0.226277543¢

(Press [<] [9] to see the number)

2. 1.23,0 x 10712 =1.5A36A,¢ x 1671°

(After pressing [9] , display shows 1.051003061-20)

3. 7.200067g x 8'° =6.752284070,0 x 107°

(Press 7.200067 [EEX] 10 to enter the number 7.200067g x

8719 in thecalculator.)

4. D.2EE4,¢ x 16'%2 =3.710731485,0 x 10'°

(Press 13.02141404 [EEX] 24 to enter the number D.2EE4,¢ x

x 1612))

 

LINE INSTRUCTIONS DATA KEYS DISPLAY
 

1 Enter program L1
 

 

 

 

 

     

2 Convert Q;o~R, a [+]

3 1fa<10,¢=10,ifa>10,c=100 c [t[

5  Convert Ry~Q,o ROt]

6 . I
7 |1fa<10,c=10,ifa>10,c=100 ¢ A| a  
 



Math 2—03A

 

STORE DATAINR,, R;, R;

;
0-> Ry > Rs

   

 

   
 

 
 

LBL 3LBL9 aira Ry

N r4+1_’R4   
YES

 

LBLS
rar3 > R;

5

A
A

 

rnrs +|.P. (l’3)_’R5

F.P. (fg)“’ R3

g = 1-> R4    
 

 

   

 

   

 

 
 

 

YES YES

=

LBL 4
1/r| -> R6

YES

r = Re

NO Y

Iral = Ry

-

LBL6
NO ‘ rsf6—>Rs

rg = 1-> R4   

 

DISPLAY ANSWER r;
   

Note: 1. P. =Integer Part

F. P. = Fractional Part

11
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COMPLEX ARITHMETIC

 

COMPLEX ARITHMETIC MATH 2-04A

+ - x = Xy g

L (xy +iy,) +(xg +iy2) =(x; +Xx2) +i(y; ty2)

 

2. (xg +iyy) - (x +iy2) = (%3 =x3) +i(y1 —y2)

3. (xg +iyy) (xg +iyp) =1, 1, eil01 +02)

where x; tiy; =1, eiel

X1 +'1y2 =1, 6102

4 Xty o0 ei(01-02). - , Xo +i}'2 #O

X t1ly;, Iy

Notation: Let a +ib be the answer.



Examples:

1. (3+4i)+(7.4-5.6i)=10.40 - 1.60i

2. (3+4i)-(7.4-5.6i))=-4.40 + 9.60i

3. (3.1 +4.6i) (5-12i)=70.70 - 14.20i
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3+4i .
4. T =0.25 + 0.64i

LINE INSTRUCTIONS DATA KEYS DISPLAY

1| Enter program I1
2

|

Add Y1 :,

3 (0]
4 va [t0]
5 a Lall1
6 LeL] o
7

|

Subtract Y1 :

g Lt0]
9 Y2 :

10 o [L]
1 LeL1 o
12

|

Multiply Y1 I:

13 o (Lt1]
14 v [t0]
15 xx» [c1 a
16 [eL1 b
17

|

Divide Y1 :

18 Xy :

19 v Lt0]
20 x LoL1
21 LeLT o
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COMPLEX FUNCTIONS zl, z22,vZ, Vz

COMPLEX FUNCTIONS MATH 2-05A

2| z? z Yz Xy ()
]

Suppose z = x +1iy, then

lz| = Vx2? + y2

22 = (x? -y?) +i(2xy)

 

/Xi ify=0andx<0

z= X+r .
vz T PA otherwise

2 X+r2 [0
J 2

1_X iy (z # 0)
z r* r?

where 1= Vx? +y?

Notation: Let a + ib be the answer.



 

 

 

 

 

 

 

 

 

 

 

 

 

Math 2—05A 15

Examples:

1. [3+4i|=5.00

2. (7 - 2i)®> = 45.00 - 28.00i

3. /7+6i =+(2.85+1.050)

. _1 . 0.15-10.23i
2+3i

LINE INSTRUCTIONS DATA KEYS DISPLAY

1 Enter program 0]

2 Compute |z| y :

3 « LAl1w

: [
7 Computevz N
° < el1 s
; S
10 Compute 'z v [t

12 (e] o       
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COMPLEX FUNCTIONS z", zn

 

 

COMPLEX FUNCTIONS MATH 2-06A

2" z% Xy g

Suppose z = x +iy = rei® then

z" =1 ei ¥ =1" (cosnf +isinnf)=a+ib

Lon_n (COS 0+360k . . 0+360k)
n

Z r
n

= Xk +iyk

where 0 is in degrees

n is a positive integer

and k=0,1,..,n-1.

Restriction: z #0
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Examples:

1. (3 +4.5i)° =926.44 - 4533.47i

2. 5+ 3i has three cube roots:

Xo tiyo = 1.77 + 0.32i

x; tiy, =-1.16 + 1.37i

X, tiy, =-0.61 - 1.69i

 

LINE INSTRUCTIONS DATA KEYS DISPLAY

1 Enter program [:E:]

Compute 2" 2L|
L
o Lall1 a
el o

Compute 2/ y E

|
n I:__—_l Xo

s v
Perform 10-11 for k=1,2,...,n-1 ‘R| x

RSl w
(Subroutine B sets machinein [:]:]

 

 

 

 

 

 

 

   

©
O

N
O
O

o
&

W
N

 

- o

 

-
—

-
—

 

 

DEG mode) CL]       
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COMPLEX FUNCTIONS €%, In z, a%log, z

 

 

COMPLEX FUNCTIONS MATH 2-07A
e? LNZ aZ  L0G,z X%y @

Suppose z=x +iy = reie, then

1. e* =¢e* (cos y +isiny), where y is in radians

2. Inz=Inr+i6, where z # 0

3.a%=¢?lna where a>0

1
4. log, =£, wherea >0,z #0

In a

Notation: Let u + iv be the answer.

Reference: Complex Analysis, L. V. Ahlfors, McGraw-Hill, 1966



Examples:

1. e3*%=_13.13 -15.20i

2. Ini=1.57

3. 23%41 = _746+2.89

4. log, (~7.46 +2.89i) = 3.00 + 4.00i

Math 2—07A 19

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

LINE INSTRUCTIONS DATA KEYS DISPLAY

1 Enter program :I:

2 Compute * y |:]

: |
5 Computeinz y [:l

v B

; <]

12 Compute log, 2 y l:

15 " 
(Machine now is in RAD mode)    [L]    
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COMPLEX FUNCTIONS 2%, 2%, log, w

 

1
Zw LOGZW x:y

( COMPLEX FUNCTIONS MATH 2-08A
zw

(@
]

Suppose z = x +iy, w = u +iv, then

1. 2% =e"1"% wherez#0

1
2. z2W=¢el"2/Ywherez#0,w#0

3. logzw=ln—w,wherez#0,w#=0
Inz

Notation: Let a +ib be the answer.
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Examples:

1. 1+=149+4.13i

1

2. (1.49 +4.13i)%"1 = 1.00 + 1.00i

3. logy iy (1:49 +4.13i) = 2.00 - 1.00i

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

LINE INSTRUCTIONS DATA KEYS DISPLAY

1 Enter program 1]

2 Compute z v E

3 o L]
4 v L]

; o s
7 Compute z/™ v [t

; .
; .
o el
1 Lol| »
12 Compute log, w v E:

13 VR

15 x el| a
16 Lo| b

(Machine now is in RAD mode) 11      
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COMPLEX TRIGONOMETRIC AND HYPERBOLIC
FUNCTIONS sin z, sinh z,csc z,csch z

 

COMPLEX TRIGONOMETRIC
AND HYPERBOLIC FUNCTIONS MATH 2-09A

SINZ  SINHZ CSCzZ CSCHZ R
 

Suppose z = X +1iy, then

1. sinz=sinx coshy +icos xsinhy

2. sinhz=-isiniz

3. cscz= 
sin z

4. cschz=icsciz

Restriction: z can not be a singular point of the function or

flashing zeros will result.

Notes: 1. All angles are in radians.

2. Let a +ib be the answer.

Reference: Handbook of Mathematical Functions, Abramowitz and

Stegun, National Bureau of Standards, 1968



Examples:

1. sin(2+3i)=9.15-4.17

2. sinh (3 - 2i) = -4.17 - 9.15i

3 csc (2 + 3i) = 0.09 + 0.04i

4. csch (1 +2i)=-0.22 - 0.64i

Math 2—09A 23

 

LINE INSTRUCTIONS DATA KEYS DISPLAY
 

1 Enter program L]
 

Compute sin z N
 

Lall] 
Rs] 

Compute sinh z .
 

LeIl 
Lrs] 

Compute csc z [+1
 

©
00

|
N

o
|

d
w
W
w
N

Lell|
 

- o [rs][] 

-
—

-
— Compute csch z L]
 

—
_

N Lo]
 

- w [rs]
   (Machine now is in RAD mode)   [L1    
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COMPLEX TRIGONOMETRIC AND HYPERBOLIC
FUNCTIONS cos z, cosh z, sec z, sech z

 

COSz COSHz SECZ  SECHZ e
( (SQUPEXTRCONOMETIIC MATH 2-10AJ

X
 

Suppose z = x + iy, then

1. cosz=cos x coshy —isin x sinh y

2. cosh z=cos iz

 3.secz=
cos Z

4. sechz=seciz

Restriction: z can not be a singular point of the function or

flashing zeros will result.

Notes: 1. All angles are in radians.

2. Let a +1ib be the answer.



Examples:

1. cos 2=-0.42

2. cosh (1 +2i)=-0.64 + 1.07i

3. sec (2 + 3i) = -0.04 + 0.09i

4. sech (1 +2i)=-0.41 - 0.69i

Math 2—10A 25

 

LINE INSTRUCTIONS DATA KEYS DISPLAY
 

1 Enter program LI
 

Compute cos z LI
 

LAl]
 

s
 

Compute cosh z LI]
 

I
 

N
o

o
s
A

W
N

s
 

Compute sec z I
 

©
o

N
 

-
 

1 Compute sech z L]
 

(DI1
 

-
   (Machine now is in RAD mode)   L]    
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COMPLEX TRIGONOMETRIC AND HYPERBOLIC
FUNCTIONS tan z, tanh z, cot z, coth z

 

COMPLEX TRIGONOMETRIC
AND HYPERBOLIC FUNCTIONS MATH 2-11A

TANZ TANHZ COoTz COTHZ @
 

Suppose z = x + iy, then

sin 2x + i sinh 2y
l. tanz= ————=

cos 2x + cosh 2y

inh 2x +1isin 25 tanhz= sinh 2x i sin 2y

cosh 2x + cos 2y

in 2x — i sinh 23, cotz=sm X i sinh 2y

cosh 2y - cos 2x

sinh 2x - isin 2
4. cothz= Y

cosh 2 x - cos 2y

Restriction: z can not be a singular point of the function or

flashing zeros will result.

Notes: 1. All angles are in radians.

2. Let a +ib be the answer.



Examples:

1. tan4=1.16

2. tanh (1 +2i)=1.17 - 0.24i

3. cot (4 + 0.01i) = 0.86 - 0.02i

4. coth (1+2i)=0.82+0.17i

Math 2—11A 27

 

 

 

 

 

 

 

 

 

 

 

 

 

 

LINE INSTRUCTIONS DATA KEYS DISPLAY

1 Enter program :E:l

2 Compute tan z Yy [:

3 x Al

]

e

4 [rRs][] o
5 Compute tanh z Yy :

6 « eIl1
7 rs ] b

8 Compute cot z y L—_—]

9 x Lell1
10 CrsIl

]

b

11 Compute coth z y I:I

12 X [1":' a

13 [rs1 o 
(Machine now is in RAD mode)    [L1    
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COMPLEX INVERSE TRIGONOMETRIC
AND HYPERBOLIC FUNCTIONS

sin—12, sinh—12, csc—1z, csch—-1z

 

COMPLEX INVERSE TRIGONOMETRIC
AND HYPERBOLIC FUNCTIONS MATH 2'12A

SIN'Z SINH'zZ csc'z cSCH'z @

Suppose z = x + iy, then

-11. sin"! z=ka+(-1)%sin"! B+(-D¥isgn(y)In [a+(a?-1)"]

where

a: Vix+ D)2 +y? + 2 V(x-1)2 +y?

N
|
—

N
|

|
-B== Vx+1)? +y? - V(x-1)? +y?

N
|
—

1 if y>0

()= 1.1 if ;’ZO

k is an integer.

2. sinh™! z=-isin7! iz

1 _ ..1
3. csc™ z=sin S z+#0)

4. csch™' z=icsc7liz  (z#0)

Notes: 1. All angles are in radians.

2. Inverse trigonometric and hyperbolic functions are

multiple-valued functions. The programs will compute

one answer only (k = 0).

3. Let a +ib be the answer.
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Examples:

1. sin™! (5 + 8i) = 0.56 + 2.94i

2. sinh™! (3.14 +10.3i) = 3.07 + 1.27i

3. csc! (5 + 8i) = 0.06 - 0.09i

4. csch™! (3.14 +10.3i) = 0.03 - 0.09i

LINE INSTRUCTIONS DATA KEYS DISPLAY

1 Enter program [::

2 Computesin~! z y I:l

4 (Rs][I b
5 Compute sinh™! 2 y []

6 x [8|1 a
7 (rs1 o
8 |Computecsc™! z y :

9 « el] a
10 (rs|1 b
11 Compute csch™! z y [:

13 (s1 o
(Machine now is in RAD mode) :E       
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COMPLEX INVERSE TRIGONOMETRIC
AND HYPERBOLIC FUNCTIONS

cos—1z, cosh—1z, sec—1z, sech—1z

 

COMPLEX INVERSE TRIGONOMETRIC
AND HYPERBgLIC FSP?CTIONS MATH 2'13A

COS-1Z COSH'z SEC'z SECH'z ()
]

Suppose z = x +1iy, then

1. cos™! 2= 2kn + {cos™ B-isga(y) In [a+ (o® - 1)*]}
where

a: VDT ey + 2 Vix- )Py

N
|
—

g= 1 V(x+1)? +y? -

N
|

N
|
=

1 if y>0
Sg"(Y)z‘-l if izo

k is an integer.

12. cosh™!z=icos!z

1 13. sec™ z=cos” (z#0)

N
|
n
—
a

4. sech™' z=isec™'z  (z#0)

Notes: 1. All angles are in radians.

2. Inverse trigonometric and hyperbolic functions are

multiple-valued functions. The program will compute

one answer only (k = 0).

3. Let a + bi be the answer.



Examples:

1. cos™! (0.9) = 0.45

2. cosh™ (5 + 8i) =2.94 + 1.0li

3. sec™! (5)=1.37

4. sech™ (5+ 8i)=-0.09 + 1.51i

Math 2—13A 31

 

LINE INSTRUCTIONS DATA KEYS DISPLAY
 

Enter program LI1 
Compute cos™! z [tL] 

La] 
Lrs1] 

Compute cosh™! z [+L] 

D
o
S
W
N

(s1] 

~
N Lrs|l 

Compute sec™! z I
 

eL]
 

10 (R] 
1 Compute sech™! z LI 
12 (o1] 

LRsL]   (Machine now is in RAD mode)   [1L    
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COMPLEX INVERSE TRIGONOMETRIC
AND HYPERBOLIC FUNCTIONS
tan—1 z, tanh—12, cot—1z, coth—-1z

 

INVERSE TRIGONOMETRIC
ODHYPERBOLIC FUNCTIONS MATH 2-14A

TANz TANHz COTz cOtHz xiy |8
 

Suppose z = x + iy

1+ 1-
1. tan"tz=1li(2k+1)7r—tan‘1 Y_tan™ ——le

2 X X

(1+y)2+x2 )

where k is an integer.

2. tanh™! z=-itan™! iz (22 #1)

3. cot™l z= % -tan~! z (z* #-1)

4. coth™ z=icot™ iz zZ*#1)

Notes: 1. All angles are in radians.

2. Inverse trigonometric and hyperbolic functions are

multiple-valued functions. The program will compute

one answer only (k = 0).

3. Let a +ib be the answer.



Examples:

1. tan™! (5)=1.37

2. tanh™! (8 - 5i) = 0.09 - 1.51i

3. cot™ (5 + 8i) = 0.06 - 0.09i

4. coth™! (-7i) = 0.14i
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LINE INSTRUCTIONS DATA KEYS DISPLAY

1 Enter program :l:

2 Compute tan™'z v [t

4 Le1 e
5 Compute tanh~' vy Lt]

7 I
8 Computecot™!z y E:l

11 Compute coth™'z y [:]

(Machine now is in RAD mode) ]    
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POLYNOMIAL EVALUATION (COMPLEX)

( POLYNOMIALEVALUATION MATH 2-15A _

S

Given a polynomial (with complex coefficients) of the form

 

1f(z)=coz" +c, 2" +...+cqpgz tcy

this program evaluates f(z,) = a + ib for any complex number z,

where ¢y = ay +iby k=0,1,2,....n

Zg = Xg tiyp



Example:

f(z)= (3 +4i)z* +1823 + (-2 +i)z2 - 10z + (5 - 7i)

Forzy,=2+i

f(zo) = -106.00 + 220.00i
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LINE INSTRUCTIONS DATA KEYS DISPLAY
 

Enter program L1 
bo [+] 
ao Lt] 
Yo L+] 
Xo LAl

 
 

Perform 6—7 fork=1,2,...,n-1 by L+L]
 

ak[
 

bn [tL]
 

©
0
0

N
O

o
&
W
N

an Le|
 

- o    LRl    
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INTERSECTIONS OF A LINE AND A CONIC SECTION

 

( ESTIRSZARE  MATH 2“6"%}
g
 

 

( ESTERSZARE  MATH 2"6A2mj
g

The program finds the intersections (X;, y;), (X2, y2) of

ax+by+c=0

[Ax2 +Bxy +Cy? +Dx+Ey+F=0

x; =-(by, t+c)/a (ifa+#0)

_ =B+ VB -4ay
Y1 2o

Xz = —(by, +¢)/a

6~ VB -4ay

where

 

32 a

Notes: 1. This program also handles the case when a = 0 (and

b # 0). It solves the problem by interchanging the roles

of x and y.

2. If Q = B% - 4ary <0 there are no real solutions; display

will show all 9’s.

3. If there is only one intersection, display will show

flashing zeros. This program will not find the inter-

section in this case.



Examples:

3x+4y+5=0

2x2 -3xy+y2 +x+10y+7=0

1.{

{x2 =1.00
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ys ==-2.00

'x, =-1.73

y, = 1.00

 

LINE INSTRUCTIONS DATA KEYS DISPLAY
 

Enter program on card 1 []
 

1L] 
Lt]
 

LAl
 

[+L]
 

O
A
W

N

L] 
LeL] 

o
O

o
>

[tL]
 

m. 
10 Las] 
1 Enter program on card 2 LAl X1
 

12 Lrs[
 

13 Lrs| X2 

14    Lrs]   Y2
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VECTOR PRODUCTS AND
ANGLE BETWEEN VECTORS

VECTOR PRODUCTS AND §
ANGLE BETWEEN VECTORS MATH 2-17A -

>> > >
x‘vxzvxs y1vy2!y3 x-y xxy §

= - . 3 .

X = (X1, X2, X3), Y =(Y1, Y2, y3) are two vectors in a 3-dimensional

space.

 

 

dot product X+ )7 =X1Y1 ¥ X2 T X3Y3

cross product z=X xy =(X,¥3 — X3Y2,X3Y1 - X1¥Y3,X1Y2 — X2¥1)

=(2y,29,23)

angle between x and )7

 

where



Examples:

x =(2.34, 5.17, 7.43)

y =(0.072, 0.231, 0.409)

X *y=4.40

6 = 7.82° = 0.14 radians = 8.68 grads

Ixl =9.35

Iyl = 0.48

X x y =(0.40,-0.42, 0.17)
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LINE INSTRUCTIONS DATA KEYS DISPLAY

1 Enter program I:]:I

2 o [tL]
3 o [t]
4 xx [all|
5 v Lt]l]
6 va [t]l
’ vo B[]
8  Computex *y and 0 el %y

9 LRs|l1 e
10 LRs]
i LRl] W
12

|

Compute X X ; E: Z

13 rs ] g

1 s   
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PARTIAL SUM AND PARTIAL PRODUCT

 

PARTIAL PRODUCT MATH 2-18A
z o s

This program will evaluate sums or products of the form

N N

Z f(k, x) or H f(k, x)

k=n k=n

and,in particular, sums or products of the form

N N

2o g o JJ g
k=nk=n

Note:  f(k, x) or g(k) must be programmed in the calculator by the

user. Assuming the value in the X register to be k and the

value in register R, to be x, 42 memory locations, the stack

registers and registers R4, Rs, Rg, R4, Rq are available for

evaluating the function.
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Examples:

10

. D x¥=0.999023438 for x = 0.5
k=1

Keysforf(k,x): [ ] El

10

2. JI k=10!=3628800.00
k=1

Keys for g(k): none

LINE INSTRUCTIONS DATA KEYS DISPLAY
 

1 Enter program L1
 

 

3 Switch to PRGM mode [L]
 

4 Enter f(k, x) or g(k) L0
 

5 Switch to RUN mode L]
 

(For partial product, go to 9) L]
 

6 Compute partial sum L+]
 

 

 

 

 

v vl
8 In the case of g(k), letx = 1. x Al] =

9 Compute partial product no

 

(For new values of n, N, x, go [
 

to 6 or 9. For a new function, L1
 

go to 2)    [T  
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GAUSSIAN QUADRATURE FORfab f(x) dx

GAUSSIAN QUADRATURE FOR/bf(x)dx MATH 2-19A1R

; 8

fiwssu\u QUADRATURE FOR/Bogax  MATH 2-19A2 ]

a s=

 

 

 

 

The program computes the value

b

f f(x) dx

a

for finite a, b and single-valued function f(x) by the six point Gauss-

Legendre quadrature formula

b 6_b-a zi(b-a)+b+a
[ f(x) = 5 Zwif(—z———>

i=1

 

where z, =-2, =.2386191861

z3 = -24 = .6612093865

Zs = -2¢ =.9324695142

w; =W, =.4679139346

w3 = wy =.360761573

Ws = Wg =.1713244924

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

Assuming the value in the X register to be x, 18 memory

locations and the stack registers are available for f(x).

Reference: Applied Numerical Methods, Carnahan, Luther and

Wilks, John Wiley and Sons, 1969
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Examples:

10

1. 9530
X

Keys for f(x): (9]

Correct answer is In 10.

2
e

2. f _dx =(0.37
. x(Inx)®

Keysfor f(x): [f] (] 3 [9] (x] (o]

.3
Correct answeris 3

 

LINE INSTRUCTIONS DATA KEYS DISPLAY

Enter program on card 1 I:'::_—_]

 

-

 

LAl
 

Enter program on card 2 l:‘:
 

[erol[a
 

Switch to PRGM mode E:‘
 

o
o
A
W
N

Enter f(x) ]
 

7 Switch to RUN mode E:][:
 

8 a [tL]
 

9 o

[

e

[

]
 

(For new values of a, b, go to 8. [:I:]
       For a new f(x), go to 3.) ::
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GAUSSIAN QUADRATURE FORfa@ f(x) dx

 

GAUSSIAN QUADRATURE FOR/cnf(x)dx MATH 2-20A

: 8

This program computes the value

f” f(x) dx

a

 

for finite a and single-valued function f(x) by the six point Gauss-
Legendre quadrature formula

w 6
1 4w; 2fx)dx=-y ——f(—2+a-1S as S((2 )

a i=1

where z; =-z, =.2386191861

Z3 =-24 = .6612093865

Zs = -Z¢ =.9324695142

w; = W, =.4679139346

ws = wy =.360761573

ws = wg =.1713244924

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

value in the X register to be x, 24 memory locations and

the stack registers are available for f(x).

Reference: Applied Numerical Methods, Carnahan, Luther and

Wilks, John Wiley and Sons, 1969



Math 2—20A 45

Examples:

1. f eX x08 dx = 0.92
0

Keysforf(x): [cHS] [t [LN] 8

(%]

Correct answeris I'(1.8) = 0.931383771

- dx
2. ——— =0.05
f (x2 +1)(x2 +4)?
0

Keysfor f(x): 1] (=] 1 3 [# [ =]

 

[x] (9]

Correct answerisi
288 °

LINE INSTRUCTIONS DATA KEYS DISPLAY
 

1 Enter program Math 2—19A1 11

LAl]
Enter program Math 2—20A 1

Switch to PRGM mode ]

Enterf(x) [

7 Switch to RUN mode 1]

8 a Lc|
(For a new value of a, go to 8. 11

For a new f(x), go to 3.) L1

 

 

 

 

 

o
s

Ww
W

N
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BESSEL FUNCTION Jn (x)

BESSEL FUNCTION J,(x) MATH 2-21A

Jn(x) dn =

This program computes the value of the Bessel function J,(x) by

using a numerical method which makes use of the recurrence

relation

 

2n
Jpo1 ()= < Jn(x) = Jn41 (%)

the summation relation

Jo(x) +2 D Ja(x) =1
i=1

and the fact that

lim J,(x)=0
n—>oo

First let

1 1
m=INT |1+ 3x!2 +9x3 + max (n, x)

where INT means “integer part of”.

Then set

Tm =a Tm+1 =0

where a is an arbitrary non-zero constant.

Then the series of terms, Ty, 0 <k <m, is computed by successively

applying the relation

Tt(9= 25 T(®) - Tenn)
starting with k = m.
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Ja(x) is then found by dividing the term T,(x) by the normalizing

constant

K=To(x) +2 zp: Ti(x)
i=1

where

if m is evenm
2

p...

m - 1
_ ifm is odd

2

Note that all the Ty are proportional to a, hence K and the result are

independent ofa.

Note: Jo(x) =1 for x < 107° but it is out of range for this program.

Examples:

1. Jo(4.7)=-0.27

2. J5(9.2)=-0.10

 

 

 

 

LINE INSTRUCTIONS DATA KEYS DISPLAY

1 Enter program I—____][:‘

2 o CFOC]
3 AL        
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KELVIN FUNCTIONS

 

( KELVIN FUNCTIONS

()

MATH 2-22A

4

_xz)
ber(x)=l—W+ _Eé_l_')T— -

1.,\? 1 ,\°

bei(x):lxz_(fi-f(_%_x_z)_ ...

4 (31)? (5!)?

(@
]

This program computes successive partial sums of the series. The

program stops and displays the last partial sum as the answer, when

two consecutive partial sums are equal or more than 50 terms have

been added.

Notes: 1. When x is too large, computing a new term of the series

might cause an overflow, in that case, display shows all

9’s and the program stops.

2. ber (-x) = ber (x), bei (=x) = bei (x)

Examples:

1. ber(4.4)=-3.93

2. bei (0.6) = 0.09

 

LINE INSTRUCTIONS DATA KEYS DISPLAY
 

1 Enter program I
 

 

 

     
2 For ber (x) 0 :

; < LA
4 For bei (x) 1 ::]

5 X (AL]  
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EULER ¢ FUNCTION

EULER ¢ FUNCTION MATH 2-23A

o(n) s

®(n) is the number of integers not exceeding and relatively prime to

n, where n is a non-negative integer.

 

Suppose
m2—_ m m

n=p;, !p; ..pk K

where p; (i =1, 2, ..., k) are distinct primes dividing n, then

®d(n)=n fi(l—i>

i=1 1

k

=1 @™ -p™")
i=1

Examples:

1. ®(30)=28.00

2. ®(251)=1250.00

 

LINE INSTRUCTIONS DATA KEYS DISPLAY

1 Enter program I_——__":

2 oAl
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GAMMA FUNCTION

 

C 5
GAMMA FUNCTION MATH 2-24A1}

[t

 

( GAMMA FUNCTION MATH 2-24A2J

|
=

This program approximates the value of gamma function I(x)

for 1 <x <70.

Nx) = f tX-1 et d¢ 3.

0

I'(x)

 o x
1. "(x)=(x-1)I(x-1)

2. For 1 <x <2, polynomial approximation can be used.

N(x)=1+b, (x-1)+by(x-1)2+...+bg(x-1)8
where b; =-0.577191652, b, =0.988205891

 

 

 

 

 

 

by =-0.897056937, b, = 0.918206857

bs = -0.756704078, bs = 0.482199394

b; =-0.193527818, bg =0.035868343

Note: This program can be used to find the generalized factorial x!

for 0 <x < 69.
x!'=T(x+1)

Examples:

1. T'(5.25)=35.21
2. 7'=T(8)=5040.00

3. 2.34!=T(3.34)=2.80

LINE INSTRUCTIONS DATA KEYS DISPLAY

1 Enter program on card 1 [:l:

2 Lall]
3 Enter program on card 2 :l:

4 « LAl1]
(For a new value of x, go to 4.) ::I       
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INCOMPLETE GAMMA FUNCTION

 

INCOMPLETE GAMMA FUNCTION

Y (a,x)

X

f et 1214t
0

v (a,x) =

= x3 g% 2:

n=0

where a >0, x >0.

MATH 2-25A

n
X

a(at1)...(atn)

(@
]

This program computes successive partial sums of the series. The

program stops when two consecutive partial sums are equal, and

displays the last partial sum as the answer.

Note: When x is too large, computing a new term of the series

might cause an overflow. In that case, display shows all

9’s and the program stops.

Examples:

1. v(1,2)=0.86

2. v(1,0.1)=0.10

 

LINE INSTRUCTIONS DATA KEYS DISPLAY
 

1 Enter program L]
 

2 |
 

3    (AL]    
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ERROR FUNCTION AND
COMPLEMENTARY ERROR FUNCTION

 

ERROR FUNCTION AND
COMPLEMENTARY ERROR FUNCTION MATH 2-26A

erfX @

 

 . ) 2
Error function erf x = e dt

 

Complementary error function

erfcx=1-erfx

where x >0

This program computes successive partial sums of the series. The

program stops when two consecutive partial sums are equal, and

displays the last partial sum as the answer.

Note: When x is too large, computing a new term of the series

might cause an overflow. In that case, display shows all

9’s and the program stops.

Reference: Handbook of Mathematical Functions, Abramowitz and

Stegun, National Bureau of Standards, 1968

Example:

erf (1.34) = 0.94

erfc (1.34) = 0.06

 

LINE INSTRUCTIONS DATA KEYS DISPLAY
 

1 Enter program :]:]
 

        



where
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CONFLUENT HYPERGEOMETRIC FUNCTION

 

HYPERGECOoh;‘EF%gI%NgUNCTION MATH 2-27A

 

 
a), x2 a), x"

M(a,b,x)=1+ix+()2 + +()n-——
b™ (b 2! 7 (b)a n!

(a)o =1

@p=aa+l)..(a+n-1)

(b)o =1

(b)y=b(b+1)...(b+n-1)

b#-m(m=0,1,2,...)

This program computes successive partial sums of the series. The

program stops when two consecutive partial sums are equal, and

displays the last partial sum as the answer.

Reference: Handbook of Mathematical Functions, Abramowitz and

Stegun, National Bureau of Standards, 1968

Examples:

1. M(0.6,0.8,0.1)= 1.08

2. M(-1, 1, 8) = =7.00

 

LINE INSTRUCTIONS DATA KEYS DISPLAY
 

1 Enter program [:[:
 

a [tL]
 

o [tL]
 

2

3

4      x LAl|
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GAUSSIAN HYPERGEOMETRIC FUNCTION

HYPERGEGMETRICFUNCTION MATH 2-28A

F(a, b; ¢;x) = F(b, a; c; x)

 

 

2 (@)K (b)kx*

Z::o Okk!

where |x| <1.

The series is not defined if c=-m(m =0, 1, 2, ...) except when a or

bisequal to-/(I=0,1, 2, ...) with / <m.

This program computes successive partial sums of the series. The

program stops when two consecutive partial sums are equal, and

displays the last partial sum as the answer.

Notation: (d), =1

@dy=dd+1)(d+2)..(d+k-1)

where d =a, b, orc

Some special cases are:

. 1 . —1. F(—n, n; 3 ,x> =Ta(1 - 2x)

2. F(-n,n+1;1;x)=P,(1 - 2x)

        3. F(—n,n+2a; a+%;) 2X)
(2)n

4, F(-n, a+1+8+n;a+1;x)= G%!IT Pn(a’B) (1-2x)

where T,,, P, Cn(a), Pn(a’B) denote Chebyshev, Legendre’s,

Gegenbauer’s and Jacobi’s polynomials respectively.
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Note: Displayed flashing zeros indicate that

1. The series is undefined for the set of input arguments.

or

2. The program has not found the sum of the series to

desired accuracy after the first 400 terms have been

added. This is likely to occur when |x| is near 1 (the

series converges slowly in that region).

Reference: Handbook of Mathematical Functions, Abramowitz and

Stegun, National Bureau of Standards, 1968

Example:

F(1,1;2;0.3)=1.19

 

LINE INSTRUCTIONS DATA KEYS DISPLAY
 

1 Enter program [1
 

 

 

     
2 a LtL]
3 o [tL]
4 o [t1]
5 x Lall|    
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CHEBYSHEV POLYNOMIAL

CHEBYSHEV POLYNOMIAL MATH 2-29A

Tn(X) g
 

This program computes the value of the Chebyshev polynomial

T,(x) by using the recurrence equation

Th+1(x) = 2xTp(x) = Tp1 (%)

where starting values are To(x) = 1, T;(x) = x and n is a non-

negative integer.

 

Example:

T; (0.4) =-0.94

LINE INSTRUCTIONS DATA KEYS DISPLAY
 

1 Enter program :Il:
 

: o
 

     3 « LAl]  
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LEGENDRE POLYNOMIAL

LEGENDRE POLYNOMIAL MATH 2-30A

P (X) g

 

This program computes the value of the Legendre polynomial P, (x)

by using the recurrence equation

(2n + 1) xP;(x) = nPy_1(x)

n+1
 Poii(x)=

where starting values are Py(x) = 1, P;(x) = x and n is a non-negative

integer.

Example:

P,0(0.98)=0.16

 

LINE INSTRUCTIONS DATA KEYS DISPLAY

1 Enter program I::
 

 

z -
 

    3 x -AIT I  
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HERMITE POLYNOMIAL

HERMITE POLYNOMIAL MATH 2-31A

Ha00 8

This program computes the value of the Hermite polynomial H,(x)

by using the recurrence equation

 

 

Hp+1(x) = 2x Hp(x) - 20 Hy(%)

where the starting values are Ho(x) = 1, H;(x) = 2x and n is a non-

negative integer.

Example:

H;(3) =3816.00

 

LINE INSTRUCTIONS DATA KEYS DISPLAY

1 Enter program I:|:|

2 n L0]
3 x Al]
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LAGUERRE POLYNOMIAL

 

LAGUERRE POLYNOMIAL

Ln(X)

This program computes the value of the Laguerre polynomial L;(x)

by using the recurrence equation

MATH 2-32A
&
=1]

Lo+1(x)=[(2n +1-X) La(x) - nLy4 (x)] /(n+ 1)

where the starting values are Ly(x) = 1, Ly(x) =1 -x,andnisa

non-negative integer.

 

Example:

L¢(3) =-0.01

LINE INSTRUCTIONS DATA KEYS DISPLAY
 

1 Enter program I
 

2 [tL]
  3   Lall]   
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SINE INTEGRAL

 

SINE INTEGRAL MATH 2-33A

Si(X)

Sine integral

o “sint e (=1)"x2"*!

Si(x) = f At 2 (2n+ 1) (20 + 1)!
0 n=0

(4
]

where X is real.

This program computes successive partial sums of the series. The

program stops when two consecutive partial sums are equal, and

displays the last partial sum as the answer.

 

Si(x)

T

?—L-.— ——— s s s aomen o [ o-

10

0 T T T T T T =X
4 2 4 6 8 10 12 

Notes: 1. When x is too large, computing a new term of the series

might cause an overflow. In that case, display shows all

9’s and the program stops.

2. Si(=x) = =Si (x)

Reference: Handbook of Mathematical Functions, Abramowitz and

Stegun, National Bureau of Standards, 1968

Examples:

1. Si(0.69) = 0.67

2. Si(9.8) = 1.67

 

LINE INSTRUCTIONS DATA KEYS DISPLAY

1 Enter program :][:

2 « LAl
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COSINE INTEGRAL

COSINE INTEGRAL MATH 2-34A

Ci(x)

Cosine integral

X oo

, cost-1 (-x2"
=y+Ilnx+ —dt=y+Inx+ E 2

Citx) =y +lInx [ t yronx = 2n (2n)!

 

(4
]

where x > 0, and v = 0.5772156649 is the Euler’s constant.

This program computes successive partial sums of the series. When

two consecutive partial sums are equal, the value is used as the sum

ofthe series.

7] 1 10 /\‘.‘ s—~0 ©
2

 
Notes: 1. When x is too large, computing a new term of the series

might cause an overflow. In that case, display shows all

9’s and the program stops.

2. Ci(=x)=Ci(x) - im for x > 0.

Reference: Handbook of Mathematical Functions, Abramowitz and

Stegun, National Bureau of Standards, 1968

Examples:

1. Ci(1.38)=0.46

2. Ci(5)=-0.19
 

LINE INSTRUCTIONS DATA KEYS DISPLAY

1 Enter program ::

2 « Lall

]
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EXPONENTIAL INTEGRAL

EXPONENTIAL INTEGRAL MATH 2-35A

Ei (X) E

* et = x"
Ei = — dt=vy+1 + E

n=1

 

 

 

where X > 0 and y = 0.5772156649 is Euler’s constant.

This program computes successive partial sums of the series. When

two consecutive partial sums are equal, the value is used as the sum

of the series.

Ei(x)

0 : XT T T T T T 1

244 6 8 10 12 14 16

 

-3- 
Note: When x is too large, computing a new term of the series

might cause an overflow. In that case, display shows all 9’s

and the program stops.

Reference: Handbook of Mathematical Functions, Abramowitz and

Stegun, National Bureau of Standards, 1968



Examples:

1. Ei(1.59)=3.57

2. Ei(0.61)=0.80
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LINE INSTRUCTIONS DATA KEYS DISPLAY
 

Enter program []
 

    LAl   
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FRESNEL INTEGRALS

FRESNEL INTEGRALS MATH 2-36A

C(X) S (X) g

 

Fresnel cosine integral

C(x)=f cos(%fi)dt
0

2n

5@)
n-o (2n)!(4n+1)

Fresnel sine integral

S(x) = .[" sin(%tz) dt

2n+1

- (-D)"
_Z(2n+l<) x4n+3

)! (4n + 3)

This program computes successive partial sums of the series. The

program stops when two consecutive partial sums are equal, and

displays the last partial sum as the answer.

C(x)

] CI c

S5t —fr =t —

S(x)
. S(x)

S(x)
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Notes: 1. This program requires |x| < 3.6 or flashing zeros will

result. As |x| varies from O to 3.6, the accuracy of the

answer will decrease from 10 digits to 2 or 3 digits.

2. lim C(x) = lim S(x) = %
X —> oo X —> oo

3. C(-x) = -C(x), S(-x) = -S(x)

Reference: Handbook of Mathematical Functions, Abramowitz and

Stegun, National Bureau of Standards, 1968

Examples:

1. C(0.42)=0.42

2. S(-3)=-0.50

 

LINE INSTRUCTIONS DATA KEYS DISPLAY

1 Enter program [:”:]

2 Compute C(x) x Al

3 Compute S(x) X :
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COMPLETE ELLIPTIC INTEGRALS

 

( COMPLETE ELLIPTIC INTEGRALS MATH 2-37A

CEl (@
]

The generalized complete elliptic integral of the second kind is

defined as

nf2 . 2
A+(B-A)sin“t

CEI(k;A,B)=f —(—)—-— dt (0<k<1)

0 V1 -k?sin? t

To evaluate the integral, let

UO=1,V0= Vl—k2, a():A,bo:B

be the starting values. Compute the sequences of numbers

Ui+ = Ui ty;

Vit = 2V

_ i
3j+1 =3+ —

i

bi+1 =2 (ajv; + b;)

The processis stopped at the n'! step such that

Un—1 (1-107°)<vp_,

Then the integral is computed by

CEI (k; A, B) =Z- In+1 
n

Some important special cases are:

1. A=1,B=1

Complete elliptic integral of the first kind

2
K(k):f a0

0 V1-k%sin?t



Math 2—-37A 67

2. A=1,B=0

1 -sin? t
a2

B(K)= f _losinft g
0 V1-Kk%sin?t

3. A=0,B=1

D(k) =fsmt dt

0 V1-k?sin? t

Note: Special values are displayed for invalid arguments:

1. If k? > 1, display = 10°°

2. Ifk? =

10°°  ifB>0
display = -10°°  ifB<0

A ifB=0

References: 1. Numerical Calculation of Elliptic Integrals and

Elliptic Functions, R. Bulirsch, Handbook Series

Special Functions, Numerical Mathematik 7, 1965

2. Tables of Higher Functions, Jahnke-Emde-Losch,

McGraw-Hill, 1960

Example:

CEI (0.5;1,1)=K (0.5)=1.69

 

 

 

 

 

LINE INSTRUCTIONS DATA KEYS DISPLAY

1 Enter program E:[:]

2 I

3 A L]
‘ o (Al        





O
0
o

~
N
N

w
n
A
W
N
-

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.
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PROGRAM LISTINGS

Page

. Octal Arithmetic . . ... ... ... ... ... ........ 70

. Integer Base Conversion . . . . . ... .............. 7

. Base Conversion . . . ... .. ... ... ... .. ... ..., 72

. Complex Arithmetic . . . ... .. ... ............ 73
: 2 1. Complex Functions |z|, Zl , \/z_, [z .e e e 74

. Complex Functionsz™,z" . . . . .. ... ... .. ....... 75

. Complex Functions eZ, lnlz, az,logaz . ... .. ... ..., 76

. Complex Functions z%,z% log, w . ... ... ... ...... 77

. Complex Trigonometric and Hyperbolic Functions

sinz,sinhz,cscz,cschz . . .. ... ... ... ....... 78

Complex Trigonometric and Hyperbolic Functions

cosz,coshz,secz,sechz . . ... .............. 79

Complex Trigonometric and Hyperbolic Functions

tanz,tanh z,cotz,cothz . . ... .. ... ... ...... 80

Complex Inverse Trigonometric and Hyperbolic Functions
sin"! z,sinh™! z,csc z,esch™'z ... L. L. 81

Complex Inverse Trigonometric and Hyperbolic Functions
cos''z,cosh™'z,sec’lz,sech™tz .. ............ 82

Complex Inverse Trigonometric and Hyperbolic Functions
tan"' z, tanh ' z,cot™' z,coth™ z . . . .. ... ... ... 83

Polynomial Evaluation (Complex) . .. ... .......... 84
Intersections of a Line and a Conic Section

Card1 . . . . . ..e85
Card2 . . . . ..e86

Vector Products and Angle Between Vectors . . . . . ... ... 87

Partial Sum and Partial Product . . . . .. ... ... ...... 88

Gaussian Quadrature for fb f(x) dx
Card 1 . . . . . ..eee 89
Card2 . . . ..e90

. Gaussian Quadrature for /" f(x)dx . .............. 91

. Bessel FunctionJ,(x) . .. ... ... ... ... ........ 92

. KelvinFunctions . .. .. ... ... .. .. ......... 93

. BEuler®Function . .. .. .................... 94

. Gamma Function

Card1 . ... . ..e95
Card2 . . . . ..ee96

. Incomplete Gamma Function . . . .. .. ... ... ...... 97

. Error Function and Complementary Error Function . . ... .. 98

. Confluent Hypergeometric Function . .. ... ... ...... 929

. Gaussian Hypergeometric Function . . . . ... ... .. ... 100

. Chebyshev Polynomial . . ... ... ............. 101

. Legendre Polynomial . . . ... ... ............. 102

. Hermite Polynomial . . . . ... ... .. ........... 103

. Laguerre Polynomial . .. ... ... ............. 104

. Sinelntegral . . . . ... ... L0 Loo 105

. CosinelIntegral . .. ... ... ... .. ... ..., 106

. Exponential Integral . . . ... .. ... ... ... ..... 107

. FresnelIntegrals . . . . .. ... .. ... .. ......... 108

. Complete Elliptic Integrals . . . .. ... ... ........ 109
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OCTAL ARITHMETIC
 

 

 
 

     
 

   
 

 

    

CODE KEYS CODE KEYS CODE| KEYS

23 LBL 01 |1 61 +

1 A 33 02 [STO 2 24 RTN

15 E 44 CLX 23 LBL

61 |+ 33 05 STO5 15 E

22 GTO 23 |LBL 32 !

09 9 01 1 00 -OCT

23 LBL 34 03 RCL3 356 07 gx<y

12 B 32 ! 32 [f!
15 E 83 INT 00 ->OCT

51  — 41 |1 35 07 gxldy
22 GTO 44 CLX 24 RTN

09 9 35 23 g x=y 35 01 gNOP

23 LBL 22 GTO 35 01 g NOP

13 C 02 2 35 01 gNOP

15 E 08 |8 35 01 g NOP

71 x 71 x 35 01 g NOP
23 LBL 33 03 STO3 35 01 gNOP

09 9 31 f 35 01 g NOP

31 f 83 INT 35 01 g NOP

00 ->OCT 34 02 RCL2 35 01 gNOP

24  RTN 34 04 RCLA4 35 01 gNOP

23 LBL 71 x 35 01 g NOP

14 D 33 02 STO 2 35 01 g NOP

15 E 81 = 35 01 g NOP

81 -+ 33 STO 35 01 g NOP

33 03 STO 3 61 + 35 01 g NOP

31 f 05 5 35 01 g NOP

83 INT 35 g 35 01 g NOP

31 f 83 DSz 35 01 gNOP

00 >OCT 22 GTO 35 01 g NOP

33 01 STO 1 01 1

01 1 23  LBL

00 O 02 2

33 08  STO 8 34 01 RCL1

3304 STO4 34 05 RCL5

Ri Used Ra 10 R;
R, Used Rs Used Rs Used

R3 Used Re Ro Used
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INTEGER BASE CONVERSION

CODE KEYS CODE KEYS CODE KEYS

23 LBL 81 =+ 34 06 RCL6

11 A 41 1 34 04 RCL4

33 03 STO 3 31 f 81 =

35 08 gRJ{ 83 INT 33 06 STOG6

33 02 STO 2 51 — 71 x

35 08 gR!{ 35 00 gLSTX 33 STO

71 x 34 05 RCL5 61 +

00 O 34 02 RCL 2 02 2

33 01 STO1 81 =+ 00 O

01 1 33 05 STOb 34 05 RCL5

33 05 STOb 71 x 35 21 g x#y

83 - 33 STO 22 GTO

01 1 61 + 03 3

33 04 STO4 o1 1 34 02 RCL2

33 06 STOG6 44 CLX 24 RTN

23  LBL 35 07 g x2y 35 01 g NOP

o1 1 35 21 g x#y 35 01 gNOP

35 00 gLSTX 22 GTO 35 01 gNOP

34 04 RCLA4 02 2 35 01 g NOP

71  x 33 02 STO?2 35 01 g NOP

34 02 RCL 2 34 01 RCL1 35 01 gNOP

33 STO 31 f 35 01 g NOP

71 x 83 INT 35 01 g NOP

05 b5 23 LBL 35 01 gNOP

35 08 gR!{ 03 3 35 01 g NOP

35 ¢ 41 1t 35 01 g NOP

06 ABS 41 1t 35 01 g NOP

o1 1 34 03 RCL3 35 01 g NOP

35 22 g xxy 81 =+ 35 01 gNOP
22 GTO 31 f 35 01 g NOP

01 1 83 INT

35 00 gLSTX 33 05 STO5b

23  LBL 34 03 RCL 3

02 2 71 x

34 04 RCL4 51  —

R1 Used Ra Used R,

R, Used Rs Used Rs

R3 Used Re Used Ro  Used   
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BASE CONVERSION

CODE  KEYS CODE KEYS CODE KEYS

23  LBL 33 STO 34 05 RCL5

11 A 51  — 84 R/S
33 02 STO 2 04 4 34 06 RCL6
35 08 gR{ 34 056 RCL5 33 STO
33 01 STO1 43 EEX 71 x
35 08 gR!{ 01 1 05 b5
33 03 STO3 02 2 01 1

00 O 35 22  gx<xy 33 STO
3304 STO 4 22 GTO 51 —
33 05 STOS5 04 4 04 4
34 03 RCLS3 00 O 22 GTO

23 LBL 34 03 RCL3 06 6
09 9 35 21 g x#y 23 LBL
01 1 22 GTO 03 3

35 22 gx<y 05 5 33 STO
22 GTO 23  LBL 61  +
03 3 04 4 04 4
23 LBL 34 01 RCL 1 44 CLX
05 5 35 g 34 02 RCL2

34 02 RCL2 04  /x 81 =+
34 03 RCL3 33 06 STO 6 33 03 STO3

71 x 00 O 22 GTO
33 03 STO 3 34 04 RCLA4 09 9

31 f 35 24 gx>y 35 01 gNOP

83 INT 34 01 RCL1 35 01 g NOP
34 05 RCL5 33 06 STO 6 35 01 g NOP
34 01 RCL1 34 04 RCL4 35 01 g NOP

71 x 35| g 35 01 g NOP
61 + 06 ABS 35 01 g NOP

33 05 STO5 3304 STO4 35 01| g NOP
34 03 RCL3 23 LBL

32 f! 06 6
83 INT 34 04 RCL4

33 03 STO3 01 1
01 1 35 24| g x>y

R4 Used Ra Used R;

R> Used R; Used Rs

R; Used Re Used Rg Used    
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COMPLEX ARITHMETIC
 

 

     
 

   
 

 

  

CODE KEYS CODE KEYS CODE  KEYS

23 LBL 24 RTN 35 01 gNOP

11 A 23 LBL 35 01 gNOP

35 07 gx2y 14 D 35 01 gNOP
35 08 gR/ 31 f 35 01  gNOP

61 + 01 R-P 35 01 gNOP

35 08 gR!{ 35 08 g RV 35 01 g NOP
61 + 35 08 gRJ 35 01 gNOP

35 09 gRt?t 31 f 35 01 g NOP

24 RTN 01 R-P 35 01  gNOP

23  LBL 35 07  gxdy 35 01  gNOP
12 B 35 08 gRJ 35 01  gNOP

35 07 g x2dy 35 07 gx2dy 35 01 gNOP

35 08 gR! 81 + 35 01 g NOP
b1 - 35 08 gRI 35 01  gNOP

35 08 gR{ 51  — 35 01 gNOP

35 07 g xdy 35 09 gR? 35 01 g NOP
51  — 32 ! 35 01 gNOP

35 09  gR?t 01 R-P 35 01 g NOP

24 RTN 24 RTN 35 01  gNOP

23 LBL 23  LBL 35 01 gNOP

13 C 15 E 35 01 g NOP

31 f 35 07  gxldy 35 01  gNOP

01 R-P 24 RTN 35 01  gNOP

35 08 g R} 35 01  gNOP 35 01  gNOP

35 08 gR! 35 01 g NOP 35 01  gNOP

31 f 35 01 g NOP 35 01 gNOP

01 R—P 35 01 gNOP 35 01  gNOP

35 07 g xly 35 01 gNOP 35 01 gNOP

35 08 gR/! 35 01  gNOP 35 01 gNOP

71 x 35 01  gNOP 35 01 g NOP

35 08 gR/! 35 01 gNOP

61  + 35 01 gNOP

35 09  gR?t 35 01 g NOP
32 f! 35 01 g NOP
01 R-P 35 01 gNOP

R1 R4 R?

R, Rs Rg

Rs Re Ro Used   
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COMPLEX FUNCTIONS (z|, 22,1/, /2
 
 

 
 

          
 

 

 

CODE KEYS CODE KEYS CODE KEYS

23 LBL 01 R-P 01 1
11 A 34 08 RCLS8 34 08 RCL8
31 f 61 + 35 22 gxxy
01  R-P 02 2 22  GTO
24 RTN 81 =+ 02 2
23 LBL 31 f 31 f
12 B 09 vx 09 Vx

33 08 STO8 33 06 STO6 24 RTN
35 07 g x2y 02 2 23 LBL
33 07 STO7 71 x 02 2

71 x 34 07 RCL7 35 g
02 2 35 07  gx2y 06 ABS
71 x 81 =+ 31 f

34 08 RCL8 34 06 RCL6 09  Vx
32 ! 24 RTN 35 07  gx2y
09 /x 23 LBL 24 RTN

34 07 RCL7 14 D 23 LBL
32 f! 33 08  STO8 15  E
09 /x 32 f! 35 07 gx2y
51 — 09  /x 24 RTN
24  RTN 35 07  gx2y 35 01 g NOP
23 LBL 33 07 STO7 35 01 g NOP
13 C 32 f! 35 01 g NOP

33 08 STOS8 09  Vx 35 01 g NOP
35 07 g x2y 61  + 35 01 g NOP
33 07 STO7 34 07 RCL7 35 01 g NOP

00 0 35 07 g x2y 35 01 g NOP
35 23 gx=y 81 =+ 35 01 g NOP

22  GTO 42 CHS 35 01 g NOP
01 1 35 00 gLSTX 35 01 g NOP
23 LBL 34 08 RCLS8
03 3 35 07 gx2y

35 08 gR! 81| +
35 07 g x2y 24 RTN

31 f 23 LBL

R, R, R, v

R, RS Rg X

R3 Rs Used Ro Used     
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CODE KEYS CODE KEYS CODE KEYS

23 LBL 35 07  gx2y 35 01 g NOP
11 A 31 f 35 01 g NOP

35 08 gR! 01  R-P 35 01 g NOP
31 f 35 07  gx2y 35 01 g NOP
01 R-P 34 07 RCL7 35 01 g NOP

35 09 gR? 61 + 35 01 g NOP
35 g 35 07  gxdy 35 01 g NOP
05 y* 32 f! 35 01 gNOP

35 07 gxy 01  R-P 35 01 g NOP
35 00 gLSTX 35 g 35 01 g NOP

71 x 83  DSZ 35 01 g NOP
35 07 gx2y 22  GTO 35 01  gNOP

32 f! 01 1 35 01 g NOP
01 R-P 24 RTN 35 01  gNOP
24 RTN 23 LBL 35 01 g NOP
23 LBL 13 C 35 01 g NOP
12 B 35 07 gxdy 35 01 g NOP
35 g 24 RTN 35 01 g NOP
41 DEG 35 01 g NOP 35 01  gNOP

33 08 STOS8 35 01 g NOP 35 01 g NOP
35 g 35 01 g NOP 35 01 g NOP
04 x 35 01 gNOP 35 01 gNOP
11 A 35 01 g NOP 35 01 g NOP
03 3 35 01 g NOP 35 01 gNOP
06 6 35 01 g NOP 35 01  gNOP
00 O 35 01 g NOP 35 01 g NOP

34 08 RCLS8 35 01 gNOP 35 01 g NOP
81 =+ 35 01 gNOP 35 01 g NOP

33 07 STO7 35 01 g NOP 35 01 g NOP
35 08 gR/{ 35 01 gNOP 35 01 g NOP

23 LBL 35 01 g NOP
01 1 35 01 g NOP
84 R/S 35 01 gNOP

35 07 gxdy 35 01 gNOP
84 R/S 35 01 gNOP

R, R4 R7 Used

R, Rs Rsg Counter

Rs3 Re Ro Used   
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COMPLEX FUNCTIONS €?, In z, a*, log, z
  

 

  

 

        
 

 

    

CODE KEYS CODE KEYS CODE KEYS

23 LBL 01 R-P 35 01 g NOP
11 A 24  RTN 35 01 g NOP
35 g 23 LBL 35 01  gNOP
42 RAD 14 D 35 01 g NOP
32 ! 31 f 35 01 g NOP
07 LN 07 LN 35 01 g NOP
32 f! 33 01 STO1 35 01 g NOP
01 R-P 35 08 gRJ 35 01 g NOP
24  RTN 35 g 35 01 gNOP
23  LBL 42 RAD 35 01 gNOP
12 B 31 f 35 01 g NOP
35 g 01  R-P 35 01 g NOP
42  RAD 31 f 35 01 g NOP
31 f 07 LN 35 01 gNOP
01  R-P 34 01 RCL1 35 01 g NOP
31 f 81 =+ 35 01 g NOP
07 LN 35 07 g xy 35 01 g NOP
24  RTN 34 01 RCL 1 35 01 g NOP
23  LBL 81 =+ 35 01 g NOP
13/ C 35 07 g x2y 35 01 g NOP
35 g 24 RTN 35 01 g NOP
42  RAD 23 LBL 35 01 g NOP

35 08 gR{ 15 E 35 01 g NOP
33 01 STO1 35 07 g x2y 35 01 g NOP
35 07  gxy 24 RTN 35 01 g NOP
35 09 gR? 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
71 x 35 01 gNOP 35 01  gNOP

35 00 g LST X 35 01 g NOP 35 01 g NOP
34 01 RCL1 35 01 gNOP

71 x 35 01 g NOP
32 f! 35 01 gNOP
07 LN 35 01 g NOP
32 f! 35 01 g NOP

R4 Used Rs R,

R, Rs Rg

R; Re Rg Used
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COMPLEX FUNCTIONS 2%, 2, log, w
 

 

         
 

 

  

CODE KEYS CODE KEYS CODE KEYS

23 LBL 09 /x 01 R-P
11 A 35 07  gx3y 35 07  gxy
35 g 33 02 STO2 35 08 gRJ
42 RAD 32 f! 35 07 g xdy
31 f 09 x 81 |+
01 R-P 61  + 35 08 gR/{
31 f 34 02 RCL?2 51  —
07 LN 35 07 gx2dy 35 09 gR?t
31 f 81 =+ 32 f!
01 R-P 42 CHS 01  R-P

35 08 gR/{ 35 00 g LST X 24  RTN
35 08 gR/ 34 01 RCL1 23  LBL

31 f 35 07 g xdy 14 D
01 R-P 81 =+ 35 07 gx2y

35 07 g xy 34 04 RCL4 24 RTN
35 08  gR/{ 34 03 RCL3 35 01 g NOP

71 x 11 A 35 01 g NOP
35 08 gR/J 24  RTN 35 01  gNOP

61  + 23  LBL 35 01 gNOP
35 09  gR?t 13 C 35 01 g NOP

32 ! 35 g 35 01 gNOP
01  R-P 42 RAD 35 01 gNOP
32 f! 31 f 35 01 g NOP
07 LN 01  R-P 35 01 gNOP
32 f! 31 f 35 01  gNOP
01  R-P 07 LN 35 01 g NOP
24  RTN 31 f 35 01  gNOP
23 LBL 01 R-P 35 01 g NOP
12 B 35 08 gR/J 35 01  gNOP

33 03 STO3 35 08 gR! 35 01  gNOP
35 08  gR/{ 31 f
33 04 STO4 01  R-P
35 08 gRJ 31 f
33 01 STO1 07 LN

32| ! 31 f

R+ Used R4 Used R,

R> Used Rs Rs

Rs Used Re Ro Used   
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COMPLEX TRIGONOMETRIC AND HYPERBOLIC
FUNCTIONS sin z, sinh z, csc z, csch z
 
 

  

     
  

   
   
 

CODE KEYS CODE KEYS CODE KEYS

23 LBL 84 R/S 33 02 STO?2
11 A 23 LBL 32  f!

33 01| STO 1 12 B 09 |Vx
35 g 35 07 gx2y 61 +
42 RAD 42 CHS 34 02 RCL?2
31 f 11 A 35 07 gx2y
04  SIN 42 CHS 81 |+

35 07 g x2y 35 07 gx2y 42 CHS
33 02| STO 2 24  RTN 35 00 g LST X

32| ! 35 07 g x2y 34 01 RCL 1
07 LN 84 R/S 35 07 gx2y
41 |t 23 LBL 81  +
35 g 13| C 24 RTN
04 '/x 1A 35 01 g NOP
61  + 15 E 35 01 g NOP
02| 2 24 RTN 35 01 g NOP
81 + 35 07 g x2y 35 01 gNOP
71 x 84 R/S 35 01 g NOP

33 03| STO 3 23 LBL 35 01 g NOP
34 01| RCL1 14 D 35 01 g NOP

31 f 35 07 g x2y 35 01 g NOP
05  COS 42 CHS 35 01 g NOP

34 02 RCL?2 11 A 35 01 gNOP
32 ! 16 E 35 01 gNOP
07 LN 35 07 g x2y 35 01 gNOP
41 1 42 CHS 35 01 g NOP
35 g 24 RTN 35 01 g NOP
04 x 35 07 g x2y 35 01 g NOP
51 — 84 R/S 35 01 g NOP
02| 2 23 LBL 35 01 g NOP
81 + 15 E
71 x 33 01| STO 1

34 03 RCL3 32 f!
24 RTN 09 Vx

35 07 g x2y 35 07 g x2y

R4 Used Ra R,

[R2 Used Rs Rs

[Rs Used Re Re Used   
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COMPLEX TRIGONOMETRIC AND HYPERBOLIC
FUNCTIONS cos z, cosh z, sec z, sech z
 
 

  

           
 

   

CODE KEYS CODE KEYS CODE KEYS

23 LBL 35 07 g x2y 61  +
1 A 84 R/S 34 02 RCL2

33 01 STO1 23 LBL 35 07 g x2y
35 g 12 B 81 |+
42  RAD 35 07  gxy 42 CHS
31 f 42 CHS 35 00 g LST X
05 COS 1 A 34 01 RCL1

35 07 g xy 24 RTN 35 07  gx2y
33 02 STO2 35 07 g x2y 81 =+

32 f! 84 R/S 24 RTN
07 LN 23 LBL 35 01 g NOP
41 1 13 C 35 01 g NOP
35 g 11 A 35 01 g NOP
04 /x 15 E 35 01 g NOP
61 + 24  RTN 35 01 g NOP
02 2 35 07 g x3y 35 01 g NOP
81 =+ 84  R/S 35 01 g NOP
71 x 23  LBL 35 01 g NOP

33 03 STO3 14 D 35 01 g NOP
34 01  RCL1 35 07  gxdy 35 01 g NOP

31 f 42  CHS 35 01 g NOP
04  SIN 11 A 35 01 g NOP

34 02 RCL2 15 E 35 01 g NOP
32 ! 24  RTN 35 01 gNOP
07 LN 35 07 g x2y 35 01 g NOP
41 1t 84 R/S 35 01 g NOP
35 g 23 LBL 35 01 g NOP
04 x 15 E 35 01 g NOP
51 — 33 01 STO 1 35 01 g NOP
02 2 32 ! 36 01 g NOP
81 =+ 09  x
71 x 35 07 gxly
42 CHS 33 02 STO2

34 03 RCL3 32 f!
24 RTN 09  /x

R1 Used Ra R7

R Used Rs Rs
IR3 Used Re Ro Used    
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COMPLEX TRIGONOMETRIC AND HYPERBOLIC
FUNCTIONS tan z, tanh z, cot z, coth z
  

  

          
 

 

    

CODE KEYS CODE KEYS CODE KEYS

23  LBL 81 =+ 32 {1
1 A 42 CHS 07 LN
15 E 34 01 RCL1 41 1

34 03 RCL3 22  GTO 35 g
34 02 RCL2 01 1 04 |
34 04 RCL4 23 LBL 33 04 STO4

61 + 14 D 51  —
81 =+ 35 07  gx2y 02 2

34 01 RCL1 15 E 81 +
23  LBL 34 01 RCL 1 33 03 STO3
01 1 34 04 RCL4 34 04 RCL4

35 00 gLST X 34 02 RCL2 61  +
81 =+ 51  — 33 04 STO4
24  RTN 81 =+ 24 RTN

35 07  gx2y 42  CHS 35 01 g NOP
84 R/S 34 03 RCL3 35 01 g NOP
23  LBL 22 GTO 35 01 g NOP
12 B 01 1 35 01 g NOP

35 07  gxy 23 LBL 35 01 g NOP
15 E 15 E 35 01 g NOP

34 01 RCL1 35 g 35 01 g NOP
34 02 RCL?2 42 RAD 35 01 g NOP
34 04 RCL4 02 2 35 01 g NOP

61 + 71 x 35 01 g NOP
81 + 31 f 35 01 g NOP

34 03 RCL 3 04 SIN 35 01 g NOP
22 GTO 33 01 STO 1 35 01 g NOP
01 1 35 00 g LST X 35 01 g NOP
23  LBL 31 f 35 01 g NOP
13| C 05 COS 35 01 g NOP
15  E 33 02 STO2

34 03 RCL3 35 08 gR{
34 04 RCL4 35 08 gR{
34 02 RCL 2 02 2

51 — 71  x

R, Used Rs Used R,

R, Used Rs Rg

Rj Used Rs Ro Used
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COMPLEX INVERSE TRIGONOMETRIC

AND HYPERBOLIC FUNCTIONS

sin"! z,sinh™! z, csc™! z, csch™! 2z

CODE KEYS CODE  KEYS CODE  KEYS

35 07  gx2y 01 1 23 LBL
42 CHS 51 — 14 D
11 A 31 f 35 07 gx2y
42 CHS 09 Vx 42 CHS

35 07  gx2y 34 01 RCL1 15 E
84 R/S 61 + 1 A

35 07  gx2y 31 f 35 07  gx2y
84 R/S 07 LN 42 CHS
23 LBL 33 05 STOS 24 RTN
11 A 34 02 RCL2 35 07 gx2y
35 g 01 1 84 R/S
42  RAD 61  + 23 LBL

33 01 STO1 01 1 15 E
35 07  gx2y 35 24 gx>y 33 01 STO1
33 02 STO?2 42 CHS 32 7!
35 07 g xay 35 01 g NOP 09 Vx

01 1 34 05 RCL5 35 07  gx2y
61  + 71 x 33 02 STO?2
31 f 34 03 RCL3 32 f!
01  R-P 34 04 RCL4 09 x

33 03 STO3 51  — 61  +
34 02 RCL2 02 2 34 02 RCL2
34 01  RCL1 81 =+ 35 07 gx2y

01 1 32 f! 81 =+
51  — 04 SIN 42  CHS
31 f 24  RTN 35 00 g LST X
01 R~P 35 07  gx2y 34 01 RCL1

33 04 STO4 84  R/S 35 07  gx2y
34 03 RCL3 23  LBL 81 =+

61 + 13 C 24  RTN
02 2 15 E
81 |+ 1 A

33 01  STO1 24 |RTN
32 ! 356 07 gx2y
09 Vx 84  R/S

Ri  Used R4 Used R,

R2 Used Rs Used Rg

Rj Used Re Ro Used   
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COMPLEX INVERSE TRIGONOMETRIC

AND HYPERBOLIC FUNCTIONS

cos™! z,cosh™! z,sec™! z,sech™! z
  

 

  

 

        
 

 

    

CODE KEYS CODE KEYS CODE  KEYS

23  LBL 42 CHS 84 R/S
11 A 33 05 STO5 23 LBL
35 g 34 02 RCL?2 14 D
42 RAD 01 1 15 E

33 01  STO 1 61  + 11 A
35 07 g xay 01 1 35 07 gx2y
33 02  STO2 35 24 g x>y 42 CHS
35 07 g x2y 42 CHS 24 RTN

01 1 35 01 gNOP 35 07 gx2y
61  + 34 05 RCL5 84 R/S
31 f 71 x 23 LBL
01 R—P 34 03 RCL3 15 E

33 03 STO 3 34 04 RCL4 33 01 STO1
34 02 RCL2 51  — 32 !
34 01 RCL1 02 2 09 /x

01 1 81 |+ 35 07 g x<y
51 — 32 ! 33 02 |STO2
31 f 05  COS 32 f!
01 R-P 24 RTN 09 x

3304 STO4 35 07 gxdy 61 +

34 03| RCL3 84 R/S 34 02 RCL?2
61 + 23 LBL 35 07 g x2y
02 2 12 B 81 +
81 + 11 A 42 CHS

33 01 STO1 35 07 gx2y 35 00 gLST X
32 f! 42 CHS 34 01 |RCL 1
09  v/x 24 RTN 35 07 gx2y
01 1 35 07 gxdy 81 |+
g} f— 84 R/S 24 RTN

23 LBL 35 01 g NOP
09  Vx 13 C

34 01 RCL1 1% E

61  + 1A

31| f 24 RTN
07 LN 35 07 g x2y

R4 Used R4 Used R;

R> Used R5 Used Rs

Rj Used Re Ro Used
 

 
 



Math 2—14A

COMPLEX INVERSE TRIGONOMETRIC

AND HYPERBOLIC FUNCTIONS

tan”! z, tanh™! z, cot™! z, coth™! z

83

  

 

  

 

         
 

 

  

CODE  KEYS CODE KEYS CODE KEYS

23  LBL 12 B 35 07 gx3dy

11 A 35 07 gx3y 24 RTN

35 g 42 CHS 35 01 g NOP
42 RAD 11 A 35 01 gNOP

33 01 STO1 42 CHS 35 01 gNOP

35 07 g x2y 35 07 g x2y 35 01 g NOP
33 02 STO2 24 RTN 35 01 gNOP

01 1 23 LBL 35 01 gNOP

61 + 13 C 35 01 gNOP
35 07  gx2y 11 A 35 01 gNOP

31 f 35 g 35 01 g NOP
01 R-P 02 m 35 01 gNOP

o1 1 02 2 35 01 gNOP

34 02 RCL 2 81 =+ 35 01 gNOP

51 — 35 07 gx2y 35 01 g NOP
34 01 RCL1 51 — 35 01 [gNOP

31 f 35 07 gxy 35 01 gNOP

01 R-P 42 CHS 35 01 [gNOP

35 07 gxdy 35 07 gxdy 35 01 g NOP
35 08 gR{ 24 RTN 35 01 gNOP

81 -+ 23 LBL 35 01 gNOP

31 f 14 D 35 01 gNOP
07 LN 35 07  gx2y 35 01 gNOP
02 2 42 CHS 35 01 gNOP

81 =+ 1 A 35 01 g NOP
35 g 35 g 35 01 g NOP

02 7 02 |7 35 01 g NOP
35 08 gR{ 02 2 35 01 gNOP

35 08 gRI{ 81 =+ 35 01 gNOP

61 + 35 07 gx2y 35 01 g NOP
51 — b1 —

02 2 35 07 g x2y
81 -+ 24 RTN

24 RTN 23 LBL

23 LBL 15 E

R1  Used R4 R;

R2  Used Rs Rsg

R; Re Ro Used    



84 Math 2—15A

POLYNOMIAL EVALUATION (COMPLEX)
  

 
 

           
 

 

  

CODE KEYS CODE KEYS CODE KEYS

23 LBL 35 08  gRJ 35 01 gNOP

11 A 31  f 35 01  gNOP

33 01 STO1 01 R-P 35 01  gNOP

35 07 g x<dy 35 07 g xdy 35 01 g NOP

33 02 STO 2 35 08  gR! 35 01  gNOP

35 07 g x<y 71 x 35 01  gNOP
15 E 35 08 gR{ 35 01  gNOP
24 RTN 61  + 35 01  gNOP

23 LBL 35 09 gR? 35 01 gNOP

12 B 32 f! 35 01 g NOP
14 D 01 R-P 35 01  gNOP

34 02 RCL2 24 RTN 35 01 gNOP

34 01 RCL1 35 01 g NOP 35 01 g NOP

15 E 35 01  gNOP 35 01 gNOP

24  RTN 35 01 gNOP 35 01 g NOP
23 LBL 35 01 gNOP 35 01 gNOP

13 C 35 01 g NOP 35 01  gNOP

14 D 35 01 gNOP 35 01 g NOP

84 R/S 35 01  gNOP 35 01 g NOP

35 07 g x2y 35 01 g NOP 35 01  gNOP
24 RTN 35 01  gNOP 35 01  gNOP

23 LBL 35 01 gNOP 35 01 g NOP

14 D 35 01  gNOP 35 01 g NOP

35 07 g x3y 35 01  gNOP 35 01 gNOP

35 08 gRl! 35 01  gNOP 35 01  gNOP
61  + 35 01 g NOP 35 01 g NOP

35 08 gRJ 35 01  gNOP 35 01  gNOP

61  + 35 01  gNOP 35 01 g NOP
35 09 gRt 35 01  gNOP 35 01 g NOP

24 RTN 35 01 g NOP 35 01 g NOP
23 LBL 35 01 g NOP

15  E 35 01 g NOP
31 f 35 01 g NOP

01  R-P 35 01  gNOP
35 08 g R} 35 01  gNOP

R, Xo R4 R,

Rz Yo Rs R8

R3 RS Rg Used    



Math 2—16A1 85

INTERSECTIONS OF A LINE AND A CONIC SECTION

 
 

  

           
 

 

  

(CARD 1)

CODE KEYS CODE KEYS CODE KEYS

23 LBL 09 /x 33 STO
11 A 71 x 09 9
32 ! 34 03 RCL3 35 08 gR{
51  SF 1 32 ! 33 08 STO8

33 06 STO6 09 Vx 35 08 gR/{
35 08  gRJ 81 =+ 33 07 STO7
33 02 STO?2 34 04 RCL4 32 1!
35 08 gRl! 34 03 RCL3 61 TF 1
33 03  STO3 81 =+ 34 02 RCL2

00 O 34 02 RCL?2 84 R/S
35 21 g x#y 71 x 33 08 STOS8

84  R/S 51  — 35 09 gR*?
35 01 g NOP 34 RCL 33 07 STO7

31 f 09 9 35 07  gx2y
51 SF 1 61  + 35 08 gR/{

34 03 RCL3 41 1t 34 02 RCL?2
34 02 RCL 2 61 + 84 R/S
33 03 STO3 33 05 STOS5 23  LBL
35 07  gx2y 34 01 RCL1 13 C
33 02 STO2 02 2 34 RCL

84 R/S 71 x 09 9
23  LBL 34 02 RCL2 33 01 STO 1
12 B 71 x 35 07  gx2y
33  STO 34 03 RCL3 33  STO
09 9 81 |+ 09 9

35 08  gR{ 34 04 RCL4 34 01 RCL 1
33 04 STO4 51  — 24 RTN
35 08 g R 34 06 RCL6 35 01  gNOP
33 01 STO1 71 x 35 01 g NOP

31 f 34 03 RCL3 35 01 g NOP
61 TF1 81 =+
13 C 33 07 STO7

35 01 g NOP 84 R/S
34 02  RCL2 34 07 RCL7

32 f! 35 08 gRJ

R4 R4 B R; D

R, b Rs 2a Rs E

Rs3 a Rs c Rg C,F    
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INTERSECTIONS OF A LINE AND A CONIC SECTION

 
 

 

     
 

 

   
 

 

    

(CARD 2)

CODE KEYS CODE  KEYS CODE KEYS

23 LBL 34 01  RCL1 23 LBL
11| A 41 1t 08 8
71 x 61  + 34 04 RCL4

34 03 RCL3 34 05 RCLS5 84 R/S
81 =+ 81 =+ 35 07 g x2y
51 — 51  — 84 R/S
33 STO 00 O 34 07  RCL7
61 + 35 24 g x>y 84 R/S
08 8 22  GTO 34 08 RCLS

34 01 RCL1 01 1 84  R/S
34 06 RCL6 35 08  gR{ 23  LBL

32 ! 31 f 01 1
09  /x 09  /x 09 9
71 x 33 01 STO 1 09 9

34 03 RCL3 61  + 09 9
32 f! 33 04 STO4 32 !
09 V/x 35 07 g x2y 07 LN
81 =+ 34 01 RCL1 84 R/S

34 07 RCL7 51 — 23 LBL
34 06 RCL6 33 07 STO7 12 B

71 x 12 B 34 02| RCL2
34 03 RCL3 33 08 STO8 71| x

81 =+ 34 04 RCL4 34 06 RCL6
51 -— 12 B 61 +
34 RCL 31 f 34 03| RCL3
09 9 61 TF1 81 =+
61 + 22 GTO 42 CHS

33 01 STO1 08 8 24 RTN
34 08 RCLS 84| R/S 35 01 g NOP
34 05 RCL5 34 04 RCL4 35 01 gNOP

81 =+ 84 R/S
42 CHS 34 08| RCL8
41 1 84 R/S
32 f! 34 07 RCL7
09 Vx 84 R/S

Ry A, 7.v/Q Ra B,y R; D. vy,
R, b Rs 2 Rs E, B, x,
R; a Re C Ro C,F
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VECTOR PRODUCTS AND
ANGLE BETWEEN VECTORS

87

 

 

           
 

 

  

CODE KEYS CODE KEYS CODE KEYS

23 LBL 34 03 RCL3 33 07 STO7
1 A 15 E 34 01 RCL 1

33 03 STO3 61 + 34 05 RCLS5
35 08 gRJ 31 f 71 x
33 02 STO2 09 x 34 02 RCL?2
35 08 gR{ 33 07 STO7 34 04 RCL4
33 01 STO1 34 04 RCL4 71 x

24  RTN 15 E 51  —
23 LBL 34 05 RCL5 34 03 RCL3
12 B 15 E 34 04 RCL4

33 06 STO6 61 + 71 x
35 08 g R! 34 06 RCL6 34 01 RCL 1
33 05 STOS5 15 E 34 06 RCL6
35 08 gR/{ 61 + 71 x
33 04 STO4 31 f 51  —

24 RTN 09 /x 34 07 RCL 7
23 LBL 33 08 STOS8 84  R/S
13 C 71 x 35 08 gR{

34 01 RCL 1 81 =+ 84 R/S
34 04 RCL4 32 f! 35 08 gR{

71 x 05 COS 24  RTN
34 02 RCL?2 84 R/S 23  LBL
34 05 RCL5 34 07 RCL 7 15 E

71 x 84 R/S 32 {1
61 + 34 08 RCLS 09 Vx

34 03 RCL3 24  RTN 24  RTN
34 06 RCL6 23  LBL 35 01 g NOP

71 x 14 D 35 01 gNOP
61 + 34 02 RCL?2 35 01 gNOP
84 R/S 34 06 RCL6 35 01 g NOP

34 01 RCL 1 71 x
15 E 34 03 RCL3

34 02 RCL2 34 05 RCL5
15 E 71 x
61  + 51 —

R1 X1 R4 Yi R7 l;(l

R, X2 Rs Ya Rsg Iyl

R3 X3 RG Y3 Rg Used    
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PARTIAL SUM AND PARTIAL PRODUCT
 

 

     
 

   
 

 

    

CODE KEYS CODE KEYS CODE KEYS

23 LBL 34 02 RCL2 35 01 g NOP

1 A 61 + 35 01 g NOP

14 D 33 02 STO 2 35 01 g NOP

00 O 35 ¢ 35 01 g NOP

33 03 STO 3 83 DSz 35 01 g NOP

34 02 RCL2 22 GTO 35 01 g NOP

23 LBL 02 2 35 01  gNOP

o1 1 34 03 RCL3 35 01 g NOP

13 C 24 RTN 35 01 gNOP

34 03 RCL3 23 LBL 35 01 g NOP

61 + 14 D 35 01 g NOP

33 03 STO3 33 01 STO 1 35 01 gNOP

01 1 35 08 gR!{ 35 01 gNOP

34 02 RCL2 35 07 g xdy 35 01 gNOP

61 + 33 02 STO 2 35 01 gNOP

33 02 STO2 51 -— 35 01 g NOP

35 g 01 1 35 01 gNOP

83 DSz 61 + 35 01 g NOP

22 GTO 33 08 STO8 35 01 gNOP

01 1 24 RTN 35 01| g NOP

34 03 RCL3 23 LBL 35 01| g NOP

24 RTN 13 C 35 01 gNOP

23 LBL 35 01 gNOP 35 01 g NOP

12 B 35 01 gNOP 35 01 gNOP

14 D 35 01 g NOP 35 01 gNOP

01 1 35 01| g NOP 35 01 gNOP

33 03 STO 3 35 01 g NOP 35 01 g NOP

34 02 RCL2 35 01 gNOP 35 01 gNOP

23 LBL 35 01 gNOP 35 01 gNOP

02 2 35 01| g NOP 35 01| gNOP

13 C 35 01 g NOP

34 03 RCL3 35 01 gNOP

71 x 35 01 gNOP

33 03 STO3 35 01 gNOP

01 1 35 01 gNOP

R+ X Rs R,

R Used Rs Rs Used

R3 T, 1 Re Ro
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b
GAUSSIAN QUADRATURE FOR / f(x) dx (CARD 1)

a
 

 

          
 

 

    

CODE KEYS CODE KEYS CODE KEYS

23 LBL 04 4 02 2

11 A 02 2 04 4

83 - 33 03 STO3 33 06 STOG6

02 2 83 - 84 R/S

03 3 04 4 35 01 gNOP

08 8 06 6 35 01 gNOP

06 6 o7 7 35 01 gNOP

01 1 09 9 35 01 gNOP

09 9 01 1 35 01 gNOP

o1 1 03 3 35 01 gNOP

08 8 09 9 35 01 gNOP

06 6 03 3 35 01 gNOP

o1 1 04 4 35 01 g NOP

33 01 STO1 06 6 35 01 gNOP

83 - 33 04 STO4 35 01 gNOP

06 6 83 - 35 01 gNOP

06 6 03 3 35 01 gNOP

01 1 06 6 35 01 gNOP

02 2 00 O 35 01 gNOP

00 O 07 7 35 01 gNOP

09 9 06 6 35 01 gNOP

03 3 01 1 35 01 gNOP

08 8 05 b5 35 01 gNOP

06 6 07 7 35 01 gNOP

05 5 03 3 35 01  gNOP

33 02 STO2 33 05 STOb5 35 01 gNOP

83 - 83 - 35 01 gNOP

09 9 01 1 35 01 gNOP

03 3 07 7 35 01 gNOP

02 2 01 1 35 01 gNOP

04 4 03 3

06 6 02 2

09 9 04 4

05 5 04 4

01 1 09 9

R4 z, R4 W, R,

R Z3 Rs w3 Rs

Rj Zs Re Wg Ro   
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b
GAUSSIAN QUADRATURE FOR / f(x) dx (CARD 2)

a
 
 

 

  

 

        
 

 

    

CODE KEYS CODE KEYS CODE KEYS

33 08 STOS8 3304 STOA4 34 07 RCL7

35 07 g x2y 35 07 g x2y 61 +
61 + 33 06 STOG6 02 2

33 07 STO7 12 B 81 +

35 00 gLSTX 31 f 23 LBL

34 08 RCLS8 61 TF1 11 A

35 07 gx2ly 22 GTO 34 04 RCL4

51 — 02 2 71  x

33 08 STOS8 34 01 RCL1 33 STO

00 O 42 CHS 61 +

33 STO 33 01 STO1 09 9

09 9 34 02 RCL?2 24 RTN

32 ! 42  CHS 35 01 gNOP
51  SF1 33 02 STO2 35 01 gNOP

23 LBL 34 03 RCL3 35 01 g NOP

o1 1 42 CHS 35 01 g NOP

12 B 33 03 STO3 35 01 g NOP

34 01 RCL1 31 f 35 01  gNOP

34 02 RCL2 51  SF1 35 01 g NOP

33 01 STO1 22  GTO 35 01 g NOP

35 07 g x2y 01 1 35 01 g NOP
33 02 STO 2 23  LBL 35 01 g NOP

34 04 RCL4 02 2 35 01 g NOP

34 05 RCL5 34 RCL 35 01 gNOP

33 04 STO4 09 9 35 01 g NOP

35 07  gxdy 34 08 RCLS8 35 01 gNOP

33 05 STO5 71 x 35 01 g NOP

12 B 02 2 35 01 g NOP

34 01 RCL1 81 = 35 01 g NOP

34 03 RCL3 84 R/S 35 01 g NOP

33 01| STO 1 23 LBL

35 07 gx2ly 12 B
33 03 STO3 34 01 RCL1

34 04 RCL4 34 08 RCL 8

34 06  RCL6 71 x

Ry z,(z,) Rs4 W, R, a+b

R, 23 (24) Rs W3 Rg b,b-a

Rj zs(z¢) Re Ws Ro Used
 

 
 



Math 2—20A 91

oo

 

 

          
 

 

 

GAUSSIAN QUADRATURE FORf f(x) dx
a

CODE KEYS CODE KEYS CODE KEYS

32 f! 31 f 34 04 RCL4
51 SF1 61 TF1 71 x
41 1 81 =+ 33 STO
o1 1 84 R/S 61  +
51 — 34 01 RCLT 08 8

33 07 STO7 42 CHS 24 RTN
00 O 33 01 STO1 35 01 gNOP

33 08 STOS8 34 02 RCL2 35 01 g NOP
23 LBL 42 CHS 35 01 g NOP
01 1 33 02 STO2 35 01 g NOP
12 B 34 03 RCL3 35 01 gNOP

34 01 RCL1 42 CHS 35 01 g NOP
34 02 RCL2 33 03 STO3 35 01 g NOP
33 01 STO1 31 f 35 01 g NOP
35 07 g xdy 51 SF 1 35 01  gNOP
33 02 STO?2 22 GTO 35 01 g NOP
34 04 RCL4 01 1 35 01 gNOP
34 05 RCL5 23 LBL 35 01 g NOP
33 04 STO4 12 B 35 01 gNOP
35 07 gx2y 02 2 35 01  gNOP
33 05 STO5 34 01 RCL1 35 01 gNOP

12 B 01 1 35 01 gNOP
34 01 RCL1 61 + 35 01 gNOP
34 03 RCL3 81 =+ 35 01 g NOP
33 01 STO1 33 STO 35 01 gNOP
35 07 g x2y 09 9 35 01 gNOP
33 03 STO3 34 07 RCL7 35 01 g NOP
34 04 RCL4 61 + 35 01 g NOP
34 06 RCL6 23 LBL 35 01 gNOP
33 04 STO4 11 A 35 01 gNOP
35 07 gx2y 34 RCL
33 06 STO®6 09 9

12 B 32 {1
34 08 RCLS 09 x

02 2 71 x

R1 Zy (22) R4 Wi R7 a-1

R, 23(24) Rs w3 Rsg Used

Rj z5(z6) Re Ws Ro Used    
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BESSEL FUNCTION Jn(x)

CODE KEYS CODE KEYS CODE KEYS

33 01 STO1 09 9 34 06 RCL6
43  EEX 71 x 33 STO
42  CHS 71 x 61 |+
09 9 35 00 gLSTX 04 4
09 9 31 f 34 03 RCL3

33 06 STO6 09 Vx 34 08 RCL8
00 O 61 + 02 2

33 03 STO 3 01 1 34 01 RCL 1
33 04 STO4 61  + 81 =+
35 09 g R? 34 01 RCL1 71 x
33 05 STO5 34 05 RCLS5 34 06 RCL6
356 22  gx<y 35 24 gx>y 33 03 STO3

22 GTO 35 01 g NOP 71 x
01 1 35 07  gx2y 35 07 gx2y
35 g 35 08 gRJ{ 51 -
04  x 61  + 33 06 STO6
61 + 31 f 34 08 RCLS8

35 g 83 INT 01 1
05  y* 23 LBL 51  —
02 2 03 3 22  GTO

71 x 33 08 STO8 03 3
35 07 g x2y 34 05 RCL5 23 LBL
35 22 g xsy 35 23 gx=y 02 2

44 CLX 34 06 RCL 6 34 04 RCL4
84  R/S 33 07 STO7 02 2
23 LBL 00 O 71 x
01 1 34 08 RCLS 34 06 RCL6

34 01 RCL1 35 23 g x=y 61  +

06 6 34 07 RCL7 81 +
35 g 22  GTO 84  R/S
04  !/x 02 2

35 g 81 =+
05  yx 32 !
41 1t 83 INT
41 1 35 23 g x=y

R4 X Rs Z Ty R, Th

R> Rs n Rs counter k

R; Tk+1 Re 10799, T, Rg Used    
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KELVIN FUNCTIONS

CODE KEYS CODE KEYS CODE KEYS

23 LBL 35 24 gx>y 35 01  gNOP

11 A 34 04 RCL4 35 01 gNOP

41 71 24 RTN 35 01  gNOP

71 x 34 01 RCL1 35 01 gNOP

41 1 61 + 35 01 gNOP

71 x 41 1 35 01 gNOP
33 03 STO3 71 x 35 01 gNOP

35 00 glLSTX 35 00 gLSTX 35 01  gNOP

04 4 b1 -— 35 01 gNOP

81 =+ 41 1 35 01  gNOP

35 08 gRJ 71 x 35 01 g NOP
44 CLX 08 8 35 01 gNOP

33 02 STO2 00 0 35 01 g NOP
35 07 gxdy 71 x 35 01 g NOP
33 01 STO1 05 5 35 01 gNOP

35 23 gx=y 42 CHS 35 01 g NOP
01 1 34 03 RCL3 35 01 gNOP

35 08 gRJ 71 x 35 01 g NOP
35 09 gR?t 35 07 gxdy 35 01 gNOP

33 056 STOS5 81 + 35 01  gNOP

23 LBL 34 05 RCL5S 35 01 gNOP

01 1 71 x 35 01  gNOP

41 1 33 05 STOS 35 01 gNOP

33 04 STO4 34 04 RCLA4 35 01  gNOP

34 05 RCL5b5 61 + 35 01 gNOP

61 + 22 GTO 35 01 gNOP

35 23 gx=y o1 1 35 01 gNOP

24 RTN 35 01 gNOP 35 01 gNOP

24 RTN 35 01 gNOP 35 01 gNOP

43 EEX 35 01 g NOP 35 01 gNOP
02 2 35 01 gNOP

34 02 RCL2 35 01 gNOP

02 2 35 01 gNOP
61 + 35 01 gNOP

33 02 STO?2 35 01 gNOP

R+ Oor1 R4 Used R,

R Used Rs Used Rs
R3 x4 Re Ro Used    



94 Math 2—23A

EULER ¢ FUNCTION
 

 

         
 

 

    

CODE KEYS CODE  KEYS CODE KEYS

23 LBL 01 1 35 01 gNOP
11 A 23 LBL 35 01 gNOP

33 01 STO 1 03 3 35 01 gNOP
01 1 02 2 35 01 gNOP

33 02 STO2 34 03 RCL3 35 01  gNOP
3304 STO4 35 23 g x=y 35 01 gNOP

02 2 44 CLX 35 01 gNOP
33 03 STO3 01 1 35 01 g NOP

23  LBL 61 + 35 01 gNOP
01 1 33 03 STO3 35 01  gNOP

34 01 RCL1 22 GTO 35 01 g NOP
34 03| RCL3 01 1 35 01 gNOP

81 + 23 LBL 35 01 g NOP
34 03| RCL3 02 2 35 01 g NOP
35 24  gx>y 34 04 RCL4 35 01 g NOP

22 GTO 34 01 RCL 1 35 01 g NOP
02 2 35 21 g x#y 35 01 g NOP

35 08 gR!{ 01 1 35 01 gNOP
31 f 51  -— 35 01 g NOP
83  INT 34 02 RCL2 35 01 g NOP

35 00 g LST X 71 x 35 01 g NOP
35 24 gx>y 24 RTN 35 01 g NOP

22 GTO 35 01 g NOP 35 01 g NOP
03 3 35 01  gNOP 35 01 g NOP

33 01| STO 1 35 01 g NOP 35 01 g NOP
34 04 RCL4 35 01 g NOP 35 01 g NOP
34 03| RCL3 35 01 g NOP 35 01  gNOP
33 04 STO4 35 01 gNOP 35 01 gNOP
35 21 g x#y 35 01 g NOP 35 01 g NOP

01 1 35 01 g NOP 35 01 g NOP
51 — 35 01 g NOP
33 STO 35 01 g NOP
71 x 35 01 gNOP
02 2 35 01 g NOP
22 GTO 35 01 g NOP

R1 Used Ra Used R;

R2 Used R5 Ra

R3 Used Rs Ro Used
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GAMMA FUNCTION (CARD 1)

CODE KEYS CODE KEYS CODE KEYS

23  LBL 33 03 STO3 33 06 STO6
1 A 83 - 83 -
83 - 07 7 09 9
00 O 05 5 08 8
03 3 06 6 08 8
05 5 07 7 02 2
08 8 00 0 00 O
06 6 04 4 05 5
08 8 00 O 08 8
03 3 07 7 09 9
04 4 08 8 01 1
03 3 42 CHS 33 07 STO7

33 01 STO1 33 04 STO4 83 -
83 - 83 - 05 5
01 1 09 9 07 7
09 9 01 1 07 7
03 3 08 8 01 1
05 5 02 2 09 9
02 2 00 O 01 1
07 7 06 6 06 6
08 8 08 8 05 5
01 1 05 5 02 2
08 8 07 7 42 CHS
42 CHS 33 05 STO5 33 08 STO8

33 02 STO?2 83 - 84 R/S
83 - 08 8 35 01 g NOP
04 4 09 9 35 01 g NOP
08 8 07 7 35 01 g NOP
02 2 00 O 35 01 g NOP
01 1 05 5 35 01 g NOP
09 9 06 6
09 9 09 9
03 3 03 3
09 9 07 7
04 4 42  CHS

R4 bs Ra bs R, b,

R> b, Rs ba Rs b,

R3 be Re bs Ro    
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GAMMA FUNCTION (CARD 2)
  

  

          
 

 

    

CODE KEYS CODE KEYS CODE KEYS

23  LBL 34 06 RCL6 35 01 gNOP

11 A 61 + 35 01 gNOP

41 ¢t 71 x 35 01 gNOP
o1 1 34 07 RCL7 35 01 gNOP

51 — 61 + 35 01 gNOP

00 O 71 x 35 01 gNOP

35 24 gx>y 83 35 01 gNOP

00 O 05 5 35 01 gNOP

81 = 07 7 35 01 g NOP
35 07 gxdy 07 7 35 01 gNOP

01 1 01 1 35 01 gNOP

33 08 STO8 09 9 35 01 gNOP

23 LBL o1 1 35 01 g NOP

02 2 06 6 35 01 gNOP

35 07 g x2y 05 5 35 01 g NOP
35 24 g x>y 02 2 35 01 gNOP

22 GTO 42 CHS 35 01 gNOP

01 1 61 + 35 01 gNOP

41 ?t 71 x 35 01 gNOP

41 1 01 1 35 01 gNOP

41 ¢t 61 + 35 01 gNOP

34 01 RCL1 34 08 RCLS8 35 01 gNOP

71 x 71 x 35 01 gNOP

34 02 RCL 2 84 R/S 35 01 gNOP

61 + 23 LBL 35 01 gNOP

71 x 01 1 35 01 gNOP

34 03 RCL3 33 STO 35 01 gNOP

61 |+ 71 x 35 01 gNOP

71 x 08 8 35 01 gNOP

34 04 RCL4 35 07 gx2y 35 01 gNOP

61 + 51 —

71 x 01 1

34 05 RCL5S 22 GTO

61 + 02 2

71 x 35 01 g NOP

R4 bg R4 bs R, by

R2 b7 R5 b4 RB Used

Rj be Rs bs Rg Used
 

 
 



INCOMPLETE GAMMA FUNCTION
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CODE KEYS CODE KEYS CODE  KEYS

23 LBL 35 01 gNOP 35 01 gNOP

11 A 35 01 gNOP 35 01 gNOP

33 01 STO1 35 01 gNOP 35 01 gNOP

35 07  gx<y 35 01 gNOP 35 01 gNOP

33 02 STO 2 35 01 gNOP 35 01 gNOP

35 g 35 01 gNOP 35 01 g NOP

05  y* 35 01 gNOP 35 01 g NOP

34 02 RCL2 35 01 gNOP 35 01  gNOP

81 -+ 35 01 gNOP 35 01 gNOP

33 03 STO3 35 01 gNOP 35 01 gNOP

23  LBL 35 01 gNOP 35 01  gNOP

01 1 35 01 gNOP 35 01 gNOP

34 01 RCL1 35 01 gNOP 35 01  gNOP

34 02 RCL2 35 01 gNOP 35 01 g NOP

o1 1 35 01 gNOP 35 01 gNOP

61  + 35 01 gNOP 35 01 g NOP

33 02 STO 2 35 01 gNOP 35 01 gNOP

81 -+ 35 01  gNOP 35 01 gNOP

34 03 RCL3 35 01 g NOP 35 01  gNOP

71 x 35 01 gNOP 35 01 gNOP

33 03 STO3 35 01  gNOP 35 01  gNOP

61  + 35 01  gNOP 35 01  gNOP

35 21  gx#y 35 01 gNOP 35 01  gNOP

22  GTO 35 01 g NOP 35 01  gNOP

01 1 35 01  gNOP 35 01  gNOP

34 01 RCL 1 35 01 g NOP 35 01  gNOP

32 ! 35 01  gNOP 35 01  gNOP

07 LN 35 01 gNOP 35 01  gNOP

81  + 35 01 g NOP 35 01 g NOP

24  RTN 35 01 g NOP 35 01 gNOP

35 01 |gNOP 35 01 |g NOP

35 01 |g NOP 35 01 gNOP

35 01 |g NOP 35 01 gNOP

35 01 |gNOP 35 01 |g NOP

35 01 |gNOP 35 01  gNOP

R1 X R4 R;

R> Used Rs Rs

R3 Used Re Ro Used  
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ERROR FUNCTION AND
COMPLEMENTARY ERROR FUNCTION
 
 

  

          
 

 

    

CODE KEYS CODE KEYS CODE KEYS

23 LBL 32 f! 35 01 g NOP
11 A 07 LN 35 01 gNOP

33 01 STO1 71  x 35 01 g NOP

41 1 81 =+ 35 01 gNOP

71 x 84 R/S 35 01 gNOP

02 2 o1 1 35 01 gNOP

71 x 35 07 g x3y 35 01 gNOP
33 02 STO?2 b1 -— 35 01 gNOP

o1 1 24 RTN 35 01 gNOP

33 03 STO3 35 01 gNOP 35 01 gNOP

34 01 RCL1 35 01 gNOP 35 01 gNOP

23  LBL 35 01 gNOP 35 01 gNOP

o1 1 35 01 gNOP 35 01 gNOP

34 02 RCL2 35 01 gNOP 35 01 gNOP

34 03 RCL3 35 01 g NOP 35 01 gNOP
02 2 35 01 gNOP 35 01  gNOP

61 |+ 35 01 gNOP 35 01 gNOP

33 03 STO3 35 01 gNOP 35 01 gNOP

81 =+ 35 01 gNOP 35 01 g NOP

34 01 RCL1 35 01 g NOP 35 01 gNOP
71 x 35 01 gNOP 35 01 gNOP

33 01 STO1 35 01 gNOP 35 01 gNOP

61  + 35 01 g NOP 35 01 gNOP

35 21  gx#y 35 01 g NOP 35 01 gNOP
22 GTO 35 01 g NOP 35 01 gNOP

01 1 35 01 g NOP 35 01 gNOP

02 2 35 01 g NOP 35 01 gNOP

71 x 35 01 g NOP 35 01 gNOP

35 g 35 01 gNOP 35 01 gNOP

02 =w 35 01 gNOP 35 01 gNOP

31 f 35 01 gNOP

09 /x 35 01  gNOP
34 02 RCL2 35 01  gNOP

02 2 35 01 gNOP

81 + 35 01 g NOP

R4 Used Ra R7

R2 2x2 Rs Rs

Rs3 Used Re Ro Used
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CONFLUENT HYPERGEOMETRIC FUNCTION

99

 

 

     
 

    
 

 

  

CODE KEYS CODE KEYS CODE KEYS

23  LBL 35 01 gNOP 35 01 gNOP
11 A 35 01 gNOP 35 01 gNOP

33 01 STO1 35 01 gNOP 35 01 g NOP
35 08 gRJ 35 01 gNOP 35 01 gNOP
33 02 STO?2 35 01 g NOP 35 01 gNOP
35 08 gRJ{ 35 01 gNOP 35 01 g NOP
33 03 STO3 35 01 gNOP 35 01 gNOP

00 0 35 01 gNOP 35 01 gNOP
33 04 STO4 35 01 gNOP 35 01 gNOP

o1 1 35 01 gNOP 35 01 g NOP
33 05 STO5 35 01 gNOP 35 01 gNOP

23 LBL 35 01 g NOP 35 01 g NOP
01 1 35 01 gNOP 35 01 g NOP

34 01 RCL1 35 01 gNOP 35 01 gNOP
34 03 RCL3 35 01 gNOP 35 01 g NOP
34 04 RCL4 35 01 g NOP 35 01 g NOP

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

34 02 RCL2 35 01 gNOP 35 01 gNOP
34 04 RCL4 35 01 gNOP 35 01 g NOP

61 + 35 01 gNOP 35 01 g NOP
81 =+ 35 01 g NOP 35 01 gNOP

34 04 RCL4 35 01 g NOP 35 01 gNOP
o1 1 35 01 g NOP 35 01 gNOP
61 + 35 01 gNOP 35 01 g NOP

33 04 STO4 35 01 gNOP 35 01 gNOP
81 =+ 35 01 gNOP 35 01 gNOP

34 05 RCL5 35 01 g NOP 35 01 gNOP
71 x 35 01 g NOP 35 01 gNOP

33 05 STO5 35 01 g NOP 35 01 g NOP
61 + 35 01 g NOP

35 21  gx#y 35 01 g NOP
22 GTO 35 01 g NOP
01 1 35 01 gNOP
24 RTN 35 01 gNOP

R1 R4 Used R?

R, Rs Used Rsg

R3 a Re Rg Used   
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GAUSSIAN HYPERGEOMETRIC FUNCTION

CODE KEYS CODE  KEYS CODE KEYS

23 LBL 33 05 STOb5 35 01 gNOP

11| A 81 =+ 35 01 gNOP

33 01 STO 1 34 06 RCL6 35 01 gNOP

35 08 gRY 71 x 35 01 g NOP

33 02 STO2 33 06 STO6 35 01 gNOP

35 08  gR} 61 + 35 01 gNOP

33 03 STO3 35 23 g x=y 35 01 gNOP

35 08 gRI{ 24 RTN 35 01 g NOP

33 04 STO4 35 01 gNOP 35 01 gNOP

04 4 35 g 35 01 gNOP

00 O 83 DSZ 35 01 gNOP

00 O 22 GTO 35 01 gNOP

33 08 STOS8 01 |1 35 01 gNOP

00 O 00 |0 35 01 g NOP

33 05 STOS 81 |+ 35 01 gNOP

01 1 35 01 gNOP 35 01 gNOP

33 06 STOG6 35 01 gNOP 35 01 gNOP

23 LBL 35 01 gNOP 35 01 gNOP

01 1 35 01 gNOP 35 01 gNOP

34 01 RCL 1 35 01 gNOP 35 01 gNOP

34 05 RCL5 35 01 gNOP 35 01 gNOP

34 04 RCLA4 35 01 gNOP 35 01 gNOP

61 + 35 01 gNOP 35 01 gNOP

71 x 35 01 g NOP 35 01 gNOP

34 05 RCL5 35 01 gNOP 35 01 |gNOP

34 03 RCL3 35 01 gNOP 35 01 g NOP

61  + 35 01 gNOP 35 01 gNOP

71 x 35 01 gNOP 35 01 g NOP

34 02 RCL 2 35 01 gNOP 35 01 |gNOP

34 05 RCL5 35 01 gNOP 35 01 g NOP

61 + 35 01 gNOP

81 =+ 35 01 gNOP

34 05 RCL5S 35 01 g NOP

01 |1 35 01 g NOP

61 + 35 01 gNOP

R, X R4 a R,

R> c Rs Used Rs Used

R; b Re Used Ro Used   
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CHEBYSHEV POLYNOMIAL
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CODE KEYS CODE KEYS CODE KEYS

23| LBL 22 GTO 35 01 g NOP

11 A 01 1 35 01 g NOP

33 01 STO 1 34 01 RCL1 35 01 g NOP

02 2 24 RTN 35 01 g NOP

33 02 STO?2 35 01  gNOP 35 01 g NOP

71| x 35 01 gNOP 35 01  gNOP

33 03 STO3 35 01 g NOP 35 01 g NOP

44  CLX 35 01 g NOP 35 01 g NOP

35 07 gxy 35 01 g NOP 35 01 g NOP

35 22 gx<y 35 01  gNOP 35 01  gNOP

01/ 1 35 01 g NOP 35 01 g NOP

24 RTN 35 01 g NOP 35 01 g NOP

01/ 1 35 01 g NOP 35 01 g NOP

3304 STO 4 35 01 g NOP 35 01 g NOP

35 23 gx=y 35 01 g NOP 35 01 g NOP

34 01| RCL1 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  gNOP

01/ 1 35 01 g NOP 35 01 g NOP

44 CLX 35 01 g NOP 35 01 g NOP

34 03| RCL3 35 01 g NOP 35 01 g NOP

34 01| RCL1 35 01 g NOP 35 01 g NOP

71| x 35 01 g NOP 35 01 g NOP

34 04| RCL4 35 01 g NOP 35 01 g NOP

35 00 gLSTX 35 01 g NOP 35 01 g NOP

3304 STO4 35 01 g NOP 35 01 g NOP

35 08 gRY{ 35 01 g NOP 35 01 g NOP

51| — 35 01 g NOP 35 01 g NOP
33 01| STO 1 35 01 gNOP 35 01 g NOP

44 CLX 35 01 g NOP 35 01 g NOP

34 02 RCL 2 35 01 gNOP

01 1 35 01 g NOP
61 + 35 01 gNOP

33 02| STO 2 35 01| g NOP

35 22 gxxy 35 01| g NOP

Ri Used R4 Used R;
R, Used Rs Rs

Rs; 2x Re Rg Used    
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LEGENDRE POLYNOMIAL
  

  

           
 

 

 

CODE KEYS CODE KEYS CODE KEYS

23 LBL 33 05 STO5 35 01 g NOP

11 A 34 01 RCL1 35 01 g NOP

33 02| STO2 34 03 RCL3 35 01 g NOP

33 05| STOS5 01 |1 35 01 g NOP

44 CLX 61  + 35 01 gNOP

35 07 g xly 33 03 STO3 35 01  gNOP

33 01| STO 1 35 22  gxsy 35 01 g NOP

35 22 gx<y 22  GTO 35 01 g NOP

01 1 01 1 35 01 gNOP

24 RTN 34 05 RCL5 35 01  gNOP

01 1 24  RTN 35 01 g NOP

33 04| STO4 35 01  gNOP 35 01  gNOP

35 07 gx2y 35 01 g NOP 35 01 g NOP
35 22 gx<y 35 01 g NOP 35 01 g NOP

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

24 RTN 35 01 gNOP 35 01 g NOP

02 2 35 01 g NOP 35 01 g NOP

33 03| STO3 35 01 g NOP 35 01 g NOP

23 LBL 35 01 g NOP 35 01  gNOP

01 1 35 01 g NOP 35 01 g NOP

34 05 RCL5 35 01 gNOP 35 01  gNOP

34 02 RCL2 35 01 gNOP 35 01 g NOP

71 x 35 01 g NOP 35 01  gNOP

41 1t 35 01 g NOP 35 01 g NOP

41 1t 35 01 gNOP 35 01  gNOP

34 04 RCLA4 35 01 g NOP 35 01  gNOP

51 -— 35 01 gNOP 35 01  gNOP

61  + 35 01 g NOP 35 01  gNOP

35 00 gLSTX 35 01 g NOP 35 01 g NOP

34 05 RCL5 35 01 gNOP 35 01 gNOP

3304 STO4 35 01| gNOP

44 CLX 35 01| g NOP

34 03 RCL3 35 01| gNOP

81 =+ 35 01 gNOP

51 -— 35 01 gNOP

R1 n R4 Used R7

R, X Rs Used Rs

R3 Used Re Ro Used     
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HERMITE POLYNOMIAL
 

 

          
 

 

  

CODE KEYS CODE KEYS CODE KEYS

23 LBL 61 + 35 01 g NOP

11 A 33 03 STO3 35 01 gNOP

33 02 STO?2 35 07 g x2y 35 01 g NOP
02 2 35 21 gx¥Fvy 35 01 gNOP
71 x 22 GTO 35 01 g NOP

3304 STO4 01 1 35 01 g NOP

44 CLX 34 04 RCL4 35 01 gNOP

35 07 gxdy 24 RTN 35 01 gNOP

35 22 gxsy 35 01 gNOP 35 01 gNOP

o1 1 35 01 gNOP 35 01 gNOP

24 RTN 35 01 gNOP 35 01 gNOP

01 1 35 01 gNOP 35 01 gNOP

33 01 STO1 35 01 gNOP 35 01 gNOP

33 03 STO3 35 01 gNOP 35 01 gNOP

35 07 gxly 35 01 gNOP 35 01 gNOP
35 22 gxxy 35 01 gNOP 35 01 gNOP

34 04 RCLA4 35 01 gNOP 35 01 gNOP

24 RTN 35 01 gNOP 35 01 gNOP

23 LBL 35 01 gNOP 35 01 gNOP

o1 1 35 01 gNOP 35 01 gNOP

34 01 RCL1 35 01 gNOP 35 01 gNOP

34 04 RCL4 35 01 gNOP 35 01 gNOP

33 01 STO1 35 01 gNOP 35 01 gNOP

34 02 RCL2 35 01 gNOP 35 01 gNOP

71 x 35 01 gNOP 35 01 gNOP

35 07 gx2y 35 01 gNOP 35 01 gNOP

34 03 RCL3 35 01 gNOP 35 01 gNOP

71 x 35 01 gNOP 35 01 gNOP

b1 -— 35 01 g NOP 35 01 gNOP

02 2 35 01 gNOP 35 01| g NOP

71 x 35 01 gNOP

3304 STO4 35 01 gNOP

44 CLX 35 01 gNOP

34 03 RCL3 35 01 gNOP

01 1 35 01 g NOP

R1 Used Ra Used R;
R, x Rs Rs

Rs Used Re Ro Used    
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LAGUERRE POLYNOMIAL

CODE KEYS CODE KEYS CODE KEYS

23  LBL 34 03 RCLS3 35 01  gNOP

1 A g1 =+ 35 01 gNOP
41 1 34 05 RCL5b 35 01 g NOP

01 1 3304 STO4 35 01  gNOP

3304 STO4 35 08 gRJ 35 01 g NOP

61 + 51  -— 35 01 g NOP

33 02 STO 2 33 05 STOb 35 01 g NOP

02 2 34 01 RCL1 35 01 g NOP

33 03 STO3 34 03 RCL3 35 01 g NOP

35 07 gxdy 01 1 35 01 g NOP

51 -— 61 + 35 01  gNOP

33 05 STOb 33 03 STO3 35 01  gNOP

44  CLX 35 22 gxxy 35 01 g NOP

35 07 g x2y 22 GTO 35 01  gNOP

35 22 gx<y o1 1 35 01 gNOP

01 1 34 05 RCL5 35 01 gNOP

24 RTN 24 RTN 35 01 gNOP

33 01 STO 1 35 01 gNOP 35 01 g NOP

01 1 35 01 gNOP 35 01 g NOP

35 07  gxdy 35 01  gNOP 35 01 gNOP

35 22 gx<y 35 01 gNOP 35 01 gNOP

34 05 RCL5S 35 01 gNOP 35 01| gNOP

24 RTN 35 01 gNOP 35 01 g NOP

23| LBL 35 01 gNOP 35 01| gNOP

01 1 35 01 gNOP 35 01| g NOP

34 05 RCLb5 35 01 gNOP 35 01 gNOP

34 04 RCL4 35 01| gNOP 35 01| gNOP

51 — 35 01| gNOP 35 01| gNOP

34 05 RCLb5 35 01 gNOP 35 01| gNOP

61 + 35 01| gNOP 35 01| gNOP

34 02 RCL2 35 01| gNOP

34 05/ RCL5 35 01| gNOP

71 x 35 01 gNOP

34 04 RCL4 35 01 gNOP

51 — 35 01 gNOP

R4 n R4 Used R,

R, 1+x Rs Used Rs

R3 Used Re Rg Used    
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SINE INTEGRAL

CODE KEYS CODE KEYS CODE KEYS

23 LBL 35 01 g NOP 35 01 gNOP

11 A 35 01 gNOP 35 01 g NOP

33 03 STO 3 35 01 gNOP 35 01 gNOP

41 ¢t 35 01 gNOP 35 01 gNOP

71 x 35 01 gNOP 35 01 gNOP

42  CHS 35 01 g NOP 35 01 g NOP
33 01 STO 1 35 01 gNOP 35 01 gNOP

01 1 35 01 gNOP 35 01 gNOP

33 02 STO 2 35 01 gNOP 35 01 gNOP

34 03 RCL3 35 01 gNOP 35 01 gNOP

23 LBL 35 01 g NOP 35 01 gNOP

o1 1 35 01 gNOP 35 01 g NOP

34 01 RCL1 35 01 gNOP 35 01 g NOP

34 02 RCL 2 35 01 gNOP 35 01 g NOP

01 1 35 01 g NOP 35 01 g NOP
61 + 35 01 g NOP 35 01 gNOP

81 + 35 01 gNOP 35 01 g NOP

35 00 gLSTX 35 01 gNOP 35 01 gNOP

01 1 35 01 gNOP 35 01 gNOP

61 + 35 01 g NOP 35 01 gNOP

33 02 STO 2 35 01 gNOP 35 01 gNOP

81 = 35 01 g NOP 35 01 g NOP

34 03 RCL3 35 01 g NOP 35 01 gNOP

71 x 35 01 g NOP 35 01 gNOP

33 03 STO 3 35 01 g NOP 35 01 gNOP

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

81 =+ 35 01 g NOP 35 01 g NOP
61  + 35 01 g NOP 35 01 g NOP

35 21 g x#y 35 01 g NOP 35 01 g NOP
22  GTO 35 01 g NOP 35 01 gNOP

o1 1 35 01 g NOP

24  RTN 35 01 g NOP

35 01 g NOP 35 01 g NOP
35 01 gNOP 35 01 g NOP

35 01 g NOP 35 01 g NOP

R1 _x2 R4 R7

R> Used Rs Rs

R3 Used Rs Ro Used   
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COSINE INTEGRAL

CODE  KEYS CODE KEYS CODE KEYS

23 LBL 33 02 STO2 35 01  gNOP

11 A 81 =+ 35 01  gNOP

41 1 34 03 RCL 3 35 01  gNOP

71 x 71 x 35 01 g NOP

42  CHS 33 03 STO3 35 01 gNOP

33 01 STO 1 34 02 RCL 2 35 01 g NOP

01 1 81 -+ 35 01 g NOP

33 03 STO 3 61  + 35 01 g NOP

00 O 35 21 g x#y 35 01 gNOP

33 02 STO 2 22  GTO 35 01 g NOP

35 00 gLSTX 01 1 35 01 g NOP

31 f 24 RTN 35 01 gNOP

07 LN 35 01  gNOP 35 01 gNOP

83 - 35 01  gNOP 35 01 g NOP

05 b5 35 01 gNOP 35 01 gNOP

07 7 35 01 gNOP 35 01 gNOP

07 7 35 01 gNOP 35 01 g NOP

02 2 35 01 gNOP 35 01 gNOP

01 1 35 01 gNOP 35 01 g NOP

05 b5 35 01  gNOP 35 01 g NOP

06 6 35 01 gNOP 35 01 g NOP

06 6 35 01 gNOP 35 01 gNOP

04 4 35 01  gNOP 35 01 gNOP

09 9 35 01 gNOP 35 01 g NOP

61  + 35 01  gNOP 35 01 g NOP

23 LBL 35 01 gNOP 35 01 g NOP

01 35 01 g NOP 35 01 gNOP

34 01 RCL 1 35 01 gNOP 35 01 g NOP

34 02 RCL 2 35 01 gNOP 35 01 g NOP

01 1 35 01 g NOP 35 01 g NOP

61  + 35 01 gNOP

81 =+ 35 01  gNOP

35 00 gLSTX 35 01 gNOP

01 |1 35 01 gNOP

61  + 35 01  gNOP

Ri -x2 I:‘4 R?

R, Used R5 Rg

R3 Used Re Ro Used    
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EXPONENTIAL INTEGRAL
 

 

         
 

 

  

CODE KEYS CODE KEYS CODE KEYS

23 LBL 61 + 35 01 gNOP

11 A 35 21 g x#y 35 01 gNOP

33 01 STQ1 22 GTO 35 01 gNOP

01 1 01 1 35 01 g NOP

33 03 STO3 24 RTN 35 01 g NOP

00 O 35 01 gNOP 35 01 gNOP

33 02 STO 2 35 01 gNOP 35 01 g NOP

34 01 RCL1 35 01 g NOP 35 01 g NOP

31 f 35 01 gNOP 35 01 gNOP

07 LN 35 01 g NOP 35 01 gNOP

83 - 35 01 g NOP 35 01 gNOP

05 5 35 01 gNOP 35 01 g NOP
07 7 35 01 gNOP 35 01 gNOP

07 7 35 01 g NOP 35 01 gNOP

02 2 35 01 g NOP 35 01 g NOP
01 1 35 01 gNOP 35 01 g NOP

05 b5 35 01 gNOP 35 01 gNOP

06 6 35 01 g NOP 35 01 gNOP

06 6 35 01 gNOP 35 01 g NOP

04 4 35 01 gNOP 35 01 gNOP

09 9 35 01 gNOP 35 01 g NOP

61 + 35 01 g NOP 35 01 gNOP

23  LBL 35 01 g NOP 35 01 gNOP

01 1 35 01 gNOP 35 01 gNOP

34 01  RCL1 35 01 g NOP 35 01 g NOP

34 02 RCL2 35 01  gNOP 35 01 g NOP

01 1 35 01 g NOP 35 01 g NOP
61 + 35 01 g NOP 35 01 gNOP

33 02 STO 2 35 01  gNOP 35 01 g NOP

81 =+ 35 01 g NOP 35 01 g NOP

34 03 RCL 3 35 01 g NOP

71 x 35 01 gNOP

33 03 STO3 35 01 g NOP

34 02 RCL2 35 01 g NOP

81 =+ 35 01 g NOP

R B R, R,

R, Used Rs Rs

Rs3 Used Rs Ro Used  
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FRESNEL INTEGRALS

CODE KEYS CODE KEYS CODE KEYS

23  LBL 13 C 35 01 |gNOP

11 A 35 00 gLSTX 35 01 gNOP

13 C 34 01 RCL1 35 01 gNOP

01 1 71 x 35 01 gNOP

33 03 STO 3 33 01 STO1 35 01 gNOP

34 01 RCL 1 03 |3 35 01 gNOP

23  LBL 33 03 STO3 35 01 gNOP

01 1 81 =+ 35 01 gNOP

34 02 RCL 2 22 GTO 35 01 gNOP

34 03 RCL3 01 1 35 01 g NOP

04 4 23 LBL 35 01 gNOP

61 + 13 C 35 01 gNOP

33 03 STO3 33 01 STO 1 35 01 g NOP

01 1 35 g 35 01 |gNOP

51  — 06 ABS 35 01 |gNOP

02 2 03 3 35 01 g NOP

81 =+ 83 - 35 01 g NOP
33 04 STO4 06 6 35 01 gNOP

01 |1 35 22 gxsy 35 01 g NOP

b1 - 00 O 35 01 gNOP

34 04 RCL4 81 |+ 35 01 g NOP

71  x 34 01 RCL1 35 01 gNOP

81 = 41 1 35 01 gNOP

34 01 RCL 1 71 x 35 01 gNOP

71 x 35 g 35 01 g NOP

33 01 STO 1 02 m 35 01 g NOP

34 03 RCL 3 02 2 35 01 g NOP

81 + 81 -+ 35 01 g NOP

61 + 71 x 35 01 g NOP

35 21 g x#y 41 1 35 01 g NOP

22  GTO 71 x

01 |1 42 CHS

24  RTN 33 02 STO 2

23 LBL 24 RTN

12 B 35 01 g NOP

R1 Used R4 Used R;

R2  _(x?/2)* Rs Rs
R3 Used Re Ro   
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COMPLETE ELLIPTIC INTEGRALS
 

 

     
 

    
 

 

    

CODE  KEYS CODE KEYS CODE KEYS

23 LBL 34 02 RCL2 51 —
1 A 24 RTN 71 x

33 03  STO 3 23 LBL 34 06 RCL6
35 07 g x2y o1 1 34 04 RCL4
33 02 STO 2 51  — 71  x

61 + 31 f 31 f
33 01  STO1 09 v/x 09 Vx

43  EEX 3304 STO4 02 2
09 9 23 LBL 71 x
09 9 02 2 3304 STO4

33 04 STO4 34 02 RCL?2 35 08 gR!{
01 1 34 04 RCLA4 35 24 gx>y

33 05 STO b 71 x 22  GTO
35 09 gRt 34 03 RCL3 02 2

41 1 61  + 35 g
71 x 02 2 02 =

35 24 g x>y 71 x 04 4

35 09 g¢R? 33 03 STO3 81 =+

24 RTN 34 05 RCL5 34 01 RCL 1
35 21 g x#y 33 06 STO 6 71 x

22 GTO 34 04 RCL4 34 05 RCLb5
01 1 61 + 81 +

44 CLX 33 05  STO b5 24  RTN
71 x 81  + 35 01 g NOP

34 03 RCL 3 34 01  RCL1 35 01 gNOP
35 24 g x>y 33 02  STO 2 35 01 gNOP
35 09 gRt 61  + 35 01 gNOP

24  RTN 33 01 STO 1 35 01 gNOP
35 09 g Rt 34 04 RCL4 35 01 gNOP

42 CHS 34 06 RCL6 35 01 gNOP
35 08 gRI{ 01 1
35 07 g xy 41 1
35 24 g x>y 43  EEX
35 09 gR?t 42 CHS

24  RTN 09 9

Ry aj+1 R4 10°%,v; |Ry

R2 aj R5 Uj Rg

R3 bi RG Ui Rg Used
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