











2. Flowchart

START

QUTPUT:
“DO YOU
NEED
INSTRUCTIONS™?

Y

INPUT:
“YES"

“NO"’

OUTPUT:
INSTRUCTIONS

O—

OUTPUT:
DATA
REQUESTS

!

INPUT: NO. MOS.
1ST YR. DEBT
INT. RATE
MORT. TYPE
1ST YR.

OF MONTHS IN
HE FIRST YR

OUTPUT:
REQUEST
FOR NO. OF

MOS. 1ST YR.

$

INPUT:
NO. MOS.
1ST YR.
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Savings &
Loan

COMPUTE:

MONTHLY

INTEREST
RATE I =1/12

COMPUTE:
DOWN PAYT.
(.20*PRIN.)

'

COMPUTE:
MONTHLY
PAYMENT 2

LOAN

Commercial

F.H.A.

COMPUTE:
DOWN PAYT.
(.25*PRIN.)

(.¢3*15K)+(.10*5K)+(.20 BA

'

COMPUTE:
MONTHLY
PAYMENT 3

COMPUTE: DN. PAYT. 5

AL )

!

COMPUTE:
MONTHLY
PAYMENT 1

OUTPUT:
NEW
PRINCIPAL
&
MON, PAYT.

'

COMPUTE:
NEW PRIN.
= PRIN-DN. PAYT.

'

COMPUTE:
EQUITY




ANY MOS.
REMAINING
IN 1ST YR.2

OUTPUT:
HDGS.
FOR YEARLY
COLUMNS

OUTPUT:
HEADINGS
FOR MONTHLY
COLUMNS

O—=

COMPUTE:
MONTH'S INTEREST
MONTH'S EQUITY

COMPUTE:
YEARS INTEREST
YEARS EQUITY

'

L

COMPUTE:
TOTAL INTEREST
TOTAL EQUITY

COMPUTE:
TOTAL INTEREST
TOTAL EQUITY

Y

:

COMPUTE:
CURRENT
BALANCE

COMPUTE:
CURRENT
BALANCE

Y

\L

OUTPUT:
DATA
COMPUTED
ABOVE

OUTPUT:
DATA
COMPUTED
ABOVE
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OUTPUT:
FINAL
MONTHLY
PAYMENT

'

OUTPUT:
“REQUEST
FOR
ANOTHER"
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3. CAL Code And Sample Execution

-CAL
STAT

EMENTS = 300

HEADING =

>L0A

D

FROM /MORTGAGE/

>TYP

1.0
1ol
1.2
1.3
1.4
1.5
1.6
1.62
1.64
1 .66
1.68
1.70
1.72
174
176
1.78
1.80
1.82

PDOOODLDNDNDINDND
© o ¢ o ¢ o v 0 o o

-0 VRN H WO -0

wWww
[ )

MONT
IF R
33
3e4
35

E ALL

TYPE * THIS IS A PROGRAM TO COMPUTE STANDARD MORTGAGE DATA.*

DEMAND IN FORM 1: A

TO PART 2 IF A#1

TYPE '"THIS PROGRAM COMPUTES THE DOWN PAYMENT, MONTHLY PAYMENT,"

TYPE "INTEREST PAID, EQUITY ACCUMULATED, AND THE NEW BALANCE FOR"

TYPE "A STANDARD MORTGAGE. COMPUTATION WILL FIRST BE PRINTED"

TYPE *"FOR THE MONTHS REMAINING IN THE FIRST YEAR, THEN FOR EACH"
TYPE "YEAR, AND FINALLY THE PROGRAM WILL PRINT THE MONTH IN WHICH"
TYPE ""THE FINAL MONTHLY PAYMENT WAS MADE."

LINE

TYPE **'THE USER MUST INPUT CERTAIN PERTINENT DATA WHEN REQUESTED"
TYPE ""BY THE PROGRAM. WHEN THE MORTGAGE TYPE IS5 REQUESTED"

TYPE "IT IS ASSUMED BY THE PROGRAM THAT AN FeHe.A+ MORTGAGE"

TYPE "IS AMORTIZED OVER A 30 YEAR PERIOD, A CONVENTIONAL MORTGAGE"
TYPE ™IS AMORTIZED OVER A 25 YEAR PERIOD WITH A MINIMUM DOWN PAYMET
TYPE "OF 20%, AND THAT A COMMERCIAL MORTGAGE IS AMORTIZED OVER"
TYPE ""A 20 YEAR PERIOD WITH A MINIMUM DOWN PAYMENT OF 25Z%."

LINE

DEMAND IN FORM 2: R,yP,I

DEMAND IN FORM 3: L,Y

TO PART 10 IF R>12

R1=12~R

I=1/1200

N=IF L=1 THEN 360 ELSE IF L=2 THEN 300 ELSE IF L=3 THEN 240
DO PART (L*20)

P=P-D
E1=D
M=(P*I*(I+1)TtN)/((I+1)tN=-1)
N=N-13
TYPE IN FORM 4: D,M
TYPE "
TOTAL TOTAL MONTH'S MONTH"'S CURRENT
H INTEREST EQUITY INTEREST EQUITY DEBT "
#0

I11-12«I13~E2+~E3+~0
DO PART 4 FOR K=R BY -1 TO 1
TYPE *
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TOTAL TOTAL YEAR'S YEAR'S CURRENT
INTEREST EQUITY INTEREST EQUITY DEBT "
DO PART 5 FOR K=N BY -1 TO O
DO PART 6 FOR K=Rl BY -1 TO 1
TO PART 7

=

QAR D
fo s

0 I2=Px*]

1 E2=M-1I2

2 Il=I1+12

3 El=El+E2

4 P=P-E2

5 TYPE IN FORM (200+K): I1,LE1,I2,E2,P

I Oy X [ANANANSS

I12=Px%]

E2=M=-12

I1=11+12

El=El1+E2

P=P=E2

I3=13+12

E3=E3+E2

DO PART 9 IF K MOD 12 = 0

uguuanhonon
e o o o o 0 o @
NOUVH W00

12=Px]
E2=M=-12
I1=11+1I2
El=El+E2
pP=pP-E2
I3=13+12
E3=E3+E2

[o 3¢ 3¢ Yo W6 s N0}
e e 6 ¢ o o @
AN LW ~-O

Y=Y+1

TYPE IN FORM 5S¢ Y,I1,El1,I3,E3,P
TYPE IN FORM 9

TYPE IN FORM 100+R1l:

LINE FOR K= 1 TO 6

DEMAND IN FORM 6: A

TO PART 2 IF A#0

LINE FOR K= 1 TO 6

PAUSE

TO PART 1

N NNNNNNNNN
[ ] [ ] ® [ ] [ L ] L] [ ] [ ] [ ]
VRGO L WN = O

Y=Y+1
TYPE IN FORM 5: Y»I1,E1,I3,E3,P
13~E3+«0

O 0 0
¢ o o
[V e

10.0 TYPE"

THE NUMBER OF MONTHS REMAINING IN ONE YEAR CANNOT
EXCEED TWELVE."

10.1 DEMAND IN FORM 7: A

10.2 TO STEP 2.2

20+0 D=IF P>2E4 THEN ((P-2E4)*.20+950) ELSE IF P>15E3 THEN
((P-15E3)%¢10+450) ELSE (.03%P)



400 D=.20%P

60.0 = 25%P

FORM 1:

DO YOU NEED INSTRUCTIONS

FORM 2

FORM 3:

FORM 4:

FORM 5t
19%%
FORM 6:

FORM 7

FORM 9

FORM 101
JANUARY
FORM 102
FEBRUARY
FORM 103:
MARCH
FORM 104:
APRIL
FORM 105:
MAY

FORM 106
JUNE
FORM 107:
JULY
FORM 108:
AUGUST
FORM 109:
SEPTEMBER
FORM 110
OCTOBER
FORM 1113
NOVEMBER
FORM 1121
DECEMBER

THE NUMBER OF MONTHS IN THE FIRST YEAR

THE ORIGINAL DEBT = %#

INTEREST RATE

TYPE OF MORTGAGE (l1=FHA,
MORTGAGE PAYMENTS BEGIN IN 19#

= #

MINIMUM DOWN PAYMENT =

SAZERZE %7

DO YOU WISH TO COMPUTE DATA FOR ANOTHER MORTGAGE ?

SZRRZZ e %%

? (TYPE 1 FOR YES»

2=CONVENTIONAL.,

LY S ¥4 XY ¥4
MONTHLY PAYMENT = $%Z%ZZ.%%

SZRAEZ %%

(TYPE | FOR YES, OR O FOR NO) #

THE NUMBER OF MONTHS IN THE FIRST YEAR

THE FINAL MONTHLY PAYMENT IS IN %

#

61

OR O FOR NO) #

3=COMMERCIAL) #

SZZXRZ « %%

#

PEXXRRG e %2R
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FORM 201:
DEC .
FORM 202
NOV.
FORM 203:
OCT.
FORM 204:
SEP.
FORM 205:
AUG.
FORM 206
JUL.
FORM 207:
JUN.
FORM 2083
MAY
FORM 209:
APR.
FORM 210
MAR
FORM 211:
FEBo
FORM 212:
JAN.

>TO PART 1

THIS IS A PROGRAM TO COMPUTE STANDARD MORTGAGE DATA.

PARZAR e R

PERREZ T

$SZZZZ7 « 2%

BRZR%T% e 2%

PERZZZ« %

$ZZR%% e AR

SEEE%RZ %%

$SZR%%% e %7

$ZAREZ 7%

SRERZZ %%

$ERZL%eR%

SERRRE 2T

3RARBRZZ

SRZZZZ « 2%

$EZZRE 2T

SZZ%%T e R

SALRAT e 27

PERZEZ e 2%

$EREAT o %7

SZEAZL « 27

SEARRT e R

SEARZR e AR

$A%2%%% e %%

SZAL%R e ER

SEZXZZ e %7

PRARRT %7

SEZXEZ « %%

SZEA%T e R

SEZEZZ %7

SEEZR% %%

$Z2%%7 %27

SERARZ « 2%

SEAREATR e %2

PEEARETL«ER

LY YV Y XY 44

SZZALL e %%

BALEZZ e RT

$ZZEAZ %2

SZZEZZ e 2%

SRIEZR R %

SAREZZ o 2%

PEXRRER e 27

PZEZZZR R

SEZAZZ 27

SZXR%T e B2

PREZR R %7

$ZRZRZ R

SERZEZZ e 27

SAZAEZ «Z2

STEELER « %%

PZRRET e B2

SEZAZR « %%

SEXZRR « 2%

SEZRRZ 27

SEEREZ 2%

SREERZE e %%

SZEZZRZ e 2%

SEEZRZ « R %

SB2%2% e %%

SZEREE « %R

DO YOU NEED INSTRUCTIONS ? (TYPE 1 FOR YES, OR 0 FOR NO) 1

THIS PROGRAM COMPUTES THE DOWN PAYMENT.,
EQUITY ACCUMULATED»
COMPUTATION WILL FIRST BE PRINTED

THEN FOR EACH

INTEREST PAID»
A STANDARD MORTGAGE.

MONTHLY PAYMENT,

AND THE NEW BALANCE FOR

FOR THE MONTHS REMAINING IN THE FIRST YEAR,

YEAR, AND FINALLY THE PROGRAM WILL PRINT THE MONTH IN WHICH
THE FINAL MONTHLY PAYMENT

WAS MADE.

THE USER MUST INPUT CERTAIN PERTINENT DATA WHEN REQUESTED

BY THE PROGRAM.

WHEN THE MORTGAGE TYPE IS REQUESTED

IT IS ASSUMED BY THE PROGRAM THAT AN Fe.HeA. MORTGAGE

IS AMORTIZED OVER A 30 YEAR PERIOD,
IS AMORTIZED OVER A 25 YEAR PERIOD WITH A MINIMUM DOWN PAYMENT

A CONVENTIONAL MORTGAGE

OF 20%, AND THAT A COMMERCIAL MORTGAGE IS AMORTIZED OVER
A 20 YEAR PERIOD WITH A MINIMUM DOWN PAYMENT OF 25%.

THE NUMBER OF MONTHS IN THE FIRST YEAR

THE ORIGINAL DEBT = $32500.00

INTEREST RATE = 6.5

= 10

TYPE OF MORTGAGE (1=FHA, 2=CONVENTIONAL, 3=COMMERCIAL) 2



MONTH

APR.
MAY

JUL e
AUG.
SEP.
OCTe.
NOV .
DEC.

YEAR
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993

MORTGAGE PAYMENTS BEGIN IN 1968

MINIMUM DOWN PAYMENT =
MONTHLY PAYMENT = $ 175,55

TOTAL
INTEREST
14083
281 +48
42193
562.20
702.28
842.16
981 .85
1121.34
126064
1399.75

A AP HANANN

TOTAL

INTEREST
3053.28
467647
626727
782354
9342.94
$10823.01
$12261.12
$13654.46
$15000.02
$16294.62
$17534.83
$18717.01
$19837.28
$20891 .49
$21875.21
$22783.74
$23612.02
$24354.69
$25006.00
$25559.86
$26009.72
$26348.62
$26569.13
$26663+33
$26666.16

A AR

TOTAL

EQUITY
6534.72
656963
660473
6640.01
667549
671116
674703
6783 .09
6819.34
685579

AP AN NDAR

TOTAL

EQUITY
7308.91
779237
8308.20
885859
9445483
$10072 .41
$10740.94
$11454.25
$12215.33
$13027.39
$13893.82
$14818.29
$15804+66
$16857.10
$17980.02
$19178.14
$20456.51
$21820 .49
$23275.81
$24828.61
$26485.39
$28253.14
$30139.27
$32151.72
$32500.00

O

$ 6500.00

MONTH'S
INTEREST
140 .83
140465
140 <46
140.27
140.07
139.88
139.69
139.50
139.30
139.10

OO HAREN

YEAR'S
INTEREST
1653453
1623.19
1590 .81
1556.+26
1519440
1480407
1438.11
139334
1345457
1294.59
1240 .21
1182.18
1120.27
1054.21
983.73
90852
828.28
742 .67
651 .32
553.85
449 .86
338490
220.51
94.19
2.83

P APAADAAPDAAANNANANROARANAARAN N AN

MONTH'S

EQUITY
34.72
34.91
35610
35.29
3548
35467
35.86
36.06
36425
36.+45

R AP HALAGAOA

YEAR'S

EQUITY
453411
48346
515.84
550.38
587.24
626457
66854
713.31
761.08
812.05
86644
924 .46
986.38
1052.44
1122.92
1198.12
1278436
1363.98
1455433
1552479
165679
1767.74
1886.13
2012445
348.28

PNAPDADAPIAPAAADPOADANDANHRNDANA

THE FINAL MONTHLY PAYMENT IS IN FEBRUARY

DO YOU WISH TO COMPUTE DATA FOR ANOTHER MORTGAGE ?

(TYPE 1 FOR YES, OR O FOR NO) O

PAUSE IN STEP 7.8:

>

63

CURRENT
DEBT
$25965.28
$25930.37
$25895.27
$25859.99
$25824451
$25788.84
$25752.97
$25716.91
$25680.66
$25644.21

CURRENT
DEBT
$25191.09
$24707.63
$24191.80
$23641 .41
$23054.17
$22427 .59
$21759.06
$21045.75
$20284.67
$19472.61
$18606.18
$17681.71
$16695.34
$15642.90
$14519.98
$13321.86
$12043.49
$10679.51
9224.19
767139
6014.61
4246.86
2360.73
348.28

0.00

AN AA



APPENDIX 1
PRECEDENCE LIST

This appendix gives the complete precedence list for the CAL operators and functions.
Operators with the same precedence are performed from left to right. Parentheses may
be used to alter precedence.

Precedence Operator
T e, — {unary minus, the negative sign)
2 .. t
3 / * MOD
4 ... The CAL functions
5 il + —
6 ......... = # < <= > >= relational operators
7 e NOT
8 ......... AND OR
9 ... < (replacement)

10 el = replacement operation



APPENDIX 2
CAL SUMMARY

NUMBERS
Integer (without decimal point) For example; 3567940
Decimal (with decimal point) For example; 35.7940
Scientific Notation For example; 3.57E23 (where E23 means 10%°)
VARIABLES
L.egal Variables A-Z and AO- Z9

Subscripted Variables A(1), B{I-3*S), A6(N, M,...R)

ARITHMETIC OPERATORS

In order of priority
— Unary Minus (Negation)

+ Exponentiation

* [/, MOD Multiplication, Division, Modulo
+, — Addition, Subtraction

« Replacement

RELATIONAL OPERATORS

= Equal

# Not equal

> Greater than

>=  QGreater than or equal to
< Less than

<= Less than or equal to

LOGICAL OPERATORS

AND Logical Multiplication
OR Logical Addition
NOT Reverses Logical Value

MATHEMATICAL FUNCTIONS

(STANDARD)
ABS (A) Absolute value of A
SIN (A) Sine of A
COS (A) Cosine of A
TAN (A) Tangent of A

ATAN (X,Y) Arctangent in radians, over the range -7 to +7 of X/Y.
EXP (A) e to the power A

LOG (A} Natural logarithm of A
LOG10 (A) Base 10 logarithm of A
SQRT (A) Positive square root of A
IP (A) Integer part of A

FP (A) Fractional part of A
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ITERATIVE FUNCTIONS

SUM
PROD )
MAX (Any form of FOR clause without the word FOR:expression)
MIN

Example

TO limit:
SUM /{variable = limit BY interval | UNTIL condition:expression)
WHILE condition:

PROGRAMMER DEFINED FUNCTIONS

function t] = ;
DEFINE name [parameter list] = expression

function ot] - step
DEFINE name [parameter list] : TO STEP number

njfr?ger RETURN expression

FORM STATEMENTS
FORM form number: 3

INPUT SPECIFICATION
For any number type #

OUTPUT SPECIFICATION

Integer %%%% %%
Decimal %% %% %% . %%
Exponential #H#HH##HR (Minimum 6)

Any other characters (blanks included) printed as shown.

COMMANDS

INPUT/OUTPUT COMMANDS (DIRECT OR INDIRECT)

DEMAND variable list

DEMAND IN FORM form number:variable list
TYPE variable list

TYPE IN FORM form number:variable list
TYPE “text”

TYPE STEP step number

TYPE PART part number

TYPE FORM form number

TYPE function name

TYPE ALL STEPS

TYPE ALL FORMS

TYPE ALL FUNCTIONS

TYPE ALL VALUES

TYPE ALL

DATA FILES (DIRECT OR INDIRECT)

e INPUT file
OPEN /file name/ FOR OU10'€’UT AS FILE number

READ From _ file

INPUT number:variable list



WRITE ON  flle variable tist

file form .variable
WRITE ON number IN FORM number- list

file .non-subscripted
OUTPUT ON number® variable list

CLOSE file number

REPLACEMENT COMMAND (DIRECT OR INDIRECT)
single variable = expression For example, A1=PI*R12

CONTROL COMMANDS

Direct Or Indirect
TO PART step or part number
TO STEP step number
DO PART step or part number
DO STEP step number

Indirect Only
PAUSE
DONE

Direct Only
RUN
GO
QuIT
STEP

Miscellaneous

Direct Or Indirect
LINE
PAGE
$

I Comments

Direct Only
LINES

Program Files (Direct Only)

DUMP 2

TO /fite name/
LOAD

FROM /file name/

DELETE COMMANDS (DIRECT ONLY)

DELETE STEP step number
DELETE step number
DELETE PART step or part number
DELETE FORM form number
DELETE variable

DELETE function name
DELETE ALL STEPS
DELETE ALL FORMS
DELETE ALL VALUES
DELETE ALL FUNCTIONS
DELETE ALL or CLEAR
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EDIT COMMANDS (DIRECT ONLY)

EDIT STEP step number
EDIT step number

EDIT FORM form number
EDIT function name

MOD STEP step number
MOD step number

MOD FORM form number
MOD function name

MODIFIERS

|F expression

UNLESS expression

UNTIL terminating condition

WHILE terminating condition

FOR variable = list of values
TO limit

FOR variable = limit BY interval | UNTIL condition
WHILE condition

WHERE expression & expression
IF condition THEN expression ELSE expression



INDEX

NOTE: Page numbers which appear in bold face type refer to those pages where the listed

item receives the most detailed discussion.

ABS, 19

Adding a statement, 26

ALT MODE/ESC, 17

AND, 29

Append, 31

Arithmetic expressions, 6

Arithmetic operators, 6

Arithmetic replacement, see Replacement

ATAN, 18

CLEAR, 26
CLOSE, 24

Command, see Statement
display, 11
files, 34

Comments, 11

Conditional modifiers, see Modifiers
Constants, 5

Control characters, 27

COS, 18

DEFINE, 20

DELETE ALL STEPS, 26, 31
DELETE FORM, 26
DELETE PART, 26
DELETE STEP, 26

Deleting a file, see Removing a file
Deleting a statement, 26
DEMAND, 9

DEMAND IN FORM, 10

DO PART, 12, 15

DO STEP, 16

Doliar sign, 22

DONE, 16

DUMP, 23, 31

EDIT, 26

EDIT FORM, 26
EDIT STEP, 26
Editor, 31

EXP, 18

Expressions, arithmetic, 6
logical, 7

File number, 23, 24

Files, 23
command, 34
data, 23
dollar sign, 22

FOR, 19, 23

FOR loop, 13
FORM, 9, 10, 26

FP, 19
Function parameters, 20

Functions, 18, see also individual
function names
iterative, 19
programmer defined, 20
recursive, 21

GO, 16

IF, 12,22
IF THEN ELSE, 14

Input, 9, 24, Section 2
command, 24
data files, 23

IP, 19

LINE, 22
LINES, 22
Literal text, 11
LOAD, 23
LOG, 18
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Log in procedure, 3
LOG10, 18

Logical expressions, 7, 29
operators, 7, 29
variables, 29

LOGOUT, 5

Loop, see FOR loop
MAX, 19

MIN, 19

MOD, 6

Modifiers, 12
MODIFY, 26

NOT, 29

Numbers, numeric, see Constants
PART, 8
STEP, 8

OPEN, 23

Operations, logical, 29
order of, 6

Operators, 6
logical, 7
relational, 7

OR, 29

Output, decimal, 10
exponential, 10
integer, 10

OUTPUT ON, 24
Overlay, 31

PAGE, 22

Parentheses, see Operations, order of
PART Number, 8

PAUSE, 16

Pl, 18

Precedence, 6

PROD, 19

QuIT, 4, 17

READ, 24

READ/file name/, 31
Relational operators, 7
Removing a file, 23
Replacement, 12
RETURN, 20

RUN, 16

Scientific notation, see Output, exponential

SIN, 18

Statement, command, 5
define, 5
direct, 7
FORM, 5,9, 10
indirect, 7

STEP, 16

STEP Number, 8

Subscripted variables, see Variables
SUM, 19

TAN, 18

Text, see Literal text
TO PART, 12,17, 21
TO STEP, 15

TYPE, 9, 11,13

UNLESS, 12
UNTIL, 12

Variables, b
local and global, see Function

parameters
WHERE, 13, 14
WHILE, 12
WRITE ON, 24
WRITE/file name/, 31
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