








































































































































































































































































































































































































ST AT'EM ENTS 

NAME EXAMPLE 

DATA 360 DATA 99,106.7, IHI!",16.2 
DIM 310 DIM A(72) 

END 400 END 

FOR ... NEXT 350 FOR J=l TO N STEP 3 

GO TO 330 GO TO 900 

GO TO... 0 F 4 1 2 GO TO n 0 F 100, 1 0 . 20 

GOSUB 420 GOSUB 800 

GO SU B. . . 0 F 4 1 5 GO SUB n 0 F 100, �H�~�,� 20 

IF ... THEN 340 IF A#10 THEN 350 

INPUT 390 INPUT X$, Y2, B4 

ILET 300 LET A=B=C=0 

NEXT 355 NEXT J 
READ 360 READ A,B,C 
REM 320 REM--ANY TEXT**!! 

PRINT 356 PRINT A,B,C$ 

357 PRINT X;Y;Z$;P;Q;R(5) 

358 PRINT 

395 PRINT# 

E-3 869 

PURPOSE 

Specifies data; read from left to righ" 
Specifies maximum string or matrix 
size. 
Terminates the program; the last 
statement in a program must be an END 
statement. 
Executes statements between FOR and 
NEXT the specified number of times (a 
loop), and in increments of the size 
indicated after STEP; STEP and STEP 
SIZE may be omitted. 
Transfers control (jumps) to specified 
statement number. 
Transfers control to the nth statement 
of the statements listed after "OF". 
Begins executing the subroutine at 
specified statement (see RETURN). 
Begins executing the subroutine n of 
the subroutines 1 isted after "OF" 
(See RETURN). 
Logical test of specified condition; 
transfers control if "true". 
Allows data to be entered from tele 
printer while a program is running. 
Assigns variable a value; LET is op­
tional. 
Marks the boundary of the FOR loop. 
Reads information from DATA statement. 
Inserts non-executable remarks in a 
program. 
Prints the specified values; 5 fields 
per line when commas are used as 
separators. 
Prints the specified values; 12 fields 
per line when semicolons are used as 
separators. 
Causes the teleprinter to advance one 
1 ine. 
See "Files" in this section. 



ST ATEM ENTS" CONTINUED 

NAME EXAMPLE PURPOSE 

RESTORE 380 RESTORE Permits re-reading data "dthout re-
running the program. 

385 RESTORE n Permits data to be re-read, beginning 
in s tatemen tn. 

RETURN 850 RETURN Transfers control to statement follow-
ing its GOSUB. 

STOP 410 STOP Terminates the program; may be used 
anywhere in program. 
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COMMANDS 

NOTE: Commands are executed immediately; they do not require statement numbers. 

FULL NAME EXAMPLE 

APPEND APP- PROG. 1 
BYE BYE 
CATALOG CAT 

DELETE DEL-l~~ 

DEL-l~~,2~~ 

ECHO ECH-OFF 

ECH-ON 
GET GET-SAMPLE 

GET-$ GET -$PROG 
HELLO- HEL-D~~7,pcDc 

KEY KEY 
KILL KIL-SAMPLE 

LENGTH LEN 

LIBRARY LIB 

Continued on next page. 

PURPOSE 

Appends the named program to current program. 
Log off. 
Produces a listing of user library program names 
and length in two-character words. 
Deletes all statements after and including the 
specified one. 
Deletes all statements between and including the 
specified ones. 
Permits use of a half duplex coupler; entered after 
logging in. 
Returns user to full duplex mode. 
Retrieves the specified program from the user's 
library and makes it the current program. 
Retrieves the named program from the system library. 
Log on. User needs 1.0. code and Password. 
Returns control to keyboard after TAPE inputs. 
Deletes the specified program from the user's library 
(does not modi fy the current program). 
Produces a listing of the current program length in 
two-character words. 
Produc,es a 1 isting of system 1 ibrary program names, 
and s i.ze in two-cha racter words. 
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FULL NAME EXAMPLE 

LIST 

NAME 

PUNCH 

RENUMBER 

RUN 

SAVE 
SCRATCH 
TAPE 

TIME 

LIS 
LIS-150 
NAM .. SAMPLE 

PUN 
PUN-50 

REN 
REN-50 

REN .. 60,y 

RUN 
RUN-50 
SAV 
SCR 
TAP 

TIM 

COMMANDS, CONTINUED 

PURPOSE 

Produces a listing of current program. 
Produces a listing, starting at specified statement. 
Assigns specified name to the current program; name 
may be 1 to 6 characters in length and must include 
only printing characters. 

Punches current program to paper tape. 
Punches program to paper tape, beginning at 
specified statement. 
Renumbers program from 10 in multiples of 10. 
Renumbers program from specified statement nurrber 
in multiples of 10. 
Renumbers program from specified statE~ment number 
in multiples of y. 

Starts program execution. 
Starts program execution at specified statement. 
Saves the current program in user's 1 i brary. 
Erases current program (but not program name.) 
Informs computer that following input is from paper 
tape. . 

Produces a listing of terminal and account time. 
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FUNC:TIONS 

NOTE: PRINT is used for examples on.ly; other statement types may be used. 

FULL NAME EXAMPLE PURPOSE 

DEF FN 300 DEF FNA (X)=(M*X)+B 

ABS (X) 310 PRINT ABS (X) 

EXP (X) 320 PRINT EXP (X) 

INT (X) 330 PRINT INT (X) 

LOG (X) 34~ PRINT LOG (X) 

RND (X) 350 PRINT RND (X) 

SQR (X) 360 PRINT SQR (X) 

SIN (X) 370 PRINT SIN (X) 

COS (X) 380 PRINT COS (X) 

TAN (X) 390 PRINT TAN (X) 

ATN (X) 400 PRINT ATN (X) 

LEN (X) 410 PRINT LEN (A$) 

TAB (X) 420 PRINT TAB (X);A 

TYP (X) 430 PRINT TYP (X); 

SGN (X) 440 PRINT SGN (X) 

Allows the programmer to define functions; 
the function label (A) must be a letter 
from A to Z; the argument (X) must be men­
tioned in the function definition. 
Gives the absolute value of the expression 
(X) • 

Gives the constant e raised to the power of 
the expression value (X); in this example, 
etX. 

Gives the largest integer ~ the expression 
(X) • 

Gives the natural logarithm of an express­
ion; expression must have a positive value. 
Generates a random number between 0 and 1; 
the expression (X) is a dummy argument. 
Gives the square root of the expression (X); 
expression must have a positive value. 
Gives the sine of the expression (X); X is 
real and in radians. 
Gives the cosine of the expression (X); X 
is real and in radians. 
Gives the tangent of the expression (X); X 
is real and in radians. 
Gives the arctangent of the expression (X); 
is real and in radians. 
Gives the current length of a string (A$), 
i.e., number of characters. 
Tabs to the specified position (X), then 
prints the specified value (A). 
If argument (X) is negative, gives the type 
of data in a file as: l=number; 2=string; 
3="end of file"; 4="end of record"; or if 
argument (X) is positive, gives the type of 
data in a file as: l=number; 2=string; 3= 
"end of file". (For sequential access to 
fi 1 es - ski ps over "end of records ". ) 
If argument (X) = 0, gives the type of data 
in a DATA statement as: l=number; 2=string; 
3="out of data". 
Gi ve s : 1 i f X >~ , 0 i f X =0 , - 1 i f X <~ 

E-7 869 



STRINGS 

NOTES: 1. A string is 1 to 72 teleprinter characters enclosed in quotes; it may be 
assigned to a stl.~ing variable (an A to Z letter followed by a $). 

2. Each string variable used in a program must be dimensioned (with a DIM 
statement), if it has a length of more than one character. 

3. Substrings are described by subscripted string variables. For example, 
if A$ = "ABCDEF", A$ (2,2) = B, and A$ (1,4) = "ABCD". 

3. The LEN function returns the current string length, for example: 
l¢¢ PRINT LEN (A$). 

FULL NAME EXAMPLE PURPOSE 

DIM 
LET 

LEN 

= 

# 
> 
< 

>= 
<= 

INPUT 

INPUT 

READ 

READ# 
PRINT# 

10 DIM A$ (27) 
20 LET A$ = II**TEXT 111 

30 PRINT LEN (B$) 

105 IF A$=C$ THEN 600 
110 IF B$#X$ THEN 650 
115 IF N$(2,2»B$(3,3) THEN 10 
120 IF N$<B$ THEN 999 
125 IF P$ (5,8»=Y$(4,7)THEN 10 
130 IF X$<=Z$ THEN 999 

205 INPUT N$ 

210 INPUT N$,X$,Y$ 

215 READ P$ 

220 READ#5; A$,B$ 
310 PRINT#2; A$,C$ 

Declares string length in characters. 
Assigns the character string in quotes 
to a string variable. 
Gives the current length of the speci­
fied string. 
String operators. They allow comparison 
of strings, and substrings, and transfer 
to a specified statement. Comparison is 
made in ASCII codes, character by charac­
ter, left to right until a difference is 
found. If the strings are of unequal 
length, the shorter string is considered 
smaller if it is identical to the ini­
tial substring of the longer. 
Accepts the appropriate nwmber of char­
acters (followed by a return). The char­
acters need not be in quotation marks if 
only one string is input. 
Inputs the specified strings; input must 
be in quotes and separated by commas. 
Reads a string from a DATA statement; 
each string read must be enclosed in 
quotes. 
Reads strings from the specified file. 
Prints strings on a file. 
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MATRICE~;, CONTINUED 

NOTES: 1. Absolute maximum matrix siz~3 is 2500 elements. 

2. Matrix variables must be a single letter from A to z. 

NAME 

DIM 

MAT ION 

MAT ZER 

MAT CON 

SAMPLE STATEMENT 

10 DIM A (10, 20) 

15 MAT X = ION (m,n) 

20 MAT B = ZER 

25 MAT 0 = ZER (m,n) 

30 MAT C = CON 

35 MAT E = CON (m,n) 

INPUT 40 INPUT A(5,5) 

45 MAT INPUT A(5,5) 

MAT PRINT 50 MAT PRINT A 

55 PRINT A(X,Y) 

60 PRINT #2; A(1,5) 

65 MAT PRINT #2,3;A 

MAT READ 70 MAT READ A 
75 MAT READ A(5,5) 

80 READ A(X., Y) 

85 MAT READ #3; A 
90 MAT READ #3,5; A 

Continued on the next page. 

PURPOSE 

Allocates space for a matrix of the speci­
fied dimensions. 
Establishes an identity matrix (with all 
ones down the diagonal). A new working 
size (m,n) may be specified; 
Sets all elements of the specified matrix 
equal to 0. 
A new working size (m,n) may be specified 
after ZER. 
Sets all elements of the specified matrix 
equal to 1 
A new working size (m,n) may be specified 
after CON. 
Allows input from the teleprinter of a 
specified matrix element. 
Allows input of a matrix from the teleprint­
er; a new working size may be specified. 
Prints the specified matrix on the 
te 1 epri nter. 
Prints the specified element of a matrix on 
the- teleprinter; element specifications X 
and Y may be any expression. 
Prints matrix element on the specified file 
number. 
Prints matrix on a specified file and 
record. 
Reads matrix from DATA statements. 
Reads matrix of specified size from DATA 
statements. 
Reads the specified matrix element from a 
DATA statement. 
Reads matrix from the specified file. 
Reads matrix from the specified record of a 
fi 1 e. 

E-9 869 



NAME 

MAT + 

MAT -

MAT* 

MAT = 

MAT TRN 

MAT INV 

MATRICES CONTINUED 

SAMPLE STATEMENT 

100 MAT C = A + B 

110 MATC = A - B 

120 MAT C = A * B 

130 MAT A = B 

140 MAT B = TRN (A) 

150 MAT C = INV (B) 

PURPOSE 

Matrix addition; A and B must be the same 
size. 
Matrix subtraction; A,B, and C must be the 
same size. 
Matrix multiplication; No. columns in A 
must equal No. rows in B. 
Establishes equality of two matrices; as­
signs values of B to A. 
Transposes an m by n matrix to an n by m 
matrix. 
Inverts a square matrix into a square 
matrix of the same size; matrix may be in­
verted into itself. 
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FILES 

NOTES: 1. STRUCTURE OF A FILE: 1 to 128 64-word records. Maximum size varies 
with systems; consult system ope.rator. Files have logical "end of record" 
markers and fIend of file" markers. Attempting to read an "end of file" 
or "end of record" marker will terminate the program unless an IF END# 
sta tement is used. 

2. Fi.1e names may be 1 to 6 print.ing characters. 

3. The formula for allocating file space for strings is: 

1 + number of characters in the string if there are an even number of 
2 characters, 

number of characters in the string + 1 if the number of characters 
or 1 + ------------------------.------~-~---

2 is odd. 

This formula gives the required storage space in 2-character words. 

FULL NAME EXAMPLE (Abbreviation) 

OPEN- OPE-MYFILE,85 

KILL- KIL-MYFILE 
FILES 10 FILES FILE#l, SECOND, ... 

PRINT# 120 PRINT# 1; A,B,C 

130 PRINT# X,Y; A,B,C 

140 PRINT# 2; A,B,END 

160 PRINT# 3,5 

READ# 170 READ# 1; A,B2,C 

Continued on the next page. 

PURPOSE 

Opens file; assigns specified name and 
number of 64-word records. 
Deletes specified file. 
Tells the system which files to use (max­
imum of 8); used only once in a program. 
Files are assigned reference numbers 
(1 to 8) sequentially. 
Prints the specified values (A,B,C) on a 
specified file number (file reference 
numbers are assigned consecutively from 
the FILES statement). 
Prints the specified information on file 
number (X), record number (Y); X and Y 
are rounded to integer values. 
Prints value on specified file; inserts 
an "end of file" marker immediately after 
the printed value. 
Sets the file pointer to the beginning 
of the specified file (3), and the speci~ 
fied record (5); erases the specified 
record. 
Reads the specified values from a speci­
fied file (numbered consecutively by the 
system, from those given in the FILES 
statement) . 
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FILES ,CONTINUED 

FULL NAME EXAMPLE (Abbreviation) 

READ# 180 READ# 2~3; A~B 

185 READ# 2~5 

IF END# 190 IF END# 1 THEN 800 

PURPOSE 

Reads specified values from a specified 
file (2) and a specified record in that 
fi 1 e (3). 
Resets the file pointer to the specified 
file record without erasing the record. 
Transfers control to a specified statement 
number if the end of the specified file is 
encountered. 
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APPENDIX F 

INDEX 

This index is produced with the help of the two programs listed below. 
The first accepts two strings (topic and page references), and writes 
them on a file. The second program reads the file, sorts the topics 
alphabetically, and prints them on the teleprinter. 

10 DIM A$[40J,B$[4~J 
2~ FILES INDX2 
70 PRINT "START NEW INPUT.II 
8~ PRINT II Til ; 
90 INPUT A$ 

100 PRINT IIpl!; 
110 INPUT B$ 
130 PRINT #1 ;A$,B$ 
140 GOTO 80 
150 END 

LIS 
OK 

1 IF END #1 THEN 2~0 
5 DIM A$[40J,B$[4~],C$[40],L$[40],M$[40J 

10 FILES INDX2, INDX3 
20 LET C$= II 

25 LET L$="ZZZZZZ" 
3~ READ #1;A$,B$ 
4~ IF A$ < = C$ THEN 30 
50 IF A$ > = L$ TH EN 30 
60 LET L$=A$ 
65 LET M$=B$ 
67 LET R=0 
70 GOTO 30 

20~ IF R THEN 400 
205 PRINT L$ II ••• "M$ 
210 PRINT #2;L$,M$ 
220 LET C$=L$ 
225 LET L$="ZZZZ" 
23~ LET R=l 
235 READ #1,1 

. 24~ GOTO 3~ 
4~0 END 

Continued on the next page. 
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INDEX, CONTINUED 

* ... 2-6 
+ ... 2-6 
- ... 2-5, 2-7 
/ ... 2-6 
< ••• 2-7 
<= ••• 2-7 
> ••• 2-7 
>= ••• 2-7 
ABS ... 3-22 
ABS FUNCTION ... 3-22 
ACCESS, FILE ... 6-11 
ACCESS STRING ... 6-6 
ADDITION ... 2-6 
ADVANCED BASIC ... 3-1,FF 
ALLOCATION MEMORY ... 8-8 
ALT-MODE ... 1-13 
AND ... 2-9 
AND OPERATOR ... 2-9 
APPEND ... 3-12 
ARITHMETIC EVALUATION ... 2-4 
ARITHMETIC OPERATOR ... 2-6 
ASCII CODES ... 8-7 
ASSIGNMENT OPERATOR ... 2-5 
ATN FUNCTION ... 3-23 
BACKSPACE ... 1-12 
BREAK ... 1-23,2-41 
BREAK KEY ... 1-23, 2-41 
BYE ... 2-35 
CATALOG ... 3-15 
COMBINING LOGICAL OPERATORS ... 7-6 
COMMANDS ... 2-34 
CONNECTION TO THE COMPUTER ... 1-16 
CONTROL C ... 1-17 
CO N T RO LN. . . 6 - 7, E -1 
CO NT RO L 0 ... 6 -7, E -1 
CONVENTIONS IN THIS BOOK ... IV 
COPYING A MATRIX ... 5-15 
CORRECTING MISTAKES ... 1-13 
COS ... 3-23 
COSINE FUNCTION ... 3-23 
DATA ... 2-21, 6-10 
DATA ON PAPE R TAPE ... B-1 
DATA TYPE ... 3-2 
DEF FN ... 3-21 
DEFINING FUNCTIONS ... 3-21 
DELETE ... 3-13 
DELETING A LINE ... 1-13 
DELETING PROGRAMS ... 3-7 
DIAGNOSTIC MESSAGES ... 1-19, 0-1 
DIM ... 5-2, 6-4 
DIMENSIONING A MATRIX ... 5-2 
DIVISION ... 2-6 
ECHO ... 2-36 
END OF FILE ... 4-14 
END OF STATEMENT ... 1-7, 2-28 

E NOTATION ... 2-2 
ENTERING DATA FROM TAPE ... B-1 
ESC ... 1 -1 3 
ESCAPE KEY ... CONTROL CHARACTERS 
EXP ... 3-22 
EXP FUNCTION ... 3-22 
EXPONENTIATION ... 2-6 
EXPRESSION ... 2-4 
FILE ACCESS ... 5-19, 5-20 
FILE STRUCTURE ... 4-10 
FILES ... 4-1 
FILES STATEMENT ... 4-6 
FOR ... 2-18 
FOR ... NEXT WITH STEP ... 3-20 
FORMAL LANGUAGE ... 1-2 
FORMAT OF STATEMENTS ... 1-8 
FUNCTIONS ... 3-16 
GET ... 3-10 
GET-$ ... 3-10 
GO TO ... 2-16 
GO TO... 0 F ... 2 -1 6 
GOSUB ... 3-17 
GOSUB ... OF ... 3-19 
HELLO- ... 2-34 
HIERARCHY OF OPERATORS ... 2-12 
HOW TO USE THIS BOOK ... VII 
lOCO DE. . . 1 -1 7 
IDENTITY MATRIX ... 5-16 
IF END# STATEMENT ... 4-9 
IF. . . TH EN ... 2 - 1 7 
INPUT ... 2-24, 5-5, 6-6 
INPUT OF MATRIX ELEMENTS ... 5-5 
INSTRUCTIONS ... 1-5 
INT ... 3-22 
INT FUNCTION ... 3-22 
INVERTING A MATRIX ... 5-18 
KEY ... 2-44 
KILL ... 3-11 
KILL - ... 4-5 
LEN COMMAND ... 3-7 
LEN FUNCTION ... 3-26 
LET ... 2-14, 6-5 
LIBRARY ... 3-14 
LINE NUMBER ... 1-4 
LINEFEED ... 1-17, 1-20 
LIST ... 1-14, 2-38 
LISTING A FILE ... C-1 
LISTING A PROGRAM ... 1-14 
LOG ... 3-22 
LOG FUNCTION ... 3-22 
LOG IN AND LOG OUT ... 1-18 
LOGICAL OPERATIONS ... 7-2 
MAT CON ... 5-4 
MAT PRINT ... 5-8 
MAT READ ... 5-10 
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INDEX, CONTINUED 

MAT ZER ... 5-3 
MATHEMATICAL FUNCTIONS ... 3-22 
MATRICES ... 5-1 
MATRIX ADDITION ... 5-11 
MATRIX EQUALITY ... 5-15 
MATRIX MULTIPLICATION ... 5-13 
MATRIX SUBTRACTION ... 5- 2 
MATRIX TRANSPOSITION ... 5-17 
MAX ... 2-8 
MEMORY ALLOCATION ... 8-8 
MIN ... 2-8 
MIN-MAX OPERATORS ... 2-8 
MISTAKES AND CORRECTIONS ... 1-19 
MISTAKES DURING LOG IN ... 1-19 
MULTIBRANCH GOSUB ... 3-18 
MULTIBRANCH GOTO ... 2-1 
MULTIPLICATION ... 2-6 
NAME ... 3-8 
NATURAL LANGUAGE ... 1-2 
NESTING GOSUBS ... 3-19 
NEXT ... 2-18, 3-20 
NOT ... 2-11 
NOT OPERATOR ... 2-11 
NUMBER ... 2-2 
NUMBER, LINE ... 1-4 
NUMBER, STATEMENT ... 1-4 
OPEN- ... 4-4 
OPENING AND CLOSING FILES ... 4-4,FF 
OPERANDS ... 1-6 
OPERATIONS, MAT ... 5-11,FF 
OPERATORS, BOOLEAN ... 7-4 
OPERATORS, RELATIONAL ... 2-5,FF,7-4 
OR ... 2-10 
OR OPERATOR ... 2-10 
ORDER OF PRECEDENCE (OPERS.) ... 2-12 
PAGE FORMAT ... V 
PASSWORD ... 1-17 
POINTER, RESETTING ... 4-16, 4-18 
PREFACE ... 111 
PREPARE TAPE OFF-LINE ... A-1 
PRINT, MAT ... 5-8, 5-19 
PRINT TO FILE ... 4-7 
PRINT# ... END ... 4-14 
PROGRAMMER-DEFINED FUNCTION ... 3-21 
PUNCH ... 2-42 
PUNCHING TAPE OFFLINE ... A-1 
QUICK REFERENCE SECTION ... E-1 ,FF 
RAISE TO A POWER ... 2-6 
RANDOM FILE ACCESS ... 4-14,FF 
READ ... 2-21, 4-8, 4-17, 6-8, 6-12 

READ FROM FIL E ... 4-8 
READ, MAT ... 5-10, 5-20 
READING, WRITING MATRICES ... 5-5,FF 
RELATIONAL OPERATORS ... 2-7, 7-2 
REM .. '.2-15 
RENUMBER ... 2-40 
RESTORE ... 2-21 
RE T URN ... 1 -1 1 
RND ... 3-22 
RUN ... 2-37 
SAVE ... 3-9 
SCALAR MULTIPLICATION ... 5-14 
SCRATCH ... 2-39 
SERIAL FILES ... 4-6,FF 
SGN FUNCTION ... 3-24 
SIMPLE VARIABLE ... 2-3 
SIN ... 3-23 
SPECIAL CHARACTERS ... E-1 
SQR ... 3-22 
STANDARD FUNCTIONS ... 3-22,FF 
STATEMENTS ... 1-3, 2-13 
STATEMENT TYPES ... 1-5 
STOP ... 2-28 
STORING, DELETING PROGRAMS ... 3-6 
STRING ASSIGNMENT ... 6-5 
STRING DIM ... 6-4 
STRING EVALUATION (ASCII) ... 8-7 
STRING IF ... 6-9 
STRING INPUT ... 6-6 
STRING LET ... 6-5 
STRING PRINT TO FILE ... 6-12 
STRING READ ... 6-8 
STRING READ FROM FILE ... 6-11 
STRINGS ... 6-1, 6-2 
STRUCTURE FILES ... 4-10,FF 
SUBROUTINES AND FUNCTIONS ... 3-16,FF 
SUBSTRI NG ... 6-3 
SUBTRACTION ... 2-6 
SYNTAX REQUIREMENTS OF TSB ... 8-2 
TAB ... 3-24 
TAN FUNCTION ... 3-23 
TAPE ... 2-43 
TIME . 002-45 
TIME SHARING ... 1-1 
TRANSPOSING A MATRIX 00.5-17 
TRIGONOMETRIC FUNCTIONS ... 3-23 
TYP FUNCTION ... 3-26 
UTILITY COMMANDS ... 3-12,FF 
VARIABLE, SIMPLE ... 2-3 
X-ON, X-O FF ... B1 
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