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This chapter explains the Sony disk BASIC functions in aiphabetical
order. The foilowing format is used for explanation :

Function name

Function (value which is given)

Format

Indicates the correct syntax.

The specification enciosed in brackets [ ] may be omitted.

Application

The method for writing a function and appiications are expiained in
detaii.

Program example

Gives a program example using the function.

-7^



ABS (absolute)

Gives the absolute value X (IXI) of numeric data X.

Format

ABS (X)

X : Numeric-constant, variable, array variable, or expressions including these

Application

The ABS function is as follows:

WhenX>0: ABS(X) = X

WhenX<0: ABS(X) = -X

Example

PRINT ABS<2>

PRINT ABS<-2)

2

PRINT ABS<10-3)

7

PRINT ABS<3-10)

7



ANN (ann)

Gives the value obtained by executing the machine language
subroutine beginning with the address defined in a DEF ANN
statement.

Format

ANN [X] (I)

X; Integer in the range of 0 to 9.
I ; Numeric or string- constant, variable, or array variable

Application

Specification method

In "X", specify the value defined in a DEF ANN statement.
In "I", specify the variable or constant indicating the value to be
transferred from the Sony disk BASIC program to the subroutine.

Example

Assume that these statements are executed.

DEF ANN0=&HC000

DEF ANN1=&HC500

To execute the subroutines from &HC500and to return the value to the
Sony disk BASIC program, execute the following :

X=ANN1<I>

See Appendix 5 In Part 1 for DEF ANN statement and ANN function
operations and how to transfer values to the subroutine.

When specification is omitted
When X Is omitted, 0 Is assumed to have been specified.



APOINT (attribute point)

Gives the attribute (character color, background color, and at

tribute code) for the character displayed at the specified loca

tion (X,Y) on the character display screen.

Format

APOINT (X,Y)

0 ̂  X ̂  79 (80-character display)
0 ̂  X ̂  39 (40-character display)
0 < Y £ 24

Numeric-constant or variable, array

variable, or expressions including these

Application

Specification method

Specify the coordinates on the character display screen.

Attribute

An attribute is a list of the binary character color, background color,

and attribute codes for the specified location on the character display

screen. The format is as follows :

8 bits

Reserve bit'

Character color code

-Background color code

-Attribute code

See Reference Chart for the codes.

The APOINT function converts this binary code to decimal values for

display.

Example

Assume that the execution of

PRINT APOINT<10,10>

gives 75.

The binary notation 01001011 of 75 indicates the codes of the
specified location (10,10) as follows :

Binary Decimal

Character color code: 011 — 3 Turquoise

Background color code : 01 ̂  1 White
Attribute code: 10^ 2-* Blinking



The value given with the APOiNT function is
an Integer in the range of 0 to 255.

When an integer between 128 and 255 is given, the MSB bit of the at

tribute data is set. In this case, the lower 7 bits are ignored and the at-

tribute is set as foiiows:

character color: White

background coior: Transparent

attribute: Not blinking

Program example

The following program obtains the attribute of a character displayed
at an arbitrary location (X,Y) entered from the keyboard :

10 INPUT "X,Y="5X,Y
20 C=APOINT<X.Y)

30 ATR=C\32

40 C=C MOD 32

50 BAC:K=C\8

60 CHR=C. MOD 8

70 PRINT "ATTRIBLITE=" ;ATR
80 PRINT "BACKGROUND COLOR=";BACK
9& PRINT "CHARACTER C0L0R="5CHR
RUN

X,Y=10,5
ATTRIBUTE=2

BACKGROUND C0L0R=2

CHARACTER C0L0R=2



ASC (ASCII)

Gives the character code of the first character of string data X$.

Format

ASC (X$)

X$ : String-constant, variable, array variable, or expressions including these

Application

Exampie

10 X^="S"

20 A1=ASC<X^)

30 A2=ASC<"S")

40 A3=ASC<"STU")

50 PRINT A1,A2,A3
RUN

83 83 83

Be sure to enclose the character constant in quotation marks (") as

shown above; otherwise, an error will occur.

PRINT ASC<S>

Error<5) : Type mismatch

The value given with an ASC function is

an integer in the range of 0 to 255.

When character data is a null string

An error occurs.

PRINT ASC<"">

Error<3) : Il legal -function cal l

Note

See Appendix 9 in Part 1 for the characters and the character codes.



ATN (arc tangent)

The value of the inverse trigonometric function arc tangent,

tan-^(X) of numeric data X, is given.

Format

ATN (X)

X : Numeric-constant, variable, array variable, or expressions including these

Application

The ATN function gives an floating-point type numeric data, in

dicating that the trigonometric tangent of the data is X. Its unit is a ra

dian.

Example

PRINT ATN<1)

.7853981633974

To convert the ATN function result to degrees

Multiply 180/71.

PRINT ATN<1)*180/PI
44.999999999996

Mathematically, tan -^(1) = nl4 rad = 45°

In this example, an error occurs in the internal operation. It is because

the internal operation is performed using a floating-point representa

tion and the 15th digit is rounded.



CADR (convert from address data)

Address data X is converted to the integer type.

Format

CADR (X)

0 ̂  X ̂  65535 : Integer-constant, variable, array varibale, or expressions in
cluding these

Application

When numeric data X is of the integer type, the CADR function will

give the data as it is. When X is of the floating-point type, it will be
rounded to the nearest whole number, and then converted to an in

teger type. If X is from 32768 to 65535 which exceeds the integer type
range (-32768 to 32767), no error will occur; the value of CADR is bet
ween &H8000 and &HFFFF internally and is displayed as a negative

value (-32768 to -1). CADR function is used when memory addresses
are handled.



CFLT (convert to floating)

Numeric data X is converted to the floating-point type.

Format |

CFLT (X)

X : Numeric-constant, variable, array variable, or expressions including ttiese

Application

When numeric data X is of the floating-point type, the CFLT function

will give the data as it is. When X is of the integer type, it will be con

verted to the floating-point type.

Example

To send data to the disk as a floating point type, execute

SEND CFLT<1>

To transfer floating-point data to a machine language subroutine, ex

ecute

X=ANN0 < CFLT <1)>



CHR$ (character dollar)

The string data whose character code is X is given.

Format

CHR$ (X)

0 = X ̂  255: Numeric-constant, variable, array variable, or expressions including
these

Application

Example

10 FOR I = <65 TO 90

20 PRINT CHR^<I);
30 NEXT I

RUN

ABCDEFGHIJKLMN0PQRSTUVWXY2

The number of the character given by the CHR$ function is one.

if the specification of X is not an integer type, it will be rounded to the

nearest whole number.

PRINT CHR^<<45.3)

A

PRINT CHR^<<i5.5>

B

Special character codes

Of character codes 0 to 31, there are special character codes having

special functions such as screen control.

Example:

PRINTCHR^< 7>

PRINT CHR^<9)

PRINT CHR*<13)

These can be used as follows :

... Sound an audible beep sound

... Moves the cursor to the tab

position.

... Performs a carriage return.

PRINT CHR^<9>;:PRINT "A"
A

DEF KEY 1, "RUN"+CHR^<13)

Note

See Appendix 9 in Part 1 for the character codes and characters.



CINT (convert to integer)

Numeric data X is converted to integer type.

Format

CiNT (X)
-32768 ̂  X ̂  32767: Numeric-constant, variable, array variable, or expressions

including these

Application

When numeric data X is of the integer type, the CiNT function will give
the data as it is. When X is of the floating-point type, it will be rounded
to the nearest whole number, then given as an integer type.

Example

To send numeric data after conversion to an integer type, specify the
following:

F=1.234

SEND CINT<F)

To transfer integer data to a machine language subroutine, specify
the following:

F=1.234

I=ANN0 <CINT<F>)



COND (condition)

Obtains the value of the first expression. If the result is true (not

0), COND gives the result of the second expression; if false (0),

COND gives the result of the third expression.

Format

COND ([expressioni], [expression2], [expressions])

expression 1 : a relational, logical or arithmetic expression if the result is of a

numeric type.
expression 2 and 3 : an arithmetic or string expression.

Application

The value given by this function will be the numeric or the string type

depending on the type of expression 2 or 3.

When the specification is omitted

When the expression 1 is omitted, the expression 2 is always

evaluated.

When the result of the expression 1 is always true, the expression 3

can be omitted ; when the result is always false, the expression 2 can

be omitted.

In other cases, if the specification of an expression is omitted.

Error <130)

will be displayed.

Example

Syntax error

1 0 " A " ; " B "

20 INPUT X

30 PRINT COND<X>0 , , 3-^4>

40 G OT 0 2 0

RUN

'? 1

AB

?0



In this example, when a positive number is entered as a value of X, the

first expression "X>0" is true and the string value of A$ + B$ is obtain
ed. When a negative number including 0 is entered, the first expres

sion is false and the numeric value of 3-1-4 is obtained.

Program example

The factorial value of a number can be obtained with the following
program.

10 DEF FNFAC:T<N;> = COND<N=0 , 1 ,
N*FNFACT<N-1>)

20 INPUT N

30 PRINT FNFACT<N)

RUN

?5

120

For details about the factorial value see "DEF FN".



COS (cosine)

The value of the trigonometric function cosine of numeric data

is given.

Format

COS (X)

X: Numeric-constant, variable, array variabie, or expressions including these

(Unit : radian)

Application

Value given by COS function

This value is floating-point numeric data in the following range:

-1 ̂  COS (X) ̂  1

The internal operation is performed using a floating-point representa

tion.

Example

PRINT C0S<PIX3)

.50000000000007

When degree is used as the unit of angie

COS (D°) can be obtained from COS (D* PI/180)

PRINT COS<60*PI/180)
.50000000000007

Note

Mathematically, COS n/3 = COS 60° = 0.5

In this example, an error occurs because the internal operation is per
formed and the 15th digit is rounded.



CPOINT (character point)

Gives the character code of the character displayed at the

specified position (X, Y) on the character display screen.

Format

CPOINT (X, Y)

0 ̂  X ̂  79 (80-character mode) ] Numeric-constant, variable, array variable,
0 ̂  X ̂  39 (40-character mode) \ or expressions including these
0 < X < 24

Application

Specification method

Specify the coordinate (X, Y) on the character display screen.

Exampie

When

PRINT CP0INT<39,24)

is executed when character A is displayed at the lower-right corner of

the screen in the 40-character mode, 65 will be given.

Vaiue given by CPOiNT function
Integer from 0 to 255

When a position where no character is dispiayed is specified
32 (space code) is given.

Note

See Appendix 9 in Part 1 for the character codes and characters.



CSRCLM (cursor column)

The current horizontal position of the cursor is given.

Format

CSRCLM

Application

The value given by the CSRCLM function is the X-coordinate on the

character display screen.

Value given by CSRCLM function

0 to 79 (80-character mode) |
0 to 39 (40-character mode) I

Integer

CSRLIN (cursor line)

The current vertical position of the cursor is given.

Format

CSRLIN

Application

The value given by the CSRLIN function is the Y-coordinate on the
character display screen.

Value given by CSRLIN function

0 to 24 (integer)



DATES (date dollar)

The current date (nnonth, day and year) can be given in the

specified format.

Format

DATES [(N)]

0 ̂  N ̂  2: Integer type-constant, variable, array variable or expressions including
these

Application

Specification method

The current month, day and year mW be given as 2 digits each (MM,

DD, and YY) according to the value N :

Value N Data format

0 MMDDYY

1 MM/DD/YY

2 YY/MM/DD

When specification of N is omitted

0 is assumed to have been specified.

Exampie

Assume that today is December 25, 1982.

PRINT DAI 0 :>

i 22582

PRINT DATE'^Cl)

12225282

PRINT DATE-^< 2>

822 .1 2225

PRINT DATE-:T

i 225S2

Note

There is a SET DATE command for setting the built-in timer.



DAY$ (day dollar)

The current day of the week can be given with string data of
three characters or string data of 0 to 6.

Format all

DAY$ [(N)]

0 ̂  N ̂  1 ; Integer type-constant, variable, array variable or expressions including
these

Application

Specification method

The current day of the week will be given according to the value of N

data format day of week

When N =:0 When N = 1

SUN 0 Sunday
MON 1 Monday
TUE 2 Tuesday

WED 3 Wednesday
THU 4 Thursday
FRI 5 Friday
SAT 6 Saturday

When the specification of N is omitted

0 is assumed to have been specified.

Exampie

Assume that today is Tuesday.

PRINT DAY-$<0>

TUE

PRINT DAY-s^Ci :)

PRINT DAYS-

TUE

Note

There is a SET DATE command for setting the buiit-in timer.



EOF (end of file)

Gives -1 (true) when the last datum in the file has been
read ; otherwise, 0 (false) is given.

Format

EOF [(file number)]

0 ̂  file number ̂  127 : Numeric-constant, variable, array variable,
or expressions including these

Application

This statement is used to determine whether the last datum of a se

quential file has been read.

If another datum Is to be read after the last datum has been read,

Error<17!) : Read past EOF

will be displayed.

Example

I F EOF< 1 :> THEN CLOSE 1

statement closes the file 1 when the last datum in the file 1 has been

read.

When EOF is used for a file which has not been opened

Error<155> : Fi le not open

will be displayed.

When the specification of the file number is omitted

0 is assumed to have been specified.



ERL (error line)

Gives the number of the iine in which an error has occurred.

Format

ERL

Application

The ERL is the reserved variabie to which the number of the line where

an error has occurred is assigned automaticaily.

If an error has not occurred, 0 is given as the variabie vaiue and if an

error has occured in the direct command mode, 65535 is given as the

variabie vaiue.

The value of ERL is cieared when the vaiue of the variabies are cleared

by executing the CLEAR command and so on or another error occurs.



ERR (error)

1. Gives the number of the error which has occurred.

2. Simulates the occurrence of an error of the error number

specified.

Format 1

ERR

Application

The ERR is the reserved variable to which the number of the error is

assigned.

If an error has not occurred, 0 is given as the variable value. The value
of ERR is cleared when the RESUME statement is executed, or the

value of the variables are cleared.

PRINT 10/0

Error<2) s

PRINT ERR

2

A«"ABC"

D i M i s i on by 21 ro

Error<5J

PRINT ERR

5

Type mi smatch

Note

See Chapter 3 for the numbering of errors.



Format 2

ERR(N)
_  1 ^ N ̂  255 : Numeric constant, variable, array variable or expressions in-

eluding these

Application

This function is used to occur an error using a function.

When an integer between 1 and 127 is specified as N, the control can
be transferred by ON ERROR GOTO statement.
When an integer between 128 and 255 is specified, the execution is in
terrupted even if an ON ERROR GOTO statement has been executed
and the prompt mode is re-entered.

Exampie

16 DEF FNFONT^<C)=C:OND<C:<0 OR 255<C:,E
RR(3) ,PR0i3<SETQ(N,&Hl 060 + 0*8) ,SETQ(L,7> ,
FNO»INPf-<N,L) ) )

20 DEF FNMINP-^<N,L)=COND<L<0,"" ,FNUIN
P^<N,L~1 ) + HEXJ.<UINP<N+L>,2) )

^  30 INPUT C
40 PRINT FNFONT^<C),CHRt<C)
50 GOTO 30

The function FNFONT$ is defined to give the font pattern of the given
character code 0. If a negative value or a value over 255 is given as the
character code 0, "Illegal function call" will be displayed by ex
ecuting ERR(3). The function FNVINP$ is defined to give the contents
of the video RAM at addresses N + L to N. N Is the start address of

the POG storing the data for the character of code C. L is used as the
loop counter.



EXP (exponential)

Exponential function e^ of numeric data X is given.

Format

EXP (X)

X ^ 147.36544595161 : Numeric-constant, variable, array variable, or expressions
including these

Application

e is the base of a natural logarithm.

The value given by the EXP function is a floating-point numeric data.

Example

PRINT EXP<1)

2.718281828459

PRINT EXP<100)

2.688117141821 1E+43

PRINT EXPO)

1



FIX (fix)

The integer part of numeric data X is given.

Format

FIX (X)

X : Numeric-constant, variable, array variable, or expressions inclu(ding these

Application

The FIX function gives a value obtained by omitting the figure after
the decimal point of numeric data X, so that an integer value is given.

Example

PRINT FIX<3),FIX<-3)
3  -3

PRINT FIX<3.58),FIX<-3.58)
3  -3

Difference between FIX (X) and INT (X)

WhenX >0, FIX (X) = INT(X)

WhenX<0, FIX (X) = (INT (X) (Figures after the decimal point are Os.)

^INT(X) +1 (Others)

10 PRINT FIX< 3!) , FIX<-3)
20 PRINT INT<3>,INT<-3)
30 PRINT FIX<3.58),FIX<-3.58>
40 PRINT INT<3.58>,INT<-3.58)

RUN

3

3

3

3

-3

-3

-3

-4



FN (function)

Gives the result obtained by the user defined function.

Format

FN function name [(X,Y,Z )]

X,Y,Z... : Numeric or string-constant, variable, array variable or expressions in
cluding these

Application

Specification method

Specify the function name to be evaluated. The function should have

been defined in the DEF FN statement. Specify the values in X,Y,Z...
corresponding to the parameters in the DEF FN statement. The values

will be transferred to the defined function and the result will be obtain

ed as the function value.

Exampie

1 0 ^

20 DEf'fNY<X>=A*X'^2+B*X+C
30 PRINT FNY<3) ^
RUN

44

When a function which has not been defined is specified

Error<14S> ; Unde-fined us-er -function

will be displayed.



FRE (free)

Gives the number of bytes of the unused area In the usable Sony

disk BASIC memory.

Format

FRE [(X)]

X; Numeric or string- constant, variable, array variable, or expressions including
these

Application

Specification method

To obtain the unused area with the FRE function after garbage coilec-

tion^\ specify a null string (" ") for X. If garbage collection is not re

quired, specify an arbitrary numeric or string data (except a null
string) for X.

10 A*^="AAAAAAAAAA"

20 A^=""

30 PRINT FRE<0)

40 PRINT FRE<"">

RUN

30617

30627

If the specification of X is omitted
The number of bytes of the unused memory area is given without
grabage collection.

For Sony disk BASIC, old string data remains in the memory if a string variable value is

altered during program execution.

If arbitrary data X is given to the FRE function, the memory area containing the old data
will be regarded as a used area; the number of bytes of the other area will be given.
If a null string is given as data X, all the old data in the memory will be cleared (garbage
collection) and then the number of bytes of the unused area will be given.

Note

Garbage collection is performed when FRE (" ") is used or the program uses the entire memory area.



GPOINT (graphic point)

The color code of the specified point on the graphic display
screen is given.

Format

GPOINT (coordinates)

-16384 ̂  X-coordinate ^ 16383 \ Numeric-constant, variable, array variable,
-16384 ̂  Y-coordinate ̂  16383 j or expressions including these

Application

Specification method

Specify coordinates on the graphic display screen.

Example
If

PRINT GPOINT<100,100>

is executed when a red dot is marked at point (100,100) on the screen,
4 wiii be given.

Value given by GPOINT function

An integer between 0 to 15 is given. J*
When the point outside of the displayed screen is specified, the value
-1 is given.

Note

See the Reference Chart for the color codes and colors.



GPOSX (graphic position X)
GPOSY (graphic position Y)
Gives the coordinates specified in the last graphic command.

Format

GPOSX

GPOSY

Application

The GPOSX gives the last x-coordinate and the GPOSY gives the last

y-coordinate in the preceding graphic command or the current point of

the DRAW statement.

If there has been no graphic command or a DRAW statement, 0 will be

given for each function's value.

Execution example

When

PRINT GPOSX,GPOSY

is executed after execution of

BOXF <0,0>-<50,70>,3

the values 50 and 70 will be given,

when

DRAW "Z0ml00,50S1C3U10L20D30"

is executed, then

PRINT GPOSX,GPOSY

is executed, 80 and 70 will be given.

Value given by the GPOSX or GPOSY function

An integer between -16384 to +16383 is given.



HEX$ (hexadecimal dollar)

Representation of numeric data X Is converted from decimal to

hexadecimal notation, and the converted data Is given as N-dlgit

string data.

Format

HEX$ (X [, N])

X : -32768 ̂  X ̂  32767 | Numeric- constant, variable, array variable, or ex-
N: 0 ̂  N ̂  4 I pressions including ttiese

Application

Specification method

X Is a decimal notation to be converted to a hexadecimal notation. N

indicates the number of last digits (1 to 4) to be displayed. If 0 is
specified for N, O's in the higher-order digits will be omitted.

Example

PRINT HEXS<3500,4)
0DAC

PRINT HEX^ < 350 0,3 >
DAC

PRINT HEX^<3500,2>
AC

PRINT HEX^<3500,I)
C

PRINT HEX^<3500,0>
DAC

if the specification is omitted

0 is assumed to have been specified for N.

PRINT HEX^<16)

10

if specification is not an integer
The value will be rounded to the nearest whole number.



INKEY$(inkey dollar)

Gives a string data from the keyboard.

Format

INKEY$ [(N)]

0 < N < 2

Application

Numeric-constant, variable, array variable,

or expressions including these

If a key other than | shift | , | ctrl j , and | ctrl | -f is pressed,

the INKEY$ function gives the character data corresponding to the

pressed key.

Specification method

When N = 0 or is omitted, the data of the key pressed last is given.

If no key has been pressed, a null string is given.

When N = 1, the computer waits until a key is pressed and then gives

the data of the pressed key.

When N = 2, the data of the key currently pressed is given. If no key is
pressed when the INKEY$ statement is executed, a null string is
given.

If the specification is not an integer, it will be rounded to the nearest
whole number and the value will be given.

Note

• The value given is the same when N = 0 and N = 2 except when a key

is kept pressed.

The computer checks the B strobe (a flag reset when the data has
been read) when N = 0 and the key data is given and then null str

ings are given until the B strobe is set again.
When N = 2 and a key is kept pressed, the computer checks the A

strobe (a flag set while a key is pressed) and the key data are read.

WHILE 1 SPRINT COND <SETQ<,INKEY^<0)) = "
",,A^);sWEND

#########«* ft#

WHILE 1 SPRINT COND <SETQ<A^,INKEY^<2)) = "
",,A^>;sWEND
##l»#######4»##4f###########SSSSSSSSSSSSSSS

ssssssssssssssssssssssssssssssssssssssss

ssssssssssssssssssssssssssssssssssssssss
ssssssssssssssssssssssssssssssssssssssss



• When a key is pressed, the key code is entered and the character

corresponding to the key code is given. When a function key or a
cursor key is pressed, the code shown below is entered.

Code 0ode
r\ey

Decimal Hexadecimal
r\ey

Decimal Hexadecimal

m 129 81 SHIFT+o 149 95

EH 130 82 SHIFT+E 152 98

ESI 132 84 SHIFT+R1 146 92

0 134 86 SHIFT+m 133 85

EH 139 8B SHIFT+ 131 83

DiH 143 8F SHIFT+ED 144 90

Qm 145 91 SHIFT bin 147 93

ICLRl 142 8E SHIFT+CLR] 141 8D

IHOMEI 148 94 SHIFT+HOMEI 140 80

s 150 96 SHIFT El 135 87

m 151 97 SHIFT+L 136 88

B 153 99 SHIFT+ 137 89

m 156 90 SHIFT+r 138 8A

El 157 90 SHIFT+H 157 9D

For other keys and their corresponding codes, see Appendix 9 in Part
1.

Program example

The program waits until any key is pressed. When a key is pressed, it
displays the character as the 1NKEY$ function value:

10 PRINT "PRESS ANY KEY"

20 X$=INKEY'$.< 1 >

30 PRINT Xf-;
40 GOTO 20

RUN

PRESS ANY KEY

ASDFG



INP (input)

Data is input from the specified I/O port.

Format

INP (N)

0 ̂  N ^ 255: Numeric-constant, variable, array variable, or expressions including
these

Application

This command is used to input data from the specified I/O port of the
SMC-70.

See Appendix 7 in Part 1 for I/O port assignment. Refer to the Hard
ware Reference Manual for further details.

Note

An OUT command is used to output data to the specified I/O port.



INSTR (in string)

The position of character data Y$ found after the Nth character

of character data X$ is given.

Format

INSTR ([N,] X$, Y$)

0 ̂  N ^ 255: Numeric-constant, variable, array variable, or expressions in
cluding these

X$ and Y$ : String-constant, variable, array variable, or expressions including

these

Application

Example

When

X=INSTR<3,"WHAT IS THIS?","IS")

is specified, "IS" is found after the third character A of character data

"WHAT IS THIS?". Since "IS" is the sixth and seventh characters,

numeric data 6 is given as the function value.

This specification may be written as follows:

X^="WHAT IS THIS?"

"IS"

PR I NT INSTR < 3 , )
6

Value given by an INSTR function

As the maximum character string length is 255, the given value is in

the range of 0 to 255 (integer).

If there is no Y$ after the Nth character (example 1), if the value of N is

greater than the length of character data X$ (example 2), or if X$ is a

null string (example 3), the INSTR function value is 0.

X^= " J A PAN LI S A CAN A DA "

Y^="JAPAN"

PRINT I NSTR <6 ,X-^ ,Y*)
0

PRINT INSTR<20,X^,Y^)
0

PRINT I NSTR < 1 , " " ,Y-$ )
0

Example 1

Example 2

Example 3



If Y$ is a null string, the INSTR function value will be N when the value
of N Is less than the length of character data X$, and It will be 0 when
the value of N Is greater than the length of X$.

PRINT INSTR<2,"JAPAN","">
2

PRINT INSTR<100 JAPAN" >
0

If N Is not an Integer

This value will be rounded to the nearest whole number.

If N Is 0 or N Is omitted

Character data will be searched from the leftmost character of

character data X$.

X^="IS THIS A PEN?"

Y^="IS"

PRINT INSTR<0,X^
1

PRINT INSTR<1,X^,Y^)
1

PRINT INSTR<X*,Y^)
1



INT (integer)

The maximum integer value under numeric data X is given.

Format

INT(X)

X : Numeric- constant, variable, array variable, or expressions including these

Application

Example

PRINT INT< 3> , INT<-ai)
3  -3

PRINT INT<3.58),INT<-3.58>
3  -4

Difference between INT (X) and FIX (X)

When X ̂ 0, INT (X) = FIX (X)
When X < 0, INT (X) = | FIX (X) (Figures after decimal point are O's.)

tFIX(X)-1 (Others)

1 0 PRINT INT< 3) ,INT<-3)
20 PRINT FIX<3),FIX<-3)
30 PRINT INT< 3.58) ,INT<
40 PRINT FIX< 3.58) ,FIX<
RUN

3 -3

3 ~3

3 -4

3 -3



IRND (integer random)

Gives a random integer.

Format

IRND [(N)]

N : Numeric constant, variable, array variable, or expressions including these

Application

When N is specified, a random integer between 0 and N is given.

If N is not an integer, N will be rounded to the nearest whole number

and then the function value will be given.

If N is from 32768 to 65535, N is regarded as a negative number

(-32768 to -1 ; refer to Chapter 1 in Part 1) and the IRND function

gives random integer between -32768 and N or between 0 and 32767.

IRND function gives a random integer from a sequence of 65535

numbers. Using of IRND(O) gives the first number of a random se

quence.

if the specification of N is omitted,

65535 (&HFFFF) is assumed to have been specified.



LEFT$ (left dollar)

The left N characters of string data X$ are given as string data.

Format

LEFTS (X$, N)

X$ : String-constant, variable, array variable, or expressions including these

0 ̂  N ̂  255: Numeric-constant, variable, array variable, or expressions
including these

Application

Example

If

L^=LEFT-»< " 123-4567" ,3)

is specified, the Feft three characters 123 of string data 123-4567 will

be given as string data. Accordingly, if

PRINT

is executed,

123

will be displayed.

Value given according to N

If N is not an integer, N will be rounded to the nearest whole number

and then the function value will be given.

If N is 0, a null string will be given.

PRINT LEFT^<"ABC",0)

(Null string)

If N Is greater than the length of string data X$, the function value will

be X$.

PRINT LEFT*<"ABC",10> ^
ABC



LEN (length)

The length (number of characters) of string data X$ is given as

numeric data.

Format

LEN (X$)

X$ : String-constant, variable, array variable, or expressions including these

Application

Exampie

If

PRINT LEN<"CHRISTMAS")

is specified, 9 will be displayed because character data CHRISTMAS

consists of nine characters.

Vaiue given by LEN function

When character contains spaces or a GHR$ function, the space or

CHR$ function is counted as one character.

PRINT LEN<"MERRY CHRISTMAS")

15 (The space is counted as one character.)

PRINT LEN<STR^<1.58)>
(SIRS (1.58) gives character data 1.58 and its length is

4 because the decimal point is counted as one character.)

PRINT LEN< CHR-*< 7) .)
1  (The CHR$ function always gives string data of one character.)

if character data is a nuii string

The LEN function value will be 0.

PRINT LEN<"")

0



LN (natural logarithm)

The value of natural logarithm log gX is given.

Format |

LN (X)

X > 0 : Numeric-constant, variable, array variable, or expressions Including these

Application

The LN function gives the value of the natural logarithm whose base

is e ( = 2.718281828459).

An internal operation is performed using floating-point representa

tion.

Example

PRINT LN<10>

2.302585092994

10 A=14

20 b=exp<a:> ^
30 C=LN<B)

40 PRINT A,B,C
RUN

14 1202604.2841^5 14

Value of logarithm log ab (b > 0) whose base Is positive number a (^ 1)
This value can be obtained from LN(b)/LN(a).



LOG (common logarithm)

The value of common logarithm log ioX is given.

Format

LOG (X)

X > 0: Numeric-constant, variable, array variable, or expressions including these

Application

The LOG function gives the vaiue of the common logarithm whose

base is 10. An internal operation is performed using a floating-point

representation.

Example

PRINT LOG<'?0>

1 .9542425094393

1 0 A--^ 1 4

2 0 Ej— i 0 A

30 C^LOG<B)

40 PRINT A,B,C

RUN

14 1 ,E+14 1 4

Value of log (b > 0) whose base is positive number a (^1)

This value can be obtained from LOG(b)/LOG(a).



MID$ (middle dollar)

N characters beginning with the Mth character from the left of

string data X$ are given as string data.

Format

MID$ (X$, M, N)

X$ : String-constant, variable, array variable, or expressions including these
1 ^ M ̂  255 ■) Numeric-constant, variable, array variable, or expres-
0 ^ N £ 255 i sions including these

Application
Example
When

M^=MID*<"JAPANUSACANADA",6,3)

Is specified, three characters (USA) beginning with U, the sixth
character of JAPANUSACANADA, are given as string data.
Accordingly, If

PRINT

Is executed,

USA

will be displayed.

Value given by the MID$ function
If M or N Is not an Integer, M or N will be rounded to the nearest whole
number, and the value will be given.
If the number of characters on the right of the Mth character Is less
than N, all the characters on the right of the Mth character will be
given.

PRINT MID^<"JAPANESE",6,10)
ESE

If M Is greater than the length of string data X$ (example 1) or N Is 0
(example 2), the function value will be a null string.

X^="JAPANUSA"

PRINT MID^<X^,12,5)
(Null String)

Example 1

PRINT MID4^<X^,6,0>
(Null string)

Example 2



PEEK (peek)

The data written at the specified memory address is given.

Format

PEEK (N)

0 ̂  N ̂  65535; Numeric-constant, variable, array variable, or expressions in
cluding these

Application

Exampie

To read the data at address 2000, write the following :

PRINT PEEK<2000)

0

Value given by PEEK function

As the data is one byte, the value given is in the range of 0 to 255 (in
teger)

Note

A POKE command is used to write data at the desired memory ad

dress.



Program example

The following program displays the contents of the specified memory
area in hexadecimal notation

10

20

30

40

50

60

70

80

9Q

100

1 i 0

120

130

140

150

160

170

180

190

200

210

220

RUN

WIPE

CONSOLE 80

PRINT TAB<34)5"MEMORY DUMP"

CCOLOR 1,1:PRINT TAB< 24) ; " Hexadec i rr.al " ;
TABC66) ;"Asc i i ";TAB(76);

CONSOLE ,20;CCOLOR 1 ,0:CCLEAR 20
INPUT "from,to Chex] ;",M1$,M2^
CURSOR OFF

CONSOLE ,3,16;CCLEAR 2,17;LOCATE <0,2):CCOLOR
M1=L'AL(".Sc:H"+M1^) ;IF M1<0 THEN M1=M1+65536.
M2=UAL<"ficH"+M2^);IF M2<0 THEN M2=M2+65536.

PRINT rPRINT HEX^CMl ,4);" "•
FOR 1=0 TO 15

PRINT HEXf<PEEK<Ml+I),2);"
NEXT I

PRINT TAB<60);
FOR 1=0 TO 15'
A=PEEK<M1+I)

IF <A AND ^tfH7F) < &H20 THEN PRINT

ELSE PRINT CHRf<A);
NEXT I

M1=M1+16;IF M1<=M2 THEN 130 ELSE 60

MEMORY DUMP

Hexadec imal

0IA0 81 00 02 02 02 03 81 00 FF 81 00 02 02 02 03 81
0180 00 FF 31 00 02 02 02 03 81 00 FF 81 00 02 02 02
01C0 03 81 00 FF 81 00 02 02 02 03 81 00 FF 81 00 02
01D0 02 02 03 81 00 FF 81 00 02 02 02 03 81 00 FF 81
01E0 00 02 02 02 03 81 00 FF 81 00 02 02 02 03 81 00
01F0 FF 81 00 02 02 02 03 81 00 FF 81 00 02 02 02 03
0200 81 00 FF 81 00 02 02 02 03 81 00 FF 81 00 02 02

■From,to [hex] ;1A0,200



PEN (pen)

Gives the status of the light pen. When the light pen has been

pressed to the screen, -1 (true) is returned. Otherwise 0 (false) is

returned.

Format

PEN

Application

This function is used to determine if the value of the PENX and PENY

functions are valid or not. That is, it is used to determine whether the

given value -1 indicates the coordinate or that the light pen has not

been pressed.



PENCLM (pen column)

The horizontal 1 position of the light pen on the character

display screen which has been read with a PEN READ statement

is given.

Format

PENCLM

Application

Value given by PENCLM function

An integer between 0 to 39 be given when the 40 character display

mode is selected and an integer between 0 to 79 will be given when
the 80 character display mode is selected.

Note

• If the light pen is not connected, the switch at the light pen tip is not
pressed, or the touched place is dark, the PENCLM function value

will be -1.

• If the border area is touched with the light pen, meaningless data
will be given if the border area is not black, or -1 will be given if the

border area is black.



PENLIN (pen line)

The vertical position of the light pen on the character display

screen which has been read with a PEN READ statement is

given.

Format

PENLIN

Application

Vaiue given by PENLiN function

An integer between 0 to 24 will be given.

I Note I

• If the light pen is not connected, the switch at the light pen tip is not

pressed, or the touched place is dark, the PENLIN function value
will be -1.

• If the border area is touched with the light pen, meaningless data

will be given if the border area is not black, or -1 will be given if the

border area is black.



PENX (pen X)

The horizontal position of the light pen on the graphic display

screen read with a PEN READ statement is given.

Format

PENX

Application

Vaiue given by PENX function

The given value is the X-coordinate on the graphic display screen and
it differs according to the resolution of the graphic display screen. For
example, the following value is given on the initial coordinate system.

Low resolution mode: an integer from 0 to 159 incremented

by 1

Standard resolution mode : an integer from 0 to 319 incremented

by 2

High resolution mode: an integer from 0 to 639 incremented

by 4

If a light pen is not connected, if the switch at the light pen tip is not
pressed, or if the touched place is dark, the PENX function value will

be -1.

If the border area is touched with the light pen, meaningless data will
be given when the border area is not black, and -1 will be given when
the border area is black.

Note

• Use of a light pen in the super high resolution mode is not

guaranteed.

• A light pen may not be used when a CRT display using a fluorescent

substance with a long afterglow is connected.



PENY (pen Y)

The vertical position of the light pen on the graphic display

screen read with a PEN READ statement is given.

Format

PENY

Application

Vaiue given by a PENY function

The given value is the Y-coordinate on the graphic display screen and

it differs according to the resolution of the graphic display screen. For

example, the following value is given on the initial coordinate system.

Low resolution mode: an integer from 0 to 99 incremented by 1

Standard and high resolution mode:

an integer from 0 to 198 incremented by 2

If the light pen is not connected, the switch at the light pen tip is not

pressed, or the touched place is dark, the PENY function value will be

-1.

If the border area is touched with the light pen, meaningless data will

be given when the border area is not black, and -1 will be given when

the border area is black.

Note

• Use of a light pen in the super high resolution mode is not

guaranteed.

• A light pen may not be used when a CRT display using a fluorescent

substance with a long afterglow is connected.

Program example

The following program displays the vertical position touched with the

light pen:

10 GCLEAR 13

20 PEN READ,1

30 PRINT PENY

40 G OT 'J 2 0



PI (pi)

Pi (n = 3.1415926535898) is indicated with a numeric constant.

Format

PI

Application

PRINT SIN< PI *3./2;)

-1



PROG (program)

Evaluates all the expressions listed from left to right and gives
the result of the right-most expression.

Format

PROG (expression, expression, )
expression : relational, logical or arithmetic expression of numeric type or string ex

pression.

Application

This function is used to evaluate several expressions in a statement.
The value given by this function will be the numeric or the string type
depending on the type of the last evaluated expression.

Example

1 0 X= 1 0

2 0 Y == 2

36 EMAL PR06<SETQ(A,X+Y),SETQ(B,:
SETiJ ( C 5 X*Y) 5 SETQ < D , X/Y') )

40 PRINT "X+Y==" ;A

50 PRINT "X~Y=";B

60 PRINT "X*Y^"|C

• r ^

70 PRINT ;D

The line 30 evaluates the addition, subtraction, multiplication and
division in one statement.

A complicated evaluation can be written in one statement using this
function.



The following program Is to move the first character of A$ to the last.

10 DEF FNRLi-<Af >==^C;OND': Ai=" " ,ERR':. 3> ,
PRGGC SET QA-i- ,A-$-+LEFT'S-<A-S-, 1 ) > , RIGHTS- ^
(AS-jLEM ̂ AS-;'--! > > )

20 INPUT AS-

30 PRINT FNRLSCAS;)

40 PRINT BS

RUN

•■•ABCD
BCDA

For example, when "ABCD" is entered as the value of A$, the FNRL$
gives "BCDA". When a null string is entered,

Er r or < 3 > : Il legal -funct ion cal l

will be displayed by the ERR (3) function.



REC (record)

Gives the record number following that of the record accessed

by the last PUT or GET statement.

Format

REG [(file number)]

0 ̂  file number < 127 Numeric-constant, variable, array variable,

or expressions Including these

Application

Specify the file number which has been opened with an OPEN state

ment.

This function is used for a random access file and the record number

following that of the record accessed by the last PUT or GET state

ment is given.

Value given by REC function

An integer between 0 and 65535 is obtained.

When REC is used right after the file is opened, 0 will be given.

When REC is used for a file which has not been opened,

Error<155> : Fi le not open

will be displayed.

When the specification of the file number is omitted

0 is assumed to have been specified.



REPLACES (replace dollar)

N characters beginning with the Mth character from the left of
the X$ will be replaced by Y$ and the result will be given.

Format

REPLACE$(X$,M,N,Y$)
X$,Y$ : String-constant, variable, array variable, or expressions Including these
1 ^ M ̂  255 1 Numeric-constant, variable, array varlable,or expressions
0 ̂  N ̂  255 / Including these

Application

Exampie
When

10 A^="ABC-DEF"

20 B^="XY2"

30 C^=REPLACE-^<A^,2,4,B^:)
40 PRINT

is executed, 4 characters beginning with the 2nd character, that is,
string data of "BODE" will be replaced by "XYZ". Therefore, ^

AXYZF

will be displayed.

Value given by the REPLACES function

If M or N is not an integer, it will be rounded to the nearest whole
number and the value will be given.
if N = 0, the string data Y$ wiii be inserted in front of the Mth
character.

PRINT REPLACED <"ABC" ,2,0,"XYZ" )
AXY2BC

if Y$ is a null string, N characters beginning with the Mth character
will be deleted.

PRINT REPLACES<"ABCDEF",2,2,"")
ADEF



If X$ is a null string or if M is greater ttian the length of X$,

ErrorO) ; Illegal -function call

will be displayed.

PRINT REPLACED<"",2,2,"XYZ")
Error<3) : Il legal -function call

PRINT REPLACE-^': "ABCDE" ,10,2,"XY2">
Er-ror<3!) : Illegal -function call



RIGHTS (right dollar)

The last N characters of string data X$ are given as string data.

Format

RIGHTS (X$, N)

X$ : String-constant, variable, array variable, or expression including these
0 = N ̂  255: Numeric-constant, variable, array variable, or expressions including

these

Appilcatlon

Example

When

R^=RIGHT^<"I LOME NEW YORK",8)

is specified, the last eight characters (NEW YORK ) of string data
"I LOVE NEW YORK " are given as character data.

Accordingly, if

PRINT R^

is executed,

NEW YORK

will be executed.

Value given by RIGHTS according to N
If N is not an integer, N will be rounded to the nearest whole number

and then the function value will be given.

If N is 0, a null string is given.

PRINT RIGHT$<"I LOME NEt/J YORK",0>
(Null string)

If N is greater than the lengh of string data X$, the function value will
be X$.

PRINT RIGHTS*: "I LOVE NEW YORK",30)
I  LOVE NEW YORK



RND (random)

Random positive numbers which are less than 1 are generated,

(including 0)

Format

RND [(X)]

X ; Numeric-constant, variable, array variable, or expressions including these

Application

Specification method

The random numbers to be obtained by the RND function depending

on X are as follows :

When X is greater than 0 or omitted

Random numbers are generated in the same sequence.

When X is negative

The initial value of the sequence corresponding to the value X is

generated.

When X is 0

The same value as the last generated value is given.

Example

If either of the following programs is executed :

10 FOR N=1 TO 5

20 PRINT RND<5>

30 NEXT N

or

10 FOR N=1 TO 5

20 PRINT RND<N>

30 NEXT N

the result will be as follows:

.93631576461867

.83096996030588

.27666054804669

.4005443924171

.565698450 1531 1

This result will never change if this program is executed many times.



If the following program is executed:

5 PRINT RND<-1>

10 FOR N=1 TO 5 ^
20 PRINT RND<N)

30 NEXT N

the result will be as follows:

.40615871059364

. 14861598197605

.76657390864406

.53053579229367

.49584616598088

.85696141172169

In this case, random numbers are generated in the sequence cor

responding to X = -1.

If the value of X of the RND function in line 5 is changed to another

negative number, random numbers will be generated In another se
quence. Negative number X corresponds to a random number se- —

quence. '

If the following program is executed:

10 PRINT F»nID
20 PRINT RND
30 PRINT RND<0>

the result will be as follows:

.93631576461867

.83096996030588

.83096996030588

If X Is 0, the same random numbers as the previous ones wiii be
generated.

To generate random numbers in different sequence every time the pro-
gram Is executed ' ^
Use a RANDOMIZE statement.

Note

There is an IRND function to generate an integer type random number.



SETQ (set quote)

Evaluates the expression and assigns the result to the variable.

At the same time, the result of the expression is given as the

function value.

Format

SETQ (variable, expression)

expression : relational, logical or arithmetic expression of the numeric type or string
type expression

Application

Operation of a SETQ command Is the same as a LET command. This

command is used to assign a value to a variable in an expression, for

example, in a DEF FN statement.

The type of the variable and the type of the result of the expression
must match.

The given value type will be the same as the type of the variable.

Example

10 A=SETQ<B,10>

20 C$=SETQ<D^,"ABC")

30 PRINT A,B,C^,D4-
RUN

10 10 ABC ABC

The next program is to draw a graph of a function f(X) = Vio X^.

10 DEF FNCURVE<.X>=PR06<SETQ<Y, <X''2)/10)
,SETQ(6X,X+180 >,SETQ < GY,140-Y),Y)

20 FOR I=-30 TO 30 STEP 1

30 PRINT I,FNCLIRUE<I>
40 GPLOT<GX,GY>,4
50 NEXT

The DEF FN statement in line 10 defines the function and defines the

coordinates GX and GY for plotting the value of X and f(X). When the
FNCURVE function is evaluated, the values are assigned for GX and

GY.



When the following program is executed and the FNADD3$ is

evaiuated, the computer waits until a key is pressed, and the
character corresponding to the pressed key is repeatedly added to the
value of A$ three times.

10 DEF FNADD3$<A$.>=PR0e<SETQ<Bf-,
INKEY^ (1 )) , A^ + STRIN6^ ( 3, ) )

20 A$="ABC"

30 PRINT FNADD3f<A^)

For example, when [o] key is pressed,

ABCQQQ

will be displayed. This is because "Q" is assigned to B$, "QQQ" is
given by STRiNG$(3, B$) and it is added to the value "ABC".



SGN (sign)

1  Is given when numeric data X is positive; 0 when X is 0; -1

when X is negative.

Format

SGN (X)

X : Numeric-constant, variable, array variable, or expressions inciutjing these

Application

Exampie

PRINT SGN<123)

1

PRINT SGN<0>

0

PRINT SGN<-123)

-1

Note

The SGN function is used when control branches according to the

sign of numeric data X.

ON SGN<X)+2 GOTO 100,200,300

Control branches to line 100 if X is negative; line 200 if X is 0; line 300
if X is positive.



SIN (sine)

The value of trigonometric function sine (X) of numeric data X is
given.

Format

SiN (X)

X : Numeric-constant, variable, array variable, or expressions including these
(Unit: radian)

Application

Value given by SIN function

The value is floating-point numeric data in the foiiowing range

-1 ̂  SIN (X) ^ 1

An internal operation is performed using a floating-point representa

tion.

Example

PRINT SIN<PI/6)

.50000000000001

When degree is used as the unit of angle
Sin (D°) can be obtained from SIN (D* PI/180)

PRINT SIN<30*PI/180)

.50000000000001

Note

Mathematically, SIN 7t/6 = SIN 30® = 0.5

In the above example, an error occurs because the 15th digit is round
ed by the internal operation.



SPACES (space dollar)

N spaces are given as a character data.

Format

SPACE$(N)

0 < N < 255 Numeric-constant, variable, array variable
or expressions including these

Application

Exampie

When

S-^=SPAC:E-^<5;)

is specified, 5 spaces are given as the value of character variable 8$.
When

10

20

30

40

50

PRINT

PRINT

PRINT

PRINT

PRINT

SPACED<10>

SPACED<10)

SPACED<10)

SPACE^<10)

SPACED<10)

STRING-^<20 , )
;SPACED<18);

"* SPACED

"  ; SPACED < 1 8) ; "
STRING^<20, )

*"

is executed,

*  *

*  SPACED *

*  *

will be displayed.

Value given by the SPACES function

If N is not an integer, N will be rounded to the nearest whole number,

and the spaces will be given.

If N is 0, a null string is given.

PRINT LEN< SPACE^< 5> ;>

5

PR I NT LEN < SPACE-^ < 0 :> >

0



SQR (square root)

The square root of numeric data X (v^) is given.

Format

SQR (X)

X ̂  0: Numeric-constant, variable, array variable, or expressions including
these

Application

An internal operation is performed using a floating-point representa

tion.

Example

PRINT SQR<999)

31.606961258558



STRS (string dollar)

The string data Indicating numeric data X Is given.

Format

STR$ (X)

X ; Numeric-constant, variable, array variable, or expressions including these

Application

Numeric data is converted to string data.

The function value is of the string type.

Example

PRINT STR^<5>

5

A^=STR^<30)

PRINT MID^<STR*<1234),1,3)
123

Sign of numeric data X

When numeric data X Is negative, X Is preceded by a minus sign (-);

the first character of STR$(X) Is the minus sign. When numeric data X

Is 0 or more, the sign of X Is omitted ; the first character of STR$(X) Is a
digit.

PRINT STR^<-123)
-123

PRINT STR^<123)

123

PRINT STR*<+123)

123

When X Is floating-point data

The format of the character string given by the STR$ function Is the
same as that of the PRINT statement.



STRINGS (string dollar)

String data created by repeating X$ for N times Is given.

Format

STRING$(N,X$)

0 ̂  N ̂  255 Numeric-constant, variable, array variabie,
or expressions Including these

X$ : String-constant, variable, array variable, or expressions including these

Application

Exampie

When

PRINT STRING-^< 5 , ABC^' >

is executed, string data "ABC" will be repeated 5 times and will be

given as a string data. Accordingly,

ABCABCABCABCABC

will be displayed.

Vaiue given by the STRiNGS function
If N is not an integer, N will be rounded to the nearest whole number,

and the value will be given.

If the value of N is 0 or the value of X$ is a null string, a null string will

be given as the value of STRINGS.

Program exampie

10 INPUT

20 PRINT ;STRINGT(h,
30 PR I NT " B" ? STRI NGf- < B , " ̂ M

40 PR I NT " C" ? PTRI NG^I^ ( C , " ̂ " /

RUN

R,B,C=:?i0.5,29

^ ̂  ^ ^ ̂ 'ir 'iv '!h



TAB (tab)

This function is used in the PRINT statement to move the cursor

from the left margin X character(s) to the right.

Format

TAB (X)

0 < X < 255: Numeric-constant, variable, array variable, or expressions in
cluding these

Application

The TAB function specified in the PRINT statement moves the cursor

as follows (the current cursor is at the Cth character counted from the

left margin).

• When X is greater than C, the cursor moves to Xth character from

the left margin in the current line.

• If X is greater than the number of characters to be displayed in one
line (40 or 80), the cursor will move to the next line.

• When X is less than C, the cursor moves to the Xth character in the

next line.

Example

If

PRINT TAB<4>;"A"

is executed, the following will be displayed :

0  1 2 3 4 5 6 7 9  10

And if

PRINT TAB<4);"A";TAB<7>;"B"

is executed, the following will be displayed :

A  B

0 1 2 3 4 5 6 7 8 9 10



If

PRINT TAB<4);"A",TAB<7>;"B"

Is executed, the following will be displayed : ^

A

B

0 1 2 3 4 5 6 7 8 9 10

In this case, after A Is displayed, the cursor moves to the 8th position
because of the comma (,), and then the cursor moves to the 7th
character In the next line to display B.



TAN (tangent)

The value of trigonometric function tan (X) of numeric data X is

given.

Format

TAN (X)

X : Numeric-constant, variable, array variable, or expressions including these
(Unit : radian)

Application

Vaiue given by TAN function

Internal operation is performed using a floating-point representation ;

floating-point numeric data is given.

Exampie

PRINT TAN<PI/4)

1

Vaiue of TAN (Pi/2)

If X = 7t/2 ± nrr (n : integer), the value of tan X will be infinite.

For some X's, the TAN function value overflows, and "Illegal function

call" will be displayed.

When an angle Is indicated In degrees

Tan (D°) can be obtained from TAN (D* PI/180).

PRINT TAN<45*PI/180)

1



TIME$ (time dollar)

The current time (hour, minute, and second) can be given with
the specified format.

Format

TIMES [(N)]

0 ̂  N ̂  4; Integer type-constant, variable, array variable or expressions including
these

Application

Specification method
The current hour (HH), minute (MM) and second (SB), or "AM" or "PM"
will be given according to the value N as follows:

Value N Data format

0 HHMMSS (in the 24-hour system)

1 HH : MM : SS (in the 24-hour system)
2 HH : MM : SS (in the 12-hour system)
3 AM or PM

4 0 (in the morning) or 1 (in the afternoon)

When the specification of N is omitted
0 is assumed to be specified.

Exampie

Assume that the current time Is 3:15:15 p.m.

PRINT TIME^<0;)

151515

PRINT TIME^<i ;)

15:15:15

PRINT TIME^<2>

03:15:15

PRINT TIME^O)

PM

PRINT TIME-i<4>

1

Note

There are SET DATE and SET TIME commands for setting the built-in

timer.



VAL (value)

String data X$ is given as numeric data.

Format

VAL (X$)

X$ : String-constant, variable, array variable, or expressions including these

Application

String data is converted to numeric data.
The function value is of the numeric type.

Example

PRINT VAL<"5">

5

A=«v»AL< "5" > + 3

PRINT A

8

String data X$ that can be handled by VAL function
String data X$ must begin with -t-, &H, space, or digit, if it begins
with some other character or includes a character or space that can

not be handled as numeric data, an error wiii occur.

PRINT V^L< " 1 23" )

123

PRINT «v'AL< " +1 23" >

123

PRINT 'v»AL< "-1 23" )

-1 23

PRINT VAL<" 123">

123

PRINT "v'AL< " 1 2 . 34" )

1 2 . 34

PRINT 'v'ALk'"&HFF" )

255

PRINT UAL<"AB">

Error<6) : Non numeric



VARPTR (variable pointer)

The iowest address of the memory storing the data assigned to

variable X is given.

Format

VARPTR (X)

X : Numeric or string-variable or array variable.

Application

Value obtained by VARPTR function Is In the range of

-32768 ̂  VARPTR (X) ̂  32767 (Integer)

If the value given Is positive, It will be used as the address.
If the value given Is negative, the value 65536 will be added to It, and

the result will be the address.

The VARPTR function can directly change the variable value If It Is

used together with the PEEK function or POKE statement.

Example

10

20

30

40

A>:=5; By.=6

cy.=Ay.+By.

M=KJARPTR<Cy.y

PRINT HEX^<M,4),PEEK<M+1)
*25<i+PEEK<M:>

RUN

A1 F7 1 1

When X is a variable to which data has not been assigned or an array

variable not been declared

When a variable is specified in the VARPTR function, 0 wiii be written

into the memory if the variable is of the numeric type; a null string wiii

be written if the variable is of the string type. This memory address at

which the data is written is given as a function value.

Note

• If a statement is entered in the direct command mode, the variable

data in the memory will be shifted to another location.

Therefore, to change the variable value directly with POKE, obtain

the address of the variable with the VARPTR function and write the

data at the address with POKE in a program.

• See Appendix 3 in Part 1 for the format of the data starting at the ad

dress obtained by the VARPTR function.



VINP (video RAM input)

The data at the specified address of the video RAM is given.

Format

VINP(N)

0 = N ^ 65535: Numeric-constant, variable, array variable, or expressions in
cluding these

Application

This function is used to input data from the SMC-70 video RAM.

See Appendix 8 in Part 1 for video RAM addresses.

Refer to the Hardware Reference Manual for further details.

Example

When A Is displayed in the upper-left corner of the screen and the

following is executed:

PRINT VINP<&H0)

65 will be displayed.

When a red dot is dispalyed in the upper-left corner of the screen and

the following is executed :

PRINT HEX4^<VINP<&H8000> >

40 will be displayed

Value given by VINP function

Since the value is 1-byte data, an integer from 0 to 255 is obtained.

0 ̂  VINP(N) ̂  255

If an address other than those assigned to video RAM is specified

A meaningless value will be given.

Note

There is a VOUT command used to write data at the desired address

of the video RAM.



Program example

The following program enlarges and displays the character pattern of
a pressed key. ^

10 INPUT "Character

20 PRINT

30 AD=&Hl000+ASC<CH^)*8
40 FOR I=AD TO AD+7

50 T=C'INP<I)

6Q CP=6iH80

70 FOR J=1 TO 8

80 IF <T AND CP) THEN PRINT
ELSE PRINT " ";

90 CP=CP\2

100 NEXT J

110 PRINT

120 NEXT I

130 PRINT :PRINT

140 GOTO 10

RUN

Character :A

**

*  *

*  *

if*****

*  *

*  *

*  *

Character

*

*****

*  *

****

*  *

*****

*
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If an error occurs, program execution will stop and the prompt mode

will be re-entered. Both the program and the variable values are retain

ed. The error messages are displayed on the screen as follows:

Direct command mode

Er r or < 1 30 >

H—'
error number

Indirect command mode

Syntax error

'  ̂ '
error message

E r r o r <13 0) in
L

error number

S y n t a X e r r o r

number of line where

the error occurred

error message

1 Overflow

• The numeric data or operation resuit has exceeded the range that
can be handied by Sony disk BASiC.

Numeric data that can be handied by Sony disk BASIC
integer type: -32768 to 32767

Floating-point type: -9.9999999999999E -i- 63

to 9.9999999999999E + 63

• An attempt was made to perform logical operation for values below
-32768 or over 32767.

• A value 65530 or over was specified as a line number.

2 Division by zero

• An attempt has been made to divide by zero.

3 illegal function call
• An attempt was made to obtain the function value of an illegal

datum

Wrong Correct

CHR^'C 50 0 )

HEX^<25,5>
CHR-^< 65;?

HEX^< 25 , 4 ;.>



• An attempt was made to specify an illegal value in a command.

Wrong Correct

CONSOLE CuNSOLE 48,0,24

CCLEAR 0,500 CCLEAR 0,25

4 Subscript out of range
• The specified array subscript was larger than the largest subscript

declared in the DIM statement.

If it is necessary to change the size of the array, clear the array, then
declare the new array with a DIM statement. If a CLEAR statement
is executed, all array variables and other variables will be cleared. A
RUN or NEW statement can also clear the array.

• A negative value was given to the array subscript.

5 Type mismatch

• An attempt was made to act upon data of different types.

Wrong Correct

A="A"+2 A—A+ 2

• An attempt was made to perform logical operation for string data.

• The type of data specified in the function was illegal.

Wrong Correct

VAL < 3 > MAL < " 3 :>

6 Non numeric

• In a READ or INPUT statement, the data entered for a numeric

variable was a nonnumeric character or a datum including spaces.

• The specification of the VAL function was not numeric character
string.

Wrong Correct

MAL<"A") UAL<"3">



7 String too long

• The character string exceeds 255 characters.

Example

10 FOR 1=1 TO 100
20 A^=A^+"ABODE"

30 NEXT I

RUN

Errors?) : String too long

• The character string in the DBF KEY statement is too long.

8 Out of screen

• A value 16384 or over, or -16385 or less was specified as a coor

dinate in a graphic command (LINE, GPLOT, DRAW and so on) or a
graphic function.

• A command or a function for character display, such as LOCATE,

has specified a point not shown on the screen.

9 Out of DATA

• The number of data to be read with a READ statement was insuffi

cient.

• A RESTORE statement was executed without a DATA statement.

10 File not found

• The specified file was not in the file device.

• The I Esc I key has been pressed before the specified file is found.

11 Check-sum error

• A program or data was not transferred from the file device.

12 File write error

• An error has occurred during data writing or program storing into a

file on a disk.

• Defective or faulty disk or memory.

13 Bad file name

• An illegal file name has been specified in LOAD, SAVE, etc.,

statements.



14 File read error

• An error has occurred during data reading or program reading from
a file on a disk.

16 Can't open file
• An attempt was made to open another new file on a disk where 128

files already exist.

17 Read past EOF
• An attempt was made to read data after the last data In the sequen

tial file was read.

18 Out of disk space} uui or oisK space

The disk space has been fully used.

129 Macro language error
• Graphic or music subcommands' syntax In the DRAW or PLAY

statement does not conform with the Sony disk BASIC syntax.

^ 130 Syntax error
• The entered statement does riot conform with the Sony disk BASIC

syntax.

131 Undefined variable

• The subroutine name has not been defined In a CALL statement.
• When an undefined variable was to be detected with the DEBUG
command, the undefined variable has been used on the right side of
the expression.

132 Undefined line number

• A nonexistent line number or undefined label was specified In a
GOTO, GOSUB, EDIT, or DEBUG statement.
• A period (.) was used In an EDIT or LIST statement Instead of a line

number, but there was no line to be edited or listed.
• A GOTO, or GOSUB statement specified a nonexistent line and a
RENUM statement was executed.



133 Duplicate definition

• The same variable names were used in two or more DIM or RECORD

statements for array declaration.
• The same array variable of different dimensions was used.

For example, A (5) and A (2, 3) were used in the program.
• OPTION BASE was altered.

If it is necessary to change the array size, dimension, or OPTION
BASE, execute a CLEAR, RUN, or NEW statement, then execute a
DIM or OPTION BASE statement.

When a CLEAR, RUN, or NEW statement is executed, all array
variables are set in the undefined state, and all variables become
O's or a null string.

134 Out of memory
• The program is too long.
• Too many variables.

• An array which is too large was declared.
• The external loop contains too many internal loops.
• The function was called recursively too many times.
• The usable memory area specified in the MCLEAR statement is too

small.

135 Line buffer overflow

• The buffer size of 255 bytes was exceeded when the entered pro
gram line was interpreted into the internal code.

Example

;  » 1 » ■'
■i a ■'

> a » :P . .1 t i l ' •  i 2 . i J ' s  4 * . 1 I
,  --C

A  .L r.
1  « •"

i  Ji a :?  i
«  -1 7.1 I 7 i  e B ■■

-i » : s i s ~  -i : » i t
y , 1 ? ? t  , >  }

A  J. 7. 1 : 7 . 1 ; ? . 1 ; .  1 2 7^ . 1 2
'  . 1 I ? . 1 ; 7 »  -i

«  .t
'j 1 a

X  a : . 1 : ? a 1 r;^ a 1 s ? - 1 2
•""j -i ,

r" a 1 5 r . 1 5 '7 a  1 7 . 1 I 7 -  1 : ? a 1 : P■  ̂ 1 : "? a 1 I
E r r*' Q r i. • -.1 L i n e fo u T f e r oe p "h 1 o

• During data reading from a file, over 255 characters have been read
as a datum.



136 FOR without NEXT

• There was no NEXT statement corresponding to the executed FOR
statement.

• FOR-to-NEXT loops in a multiloop were improperly nested.
• The variable of the FOR statement did not match the variable of the

corresponding NEXT statement.
• A FOR statement has been executed in the direct command mode

without a corresponding NEXT statement.

Wrong

FOR 1:^1 TO 10

Error<136> : FOR without NEXT

Correct

FOR 1=1 TO 10;PRINT I ;:NEXT
1234567S910

137 NEXT without FOR

• There was no FOR statement corresponding to the executed NEXT

statement.

• Control was transferred within the FOR-to-NEXT loop with a GOTO

statement.

138 RETURN without GOSUB

• There was no GOSUB statement corresponding to the executed

RETURN statement.

• A RETURN statement was executed with no GOSUB statement in

the program.

• There was no STOP or END statement to separate the main program
from the subroutine program.

139 Can't CONTinue

• An attempt was made to restart a program with a CONT statement

after the program was stopped with an END statement or by an er

ror.

• A CONT statement was used when there was no program.

• A CONT statement was used to continue a program after the pro

gram was interrupted with a STOP statement or the I esc | key and

the program was modified.

• A LOAD, CONT statement was used in a program.



140 Invalid format

• A LOAD, GLOAD or OPEN statement was executed for a file which
was not generated using the SMC-70.
• A LINK statement has been executed for a file which is not in the

proper format.

• A datum with an invalid floating point format was assigned to a

variable or an attempt was made to print out of a datum with an in
valid floating point format.

141 Device not assigned

• An undefined device name was specified in SAVE, LOAD, etc. state

ment.

142 Internal error

• Defective or faulty memory or file contents.

• An undefined error has occurred.

143 WHILE without WEND

• There was no WEND statement corresponding to the executed

WHILE statement.

• A WHILE statement has been executed in the direct command

mode without a corresponding WEND statement.

144 WEND without WHILE

• There is no WHILE statement corresponding to the executed WEND

statement.

• The control was transferred within the WHILE-to-WEND loop with a

GOTO statement.

145 No RESUME

• An error has occurred in the error correction routine.

146 RESUME without error

• There was no ON ERROR statement corresponding to the executed

RESUME statement.

• A RESUME statement has been executed without an error occur

rence.

147 Can't MERGE non-ASCII file

• A MERGE or CHAIN/M statement has been executed specifying a

program which was not saved in the ASCII format.



148 Undefined user function

• A function without DEF FN has been used.

149 Can't ciose fiie

• An error has occurred during closing a file.

150 Verify error

• The program content in memory was different from the program on

the specified device.

151 Bad fiie access

• A data write or read statement such as PRINT # or INPUT # was ex

ecuted for a file opened with an improper OPEN statement.

152 Function not avaiiabie

• A command or a function which is not available in this Sony disk

BASIC version was used.

• A DEBUG command was used before the file "DEBUGGER.PAG"

has been loaded.

153 Fiie already open

• The same file number is specified in different OPEN statements at

the same time.

154 Bad fiie number

• A negative number or a number of 128 or over was specified as the

file number in a statement such as OPEN.

155 Fiie not open

• A PRINT #, INPUT #, SEND, RECEIVE, RECORD, GET, or PUT state

ment was executed before the OPEN statement has been executed.



156 Bad file device

• The specified file device cannot be used.

Example

An attempt was made to read data from the printer.

OF'Eir**-!. ' R " ' L S ] I K R U L? "

An attempt was made to write data on a ROM pack.

UPtN!/' L'- PA U I DRiTf-i 1 * L-'f-i T

157 No RECORD declaration

• A GET or PUT statement was executed when a RECORD statement

has not been executed.

158 Record too long

• The total bytes allocated in the RECORD statement was over the

record length specified in the OPEN statement.

Example

OPEN #1 , "NAMELI ST.DAT" , 128
RECORD #i ,LJUST 50 AS A-$-< ,10_}

159 File already exists

• The name of a file which was on the disk was specified as a new
name in a RENAME statement.

160 Bad record number

• A record number specified in GET or PUT is a negative number, or
over 65535.

Example

PU i #1 .-1

161 Bad disk sector

• A defective, faulty or dirty floppydisk.

• The floppydisk drive did not operate normally.



162 Disk select error

• An attempt has been made to access the disk drive which is not

handied by the CP/M.

Exam pie

LOG IN "P;"

163 Disk R/0

• Data writing on the disk has been inhibited.

• The disk was replaced while using BASIC.

164 File R/0

• An attempt has been made to write data on the file onto which data

writing has been inhibited with the STAT command of the CP/M.




