














































































































































































































































































































































































































INPUT

The INPUT statement allows the computer to get data into a variable
from the person running the program. The program will stop, print

a question mark (?) on the screen, and wait for the person to type the
answer and hit the RETURN key.

The work INPUT is followed by a variable name or list of variable
names separated by commas. There may be a message inside of
quotes before the list of variables to be input. If this message (called
a prompt) is present, there must be a semicolon () after the last quote
of the prompt. When more than one variable is to be INPUT, they
should be separated by commas when typed in.

EXAMPLE:
10 INPUT“PLEASE TYPE A #";A

20 INPUT“AND YOUR NAME";A$
30 INPUT B$
40 PRINT“BET YOU DIDN'T KNOW WHAT | WANTED!"

INPUTH#

This works like INPUT, but takes the data from a previously OPENed
file or device.

LET

The word LET itself is hardly ever used in programs, since it is op-
tional, but the statement is the heart of all BASIC programs. The
variable name which is to get the result of a calculation is on the left
side of the equal sign, and the number or formula is on the right side.
EXAMPLE:

10 LETA=5

20B=6

30C=A"B+3

40 D$ ="HELLO"
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NEXT

The NEXT statement is always used in conjunction with the FOR
statement. When the program gets up to a NEXT statement, it goes
back to the FOR statement and checks the loop. (See FOR statement
for more detail.) If the loop is finished, execution proceeds with the
statement after the NEXT statement. The word NEXT may be followed
by a variable name, or a list of variable names, separated by commas.
If there are no names listed, the last loop started is the one being
completed. If the variables are given, they are completed in order form
left to right.

EXAMPLE:

10 FOR L=1TO 10:NEXT

20 FOR L=1TO 10:NEXT L

30 FOR L=1TO 10:FOR M =1 TO 10:NEXT M,L

ON

This command can make the GOTO and GOSUB commands into
special versions of the IF statement. The word ON is followed by a
formula, which is evaluated into a number. The word GOTO or GOSUB
is followed by a list of line numbers separated by commas. If the
result of the calculation is 1, the first line in the list is executed. If the
result is 2, the second line number is executed, and so on. If the result
is 0, negative, or larger than the list of line numbers, the next line
executed will be the statement following the ON statements.
EXAMPLE:

10 INPUT X

20 ON X GOTO 10,50,50,50

30 PRINT “NOPE!"

40 GOTO 10

50 PRINT*“YUP!”

60 ON X GOTO 10,30,30
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OPEN

The OPEN statement allows the VIC to access devices such as the

cassette recorder and disk for data, a printer, or even the screen of
the VIC. The word OPEN is followed by a number, which is the '
number to which all other BASIC statements will refer. This number is
from 1 to 255. There is usually a second number after the first, :
separated by a comma. This is the device number, 0 for the VIC
screen, 1 for the cassette recorder, 4 for the printer, 8 for the disk. It is
a good idea to use the same reference number as the device number,
which makes it easy to remember which is which. Following the
second number may be a third number, separated again by a comma,
which is the secondary address. In the case of the cassette, this may
be 0 for read, 1 for write, and 2 for write with end-of-tape marker at the
end. In the case of the disk, the number refers to the buffer, or chan-
nel, number. In the printer, the secondary addresses become different :
types of commands. See the VIC Programmers' Reference Manual for

more on these. There may also be a string following the third number,

which would be a command to the disk drive or the name of the file

on tape.

EXAMPLE: -
10 OPEN 1,0 OPENs the SCREEN as a device.

20 OPEN 2,1,0,“D” OPENSs the cassette for reading, file to be
searched for is named D.

30 OPEN 3,4 To use the printer. =
40 OPEN 48,15  OPENSs the data channel on the disk.
See also: CLOSE, CMD, GET#, INPUT#, and PRINT# statements,

system variable ST, and Appendix B.

POKE ~
The POKE command is always followed by two numbers, or formulas. ’
The first number is a location inside the VIC's memory. There could .,
be locations numbered from 0 to over 65000. Some of these, like the

ones described in the chapters on sound and colors, can be used

easily in your programs. Some, however, are used by the VIC itself,
to keep track of your programs and so on. Experimenting with the
POKE statement will probably result in some interesting effects. If
something happens and you can't stop it, just turn the VIC off and on
again, or hold down the RUN/STOP key and hit RESTORE.
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The second number is a value from 0 to 255, which will be placed in
the memory location, replacing any value that was there previously.

EXAMPLE:
10 POKE 36879,8
20 POKE9*161 3+ 15,27

PRINT

The PRINT statement is the first one most people learn to use, but
there are lots of subtleties to be mastered here as well. The word print
can be followed by any of the following things:

Words inside of quotes
Variable names
Functions

Punctuation marks

The words inside of quotes are often called literals because they are
printed literally as they are typed in. Variable names outside of quotes
will have the value they contain printed. Functions will have their
values printed also. Punctuation marks are used to help format the
data neatly on the screen. The comma is used to divide the screen in-
to 2 columns, while the semicolon doesn’t leave any space at all.
Either mark can be used as the last symbol in the statement. This
results in the next thing PRINTed coming out as if it were continuing
the same PRINT statement.

EXAMPLE:

10 PRINT “HELLO"

20 PRINT “HELLO, "A$
30 PRINT A + B;

50 PRINT J;

60 PRINT A,B,C,D

See also: POS( ), SPC( ), TAB() functions.

PRINT#

There are a few differences between this statement and the PRINT.
First of all, the word PRINT# is followed by a number, which refers to
the device or data file previously OPENed. The number is followed by
a comma, and a list of things to be PRINTed. The comma and
semicolon have the same effect on adding spaces as they do in the
PRINT, but some devices may not work with TAB and SPC.
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EXAMPLE:

100 PRINT#1,“HELLO THERE!";A$,B$

READ

This statement is used to get information from DATA statements into
variables, where they may be used. Care must be taken to avoid
reading strings where the READ statement wants a number, which
will give you a TYPE MISMATCH ERROR.

REM (remark)

The REMark is just a note to whoever is reading a LIST of the pro-
gram. It may explain a section of the program, give information about
the author, etc. REM statements in no way effect the operation of the
program, except to add to its length. The word REM may be followed
by any text, although use of graphic characters will give strange
results (see the VIC PROGRAMMER'S REFERENCE GUIDE for

more info.)

RESTORE

When executed in a program, the pointer to which item in a DATA
statement will be read next is reset to the first item in the list. This
gives you the ability to re-READ the information. The word RESTORE
stands by itself on the line.

RETURN

This statement is always used in conjunction with the GOSUB state-
ment. When the program hits a RETURN statement, it will go to the
statement immediately following the GOSUB command. If no GOSUB
was previously issued, there is a RETURN WITHOUT GOSUB ERROR.
There is nothing following the word RETURN.

STOP

This statement will halt the program. A message, BREAK ERROR IN
LINE xxxx, where xxxx is the line number containing the STOP. The
program can be re-started by using the CONT command. The STOP
statement is used for debugging a program.

SYS

The word SYS is followed by a decimal number or numeric variable in
the range 0-65535. The program will at this point begin executing the
machine language program starting at that memory location. This is
similar to the USR function, but does not allow parameter passing.
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WAIT

The WAIT statement is used to halt the program until the contents of
a location in memory changes in a specific way. The word WAIT is
followed by a number, which is the memory address being checked.
Then comes a comma, and another number. There may be another
comma and a third number as well. These last two numbers must be
within the range 0-255.

The contents of the memory location are first exclusive-ORed with the
third number, if present, and then logically ANDed with the second
number. If the result is zero, the program goes back to that memory

location and checks again. When the result is non-zero, the program
continues with the next statement.

4. FUNCTIONS
a. NUMERIC

ABS(X) (absolute value)

The absolute value returns the value of the number, without it's sign
(- or +). The answer is always positive.

ATN(X) (arctangent)

Returns the angle, measured in radians, whose tangent is X.

COS(X) (cosine)

Returns the value of the cosine of X, where X is an angle measured in
radians.

EXP(X)

Returns the value of the mathematical constant e (2.71827183) raised
to the power of X.

FNXX(X)

Returns the value of the user-defined function XX created in a DEF
FNXX statement.

INT(X) (integer)

Returns the truncated value of X, that is, with all decimal places to
the right of the decimal point removed. The result will always be less-

than or equal-to X. Thus, any negative numbers with decimal places
will become the integer /less-than their current value.
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If the INT function is to be used for rounding up or down, the form is
INT(X + .5).

EXAMPLE:

X=INT(X*100 + .5)/100 Rounds to the nearest penny.

LOG(X) (logarithm)

This will return the natural log of X. The natural log is log to the base
e (see EXP(X)). To convert to log base 10, simply divide by LOG(10).

PEEK(X)

This is used for finding out the contents of memory location X, in the
range of 0-65535, giving a result from 0-255. This is often used in con-
junction with the POKE statement.

RND(X) (random number)

This function will return a random (or nearly so) number between 0
and 1. This is useful in games, to simulate dice rolls and other
elements of chance, and is also used in some statistical applications.
The first random number should be generated by the formula RND(-T),
to start things off differently every time. After this, the number in X
should be a 1, or any positive number. If X is zero, the result will be
the same random number as the last one. A negative value for X will
re-seed the generator. The use of the same negative number for X will
result in the same sequence of “random” numbers.

To simulate the rolling of a die, use the formula INT(RND(1)*6 + 1).
First the random number from 0-1 is multiplied by 6, which expands
the range to 0-6 (actually, greater than zero and less then six). Then 1
is added, making the range 1-under 7. The INT function chops off all
the decimal places, leaving the result as a digit from 1 to 6.

To simulate 2 dice, add two of the numbers obtained by the above
formula together.

EXAMPLE:

100 X = INT(RND(1)*6) + INT(RND(1)*6) + 2 Simulate 2 dice.

100 X =INT(RND(1)*1000) + 1 Number from 1-1000.
100 X + INT(RND(1)*150) + 100 Number from 100-249.

SGN(X) (sign)

This function returns the sign, as in positive, negative, or zero, of X.
The result will be + 1 if positive, 0 if zero, and —1 if negative.
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SIN(X) (sine)

This is the trigonometric sine function. The result will be the sine of X,
where X is an angle in radians.

SQR(X) (square root)

This function will return the square root of X, where X is a positive
number or 0. If X is negative, an ILLEGAL QUANTITY ERROR results.
TAN(X) (tangent)

The result will be the tangent of X, where X is an angle in radians.

USR (X)

When this function is used, the program jumps to a machine
language program whose starting point is contained in memory loca-
tions 1 and 2. The parameter X is passed to the machine language
program, which will return another number back to the BASIC pro-
gram. See the VIC PROGRAMMER’S REFERENCE MANUAL for more
details on this, and on machine language programming.

b. STRING FUNCTIONS

ASC(XS$)

This function will return the ASCII code of the first character of X$.

CHRS$(X)

This is the opposite of ASC, and returns a string character whose
ASCII code is X.

LEFT$(X$,X)

This will return a string containing the leftmost X characters of X$.

LEN(XS)

Returned will be the number of characters (including spaces and
other symbols) in the string X$.

MID$(XS,S,X)

This will return a string containing X characters, starting from the Sth
character in X$.

131



RIGHTS(XS,X)

This will return the rightmost X characters in X$.

STRS(X)

This will contain a string which is identical to the PRINTed version of
X$.

VAL(XS)

This function converts the string X$ into a number, and is essentially
the inverse operation from STR$. The string is examined from the left-
most character to the right, for as many characters as are in
recognizable number format. If the VIC finds illegal characters, only
the portion of the string up to that point is converted.

EXAMPLE:

10 X =VAL(*123.456") X =123.456
10 X=VAL(" 12A13B") X=12

10 X =VAL(“RIUO17*") X=0

10 X=VAL("-1.23.23.23") X=-123

c. OTHER FUNCTIONS

FRE(X)

This function returns the number of unused bytes available in
memory, regardless of the value of X.

POS(X)

This function returns the number of the column (0-21) at which the
next PRINT statement will begin on the screen. X may have any value,
and is not used.

SPC(X)

This is used in the PRINT statement to skip X spaces forward.

TAB(X)

This is used in the PRINT statement. The next item to be printed will
be in column number X.
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APPENDIX D:
ABBREVIATIONS FOR BASIC KEYWORDS

As a time saver when typing in programs and commands, VIC BASIC
allows the user to abbreviate most keywords. The abbreviation for the
word PRINT is a question mark. The abbreviations for the other words

are made by typing the first one or two letters of the key word,

followed by the SHIFTed next letter of the word. If the abbreviations
are used in a program line, the keyword will LIST in the longer form.
Note that some of the keywords when abbreviated include the first

parenthesis, and others do not.

Looks like Looks like
Command Abbreviation this on screen Command Abbreviation this on screen
AND A m S PRINTH P nn p [
NOT v e v [] READ R e - o
cose cEllo « £ restore e[ s e
CLR cEl. L] RETURN m—:n v orel]
CMD c n M C E RUN R nu R [
CONT c -0 c D SAVE s -A s &
DATA D n A D ’ STEP ST - E ST E
DEF D e o O sTOP s Il s 1]
DIM o [l o N svs s Il s (1
END E m” e /] THEN T “H T Eﬂ
FOR F no F D VERIFY  V “E v D
GET G Ex G ﬁ WAIT W “ A w
GOSUB Gon s GO ABS A ns A [D
GOTO G nO G L ASC A “s .
INPUTH i N v A ATN A T a ]
LET L mE L B CHR$ ¢ H c D]
LT -l - N EXP e Il ¢ &
LOAD L no g B FRE F nn N
NEXT v IR v B LEETE eniE F e ]
OPEN o P 0 D MIDS M | M S]
POKE P “o P D PEEK P ms P 5
PRINT ? ? RIGHTS R n| R
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Looks like

Command Abbreviation  this on screen

Looks like
Command Abbreviation

this on screen

RND n“n rR /]

SGN S suirt  e] S

.

SPC (

SQR ) MQ S

g
.{51215

E
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APPENDIX E
SCREEN & BORDER COLOR COMBINATIONS

You can change the screen and border colors of the VIC anytime, in or
out of a program, by typing

POKE 36879, X

where X is one of the numbers shown in the chart below. POKE 36879,
27 returns the screen to the normal color combination, which is a
CYAN border and white screen.

Try typing POKE 36879, 8. Then type CTRL

have white letters on a totally black screen! Try some other
combinations. This POKE command is a quick and easy way to
change screen colors in a program.

and you

BORDER
'SCREEN BLK WHT RED CYAN PUR GRN BLU YEL
BLACK 8 8 A0 SAl 4 rigeeeeie - 4p
WHITE 5 95 - 2F. 68 20 . B
RED L RADL A1 A2 #3  dh  ASewaB AT
_CYAN 8’ 57 86 S e 6 - 62 €3
PURPLE 72 73 14 75 .1 18 79
GREEN 8 89 9 91 9 93 94 95
BLUE 104 105 106 107 108 109 110 111
YELLOW 120 121 122 123 124 125 126 127
ORANGE 136 137 138 139 140 141 142 143
LT.ORANGE 152 153 154 155 156 157 158 159
PINK 188 160 1/ 71 172 118 AW 175
LT. CYAN 184 185 186 187 188 189 190 191

LT.PURPLE 200 201 202 203 204 205 206 207
LT.GREEN 216 217 218 219 220 221 222 223
LT.BLUE 232 233 234 235 236 237 208 209

LT.YELLOW 248 249 250 251 252 253 254 255
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APPENDIX F

TABLE OF MUSICAL NOTES
APPROX. APPROX.

NOTE VALUE NOTE VALUE
(&) 135 G 215
C# 143 G# 217
D 147 A 219
D# 151 A# 221
E 159 B 223
F 163 C 225
F# 167 C# 227
G 175 D 228
G# 179 D# 229
A 183 E 231
A# 187 F 232
B 191 F# 233
C 195 G 235
C# 199 G# 236
D 201 A 237
D# 203 At 238
E 207 B 239
E 209 (o] 240
F# 212 Ci# 241

SPEAKER COMMANDS: WHERE X CAN BE: FUNCTION:
POKE 36878, X Oto15 sets_i_yt_alﬁnle_ _
POKE 36874, X 128 to 255 plays tone
POKE 36875, X 128 to 255 plays tone
POKE 36876, X 128 to 255 plays tone
POKE 36877, X 128 to 255 plays “noise”

APPENDIX G:
20 SOUND EFFECTS FOR THE VIC-20

Here are some sample routines to use as a guide for creating sounds
to enhance your programs. You may type them into your VIC -20 either
by themselves or inside other programs. Of course, these are not
nearly all of the possible sounds that your VIC-20 can play, so feel
free to use your creativity.

The sound effects listed here will make a program pause for however
long they take to be completed. It is possible to put these effects into
a program in a way that does not stop whatever animation may be
running, and this topic is discussed in detail in the VIC-20
Programmer’s Reference Manual.
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Remember to use line numbers when you type these routines into the
computer. The numbers are not shown here in order to avoid
confusion when you enter them into your programs.

#1: SCALES

POKE 36878,15

FOR L =250 TO 200 STEP -2
POKE 36876,L

FOR M=1T0 100

NEXT M

NEXT L

FOR L =205 TO 250 STEP 2
POKE 36876,L

FOR M=1TO 100

NEXT M

NEXT L

POKE 36876,0

POKE 36878,0

#2: COMPUTER MANIA

POKE 36878,15
FORL=1TO 100

POKE 36876,INT(RND(1)*128) + 128

FORM=1TO 10
NEXT M

NEXT L

POKE 36876,0
POKE 36878,0

#3: EXPLOSION

POKE 36877,220
FORL=15TOOSTEP -1
POKE 36878,L

FOR M=1TO 300

NEXT M

NEXT L

POKE 36877,0

POKE 36878,0

#4: BOMBS AWAY

POKE 36878,10

FOR L=230 TO 128 STEP -1
POKE 36876,L
FORM=1TO 20

NEXT M

NEXT L

POKE 36876,0

POKE 36877,200
FORL=15TO 0 STEP —.05
POKE 36878,L

NEXT L

POKE 36877,0

#5: RED ALERT

POKE 36878,15
FORL=1TO 10

FOR M =180 TO 235 STEP 2
POKE 36876,M
FORN=1TO 10

NEXT N

NEXT M

POKE 36876,0
FORM=1TO 100
NEXT M

NEXT L

POKE 36878,0

#6: LASER BEAM

POKE 36878,15
FORL=1TO 30
FOR M =250 TO 240 STEP -1
POKE 36876,M
NEXT M

FOR M =240 TO 250
POKE 36876,M
NEXT M

POKE 36876,0

NEXT L

POKE 36878,0

#7: HIGH-LOW SIREN

POKE 36878,15
FORL=1TO 10
POKE 36875,200
FORM=1TO 500
NEXT M

POKE 36875,0
POKE 36876,200
FOR M =1 TO 500
NEXT M

POKE 36876,0
NEXT L

POKE 36878,0



#8: BUSY SIGNAL #12: OCEAN WAVES

POKE 36878,15 POKE 36877,180
FORL=1TO 15 FORL=1TO 10
POKE 36876,160 D = INT(RND(1)*5)*50 + 50
FORM=1TO 400 FORM=3TO 15
NEXT M POKE 36878,M
POKE 36876,0 FORN=1TOD
FORM=1TO 400 NEXT N
NEXT M NEXT M
NEXT L FORM=15TO 3 STEP -1
POKE 36878,0 POKE 36878,M
FORN=1TOD
#9: PHONE RINGING NEXT N
POKE 36878,15 2l
FORL=1TO5 POKE 36878,0
POKE 36876,220 !
FORN=1TO5 ;
NEXT N #13: VANISHING UFO
POKE 36876,0 POKE 36878,15
NEXT M FOR L=130TO 254
FOR M=1TO 3000 POKE 36876,L
NEXT M FORM=1TO 40
NEXT L NEXT M
POKE 36878,0 NEXT L
POKE 36878,0
#10: BIRDS CHIRPING POKE 36876,0
POKE 36878,15
FORL=1TO 20
FOR M =254 TO 240 + INT (RND(1)*10) STEP —1
POKE 36876,M
NEXT M
POKE 36876,0
FOR M =0 TO INT(RND(1)*100) + 120
NEXT M
NEXT L
#11: WIND #14: UFO LANDING
POKE 36878,15 POKE 36878,15
POKE 36874,170 FORL=1TO20
POKE 36877,240 FOR M =220-L TO 160-L STEP —4
FOR L=1TO 2000 POKE 36876,M
NEXT L NEXT M
POKE 36874,0 FOR M =160-L TO 220-L STEP 4
POKE 36877,0 POKE 36876,M
POKE 36878,0 NEXT M
NEXT L
POKE 36878,0
POKE 36876,0
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#15: UFO SHOOTING

POKE 36878,15
FORL=1TO 15

FOR M =200 TO 220 + L*2
POKE 36876,M

NEXT M

NEXT L

POKE 36878,0

POKE 36876,0

#16: WOLF WHISTLE

POKE 36878,15

FOR L =148 TO 220 STEP .7
POKE 36876,L

NEXT L

FOR L =128 TO 200

POKE 36876,L

NEXT L

FOR L =200 TO 128 STEP -1
POKE 36876,L

NEXT L

POKE 36878,0

POKE 36876,0

#17: RUNNING FEET

POKE 36878,15
FORL=1TO 10
POKE 36874,200
FORM=1TO 10
NEXT M

POKE 36874,0
FORM=1TO 100
NEXT M

NEXT L

POKE 36878,0

#18: TICK—TOCK

POKE 36878,15
FORL=1TO 10
POKE 36875,200
FORM=1TO 10
NEXT M

POKE 36875,0
FORM=1TO 300
NEXT M

POKE 36874,200
FORM=1TO 10
NEXT M

POKE 36874,0
FOR M =1 TO 300
NEXT M

NEXT L

POKE 36878,0

#19: DOOR OPENING

POKE 36878,15

B=0

FORL =128 TO 255 STEP 11
POKE 36874,L
FORM=1TO 10

NEXT M

B=B+1

IF B=3 THEN B =0: POKE 36874,0

NEXT L
POKE 36874,0
POKE 36878,0

#20: BLIPS

POKE 36878,15
POKE 36876,220
FORL=1TO5
NEXT L

POKE 36876,0
FOR L=1TO 500
NEXT L

POKE 36876,200
FORL=1TO5
NEXT L

POKE 36876,0
FOR L=1TO 500
NEXT L

POKE 36878,0
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APPENDIX H: SCREEN DISPLAY CODES

The following chart lists all of the characters built-in to the VIC20
character sets. They show which numbers should be POKEd into
screen memory (locations 7680 to 8185) to get a desired character.
Also, it shows what character corresponds to a number PEEKed from
the screen.

The two character sets are available, but only one set at a time. This
means that you cannot have characters from one set on the screen at
the same time you have characters from the other set displayed. The
sets are switched by holding-down the SHIFT and COMMODORE keys
simultaneously. This actually changes the 2 bit in memory location
36869, which means that the statement

POKE 36869, 240 will set the character set to upper case, and POKE
36869, 242 switches to lower case.

If you want to do some serious animation, you will find that it is
easier to control objects on the screen by POKEing them into screen
memory (and erasing them by poking a 32, which is the code for a
blank space, into the same memory location), than by PRINTing to the
screen by using cursor control characters.

Any number shown on the chart may also be displayed in REVERSE.
Reverse characters are not shown, but the reverse of any character
may be obtained by adding 128 to the numbers shown.

NOTE: SEE SCREEN MEMORY MAP APPENDIX.

If you want to display a heart at screen location 7800, find the number
of the character you want to display there (in this case a heart) in this
chart...the number for the heart is 83...then type in a POKE statement
with the number of the screen location (7800) and the number of the
symbol (83) like this:

POKE 7800, 83

A white heart should appear in the middle area of the screen. Note
that it will be invisible if the screen is white. Try changing the position
by changing the larger number, or type in different symbols using the
numbers from the chart.

If you want to change the COLOR of the symbol being displayed,
consult the accompanying chart which lists the COLOR NUMBERS
for EACH MEMORY LOCATION. In other words, to get a different
colored symbol at a particular location, this requires another POKE
command.
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For example, to get a red heart, type the following:

POKE 38520, 2

In screen pokes
this color is

one less than
the numbers on the
keyboard color keys

This changes the color of the symbol at location 7800 to red. If you
had a different symbol there, that symbol would now be red. You can
display any character in any of the available colors by combining
these two charts. These POKE commands can be added in your
programs and are very effective especially in animation — and also
provide a means to PEEK at certain locations if you are doing
sophisticated programming such as bouncing a ball, which requires
this information.
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SCREEN CODES

SET 1 SET 2 POKE | SET1 SET 2 POKE| SET 1 SET 2 POKE
@ 0 W A § 42
A a 1 v v 22 + 43
B b 2 W w 23 , 44
A 3 X T 24 |- = 45
D 4 4 Yooy 25 : 46
E e 5 Z z 26 / 47
Bt 6 [ 27 | ¢ 48
G g 7 £ 28 1 49
H h 8 ] 29 | 2 50
| i 9 " 30 3 51
J j 10 - 31 4 52
(SRR - | 2| s 53
L [ 12 ! 33 | 6 54
M m 13 i 34 7 55
N e # 3 | 8 56
0 8 L% $ 36 | 9 57
P o 148 % 37 : 58
Q. .9 17 & 38 - 59
R r 18 ; 3 | < 60
S s 19 ( 40 | = 61
n 20 ) 5 I 62
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106
107
108
109
110
11
112
13
114
115
116
117
118
119
120
121
122
123
124
125
126
127
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APPENDIX I: SCREEN MEMORY MAPS

Use this appendix to find the memory location of any position on the
screen. Just find the position in the grid and add the numbers on the
row and column together. For example, if you want to poke the
graphic “ball” character onto the center of the screen, add the
numbers at the edge of row 11 and column 11 (7900 + 10) for a total of
7910. If you poke the code for a ball (81, see Appendix H) into location
7910 by typing POKE 7910,81, a white ball appears on the screen. To
change the color of the ball (or other character), find the correspond-
ing position on the color codes memory map, add the row and column
numbers together (38620 + 10, or 38630) for the color code and type a
second poke statement. For example, if you poke a color code into
this location, POKE 38630,3 the ball will change color to cyan. Note
that when POKEing, the character color numbers are one less than
the numbers on the color keys—as shown below.

Abbreviated List of Color Codes:

Color

Black
White
Red
Cyan
Purple
Green
Blue
Yellow

g

~NoObseWN=O
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7680
7702
7724
7746
7768
7790
7812
7834
7856
7878

7922
7944

8010
8032

8076

8120
8142
8164

38708
38730
38752
38774
38796
38818

38862

0123456739wnmmuwwummmm

PAGE 1: SCREEN CHARACTER CODES

012345678 910111213141516171819 20 21

PAGE 2: COLOR CODES MEMORY MAP
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APPENDIX J: ASCII AND CHRS$ CODES

This appendix shows you what characters will appear if you

PRINT CHR$ (X), for all possible values of X. It will also show the
values obtained by typing PRINT ASC (“x"') where x is any character
you can type. This is useful in evaluating the character received in a
GET statement, converting upper/lower case, and printing character-
based commands (like switch to upper/lower case) that could not be
enclosed in quotes.

PRINTS CHR$|PRINTS CHR$|PRINTS CHR$|PRINTS CHR$
0 16 o T e

1 o (o 83| 1 49

2| B 18| ¢ 34| 2 50

3 19 # 35| 3 51

4| B 20| s 36| a4 52

5 21| % 37| 5 ' 53
6 29018 s 38| & 54

7 oyl 39| 7 55

8 24 | 40| & ‘56

9 25| ) 4 (0 ¢ 57

10 2% | - 42| : 58

11 Sy 43| 59

12 28| 44 [V "1 g0
13 B 2 - 45| = 61
EErY 4| gm 30| . 6| > 62
15 31| 'y 8 63
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PRINTS CHRS | PRINTS CHRS$| PRINTS CHRS$|PRINTS CHRS

106 | [q 127

@ 64 U 85

&
A 65| v 86 7_‘] 107 128
B 66| w 87| [ ] 108 129
c 67 | x 88 E 109 130
SRR G Z 110 131
E- -8z "5 J 111 132
F 08| | 91 :] 112 | 1 133
G n| &£ 92 @ 113 | B 134
H 72 ] 93 D 114 f5 135
| 730 4 94 E e L 7w, 138
J 74 | <« 95 D 111 f2 137
K 723 [ 96 3 117 f4 138
| 76 @ 97 X 118 | f6 139
woo il ey 10 weiliee . 140
N B H 9 | 120 141
0 79| /] 100 ] 12 | 2
P 80 E 101 Z] 122 143
Q 81| [ ] 102 [H 123 mEB 144
R 82| [ ] 103 B 12a | BB 145
S 8| [[] 04| [J] 125 BRA 14
T 84 E 105 T 126 147
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PRINTS CHRS$
148
149
150
151
152
153
154
155

156

< °
m =
r o

PRINTS CHRS

165
166
167

168

169

PRINTS CHR$
170

171
172
173
174
175
176

177

178

179

CEHEAHOF] delEHE

180

PRINTS CHRS
181

182
183
184
185
186
187
188
189

190

O UL T &

191
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APPENDIX K:

DERIVING MATHEMATICAL FUNCTIONS

Functions that are not intrinsic to VIC BASIC may be calculated as follows:

FUNCTION VIC BASIC EQUIVALENT
SECANT SEC(X) = 1/COS(X)
COSECANT CSC(X) = 1/SIN(X)
COTANGENT COT(X) = 1/TAN(X)
INVERSE SINE ARGSIN(X) = ATN(X/SQR( - X*X + 1))
INVERSE COSINE ARCCOS(X) = — ATN(X/SQR

(=X*X+1)+ 72

INVERSE SECANT ARCSEC(X) = ATN(X/SQR(X*X - 1))
INVERSE COSECANT ARCCSC(X) = ATN(X/SQR(X*X - 1))

INVERSE COTANGENT
HYPERBOLIC SINE
HYPERBOLIC COSINE
HYPERBOLIC TANGENT

HYPERBOLIC SECANT
HYPERBOLIC COSECANT
HYPERBOLIC COTANGENT

INVERSE HYPERBOLIC SINE
INVERSE HYPERBOLIC COSINE
INVERSE HYPERBOLIC TANGENT
INVERSE HYPERBOLIC SECANT
INVERSE HYPERBOLIC COSECANT

INVERSE HYPERBOLIC COTANGENT

+(SGN(X)-1)* /2
ARCOT(X) = ATN(X)+ Tr/2
SINH (X) = (EXP(X) — EXP(— X))/2
COSH(X) = (EXP(X) + EXP(— X))/2
TANH(X) =-EXP( = X)(EXP(x) + EXP
(=X)*2+1
SECH(X) = 2(EXP(X) + EXP( - X))
CSCH(X) = 2(EXP(X) — EXP(— X))
COTH(X) = EXP( — X)(EXP(X)
—EXP(=X)*2+1
ARCSINH(X) = LOG(X + SQR(X*X + 1))
ARCCOSH(X) = LOG(X + SQR(X*X — 1))
ARCTANH(X) = LOG((1 + X)/(1 — X))/2
ARCSECH(X) = LOG((SQR
(=X*X+ 1)+ 1)X)
ARCCSCH(X) = LOG((SGN(X)*SQR
(X*X + 1)/x)
ARCCOTH(X) = LOG((X + 1)/[(X — 1))l2

148



APPENDIX L:
PINOUTS FOR INPUT/OUTPUT DEVICES

Here is a picture of the I/O ports on the VIC:

1) Game /O 4) Serial 1/0 (disk)
2) Memory Expansion 5) Cassette

3) Audio and Video 6) User Port (modem)

1) GAME 1/0

[ PIN# | TYPE NOTE |

1 JOY@

JOY1

JOY2
JOY3

POT Y
LIGHT PEN
+5V MAX. 10@mA
GND
POT X

CooO~NOOsWwN
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2) MEMORY EXPANSION

12345678 910111213141516171819202122

ABCDEFHJKLMNPRSTUVWXY Z

PIN# | TYPE PIN# | TYPE
1 GND 12 BLK3
2 cbg 13 BLK5
3 CD1 14 RAM1
4 CD2 15 RAM2
5 CcD3 16 RAM3
6 CD4 17 VRIW
7 CcD5 18 CRW
8 CD6 19 IRQ
9 cD7 20 NC

10 BLK1 21 +5V
1 BLK2 22 GND
PIN# | TYPE PIN# | TYPE
A GND N CA1¢
B CAg P CA11
c CA1 R CA12
D CA2 S CA13
E CA3 T 112
F CA4 U 1183
- CA5 Vv S@2
J CA6 W NMI
K CA7 X RESET
L CA8 Y NC
M CA9 Z GND
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3) AUDIO/VIDEO

PIN # | TYPE NOTE
1 | +svREG 10mA MAX
2 | aND
3 | AuDIO
4 | VIDEO LOW
5 | VIDEO HIGH
4) SERIAL 1/0
PIN# | TYPE
1 SERIAL SRQ IN
2 GND
3 SERIAL ATN IN/OUT
4 SERIAL CLK IN/OUT
5 SERIAL DATA IN/OUT
6 RESET
5) CASSETTE
18 S &5 6 PIN # TYPE
mEEmEmEmEmm
A1 GND
B2 +5V
T W W W W W W c3 CASSETTE MOTOR
A'BC D.E E D-4 CASSETTE READ
E5 CASSETTE WRITE
F6 CASSETTE SWITCH
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6) USER 1/O

1.2 3.4 & 67 .8 9 101312

— A BB EEEEEEEEN
W W W W W W W W

ABTRON DR PRSI ES MISN

PIN #| TYPE NOTE PIN # | TYPE | NOTE
1 |GND A | GND
2 | +5V 100mA MAX.| B CB1
3 | RESET C PB0
4 | JOYO D PB1
5 | JOY1 E PB2
6 | JOY2 F PB3
7 | LIGHT PEN H PB4
8 | CASSETTE SWITCH J PB5
9 | SERIAL ATN IN K PB6

10 | 9VAC 100mA MAX. | L PB7
11 | 9VAC M cB2
12 | GND N | GND
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€61

APPENDIX M: VIC PROGRAMS TO TRY

1 REM TAHK-Y-UFQ BY D.LATER
5 OF=28728

& YA=9%15T3+14:VN=S%16T23+13
8 FOKEYA+1,25

9 FPRINWT"

20 PRINT"Z## TAMK YERSUS UFD ##"
21 PRIMT"Z-LEFT,C-RIGHT ,B-FIRE"

18a
181
185
116
115
12@
125
128
134
135
126
127
14&
141
145
15&
155
1z@
11
17a
17z

PRIMT" s{slelalslsIs]sIn]nTnlnIslnInlnInIn]n]"
FORA=Z2408TO32400+22#%#22 :POKEA .8 :MEXT :A=A2
PRINT"@ | "

PRIMT" _&4 ®_"

PRIMT" poco]

PRIWMT"IIXI]" »

IFFPEEK (197 >=34THENGOSUB288 :A=A+1 : GOTO2z@A
IFPEEK {137 2=323THENGOSUBZ28@ :A=R-1 :G0T0228a8
IFPEEK (1375 350REBC>ATHEN L 26

W

KEY TO SPECIAL
SYMBOLS

"" 1S CLE

"§" IS HOME

"@" IS CRSR TOWH
“I" IS CRSE LEFT
"0" IS CRSE UP
@ 1S CIRL-2
*"&" IS CTRL-3
"#@" IS CTRL-S
"B 18 CTRL—~1

B=1:C=2807%+A:L=1 tF=15:1FOKEYH, 158 :FOKEC , 188 :FOKEC+0F .4 :GOTOLY@

IFL=ATHEH148
POKEYA.P:P=P-1:IFP=—1THEHNL=@:POKEVH .8
IFB=BTHEH17@

FORH=1TOZ2

FOKELC , 22 :C=C-22
IFPEEK(C)=5B0RFEEK(C)=420RPEEK(C)=62 THEHeBa
IFC<7745THENE=R:G0TO17@ :

FOKEC ,4&

HEXT

IFD=ATHENSB2
IFD=ATHEH1Z8

[T}




14°1"

o’

174
17&
ive
179
128
121
122
122
124
126
127
132
22a
221
2zz
225
228
2325
32a
285
21@
215
40a
SBa
Sia
S5ze
52@
o235
59
caa
sal

FOKEE .22 :POKEE-1 .22 :FOKEE-2, 22 :K=K+1

IFE=ITHEHMD=G:G0TO138

E=E+J: POKEE.S2:POKEE-1,42:POKEE-Z,.&8

IFJ=1THEH1Z2

IFIMTCC2186-E2/220=22-K-AAHDF=BTHEN F=1:G=E+21:M=21 :G0T0O1232
GOTO132

IFIMTC{2R98-E) /22 »=A-KANOF=ATHEMF=1 : G=E+22:M=23

IFF=BTHEM125

FOKEG . Z2 :G=G+M

IFPEEK LG <>22THENTBA

IFGE7E80+22%21 THEMF=2 :G0TOSaa

FOKEG .21 :60TO125

IFA<GTHEMA=2

IFAZ>15THEHNR=13

FPRINTTREC(R" | 4

PRIMNTTAEBCA>" _&4 ®_"

FRIMTTRECA2" QOO0 "

PRIMT"IIO" ; :GOTO134

PRIMTTRBCR>" "

FRIMTTREC(R>»" -

PRIMTTRABCRAM" 4

PRIWMT"II]" » :RETURHM

PRIMTPEEKC 137> :GOTO424

POKEG .66 :POKEG+1 , 78 :FOKEG—1,77 :POKEG—-28 , 46 :POKEG—21 . 4& :FOKEG-22 . 46
POKEG—-22, 46 :FOKEG-24 ,4&

FORAA=1TO188 :NEXT

POKEG .22 :POKEG+1 .22 :POKEG—-1 .22 :POKEG—-20 , 232 :POKEG-21 .22 : POKEG-22 . 22
POKEG-22,32 :PDKEG-24 .22

GOTO12S5

POKEC , 168 :POKEC+1 ,16@:POKEC—1 , 168 :POKEC+22, 168 :POKEC-22 - 168

L=@a



GGl

518 POEEYH,128+104

£11 FORGG=15TOQSTEP-1 :POKEYA GG :FORGH=1TO7@ :NEXT :HEXT

615 E=8:0=0a

£16 FOEEC,22 :POKEC+1, 32:FOKEC-1, 32:POKEC+2, 22:POKEC-2,22:FPOKEC+Z2.32 ::FOEEC-3
22

517 POKEC-22 22 :POKEC+Z22,32

£48 E=E+22+J:POKEYA,1S5:POKEVYHM . Q¢

€45 POKEE,.&2:POEEE-1 .42 :FOKEE-2,68

545 FORD=242TO252 :FOKEYH-1 ,0::HEXT :FORD=2S2TO242STEF—1 :POKEWH—1, 0 :HEXT

547 FPOKEE .22 :FOKEE-1 ,32:FOKEE-2 .22

568 IFECVECa+20%#22THEHE4E

651 E=E+J

BSZ POKEE+22 .62 :FOKEE+21 .42 :POKEE+26 .68 : FOKEE+OF .4 :POKEE+OF -1, 4 :POREE+OF -2, 4
E£52 FOKEE+Z22+0F ,@:POKEE+21+0F .8 :FPOKEE+28+0F .22

654 FOKEYH-1.9:FPOKEVH 128 :FORB=1TO28 :POKEVA , 15-IHT CGL"1 . 330

£55 FPOKEE,222:FOKEE-1,222:POKEE- »223=FDRD=1TDBB:HEKT

ESE FOKEE ,232:FOREE-1 22332 :FOKEE-2 222 :FORO=1TOS@ :HEKXT

£57 HMEXT :POKEE , 22 :FPOKEE-1,32: PDVEE 2,32:POKEE+22 .22 :FOKEE+Z1 ., tPOKEE+28 .22 =
£52 FRIMT"IEe
E53 DU=0U+1 :PRINT " Efelel IFOS " DU TRMNKS" DT s PRIMT " Blelslelslslaln]aa]a]s]a]e]e]"

5@ GOTO12S

YEE POEEWM.128:L=08

7YE1 A=A+1: FORKEL=1TO288 :FOKEYVA,15-INTCKLA132 ¢
vR4 PRIMTTRECR) " EFPPF"
vAS FRIMTTABCARM"HA 4
715 PRINT"ZE] 2

v2a PRIMTTAECR> " EQTTY"
725 PRIMTTRECA>"HA3 "
738 PRIMT"IO" »

v4a HEAXT

745 FRIMTTRECRA" “



758 PRINTTRABCR»" "

751 PRINTTRBLA-12>" g |

752 PRINT"IXIIO)":?

756 PRINT" iEele] 2

TES7 DT=DT+1 :PRINT"IEEELFOS"DUTAHES"DT :PRINT " Blalsn]ala]s]alaTaTs s a]n]'"

TER F=@: A=@:G0TO018S

206 D=1:E=7V7Ea2+IHT(RHDC 1 ' #140%#22+28 1I=E-20:K=08:J=—1:IFRHD:1>> . STHEHME=E-21 : I=E+
28:J=1

28s GaTo172

FEM"immmmnl"  KILLER COMET BY DURNE LATER
C=7680+22%6 - DIMBC12) : LL=C:POKES#1613+15.8
PRINT"CH##¥ KILLER COMET #%%":T=8
FRINT" HIT AHY KEY"
POKEZ173. le@:

FORA=32444TO323488+585  POKER. 1 - NEXT
1a :

28 FORA=1 TO 12 BI{AM=16@:NEXT

21 IFW=BTHENZ2S

22 POKES#1613+14, 1) U=U-2: IFUC=ATHENW=8: FOKEZ#1&613+13, 8
25 F=1:FEM ERA METEOR

26 FORE=ATO44STEPZZ

27 FORD=C+ETOC+3+E:POKED, 32 ‘F=F+1:NEXT:NEXT

28 C=C+1

29 F=1:REM DREAK METEOR

28 POKES173, 168 : FORE=GTO44STEFZ2

35 FORD=C+ETOC+3+E:FOKED, B(F) :F=F+1:NEXT : NEXT

961
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LGl

35
46
S
35
=3}
e
71

79
e
g1

=

IFFEEKC21723)=1c8THENPR INT " TIeeeeMO0ON BASE DESTROYED !":GOTOSGG

GETH#: IFA$C:""ANDG=ATHENG=1 : S=7628+15+22%21

IFG=ATHENZS

POKES, 32 5=5-22

IFS<V745THENG=&: GOTO21
IFPEEKCS)=168THENPOKES, 32: G=0:T=T+1 : W=1 POKES#1513+13, 1228+808: U=15:G0TO28
IFPEEK(S—-1)=168THENG=@:FOKES—-1,32: T=T+1:W=1 :POKEZ*1513+13, 125+008 : U=15:GOTOS

POKES, 81
F=1:REM CHECK MET
IFT=12THENPR INT " “INMH##METEOR DESTROYED###" : FORRR=1T0O2566 : NEXT :LL=LL+44: C=LL

GaToZ

ez
=2
=1
38
SEa
SE5
S1a
o1l
24
238
S48

FORE=GTO44STEFZ2
FORD=C+ETOC+3+E : IFPEEK{D>=32THENEB{F »=32
F=F+1 :MEXT :NEXT
GOTOZ21
POKES#1613+13. 12845
FORKES#1513+14, 5 FORRR=1TO28@ : NEXT
FORA=1STOBSTEF-1
FOKES#1613+14.A
FORRER=1TOS6E : NEXT
NEXT
FORRR=1TOZEG06 : NEXT : LN



| REM"immanmy"

2 FREM"imsnnany" ROCKET COMMAMD BY DUAME LATER

18 YI=9%1613:0F=323406-7e2a: PRINT"O"

11 FORA=328480+22TOZ3406+22%232 POKER. @ :HEXT

1S5 C=FeSa+22#%20+15

28 PORENMI+15,6+1283+644+32+2

38 PRIMT"SAS¢%¥ ROCKET COMMAMD " ;

35 PRINT" HIT ANY KEY"

4@ PRIMT" sleralelsina]aTaalaTaTaTaim =N DaL =0 DRt IOT~ 0 DAL DO DB e e e e e

S8 PRINT" NNENRRERREREEITT 1T TP

S0 A=TERA+22%22+15

T8 GET A% IFA$<>""ANDB=BTHEHE=1 :POKEC+22, 32 ' I=C:C=C-1 k=1 POKES#1613+13, 128+125
L=16

71 IFE=1THEHL=L-1 :POKES#1&613+14,L

72 IFL=9THEMKE=8:FOKES#1613+13.8

75 IFC=28121THENFRINT" =Inlse[alsleH 0 MORE FOCKETS! ! 1" :FPOKES#1&1t3+14,8: FORAA=1TOZ804G :
MEXT : FUN

2@ IFE=BTHEN11&

25 FPOKED, 32:D=D-22

26 IFFEEK D »=680RFEEE D)=c2THENGOSUESSA : GOTOVE

186 IFDL7EE8A+S23THENE=G : GOTO118

165 POKED, 24

118 IFH=GTHENZG&

115 IFH=GTHENT7&

1264 POKEF.32:F=F+E

125 IFF=ITHEHH=8:G0TOVES

136 IFPEEK<F»=2@THENGOSUESAE : GOTOFE

148 POKEF.G:G0OTO7@

2868 H=1

205 IFIMTCRMDC ] 2#23=1THEME=-1 :F=F7E2+(INTCRND 1 ¥ 1@ +52#22: I=F—22:G=56@: GOTO115

8G1
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651

218 E=1:F=7e80+{INT(RND(1 )#¥18)+5 %22 [=F+22:6=62: GOTO11S5
588 E=0:H=a

581 SC=5C+1@:PRINT"SNEESCORE = "SC

982 POKEF+0F . 4:POKEF+1+0F. 4 :FOKEF-1+0F, 4

583 POKEF+0F+22.4:POKEF-22+0F . 4

51@ POKEF.166:POKEF+1. 1668 :FPOKEF-1. 160 :POKEF+22. 168 :FOKEF-22, 158
521 POKES#1613+13, 128435

S22 FORY=16TOBSTEFP-1

923 POKES#1613+14.,Y

524 FORP=1TOZ8:HEXT :NEXT

538 POKEF,32:POKEF+1,32 FOKEF-1,32:POKEF+22,32:FOKEF-22,32
531 POKEF+0F.,8:POKEF+1+0F.8:FPOKEF-1+0F. 8

532 POKEF+0F+22.8:FOKEF-22+0F.8

533 POKES#1e13+13.8

548 FORGH=FTOF+2Z2#%#16STEFPZ2

S44 II=FEEK(GH!:FOKEGH.G:FOROO=1TOEA: NEXT

946 FOKEGH, II:HEXT

288 RETURN

293 GOTOVE

loga FOKES#1e13+13, 128+125

1661 FORY=1&6TOBSTEF-1

1665 POKES#1613+14.Y

16818 HEXT:POKES#1613+13.8

1826 RETURN



APPENDIX N: ERROR MESSAGES

This appendix contains a complete list of the error messages
generated by the VIC, with a description of the causes.

BAD DATA...String data was received from an open file, but the pro-
gram was expecting numeric data.

BAD SUBSCRIPT...The program was trying to reference an element of
an array whose number is outside of the range specified in the DIM
statement.

CAN'T CONTINUE...The CONT command will not work, either
because the program was never RUN, there has been an error, or a
line has been edited.

DEVICE NOT PRESENT...The required |/0 device was not available for
an OPEN, CLOSE, CMD, PRINT#, INPUT#, or GET#.

DIVISION BY ZERO...Division by zero is a mathematical oddity and
not allowed.

EXTRA IGNORED...Too many items of data were typed in response to
an INPUT statement. Only the first few items were accepted.

FILE NOT FOUND...If you were looking for a file on tape, and END-
OF-TAPE marker was found. If you were looking on disk, no file with
that name exists.

FILE NOT OPEN...The file specified in a CLOSE, CMD, PRINT#, IN-
PUT#, or GET#, must first be OPENed.

FILE OPEN...An attempt was made to open a file using the number of
an already open file.

FORMULA TOO COMPLEX...The string expression being evaluated
should be split into at least two parts for the system to work with.

ILLEGAL DIRECT...The INPUT statement can only be used within a
program, and not in direct mode.

ILLEGAL QUANTITY...A number used as the argument of a function
or statement is out of the allowable range.

LOAD...There is a problem with the program on tape.

NEXT WITHOUT FOR...This is caused by either incorrectly nesting
loops or having a variable name in a NEXT statement that doesn't cor-
respond with one in a FOR statement.

NOT INPUT FILE...An attempt was made to INPUT or GET data from a
file which was specified to be for output only.
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NOT OUTPUT FILE...An attempt was made to PRINT data to a file
which was specified as input only.

OUT OF DATA...A READ statement was executed but there is no data
left unREAD in a DATA statement.

OUT OF MEMORY...There is no more RAM available for program or
variables. This may also occur when too many FOR loops have been
nested, or when there are too many GOSUBSs in effect.

OVERFLOW...The result of a computation is larger than the largest
number allowed, which is 1.70141884E + 38.

REDIM’D ARRAY...An array may only be DIMensioned once. If an ar-
ray variable is used before that array is DIM'd, an automatic DIM
operation is performed on that array setting the number of elements
to ten, and any subsequent DIMs will cause this error.

REDO FROM START...Character data was typed in during an INPUT
statement when numeric data was expected. Just re-type the entry so
that it is correct, and the program will continue by itself.

RETURN WITHOUT GOSUB...A RETURN statement was encountered,
and no GOSUB command has been issued.

STRING TOO LONG...A string can contain up to 255 characters.

SYNTAX...A statement is unrecognizable by the VIC. A missing or ex-
tra parenthesis, misspelled keywords, etc.

TYPE MISMATCH...This error occurs when a number is used in place
of a string, or vice-versa.

UNDEF’D FUNCTION...A user defined function was referenced, but it
has never been defined using the DEF FN statement.

UNDEF’D STATEMENT...An attempt was made to GOTO or GOSUB or
RUN a line number that doesn't exist.

VERIFY...The program on tape or disk does not match the program
currently in memory.
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INDEX

A

Abbreviations, BASIC commands 133
Accessories 106, 109

Addition 24, 115

AND operator 115

Animation 50, 51-66, 99, 139, 143
Arithmetic Operators 24, 116
Arithmetic Formulas 24, 115, 123, 148
Arrays 114-120

ASC funtion 131, 145

ASCII character codes 145

ATN function 129

BASIC
abbreviations 133

commands 115

operators 115

statements 119

variables 86, 113
Buffer 110

c

Calculations 24
Cassette tape recorder 107, 109
Cassette port 106
CHRS function 102, 131, 145
CLR statement 119
CLR/HOME key 6, 18
Clock 114
CLOSE statement 110, 119
Color
Keys 19, 32
Memory map 63, 143-144
Screen and Border 33, 36, 38, 39, 134
Commands, BASIC 115
Commodore key (see graphics key)
Connecting the VIC to TV / monitor V
CONT command 115
CTRL key 18
CRSR keys 18, 60
Correcting errors 8, 50
Cursor 3, 18, 60
COSine function 129

DATA statement 79, 119

Data, saving & retrieving from tape 109
DEFine statement 120

Delay Loop 55, 78, 96

DELete key 3, 8, 19

DIMension statement 120

Division 115, 160

Duration (see FOR....NEXT)
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Editing programs 8, 50

END statement 121

Equal, not-equal-to sign 115
Equations 115

Error Messages 6, 160
Expansion port 106, 149
EXPonent function 129
Exponentiation 115

F

Files, cassette tape 109
FOR statement 121
FOR....NEXT loop 121
FRE function 132
Functions 129

G

Games to try 153

Game controls 108
Game port 108, 149

GET statement 89, 122
GET# statement 123, 111
Getting started V, 3
GOSUB statement 123
GOTO statement 123
Graphic keys 14, 19

Graphic symbols 14, 142, 146-147

Greater than 115

H
Hyperbolic functions 148

IEEE-488 Interface 107
IF...THEN statement 123
INPUT statement 84, 124
INPUT# statement 111
INSert key 3, 8, 19
INTeger function 129
Integer variables 113

I/ O pinouts 149

11O ports 106, 149

J
Joysticks 108

K

Keyboard 17-20

0P000000009000000000000O0DOGDOGCOOLOGIOVGIVIOVIOOIOIIOS



L

LEFT$ function 131

LENgth function 131

Less than 115

LET statement 124

Line numbers 78

LIST command 8, 9, 50, 116
LOAD command 109, 116
Loading programs on tape 109
LOGarithm function 130
Loops, time delay 55, 78, 96
Lower case characters 20

Mailing label program 92
Mathematics
formulas 24, 115, 123, 148, 160
function table 148
symbols 115
Memory 36, 80, 125, 126, 130
Memory expansion 107
MID$ function 43, 131
Modulator, RF VI
Muitiplication 115
Music
pitch 68
sound effects 135
table of notes 73
VIC piano 75
writing songs 77

N

Names

program 109

variable 86
Nested Loops 122
NEW command 7
NEXT statement 125
Noise 71, 74
NOT operator 115
Numbers 23, 24, 115, 123
Numeric variables 86, 113

o

ON statement 125

OPEN statement 126

Operators
Arithmetic 24, 114
Logical 115

Relational 115
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P

Parentheses 115
PEEK function 130
Peripherals 106
Pi 20
POKE statement 36, 80, 125
Ports, |/ O 149
POS function 132
PRINT statement 5, 21, 127
PRINT# 127
Programs
editing 8, 50
line numbering 79
loading / saving on tape 109
Prompt 84

Q
Quotation marks 96

Random numbers 40, 43, 103
READ statement 79, 128
REMark statement 128
Reserved Words 86

Reset (see Restore Key)
Restore key 17, 26

RESTORE statement 128
Return key 18

RETURN statement 128
RIGHTS function 132

RND function 40, 43, 130
ROCKET COMMAND program 153
RUN command 117

RUN / STOP key 19

S

SAVE command 109, 117
Saving programs on tape 109
Screen memory maps 63, 143-144
Serial bus 107

SGN function 130

Shift key 18

SINe function 131

Sound effects 135

SPC function 132

SQR function 131

ST system variable 86

Stop key 19

STOP command 128

String variables 42, 86, 113
STR$ function 132
Subscripted Variables 114
Subtraction 115

SYS statement 128

Syntax Error 6



T

TAB function 132

TAN function 131

Tape Cassette operation 109
Tl variable 114

TI$ variable 114

Time, setting VIC clock 114
TO in BASIC statements 121
Tones 70

TV, connecting the VIC V

Upper / lower case mode 20
USR function 131
User-defined function (DEF) 120

v

VALue function 132
Variables

Array 114

Floating point 113

Integer 113

Numeric 86, 113

String 42, 86, 113
VERIFY command 109, 118
VICTIPS 3, 8, 16, 39, 40, 47, 50, 78, 96
VIC person (see animation)
Video port / connections V, 150
Volume 69, 71, 72

w

WAIT statement 129
Writing to tape 109

Y
Your Name in Lights (program) 95

164

0000000000000 000000000ODVDOODOOGPOLOPIOPDIOSOES




NOTES



> P
000000000000 0000OCOCCOCOCDCOIOIOOCPOIONONOOGOFOGEOO

NOTES




NOTES



R O R R R R R R R R R O R R R R R R R R R R R R R R R R R R RREB=RREBSSREESRRER T —_—

NOTES




A“USER FRIENDLY” COMPUTER

The new VIC computer is designed to be the most
user friendly computer on the market...friendly in
price, friendly in size, friendly to use and expand.

With the VIC, Commodore is providing a computer
system which helps almost anyone get involved in
computing quickly and easily...with enough built-in
expansion features to let the system “grow” with the
user as his knowledge and requirements become
more sophisticated.

VIC owners who wish to learn more about computing
should ask their Commodore dealer about these
other self-teaching and reference materials:

e VIC LEARNING SERIES...a library of self-teaching
books and tapes/cartridges which help you learn
about computing and other subjects. Volume | in the
VIC Learning Series is called “Introduction to
Computing...On the VIC”. Volume Il is called
“Introduction to BASIC Programming”. Subsequent
titles will include Animation, Sound and Music, and
more.

¢ VIC PROGRAMMER’S REFERENCE GUIDE...a
comprehensive guide to the VIC20 Personal
Computer, including important information for new
and experienced programmers alike.

¢ VIC-PROGRAM TAPES, CARTRIDGES AND
DISKS...a growing library of recreational,
educational and home utility programs which let you
use the VIC to solve problems, develop learning
skills, and play exciting television games. These
easy-to-use programs require no previous computer
experience.

 commodore
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