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ABS function--Absolute Value

Format

ABS(numeric-expression)

Type
Numeric (REAL or INTEGER)

Purpose .
The ABS function returns the absolute value of the numeric-expression.

'n! numeric-expression--If the value of the numeric-expression is
positive or zero, ABS returns its vslue. If the value of the

numeric-expression is negative, ABS returns its negetive (a
positive number).

ABS slwsys returns a non-negative number.

EXAMPLES
100 PRINT ABS(42.3)

Prints 42.3.

1100 MAG=ABS(-6.124)
Sets MAG egusl to 6.124.
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ACCEPT

Format

ACCEPT ([AT(row,column)] [BEEP] [ERASE ALL] [SIZE(numeric-expression)]
(VALIDATE(typel,...))): variable

Purpose

The ACCEPT instruction suspends program execution tc ensble you to enter data
from the keyboard.

The options available with the ACCEPT instruction meke it more versstile for
keybosrd irput than the INPUT statement. You can accept up to one line of
input from any position within the screen window, sound a tone when the
computer is ready to accept input, clear the screen window before accepting
irput, limit input to 8 specifiec number of cherecters, end define the types
of valid imput.

-

You can use ACCEPT as either a program statement or a8 command.

Cross Reference

GRAPHICS, INPUT, LINPUT, MARGINS, TERMCHAR

lo! varisble-=The data value entereg from the keybosrd is assigned
" to the veriable you specify. If you specify a numeric varisble, .
the data vaiue entered from the keyboarc must be a valid
representation of a number. If you specify a string varisble,
the date value entered from the keyboard can be either s string
or a number. Trailing spsces are removed.

A string value entered from the keyboard can optionally be enclosed in
guotation marks. However, a string containing a comma, a guotation mark, or
leadting or trailing spaces must be enclosed in auotation marks. A auotation
mark within a string is represented by two edjacent guotation marks.

You normally press ENTER to complete keyboard imput; however, you can also use
AID, BACK, EEGIN, CLEAR, PROC'D, DOWN ARROW, or UP ARROW. You can use the
TERMCHAR function to oetermine which of these keys was pressed to exit from
the previous ACCEPT, INPUT, or LINPUT instruction.

Note that pressing CLEAR during keyboard input normally csuses 8 bresk in the
program. However, if your program includes an ON BREAK NEXT statement, you
can use CLEAR to exit from an inmput field.

In High-Resolution snd Multicolo;'hodes, data entered from the keyboard is not

visible on the screen. ACCEPT cannot access the graphics portion of the
screen in the Split-Screen Modes.
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Options

You can enter the following options, separated by a space, in any order.

'n!

Q
by

P
o
*=

Lo
2

AT-~The AT option enahles you to specify the location of the
beginning of the irput field. Row and column are relative to
the upper-left corner of the screen window defined by the
margins. The upper-left corner of the window definred by the
margins 1s considered to be the intersection of row 1 ang column
1 by an ACCEPT instruction that uses the AT option. If you do
not use the AT option, the imput field begins in the far left
column of the bottom row of the window.

BEEP--The BEEP option sounds a short tone to signsl that the
computer is ready to accept imput.

ERASE ALL~-The ERASE ALL option places a space character (ASCII
code 32) in every charscter position in the screen window before
agcepting irput. The graphics portion of the screen 1s not
gffected. :

SIZE--The SIZE option ensbles you to specify a limit to the

number of chsracters that can be entered as imput. The limit is -

the absolute value of the numeric-expression. If the algebraic
sign of the numeric-expression is positive, or if you ¢o not use
the SIZE option, the input fielo is clearec before input 1is
accepted. If the numeric-expression is negative, the irput
field is not cleared, enabling you to place a value in the input
field thet mey be sccepted by pressing ENTER. If you do not use
the SIZE option, or if the absolute value of the -
numeric-expression is grester than the number of charscters
remaining in the row (from the beginning of the inmput field to
the right margin), the imput field extends to the right margin.

VALIDATE--The VALIDATE optlon ensbles you to specify the
characters or types of characters that are velid imput. If you
specify more than one type, s chsracter from any of the
specified types is valid. The types are as follows:

TYPE VALID INPUT
ALPHA All alphabetic characters.
i UALPHA All upper-case alphebetic characters.
LALPHA All lower-case slphabetic characters.
DIGIT All digits (0-9).

NUMERIC - . All digits (0-9), the decimsl point (.),
the plus sign (+), the minus sign (-), and
the upper-case letter E.
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You csn also use one or more string expressions as types. The
characters contained 1n the strings specified by the string expressions
are valid inmput.

The VALIDATE option only verifies dsta entered from the keyhoard. If
there is a default value in the input field (entered with DISPLAY, for
example), the VALIDATE option has no effect on that value. :

EXAMPLES
100 ACCEPT AT(5,7):Y

Accepts data st the fifth row, seventh column of the screen window 1lnto the
variable Y. )

;100 ACCEPT VALIDATE("YN"):R

Accepts data containing Y and/or N into the variable R$. (YYNN would be 8
valid entry.) _

1100 ACCEPT ERASE ALL:B

Accepts data into the veriable B after putting the blank character into all
positions in the screen window.

|100 ACCEPT AT(R,C)SIZE(FIEL ‘ .
DL%N;;EEP VALIDATE(DIGIT,"AY
Nll .

Accepts a digit or the letters A, Y, or N into the varisble X$. The length of
~the input may be up to FIELDLEN characters. A field the length of FIELDLEN is
P1lleo’ with blsnk characters, snd then the dasta value is accepted at row R,
column C. A beep is sounded before acceptance of dsta. (The beep option is

especially useful in High~-Resolution and Multicolor Modes, because the cursor
is mot visible.) '
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PROGRAM
The following program iilustrates s typical use ‘of ACCEPT. It sllows entry of
up to 20 names snd sddresses, and then displays them all.

This progrsm will work in Pattern and Text Mooes, but not in High-Resolutlon
or Multicolor Modes.

{100 DIM NAMES$(20),ADDR$(20)
|110 DISPLAY AT(5,1)ERASE AL
L:"NAME :
él%ﬂ DISPLAY AT(7,1):"ADDRES
| 130 DISPLAY AT(23,1):"TYPE
A ? TO END ENTRY.™
- 1140 FOR S=1 TO 20

* {150 ACCEPT AT(5, 7)VALIDATE(
:%Q?A ,"7")JEEEP SIZE(13) NAME
1160 IF NAME$S(S)="?" THEN 20
0
1170 ACCEPT AT(7,10)S1ZE(12)
:ADDRS$(S)
1180 DISPLAY AT(? 10)'" "
1190 NEXT S
|200 CALL CLEAR
}210 DISPLAY AT(1,1):"NAME",
IOMESS"
{220 FOR T=1 TO S~-l1
1230 DISPLAY AT(T+2,1):NAMES . . -
(T),ADOR$(T)
|240 NEXT T
{250 GOTO 250
(Press CLEAR to stop the prpgram.)

To enter this example in the Split-Screen Modes, change line 130 to DISPLAY
AT(8,1):"TYPE A ? TO END ENTRY", Remember that only 8 lines of output will be
visible.

Page 5




f

Fa

1511P, formerly 2183L--Computer 99/8 Reference Guide--Final Draft--09/15/83

ASC Function=-=-ASCII Value

Format

ASC(string-expression)

Type
INTEGER .

Purpose

The ASC function returns the QSCII character code corresponding to the first
character of the string-expression. : .

ASC is the inverse of the CHRE function.

Cross Reference

CHRS

o! The string-expression csnnot be a null string.

See Appendix A for a list of ASCIL character codes.

EXAMPLES
TIOO PRINT ASC(™A")

Prints 65 (the ASCII character code for the letter A).

1100 B=ASC("1")

Sets B equal to 49 (the ASCII character code for the character 1).

1100 DISPLAY ASC("HELLO")

. "Displays 72 (the ASCII character code for the letter H).
[100 A$="DAVID"

|110 PRINT ASC(A%)

Prints 68 in line 110 .

Page &
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ATN Function--Arctangent

Fommat

ATN(numeric-expression)

Type
REAL

Purpose

The ATN function returns the angie (in radians) whose tangent is the value of
the numeric-expression.

Cross Reference

0S, SIN, TAN

The value returned by ATN is always grester than -pi/2 and less than pi/2.
Toxtonvert redians to degrees, multiply by 180/pl.

EXAMPLES

[100 PRINT 4*ATN(=1)

Prints -3.141592654.

1100 Q=PI/ATN(1.732)
Sets Q equal to 3.0000363894830.
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BREAK

Formet

BREAK [line-number-list]

Purpose

The BREAK instruction sets a breakpoint at each program statement you
specify. when the computer encounters a line at which you have set o
breakpoint, your program stops running before that statement is executed.

BREAK is a valuable debugging aid. You can USélBREAK to stop your program at
a specific program line, so that you can check the values of vsriables st thet
point.

You can use BREAK line-number-list as either & program stetement or a command.

Cross Reference

CONTINUE, ON BREAK, UNBREAK

line-number-1ist--The line-number-list consists of one or more.
line numbers, separsted by commas. When a BREAK instruction is -
executed, breskpoints are set at the specifiled program lines.

If you use BREAK as a program statement, the line-number-list is
optional. When a BREAK statement with no line-number-list is
engo:ntered, the computer stops rumning the program at that
point. , P

a-
o

If you use BREAK as a command, you must include a
line-number-1ist.

Breskpoints

When your program stops at a breskpoint, the message Breskpoint in line-number
is displayed. While your program is stopped at a breakpoint, you can enter
any valid command.

To resume program execution starting with the line st which the bresk
occurred, enter the CONTINUE commend. However, if you edit your program (add,
delete, or change a program statement) you cannot use CONTINUE, {This
prevents errors that could resulf from resuming execution in the micdle of @
revised program.) You also cannot use CONTINLE if you enter a MERGE or SAVE
command or & LIST command with the file-specification option.

Note that pressing CLEAR (FCTN 4) also calses s breskpoint to occur before the
execution of the next program statement. Wwhen your program stops st s
breakpoint, the computer performs the following operations:
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(X ]
=)
LL ]

It restores the default character definitions of all charscters.

=
o
L)

If the computer is in High-Resolution or Muylticolor Mode, it
festores thg default graphics mode (Psttern) and margin settings
2, 2, 0, 0),

S
[=]
aw

It restores the default foreground color (black) end background
color (trensparent) to all characters.

.-
2

It restores the default screen color {cyan).

.-
[ 2

(a} It deletes sll sprites.

]

lo! It resets the sprite megnification level to l.

The graphics colors (see DCOLOR) and current'position (see DRAWTD) are not
affected. If the computer is in Pattern or Text Mode or one of the
Split-Screen Modes, the graphics mode and margin settings remsin unchenged.

Removing Bresgkpoints

You cen remove s breskpoint by using the UNBREAK instruction or by egiting or
deleting the line st which.the breakpoint is set. When your program stops st
o breskpoint, that breskpoint is sutomatically removed.

All breakpoints are removed when you use the NEw or SAVE command.

A BREAK statement with no line-number-list establishes a breakpoint that can
be removed only by deleting that progrum statement. o

BREAK Errors

If the line-number-list includes sn invalio lire number (O or a vslue greater
_ than 327£7), the message Bad line number 1s displayed. If the
line-number-list includes a fractional or negstive line number, the message
Syntax_error is displasyed. In both cases, the BREAK instruction is ignored;
that is, breskpoints are not set even at valid line numbers in the
line-number-list. If you were entering BREAK 8s & program statement it 1s not
entered into your program.

If the line-number-list includes s line number thot is valid (1-32767) but is
hot the number of a line in your progrsm, or & frectionsl number greater than
1, the message

* WARNING
LINE NOT FOUND

1s oisplayed. (1f you were entering BREAK as a program statement, the line

number is included in the warning message.) A breakpoint is, however, set at
any valid line in the line-number-list preceding the line number which caused
the warning.
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EXAMPLES
150 BREAK

BREAK as a statement causes a breaskpoint before execution of the next line in
the program.

1100 BREAK 120,130
Causes breakpbints before execution of lines 120 and 130.

|BREAK 10,400,130

As a command, causes breakpoints before execution of lines 10, 400, snd 130.
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BYE

Format

BYE

Purtpose

ERgIEYEIcommand resets the computer. Always use BYE to exit from TI Extended

The BYE command csuses the computer to do the following:
‘o! Close all open files. '

! Erase the program and all variasble values in memory.

[+)
-

o Exit from TI Extended BASIC II.
lo! Display the master title screen.
Although you can exit from Extended BASIC II also by pressing QUIT (FCIN =),

pressing QUIT does not close open files and may result in the lose of dats im
those files.
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CALL

Format

CALL subprogram-ngme( (psremeter-list)]

Purpose _
The CALL instruction trensfers pfbgram control to the specified subprogram.
You can use CALL as either a program statement or a command.

Cross Reference

suB
L subprogram-name--The CALL instruction transfers program control
to the subprogram specified by the subprogram-name.
‘ol perameter-list--The optional garameter;list consists of one or

more parameters separated by commas. Use of & parameter-list is
determined by the subprogrem you. are calling. EEEE subprograms
require a psrameter~-list, some go not use a psrameter-list, and
with some a psrameter-list is optional. »

You can use CALL as a program statement to cell either s built-in Tl Extenced
BASIC II subprogram or to call.a subprogram that you write. After the
subprogrem is executed, program control returns to the statement immegiately
following the CALL ststement.

You can use CALL as & command only to call a built-in Extended BASIC II
subprogram, not to csll e subprogram thet you write.

Each of the following built-in subprograms is discussed sepsrately in this
manual.

- CHAR

N CHARPAT
CHARSET
CLEAR
COINC
COLOR
DCOLOR
DELSPRITE
DISTANCE
DRAW
DRAWTO
ERR
FILL
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GCHAR
GRAPHICS
HCHAR
INIT
JOYST
KEY
LINK
LOAD
HCHAR
LOCATE
MAGNIFY
MARGINS
MOTION
PATTERN
PEEK
FEEKY
POKEV
POSITION
SAY
SCREEN
SOUND
SPGET
SFRITE
VCHAR
VERSION

PROGRAM

The following program illustrates the use of CALL with a built-in subprogram
igtFAR) in line 100 and the use of a user-written subprogram (TIMES) in.line

{100 CALL CLEAR
1110 X=4

1120 CALL TIMES(X)
1130 PRINT X ..°
l140 STOP

1200 StB TIMES(Z)
1210 Z=Z*Fl

{220 SUBEND

|RUN

(screen clears)
*12.5662708

- 4
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CHAR subprogram--Character Definition

Format

CALL CHAR(charscter-code,pattern-string(,...])

Purpose

The CHAR subprogram ensbles you to define your own characters so that you cen
creste graphics on the screen.

CHAR 1% the inverse of the CHARPAT subprogram.

Cross Reference

CHARPAT, CHARSET, COLOR, DCOLOR, GRAPHICS, HCHAR, SCREEN, SPRITE, VCHAR

'o!  character-code--Character-code is a numeric expression with s
value from 0 to 255, specifying the number of the character you
want to define. You can define any of the 256 characters (codes
0-255), and display them as characters and/or sprites.

See Appendix A for a list of the aveilable characters.

‘ol pattern-string--The pattern-string specifies the definition of
the cheracter. The pattern-string, which mey be up to 64 digits
long, is & coded representation of the pixels thsat cefine up to .
four characters on the screen, as explained below. Any letters
entered as part of 8 pgttern-string must be upper case.

You can use the CHARSET subprogrsm to restore default chsrscter definitions of
. chatacters 32-95 inclusive. Also, when your program ends (either mormelly or
because of an error), stops at a breskpoint, or changes graphics meode, sll
default character definitions (0-255) are restored.

The instructions thst you can use to display characters on the screen vary
according to the graphics mode. In all modes except Text Mode, you cen use
the SPRITE subprogram to display sprites on the screen,

If you use HCHAR or VCHAR to display a character on the,screen’ snd then lster
use CHAR to chenge the definition of that character, the result depends on the
graphics mode.

‘o! In Pattern and Text Modes, the displayed character changes to
the newly defined pattern.

In High-Resolution Mode and in the Split-Screen Modes, the
displayed cheracter remains unchanged.

-
o
L]
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Pattern, Split-Screen, snd High-Resolution Modes

In Psttern snd High-Resolution Modes and in the Split-Screen Modes, esch
character is composed of 64 pixels in e grid eight pixels high snd eight
pixels wide, as explained below.

In Pattern Mode, you cen use the DISPLAY, DISPLAY USING, PRINT, and PRINT
USING instructions and the HCHAR and VCHAR subprograms to display cheracters
on the screen. .

In the Split-Screen Modes, you can use tha DISPLAY, DISPLAY USING, PRINT, and
PRINT USING instructions to display cheracters in the text portion of the
screen, and the MCHAR snd VCHAR subprograms to display charscters in the
graphics portion of the screen.

In High-Resolution Mode, you can use the HCHAR amd VCHAR subprograms to
display characters on the screen.

Text Mode

In Text Mode, each charscter is composed of 48 pixels in a grid eight pixels
high and six pixels wide. The eight by eight grid described below is used to
define characters; however, the last two pixels in each pixel-row sre ignorec.

In Text Mode, you can use the DISPLAY, DISPLAY USING, PRINT, end PRINT USING
instructions end the HCHAR and VCHAR subprograms to display chsracters on the
screen. You cannot display sprites in Text Mode.

Multicolur Mocde : -

In Multicolor Mode, CHAR is useful 6n1y to gefine sprites. Each character
used to define a sprite is composed of 64 pixels in a grid eight pixels high
and eight pixels wide, as explained below.

- Charecter Definition--The Pattern-5tring

Characters are defined by turning some pixels on end lesving others off. The
space cheracter (ASCII code 32) is a character with all the pixels turned
off. Turning all the pixels on produces a solic block, eight pixels high and
eight pixels wide. - ,

The foreground color is the color of the pixels that are on. The beckground
color is the color of the pixels that sre off. (For more infdrmmation see
COLOR, DCOLOR, and SCREEN.)

When you enter TI Extended BASIC 1I, the charecters are predefined with the

sppropriate pixels turned on. To redefine @ character, you specify which
pixels to turn on and which pixels to turn off.

K
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For the purpose of defining characters, esch ixel-row (eight pixels) is
divided into two blocks (four pixels esch). Esch digit in the pattern-string
is 8 code specifying the pattern of the four pixels in one block.

LEFT £ RIGHT
BLOCKS £ BLOCKS

£
PIXEL-ROW 1 TLETEEELE
PIXEL-ROW 2 ELEEEEEESR
PIXEL-ROW 3 £ELLEEEEER -
PIXEL-ROW 4 £E£EEEEEER .
PIXEL-ROW 5 £E£E£EEEEEE
' PIXEL-ROW & £E£EEEEEEE
; PIXEL-ROW 7 LEEEEEEEE
PIXEL-ROW 8 ££EEEEEERR

You define a charscter by describing the blocks from left to right snd from
top to bottom. The first two digits in the pettern-string describe the
pattern for the first two blocks (pixel-row %5 of the grid, the next two
cigits define the next two blocks Egixel-row 2), and s0 on,

The computer uses a binary (bese 2) code to represent the status of each
‘pixel; you use hexadecimal (base 16) notation of binary code to specify which
pixels in a block are turned on and which pixels are turned off.

The following table shows all the possible on/off combinetions of the four
pixels in a block and the binary code and hexadecimal notation representing
each combination. ) '

BINARY CODE HEXADECIMAL -

BLOCK  (O=OFF; 1=ON)  NOTATION

TTiiz 0000 0
££E I 0001 1
£ £ 6% £ 0010 2
_£_E_EwgwE 0011 3
£ 6% £ £ © 0100 4
£ EwE £¥E 0101 5
£ £*E%E £ 0110 6
£_E#E#ERE 0111 7
£ £ £ £ 1000 8
geg £ EWE 1001 9
£ £ £ . 1010 A

’ £¥E_EeERE 1011 B \
- EwERE £ £ 1100 c
goErs_pRE 1101 D
ERENEVE £ 1110 E
E#ERERERE 1111 F

AR charscter definition consists of 16 hexadecimal gigits; esch digit
represents one of the 16 blocks that comprise e character. As the
pattern-string may be up to 64 aigits long, you can define as many as four
consecutive characters with one psttern-string.

Page 16
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If the length of the Eattern-strigg 1s not 8 multiple of 16, the computer
f1lls the pettern-string with zeros until its length is a multiple of 16.

PROGRAMS

For the dot pattern pictured below, you use "1898FF30D3C3CE404" ss the pattern
string for CALL CHAR. '

LEFT  RIGHT BLOCK
BLOCKS BLOCKS CODES
ROW1 T 1 twawg o7y 18
ROW 2 * iwiwl !} 98
ROW 3 | IEIwiwiaiwimiaiwl FF
ROW 4 . T 1 (WIieiwl 1#] k)
ROW 5 § Intaintinl ! 3c
ROW 6 Lt twiwiwiwi 1 ¢ 3C
ROW 7  IFIwIEi 1 ieD T E4
RoWS T i T T 1wty 04

The following program uses this snd one other string to meke s figure “"dance."
Note that this example will work only in Pattern Mode.

]100 CALL CLEAR )
J110 A$="1898F F3D3C3CE4D4"
1120 8%$="1819FFBC3C3C2720"
|130 CALL COLOR(27,7,12)
1140 CALL VCHAR(12,16,244)
1150 CALL CHAR(244,A$) .
{160 GOSUB 200 )
1170 CALL CHAR(244,B%)
{180 GOSUB 200
1190 GOTO 150
|200 FOR DELAY=1 TO 150
210 NEXT DELAY
1220 ‘RETURN :
|RUN
(screen clesrs)
(character moves)
Press CLEAR to stop the program.)
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To meke this example work in the Split-Screen and High-Resolution Modes, make
the following changes.

1105 CALL GRAPHICS(X)

1130 CALL DCOLOR(7,12)
110 caL CHAR(244. A3 , 245,B$

1150 CALL VCHAR(12,16,244)
1170 CALL VCHAR(12,16,245)

The X in line 105 must be replaced with the number of the graphics mode to be
gesignated (substitute a 3 or 4 for the Split-Screen Modes, and @ 5 for
High-Resolution Mode).

'If s program stops for a breskpoint, all characters are reset to their .
standard petterns. When the progrem ends nomslly or because of an error, all
characters are reset.

Exiting High-Resolution or Multicolor Modes resets all characters.

The following example works in all grephics modes except Multlcolor Mode.

|100 CALL CLEAR

1110 CALL GRAPHICS(X)

{120 CALL CHAR(244,"“FFFFFFFF
FFEFFFFF")

130 CALL CHAR(42,"OFOFOFOFOQ
FOFQROF ") .
140 CALL HCHAR(12,17,42)
|150 CALL VCHAR(14,17,244)
|180 FOR DELAY=1 TO 500

|170 NEXT DELAY

{RUN

The X in lime 110 must be replaced with the number of the graphics moce to be
designated. . ’
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CHARPAT subprogram--Character Pattern

Format
CALL CHARPAT(charscter-code,string-varisblel(,...])
Purpose

The CHARPAT subprogram enables you to ascertain the current charscter
definitions of specified characters.

Cross Reference

CHAR

..
o
.-

cheracter-code--Character-code is s numeric expression with a
vaive from O to 255, specifying the number of the character of
which you want the current cefinition.

-
]
L]

string-varisble--The psttern describing the character definition
is returned in the specified string-vserisble. The pattern is.in
the form of & 16-digit hexadecimal code. See CHAR for an
explanation 6f the patterns used for character definition.

See Appendix A for a list of the available characters.

EXAMPLE
100 CALL CHARPAT(33,C$) ' )

Sets % eaual to "0O010101010001000%, the pattern identifier for cheracter 33,
the exclamation point.

Page 19




- . : e . Col

e T T T T PR SO o pTan e hmm 4t @ el AR e Ao ks n e wdk b mn r o e e is Dm tlie i = e e et e el o £ o it S e e b St e

1511P, formerly 2183L--Computer $9/8 Reference Guide--Final Draft--09/15/83

CHARSET subpfogram—-Set Cheracters

Format

CALL CHARSET .

Purpose

The CHARSET subprogrem restores the default charscter definitions and colors.
Cross Reference

CHAR, COLOR

CHARSET Testores the default character definitlons to characters 32-%5,
inclusive. CHARSET restores the defsult colors to sll 256 characters.

See Appendix A for a list of the svailsble characters.
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CHR$ function--Character

Format

CHR$(character-code)

Type
String

Purpose

The CHR$ function returns the charecter corresponding to the ASCII chsracter
code specified by the value of the character-code.

CHRS is the inverse of the ASC function.

Cross Reference

ASC

.-
o
.-

character-code--Character-code is a numeric expression with a
value from U to 32767 inclusive, specifying the number of the
character you wish to use. If the value of character-code is .
grester thsn 255, it is repestedly reduced by 256 until it is
less than 256. If the value of the charscter-code is not an
integer, it is rounded to the nearest integer.

See Appendix A for e list of ASCII cheracter codes.
EXAMPLES

[100 PRINT CHR${72)

Prints H.

~1100 X$=CHR$(33)
Sets X% equsl to !.
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PROGRAM

For a complete 1list of all ASCII charscters and their corresponding ASCII
values, run the following program.

1100 CALL CLEAR
1110 IMAGE ##¢ ## ## ##
{120 FOR A=32 TO 127

HBO PRINT USING 110:A,CHR$(

J140 NEXT A
1150 GOTO 150
(Press CLEAR to stop the program.)
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CLEAR subprogram

Format

CALL CLEAR

Purpose

The CLEAR subprogram erases the screen.

Cross Reference

DCOLOR, DELSPRITE

In Pattern and Text Modes and in the text portion of the screen in the
Split-Screen Modes, CLEAR places a space character (ASCII code 32) in every
screen position.

In ‘High~-Resolution Mode and in the graphlics portion of thé screen in the
Split-Screen Modes, CLEAR erases the screen by turning off sll pixels and
restoring the default graphics colors (black on transparent).

In Multicolor Mooe, CLEAR sets the color of esch block to transparent.

The CLEAR subprogram has no effect on sprites. Use the DELSPRITE subprogram'

to remove sprites.

PROGRAMS |
when the following program is run, the screen is clesred before the PRINT
statements are performed.

1100 CALL CLEAR

{110 PRINT "HELLO THERE!"
1120 PRINT "HOW ARE YOU?"
|RUN

<=screen clears

HELLD THERE!

HOW ARE YOU?
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If the space character {(ASCII code 32) has been redefined by the CALL CHAR
subprogram, the screen is filled with the new character when CALL CLEAR is
performed.

1100 CALL CHAR(32,"0103070F1
F3F7FFF")
1110 CALL CLEAR
1120 GOTOD 120
IRUN
== screen is filled with *
(Press CLEAR to stop the program.)

The following program clears even the graphics portion of the screen.

1100 CALL GRAPHICS(5)
1110 CALL HCHAR(1,1,72,768)
1120 FOR DELAY=1 TO 500::NEX
T. DELAY
1130 CALL CLEAR
1140 GOTO 140
- |RUN
(Press CLEAR to stop the program.)
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CLOSE .

Format

CLOSE #file-numbexr{ :DELETE]

Purpose

The CLOSE instruction closes the specified file. When you close a file, you
discontinue the associastion (between your program and the file) that you
established in an OPEN instruction.

You can use CLOSE as either a program statement or & command.

Cross Reference

DELETE, OFEN

H-H file-number--The file-number is a numeric expression whose value
specifies the number of the file as assigned in its OPEN
instruction.

!o! - DELETE--The DELETE option, which can be used only with certain

gevices, deletes the file after closing it. DELETE has no
effect on a file stored on an audio cassette. For more .
information about using che DELETE option with a particulesr _
device, refer to the owner's msnual that comes with that device.’

After the CLOSE instruction is performed, the closed file cannot be accessed
by an- instruction, becsuse the computer no longer associstes that file with a
- file-number. You can then resssign the file-number to another file.

when you close s file on & cessette, the computer displays 1nstrubtions for
you to follow.

Closing Files without the CLOSE Instruction

To protect the data in your files, the computer closes all open files when it
reaches the end of your progrsm or when it encounters an error (either in
Command or Run mode).

Dpen files are also closed when you do one of the following:

o! Edit your program (éod, delete, or change a program statement).
fo!  Enter the LIST cémﬁéﬁd with the file-specification option.

tol Enter the BYE, MERGE, NEw, OLD, RUN, or SAVE command.
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Always use BYE to exit from Extended BASIC II. Although you can also exit by
pressing QUIT (FCTN =), pressing QUIT does not close open files, and may
result in the loss of dasts in those files.

Open flles sre not closed when you stdp program execution by pressing CLEAR
(FCTN 4) or when your program stops at a breakpoint set by e BREAK instruction.

EXAMPLES
When the computer performs the CLOSE statement for s cassette tape recorder,
you receive instructions for operating the recorder. The following two

examples show the difference between closing a cassette file ang closing a
diskette file.

Cassette File

1100 OPEN #24:"CS1",INTERNAL
LOUTPUT,FIXED

. (program lines)

|200 CLOSE #24

' | RUN

REWIND CASSETTE TAPE
THEN PRESS ENTER

PRESS CASSETTE RECORD
THEN PRESS ENTER:

. (program runs) . ' .

PRESS CASSETTE STOP
THEN PRESS ENTER

Diskette File

1100 OPEN #24:"DSK1.MYDATA",
INTERNAL , UPDATE ,FIXED

(program lines)

1200 CLOSE #24
IRUN

{program runs)

e st

The CLOSE statement for a diskette requires mo further action on your part.

T
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COINC subprogram—-Coincidence

Format

Two Sprites
CALL COINC(#s: rite—numberl,#sgrite-number2,tolerance,numeric-variable)
A Sprite and a Screen Pixe

CALL COINC(#sprite-number,pixel-row,pixel-column,tolersnce,
numeric-variable)

A L ———————————

All Sprites
CALL COINC(ALL,numeric-variable)

- Purpose

The COINC subprogram enables you to ascertsin if sprites are coincident (in
conjunction) with each other or with a specified screen pixel.

pross Reference

SPRITE )

The exact conditions that constitute & coincidence vary cependging on whether
you sre testing for the colncidence of two sprites, e sprite and a screen
pixel, or all sprites.

If the sprites are moving very auickly, COINC may occasionally fail to aétect»._
a colrcicence. :

Two Sprites

- Two. sprites are considered to be coincigent if the upper-left corners of the
sprites are within s specified number of pixels {tolerance) of esch other.

to! sprite-numbers--The values of the numeric expressions
sprite-numberl and sprite-number2 specify the numbers of the two
sprites as assigned in the SPRITE subprogram.

.-
Q
e

tolerance==A coincidence exists if the distance between the
pixels in the upper-left corners of the two sprites is less than
or equal to the velue of the numeric expression tolerance.

The distance between two pixels is said to be within tolerance
if the difference between pixel-rows snd the oifference between
pixel-columns sre both less than or eausl to the specified
tolerance. Note-that this is not the same as the distance
indicated by the DISTANCE subprogram.
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A=,
o
LL )

numeric-verisble—-COINC returns s value im the numeric-vserisble
indicating whether or not the specified coincidence exists. The
value is -1 if there is a coincidence or O if there is no
coincidence.

A Sprite and a Screen Pixel

A sprite is considered to be coincident with a screen pixel if the upper-left
corner of the sprite is within a specified number of pixels (tolerance) of the
screen pixel or if any pixel in the sprite occupies the screen pixel location.

to! sprite-number--The sprite-number is a numeric expression whose
’ valve specifies the number of the sprite as assignec in the
SPRITE subprogram.

to! pixel-row and pixel-column--The pixel-row and ixel-column sre
numeric expressions whose values specify the position of the
screen pixel.

=
b

tolerance--A coincidence exists if the distance between the
pixel In the upper-left corner of the sprite and the screen

- pixel is less than or equal to the value of the numeric
expression tolerance. (Note that a coincidence also exists if
any pixel in-the sprite occupies the screen pixel location.)

The distance between two pixels is said to be within tolerance
if the difference between pixel-rows end the aifference between
pixel-columns are both less than or eausl to the specified
tolerance. Note that this is not the seme as the distance
indicated by the DISTANCE subprogram.

.-
(=)
-

numeric-variable~~COINC returns a value in the numeric-variable
indicating whether or not the specified coincidence exists. The
value is -1 if there is a coincidence or O if there is no
coincidence.

All Sprites
The ALL option tests for the coincidence of any of the sprites.

o} ALL--For the ALL option, éprites are considered to be coincident
' if any pixel of any sprite occupies the same screen pixel
locstion as any pixel of any other sprite,

o} nuneric-variable--COINC returns 3 value in the numeric-variahle
Indicating whether or not a coincidence exists. The value is -l
if there is & coincidence or 0 if there is no coincidence.
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FROGRAM
The Tollowing progrem cefines two trisngulasr sprites.

1100 CALL CLEAR
1110 S$="0103070F IF3F 7FFF "
1120 CALL CHAR(244,53)
1130 CALL CHAR(250,S%)
l%g? CALL SPRITE(#1,244,7,50
hgt)) CALL SPRITE(#2,250,5,44
4
3
1160 CALL COINC(#1,#2,10,C)
1170 PRINT C
1180 CALL COINC(ALL,C)
{150 PRINT C
1200 GOTO 200
|RUN
-1
o
(Press CLEAR to stop the program.)

Line 160 shows a coincidence becsuse the upper-left corners of the sprites are
within 10 pixels of esch other.

Line 180 shows no coincidence bécause the shaded areas of the sprites do not

occupy the same screen pixel locstion. (Shaded areas are compared only if you
specify the ALL option.)
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COLOR subprogram

Format

Pattern mode )

CALL COLOR(chsracter-set,foreground-color,bseckgroung-color{,...]}
5plit=Screen Modes :

CALL COLOR(character-code,foreground-color,psckgroynd~color{,...J)
Multicolor Mode ~

CALL COLOR(row,column,color(,...])

Sprites
'CALL COLOR(#sprite-number,foreqround-color(,...])
Purpose

The COLOR subprogram ensbles you to specify the colors of characters, blocks,
or sprites.

kCross Reference

CHAR, DCOLOR, GRAPHICS, SCREEN, SPRITE

The types of parameters you specify in a csll to the COLOR subprogram depend
on the graphics mode. There are slsc oifferent parameters for assigning
colors to sprites.

In Pattern Mode and in the text portion of the screen in the Split-Screen

Modes, each character has two colors. The color of the pixels that make up

the character itself is the foreqroung-color; the color of the pixels that

occupy the rest of the character position on the screen is the
background-color.

When you enter TI Extended BASIC II, the foreground-color of all chsracters is
black; the background-color of sll cheracters is transpsrent. These default
colors are restored when your program ends (either normally or because of an
error), stops at s breskpolnt, or chenges graphics mode.

If a color is trensparent, the color actually displayed is the color
specifled by the SCREEN subprogram. .

-
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The codes for the available colors are listed below and in Appendix J.

CoDE COLOR
1 Transparent
2 Blsck
3 Medium Green
&4 Light Green
5 Dark Blue
6 Light Blue
7 Dark Red
8 Cyan
9 mMegium Red
10 Light Red ~ .
11 Dark Yellow -
12 ¢ Light Yellow
13 Dark Green
14 Magenta
15 Gray
16 white

‘See Appendix K for 8 list of recommended color combinations.

Pattern Moce

In Pattern Mode, the 256 available characters are olvided into 32 sets of 8
characters each. When you assign a color combination to a particular set, you
specify the colors of all 8 characters in that set.

o character-set--The charscter-set is a numeric expression whose -
value specifies the number (0-31) of the B-cherecter set. '

background-color are numeric expressions whose values specify
colors that can be assigned from emong the 16 available eolors.

HH foreground-color, bsckoround-color--foreqround-color and
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The available characters and character sets in Pattern Mode are listed below
and in Appendix E.

SET CHARALTER CCDES
0 24-31
1 32-39
2 40=-47
>3 - 48=55
4 56-63
5 64~71
& 72-79
7 80-87

"8 88-95 -
9 96-103
10 104-111
11 112-119
12 120-127
13 128-135
14 136-143
15 144-151
le 152-159
17 160-167
18 168-175
19 176-183
20 184-191
21 192-199
22 ‘ 200-207
23 208-215 _
24 216-223 .
25 - 224-231
26 232-239
27 240-247
28 1 248-255
29 -7

< 30 _ .B=15
3l 16-23
Text Mode

An error occurs if you use the COLOR subprogram to assign cherscter colors in
Text Mode. Use the SCREEN subprogram to assign character colors in Text Mode.

jn Text Mode, using the COLOR prograﬁ to sssign colors to sprites has no
effect (Text Mode does not display sprites).

Split-Screen Modes
In the Split-Screen Modes, you can use the COLOR subprogram to assign colors

to characters in the text portion.pf the screen. Use the DCOLOR subprogram to
specify cha;acter and graphics colors in the graphics portion of the screen.
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.-
[=)
-

character-code--Character-code is a numeric expression with s
value from O to 255, specifying the number of the character .
See Appendix A for a list of ASCII charactef codes.

-
[=]
L L]

foreground-color, backaground-color--Foreground-color snd
backgroung-color aere numeric expressions whose values specify

colors that can be assigned from among the 16 available colors.

High=-Resolution Mode

In High-Resolution Mode, you can use COLOR only to sssign colors to sprites;
any other use of the COLOR subprogram csuses an error. Use the DCOLOR
subprogram to specify character and grephics colors in the graphics portion of
the screen.

Multicolor Mode

to! row, column--Row &sno column ere numeric expressions whose values
specify the screen location of the block. The value of the
numeric expression row must be greater than or equal to 1 and
less than or equal to 48. The vaelue of the numeric expression
column must be grester than or equal to 1 and less than or equal
to 64. .

24

color--Color is a numeric expression whose value specifies a
color that can be assigned from among the 16 availsble colors.
Each block can be assigned one color.

Sprites

A sprite is assigneo e foreground-color when it is crested with the SPRITE
subprogram. The backg;ound-coior of 8 sprite is always transparent.

,Towrg}assign colors to sprites you must use the sprite parameters, no matter
what ‘gtaphics mode the computer is in.

‘o! sprite-number--The sprite-number is a numeric expression whose
value specifies the number of & sprite as assigned by the SPRITE
subprogram.

foreground-color--foreground-color is a numeric expression whose
: value specifies a color that can be assigned from among the 16
- available colors. >

(L)
o
-
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EXAMPLES
TIOO CALL COLOR(#5,16)

Sets sprite number 5 to have & foreground-color of 16 (white). The
backoround-color is always 1 (transparent).

This example is valid in all graphics mocges. (Remember thet sprites have no
effect in Text Mode.)

|100 CALL COLOR(#7,INT(RND*1
6+1))

Sets sprite number 7 to have a foreground-color chosen randomly from the 16
colors aveilsble. The background-color is 1 (transperent).

'This example is valid in all graphics moces.

FROGRAMS

In Pattern Mode, this program sets the foreground-color of characters 48-55 to
5 (oark blue) snd the background-color to 12 (1ight yellow).

100 CALL CLEAR

1110 CALL GRAPHICS{X)

{120 CALL COLOR(3,5,12)

1130 DISPLAY AT(12,16):CHR$

(48) '

|140 GOTO 140 _

(Press CLEAR to stop the program.) N

In the Split-Screen Modes, this program sets character-code 3 to dark blue on

light yellow. To show this, line 130 should be chamged to read DISPLAY
AT(12,16):CHR$(3). ) .

The: %- i 1ine 110 must be repleced with the number of the graphics mode to be
designated. ' ‘ '

In Multicolor Mode, the next program turns the block located at row 20, column
10 to yellow. .

L100 CALL GRAPHICS(6) e
1110 CALL COLOR(20,10,12) )
1120 GOTO 120

{Press CLEAR to stop the program.)
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The next progrem is valid in both Split-Screen Mcdes. CALL COLOR(72,7,12)

sets charscter code 72 (H) to have a foreground-color of red and a
background-color of yellow.

100 CALL GRAPHICS{X)
{110 CALL COLOR(72,7,12)
1120 PRINT CHR$(72)

1130 GOTO 130

(Press CLEAR to stop the program.)

The X in line 100 must he replaced with the number of the grephics mode to be
designated (3 or 4).
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CONTINUE

Format

;§CDNTINUE§;.
; SCONS;

Purpose

The CONTINUE command resumes the execution of a program that stopped because
either.a breskpoint was encountered or CLEAR (FCTN 4) was pressed. Program
execution continues from the point where the break occurred. '

LY

Cross Reference
BREAK

‘The CONTINUE commend Causes your program to proceed as 1f no bresk had

occurred. However, CONTINUE does not reverse the following effects of a
breskpoint: -

ol Charscters and colors are restored to their defasult gefinitions.

ol All sbrites are deleted and sprite magnification is reset.

‘o! Graphics mode and margin settings may be reset (see BREAK): ‘
If you edit your program (sdd, delete, or change 8 progrem statement) while it
is stopped st a breakpoint (or sfter pressing CLEAR), you cennot use the
CONTINUE command. This prevents errors thet could result from resuming
execution in the middle of e revised progrsm.

You also cannot-use CONTINVE 1if you énter 8 MERGE or SAVE command or a LIST
command with the file-specification option.
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DS function--Cosine

format

COS(numeric-expression)

Type
REAL

4

Purpose

The COS function returns the cosine of the angle whose measurement in radians
is the value of the numeric-expression.

Cross Reference

ATN, SIN, TAN

to! numeric-expression--The value of the numeric-expression cannot
De 1less then -1.5707963269514E10 or grester than
1.5707963266374E10.

To convert the measure of an angle from degrees to radians, multiply by pi/180.

-

FROGRAM '
The Tollowing program gives the cosine for esch of several angles.

|100 A=1.047197551196
1110 B=60
|120 C=45*P1/180
|130 PRINT COS(A);C0S(B)
140 PRINT CDS(B*PI/lBO)
|150 PRINT COS(C)
| RUN
.5 =.9524129804
'5
_+7071067812
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DATA

Format
DATA data-list

Purpose

The DATA statement enables you to store constants within your program. You
can assign the constants to verisbles by using @ READ statement.

Cross Reference

READ, RESTORE

‘o! data-list--The gata=-list consists of one or more constants
separTated by commas. The constants can be assigned to the
variables specified in the vsriable-1ist of a READ statement.
The assignment 1s made when the READ statement is executec.

If a numeric vaerisble is specified in the varisble-list of a READ statement, a

numetic constant must be in the corresponding position in the dats-1ist of the .

DATA statement. If a string veriable is specified in a READ statement, either
8 string or 8 numeric constant may be in the corresponding position in the
DATA statement. A string constant in a data-list may optionally be enclosed
in quotation marks. However, if the string constent contalns a comms, a
quotation mark, or leading or tralling spsces, it must be enclosed in
auotation marks. )

A quotstion mark within s string constant is represented by two sdjscent
auotation marks. A null string is represented in a dats-list by two sdjscent
commas,. OT two commas separated by two agjacent quotation marks.

The order in which the data velues sppesr within the data-list and the order
of the DATA statements within a program normally determine the order in which
the values are read. Values from esch data-list are read seaquentially,
beginning with the first item in the first DATA statement. 1f your program
includes more than one DATA statement, the DATA statements sre read in
asgend%ng)line-number order (unless you use a RESTORE statement to specify
otherwise). : .

A DATA statement encountered during program execution is ignoreo.

A DATA statement cannot be part of a multiple-statement line, nor can it
include a trailing remark.
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PROGRAM
The following program resds and prints several numeric and string constants.

1100 FOR A=1 TO 5
1110 READ B,C
1120 PRINT B;C
1130 NEXT A
1140 DATA 2,4,6,7,8

150 DATA 1,2,3,4,5

1160 DATA ""®THIS MAS QUOTES
nan

1170 OATA NO QUOTES HERE
1180 DATA ™ NO QUOTES HERE,
EITHER"

1190 FOR A=l TO 6
{200 READ B$

1210 PRINT E$

|220 NEXT A

|230 DATA 1,NUMBER,TI
|RUN

N

6
8\,
2
&
"THIS HAS QUOTES®
NO QUOTES HERE
NG QUOTES HERE, EITHER
1

NUMBER
TI

85’:\1‘!\&!'—"\!&

Lines 100 through 130 read five sets of data and print their values, two to &
line.. ..

Lines 190 through 220 read six data elements and print esch on its own line.
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- DCOLOR subprogram--Draw Color

Format

CALL DCOLOR(foreground-coler,bsckground-color)

Purpose

The DCOLOR subprogram enables you to set the graphics colors.

The graphics colors sre used by the DRAW, DRAWTD, FILL, HCHAR, and VCHAR
subprogrems in High-Resolution Mode and in the graphics portion of the screen
in the Split-Screen Modes. - o

Cross Reference

COLOR, DRAW, CRAWTO, FILL, CRAPHICS, HCHAR, VCHAR

to! foreqround-color, background-color--foreground-color and

. background-color sre numeTic expressions whose values specify
colors thet can be assigned from smong the 16 available colors.

See Appendix- J for a list of the available colors.

when you enter TI Extended BASIC II, the foreground-color 1s set
to black end the background-color is set to transparent. These
default graphics colors are restored only when you change
graphics mode. They sre not restored when you enter RUN. .

DCOLOR is effective only in High-Resolution Mode and in the graphics portion
of the screen in the Split-Screen Mmodes. ODCOLOR has no effect in Pattern,
Text, or Multicolor Mode or in the text portion of the screen in the
Split-Screen Modes.

PROGRAMS - | -
The following program sets the fore?round-color of graphics to 5 (dark blue)}
and the backqround-color to 8 (cyan

1100 CALL CLEAR
|110 CALL GRAPHICS(X)
1120 CALL DCOLOR(S,8)
1130 CALL HCHAR(S8,20,72,3)
1140 GOTO 140
(Press CLEAR to stop the program.)

The X in line 100 must be replaced with the number of the graphics mode to be
designated (3, 4, or 5).
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In the following program, the letters "HHH" sre displayed on the screen.

1100 CALL CLEAR
1110 CALL GRAPHICS(X)
1120 RANDOMIZE
|130 CALL DCOLOR({INT{RND*8+1
Y*2, INT(RND*8+]1)#2-1)
{140 CALL HCHAR(8,20,72,3)
1150 FOR X=1 TO 400
1160 NEXT X
1170 GOTO 120
(Press CLEAR to stop the program.)

Line 130 changes the foreground-color (chosen randomly from the even-numbered
colors available) end the background-color (chosen randomly from the
ood-numbered colors). The X in line 100 must be replaced with the number of
“the graphics mode to be oesignsted (3, &, or'S).

Page 41




- a - - K -
T a . - - .

lﬁ;lP, formerly 2183L--Computer 99/8 Reference Guide--Finel_Draft—-09/15/83

DEF=-Defire Function -

Formst

DEF [data-type ]function:name[([data—t¥§e1 ]psrameterl
0. - . [data-type7 jparsmeter7]) j=expression

Purpose

The DEF statement enables you to deflne your own functions. These
user~defined functions csn then be used in the same way as built-in functions.

lo! function-name--The function-name can be any valid verisble name
that goes not appest as 8 variable name elsewhere in your
program.

lo! expression--If the function-name is a numeric varisble, the

value of the expression must be & number. If the functlon-name

is a string variable, the value of the expression must be a
string . .

-o-
[

gata-type--If the function-name is & numeric varisble, you can
optionally specify its data-type (INTEGER or REAL).

.-
o
.-

parameters--You can use up to seven parameters to pass values to
a function. Parameters must be valio veriable nemes. A
varisble name used as & parameter cannot be the name of an
array. You can use an srray element in the expression if the
array does not have the same name 8s a parsmeter in that
statement. The varisble names used as parameters in s OEF
statement are local to that statement; that is, even if a
parameter has the ssme name as a variable in your program, the
value of that variable is not affecteo.

arameter data-txges—-If a perameter is a numeric veriable, you
can optionally specify its deta-type (INTEGER or REAL).

f—
o
-

A DEF statement must have a lower line number than that of any use of the
function-name it defines. A DEF statement is not executed.

A DEF étatement cen appesr anywhere in your program, except that it cannot be
part of an IF THEN ststement. )
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DEF without Psrameters

When your program encounters a8 statement containing a previously defined

function-name with no parameters, the expression is evalusted, snd the
Punction 1s essigned the value o; the expression st thet time:

If you define a function-name without paremeters, it must asppesr without
parameters when you use it in your program.

DEF with Psrameters

when your program encounters s statement contalning a previously defined
function-name with parameters, the psrameter values are passed to the function
in the same order in which they sre listed. The expression is evaluated using
those values, ond the function is assigned the value of the expression at that
time. String values cen be passed only to string parameters. Numeric values
can be passed only to numeric parameters. )

If you define a function with parsmeters, it must sppesr with the ssme number
of pargmeters when you use it in your prograsm.

Recursive Definitions

A DEF statement may reference other defined functions (the expression may
include previously defined function-names). However, a DEF statement may not
be either directly or indirectly recursive (self-referencing).

Direct recursion occurs when you use the function-name in the expression of
the same DEF statement. (This woulc be similar to writing & dictionery
definition that included the word you were trying to define.)

Ingirect recursion occurs when the expression contains a function-name, and in
turn the expression in the DEF statement of thet function (or other function
subsequently referenced) includes the original function-nsme. (This would be
similar to looking up the dictionary definition of a word, finding that the
definition included other words that you needed to look up, and then
oiscovering that the definitions led you directly back to your originsl word.)

EXAMPLES
[100 DEF PAY(OT)=40*RATE+1.5
*RATE*OT
}110 RATE=4.00
4120 PRINT PAY(3)
IRUN
178

Defines PAY so that each time it is emcountered in a program the pay is
figured using the RATE of pay times 40 plus 1.5 times the rate of pay times
the overtime hours. s
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]100 DEF RND20=INT(RND*20+1)

Defines RND20 so that each time it is encountered in 8 program an integer from
1 through 20 is given.

1100 DEF FIRSTWORDS(NAMES)=S
E%(NMS,I,PDS(NANE&" " 1)

Defines FIRSTWORDS to be the part of NAME$ that precedes a space.

PROGRAMS |
The following progrem illustrotes. s use of’ DEF.

;100 DEF A(INTEGER B)=SQR(B
*5

1110 INPUT C

|120 PRINT A(C)

In line 100, the parameter B is assigned the INTEGER dats-type.
In"1lire 110, the value assignecl to C is passed to the psrameter B.

The following progrém does modulo srithmetic by using the user-gefined
function MOD. MOD accepts two parsmeters that are whole numbers.

| 100 DEF MOD(X,Y)=X=-(Y*INT(A
BS(X)/ABS(Y) )*SCN(X*Y))

1110 PRINT MOD(3,2)

{120 PRINT MOD(500,3)

[130 PRINT MOD(25,5)

1140 ‘PRINT MOD(25,3)

|RUN

— O N~
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DELETE

Format

DELETE file-specification

Purpose

The DELETE instruction removes a file from an external®storage device.
Although the file is not physicelly erased, the space 1t occuples becomes
available for you to store snother file in the future.

You can use DELETE as either a program statement or e commana.

Cross Reference

CLOSE

lo! file-specification--The file-specificstion indicstes the name of
the file to be odeleted (see "File Specifications,” beginning on
page XX). The flle-specification is a string expression; if you
use a string constant, you must enclose it in auotation marks.

DELETE has no effect on a file stored on an audio cassette.

You can also remove files stored on sowe external aevices by using the DELETE |
option in the CLOSE instruction.

For more information about the options available with a particular device,
refer to the owner's manual that comes with that device.

EXAMPLE

DELETE "DSK1.MYFILE"™

Deletes the file named MYFILE from the diskette in oisk drive 1.

PROGRAM

The following program illustrates a use of DELETE. %

1100 INPUT "NAME OF FILE TO

BE DELETED: ":X%
1110 DELETE x$
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DELSPRITE subprogrom--Delete Sprite

Format
Delete Specified Sprites
CALL DELSPRITE (#sprite-number(,...])

Delete All Sprites
CALL DELSPRITE(ALL)

Purpose
The DELSPRITE subprogram enables you to delete one or more sprites.

Cross Reference

CLEAR, SPRITE

‘All sprites sre deleted when your program ends (either normally or because of
an error), stops at a breskpoint, or chenges graphics mode.

Delete Specified Sprites

to! sprite-number--Sprite-number is & numeric expression whose valu
specifies the number of the sprite as assigned in the SPRITE
subprogram. The sprite cen reappear if it is redefined by the
SPRITE subprogrsm, or if the LOCATE subprogram is called. '

Delete All Sprites

‘o! ALL--If you enter the ALL option, all sprites are deleted, and
- cen resppear only if redefined by the SPRITE subprogram.

EXAMPLES
TI00 CALL DELSPRITE(#3)

Deletes sprite number 3.

*

1100 CALL DELSPRITE(#4,#3%C)

*

Deletes sprite number 4 and the sprite whose number is found by multiplying :
by C.

-

1100 CALL DELSPRITE(ALL)

Deletes sll sprites.
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DIMaDimension

Format
sSDIM §;array-neme(integerl(,... integer7])[,srray-name... ]
;§gata-txge§; SIS ’

Purpose

The DIM instruction enables you to dimension (reserve spece for) arrays with
one to.seven dimensions.

You can use DIM as either a program statement or a command. -

Cross Reference

INTEGER, OPTION BASE, REAL

10! erray-name--The srray-ngme myst be @ valid varisble neme. It
cannot be used as ‘the name of & varisble or as the name of
snother array. An array is either numeric or string, depending

on the array-name.

e
=]
aw

If s program includes sn OPTION BASE 1 ststement, the first

element is element 1, so the number of elements is eausl to the a

integer.

If s progrem does not include an OPTION BASE 1 statement, the
first element is element 0, so the number of elements 1s equal .
to'the integer plus 1. -

A string array cannot have more than 16383 elements. For
numeric arrsys, an INTEGER srrsy cannot have more than 32767
elements, and a REAL arrsy cannot have more then 8191 elements.
The number of integers in parentheses following the array-name
determines the number of dimensions (1-7) in the array.

>

- ‘o! data-type--You can optionally specify the‘oata-tige (INTEGER or
REAL) %

of a numeric array by replacing DIM with the data-type.
An error occurs if you try to gimension s particular array more than once.

Note that you cannot use both instruction formsts (DIM and gata-type) to
dimension the same array. B .

You csnnot yse OPTION BASE as a command. o
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You can cimension as msny arrays with one DIM instruction as you can fit in
one input line. .

If you reference an array without first usihg a DIM instruction to dimension
it, each dimension is essumea to have 11 elements (elements 0-10), or 10
elements (elements 1-10) if your program includes an OPTION BASE 1 statement.

If you use s DIM statement to dimension sn array, the DIM statement must have
a lime mumber lower than that of any reference to that arrsy. DIM statements
are interpreted during pre-scan and are not executed.

A DIM statement can sppear anywhere in your progrem, except as part of an IF
THEN statement. )

Refereﬁcing an Array

* To reference & specific element of an arrsy, you must use subscripts.
Subscripts are numeric expressions enclosed in parentheses immedistely
following the reference to the arrsy-name. An srray reference must include
one subscript for esch oimension in the array. :

If necessary, the value of a subscript is rounded to the nearest integer.
Reserving Space for Arrays

when you use DIM as & program statement, the computer reserves spsce for
arrays when you enter the RUN instruction, before your program is actually
tun. If the computer cannot reserve space for an array with the dimensions
you specify, the message Memory full in line-number is displsyed, and your
program does not run. . '

-

when you use DIM as e command, if the computer cannot reserve space for an
srray with the dimensions you specify, the messege Memory full is displayed,
and the command does not execute.

Until you place values 1n an arrsy, each element in a string arrey ls s null
string and each element in a numeric arrey has a value of zero.
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EXAMPLES
TIOG DIM x$(30)
Reserves space in the computer's memory for 31 members of the array cslled X$.

1100 DIM D(100},8(10,9)

Reserves space in the computer's memory for 101 members of the array celled D
and 110 (11 times 10) members of the arrsy calleo B.

1100 INTEGER B(10)

Reserves spsce in the computer's memory for 11 members of the array celled B.
However, INTEGER specifies that the members caen only be integers.
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DISPLAY

Format

DISPLAY (print-list]
DISPLAY [AT(row,column)] [BEEP] [ERASE ALL] {SIZE(numeric-expression)]
{ Erint-lis

" Purpose

The DISPLAY instruction emables you to cisplasy numbers and strings on the
screen, The numeric and/or string expressions in the grint-li st can be
constants and/or variables.

The options available with the DISPLAY instruction meke it more versstile for
screen output than is the PRINT instruction. You can display datas at any
screen position, sound 8 tone when data items are displayed, and clear the
screen or a portion of the display row before displaying dsta.

You can use DISPLAY as either a progrem statement or s command.

Cross Reference

DISPLAY USING, GRAPHICS MARGINS, PRINT

LY
(=]
"o

rint—list--The print-list consists of one or more print—items
Eitems to be displayed on the screen) separated by
print-separators. See PRINT for an explaenation of the
print-items and print-separators that make up a print-iist.

In High-Resolution and Multicolor Modes, items displayed on the screen are not
visible. DISPLAY cannot access the graphics portion of the screen in the
Split-Screen Modes. .

Options

You can enter the following options, separasted by s space, in sny order.
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EXAMPLES

AT--The AT option ensbles you to specify the beginning of the
aisplay field. Row and column are relative to the upper-left
corner of the screen window gefined by the msrgins. If you do
not use the AT option, the display field begins in the far left
column of the bottom row of the current screen window. Before 8
new line is displayed st the bottom of the window, the entire
contents of the window (excluding sprites) scroll up one line to
make room for the new line. The contents of the top 1ine of the
window scroll off the screen and ere discarded. IT you use the
AT option end your print-list includes e TAB function, the TAB
locstion is relstive to the beginning of the display field. If
you use the AT option 8nd a print-item is too long to fit in the
gisplay field, either the extra characters are discarded (if you
use the SIZE option) or the print-item is moved to the beginning
of the next screen line (if you do not use the SIZE option).

BEEP--The BEEP option sounds a short tone when the dasta items’

sre displayed.

ERASE ALL--The ERASE ALL option places a space character (ASCII
code 32) in every character position in the screen window before
displaying the deta. The graphics portion of the screen is not
affected. .

SIZE--The SIZE option is s numeric-expression whose value
specifies the number of character positions to be clesred,
starting from the beginning of the oispley field, before the
dats is oisplayed. If the numeric-expression is greater than
the number of characters remaining in the row (from the
beginning of the display field to the right margin), or if-you
do not use the SIZE option, the display row is cleared from the
beginning of the oisplay-field to the right margin.

TI00 DISPLAY AT(5,7):Y

Displays the value of Y at the fifth row, seventh column of the screen. It
first clears row 5 from column 7 to the right margin.

| 100 DISPLAY ERASE ALL:B

éuts the blank character into all poéitions within the current’ screen window
before cispleying the value of B. ,
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1100 DISPLAY AT(R,C) SIZE(FI
ELDLEN)BEEP: X$

Displays the value of X$ at row R, column C. First it beeps and blanks
FIELDLEN characters.

PROGRAM
The following progrsm illustrates a use of DISPLAY. It ensbles you to
position blocks at sny screen position to orsw a figure or design.

Numbers must be entered as two digits (e.g., 1} would be "01", etc.). Do not
press ENTER; the information 1s sccepted as soon as the keys are pressed.

This example is valid only in Pattern Mode.

1100 CALL CLEAR

1110 CALL COLOR(27,5,5)

1120 DISPLAY AT(23,1):"ENTER
ROW AND COLUMN."

|130 DISPLAY AT (24,1):"ROW:

‘ COLUMN:"

1140 FOR COUNT=1 TO 2

1150 CALL KEY{D,ROW(COUNT},S

) .
1160 IF S =0 THEN 150
1170 DISPLAY AT(24,5+COUNT}S
IZE (1) :STRE(ROW(COUNT)=-48)
|180 NEXT COUNT .
|1190 FOR COUNT=]1 TO 2 ‘ -
;Zg{)J CALL KEY{0,COLUMN(COUNT
?
|210 IF S =0 THEN 200
220 DISPLAY AT(24,16+COUNT)
s§ZE(1),:5TR$(c0Lw(coum)-4
gy e .
1230 NEXT COUNT
| 240 ROW1=10%(ROW(1)-48)+ROW
(2)-48
|250 COLUMN1=10*(COLUMN(1)-4
8)+COLUMN(2)-48
1260 DISPLAY AT(ROW1,COLUMNL
JSIZE(1) :CHR$(244) -
J270 GOTO 130 3
(Press CLEAR to stop the progrem.)
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DISPLAY USING

Format

DISPLAY [option-list:JUSING ;§format-string§;[:print-list]
;§ line-number §;

Purpose

The DISPLAY USING instruction enshles you to define specific formats for
numbers and strings you display.

You can use DISPLAY USING as either a program statement or s command.

Cross Reference
DISPLAY, IMAGE, PRINT

HH format-string--The formet-string specifies the display format.
The formet string is a string expression; if you use a string
constent, you must enclose it in auotation merks. See IMAGE for
an explanation of format-strings.

H-15 line-number--You can optionally define a format-string in an
IMAGE statement, as specified by the line-number.

lo! option=list--See DISPLAY under "Options" for an explanatidh of -
the options AT, BEEP, ERASE ALL, and SIZE. .

HH rint-list--See PRINT for an explanation of the print-list and
print options. ,

The OISPLAY USING instruction is identicel to the DISPLAY instruction with the
addition of the USING option, except thst:

1o} You cannot use the TAB function.

to! You cannot use any print-separator other than s comma (,),
except that the print-list can end with 8 semicolon (;).
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EXAMPLES

TIOO N=23.43

1110 DISPLAY AT(10,4):USING
ngg. ##":N

Displays the value of N at the tenth row and fourth column, with the format
ng#. #4", after first clesring row 10 from column & to the right mergin.

100 DISPLAY USING "##.##":N

Displays the value of N at the 24th row and first column, with the format
it 2 K
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DISTANCE subprogram

Format

Two Sprites :
CALL DISTANCE(#sprite-numberl,#sprite-number2,numeric-varisble)
A Sprite sand a Screen Pixel
CALL DISTANCE(#sprite-number,pixel-row,pixel-column,numeric-verisble)

Purpose

The DISTANCE subprogram ensbles you to ascertain the cistance between two
sprites or between a sprite and o specified screen pixel.

Cross Reference
COINC, SPRITE

The DISTANCE subprogram returns the square of the gistance sought. (Note that
this is not the same as the distance specified by the "tclerance" in the COINC
subprogram. ) _ '

The square of the distance is the sum of the square of the difference between
pixel-rows and the sguare of the difference between pixel-columns. The
oistance between the two sprites {(or the sprite and the screen pixel) is the
square root of the number returned. ' ‘

-

If the square of the distance is grester then 32767, the number returned is
32767.

Two Sprites

The @istsnce between two sprites is considereo to be the gistance between the
uvpper-left corners of the sprites.

lo! sprite-numbers-~Sprite-numberl ang sprite-number2 sre numeric
. expressions whose values specify the numbers of the two sprites
as assigned in the SPRITE subprogram.

-
(=)
*=

numeric-variable--The number returned to the numeric-variable

; equals the sausre of the distance hetween the two sprites.
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A Sprite and a Screen Pixel

The distance between a sprite and a screen pixel is considered to be the '
distance between the upper-left corner of the sprite and the specified pixel.

10!  sprite-number--Sprite-number is a numeric expression whose velue

specifies the number of the sprite as assigned in the SPRITE
subprogram.

fo! pixel-row, pixel-column=-The pixel-row and pixel-column are

numeric expressions whose values specify the position of the
screen pixel.

Lol numeric-verigble--The number returned to the numeric—variab;g

equals the square of the distance between the sprite and the
screen pixel.

EXAMPLES
T?ﬁﬁ-EﬁEL DISTANCE (#3,#4,DIS
T

Sets DIST ecual to thé square of the distance between the upper-left corners
.of sprite #3 and sprite #4.

1100 CALL DISTANCE(#4,18,89,
D)

Sets D egual to the‘sauare of the distence between the upper-left corner of
sprite #4 snd position 18, 89. ‘

-
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DRAW subprogram

Format

CALL DRAW(line-type,pixel-rowl,pixel-columnl,pixel-row2,pixel-column?
[,Qixel-rowB,gixel-colgmns,pixel-rowa,gixel-columnal,...[I5

Purpose

The DRAW subprogram ensbles you to draw or erase lines between specified
pixels, .

Cross Reference

DCOLOR, DRAWTO, FILL, GRAPHICS

fo! line-type--The value of the numeric expression line-type
specifies the sction tsken by the DRAW subprogram.

TYFE ACTION

1 Draws é line of the foreground-color specifieo by the
DOOLOR subprogram. This is accomplished by turning
on each pixel in the specified line.

0 Erases @ line. This is accomplished by turning off
each pixel in the specified line. .

-1 Reverses the status of each pixel on the specified
line. (If a pixel is on, it is turned off; if s
pixel is off, it is turned on.) This effectively
reverses the color of the specified line.

.-
[»)
[ L]

pixel-row, pixel-column--Pixel-row snd pixel-column sre numeric
expressions whose values specify the pixels to be connected by
the line. You must specify at least two pixels (to define the
beginning and end points of a line).

3 In the Split-Screen Modes, the pixel-row and pixel-column ere
- relstive to the graphics portion of the screen. The upper-left

corner of the graphics portion of the screen 1s considered to be

the intersection of pixel-row 1 and pixel-column 2.

In High-Resolution Mode, pixel-row must have 2 value from 1 to
192. In the Split-Screen Modes, pixel-row must have a value
from 1 to 128. “In-both cases, pixel-column must have a value
from 1 to 256.
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You can optionally draw more lines by specifying sdditional pairs of pixels.
The lines are not comnected; esch line extends from the first pixel of the
pgir to the second pixel of the pair. You must specify an even number of
pixels.

The last pixel you specify becomes the current position used by the DRAWTO
subprogrem.

DRAN can be used only in High-Resolution Mode and in the grephics portion of
the screen in the Split-Screen Modes. An error results if you use DRAW in
Pattern, Text, or Multicolor Mode. DRAW cannot access the text portion of the
screen in the Split-Screen Modes. *

In High-Resolution Mode, and in the graphics portion of the screen in the

Split-Screen Modes, the computer divides each pixel-row into 32 groups of 8
pixeis each. (This is most obvious when you assign & background color other
than cysn or trensparent.) The computer cen assign 1 foregrounc color and 1
beckground color, from among the 16 available colors, to each 8-pixel group.

FROGRAMS < |
The following progrem draws a large triangle on the right side of the grsphics
‘portion of the screen.

1100 CALL GRAPHICS(X)
1110 CALL CLEAR
1120 CALL DRAw(1,19,185,97,1
15) ,
|1§0 CALL DRAW(1,19,185,97,2
55
11?0 CALL DRAW(1,97,115,97,2
55
1150 GOTO 150
(Press CLEAR to stop the program.)

: In_l;n§;§00, the numeric variable X represents the desired grsphics mocde (3,
4, or 5,). . ‘ -

The next progrem uses a FOR-NEXT loop to oraw a psttern of lines.

1100 CALL CLEAR
110 CALL GRAPHICS(5)
1120 CALL SCREEN(&) '
1130 FOR X=1 TO 255 STEP 5 ’
|140 CALL DRAW(1,1,X,128,256-X) '
150 NEXT X
1160 GOTO 160
(Press CLEAR to stop the program.)

-
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DRAWTO subprogram

Format

CALL DRAWTO(line-type,pixel-row,pixel-column
[,pixel-row2,pixei-column2[,...]])

Purpose

The DRAWTO subprogram enagbles you to draw or erase lines between the current
position and the specified pixels. -

Cross Reference

DCOLOR, DRAW, FILL, GRAPHICS

10!  line-type--Line-type is s numeric expression whose value
specifies the ection taken by the DRAWTO subprogrem.

TYFE  ACTION

1 Oraws a line of the foreground-color specified by the
DCOLOR subprogram. This is accomplished by turning
on each pixel in the specified linre.

0 Erases a line. This is accomplished by turning off
each pixel in the specified line. -

=1 Reverses the status of each pixel on the specifiea
lire. (If a pixel is on, it is turned off; if a
pixel is off, it is turned on.) This effectively
reverses the color of the specified line.

L ]
(=]
- -

ixel-row, pixel-column=-The line drawn by DRAWTO extends from
the pixel in the current position to the pixel specified by the
values of the numeric expressions pixel-row and pixel-column,
which becomes the new current position.

.. You can optionally araw more lines by specifying acditional sets
of pixels. A line is drawn to esch specifieg pikel from the new
current position (the previously specified pixel).

In the Split-Screen Modes, the pixel-row and pixel-column are
relative to the graphics portion of the screen. The upper-left
corner of the graphics portion of the screen is considered to be

the intersection-of pixel-tow 1 and pixel-column 1.
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In High-Resolution Mode, pixel-row must have'a_value from 1 to
192. 1In the Split-Screen Modes, pixel-row must have a value

from 1 to 128. In both cases, pixel-column must have a value
from 1 to 256.

The current position is the last pixel specified the last time the DRAW or the
ORAWTO subprogram wes called. When you enter Tl Extended BASIC 1I, the
current position is the intersection of pixel-row 1 and pixel-column 1.

This default current position 1s restored only when you change graphics mode.

DRAWTO can be used only in High-Resolution Mode and in the graphics portion of
the screen in the Split-Screen Modes. An error results if you use DRANTD in
Pattern, Text, or Multicolor Mode. DRAWTO cannot access the text portion of
the screen in the Split-Screen Modes. . - )

In High-Resolution Mode, and in the graphics portion of the screen in the
Split~-Screen Modes, the computer divides eech pixel-row into 32 groups of 8
pixels esch. (This is most obvious when you assign e background color other
than cyan or trensparent.) The computer can assign 1 foreground color and 1
background coler (from among the 16 available colors), to each 8-pixel group.

FROGRAM

Thé following program uses DRAWTO to create a pattern across the top of the
graphics portion of the screen.

1100 CALL GRAPHICS(X)

1110 CALL CLEAR : )
1120 A=20::B=20 '

130 CALL DRAW(1,A,B,A,B) .

1140 FOR X=1 TO 10

1150 B=B+20

|160 CALL DRAWTO(1,A,B)

, ;l?OQPﬁLL DRAWTO(1,A+20,B-20

|180 CALL DRAWTO(1,A+20,B)
1190 CALL DRAWTO(1,R,B=20)
1200 NEXT X
1210 GOTO 210
(Press CLEAR to stop the program.)

The ?umeric varisble X in line 100 represents the desired graphics mode (3, 4,
'91'5. ) ) Y
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END

Format

END

Purpose

The END statement stops the execution of your program.

Cross Reference

STOP

In addition to temmineting program execution, END causes the computer to
perform the following operstions:

to!

1ot

.-

- 40

ol

It closes all open files.

It restores the default character definitions of all cheracters.
If the computer is in High-Resolution or Multicolor Mode, it
restores the default graphics mode (Pattern) and margin settings
(2, 2, 0, 0).

It restores the default Voreground color (black) and backgrouno
color (transpsrent) to all characters.

It restores the default screen color (cysn).
It geletes ell sprites.
It resets the sprite msgnificetion level to 1.

The graphics colors (see DCOLOR) and current position (see DRAWTO) are not

affected.

1f the computer is in Pgttern or Text Mode or one of the

Split-Screen Modes, the grephics mode anc mergin settings remein unchanged.

An END statement is not necessary to stop your program; the progrsm
sutomatically stops sfter the highest numbered line is executed.

END can be used interchsngesbly with the STOP statement, except that you
cannot use STOP after a subprogram.
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EOF function--Eng-of-File

Format

EOF(file-number)

Type
INTEGER

Purpose

The EOF function returns a value indicating whether there are records
remaining in 3 specified file.

to! file-number--The file-number is a numeric expression whose value
specifies the number of the file as assigned in its OPEN
instruction.

The value returned by the EOF function depends on the current file position.
EOF slways trests s file as if it were being accessed sequentielly, even if it
has been openeg for relstive access.

VALUE  MEANING

0 Not end-of-file. .
(+)1 Logical end-of-file: No records remaining. )
-1 Physical end-of-file: No records remeining, and no space

available for more records (storage medium full).
The .EDF function cannot be used with an auoio cassette.

For more informstion sbout using EOF with s particular device, refer to the
owner's manual that comes with that device.

EXAMPLES
T100 PRINT EOF(3)

Prints s value according to whether you are at the end of the file opened as
#3. .
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1100 IF EOF(27) |0 THEN 1150
Transfers control to line 1150 if you are at the end of the file opened as #27.

1100 IF EOF(27) THEN 1150
Trensfers control to line 1150 if you sre st the end of the file opened ss #27.
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ERR subprogram--Error

Format

CALL ERR{error-code,error-type[,error-severity,{line-number}])

Purpose

The ERR subprogram ensbles you to snalyze the conditions that ceused & program
arror.

ERR is.normelly celled from a subroutine accessed by an ON ERROR.statement.
Cross Reference
ON ERROR

The ERR subprogram returns the error-code end error-type, and optionally the
error-severity and line-number, of the most recent uncleared” program error.

An error is "cleared" when another progresm error occurs or when the program
ends. A RETURN statement in 8 subroutine sccessed by an ON ERROR statement
8lso clears the error.

DN ERROR will not trap sn efror caused by the RUN command.

ol error-code--ERR returns a two- or three-gigit number to the
numeric verisble error-coge. See Appendix W for a list of error
codes and the conditions that csuse them to be displayed. ~
An error-code of 130 indicetes an input/output (1/0) error.

An error-code of O indicetes that no error has occurred.

‘ol error-type--ihe gg;qretyge is a numeric variable.
when an I/0 error occurs, the velue returned in error-type is
the number (as assigned in an OPEN instruction) of the file in
which the error occurred.’

A negative error-type ‘indicates that the error occurred during
“ program execution. )

An error-type of O indicstes that no error has occurred.
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Options

-
Q
.-

error-severity--The value returned to the numeric variable
error-severity is always nine.

e
(=)
LY

line-number--The value returned to the numeric variable
Yine-number is the line number of the program statement that wes
executing when the error occurred.

EXAMPLES
TIOO CALL ERR(A,B)

Sets A eausl to the errotr-code and B equal to the error-type of the most
recent error.

100 CALL ERR(W,X,Y,2)

Sets W equal to the error-code, X equel to the error-type, Y equal to the
error-severity, asnd Z equal to the line-number of the most recent error.

PROGRAM
The following program illustrstes the use of CALL ERR.

1100 ON ERROR 130
1110 CALL SCREEN(18)
1120 STOP

1130 CAL). ERR(W,X,Y,Z)
1140 PRINT W;X;Y;Z
1150 RETURN NEXT

| RUN

79 -1 9 110

An error-is caused in line 110 by sn improper screen-color number. Because of
line’ 100, control is transferred to lime 130. Line 140 prints the values
obtained. The 79 indicates that a bao value was provided, the -1 indicstes
that the error occurred during program execution, the 9 is the error-severity,
ang the 110 indicates that the error occuregd in line 110.
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EXP function--Exponential

Format

EXP(numeric-expression)

Type
REAL

Purpose -

The EXP function returns the value of e raised to the power of the value of
the numeric-expression.

EXP is the inverse of the LOG function.
Cross Reference
LOG

The value of ¢ is 2.718281828459.

EXAMPLES : .
[100 Y=EXP(7) : -

Assigns to Y the value of e raised to the seventh power, which ylelds
1096.6331584290.

1100 LEXP(4. 394960467)

ARssigns to L the value of e raised to the 4.394960467 power, which ylelds
81.0414268887.
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FILL subprogram

Format

CALL FILL(pixel-row,pixel-column)

Purpose

T?e EILL subprogram engbles you to color the area surrounding a specified
pixel.

Cross Reference

OCOLOR, DRAW, DRAWTO, GRAPHICS

fo! pixel-row, pixel-column--Pixel-row and pixel-column are numeric
expressions whose velues specify the pixel that you want to
surround with & color.

In the Split-Screen Modes, the pixel-row and pixel-column are
relative to the graphics portion of the screen. The upper-left
corner of theé grsphics portion of the screen 1s considered to be
the intersection of pixel-row 1 and pixel-column 1.

In High-Resolution Mode, pixel-row must have a velue from 1 to
192. In the Split~-Screen Modes, pixel-row must have a value
from 1 to 128. In both rases, pixel-column must have s vaiue
from 1 to 256. '

The color thst surrounds the specified pixel is the foreground color specified-

by the DCOLOR subprogram. If you have not called the DCOLOR subprogram, the
gefeult -f1ll color is black.

The ares surrounding the specified pixel is fillea with the fill color until 2
screen edge or s foreground pixel (e pixel thst is turned on) is encountered.
If the boundaries of the fill ares are overly complex, FILL may stop before
filling the entire sres.

The boundaries of the sres to be filled can be defined by lines drawn with the
DRAW and/or DRAWTO subprograms.

FILL can be used only in High=Resolution Mode and in the graphics portion of
the screen in the Split-Screen Modes. An error results if you use FILL in
Pattern, Text, or Multicolor Mode. FILL cannot access the text portion of the
screen in the Split-Screen Meodes.

In High-Resolution Mode, and in the graphics portion of the screen in the
Split-Screen Modes, the computer oivides each pixel-row into 32 groups of 8
pixels each. The computer can assign s foreground color and s background
color (from among the 16 aveilable colors)-to each 8-pixel group. When a
border that intersects one of these 8-pixel groups is encountered as an area
is filled, any pixels in that group that are slresdy turned on are turned off,
and any pixels in thst group that are alreasdy off are turned on.
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PROGRAM -
The following program divides the graphics portion of the screen into four
horizontal columns and uses FILL to color them.

|100 CALL CLEAR -
1110 CALL GRAPHICS(5)
1120 CALL DRAW(1,48,0,48,256

)
1130 CALL DRAW(1,96,0,96,256

)
|1?0 CALL DRAW(1,144,0,144,2 .
56
1150 CALL DCOLOR(7,8)
160 CALL FILL(43,1)
{170 CALL DCOLOR(11,8)
1180 CALL FILL(90,1)
1190 CALL DCOLOR(3,8)
{200 CALL FILL(138,1)
1210 CALL DCOLOR(6,8)
|220 CALL FILL(188,1)
1230 GDTO 230
. (Press CLEAR to stop program.)
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FOR TO

Format

FOR control-verisble=initisl-value TO limit{ STEP increment]

Purpose

The FOR TO instruction is used with the NEXT instruction to form a FOR-NEXT
loop, which you can use to control a repetitive process.

You can use FOR TQ as either a program statement or a commend.

Cross Reference
- NEXT

FOR=-NEXT Loop Execution

when a FOR TO Instruction is executed, the initisl-value is assigned to the
control-varisble. The computer executes instructions until it encounters a
NEXT instruction (the group of instructions between the FOR TO and NEXT |
jnstructions are known as a "FOR-NEXT loop"). However, if the initial-value
is grester than the 1limit (or, if you specify s negetive increment, if the
initisl-value is less then the limit) the FOR-NEXT loop is not executed.

when the NEXT instruction is encountered, the increment is sdced to the E
control-varisble; if you do not specify an increment, the control-variable is
Incremented by 1. Note that if the increment is negative, the value of the
control-variable is decreassed.

The cohtrol-variable in the NEXT instruction must be the seme as the
control-variable in the FOR TO instruction. The new value of the
control-varisble is then compsred to the limit. If you specify s positive
increment {or 1f you do not specify sn increment), the FOR-NEXT loop is
repested if the control-verisble is less than or equal to the limit. If you
specify a negative increment, the FOR-NEXT loop is repested if the
control-verisble is greaster than or equal to the limit.

If the condition for repesting the FOR-NEXT loop is mety control passses to the
instruction immegiately rfollowing the FOR TO instruction. If the congition is
not met, the FOR-NEXT loop terminstes (control passes to the statement
immeciately following the NEXT statement).
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Specificstions

to! control-varisble--The value of the numeric expression
control-varisble is re-evalusted esch time the NEXT instruction
{s executed. 1f you change its velue while & FOR=NEXT loop is
executing, you may affect the number of times the loop is
repeated. A FOR-NEXT loop executes much fester if the
control-varisble has been declared as an INTEGER than it does if
the control-veriable is REAL.

The control-variable cannot be an element of an arrsy.

-
o
.-

initial-value--The initial-value is a numeric expression.

L L)
e

limit--The value of the numeric expression limit is not
Te-evalusted during the: execution of & FOR-NEXT loop. If you

change its value while a FOR-NEXT loop is executing, you do not
affect the number of times the loop is repested.

™
[=]
-

increment--The value of the optional numeric expression
increment is not re-evalusted during the execution of a FOR-NEXT

~ loop. If you change its value while 8 FOR-NEXT loop is
executing, you do not sffect the number of times the loop is
repeated. The increment cannot be zero.

Nested FOR-NEXT Loops

FOR-MNEXT loops may be "nested"; that is, one FOR.NEXT loop may be contained
wholly within another. You must observe the followling conventions:

10!  Each FOR TO instruction must be paired with a NEXT instruction.
ot Each nested loop must use a different control-varisble.

L0l It a FOR=NEXT loop contains any portion of another FOR-NEXT
T loop, it must contain all of that FOR-NEXT loop. If a FOR-NEXT
loop contains only part of another FOR-NEXT loop, an error
occurs, and the message NEXT without FOR is oisplsyed. If the
FOR-NEXT loop is part of a program, the computer also displays
the line-number where the error occurred.

FOR TO as a Program Statement

After you enter the RUN command, but before your progrem is actually run, the
computer verifies that you have equal numbers of FOR TO and NEXT statements.
If the numbers ere not equal, the message FOR-NEXT nesting is displayed and
the program is not run.

You can exit a FOR-NEXT loop by using a GOTO, ON GOTO, or IF THEN statement.
If you use one of these statements:to enter a loop, you could cause an error
or create an infinite loop.

A FOR TO statement cannot be part of an IF- THEN statement.
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FOR TO as a Command

1f you use FOR TO as a command, it must be part of e multiple-statement line.
A NEXT instruction must also be pert of the same line.

After you press ENTER to execute the commend, but before the command is
actually executed, the computer verifies thst you have equel numbers of FOR TO
and NEXT instructions. If the numbers are not eaual, the message FOR-NEXT
nesting is displeyed and the command is not executed.

EXAMPLES

T100 FOGR A=1 TO 5 STEP 2
1110 PRINT A

1120 NEXT A

+

Executes the statements between this FOR and NEXT A three times, with A having
valuves of 1, 3, end 5. After the loop ls finished, A has a value of 7.

|1006 FOR J=7 TO -5 STEP -.5
1110 PRINT J
1120 NEXT J

Executes the statements between this FOR and NEXT J 25 times, with J having
values of 7, 6.5, 6 ...y -4, =4.5, and -5. After the loop is finished, J hss
a value of =5.5.

»

PROGRAM :
The following program illustrstes a use of the FOR-TO-STEP statement. There
sre three FOR-NEXT loops, with control-varisbles of CHAR, ROW, and COLUMN.

1100 CALL CLEAR
1110 D=0 - .
120 FOR CHAR=33 'TO 63 STEP

30
1130 FOR ROwW=140 TO 21+D STE
P 4
{140 FOR COLUMN=1+D TO 29+D
STEP &4
1150 CALL VCHAR(ROW,COLUMN,C
HAR)
1160 NEXT COLUMN
1170 NEXT ROW
1180 D=2
1190 NEXT CHAR
| 200 GOTO 200
(Press CLEAR to stop the program.)
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FREESPACE function

Format

FREESPACE (numeric-expression)

Type
REAL

Purpose

The FREESPACE function returns a number representing, in bytes, the amount of
memory space available for Extended BASIC II programs and data.

H- H numeric-expression--The value of the numeric-expression must be
zero. Other values are reserved for possible future use.

Garbage Collection

Before FREESPACE returhs a value, the computer executes an activity callec
"garbage collection.™ :

0! All "inactive" strings sre deleted. Strings become inactive
when they are not associated with a varisble. A string may be
crested by the computer for its internsl use; it becomes
inactive when it is no longer néeded.

-

(L)
O
-

All "active" strings (strings theat are still sssocisted with
varisbles) sre moved to s contiguous ares st the low end of
memory. This leaves ail the avsilable memory in one large,
contiguous block.

The computer occasionelly performs garbege collection by itself, when no
memory is available becsuse of an excessive number and size of inactive
strings. :

EXAMPLE
- TPRINT FREESPACE(D)

Prints 8 value that indicates the amount of available memory.
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GCHAR subprogram--Get Character

Format

Pattern, Text, and Multicolor Modes

CALL GCHAR{row,column,numeric-variable)
High-Resolution and Split-Screen Modes

CALL GCHAR(pixel-row,pixel-column,numeric-variable)

Purpose

The GCHAR subprogram enables you to ascertain the character code of a
character’'on the screen, the status of a screen pixel, or the color of a block.

Cross Reference ' '

'GRAPHICS, HCHAR, VCHAR

The meaning of the value returned to the specified numeric-variable varies
according to the graphlics mode.

Pattern and Text Modes

‘ol

row, column--Row and column are numeric expressions whose values

specify a character position on the screen.

The value of row must be greater than or egual to 1 and less
than or equal to 24. - -

The value of column must be greater than or equal to 1. In
Pattern Mode, column must be less than or equal to 32; in Text
Mode, column must De less than or egual to 40.

GCHAR is not affected by margin settings. Row and column are
relative to the upper-left corner of the screen, not to the
corner of the window defined by the margins.

rumeric-variable-«-The character code of the character at the

specified position is returned to the numeric-variable. See

Appendix A for a list of ASCII1 character codes.

Al

Fage 72




- e

2171L-—§bmputer 99/8 Reference

...... —

ide-~Final Draft 09/15/83

Multicolor Mode

!o!

L L )
=)
'L

row, column--Row and column are numeric expressions whose values

specify a block position on the screen.

The value of the numeric expression row must be greater than or
equal to 1 and less than or ecual to 48. The value of the
numeric expression column must be greater than or equsl to 1 and
less than or eaqual to 64.

rumeric-variable--The color of the block at the specified

posItion Is returned to the numeric-variable as a number from 1l
to 16. See Appendix J for a 1lst of avallable colors.

High-Resolution and the Split-Screen Modes

‘ol

-
o
o

N T

pixel-row, pixel-column--The pixel-row and pixel-column are
numeric expressions whose values specify a screen pixel position.

The value of the numeric expression pixel-row must be greater
than or egual to 1. In High—ResolutEon Mode, pixel-row must be
less than or eaqual to 192; in the Split-Screen Modes, pixel-Tow
must be less than or egual to 128.

The value of the numeric expression pixel-column must be greater
than or equal to 1 and less than or eaual to 256.

In the Split-Screen Modes, the pixel-row and pixel-column are

relative to the graphics portion of the screen. The upper-left
corner of the graphics portion of the screen is considered to be
the intersection of pixel-row 1 and pixel-column 1.

numeric-variable--The status of the specified screen pixel is
Indicated by the value returned to the numeric-verisble. If the
pixel 1s on, the value returned is 1; 1f the pixel is off, the
value returned:is 0. .

In the Split-Screen Modes, GCHAR can access only the graphics portion of the
screen, not the text portion. :
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EXAMPLES
TIOO CALL GCHAR(12,16,X)
Assigns to X the ASCII code of the character at row 12, column 16 in Pattern

agd Text Modes. Assigns to X the color of the block at 12, 16 in Multicolor
de. .

[100 CALL GCHAR(R,C,K)

Assigns to K the ASCII code of the character that is in row R, column C in
Pattern and Text Modes. Assigns to K the color of, block at R, C in Multicolor

Mode. . +he

FROGRAMS

The Tollowing program illustrates the use of GCHAR in the Split-Screen
Graphics Mode. ‘ :

1100. CALL CLEAR
|110 CALL GRAPHICS(3)
llgn CALL DRAW(1,0,128,192,1
28
130 CALL GCHAR(100,128,X)
|140 CALL GCHAR(100,100,Y)
1150 PRINT X,Y ]
' The variable X is assigned the value 1 because the pixel at row 100, column
128 is on; Y is assigned the value O because the pixel at row 100, column 100
is off.

-

The next program illustrates the use of GCHAR in the Multi-Color Mode.

|100 CALL CLEAR
1110 CALL GRAPHICS(6)
1120 CALL CDLOR(16,16,7)
1130 CALL GCHAR(16,16,X)
1140 GOTO 140
(Press CLEAR to stop the program.)

In line 130, CALL GCHAR returns to X a value of 7 because that is the color of
the block located at row 16, column 16.

- »

Page 74




2171L~--Computer 99/8 Reference Guide-~Final Draft 09/15/83

GOSUB--Go to a Subroutine

Format

s§COSUB §; line-number

;§G0 SuBS;

Purpose

The GOSUB statement transfers program control to the specified subroutine.

A subroutine frequently is used to perform a specific operation several times
in the same program. : )

Cross Reference .

ON GOSUB, RETURN

fo! 1ine-number--The line-number is a numeric expression whose value
specifies the program statement at which the subroutine begins.

Use a RETURN statement to return program control to the statement immediately
following the GOSUB statement that called the subroutine.

_ To avoid unexpected results, it is recommended that you exercise care if you

" use GOSUB to transfer control to or from a subprogram or into 8 FOR=-NEXT loop.

- Subroutines may be recursive (self—referéncing).' To avoid constructing -
infinite loops, it is recommended that you exercise care when using recursive
subroutines.

Nested Subroutines

- Subroutines may be "nested"; that is, within a subroutine you can use GOSUB to
transfer control to another subroutine. ™ Because RETURN restores program
control to the statement immediately following the most recently executed
GOSUB, it is important to exercise care when using nested subroutines.

For example, you might use GOSUB in your main program to transfer control to a
subroutine, which in turn includes a GOSUB statement that transfers control to
another subroutine. When the computer encounters a RETURN in the second
subroutine it transfers program control back to the statement immediately
following the GOSUB in the first subroutine. Then, when a RETURN is

- encountered in the first subroutine, program control returns to the statement
following the GOSUB in your main program.
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EXAMPLE
TIGO Gosue 200

Transfers control to statement 200. That statement and the ones up to RETURN

are executed and then control returns to the statement after the calling
statement.

PROGRAM

The Tollowing program illustrates a use of GOSUB. The subroutine at line 260
figures the factorial of the value of NUME. The whole program figures the
solution to the equation

NUMB = X!/(Y! ¥ (X=Y}1)

where the exclametion point means factorial. This formula is used to figure
certain probabilities. For instance, if you enter X as 52 and ¥ as 5, you'll
find that the number of possible five-card poker hends 1s 2,598,560. Both
numbers entered must be positive integers less than or eaual to 635.

1100 CALL CLEAR

I110° INPUT "ENTER X AND Y: "
e X, Y

1120 IF X Y THEN 110

1130 IF X169 OR Y|69 THEN 11
0

. 1140 IFf X O THEN PRINT PNEGA -
~ TIVE"::G0TO 110 ELSE NUMB=X
- 1150 GOSUB 260
|160 NUMERATOR=NUMB
|170 IF Y O THEN PRINT "NEGA
TIVE"::G0TO 110 ELSE NUMB=Y . -
1180 GOSUB 260 :
1190 DENOMINATOR=NLMB
1200 NUMB=X~Y
|210 GOSLB 260
" |220 DENOMINATOR=DENOMINATOR
1230 NUMB=NUMERATOR/DENOMINA
TOR .
240 PRINT "NUMBER IS";NUMB
|250 STOP.
|260 REM CALCULATE FACTORIAL
|270 IF NUMB 2 THEN NUMB=l::
GOTG 320
280 MULT=NUMB-1
1290 NUMB=NUMB*MULT
| 200 MULT=MULT=1

i310 IF MULT|1 THEN 250
|320 RETURN
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GOTO

Format

;8GO0 §; line-number
;§CG0 TO§;

Purpose

The GOTO statement unconditionally transfers program control to the specified
program statement.

Cross Reference

ON GOTO

io! 1line-pumber-~The line-number is a numeric expression whose value
specifies the program statement to which unconditional program
control is transferred.

To avoid unexpected results, it is recommenced that you exercise care if you

use GOTO to transfer control to or from a subroutine or a subprogram or into a
-~ FOR=NEXT loop.

PROGRAM ‘ - ' S
The Tollowing program shows the use of GOTD in line 160. Anytime that line is
reached, the program executes line 130 next and proceeds from that new point.

|100 REM ADD 1 THROUGH 100
{110 ANSWER=0

1120 NUMB=1 B

| 130 ANSWER=ANSWER+N

1140 NUMB=NUMB+1

150 IF NUMB|100 THEN 170

|160 GOTC 130

{170 PRINT "THE ANSWER IS";A
NSWER

{RUN

THE- ANSWER IS 5050
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GRAPHICS subprogram

Format

CALL GRAPHICS(graphics-mode)

Purpose

The GRAPHICS subprogram enables you to select the grag%ics—mode that offers
you the combination of text and graphics capabilities that best suits the

particular needs of your program.

Cross Reference

CHAR, COLOR, DCOLOR, DRAW, DRAWTO, FILL, MARGINS, SCREEN

lo!

NUMBER

e VN

ggaggics-mode-—Graggics-mode is a numeric expression whose value
s from 1 to 6, specifying one of the six graphics modes
avallable in TI Extended BASIC II.

MOOE )

Pattern

Text

Split-Screen: Text-High

Split-Screen: Text-Low

High-Resolution

multicolior ' )

when you enter Extended BASIC 11, the computer is in Pattern Mmoce.

whenever you use the CALL GRAPHICS subprogram, the computer does the following:

I 1.1 N
a!

1o!

Clears the entire screen. .

Restores the default character definitions of all characters.

Restores the default foreground color {black) and background
color (transparent) to all characters.
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to! Restores the default graphics foreground color (black) and
background color (transparent).

0! Restores the default screen color (cyan).

.M Deletes all sprites. |

to! Resets the sprite magnification level to l.

lto! Restores the default screen margins (2, 2, 0, 0).

fo! R?stores the default current position (pixel-row 1, pixel-column
1 -

o Turns off all sound.

Pattern mMode

In Pattern Mode, the screen is considered to be a grid 24 characters high and
32 characters wide. Each character 1s 8 pixels high and 8 pixels wide. The
256 available characters are divided into 32 sets of 8 characters each. You
can use the COLOR subprogram to asslgn a foreground and a background color,
from among the 16 available colors, to each character set.

In Pettern Mode, you have access to spfites.

. The DCOLOR subprogram has no effect in Pattern Mode. If you use a DRAW,

DRAWTO, or FILL subprogram, the error message Graphics mode error in
line-number is displayed. .

Text Mode

In Text Mode, the screen is considered to be a grid 24 characters high and 40
characters wide. Each character 1s 8 pixels high and 6§ pixels wide. (Note

. _that a character in Text Mode is two pixels narrower than a character in any
other -graphics mode.) ;

You can use the SCREEN subprogram to assign one foreground and one background
color from among the 16 available colors. The colors you select are assigned
to all 256 characters.

In Text Mode, you do not have access to spfites (the SPRITE subprogram has no
effect in Text Mode). Using the COLOR subprogram to assign colors to sprites
hag no effect. N

- The DCOLOR subprogram has no effect in Text Mode. If you use a DRAW, DRAWTO,

- or FILL subprogram, the error message Graphics mode error in line-number is
displayerd.
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The Split-Screen Mades

The Split-Screen modes divide the screen into two portlons. The text portion
fills one-third of the screen, and the graphics portion fills the remaining
two-thirds of the screen.

In Text-High Mode, the text portion is the upper third of the screen; in
Text-Low Mode, the text portion is the lower third of the screen.

In the Split-Screen Modes you have sccess to sprites, which may appear in
either portion of the screen.

Text Portion--The text portion 1s consicdered tu be a grid 8 characters high
and 32 characters wide. Each character is 8 pixels high and 8 pixels wide.
You can uge the COLOR subprogram to assign a foreground and a background
color, from among the 16 available colors, to each character.

The DRAW, ORAWTO, FILL, GCHAR, HCHAR, and VCHAR subprograms cannct access the
text portion.

Graphics Portion--The graphics portion is considered to be'a grid 128 pixel
high and 256 pixels wide.

You can use the DCOLOR subprogram to assign colors to the graphics you display.

The ACCEPT, DISPLAY, DISPLAY WSING, INPUT, LINRUT, PRINT, end PRINT USING
instructions cannot access the graphics portion.

" High-Resolution Made

In High-Resclution Mode, the screen is considered to be a grid 192 pixels high
and 256 pixels wide.

You can use the DCOLOR subprogram to assign colors to the graphics you
display. Use the COLOR subprogram only to assign colors to sprites; any other
use of the‘CQLDR subprogram causes an error. :

In HigH-Reéolution'ﬁode, you have access to sprites.

 Data items "displayed" by the ACCEPT, DISPLAY, DISPLAY USING, INRUT, LINAUT,

FRINT, and PRINT USING instructions are not visible in High-Resoclution Mode.

when a program running in High-Resolution ﬁode stops running, the computer
retyrns to Pattern Moge. .

-
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Multicolor mode

In Multicolor Mode, the screen is considered to be a grid 48 blocks high and
64 blocks wide. Each block 1s 4 pixels high and 4 pixels wide. You can use
the COLOR subprogram to assign a color, from smong the 16 available colors, to
each block.

In multicolor Mode you have access to sprites.

The DCOLOR, HCHAR, and VCHAR subprograms have no effect in Multicolor Mode.
An error occurs 1f you use the DRAW, DRAWTO, or FILL subprogram. Data .
»yisplayed” by the ACCEPT, DISPLAY, "DISPLAY USING, INPUT, LINFUT, PRINT, and
PRINT USING Instructions is not visible.

when a program running in Multicolor Mode stops runmning, the computer returns
to Pattern Mode.

A Note on High Resolution Graphics

In High-Resolution Mode, and in the graphics portion of the screen in the
Split-Screen Modes, the computer divides each pixel-row into 32 groups of 8
pixels. The computer can assign a foreground color and a background color
(from among the 16 available colors) to each 8-pixel group.

EXAMPLES
- TCALL GRAPHICS(3)

As a command, changes the current Lraphics ,n‘ode to Split-Screen, with the text
on the upper third of the screen.

100 CALL GRAPHICS(S) _
: Ag a statement, changes the current fraphics Mode to High-Resolution kduring

program execution until execution stops or witil another statement changes the
Graphics Mode to something else. - '

Page 81




P Y

-

2171L~=Computer 99/8 Reference Guide--Final Draft 09/15/83

/

HCHAR subprogram--Horizontal Character

Format

CALL HCHAR(row,column,character-code{number-of-repetitions])

Purpose

The HCHAR subprogram ensbles you to place a character on the screen and repeat
it horizontally.

Cross Reference

DCOLOR, GCHAR, GRAPHICS, VCHAR ' i :

HCHAR has no effect in Multicolor Mode, and cannot access the text portlion of
the screen in the Split-Screen Modes.

H+H

row, column—Row and column aTe numeric expressions whose values

specify the position en the screen where the character is
displayed.

The value of row must be greater than or eaqual to 1. In
Pattern, Text, and High-Resolution Modes, row must be less than
or equal to 24; in the Split-Screen Modes, row must be less than
or equal to l6.

The value of column must be greater than or eaual to 1. In
Pattern, High-Resolution, and both Split-Screen Modes, column
must be less than or equal to 32; in Text Mode, column must be
less than or egual to 40.

HCHAR is not affected by margin settings in Pattern and Text
Modes. Row and column are relative to the upper left corner of
the screen, not to the corner of the window defined by the
margins.

In the Split-Screen Modes, the row and column are relative to
the graphics portion of the screen. The upper-left corner of
the graphics portion of the screen is considered to be the
intersection of row 1 and column 1. _ \ .

character-code--Character-code is a numeric expression with a {5//

value from 0-259, specifylng the code of the charactery. See

Appendix A for a list of ASCII character codes.
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to! number-of-repetitions--The optional number-of-re etitions is a
numeric expresslion whose value specifies the er o mes the
character is repeated horizontally. If the repetitions extend
past the end of a row they continue from the first character of

the next row. If The repetitions extend past the end of the
last row they continue from the first character of the first row.

If you use HCHAR to display a character on the screen, and then later use
CHAR, COLOR, or DOOLOR to change the foreground and background colors of that
character, the result depends on the graphics mode.

ol In Patterm and Text Modes, the displayed character changes to
the newly specified pattern and/or color(s).

[T )
o .
.-

In High-Resolution Mode and in the Split-Screen Modes, the
displayed character remains unchanged.

EXAMPLES
TIOD CALL HCHAR(12,16,33)

Places character 33 (an exclamation point) in row 12, column lé. Remember
that in the Split-Screen Modes, HCHAR positions the output in the graphics
portion of the screen.

1100 CALL HCHAR(1,1,ASC(":")
,768)

Places an exclamation point in row 1, column 1, and repeats it 768 times, .
which fills the screen in Pattern Mode.

[100 CALL HCHAR(R,C,K,T)

Places .the character with an ASCII code specified by the value of K in row R,
column C and repeats it T times. . ' .
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IF THEN ;§ELSé§;

Format

IF ;§relational-expression§; THEN ;
; Snumeric-expressiony; ;

Purpose

§line-numberl§;[ ELSE ;§line-number2§;]
S ntiy; ;§statementsy;

The IF THEN statement enables you to transfer program control to a specified
program statement, or to execute a statement or series of statements, based on
the status of a condition you specify.

The condition tested by the IF THEN statement can be either a
relational-expression or a numeric-expression.

ol relational-expression--A relational-expression is "true" 1if it
accurately describes the Telatlonship Eefween the variables it

references; otherwise, it is "false."

10!  numeric-expression--A numeric-expression is "false" if it has a
value of zero; ofﬁéryise, It is E'EEGe."

The action specified following THEN or ELSE can be either a line-number or a
. statement. _—

o! line-number--1f the conditional requirement is met and you
specify a line-number, program control is transferred to the -
program statement located at that line-number.

-
<

statement--If the conditional reauirement is met and you specify
a statement, the specified statement is executed. The statement
may be either a single program statement or a series of program
statements separated by a double colon (::) statement separator

symbol. '

If the tested condition is "true," the computer performs the action specified .
following THEN.

If the tested conditlon 1s "false" and yoususe the ELSE option, the computer
performs the action specified following ELSE. Note: A statement separator
symbol (::) must not immediately precede ELSE, 8s this causes a syntax error.
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1f the tested condition is "false" and you do not use the ELSE option, there
are three possibilities.

.H If THEN is followed by a statement, pfogram execution proceeds
with the next program line. ‘

If THEN is followed by a line-number only, program execution
proceeds with the next program 11ne.

L L]
(=]
'L

(13
[=]
[T 2

If THEN is followed by a line-number and a statement separator,
program execution proceeds with the statements after the
statement separator. Note: In this case, the statement
separator symbol functlons as an implied ELSE.

"An IF THEN statement cannot contain a DEF, DIM, FOR, NEXT, OPTION BASE, SUB,

or SUBEND instruction. _ .
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_EXAMPLES
TIOO IF X|5 THEN GOSUB 300 E
LSE X=X+5

iIf X is greater than 5, then GOSUB 300 is executed. When the subroutine 1s
ended, control returns to the line following this line. If X is 5 or less, X
i1s set equal to X+5 and control passes tc the next line.

1100 IF Q THEN C=C+l::GOTO 5
00 ELSE L=L/C::60T0 300

If Q is not zero, then C is set enual to C+l and control is transfeged to line
500, If Q is zero, then L is set eaual to L/C and control is transferred to
1line 300. .

|100 IF A$="Y" THEN COUNT=CO
UNT+1: :DISPLAY AT(24,1):"HER
E WE GO AGAINI"™::GDTO 200

If A$ is not equal to nyn  then control passes to the next line. If A$ is
equal to "Y", then COUNT is incremented by 1, a message is displayed, and
control is transferred to line 300.

1100 IF HOURS =40 THEN PAY=H
OURS*WAGE ELSE PAY=HDURS*WAG
" E+. S*WAGE* (HFOURS-40)": :0T=1
L -

If HOURS is less than or ecual to 40, then PAY is set eaual to HOURS*WAGE and
control passes to the next line. If HOURS is greater than 40, then PAY is set
equal to HOURS*WAGE+.S*WAGE#(HDURS-40), OT is set eaual to 1, and control
passes to the next line.

1100 IF A=l THEN IF B=2 THEN
C=3 ELSE ‘D=4 ELSE E=5 :

If A 1s not eaual to 1, then E is set equal to 5 and control passes to the
next line. If A is equal to 1 and B is not equael to 2, then D is set equal to
4 and control passes to the next line. If A is equal to 1 and B is equal to
2, then C is set equal to 3 and control passes to the next line.

-

e
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. PROGRAM
The following program illustrates a use of IF-THEN-ELSE. It accepts up to
1000 numbers and then prints them in order from smallest to largest.

{100 CALL CLEAR

1110 DIM VALUE(1000)

1120 PRINT "ENTER VALUES TO
BE SORTED.":"ENTER '9999' TO
END ENTRY."

1130 FOR COUNT=1 TO 1000
140 INPUT VALUE(COUNT)

1150 IF VALUE(CDUNT)=9999 TH
EN 170

|160 NEXT .COUNT

{170 COUNT=COUNT=-1

{180 PRINT “SORTING."

{190 FOR SORT1=1 TO COUNT-1
200 FOR SORT2=SORT1+1 TO CO

UNT

1210, IF VALUE(SORTL) | VALUE(S Spmee

ORT2)THEN TEMP=VALUE(SORTL):
«VALOE (SORT1)=VALUE (SORT2) ¢ ¢
VALUE (SORT2)=TEMP

220 NEXT SORT2

{230 NEXT SORT1

240 FOR SORTED=1 TO COUNT
1250 PRINT VALUE(SORTED)

. 260 NEXT SORTED
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IMAGE

Format

IMAGE format-string

Purpese

The IMAGE statement enables yout to specify the format in which numbers or
strings are printed or displayed by a FRINT USING or DISPLAY USING statement.

Cross Reference

DISPLAY USING, PRINT USING

om
[=]
s

format-string--The format-string is a string constant.

A format-string containing a quotation mark or leading or
tralllng spaces must be enclosed in auotation marks. A
format-string included in a PRINT USING or DISPLAY USING
statement (rather than as part of an IMAGE statement) must be
enclosed in quotation marks.

Any character can be part of a format-string. Certain
combinations of characters are Interpreted as format-fields, as
described below.

-

An IMAGE statement is not executed.
An IMAGE statement cannot be part of a multiple-statement line.

Format-fields

A format-string can consist of one or more format-fields, esch specifying the
format of one print-item. Format-fields can be separated Dy any character
except a decimal point or a pound sign.

A format-field may consist of the following characters:

i lo! A pound sign (#) is replaced by a character from a print-item in

: the print-list of a FRINT USING or DISPLAY USING instruction.
Allow one pound sign for each digit or character; allow one
pound sign for the minus sign if necessary. If you do not allo
as many pound signs as are necessary to represent the -
print-item, each pound sign is repleced by an asterisk (). If
you use moTre pound-signs than are necessary to represent the
print-item, each extra pound sign is replaced by a space. Added
spaces precede a number (which right-justifies the number);
‘added spaces follow a string (which left-justifies the string).

s
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1100 IMAGE ANSWERS ARE ### A
ND ##.%#
111G PRINT USING lUO:A,B

Allows printing of two numbers. The first may be from -59 to 999 and the
second may be from -9.99 to 99.99. The following show how some sample values
will be printed or displayed.

Values earance

-gg -9099 ME -99 Am -9099
-7 -3.,459 ANSWERS ARE' -7 AND -=3,46
0 0 ANSWERS ARE 0 AND .00
14.8 12.75 ANSWERS ARE 15 AND 12.75
795 852 ANSWERS ARE 795 AND s
-984' 64.7 ANSWERS ARE w#* AND 64.70

{300 IMAGE DEAR #i#,
1310 PRINT USING 300:X$

Allows printing a four-character string. The following show how some sample
values will be printed or displayed: )

~ values ' earance

TOM DEAR TOM ,
RALPH DEAR w¥w,
PROGRAMS

The following program illustrates a use of IMAGE. It reads and prints seven
numbers and their total. .

1100 CALL CLEAR

1110 IMAGE $##d#.##

1120 IMAGE " ##i#, #4" )
|130 DATA '233,45,-147.95,8.4 .
,37.263,-51.299,85.2,464

1140 TOTAL=0

1150 FOR A=1 TO 7

1160 READ AMOUNT

1170 TOTAL=TOTAL+AMOUNT

1180 IF A=1 THEN FRINT USING
110:AMOUNT ELSE PRINT USING
120 :AMOUNT

|190 NEXT A

© 1200 PRINT " caeeea"

1210 PRINT USING "$####.#4":
TOTAL

|RUN
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$ 233.45
-147,95
8.40
37.26
-5.1 . 30
85.20
464.00

e

$ 629.06

Lines 110 and 120 set up the images. They are the same except for the dollar
sign in line 110, To keep the blank space where the dollar sign was, the
format-string in line 120 is enclosed in quotation marks.

Line 180 prints the values using the IMAGE statements.

Line 210 shows that the format can be put directly in the PRINT USING
statement.

The amounts are printed with the decimal points aligned.

The following program shows the effect of using more values in the PRINT USING
statement than there are imaggs in the IMAGE statement. :

|100 IMAGE . i, it ¢
- 1110 PRINT USING 100:50.34,5
0.34,37.26,37.26
| RUN
50.34, 50.3 ' ) -
37.26, 37.3
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INIT subprogram--Initialize

Format

CALL INIT[(numeric-expression)]

Purpose

The INIT subprogram reserves memory space to enable the computer to run
assembly-language subprograms.

-

Cross Reference

LINK, LDAD

In addition to allocating memory space, INIT removes any assembly-language
subprograms that were previously loaded into memory.

lo! numeric-expression--The value of the optional numeric-expression

specifies the number of bytes of memory.you want to reserve for
assembly-language subprograms..

ir you do not enter a numeric-expression, the computer reserves
8K (8192) bytes of memory.

If the value of the numeric-expression is 0, the computer
Teserves no memory for assembly-language subprograms and
releases all memory previously allocated.

The maximum amount of memory space that you can allocate by -
using INIT Is 24,336 bytes.

If you do not call INIT pefore the first time you use the LOAD subprogram to
load &n assembly-language subprogram from an external device into memory, the
computer reserves & bytes of memory.

Although it is not necessary to call INIT in your program, you may wish to do
so to remove previously loaded subprograms from memory. Lowering or
eliminating the amount of memory reserved for assembly-language subprograms
leaves more memory free to be used by Extended BASIC II.

e
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ExaEEles .

Allocates 8K bytes of memory space.

ICALL INIT(200)

Allocates 200 bytes of memory space.

[CALL INIT(Q)

Releases all memory previously allocated.
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INFUT

Format

Keyboard Input ’
 INAUT [input-prompt:]variable-list
File Input
INPUT #file-number(,REC record-number]

Purpose

The INPUT statement suspends program execution to enable you to enter data

;;o? the keyboard. INPUT can be used alsc to retrieve data from sn external
vice.

Cross Reference

ACCEPT, EOF, LINPUT, OPEN, REC, TERMCHAR

variable~list--The verjable-list consists of one or more
variables separated by commas. Values are assigned to the
variables in the variable-list in the order they are input. A
value assigned to a numeric variable must be a number; a value
assigned to a string variable may be a string or a number.

o
Y]

Variables are assigned'values sequentially in the varisble-list. A value can
be assigned to a variable, and then that variable can be used as & subscript
later in the same variable-list.

Input from the Keyboard

If you do not specify a file-number, the program pauses to éccept input from
the keyboard. : ;

‘o! 1ggut»gromgt--1f you enter an iggut-grg¥gt, it appears at the
peginning of the input field, Tollowed mredlately by the
flashing cursor.

The input-prompt is a string expression; if you use a string
constant, you must enclose it in quotation merks.

1f you do not enter an input-prompt, a guestion mark (?) appears
at the beginning of the ?mut ?gegd, followed by a space. The
flashing cursor appears in the character position following the
space.
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The input field begins in the far left column of the bottom row of the screen
window defined by the margins. You can enter up to 157 characters from the
keyboard; however, an exceptionally long entry may not be processed correctly
by the computer.

The values entered to the varlable-list of one INPUT statement must be
separated by commas. You must enter the same number of values as there are
variables in the variable-list.

A string value entered from the keyboard can optionally be enclosed in _
quotation marks. However, a string containing a comma, a gquotation mark, or
leading or trailing spaces must be enclosed in quotation marks. A quotation
mark within a string is represented by two adjacent auotation marks.

You normally press ENTER to complete keyboard input; however, you can also use
AID, BACK, BEGIN, CLEAR, PROC'D, DOWN ARROW, or UP ARROW. You can use the
TERMCHAR function to determine which of these keys was pressed to exit from
the previous INPUT, LINFUT, or ACCEPT instruction.

Noté that pressing CLEAR during keyboard imput normally causes a break in the
program. However, 1f your program includes an ON BREAK NEXT statement, you
can use CLEAR to exit from an input field.

Ihé computer sounds a short tone to signal that it is ready to accept keyboard
nput. o
In High-Resclution and Multicolor Modes, neither the iﬁﬁut-groggt'nor data
- entered from the keyboard is visible on the screen. cannot access the
graphics portion of the screen in the Split-Screen Modes.

EXAMPLES ' )
TIOUINFUT X

Allows the inmput of a number.

{100 INPUT- X$,Y

Allows the inmput of a string and a number,

100 INPUT "ENTER TWO NUMBER
S: “:A,B

Displays the prompt ENTER TWO NUMBERS and then allows the entry of two numbers.

1100 INPUT A(D),d

First evaluates the subscript of A and then accepts data into that element of
the array A. Then a value is accepted into J.

1100 INPUT J,A(J)

First accepts data into J and then accepts data into the Jth element of the
array A.
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PROGRAM
The Tollowing program illustrates a use of INPUT from the keyboard.

1100 CALL CLEAR

|110 INPUT "ENTER YOUR FIRST
NAME: ":FNAME$

1120 INPUT "ENTER YOUR LAST

NAME: ":LNAMES

1130 INPUT "ENTER A THREE D1

GIT NUMBER: ":D0LLARS

1140 INPUT "ENTER A TWO DIGI

T NUMBER: ":CENTS

1150 IMAGE OF $###.## AND TH

AT IF YOU,

1160 CALL CLEAR

{170 PRINT "DEAR ";FNAMES;",
llo o

Ilao I'-'RINT " THIS IS TO

REMIND YOU™"

|190 PRINT "THAT YOU OWE US
THE AMOUNT"

{200 PRINT USING 150:DOLLARS
+CENTS/100

1210 FRINT "IF YOU DO NOT PA
Y US, YOU WILL SOON"

|220 PRINT "RECEIVE A LETTER
FROM OUR"

* 1230 PRINT "ATTORNEY, ADDRES

 sEp To

1240 PRINT FNAMES ;™ ";LNAMES
.Il!ll H
|250 FRINT TAB(15) ; "SINCEREL
Y,": : :TAB(15);"1. OUN YOU"
1260 GOTO 260
(Fress CLEAR to stop the progmam.)

Lines llO through 140 allow the person using the program to enter data, as

reaquested with the input-prompts.

Lines 170 through 250 construct a letter based on the input. (Be certain to
enter the enlons exactly as indicated, because they control line spacing.)
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Input from a File

If you include a file-number, inmput is accepted from the specified device.

‘ol

file-number--The file-number is a numeric expression whose value

speciflies the number of the rile as assigned in its OPEN

instruction.

1f necessary, file-number is rounded to the nearest integer.
record-number--1if you use the REC option, the record-number 1s a

numeric expression whose value specifies the numoer of the

record from which you want to imput to the variable-list. -The
records in a file are numbered sequentially, starting with

zero. The REC option can be used only with a file opened for
RELATIVE access. '

If necessary, record-number is rounded to the nearest integer.

You'can accept input only from files opened in INPUT or UFDATE mode. DISPLAY
files must have fewer than 161 characters in each record to be used with an

INPUT statement; however, an exceptionally long record may not be processed
correctly by the computer.
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If there are more vériables in the variable-1ist than there are values in the
current record, the computer proceeds as follows:

lo! In the case of INTERNAL FIXED records, null strings are assigned
to the remaining variables, causing a program error if any of
the remaining variables are numeric.

{o! For other records, the computer reads the next record in the
file, and uses its values to complete the varigble-list.

If there are more values in the current record than are necessary to fill the

variable-1list, the remaining values are discarded. However, if the

varlable-11st ends with a comma, the computer is placed in an input-pending

condition. The remaining values are assigned to the variables in the

variable-list of the next INPUT statement unless that statement includes the
option, In which case the remaining values are discarded.

- EXAMPLES

TIO0 INRUT #1:x8$
Puts ints X$ the mext value available in the file that was opened as #l.

1100 INFUT #23:X,A,LLS
Puts into X, A, and LL$ the next three values from the file that was opened as

" #23 with data in INTERNAL format.

1100 INPUT #11,REC 44:TAX | ' :

Puts into TAX the first value of record number 44 of the file that was opened
as #11 with RELATIVE file organization.

1100 INFUT #3:A,B,C,

1110 INPUT #3:X,Y,2

Puts into A, B, and C the next three values from the file opened as #3. The
comma after C creates o perding—irput—condition, and because the INPUT an

statement in line 110 has no REC clause, the computer assigns to X, Y, and Z
data values beginning where the previous INFUT statement stopped.

- \
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PROGRAM ‘
The Tollowing program illustrates a use of the INPUT statement. It opens a
file on the cassette recorder and writes 5 records on the flle. It then goes
back and reads the records and displays them on the screen.

See the HEX-BUSTM Disk Drive/Controller manual for instructions on using
diskettes.

1100 OPEN #1:"CS1",SEQUENTIA

L, INTERNAL , QUTPUT, FIXED 64

1110 FoR A=1 TO 5

1120 FRINT #1:"THIS IS RECOR

D"'A .

1130 NEXT A

{140 CLOSE #1

1150 CALL CLEAR

1160 OPEN #1:"CS1",SEQUENTIA

L, INTERNAL, INPUT,FIXED 64

1170 RRINT

|180 FOR B=1 TO 5 -
1190 INPUT #1:A$,C
1200 PRINT AS$;C
{210 NEXT B

1220 CLOSE #1

IRUN

THIS IS RECORD 1
THIS IS RECORD 2

_ THIS IS RECORD 3
THIS IS RECORD &
THIS 1S RECORD 5
REWIND CASSCTTE TAPE » .
THEN PRESS ENTER

PRESS CASSETTE RECORD
THEN PRESS ENTER

PRESS -CASSETTE STOP.
THEN PRESS ENTER

REWIND CASSETTE TAFE
THEN PRESS ENTER

PRESS CASSETTE PLAY
THEN PRESS ENTER

PRESS CASSETTE STOP
- THEN PRESS ENTER
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INT function--Integer
Format

INT(numeric-expression)

Type
Real

Purpose

The INT function returns the 1argest integer not greater than the value of the
numeric-expression.

lo! ric-exEression-If the value of the numeric-expression is an
er, returns the value of the numeric-expression
itself. If the numeric-expression is not an Infgger, INT

returns the largest integer not greater than the
numeric-expression.

EXAMPLES
TIOO PRINT INT(3.4)
- Prints 3.

1100 X=INT(3.9) ‘ : )
Sets X egual to 3.

IlOOiF:;NI§3.9999999999)
Sets P equal to 3;

1100 DISPLAY AT(3,7):INT(4.0
)

Displays 4 at the third row, seventh column of the current‘screen«window.

1100 N=INT(=3.9)

Sets N equal to -4.

1100 K=INT(-3.0000001)

Sets K eaqual £0 =4, o
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INTEGER

Format

INTEGER numeric-variasble-list
INTEGER ALL

Purpose

The INTEGER instruction enables you to declare the data-type of specified
numeric variables as INTEGER.

INTEGER variables are processed faster and require less memory than do REAL
variables.

You can use INTEGER as elther a program statement or a command.

Cross Reference

DEF, DIM, UPTIDN BASE, REAL, SUB

rumeric-veriable-1ist-—-The numeric-variable-list consists of one
or more numeric varlables separated by commas. The variables
are all assigned the INTEGER data-type. An INTEGER statement
with a numeric-variable-list must have a lower line number than
any program reference to any variable in that list.

.
o]
.

-

[w ]
e

ALL--1f you enter the ALL option, all numeric variables in your
program are assigned the INTEGER data-type unless specifically
declared as REAL. An INTEGER statement with the ALL option must
have a lower line number than any program reference to any
numeric variable or array.

An INTEGER ALL command does not affect any variables unless they
follow INTEGER ALL on a multiple-statement line.

An INTEGER ALL statement in your main program does not affect
the data-type of a numeric variable in a subprogram.

A numeric variable of the INTEGER data-type is a whole number greater than or
equal to -32768 and less than or equal to 32767.

" I? you do not specify the data-type of a numeric variéble, it is assigned the
REAL data-type (unless your program includes an INTEGER ALL statement).
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If the value of an INTEGER variable is changed so that it is no longer a whole
number, its value is rounded to the neasrest whole number. If a change to an
INTEGER variable would piace that variable outside the acceptable INTEGER
range, 8 program error occurs, and the value of the variable remains unchanged.

INTEGER statements are evaluated during pre-scan, and are not executed.

You can also declaré INTEGER variables by using the data-type option in the
DEF, DIM and SUB statements.

EXAMPLES

TIRTEGER B
As a command, specifies that the varisble b is an integer.

1100 INTEGER ALL
As a statement specifies that all variables within the program are integers.

1100 INTEGER M(20)

Reserves space in memory for 21 integer elements of the array M.
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JOYST subprogram--Joystick

format

CALL JOYST(key=-unit,x,y)

Purpose

The JYST subprogram enables you to ascertain the position of either of the
Joystick Controllers.

lo! key-unit--The numeric expression key-unit can have a value of 1
or 2, specifying the joystick you are testing.

10!  x,y--The position of the specified joystick is returned in the
numeric varisbles x and y as follows:

POSITION X Y
Center 1] c
Up : 0 (+)4
Upper Right (+)4 (+)4
Right (+)4 ] -0

* Lower Right (+)4 -4
Down 0 =4
Lower Left i} =4
Left -4 0
Upper Left -4 (+)4

-

If the specified joystick is not connected to the computer, x and y are both
returned as 0.

© EXAMPLE
TIOO CALL' 0YST(1,X,Y)

Returns values in X and Y according to the position of jJoystick number 1.
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PROGRAM

The following program illustrates a use of the JOYST subprogram. It creates a
sprite and then moves it around according to the input from & joystick.

1100 CALL CLEAR

5%? CALL SPRITE(#1,33,5,96,
1120 CALL JOYST(L,X,¥)
;130 CALL MOTION(#1,-Y*4,X*4

{140 GOTO 120
(Press CLEAR to stop the program.)
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KEY subprogram

Format

CALL KEY({key-unit,key,status)

Purpose

The KEY subprogram enables you to transfer one character from the keyboard
directly to a program.

KEY can sometimes replace an INPUT statement, especially for the input of a
single character. :

.

L L
o
-

key=unit--The n ricﬁéx ression key-unit can have a value from
0 %o 5, as epragn’ea’ below.

key--The character code of the key pressed is returned in the

numeric variable key. If noc key is pressed, a value af -1 is
returned.

o=
[=)]
-

See Appendix A for a list of the available characters. See

Appendix D for an illustration showing the character codes
returned by each key.

‘ol status--The keyboard status is returned in the numeric variable
status as explained below.

Because the character represented by the icey pressed is not displayed on the
screen, the information already on the screen is not disturbed.

Specifying 3, 4, or 5 as the key-unit maps the keyboard to a particular mode
. of operation. The mode you specify determines which character-codes are
returned when certain keys are pressed. The keyboard mocde remains in effect
until the program ends (either normally or because of an error), stops at a
breakpoint, og\another keyboard mode is specified. ‘

Specifying 1 Gf 2 as the key-unit affects only the values returned by that
CALL KEY, and does not affect the keyboard mode.

KeysUnit Options ) -

- The value you specify for the kex—unit determines what portion of the keyboard
is active and how the key pressed is interpreted.




P

2171l --Computer 99/8 Reference Gulde--Final Draft 09/15/83

Status

-

- - B L - ]
- - d

KEY-UNIT RESULT

Uses either key-unit 3, 4, or 5, depending on which of
those key-un was most recently specified in a call to
the KEY subprogram. If you have not previously called
KEY, the computer uses key-unit 5.

Only the left side of .the keyboard is active.
Only the right side of the keyboard is active.

TI-59/4 Emulation: Returns a value as 1f a key had been
pressed on the keyboard of a TI-99/4 Home Computer; also
returns codes for the left and right brackets ({ and ])
and the backslash ( ) keys. All alphabetic characters .
are returned as upper case; the CAPS key is locked; the
control keys refurn codes 13 and 32; the function keys
teturn codes 1-15, and 32.

Pascal Emulation: Returns a value as if a key had been
pressed while you were running a program written in
Pascal. The control keys return codes 0-22, 176-183, and
187; the function keys return codes 13, 32, 127, 129-140,
142, 143, 184-186, and 186-198.

BASIC Emulation: Returns normal 7I Extended BASIC II
values. The control keys return codes 13, 32, 128-159,
176-183, and 187; the function keys return codes 1-15,
32, 127, 184-186, and 188-198.

-

The value returned as the status can be interpreted as follows:

EXAMPLE

to

-
Q
o=

bl L
'

=1 means the same key was pressed as was returned the last time
KEY was called.

0 means no key was pressed.

{+)1 means a different key was pressed than was returned the
last time KEY was called.

TIOD CALL KEY(D,K,S)

‘Returns in K the ASCII code of any key pressed on the keyboard except SHIFT,
CTRL, FCTN, and CAPS, and in S a value indicating whether a key was pressed.
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PROGRAM .

The following program illustrates a use of the KEY subprogram. It creates a
sprite and then enables you to move it around aeeeraing by using the arrow
keys (E, S, O, and X) without pressing FCTN. Note that line 130 returns to
line 120 Tf o key has been pressed.

To stop the sprite's movement, press any key {except the arrow keys) on the
left side of the keyboard.

1100 CALL CLEAR

1110 CALL SPRITE(#1,33,5,96,

128)

{120 CALL KEY(]1,K,S)

130 IF S=0 THEN 120

1140 IF K=5 THEN Yz=4

1150 IF K=Q THEN Y=4

1160 IF K=2 THEN X==4 -

1170 IF K=3 THEN X=i

1180 IF K=1 THEN X,Y=0

190 IF KI5 THEN X,Y=0

1200 CALL MOTION(#l,Y,X)
1210 GOTO 120

o (Press CLEAR to stop the program.)




4

- - -

2171L--Computer 99/8 Reference Guide—Final Draft 09/15/83

LEN function--Length

Format

LEN(string-expression)

Type
INTEGER

Purpose

The LEN function returns the number of characters in the string specified by

the string-expression.

It the string-expression is a null string, LEN returns a zero.

Remember that a space 1s a valig cnaractef anc is consicered to be part of the

length of a string.

EXAMPLES

.- TIOO PRINT LEN("ABCDE")

Prints 5.

1100 X=LEN("THIS 1S A SENTEN

CE.II)
Sets X ecqa; to 1l9.

1100 DISPLAY LEN(™")
Displays O.

1100 DISPLAY LEN(™ ™)

Displays 1.

{100 A$="DAVID"
[110 DISPLAY LEN(A$)

Displays 5 when A$ eaquals DAVID.
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LET

Format

[LET ]variable-list=expression

Purpose

The LET instruction, often called the “assignment" instruction, enables you to
assign values to variables.

You can use LET as elther a program statement or a command.

[ T )
L=
.-

variable-l1ist-~The variable-list consists of one or more
varlables separated by commas. OUe not mix numeric and string
variables in the same variable-list. However, you can include
both INTEGER and REAL numeric variables in the same
variable-list.

aw-
o
-

expression--The value of the expression is assigned to all
variables in the varisble-list. variable-list contains

numeric variables, the exgression must be a numeric expression.
If the variable-list contalns siring variables, the expression
must be a string expression.

The word LET can optionally be omitted from the instruction.
EXAMPLES

. Rssigns to T the value.a.

| 100 x,v, ;;12.4

Assigns to_x, Y, and Z the value 12.4.

|100 A=3 5

Assigns -1 to A because it is true that 3 is less than 5. °

100 B=12 7
Rssigns O to B because it is not _true that 12 is less than 7.
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1100 L%,D$,B%="B"
Rssigns to L$, D$, and B$ the string constant "B".

PROGRAM
The following program illustrates a use of LET,

1100 K=1
1110 K,A(K)=3 o

1120 PRINT K3;A{1l) .
[130 PRINT A(3);A(K)

|RUN

3 3
00

+

[

In line 100, the variable K 1s assigned the value 1.

In line 110, the variable K and the array element A(K) are assigned the value
3. Note that when line 110 is executed, the subscript K is not assigned a new
value, but has the same value it had before the line was executed. Therefore,
A(K) is an expression equivalent to A(l), referring to the same element of the
array.

In line 120, the values of K and A(1l) are printed.
 When line 130 is executed, K has a value of 3; therefore, A(K) is now an

expression egquivalent to A(3). Both expressions have a value of 0 (the
default value) because no value has been assigned to this element of the array.
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LINK subprogram

Format

CALL LINK(subprogram-name[,parameter-1istl)

Purpose

The LINK subprogram enables you to transfer control from a TI Extended BASIC
II program to an assembly-language subprogram.

Cross Reférence

INIT, LOAD, SUB

ol suggroiram-name--The subprogram-name is an entry point in an
ass: y-language subprogram that you have previously loaded
into memory with the LOAD subprogram. The sug%rogram-name is a
string expression; if you use a string constant, must be
enclosed in quotation marks.

parameter-list—¥The optiongl parameter-list consists of one or
more parsmeters, separated by commas, that are to be passed to
the assembly-language subprogram. The contents of the

arameter-1ist depend on the particular subprogram you are
accessIng.

Q
-

-

The rules for passing parameters to an assembly-language
subprogram are the same as the rules for passing parameters to
an Extended BASIC I1 subprogram (see SUB).

EXAMPLE, .~ :". .
TIOO CALL LINK("START",1,3)

Links the TI Extended BASIC 11 program to the assembly-language subprogram
START, and passes the values 1 and 3 to it.
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LINPUT--Line Input

Format

Keyboard Input ‘

LINPUT [input-prompt:)string-variable
File Input ’
LINPUT #7ile-number{,REC record-number]:string-variable

Purpose

The LINFUT statement suspends program execution to enable you to enter a line
of unedited data from the keyboerd. LINPUT can be used also to retrieve an
unedited record from an external device. .

Cross Reference

ACCEPT, EOF, INPUT, OPEN, TERMCHAR

.-
2

string-variable--LINFUT assigns an entire line, a file ,.w_rd,
or the remainin? portion of a file record (if there is alpending
4apu¥® condition) to the string-variable.

fo! imut-grfu_ngt, file-number, record-number-~-See INPUT for an
explanation of keyboard and file Input and irput options.

No editing is performed on the input data. All characters (including commas,
muotation marks, colons, semicolons, and leading and trailing spaces) are
assigned to the string-variable as they are encountered.

 The maximum value that can be imput from the keyboard is 255 characters.

LINEJ"I"Z 'is; frequently used instead of INFOT when the input data may include a
comma. (A comma is not accepted as input by the INPUT statement, except as
part of a string enclosed in guotation marks.)

To use LINPUT for file imput the file must be in DISPLAY format.

You normally press ENTER to complete keyboard input; however, you can also use
AID, BACK, BEGIN, CLEAR, PROC'D, DOWN ARROW, or UP ARROW.  You cah use the
YERIC function to determine which of these keys was pressed to exit from

" the previous ACCEPT, INRUT, or LINPUT instruction.

Note that pressing CLEAR during keyboard inmput normally causes a break in the
program. However, if your program includes an ON BREAK NEXT statement, you
can use CLEAR to exit from an input._field.
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B e

EXAMPLES
T LS

Assigns to L$ anything typed before ENTER is pressed.

{100 LINPUT "NAME: *:NM$

Displays NAME: and assigns to NM$ anything typed before ENTER is pressed.

1100 LINPUT #1,REC M:L$(M)

Assigns to L$(M) the value that was in record m of the file that was opened as
#1 with RELATIVE DISPLAY file organization.

FROGRAM

The ?oIlowing program 11llustrates the use of LINPUT. It reads a previously
existing file and displays only the lines that contain the word "THE."

1100 OPEN #1:"DSK1.TEXT1",IN
PUT,FIXED 80,DISPLAY

1110 IF EOF(l) THEN CLDSE #1

i: STOP ’
1120 LINFUT #1:A% ﬁ
- 1130 ¥=POS(AS$,"THE",1) ~

1140 IF XX |0 THEN FRINT A$
1150 GOTO 110
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LIST

format
List to the Screen

LIST ([line-number-range]
List to a File {(or Device

LIST "file-specitication”[:line-number-rangel

Purpose

The LIST dommand displays the program {or a portion of it) currently in
memory. You can also use LIST to output the program listing to an external

device.
1ine-number-range--The optional line%ger-raggé specifies the
portion of the program to be listed. If you do not enter a
line-number-range, the entire program is listed. The program
TInes are always listed in ascending order.

file-specification--If you enter a file-specification, the
program 11sting 1s output to the specified file or device. The
file-specification, a string constant, must be enclosed in
ouoﬁaon marks. For more information see SestionXy "File
Specifications.”, éejn'-.:.., on ",'/" X,

The program listing is output as a SEQUENTIAL file in DISPLAY
format with VARIABLE records (see OPEN); the file-specification
option can be used only with devices that accept these optlons.
For more information about listing a program on a particular:
device, refer to the owner's manual that comes with that
device. If you do not enter a file-specification, the program
listing is displayed on the screen.

s
0
bow

T
(=)
-

You can stop the liétir\g at aﬁy time by ';iressing CLEAR (FCTN 4). Pressing any
other key (except SHIFT, FCTN, or CTRL) causes the 1istIng to pause until you
press a key again.

The LIST command 4++® only worklwith peripherals that support DISPLAY/VARIABLE
type records. .

The;Line—Number-Rame

"A line-number-range can consist of a single line number, a single line number

followed by a hyphen, a single line number preceded by a hyphen, or a range of
'line numbers.
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COMMAND LINES LISTED

LIST All lines

LIST X ' Line numbexr X only

LIST X- Lines from number X to the highest line
number, inclusive ‘

LIST =X ' Lines from tﬁe lowest line number to line
number X, inclusive

LIST X-Y or LIST XY All lines from line number X to line number
Y, inclusive

If the line-number-range does not include a line number in your program, the
following conventions apply:

ol 1f line-number-range is higher than any line number in the
. program, the highest-numbered program line is listed.

If line-number-range is lower than any line number in the

program, the lowest.numbered program line is listed.

"=
s ]
.-

2

If line-number-range is between llnes in the program, the next
higher numbered program line is listed.

EXAMPLES

Lists the entire program in memory on the displa& screen.

fLIST 100

Lists line 100.

ILIST 100~ ,
Lists line 100 and all lines after it._

_ ILIST <200

Lists all lines up to and including line 200.

ILIST 100-200 - o
Lists all lineé from 100 through 200,
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LOAD subprogram

Format
Flle Only

CALL LOAD(file-specification-1ist)
Data Only

CALL LOAD(address,byte-1ist[,"",address,byte-1isti,...]])
File and Data .

;§CALL LOAD(file-specification-1ist,address,byte-11ist[,.«.])§
;§CALL LDAD(address,bxte-listtFlle-specification—ff§f[,...])§

Purpose

The LOAD subprogram enables you to load assembly-language subprograms into
memory. You can also use LDAD to assign values directly to specified CPU
(Central Processing Unit) memory addresses.

You can use the FOKEV subprogram to assign values to VOP {video Display
Processor} memory.

Cross Reference

To load an assembly-language subprogram, specify a file-specification-list; to
assign values to CPU memory, specify an address and a byte-list (an addres$
must always be followed by a byte-list). .

You must enter at least one parameter. The first parameter you specify can be
either a file-specification-list or an address. -

if you wish to follow an address and bfte-list with another address and

byte-list, enter a file-specification-1ist or a null string (two adjacent
quotation marks) as a separator.

to!  file-specification-list-~The opticnal file-specification-list
cnnsIs%E of one or more file-specifications separated by commas
(see Sectionigd "File Specifications®].”R file-specification is

. ' a string expression; if you use a string constant, you mus
- enclose it in quotation marks. »

Each file-specification names an assembly-language object
{program) f%le to be lcaded into memory. The specified file can
include subprogram names, sc that the subprograms can be
executed by the LINK subprogram.
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The object file to be loaded must be in DISPLAY format with
FIXED records (see OFEN). For more information about the file
options available with a particular device, refer to the owner's
manual that comes with that device.

address--You can optionally load bytes of data to a specified
CPU memory address. The address specifies the first address
where the data 1s to be loaded; if the byte-list specifies more
than one byte of data, the bytes are assigned to seguential
memory addresses starting with the address you specify.

The nuneric expression address must have a value from =32768 to
32767 inclusive.

You can specify an address from 0 to 32767 inclusive by
specifying the actual address.

You can speclfy an address from 32768 to 63535 inclusive by
subtracting 65536 fTom the actusl sddress. This will result in
a value from -32768 to -1 inclusive.

If you know the hexadecimal value of the address, you can use
the VALHEX function to convert it to a cecIimal numeric
expression, eliminating the possible need for calculations.

If necessary, the address is rounded to the nearest integer.
byte-list--The byte-list consists of one or mor¢ bytes of data,
separated by commas, that are to be loaded into. CPU memory .
starting with the specified address. '

Each byte in the byte-list must be a numeric expression with a
value from O to 32;37. 1T the value of a byte is greater than

255, it is repeatedly reduced by 256 until it is less than 256.
If necessary, a byte is rounded to the nearest integer.

Note that you must use the INIT subprogiam to reserve memory space before you
use LOAD to load a subprogram.

If you call ‘the LOAD subprogram with invalld parameters or load an object flle
with absolute (rather thsn relocatable) addresses, the computer may function
erratically or cease to function entirely. If this occurs, turn off the
computer, wait several seconds, then turn the computer bacg on agein.
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" The Loader

LOAD uses a "relocatable linking" loader.

Because it is "relocatable,™ you cannot use LOAD to specify s memory agdress
at which you want to load a file. However, the file you are loading may
specify an absolute load address if it includes an AORG directive.

Because it is "linking," the object files specified in the
file-specification-1ist can reference each other.

EXAMPLE

TCALL TOAD( VALHEX( "B4SE") ,X,0)

Enables you to specify the execution speed. The numeric varisble X can be O,
1, 2, 3, 4, 5, 6, 7, 8, or 9. Assigning the value O to X specifies that
execution proceeds at full speed. Assigning the value 2 to X specifies that
the execution of assembly-language programs is slowed to approximately
TI-99/4A Home Computer speed. Experiment with the value of X to slow the

execution of TI Extended BASIC 1l programs tc various speeds. (The greater
the value of X, the slower will be the the execution speed.)

* |CALL LOAD(VALHEX("8480"),1)

Turns on the "key-chirp" (a sound emitted whenever a key is pressed).

|ICALL LDAD(VALHEX("84BD"},0)
Turns off the key-chirp.

ICALL LOAD("DSK1.PROGRAM")

Loads an assembly-language program named PROGRAM into memory.
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LOCATE subprogram

Format

CALL LOCATE(#sprite-number,pixel-row,pixel-columnl,...])

Purpose

The LOCATE subprogram enables you to change the location of one or more
sprites.

Cross Reference

. DELSFRITE, SPRITE

H.H rlte-number--The sprite-number 1s s numeric expression whose
value specifies the number of a sprite as assigned by the SFRITE
subprogram.

L]
A

pixel-row, pixel-column--The pixel-row and pixel-columh are
numeric expressions whose values specify the screen pixel
location of the.pixel at the upper-left corner of the sprite.

 LOCATE can cause a sprite that has been deleted with DELSPRITE sprite-number
* to reappear.

PROGRAM
The following program illustrates the use of the LOCATE subprogram.

1100 CALL CLEAR
[110 CALL SPRITE(#1,33,7,1,1
25,23) . .- S
1120 YLOC=INT(RND*150+1)
[130 XLOC=INT(RND*200+1), .
140,FOR DELAY=1 TO 300%’ 4
DELAY ~ '
I%SO CALL LOCATE(#1,YLOC,XLO
C
1160 GOTO 120 ,‘
*  (Press CLEAR to stop the program.)

A
pv

-Line 110 creates a sprite as a fairly auickly moving red exclamation point.
Line 140 locates the sprite at a location randomly chosen in lines 120 and 130.

Line 150 repeats the process.

-

Also see the third example of the SPRITE subprogram, on page X.
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L0G function=--Natural Logarithe

Format

LOG{ numeric-expression)

Type
REAL

Purpose

The LOG function returns the natural logarithm of the value of the numeric-
expression.

LOG is the invérse of the EXP function.

Cross Reference

EXP

tol numerié—expresSion—-The value of the numeric-expression must be
greater than zero.

EXAMPLES
TIOO PRINT LOG(3.4)

Prints the natural logarithm of 3.4, which is 1.223775432.

1100 X=LOG(EXP(7.2))

Sets X eaual to the natural logarithm of 2 raised to the 7.2 power, which is
7.2.

|10@ S=LOG(SQR(T))

N

.Sets S equal to the natural logarithm of the sguare root of the value of T.
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PROGRAM
The Tollowing program returns the logarlthm of any positive number in any base.

|100 CALL CLEAR
1110 INPUT "BASE: ™:B
|1120 IF B =1 THEN 110
{130 INPUT “NUMBER: ":N
{140 IF N =0 THEN 13D
1150 LG=LOG(N}/LOG(B)
1160 FRINT "LOG BASE"'B'"OF“
'N'"IS",LG
|170 PRINT
1180 GOTQ 110
(Press CLEAR to stop the program.)
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MAGNIFY subprogram

Format

CALL MAGNIFY(numeric-expression)

Furpose

The MAGNIFY subprogram enables you to specify whether all sprites are single-
or double-sized and whether they are unmagnified or magnified.

Cross Reference

CHAR, SARITE

.0-
-

numeric-expression--The value of the numeric-expression
specifies %ﬁe size and magnification ¥ievel” of all sprites.
(You cannot sgecify the level of an indivicual sprite.)

LEVEL CHARACTERISTICS

Single-sized, unmagnified
Single-sized, magnified
Double-sized, unmagnified
Double-sizeqd, magnified

UV

-

The screen position of the pixel in the upper-left corner of a sprite is
considered to be the position of that sprite. That pixel remains in the same
screen position regardless of changes to the magnification level. :

When you enter TI Extended BASIC II, sprites are single-sized and unmagnified
(level 1). When your program ends (either normally or because of an error),
stops at a breakpeint, or changes graphics mode, the sprite magnification
level is restored to l.

Single-Sized Sprites

A single-sized sprite is defined only by the character you specify when the
sprite is created. \ -

- Double-Sized Sprites

A double-sized sprite is defined by four consecutive characters, including the .
character that you specify when the sprite is created.

-
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/

If the number of the character you specify is a multiple of 4, that character
is the first of the four characters that comprise the sprite's definitlion. If
the character number is not s multiple of 4, the next lower character that is
a multiple of four is the first chsracter of the sprite.

The first of the four characters defines the upper-left quarter of the sprite,
the second character defines the lower-left quarter of the sprite, the third
defines the upper-right cuarter of the sprite, and the last of the four
characters defines the lower-right cuarter of the sprite.

Unmagnified Sprites .

An unmagnified sprite occupies only the number of characters on the screen
specified by the characters that define it.

A single-sized unmagnified sprite occupies 1 character position on the screen;
a double-sized unmagnified sprite occupies 4 character positions.

Magnified Sprites

A magnified sprite expands to twice the helght and twice the width of an
unmagnified sprite. The expansion occurs down and to the right; the pixel in
the upper-left corner of the sprite remains in the same screen position.

A magnified sprite has 4 times the ares of an unmegnified sprite. When you
magnify a sprite, each pixel of the unmagnified sprite expands to 4 pixels of

.~ the magnifiea sprite.

A single-sized magnified sprite occupies 4 character positions on the screen;
a double-sized magnified sprite occupies 16 character positions. . .

PROGRAM

The following program illustrates a use of the MAGNIFY subprogram.

A 1ittle figure (singlexsized, unmagnified) appears near the center of the
screen. In a moment, it becomes twice as big (single-sized, magnifiedq),
covering four character positions. In another moment, it is replaced by the
upper-left corner of a larger figure (single-sized, magnified), still covering
four character positions. Then the full figure sppears (double-sized,
magnified), covering sixteen character positions. Finally it is reduced in
size to four character positions (double-sized, unmagnified).

-*
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1100 CALL CLEAR

1110 CALL CHAR(248,"1898FF3D
3C3CE404")

1120 CALL SPRITE(#1,248,5,92
124) ' :

1130 coswe 230

1140 CALL MAGNIFY(2)

|150 GOSUB 230

1160 CALL CHAR(248,"OLO3C34AL
7F ¥ 0707070707 7E 7C40000080C0
c?aorcraazesaoeoensosososom
(]

170 Gosue 230

|180 CALL MAGNIFY(4)
1190 GOSuUB 230

200 CALL MAGNIFY(3)
1210 GOsSwB 230

220 STOP

|230 REM DELAY

1240 FOR DELAY=1 TO 500
1250 NEXT DELAY

1260 RETURN

Liﬁe 110 defines character 248.

Line 120 sets up a sprite using character 248. By default the magnification
factor is 1.

Line 140 changes the mégnification factor to 2.

Line 160 redefines character 248. Because the definition is 64 characters -
long, it also defimes characters 249, 250, and 251.

Line 180 changes the megnification factor to 4.

Line 200 changes the magnification factor to 3.
SR R . s .
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MARGINS subprogram

" Format

CALL MARGINS(left,right,top,bottom)

Purpose _

The MARGINS subprogram enables {gu to define screen margins. The margins you
specify define a screen window that affects the operation of several
instructions.

Cross Reference

ACCEPT, CLEAR, DISPLAY, DISPLAY USING, GRAPHICS, INPUT, LINPUT, PRINT, PRINT
USING

lo! left, right, top, bottom--teft, right, top, and bottom are
numeric expressions whose values specify the margin indenfion
from the four edges of the screen. &t

The margins cannot "overlap®§ that is, the position of the top margin must be
higher on the screen than the bottom mergin, and the positlon of the left
margin must be farther left on the screen than the right margin.

- When creating a screen window, you must leave the window large enough to allow.
entry of a command. :

-

The valid range for margin indentjon varies according to the graphiés mode.
Acceptable values for the sum of Vpposing margins in each mode are as follows:

MODE TOP&BOTTOM LEFT&RIGHT
- Pattern e 0-23 . 0-31

Text 0-23 ' 0=-39

Split-Screen 0-7 0=-31

The upper-left corner of the window defined by the margins is considered to be
the intersection of row 1 and column 1 by the ACCEPT, DISPLAY, and DISPLAY
USING instructions that use the AT option.

The-lower-left corner of the window is considered to be the beginﬁing of the
imput line by the ACCEPT, INPUT, and LINPUT instructions.

The lower-left corner of the window is considered to be the beginning of the
print line by the DISPLAY, DISPLAY USING, PRINT, and PRINT USING instructions.

when the ACCEPT, INPUT, LINPUT, PRINT; or PRINT USING instructions cause
scrolling, scrolling occurs only in the window.

Page 125




¢

¥ ) . - - - - . -'q - © -

- R - kit = [P U

2171L-Cnmputer 99/8 Reference Guide--Final Draft 09/15/83

ThgtgLEAR GCHAR, HCHAR, and VCHAR subprograms are not affected by the margin
settings. )

In Pattern and Text Modes, the margins can extend to the edges of the screen.
In the Split-Screen Modes, the margins can extend to the edgeé of the text
portion of the screen. The graphics portion of the screen is not affected by
the margin settings.

High-Resolution and Multicolor Modes are not affected by the margin settings.
when you enter TI Extended BASIC 1I, the left and right margins are each set
to 2, and the top and bottom margins are each set to 0. Wwhen a program

running in High-Resolution or Multicolor Mode ends, these default margin
settings are restored.

when you change graphics mode} the default margin settings (2, 2, 0, 0) are
restored.

EXAMPLES
TIOO CALL MARGINS(2,2,2,2)
Indents 8ll four margins 2 spaces.

: |100 CALL MARGINS(5,5, 8 8)

Indents the left and right margins 5 spaces; indents the top and bottom
margins 8 spaces. _ -
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MAX function--Maximum

Format

MAX(numeric-expressionl,numeric-expression2)

Typé
Numeric (REAL or INTEGER)

Purpose _
The MAX function returns the lafger value of two numeric-expressions.

MAX is the opposite of the MIN function.

Cross Reference

MIN

If the values of the numeric-expressions are equal, MAX returns that value.

EXAMPLES
TIOO PRINT mAX(3,8)

Prints B.

|100 F-MAX(3512,1800000)

Sets F equal to ZE12.

1100 G=MAX(=12,=4)
Sets G eqgual to -4.
. 1100 A=7::B==5

{110 L=MAX(A,B)

Sets L. enual to 7 when A=7 and B==5.

P
-
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MERGE

Format

MERGE ["]file-specification("]

Purpose

The MERGE command combines a program from an external storage device with the
program currently in memory. MERGE 1s frequently used to combine several
previously written program segments into one program.

Cross Referencé

SAVE

0 file-specification--The file-specification is a string constant

that Indicates the name of the program on the external device

(see Seeddsn.y, "File Specification?gg. The flle-specification pes
m . -

can optionally be enclosed in quota marks.

The lines of the external program are inserted 1n_%§g§ﬁggig%§_prder among the
lines of the program in memory. If a line number in the external program

: dupligates a line number in the program in memory, the new line replaces the
old line. : ‘

The MERGE command does not clear breakpoints. ' -

A program on én external device can be merged only if it was saved with the
MERGE option of the SAVE command. '

TMERGE DSK1.SUB

Merges the program SUB into the program currently in memory.
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FROGRAM
Tisted below is ar example of how to merge programs. If the following program

1s saved on DSK]1 as BOUNCE with the merge option, it can be merged with other
programs.

1100 CALL CLEAR
1110 RANDOMIZE
[140 OEF RNDSO=INT(RND*50-25

)

1150 GOoSue 10000

110000 FOR AA=1 TO 100
110010 QU=RND50

| 10020 LL=RND50

110030 CALL MOTION(#1,QQ,LL)
[10040 NEXT AA

110050 RETURN

| SAVE "DSK1.BOUNCE",MERGE
INEW

Place the following program into the computer's memory.

{120 CALL CHAR(96,"18183CFFF
F3C1818")
|130 GALL SPRITE(#1,96,7,92, -
128)

- 1150 GOSUB 500
1160 STOP

Now merge BOUNCE with the above program.
{MERGE DSK1.BOUNCE

The program that results from merging BOUNCE with the above program is shown
here. '
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O

. JLIST
100 CALL CLEAR
110 RANDOMIZE
120 CALL CHAR(96,"18183CFFFF
3C1818")
13? CALL SPRITE(#1,96,7,92,1
28
140 DEF RNDSO=INT(RND*S0-25)
150 GOSUB 10000
160 STOP
10000 FOR AA=1 TO 100
10010 QQ=RND50
10020 LL=RNDS0
/10030 CALL MOTION(#1,QQ,LL)
10040 NEXT AA
10050 RETURN

Mote that line 150 is from the program that was merged (BOUNCE), not from the
program that was in memory.
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MIN function==Minimum

Format
MIN(numer1c~e;Eressionl,numeric»exgressionZ)

Type
Numeric (REAL or INTEGER)

Purpose

The MIN function returns the smaller value of two numeric-expressions.
MIN is the opposite of the MAX function.

Cross Reference

MAX

If the values of the numeric-éxgressions are egual, MIN returns that value.

EXAMPLES
T100 PRINT MIN(3,8)

Prints 3.

1100 F=MIN(3E12,1800000)
Sets F-eaual to 1800000.
1100 G=MIN(-12,-4)

Sets G eaqual to =12.

1100 A=7::B==5 X
- 1110 L=MIN(A,B)

Sets L eqgual to -5 when A=7 and B=-5.
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MOTION subprogram

Format '

CALL MOTION(#sprite-number,vertical-velocity,horizontal-veloeity[,...])

Purpose

The MOTION subprogram enables you to change the velocity of one or more
sprites.

Cross Reference

SARITE
to! sprite-number--The sprite-number is a numeric expression whose
v%Iue specifies the number of a sprite as assigned by the SPRITE
subprogram.
{o!

vertical-velog;§¥, horizontal-velocity--The vertical- and
horIzontal-veJ ty are numeric expressions whose values range
from =128 to 3 IT both values are zero, the sprite is
stationary. The speed of a sprite is in direct linear
proportion to the absolute value of the specified velocity.

A positive vertical-velocity causes the sprite to move toward
the top of the screen; a negative vertical-velocity causes the
sprite to move toward the bottom of the screen.

A positive horizontal-velocity causes the sprite to move to the
right; a negative horizontal-velocity causes the sprite to move
to the left.

If neither the vertical- nor horizontal-velocity are zero, the
sprite moves at an angle in & direction and at & speed

determined by the velocity values.

When a moving sprite reaches an edge of the screen, it disappears. The sprite
reappears in the corresponding position at the opposite edge of the screen.

e

Page 132




¢

- " A

2171l ==Computer 95/8 Reference Guide--Fimsl Draft 09/15/83

PROGRAM

The Tollowing program illustrates a use of the MOTION subprogram.

1100 CALL CLEAR

|11c): CALL.SPRITE(#1,33,5,92,
124

1120 FOR XVEL=-16 TO 16 STEP
2 .

130 FOR YVEL==16 TO 16 STEP
2

[140 DISPLAY AT{12,11):XVEL;
YVEL

|150 CALL MOTION(#1,YVEL,XVE
L) .

|160 NEXT YVEL

[170 NEXT XVEL

Line 110 creates a sprife.

Lines 120 and 130 set values for the motion of the sprite.

Line 140 displays the current values of the motion of the sprite.
tine 150 sets the sprite in motion.
Lines 160 and 170 complete the loops that set the values for the motion of the

. sprite.
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NEW

Format

NEW

Purpose

The NEw command erases the program currently in memory, so that you can enter
a new program.

The NEW command restores the computer to the condition it was in when you

selected TI Extended BASIC II from the main selection list, with the following
exceptions: _

fo! memory allocated by the INIT subprogram is not returned to the
memory area available to Extended BASIC 1I.

ass
= ]
-

Assembly-language subprograms loaded by the LOAD subprogram
remain in memory. '

NEW restores all other default values, closes any open files, erases all
variahle values and names, and cancels any BREAK or TRACE commands in effect.
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NEXT
Format

NEXT control-variable

Purpose
The NEXT instruction marks the end of a FOR-NEXT loop.

You can use NEXT as e;ther a program statement or a command.

Cross Reference

FOR TO

-+ H control-variable--The control-variable is the same .
control-variable that appears in the corresponding FOR TO
instruction. .

The NEXT instruction 1s alway$ paired with a FOR TO instruction to form a
FOR-NEXT loop (see FOR TO).

- A NEXT statement camnot be part of an IF THEN statement.

If NEXT is used as a command, it must be part of a multiple-statement line.” A
FOR TO instruction must precede it on the same line.

PROGRAM

- The foIlowing prog:am illustrates a use of the NEXT statement in lines 130 and
140. R : .

1100 TOTAL=D

110 FOR COUNT=10 TO O STEP
-2

|120 TOTAL=TOTAL+COUNT
130 NEXT COUNT

{140 FOR DELAY=1 TO 100::NEX

T DELAY

1150 PRINT TOTAL,COUNT;DELAY
" |RUN

30 -2 101
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NUMBER

Format [

sSNUMBERS; [initial-line-numberl(,increment]
sSNUM  §; o

Purpose

The NUMBER commend puts the computer ln Number moce, so that 1t automatically
generates line numbers for your program.

lo! initial-line-number--If you enter an initial-line-number, the
First 1ine number displayed is one you specify. If you do not

specify an initial-line-number, the computer starts with line
number 100,

lo! increment--Succeeding line numbers are generated by adding the
value of the numeTic expression increment to the previous line
number. Note that to specify an Increment only (without
specifying an initial-line-number), you must precede the
increment with a comma. The default increment is 10.

. If a line number generated by the NUMBER command is the number of a line
already in the program in memory, the existing program line is displayed with

the line number. To indicate that thé displayed line is an existing program

line, the prompt symbol (i) that normally appears to the left of the line -

number is not displayed. When the computer displays an existing program line,

you can elther edit the line or press ENTER to leave the line unchanged.

If you enter a program line that contains an error, the appropriate error
message is displayed, and the same line number gppears again, enabling you to
retype the line cq:rectly.

If the next line number to be generated is greater than 32767, the computer
leaves Number Mode.

To leave Number Mode, press CLEAR (FCTN 4). If the computer 1s displaying
only a line number (that 1s, a 1ine number not followed by any characters),
you can leave Number Mode by pressing ENTER, UP ARROW, DOWN ARROwW, PROC'D,
BEGIN, AID, or BACK. . '
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Special Editing Keys in Number Mode

In Number Mode, you can use the editing keys whether you are changing existing
program lines or entering new ones.

LEFT ARROW (FCTN S)--Pressiné LEFT ARROW moves the cursor one character

position to the left. When the cursor moves over a character, it does
not change or delete it.

RIGHT ARROW (FCTN D)--Pressing RIGHT ARROW moves the cursor one character
position to the right. When the cursor moves over a character, it does
not change or delete it.

INS (FCTN 2)--Pressing INS enables you to insert characters at the cursor
. position. Characters that you type are inserted until you press one of
" the other special editing keys. The character at the cursor position
and all characters to the right of the cursor move to the right as you
type. You may lose characters if they move so far to the right that
they are no longer in the program line. -

DEL (FCTN 1)--Pressing DEL deletes the character in the cursor position. All
characters to the right of the cursor move to the left.

ERASE (FCTN 3)--bressing ERASE erases the program line currently displayed
© (including the line number). The program line 1s erased only from the
screen, not from memory.

REDO (FCTN 8)—-Pressing REDD causes the program line or other text most
recently irput to be displayed. This can be especially helpful if you
make an error while editing a program line, causing the computer not to
accept it. Pressing REDO displays the original line so that you can
make corrections without having toc retype the entire line. When you
press REDO, the computer leaves Number Mode and enters £dit mode.

CLEAR (FCTN 4)--Pressing CLEAR causes the computer to leave Number Mode. If
T . you were entering & new program line, it is not accepted. If you were

changing an existing program line, any changes that you made are
ignored.

ENTER--If you press ENTER when the computer is displaying only a line number
(that is, a line number not followed by any characters), the computer
leaves Number Mode. If the line number is the number of an existing
program line, that program line'is not changed or deleted, .

If you press ENTER when the computer 1s displaying a line number
followed by & program line, that line is accepted and the next line
number is generated. The displayed line may be a new line that you
mave entered, en existing program line that you have not chamged, or an
existing program line that you have edited.

UP ARROW (FCTN E)==UP ARROW works exactly the same as ENTEE in Number mode.
DOWN ARROW (FCTN X)--DOWN ARROW works exactly-the same as ENTER in Number Mode.
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I the following, what you type is UNUERLINED.‘ Press ENTER after each line.
‘NUM 1nstructs cnmputer to number starting at 100 with increments of 10.

t-
1120 PRINT (Y+X)/Z
I130
NUM 105,5
110'2'11
115 S
ILIST
100 X=4
105 Y=7
110 Z=11
120 PRINT (Y+X)/2

NUM 110 instructs the computer to number starting at 110 with increments of
10. Change line 110 to Zall.

NUM 105,5 instructs the computer to number starting at line 105 with
- Increments of 5. Line 110 already exists.
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oLD

Format

OLD ["}file-specification[*]

Purpose
The OLD command loads 8 program from an external storage device into memory.
Cross Reference

SAVE

o
=]
-

file-sperification-=The file-snecification indicates the name of
the program to be loaded frém Eﬁ? external device (see Seetiort
% "File Specificationsﬁ?. ile-gpecification, a string
constant, can optionally be enclosed in cuotation marks.

The program to be loaded can be one of the following:
- to! A saved Tl Extended BASIC II program.

lo! A file in DISPLAY VARIABLE 80 format, created by the LIST
command or 3 text editing or word processing program.

aw
=)
L L

A specially prepared assembly-language program that executes °
automatically when it is loaded.

Before the program is loaded, all open files are closed. The program
currently in memory 1s erased after the program begins to load. .

: o (o
For more information see Section} “Leoading an Existing Program."

Protected and Unprotected Programs

To execute an unprotected Extended BASIC 1I program that has been loaded into
memoTy, enter the RUN command when the cursor appears. You can use the LIST
compand to display the program or any portion of the program.

Ir wt:.he program waaw the FROTECTED option of the SAVE command, it
starts executing en it 1s loaded. Wwhen the program ends (either

normally or becsuse of an error) or stops at a breakpoint, it is erased from
memory .
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EXAMPLES
Tob TSI

Displays instructions and then lcads into the computer's memory a program from
e cassette recorder.

|OLD "DSK1,MYPROG"

Loads into the computer's memory the program MYPROG from the diskette in disk
cdrive one.

|OLD DSK.DISK3.UPDATEBS

Loads into the computer's memo'ry the program UFDATE83 from the diskette named
DISK3. '
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ON BREAK

Format

ON BREAK STOP
ON BREAK NEXT
Purpose

The ON BREAK statement enables you to specify the action ¥ou want the computer
to take when either a breakpoint is encountered or CLEAR (FCTN 4) is pressed.

Cross Reference

BREAK

L L
[=]
.-

STOP--If you enter the STOP option, or if your program does not
include an ON BREAK statement, program execution stops when a
breakpoint is encountered or CLEAR is pressed.

L L
o
s

NEXT--If you enter the NEXT option, program execution continues
normally (with the next program statement) when a breskpoint is
encountered or CLEAR is pressed. If you press CLEAR while the
computer is performing an input or output operation with certain
external devices, an error condition occurs, causing the program.
to halt. When the NEXT option is in effect, pressing QUIT (FCTN
=) is the only way to interrupt your program. However, pressing
QUIT erases the program in memory and causes you to exit from T1
Extended BASIC 1I without closing any open files, possibly
causing the loss of data in those files.

 ON BREAK does not affect a breakpoint that occurs when a BREAK statement with £
no line-number-list is encountered in a program. :
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PROGRAM _ | '
The following program illustrates the use of ON BREAK.

[100 CALL CLEAR

1110 BRERK 150

1120 ON BREAK NEXT

1130 BREAK

1140 FOR A=1 TO 50

{150 PRINT "CLEAR IS DISABLE
DD“

160 NEXT A

{170 ON BREAK STOP

{180 FOR A=1 TO SO

1190 PRINT "NOW IT WORKS."
1200 NEXT ‘A

Line 110 sets a breakpoint at line 150.
tine 120 sets breakpoint handliing to go to the mext line.

ey

A breakpoint occurs at line 130 despite line 120, because no line number has

been specified after BREAK. Enter CONTINUE.

No ‘breakpoint occurs at line 150 because of line 120; CLEAR has no effect
during the execution of lines 140 through 160 because of line 120. Line 170

restores the normal use of CLEAR.
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ON ERROR

Format

;§ON ERROR STOP§;

$SON ERROR }ine-number$;
Purpose

The ON ERROR statement enables you to specify the action you want the computer
to take if a program error occurs.

Cross Reference

ERR, GOSUB, RETURN

H STOP--1f you enter the STOP option, or if your program does not
include an ON ERROR statement, program execution stops when a
program error oCCurs.

HH 1line-number--If you enter a line-number, a program error causes

program control to be transferred to the subroutine that begins
at the specified line-number. A RETURN statement in the
subroutine returns control to a specified program statement.

when an error transfers control to a subroutine, the line-nqu%r option 1is
cancelled. 1f you wish to restore it, your program must execute an ON ERROR
line-number statement again.

The ON ERROR line-pumber statement does not transfer control when the error is
caused by a RUN statement.

PROGRAM
The following program illustrates the use of ON ERROR.
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[100 CALL CLEAR

|ll° DATA IIA“ llal' OUBN l!cn

120 ON ERROR 190

130 FOR G=1 TO &4

1140 READ X$

1150 X=VAL{X$)

|160 PRINT X;"SQUARED IS™;X*

X

1170 NEXT G

|180 STOP

1190 REM ERROR SUBROUTINE
200 ON ERROR 230

210 X$="s"

| 220 RETURN

1230 REM SECOND ERROR .
240 CALL ERR(CODE,TYPE,SEVE

R,LINE)

|250 PRINT "ERROR";CODE;" IN
LINE";LINE

{260 RETURN 170

Line 120 causes any error to pass control to line 150.

Line 130 begins a loop.' An error occurs in line 150 and control passes to
line 190. .

- Line 200 causes the next error to pass control to line 230,

Line 210 changes the value of X$ to an acceptable value. Line 220 returns
control to the line in which the error occurred (line 150). _ <

The second time an error occurs, the SECOND ERROR subroutire is called because
of line 200, Line 240 obtains specific informatlion about the error by using
CALL ERR, Line 250 reports the nature of the error, and line 260 returns
control to line 170 of the main program, which begins the next iteration of
the loop. .

when the third error occurs, the message Bad argument in 150 is displayed
because the program does not specify what action to take if another error
occurs. Program execution ceases.
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ON GOSUB

Format

ON numeric-expression ;S§GOSUB §; line-number-list
;§G0 SUBS;

Purpose

The ON GOSUB statement enables you to transfer conditlonal program control to
one of several subroutines.

Cross Reference

GOSUB, RETURN

fo! rumeric-expression--The value of the numeric-expression
determines to which of the line numbers in the line-number-list
program control is transferred. . T o

if the value of the numeric-expression is 1, program control 1is
transferred to the subroutine that begins at the program

statement specified by the first line number in the
line-number-list; if the value of the numeric-expression is 2,
program control is transferred to the subroutine that begins at
the program statement specified by the second line number in the
line-number-1ist; and so on. : i .

If necessary, the value of the numeric-expression is rounded to
the nearest integer. The value of the numerIc-exEression must
be greater than or equal to 1 and less than or equal to the
number of line numbers in the line-number-list.

1ine-number-1list~~The line-number-list consists of one or more
Tine numbers separated by commas. Each line number specifies a
program statement at which a subroutine begins.

[ L
o
-

Use a RETURN statement to return program control to the statement immediately
following the ON GOSUB statement that called the subroutine.

To,évoid unexpected results, it is recommended that you exercise‘Speéial care
if you use ON GOSUB to transfer control to or from a subprogram or into a

" FOR-NEXT loop.
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EXAMPLES ,
0| 100 ﬁﬁ.x GOsSuUs 1000, 2000, 30

Transfers control to 1000 if X is 1, 2000 if X is 2, and 300 if X is 3.

1100 ON P-4 GOSUB 200,250,30
0,800,170

Transfers control to 200 if P-4 is } (P is 5), 250 if P-4 is 2, 300 if P-4 1s

.

3, 800 if P-4 is 4, and 170 if P-4 is 5.

PROGRAM

R -

The tollowing program illustrates a use of ON GOSUB.

|100 CALL CLEAR

[1l0 DISPLAY AT(11,1):"CHOOS
E ONE OF THE FOLLOWING:"
1120 DISPLAY AT(13,1):"1 AD
D TWO NUMBERS."

[130 DISPLAY AT(14,1):"2 MU
LTIPLY TWO NUMBERS."

140 DISPLAY AT(15,1):"3 SU .

BTRACT TwO NUMBERS."

|150 DISPLAY AT(16,1):"4 EX

~ IT PROGRAM." _

1160 DISPLAY AT(20,1):"YOUR
CHOICE:"

1170 DISPLAY AT(22,2):"FIRST
NUMBER 3"

1180 DISPLAY AT(23,1):"SECON
O NUMBER:"

1190 CALL MARGINS(2,2,0,0)

| 200 ACCEPT AT(20,14)VALIDAT

EZ(DIGIT):CHOICE

1210 IF CHOICE 1 OR CHOICE!4

THEN 200

1220 IF CHOICE=4 THEN STOP
1230 ACCEPT AT(22,16)VALIDAT
E(NUMERIC) :F IRST

|240 ACCEPT AT(23,16)VALIDAT
E(NUMERIC) :SECOND

{250 CALL MARGINS(2,2,0,16)
1260 ON CHOICE GOSUB 280,300
,320

1270 GOTO 190
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s

-

|280 DISPLAY AT{(3,1)ERASE AL
L sF IRST ; "PLUS" ; SECOND ; "EQUAL
S" ;FIRST+SECOND

[290 RETURN

300 DISPLAY AT(3,1)ERASE AL
L:FIRST ;" TIMES" ;SECOND ;"EQUA
LS" ;FIRST*SECOND

| 310 RETURN

|320 DISPLAY AT(3,1)ERASE AL
L:FIRST ;"MINUS" ; SECOND ;"EQUA
LS";FIRST-SECOND

| 330 RETURN

Line 260 determines whergito

-

go according to the value of CHOICE,
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§GOTO §; line-number-list
§G0 TO§;

Purpose

The ON GOTO statement enables you to transfer unconditional program control to
onet of several program statements.

Cross Reference

GOTO

e

"
2

o
(=]
Yl

PR

rumeric-expression—-The value of the numeric-expression
determines to which of the line numbers in the line-number-list
program control is transferred. If the value o e

numeric-expression is 1, program control is transferred to the
program statement specified by the first line number in the

line-number-1ist; if the value of the numeric-exgression is 2,
program control is transferred to the program s men
specified by the second line number in the line=-number-list; and
S0 on. o

If necessary, the value of the numeric-expression is rounded to
the nearest integer. The value of .the numeric-expression must

be greater than or eaual to 1 and less than or equal to the
number of line numbers in the line-number-list.

line-number-1ist--The line-number-list consists of one or more
1ine numbers separated by commas. Each line number specifies a
program statement. -

To aﬁoid unexpectéd'results, it is recommended that you exercise care if you
use ON GOTD to tramsfer control to or from a subroutine or a subprogram or
into a FOR=-NEXT loop.
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EXAMPLES :
TIOO ON X GOTO 1000,2000,300

Transfers control to 1000 if X is 1, 2000 if X is 2, and 300 if X is 3. The
equivalent statement using an IF-THEN-ELSE statement is IF X=1 THEN 1000 EiSE
IF X=2 THEN 2000 ELSE IF X=3 THEN 300 ELSE PRINT "ERROR!"::STOP.

1100 ON P-4 GOTO 200,250,300
, 800,170

Transfers control to 200 if P-4 is 1 (P is 5), 250 if P-4 is 2, 300 if P-4 is
3, 800 if P-4 is 4, and 170 if P-4 is 5.

PROGRAM

The following program illustrates a use of ON -—p GOTO. Line 260 determines
where to go according to the value of CHOICE.

1100 CALL CLEAR

1110 DISPLAY AT(11,1):"CHOOS
E ONE OF THE FOLLOWING:"

120 DISPLAY AT(13,1):"1 AD
D TWO NUMBERS.™

|120 DISPLAY AT(14,1):"2 MU -
LTIPLY TWO NUMBERS."

. 1140 DISPLAY AT(15,1):"3 SU

BTRACT TWO NUMBERS."

|150 DISPLAY AT(16,1):"4 EX
IT PROGRAM,” _ .
|160 DISPLAY AT(20,1):"YOUR
CHOICE:"

{170 DISPLAY AT(22,2):"FIRST
NUMBER : "

|180 DISPLAY AT(23,1) :"SECON

D NUMBER:! - :

{190 CALL MARGINS(Z,2,0,0)

| 200 ACCEPT AT(20,14)VALIDAT

E(DIGIT):CHOICE

|210 IF CHOICE 1 OR CHOICE|4
THEN 200 -
1220 IF CHOICE=4 THEN STOP
|230 ACCEPT AT(22,16)VALIDAT

E{NUMERIC) :F IRST

240 ACCEPT AT(23,18)VALIDAT

- E{NUMERIC) :SECOND

250 CALL MARGINS(2,2,0,16)
1260 ON CHOICE GOTO 270,250,
310

— - —_— e e i - v P U S g
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|270 DISPLAY AT(3,1)ERASE AL

L :F IRST ; "PLLIS™ ; SECOND ; "EQUAL

S" ;FIRST+SECOND

1280 GOTO 190

|290 DISPLAY AT(3,1)ERASE AL

L:FIRST;"TIMES" ; SECOND ;"EQUA

LS™;FIRST*SECOND

|300 GOTO 190

210 DISPLAY AT(3,1)ERASE AL

L :FIRST ; "MINUS" ; SECOND ; "EQUA
" :FIRST=-SECOND

1320 GOTD 150
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ON WARNING

Format

ON WARNING

Purpose

s SPRINTS;
;§STOP §;
sSNEXT §;

The ON WARNING statement enables you to, specify the actlon you want the
computer to take if a warning conaition occurs during the execution of your

- «program.

A werning, a condition caused by invalid irmput or output, does not normally
cause program execution to be terminated.

1o!

L L
o

S

PRINT--If you enter the PRINT option, or if your program does
not include an ON WARNING statement, the computer displays a
warning message when a warning condition occurs during program
executlon,

STOP--1If you enter the STOP option, program execution stops when
a warning condition occurs during program execution.

NEXT-=If you enter the NEXT option, program execution continues
normally when a warning condition occurs and no warning message
is displayed. Normally, execution continues beginning with the
next program statement; however, if the cause of the warning is
an 1nvalid response to an INPUT statement, program execution
continues beginning with that same INPUT statement.

You*ﬁéy*hédé multiple ON WARNING statements in the same program.
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PROGRAM 7
The following program illustrates the use of ON WARNING,

1100 CALL CLEAR
1110 ON WARNING NEXT
1120 PRINT 120,5/0
1130 ON WARNING PRINT
{140 PRINT 140,5/0
[150 ON WARNING STOP
|60 PRINT 160,5/0
" 1170 PRINT 170
|RUN .
120 9. 99995E 444
140
* WARNING
NUMERIC OVERFLOW IN 140
9.99995C 4"+
160
* WARNING
NUMERIC OVERFLOW IN 160

‘Line 110 sets warning handling to go to the next line. Line 120 therefore
prints the result without any message.

~ Line 130 sets warning handling to the default, printing the message and then
continuing execution. Line 140 therefore prints 140, then the warning, and
then continues. -

Line 150 sets warning handling to print the warning message and then stop °

eaéemtion. Line 160 therefore prints 160 and the warning message and then
stops.
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L]
2

DISPLAY--The computer transfers data in ASCII fo
DISPLAY files can only use FIXED records of 64

in the PRINT field and the field sepsrator.

=
2

that can be performed on the file.

file.

accessed.

f you open an existing file for OUTRUT, the data items you
write to the file replaceg those currently in the file.

If you do not specify an open-mode, it is assumed to be UPDATE.

.-
e

engths).

to be VARIABLE.

RELATIVE files must have FIXED records. If you do not specify
the record-type of a RELATIVE file, it is assumed to be FIXED.

o
L)

size (for VARIABLE records) of each record.

If you do not specify a record-length, its value is supplied by

the peripheral.

1file-t e-~The file-type specifies the format of data in the
file.

INTERNAL~~The computer transfers data in binary format.
This is the most efficient method of sending data.

no file-type is specified in OPEN, the default is DISPLAY,

DISPLAY type files require a special kind of output

record. Each element in the PRINT field must be separated
' by a comma enclosed in quotation marks. The comma serves
as a field separator in the file. The omission of this
comma causes an I/0 error. Note: This is not the same as a
print separator, which must be inserted between an element

open-mode--The gpen-mode specifies the input/output operations

INPUT--The computer can only read cata from the file.
OUTRUT=-=The computer can only write data te the file.
UPDATE~-The éomputer can both read from and write to the

APFEND--The computer can only write data and only at the
end of the file; records already in the file cannot be

record-type--The record-type specifies whether the records in

are FIXEU"TEII'E¥EEhe same length) or VARIABLE (of

SEQUENTIAL files can have FIXED or VARIABLE records. If you do
not specify the record-type of a SEQUENTIAL file, it is assumed

record-length--You-can optionally specify the length of records
in the file.

. Record—leggth is a numeric expression, the value
of which speciTies the fixed size (for FIXED records) or maximum

W |




T ) - o= . » - - -

et e et 1 e <ot s o 20 sl et R s b+ o = e At A o e <1 ot e et St et e Ean ook M " Ak e A N MR ot —— i Sy e S Rt i b

2173L--Computer 99/8 BASIC Reference Guide-~Final Draft 9/15/83

OFEN

Format

OPEN #file-number:file-specification(,file-organization[ sizel]
{,rile-typell,open-mode]l, recorc-typel record-ieng

Purpose

The OPEN instruction establishes an association between the computer and an
external device, enabling you to store, retrieve, and process data.

Cross Reference

CLOSE, INPUT, PRINT

- H file-number--The file-number is a numeric expression having a
value between 1 and 255. The file-number is assigned to the
external file or device indicated by the file-specification, so
that input/output processing instructions may refer to the file
by its file-number. While a file is open, its file-number
cannot De assigned to another file. However, you may have more
than one file open to a device at one time. File-number O
always refers to the keyboard and screen of your computer, and
is always open. You cannot open or close file-rumber C.

-

If necessary, the file-number is rounded to the nearest integer.
to! ?ile-specification--The file-specification is a string
: expression; you use a string constant, you must enclose it in
cuotation marks. For more Information, see "File
Specifications,” page XX. .-
Options

The following options may be entered in any order.

lo!  file-orgsnization--The file-organization specifies whether
- Tecords are to be accessed sequentially or réandomly. Enter
SEQUENTIAL for sequential access, or RELATIVE for random
access. Records in a sequential-access file are read or written
in seauence from beginning to end. Records in a random-access
(relative-record) file can be accessed in any order {they can be
processed randomly or seauentially).

If you do not specify a file-organization, it is assumed to be
SEQUENTIAL. _

o
-

size--You can optionally specify the initial size of the file.
Size is a numeric expression, the value of which specifies the
Tnitial number of records in the file. Note: The size option
cannot be used with all peripherals.
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If you open a file that does not exist, a flle is created with the options you

specify. If you open a file that does exist, the options you specify must be
the same as the options that you specified when you created the file, except
that a file with FIXED records can be opened as either SEQUENTIAL or RELATIVE,
:egardless of the file-organization that you specified when you created the
ile.

For more information about the options available with a particuler device,
refer to Ehe owner's manual that comes with that device.

EXAMPLES
TIOO OFEN #1:"CS1",QUTFUT,FI
XED :

Opens a file on cassette. The file' is SEQUENTIAL, with data stored in DISPLAY
format. The file is ggened in OUTAUT mode with FIXED length records -thati-have”
a-leRgHT of 64 byt!is'. ;

1300 OPEN #23:"DSK.MYDISK.X" -
,RELATIVE 100, INTERNAL,FIXED
. yUPDATE

Opens a file named "X". The file is on the diskette named MYDISK in whlchever
drive that Ziskette is located. The file is RELATIVE, with data kept in .
INTERNAL format with FIXED length records thet-heve-a—maximum—tengibtof 80
bytes. The file is opened in UFDATE mode and starts with 100 records made
avalilable for it. ‘

| 100 OPEN: #243:A$, INTERNAL

where A$ equals "DSK2.ABC", assumes a file on the diskette in drive 2 with a
name of ABC. The file is SEQUENTIAL, with data kept in INTERNAL format. The
tile is opened in UPDATE mode with VARIABLE length records that have a maximum
length of 80 bytes. _

-
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e e e e R e e e o ——— i wn T T M St s e e e b e e - Tes R




== . ) . ) : - -

2173 -~Computer 99/8 BASIC Reference Guide~--Final Draft 9/15/83

PROGRAM
The following program emulates the use of the SIZE option in an OPEN statement.

|100 OFEN #1:"DSK1.LARGE",RE
LATIVE

1110 PRINT #1,REC 100:0

1120 CLOSE #1

[130 OPEN #1:"DSK1.LARGE",SE
QUENTIAL ,FIXED

1200 CLOSE #1

Line 100 opens a RELATIVE file on diskette.

Line 110 writes to the 100th record, thereby reserving space for 100
contiguous records.

Line 120 closes the flile.
Line 130 reopeﬁs the file, this time with SEQUENTIAL file organization.
Line 200 closes the file.
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OPTION BASE

Format

OPTION BASE ;§0§;
;81§;

Purpose

-The OPTION BASE statement enables you to set the lower limit of srray
subscripts.

Cross Reference

DIM, INTEGER, REAL

You can use the OPTION BASE statement to specify a lower array-subscript limit
of either C or 1. If your program does not include an OPTION BASE statement,
the lower limit is set to O.

The OFTION BASE statement applies to every array in your program. You can
have only one OPTION BASE statement in a program.

If vou do not set the lower array-subscript limit to 1, the computer reserves
memory for element O of each dimension of each array. To avoid reserving
unnecessary memory, it is recommended that you set the lower limit to 1 if-
your program does not use element O.

The OPTION BASE statement must have a lower line number than any DIM statement
or any reference to an array in your program. The OPTION BASE statement is
evaluated during pre-scan and is not executed. :

The OPTION BASE statement cannot be part of an IF THEN statement.

EXAMPLE ,
TIOO OFTION BASE 1

Sets the lowest allowable subscript of .all arrays to one.

w
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PATTERN subprogram

Format

CALL PATTERN(#sprite-number,character-code(...])

Purpose

The PATTERN subprogram enables you to change the pattern of one or more
Sprites. *

Cross Reference

CHAR, MAGNIFY, SPRITE '

‘o! rite-number--The sprite-number is a numeric expression whose
value specifies the number of the sprite as assigned in the SPRITE
subprogram.

o
o
-

character-code-~Character-code is a numeric expression with a
value from 0-255, specifying the character number of the character
you went to use as the pattern for a sprite.

If you use the MAGNIFY subprngram to chenge to double-sized sprites, the
sprite definition includes the character specified by the character-code and
three additional characters (see MAGNIFY).
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PROGRAM
The following program illustrates the use of the PATTERN subprogram.

|100 CALL CLEAR

|110 CALL COLOR(12,16,16)

1120 FOR A=19 TO 24

1130 CALL HCHAR(A,1,120,32)

1140 NEXT A

1150 A$="01071821214141FFFF4

141212119070080E09884848282F

FFF8282848498E000"

1160 B$="01061820305C4681814

246242C180700806018342462428

181623A0C0418E000Y

1170 C$="0106182C24464281814

65C3020180700806018040C3A628

181426224341 86000

1180 CALL CHAR(244,A$,248,B%

,252,C$)

|190 CALL SPRITE(#1,244,5,13

0,1,0,8)

|200 CALL MAGNIFY(3)

{210 FOR A=244 TO 252 STEP 4

1220 CALL PATTERN(#1,A),e? -

|230 FOR DELAY=1 TO 15:: NEX
T DELAY .

| 240 NEXT A

250 GOTO 210

{Prezs CLEAR to stop the program.) : ‘ .

Lines 110 through 140 build a floor.
Lines 150 tﬂpugh 180 define characters 244 through 255.

Line;lﬁ@.éreates a sprite in the shape of a wheel and starts it moving to the

Line 200 makes the sprite double.sized.
FaS

Lines 210 through 250 make the spokes of the wheel appear to move as the
character displayed 1s changed.

See also the third example of the SFRITE subprogrem, on page X.
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PEEK subprogram--Peek at CPU RAM

Format

CALL FEEK(address,numeric-variable-list )

"

W address,numeric-variable—iist(,...]])

Purpose

The PEEK subprogram enables you to ascertain the contents of specified CRU
memory addresses.

You can use the PEEKV subprogram to ascertain the contents of VDP memory.

Cross Reference

LOAD, PEEKV, POKEV, VALHEX

»-
o

=
=]

numeric-variable-list.

address--The address is a numeric expression whose value

specifies the first CPU (Central Processing Unit) memory address

at which you want to peek. _
The address must have a value from -32768 to 32767 inclusive.

You can specify an address from 0 to 32767 inclusive by
specifying the actual address.

You can specify an address from 32768 to 65535 inclusive by
subtracting §5536 fTom the actusl address. This will result in
a value from -32768 to -1 inclusive.

If you know the hexadecimal value of the address, you can use

the VALHEX function to convert it to a decimal numeric
expression, eliminating the need for manual calculations.

If necessary, the address is rounded to the nearest integer.

numeric-variable-list--The numeric-variable-list consists of one

Or more numeric-varisbles separated by commas. Bytes of data

starting from the specified CFU memory address are assigned
sequentially to the numeric-variables in

One byte, with a value from O to 255 inclusive, is returned to
each specified numeric-variable.
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You can specify multiple addresses and numeric-variable-1ists by entering a
null string (two adjacent quotation marks) as a separalor between a
numeric-varisble-list and the next address.

I? you call the FEEK subprogram with invalid parameters, the computer may
function erratically or cease to function entirely. If this occurs, turn off
the computer, wait several seconds, dnd then turn the computer back on again.

EXAMPLES -
'ITGI)Tcm.‘ PEEK(8192,X1,X2,X3
, X4

Returns the values in memory locations 8192, 8153, 8194, and 8195 in the
variables X1, X2, X3, and X4, respectively.

1100 k(B
"' ] Y ]
SRt GIAL),  GIRER

Returns the(yalues in S - and Z

respectively; values in locations #2433, #2434, and #2435 in A, B8, and
C, respectively. ’

100 CALL FEEK(VALHEX("4F55"
)4 V1,V2,V3)

-

Uses VALHEX to ascertain the decimal eauivalent of the hexadecimal number
455, which is 20309. Then the values in locations 20309, 20310, and 20311
are returned in vl, V2, and V3, respectively.

FROGRAM . :.0 "~ . .
The ?oIlowing program returns in A the number of the highest numbered sprite

(#15) currently in use. A zero is returned to B, becsuse no sprites are
defineqg after the DELSPRITE statement. :

1100 CALL CLEAR :
I110 CALL SPRITE(#15,33,7,10
0’100,0'0) N
1120 CALL PEEK(VALHEX("B37A" .
) 4
1120 CALL DELSPRITE(ALL)
; 14()3 CALL PEEK(VALHEX("837A"
.B
1150 PRINT A,B
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PEEKV subprogram--Peek at VDP RAM

Format

CALL PEEKV(address,numeric-variable-list
[,»", address, numericeveriable=list(,...1])

Purpose

The PEEKV subprogram enables you to ascertain the contents of specified VOP
memory addresses. -

You can use the PEEK subprogram to escertain the contents of CPU memory.

Cross Reference

LOAD, PEEK, POKEV, VALHEX

address--The address is a numeric expression whose value

.-
o
.-

specifies the first VOP (video Display Processor) memory address

at which you want to peek.
The address must have a value from O to 16383 inclusive.

If you know the hexadecimal value of the address (0000-3FFF),
you can use the VALHEX function to convert it to a decimal
numeric expression.

If necessary, the address is rounded to the nearest integer.,

numeric-variable-list—=The numeric-variable-list consists of one
or more numeric-variables separated by commas. Bytes of data
starting from the specified VDOP memory address are assigned
sequentially to the numeric-variables in the
numeric-variable-list.

P

~ One byte, with a value from 0 to 255 inclusive, is returned to
each specified numeric-variable.

You;cah specify multiple addresses and numeric-variable-lists by entering a
‘null string (two adjacent quotation marks) as a separator between a
numeric-variable-list and the next address.

If you call the FEEKV subprogram with invalid parameters, the computer may
function erratically. If this occurs, turn off the computer, walt several
seconds, then turn the computer bacie-on.
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EXAMPLE
T{O'G_GWLL PEEKV( 6300,A1,A2,A
3

Returns the values in locations 6300, 6301, and 6302 in Al, A2, and A3,
respectively.

FROGRAMS _
The following program gives an example of the use of PEEKV.

|100 CALL CLEAR

110 CALL .POKEV(32%#12+16,66)
1120 CALL PEEKV(32%12+16,A)
{130 PRINT A

Line 110 pokes a "B8" into a locatlion that causes it to appear in the middle of

the screen. dhépe 120 peeks at that location, and assigns the value found
there (66) tohR. "inbk

The next program starts a sprite moving diagonally across the screen. Lline
120 assigns the values of the row and column coordinates of the sprite to Y
and X, respectively.

100 CALL CLEAR

- |110 CALL SPRITE(#1,33,5,100

,100,25,25)
|120 ‘CALL PEEKV(VALHEX("300" . .
),Y,X)
1130 DISPLAY AT(24,1):Y3X
1140 GOTO 120
(Press CLEAR to stop the program.)
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PL function--Pi

Format

PI

Type
REAL

Purpose

The PI function returns the value of pi.

The value of pi 1s 3.14159265359.

. EXAMPLE
TIOU VOLUME=4/3*PI*6"3

Sets VOLUME eaual to four-thirds times pi times six cubed, which is the volume
of a sphere with a radius of six. )
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-~

POKEY subprogram--Foke to VOP RAM

Format

CALL POKEV(address,byte-1ist(,"",address,byte-1ist[,...]])

Purpose

L]
The POKEV subprogram enables you to assign values directly to specified VOP
memory adgresses. i

You can use the LOAD subprogram to assign values to CPU memory.
Cross Reference

LOAD, PEEK, PEEKV, VALHEX

.
o
)

address--The address is a numeric expression whose value
specities the T1rst VOP (Videu Display Processor) memory address
where data 1s to be poked. If the byte-list specifies more than
one byte of data, the bytes are assigned to seauential memory
addresses starting with the address you specify.

The address must have a value from O to 16383 inclusive.

If you know the hexadecimal value of the address (0OCO-3FFF),
you can use the VALHEX function to convert it to a decimal -
numeric expression.

If necessary, the address is rounded to the nearest integer.

. =
SO
an

byte-1list—-The byte-list consists of one or more bytes of data,
separated by commas, that are to be poked into VOP memory
starting with the specified address.

Each byte in the byte-1list must be a numeric expression with a
value from O to 3?%67. If the value of a byte is greater than
255, it 1s repeatedly reduced by 256 until it is less than 236.
If necessary, a byte is rounded to the nearest integer.

You:can specify multiple addresses and b te-1ists by entering a null string
(two adjacent guotation marks) as & separator between a byte-list and the mext
address.

If you call the POKEV subprogram with invalid parameters the computer may
function erratically. If this occurs, turn off the computer, walt several
seconds, then turn the computer back . on.
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EXAMPLES
TIOO CALL POKEV(3333,233)

Pokes the value 233 into location 3333.

100 CALL POKEV(13784,273) .
Pokes the value 17 (273 reduced by 256 once) into location 13784.

1100 CALL POKEV(7343,246,"",
- VALHEX("2E4F™),433)

Pokes the value 246 into location 7343, and uses VALHEX to ascertain the
decimal equivalent of the hexadecimal number 2E4F (11855). The value 177 (433
reduced by 256 once) is then poked into this location. ‘

FROGRAM : ‘
The followlng program uses POKEV to display on the screen the characters that

correspond to ASCII codes 65 through 208, at the location specified by the
value of R*32:+C, ,

|100 CALL CLEAR: :X=65

. 1110 FOR R=0 TQ 23

- |120 FOR C=0 TO 31 STEP 6
{130 CALL POKEV(R#*32+C,X)
140 X=X+1

1150 NEXT C

|160 NEXT R
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POS function--Position

Format .
POS(string-expression, substring,numeric-expression)

Type
INTEGER

Purpose

The POS function returns the position df the tirst occurrence of 8 substring
within a specified string.

10! string-expression--The string-expression specifies the string
mifﬁ?n iﬁgEﬁ you are seeking the substring. If you use a string

constant, it must be enclosed in quo on marks.

10! substring--The substring is the segment (of the string-ex ression)
you are ing To Jocate. The substring is a string expression;
if you use a string constant, it must be enclosed in guotation
maTks.

to!

numeric-expression--The value of the numeric-expression specifies
the dwarac%er position in the string-expression where the search
for the substring begins. :

If necessary, the value of the numeric-expression is rounded to
the nearest integer. The value o e numeric-expression must be
greater than zero. ] :

"

- If theksubstri 15 present within the'étri -expression, FOS returns the
number of the Eﬁaracter position {within EFE sffggg-exgression) of the first
character of the substring. :

If the substring is not present, or if the value of the numeric-expression is
greater than the number of characters in the string-exgressIon, Fﬁg Teturns a
Zero. : .

we
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EXAMPLES
TIO0 X=FoS("PAN","A",1)

Sets X equal to 2 because A 1s the second letter in PAN.

1100 Y=POS("APAN","A",2)

Sets Y equal to 3 because the A in the third position in APAN is the first
occurrence of A in the portion of APAN that was searched. .

[100 Z=FO5("PAN","A", 3)
.. Sets Z egual to O because A was not in the part of PAN that was searched.

1100 R=FOS("PABNAN","AN", 1)

Sets R equal to 5 because the first ocourrence of AN starts with the A in the
fifth position in PABNAN.

PROGRAM ' .
The ?oIlowing program illustrates a use of FOS. Input is searched for spaces,
.- and is then printed with each word on a single line.

{100 CALL CLEAR .
[110 PRINT "ENTER A SENTENCE ' . )
" : . .

1120 LINFUT X8

1130 s=FOS(x$," ",1)

1140 IF S=0 THEN FRINT X$::P
RINT; :GOTO 110

1150 Y$=SEC$(X3,1,5) : :PRINT .

Y$
1160 X$=SEGS(X$,S+1,LEN(XS))
[170 GOTO 130
(Press CLEAR to stop the program) %
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POSITION subprogram

Format

CALL POSITION(#sprite-number,numeric-variablel,numeric-variablez[,...])

furpose

The POSITION subprogram enables you to ascertain the current position of one
or more sprites.

Cross Reference

SARITE

-
o
-

sprite-number--The sprite-number is a rnumeric expression whose
value specifies the number of the sprite as sssigned in the
SPRITE subprogram.

L]
[=]
LE 2

numeric-variables-~The current screen position of a sprite is
Teturned as two numeric-variables representing the pixel-row and

the pixel-column, respectively, specifying the position of a
screen pixel.

- The screen position of the pixel in the upper-left corner of a sprite is
considersd to be the position of that sprite. ’

Note that a sprite in motion continues to move during and following the °

execution of the FOSITION subprogram. Remember to allow for this continued
motion in your program.

 EXAMPLE
TIOU TALL FOSITION(#1,Y,X)

Returns the position of the upper left corner of sprite #1.

Also see the third example of the SPRITE subprogram, on page X.
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FRINT

Format

Print to the Screen

PRINT [print-list]
Print toc a File (or Device)

PRINT #file-number[,REC record-number](:print-list]

Purpose

The FRINT instruction enables you to display data items on the screen or print
them to an external device. : L

You can use PRINT as either a program statement or a mﬁmand.

Cross Reference
DISPLAY, OFEN, PRINT USING, TAS

0 %rint-list--The rint-list consists of one or more printpitems

ms to be printed or displayed) separated by
printJ/separators. A FRINT instruction without a print-list
advances the print position to the first position of the next
record. This has the effect of printing a blank record, unless
the preceding PRINT instruction ended with a print-separator.

The numeric and/or string expressions in the print-list can be
constants and/or variables. ‘

Print#items are the rumeric and string expressions to be printed. Any
function is also a valld printfitem.

Printﬁseparators are the punctuation (commas, semicolons, and colons) between
printfitems specifying the placement of the printzitems in the print record.

Printing to the Screen

Each print/item is displayed in the bottom row of the screen window defined by
the margins, starting from the far left column of the window. Before a new
line is displayed at the bottom of the window, the entire contents of the
window (excluding sprites) scroll up one line to make room for the new line.
le"\e contents of the top line of the window scroll off the screen and are
discarded.

-
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Each line on the screen is treatea as one print record. The record length of
the screen is the width of the window.

In High-Resolution and Multicolor Modes, the printJ/items "displayed" on the
screen are not visible. PRINT cannot access the graphics portion of the
~ screen in the Split-Screen Modes. :

Printing to a File

o! file-number--If you include an opticnal file-number, the
TInt=-116¢ 1s sent to the specified device. The Tlle-number is
a numeric expression whose value specifies the nurber of the
file as assigned in its OPEN instruction. You cannot print to a
file opened in INFUT mode.

If you do not specify a file-number (or if you specify
file-number 0), the QrinE-IIsE {s displayed on the screen.

L]
(=]
o=

record-number--If you use the REC option, the record-number is a
numeric expression whose value specifies the number of the
record in which you want to print the print-list. The records
in a file are numbered segquentially, s%arEIng with zero. The
REC option can be used only with a file opened for RELATIVE
access. : :

. If you print to a file opened in INTERNAL format with FIXED records, each
 record is filled with trailing binary zeros, if necessary, to bring it to its
specified length., If a record is longer than the record length of the file,
it is truncated (extra cheracters are discarded). ‘ ,_ -

For more information about printing to a particular device, refer to the
owner's manual that comes with that device.

Printing Numbers: INTERNAL Flles

The amount of memdr§ space allocated to a number printed to a file opened in
INTERNAL format varies according to its data-type. An INTEGER is always
allocated 3 bytes, whereas a REAL number is always allocated 9 bytes.

Note that if you print an INTEGER value to.a file, you cannot access that file
on a Home Computsr (such as the TI-99/4R) that does not support the INTEGER
data-type. You can circumvent this by converting all INTEGER variables and
functions to REAL variables before printing them to a file, "

" Printing Numbers: The Screen and DISPLAY Files

The format of a number printed to the screen or to a file opened in DISPLAY
format varies according to the characteristics of the number.

Positive numbers and zero are printed‘with a leading space (instead of a plus

sign); negative numbers are printed with a leading minus sign. All numbers
are printed with a trailing space. e
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Numbers are printed in either decimal form or scientific notation, according
to these rules: -

‘o

'o!

All numbers with 10 or fewer digits are printed in cecimal form.

REAL numbers with more than 10 digits are printed in scientific
notation only if they can be presented with more significant
digits in scientific notation than in decimel form. If printed
in decimal form, all digits beyond the tenth are omitted.

1f a number is printed in decimal form, the following rules apply:

to!

LT3
[}
L x

INTEGER numbers and REAL numbers with no decimal portion are
printed without decimal points.

REAL numbers are printed with decimal points in the proper
position. If the number has more than 10 digits, It is rounded
to 10 digits. A zero is not printed by itself to the left of
thi g:cimal point. Tralling zeros after the decimal point are
omitted. :

If a number is printed in scientific notation, the following rules apply:

T lo!

H.H

The format is mantisseEexponent,

The mantissa is printed with six or fewer digits, with one digit-
to the left of the decimal point.

Trailing zeros are omitted after tﬁe decimal point of the
mantissa.

If there are more than five digits after the decimal point of
the mantissa, the fifth digit is rounded.

The exponent is a two-digit number displayed with a plus or
minus sggn.

If you attempt to print a number with an exponent greater than

. 99 or less than =99, the computer prints two asterisks (#*)

following the sign of the exponent.

kY
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Printing Strings

A string constant in a print-list must be enclosed in quotation marks. A
quotation mark within a string constant is represented by two adjacent
auotation marks.

A string printed to a file opened ln INTERNAL formet has a length one greater
than the length of the string.

when a string is printed to the screen or to a file opened in DISPLAY format,
no leading or trailing spaces are added to the string. a

PrintsSeparators

At least one print#separator must be placed between adjacent printfitems in

the print-list. Valid print#separators are the semicolon (;), the colon (:)
and %ﬁe COmma (,). 7ep e ' '

'o! A semicolon {;) print#separator causes the next printfitem to
print immeciately after the current print¢item.

LT
o
L L)

AR colon (:) printyseparator causes the next printsitem to print
at the beginning of the next record. Each extra colon causes
one blank record to be printed. Consecutive colons used es
print separators must be divided by a space. Otherwise, they
are treated as a statement separator symbol.

.-
L

If you print to the screen or to a file opened in DISPLAY
format, 8 comma (,) printgszparator causes the next printAitem
to print at the beginning of the next "zone." Print records are
divided into la-character zones; the number of zones in a print
record varies according to its record length.

1f you print to a file opened in INTERNAL format, a comma print¢separator has
the same effect as a semicolon printeseparator.

It a printsseparator would have the effect of splitting the next print<item
between two records, the print#item is moved to the beginning of the following
record. However, if discarding the trailing space from a numeric print/item
allows it to fit in the current record, the number is printed in the current
recgrd without its trailing space.

& “
If “the print#list ends with a printsseparator, the computer is placed in a

- print-pending condition. Unless the next FRINT instruction includes the REC
option, it is considered to be a continuation of the current PRINT
instruction. RESTORE #file-number terminates a print-pending condition.

e
1f the printslist is not terminated by a printgseparator, the computer
considers the current record complete when all the printJitems in the

rintyI16t are printed. The first printgitem in the next PRINT instruction
begins In the next record.
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EXAMPLES
T

Causes a blank line to appear on the display screen.

1100 FRINT "THE ANSWER IS";A
NSWER

Causes the string constant THE ANSWER IS to be printed on the aisplay screen,
followed immediately by the value Of ANSWER. IT ANSWER is positive, there
will be a blank for the positive sign after IS.

100 FRINT X:Y/2

Causes the value of X to be printed on a 1ine and the value of Y/2 to be
printed on the next line.

1100 PRINT #12,REC 7:R

Causes the value of A to be printed on the eighth record of the file that was
opened as number 12 with RELATIVE file organization. (Record number. 0 is the
first record.)

1100 FRINT #32:A,8,C,

Causes the values of A, 8, and C to be printed on the next record of the file
that was opened as number 32. The final comma crestes g, pending ouspet
condition. The next PRINT statement directed to file number 32 will print on
the same record as this FRINT statement unless it specifies & record, or a
RESTORE #22 statement is executed, thereby closing the pending—output anvt
condition: : .

1100 PRINT #1,REC 3:A,B
1150 PRINT #1:C,D

Causes A and B to be printed in record 3 of the file that was opened as number
1. _FRINT #1:C,D causes C and D to be printed in record 4 of the same file.

e
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PROGRAM
The following program prints out values in various positions on the screen.

|100 CALL CLEAR

1110 PRINT 1;2;3:4;5:6;7;8;9
{120 FRINT 1,2,3,4,5,6

1130 PRINT 1:2:3

1140 PRINT

1150 PRINT 1:2:3: *
1160 ARINT 4;5;6/4 '
IRUN .

1 2 3 4 5 6 7 8 9%

1l 2

3 4

5 6

l .

2

3

1.2 3 4 5 1,5
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PRINT USING

Format

Print to the Screen

PRINT USING ;§format-string§;{:print-list]

; S1Ine-number g;

Print to a File (or Device)
FRINT #rile-number{,REC record-number],USING ;§format-string$;[:print-list]

;§line-number %;

Purpose

The PRINT USING instruction enables you to define specific formats for numbers
and strings you print.

You can use PRINT USING as either a program statement or a command.

Cross Reference

IMAGE, FRINT

o
-

‘format-string--The format-string specifies the print format.
The ?ormaf-s%&in is a string expreéssion; if you use a string
constant you must enclose it In quotation marks. See IMAGE for
an explanation of format-strings.

‘o! line-number-=You can optionally define a format-string in an
statement, as specified by the line-number.

”io!. int;list—-Seé PRINT for an explanation of the print-list and
pTint options.

The PRINT USING instruction is identical to the PRINT instruction with the
addition of the USING option, except that:. .
ol You cannot use the TAB function.

; ‘o! You cannot use any printyseparator other than a comma (,),
except that the print-list cen end with a semicolon (3).

If you use FRINT USING to print to a file, the file must have
been opened in DISPLAY format.
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EXAMPLES

TIOO PRINT USING "#é#.#4":32
.5

Prints 32.50.

" 1100 PRINT USING "THE ANSWER
IS ###.4":123.98

Prints THE ANSWER IS 124.0,
100 PRINT USING 185:37.4,~8

6.2

1185 IMAGE ###.#

Prints the values of 37.4 and -86.2 using the IMAGE statement in line 185.
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RANDOMIZE
'Format
e C /e
RANDOMIZE {seed] .
) A
Purpose

The RANDOMIZE instruction varies the sequence of pseudo—random numbers
generated by the RND function.

You can use RANDOMIZE as either a program statement or a command.

Cross Reference

RND

L L
[»)
-

seed--The optional seed is a numeric expression whose value
‘specifies the random number sequence to be generated by RND
functions. The first two bytes of the internal representation
of the value of the seed determine the random number seouence
generated by RND, IT the first two bytes of the seed are
identical each time you run your program, the same random number
sequence 1s generated; if the first two bytes are not eoual, a
different sequence 1s generated. If you do not enter a seed, a
different and unpredictable seguence of random numbers is -
generated by RND each time you run your program.

PROGRAM

- The following program illustrates a use of the RANDOMIZE statement. It

accepts .a. value for .the seed and prints the first 10 values obtained using the
RND function. -

1100 CALL CLEAR
{110 INPUT "SEED: ":S
| 120 RANDOMIZE S
1130 FOR A=1 TO 10::FRINT A;
RND;: sNEXT A::FRINT
1140 GOTO 110
N (Press CLEAR to stop the program.)
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READ

Format

READ variable-list

Purpose

The READ statement enables you to assign constants (stored within your program
in DATA statements) to variables.

Cross Reference

DATA, RESTORE

-
o
e

varisble-1ist--The variable-1ist, consisting of one or more
variables separated by commas, specifies the numeric and/or
string variables that are to be assigned values. When a READ
statement is executed, the varisbles in its variable-list are
assigned values, from the data-list of a DATA statement. Unless
you use a RESTORE statement to specify otherwise, DATA
statements are read in ascending line-number order.

1f a data-1ist does not contain enough values to assign to all the variables,
the READ statement assigns values from subsecuent DATA statements until all
the variables have been sssigned a value. If there are no more DATA X

statements, a program error occurs and the message Data error in 1ine-number
is displayed.

If a numeric variable is specified in the variable-list, a numeric constant
must be in the corresponding position in the data-11st of a DATA statement.
1f a-string variable is specified in the variable-list, either a string or a
numeric constant can be in the corresponding position in the DATA statement.

See the DATA statement for examples.
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REAL

Format

REAL numeric-variable-list

Purpose

The REAL instruction enables you to declare the data/type of specified numeric
variables as REAL,

REAL variables have a greater range of values than do INTEGER variables and
can contain decimal portions.

You can use REAL as elther a program statement or a command.

Cross Reference

DEF, DIM, INTEGER, OPTION BASE, SUE

numeric-variable-list--The numeric-variable-list consists of one
or more numeric variables separated by commas. The variables
are all assigned the REAL data-type. A REAL statement with a
numeric-verisble-list must have a line number lower than any
program reference to any variable in that list.

LT
o

LT ]
o
-

ALL-~If you enter the ALL option, all numeric variables in your
program are assigned the REAL data-type unless specifically
declared as INTEGER, A REAL statement with the ALL option must
have a line number lower than any program reference to any
numeric variable or array.
w’e as -

when A REAL ALL oomman Moes not affect any variables unless they

© follow it on a m ple—statement line.

A REAL ALL statement in your main program does not affect the
data-type of a numeric variable in a subprogram.

-

e

- A numeric variable of the REAL data-type can be any number that can be

expressed by the computer.

If you do not specify the data-type of a numeric variable, it is assigned the
REAL data-type (unless your program includes an INTEGER ALL statement or
defines the specific variable as an integer).

REAL statements are evaluated during pre-scan, and are not executed.

You can aloo declare REAL variables by using the data=-type option in the DEF,
OIM, and SUB statements.
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EXAMPLES

As a command, specifies that the variable A is e real number.

{100 REAL ALL

As a statement, specifies that all numeric variables in the program are real
numbers, unless specifically declared as INTEGER.

|100 REAL X(20)

Reserves space in memory for 21 real number elements of array X if it is not
preceded by an OPTIDN BASE 1 statement.
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REC function--Record Number

Format

REC( file-number)

Type
INTEGER .

+

Purpose

The REC function returns a record number.reflecting the position of the next
record in the specified file. ' .

H{:H file-number-~The file-number {s a numeric expression whose value

specifies the number of the file as assigned in its OFEN
instruction. .

The REC function returns the number of the record in the specified file that
is ‘to be accessed by the next. FRRINT, INFUT, or LINAUT {nstruction (the next
sequential record). (REC always treats a file as if it were being accessed
sequentially, even if it has been opened for relative access.)

The records in a file are numbered secuentlially starting with zero.

£ XAMPLE
TLOO PRINT REC(4)

,P:;ngsyphe position of the next record in the file that was opened as number 4.
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PROGRAM
The following program illustrates a use of the REC function.

|100 CALL CLEAR

|110 OPEN #1:"DSKL.RNDFILE",

RELATIVE, INTERNAL

1120 FOR A=0 TO 3

63"32 PRINT #1:"THIS IS RECDR
L

1140 NEXT A

1150 RESTORE #1
1160 FOR A=0 TO 3
1170 PRINT REC(1)
1180 INPUT #1:A3,B
1190 PRINT A$;B
200 NEXT A

|210 CLOSE #1
|RUN

0 .

THIS IS RECORD O
1

THIS IS RECORD 1
2
THIS 1S RECORD 2

| THIS IS RECORD 3
© Line 110 opens a file. |
Lines 120 through 140 write four records on the file. X
Line 150 resets the file to the beginning.

Lines 160 through 200 print the file position and read and print the values at
that position. :

Line 210 closes the/file.
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REM=--Remark

Format

REM remark
! Temark
Purpose

The REM statement enables you to document your program by including -
explanatory remarks within the program itself.

10!  remark--You can use any character in a remark.

The length of a REM statement is limited only by the length of a program
statement. .

A REM statement encountered during program execution is ignored by the
computer. .

Trailing Remarks
In sddition to the REM statement, trailing remarks can be added to the ends of

1ines in TI Extended BASIC 11, allowing detailed internal documentation of
programs. An exclamation mark (!) begins each trailing remark,

EXAMPLE
TIOO REM BEGIN SUBROUTINE

Identifies a section beginning a subroutine.
1100 FOR ¥=1 TO 16 ! BEGIN L
OoP

Identifies a section beginning a FOR-NEXT loop.
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RESEQUENCE

Format

s SRESEQUENCES; [initial-line-~number](,increment]
s SRES $; '

Purpose

The RESEQUENCE command assigns new line numbers to all lines in the program
currently’ in memory.. _

-
o
sm

initial-line-number--If you enter an initial-line-number, the
Tirst line number assigned is one you specify. I1f you do not
specify an initial-line-number, the computer starts with line
number 100.

'o! increment--Succeeding line numbers are assigned by adding the.
: value of the numeric expression increment to the previous line
number. Note that to specify an increment only (without
specifying an initial-line-number), you must precede the

increment with & comma. ihe default increment is 10.

To ensure that your program continues to function properly, all line-number
references within your program are changed to reflect the newly assigned line
numbers. (_ine numbers mentioned in REM statements are not affected.) If an
invalid line-number reference (a reference to a line number that does not

exist in your program) is encountered, the computer changes the line-number
reference to 32767, without displaying any error message or warning. -

If the values you enter for the initial-line-number and increment would have
the effect of creating a line number greprr than 32767, the message Bad line
number is displayed and the program is not resequenced.

EXAMPLES

Resequences the lines of the program in memory to start with 100 and number by
10s. BN )

IRES 1000

Resequences the lines of the program in memory to start with 1000 snd number
by 10s. - e
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IRES 1000,15

Resiguences the lines of the program in memory to start with 1000 and number
by 15s.

[RES ,15

?gseuuences the lines of the program in memory to start with 100 and number by
s.
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RESTORE ' -

Formet

Restore Data
RESTORE [lime-number] .
Restore a File
RESTORE #file-number[,REC record-number]

Purpose

The RESTORE instruction specifies either the DATA statement to be used with’
the next READ statement or the record to be accessed by the next
file-processing instruction.

Cross Reference

DATA, INFUT, FRINT, READ

RESTORE with DATA and READ Statements

lo! line-number--If you enter a line-rumber, the next READ statement
executed assigns values beginning Trom the data-list in the
specified DATA statement.

If the specified line-number is not the line-number of a DATA
statement, the computer uses the first DATA statement with a
line-number higher than the one you specified.

If there is no higher rumbered DATA statement, a program error
occurs and the ‘message Dats error in line-number is displayed
(the line-number is thé line nutber of the READ statement that
caused the error). .

If you do not enter a line-number or a file-number, the next
READ statement executed assigns values beginning from the
data-list of the first DATA statement in your program.

- 1t there are no DATA statements in your program, tﬁé message
Data error in line-number is displayed.

RESTORE with a Flle

lo! file-number-~If you efiter a file-number, RESTORE repositions the
‘specified file at its first record, record zero (unless you use
~the REC option). The file-number is a numeric expression whose
value specifies the number of the file as assigned in its OPEN
instruction.
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.o.
L)

record-number--1f you use the REC option, the record-number is a
numeric expression specifying the number of the Tecord at which
you want to position the file. The records in a file are
numbered sequentially, starting with zero. The REC optlon can
be used only with a file opened for RELATIVE access.

RESTORE terminates any printjgr input-pending conditions.

EXAMPLES
[100 RESTORE

sets the'next DATA statement to be used to the first DATA statement in the
program. ' )

1100 RESTORE 130 .

Sets the next DATA statement to be used to the DATA statement at line 130 or,
if line 130 is not a DATA statement, to the next DATA statement after line 130.

}100 RESTORE #1

Sets the next record to be used by the next PRINT, INPUT, or LINFUT statement
using file #1 to be the first record in the file. '

|100 RESTORE #4,REC H5

Sets the next record to be used py the next FRINT, INFUT, or LINPUT statement - '

using file #4 to be record H5.
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RETURN

Format

wWith GOSUB and ON GDSUB
RETURN
wWith ON ERROR
RETURN [;SNEXT H
:§line-number§;]

Purpose

The RETURN statement causes program control to return to the main program from
a subroutine called by a GOSUB, ON GOSUB, or ON ERROR statement.

Cross Reference

GOSUB, ON GOSUB, ON ERROR

RETLRN with GOSUB and ON GOSUB

when the computer encounters a RETURN statement in a subroutine called by a
GOSUB or ON GOSUB statement, program control returns to the statement
immediately following the GOSUB or ON GOSUB statement.

-

No options are allowed with a RETLRN statement in a subroutine called by a
GOSUB or ON GOSLB statement.

RETURN with ON ERROR

The actton taken by the computer when it encounters a RETURN statement in a
subroutine called by an ON ERROR statement depends on the RETURN option.

H.H NEXT--If you specify the NEXT option, program control returns to
. the statement immediately following the statement that caused
the error.

(T
[=]
LE )

line-number--If you specify a line-number, program control is
- transferred to the specified program statement.

If you do not specify an option, program control returné to the
statement that caused the error. The statement is re-executed.

RETURN "clears" the error, so that it can no longer be analyzed by the ERR
subprogram. I
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PROGRAM
The following program illustrates a use of RETURN as used with GOSUB. The
program figures interest on an amount of money put in savings.

{100 CALL CLEAR

1110 INFUT "AMOUNT DEPOSITED
s " AMOUNT :

1120 INFUT "ANNUAL INTEREST

RATE: ":RATE

1130 IF RATE 1 THEN RATE=RAT
E*100

140 PRINT "NUMBER OF TIMES
COMPOUNDED"

[150 INFUT "ANNUALLY: *":COMP
1160 INFUT "STARTING YEAR:
Y

1170 INFUT “NUMBER OF YEARS:
n :N_

{180 CALL CLEAR

1190 FOR A=Y TD Y+N

|200 GOSUB 240

§210 PRINT A, INT(AMOUNT#*100+
.5)/100

1220 NEXT A

~ |230 STOP

|240 FOR B=]1 TO COMP

1250 AMOUNT=AMOUNT+AMOUNT#RA

TE/{ COMP*100)

{260 NEXT B

|270 RETURN
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BEFIRN—(wi th-BN-ERRORT

—ROCRAM—F
The following program illustrates the use of RETURN with ON ERROR.

1100 CALL CLEAR

1110 A=1

1120 ON ERROR 160

1130 X=VAL("0")

1140 PRINT 140

1150 STOP ,
|160 REM ERROR HANDLING
1170 IF Al4 THEN 220
[180 A=A+l

1190 PRINT 150

1200 ON ERROR 160

{210 RETURN

1220 PRINT 220 :: RETURN NEX
T

IRUN

190

190 .

190

190

220

l40

Line 120 casuses an error to transfer contrel to line 160. Line 130 causes an
error.

Line 170 checks to see 1f the error has occurred four times and transfers
control to 220 if it has. Line 180 increments the error counter by one. Line
190 primts. 190. Line 200 resets the error handling to transfer to line 160.
Line 210 returns to the line that caused the error and executes it again.

Line 220, which is executed only after the error has occurred four times,
prints 220 and returns to the line following the line that caused the error.

Line 140, the next one after the one that causes the error, prints 140.
Alsb see the example of the ON ERROR sthtement. N
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RND function--Random Number

Format

RND

Type
REAL

Purpose

The RND function returns & pseudo-Tandom’ number.

Cross Reference

RANDOMIZE

RND peturns the next pseudo-random number in the current series of
pseudo-Tandom numbers. The number returned is always greater than or eqgual to
0 and less than 1.

The numbers returned by RND are called "pseudo-random” because they are not
generated strictly at random, but are generated as members of predefined °

series. You can use the RANDOMIZE instruction to wake the numbers generated
by RND more random. :

The same sequence of random numbers is generated by RND each time you Tun a
partigular program unless the program includes a RANDOMIZE instruction.

EXAMPLES
TIOO COLOR16= INT(RNO*16)+1

sets COLORL6 equal to some number from 1 through 16.

.

{100 VALUE=INT(RND*16)+10 - »
Sets VALUE egual to some number from 10 through 25.

100 LL(8)=INT(RND® (B=A+1))+ . _

Sets LL(8) ‘equal to some number from A through B.
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RPT$ functior=--Repeat String

Format

RPT$(string-expression,numeric-expression)

Type
String

Purpose

The RPT$ function returns a string consisting of a specified string repeated s
specified number of times.

ol string-expression--The strin%-exgression specifies the string to
be repeated. 1f you use a S g constant, 1t must be enclosed
in quotation marks.

numeric-expression--The value of the numeric-expression
specifies %?e nutber of repetitions of the string-expression.

. If the length of the string-exEression and the value of the numeric-expression
would create a string longer than characters, the excess characters are
discarded and the Tollowing message is displayed:

-
o
m

-

* WARNING
STRING TRUNCATED

- EXAMPLES

TIOO ME=RPTS( "ABD", 4)

Sets M$ equal to "ABCDABCDABCDABCD."

|100 CALL CHAR(244,RPT$("000

OFFFF",8))

De'fj.nes characters 244 through 247 with the string . -
~ "0OOCF FFFOOQCFFFFO000FFFFQO0CF FFFOO0CFFFFOOOCFFFFOO0OFFFFOOOCFFFF., ™

ilgg PRINT USING RPTS${"#",40
ys

Prints the value of X3 using an 1na§é‘ that consists of 40 number signs.
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RUN

Format

Execute Program in Memory
RUN [line-number]

Execute Program on External Device
RUN file-specification

Purpose

The RUN instruction causes the computer either to execute the program
currently in memory or to both load and execute a program from an external
storage device. :

You can use RUN as elther a program statement or a command.

When you use RUN as a program statement, one program can start the execution
of another program. This enables you to divide a large program into smsller
segments, each of which can be loaded into memory only as needed.

-

L X
=]
.

line-number--1f you specify a line-number, your program starts
TUNCing aE the specified program line.

file-specification--If you enter a file-specification, your
program 1s Tirst loaded into memory from the specified external
device, and then executed starting from the lowest-numbered line
in the program. The file-specification is a string expression;
if you use a string_constﬁ%, you must enclose it in quotation
marks. For more information see "File Specifications," on page
XI

.
Q

1f ydu“do not enter either a‘line-number'or a file-specification, the computér
executes the program currently In memory starting w?%ﬁ the lowest-numbered
line in the program.
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Before the program starts running, the computer:

-
o
[ L]

Sets the values of all numeric variables to zero.

0! Sets the values of all string variables to null strings (strings
containing no characters).

HeH Closes all open files.

fo! Restores the default character definitions of all characters.

to! Restores the default foreground color (black) and background
color (transparent) to all characters.

10!  Restores the default screen color (cyén).

lo! Deletes all sprites. .

!o! Resets the sprite magnification level to 1.

0! Checks for certain program errors.

RUN does not affect the graphics mode, margin settings, graphics colors (see
DCOLOR), or current position (see DRAWTO).

EXAMPLES

Causes the computer to begin execution of the program in memory.

[RUN 200
[100 RUN- 200

Cguses the computer to begin execution of the program in memory starting at
line 200.

IRUN "DSK1.FRG3"
|100 RUN "DSK1.FRG3"

Causes the computer to load and begin execution of the proéram named PRG3 from
" the diskette in disk drive 1.

1100 A$="DSK1,MYFILE"
|110 RUN A3 -~ -,

Causes the computer to load and begin execution of the program named MYFILE
from the diskette in disk drive l. .
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PROGRAM

The following program 11lustrates the use of the RUN command used as 8
statement. It creates a "menu” and lets the person using the program choose
what other program he wishes to run. The other programs should RUN this
program rather than ending in the usual way, SO that the menu is given again

after they are finished.

1100 CALL CLEAR

1110 PRINT "1 PROGRAM 1."
1120 RRINT "2 FROGRAM 2."
|130 PRINT "3 PROGRAM 3."
1140 PRINT ™4 END."

{150 PRINT

1160 INFUT "YOUR CHOICE: “:C
1170 IF C=l THEN RUN "DSK1.P
RGL"

1180 IF C=2 THEN RUN upsKl,.P
RG2"

1190 IF C=3 THEN RUN “DSK1.P

. RG3"

1200 IF C=4 THEN STOP
1210 GOTO 100
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SAVE

Format

SAVE file-specification(,; SMERGE §;

Purpose

; SFROTECTEDS ]

The SAVE command coples the program in memory to an externmal storage device.
when you are using SAVE, your program remains in memory, even if sn error

OCCUrsS.

The saved program can later be loaded back into memory with the OLD command.

Cross Reference

MERGE, OLD

-
=]

‘-
(=
on

LY
o
LE

tile-specification--The file-specification names the program to
Be stored (see "Flle SpeE{fica%Iuns,“ on page X). The
file-specification, a string constant, can optionally be
enclosed 1n gquotation marks.

MERGE-~To specify that your program is to be avallable for
merging with other programs, use the MERGE option. If you use
the MERGE option, the program is stored as a SEQUENTIAL file in
DISPLAY format with VARIABLE records (see OPEN); MERGE can be
used only with devices that accept these options.

For more information about using MERGE with a particuler device,
refer .to the owner's manual that comes with that device.

1f you do not use the MERGE optlon, your program cannot later be
merged with another program.

PROTECTED=--If you use the PROTECTED option, you ensure that the
program, when subsecuently loaded with the OLD command, cannot
be listed, edited, or saved. '
ayfomatica .
A protected program starts executing when it is
loaded; when the program ends (either normally or because of an
error) or stops at a breakpoint, it is erased from memory. As
the PROTECTED option is not reversible, it is recommended that
you keep an unprotected version of the program. If you also
wish to protect a diskette-based program from being deleted, use
the protect feature of the Disk Manager cartridge.

SAVE removes ahy breskpoints you have set in your program.
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EXAMPLES
TSAVE D5K1.PRGL

Saves the program in memory on the diskette in disk drive 1 under the name
FRG1.

|SAVE DSK1.PRGL,PROTECTED

Saves the program in memory on the diskette in disk drive 1 under the name

FRGl. The program may be loaded into memory, but it may not be editea,
listed, or resaved.

ISAVE DSK1.PRGL,MERGE

Saves the program in memory on the diskette in disk drive 1 under the name '

FRGl. The program may later be merged with a program in memory by using the
MERGE command.
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SAY subprogram

Format

CALL SAY(word-string[,direct-stringll,...])

Purpose
The SAY subprogram ensbles you to instruct the computer to pfbduce speech.

Cross Reference

SPGET

(T
o
L L)

word-string--Word-string is a string expression whose value is
any of the words or phrases in the computer's resident

vocabulary. If you use a string constant, you must enclose it
in guotation marks. Alphapetic characters must be upper-case.

The computer substitutes "UHOH" for a word-string not in the
vocabulary.

A speech phrase (more than one word) must be enclosed in pound
signs (#). A speech phrase must be predefined; that is, it must
be resident in the computer's vocabulary. Rk

A compound 1s a new word formed by combining two words already
in the vocabulary. For example, SOME+THING produces *something”
and THERE+FOUR produces "therefore." A compound must not be
enclosed in pound signs.

See Appendix L ‘for a list of the computer's resident vocabulary.
'o! direct-string--Direct-string is s string expression whose value
Ts the compu%br's Internal representation of a word or phrase.
" You can use or modify a direct-string returned by the SPGET
subprogram. ‘

See’ Appendix M for informetion on adding suffixes to direct-strings.
You  can specify multiple word-strings and direct-strings by alternating them.
direct-stri

- To specify two consecutive word-strings or direct-strings, enter an extra
comma as a separator between them.

EXAMPLES )
TIOO CALL SAY("HELLD, HOW AR -
E YOU") :

Causes the computer to say "Hello, how are you."
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ICALL SAY(,A$,,B$)

Causes the computer to say the the”words indicated by A$ and B%, which must
have been returned by SPGET.

PROCRAM
The following program illustrates using CALL SAY with a word-string and three

direct-strings.

1100 CALL SPGET("HOW",X$)
{110 CALL ‘SPGET("ARE™,Y3)
1120 CALL SPGET("YOU",Z$)
1130 CALL SAY("FELLO",X3,,Y$
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SCREEN subprogram |

Format _
~CALL SOREEN(badkground-colorf , foreqround-color])

Purpose

The SCREEN subprogram enables you to change the screen coler. The screen
color is the color of the border and the color displayed when transpsrent 1is

specified as the foreground-or hackground-color of a character, pixel, or
block.

In Text Mode, SCREEN enables you to change the color of the'displayed
characters, as well as the color of the screen.

Cross Reference

COLOR, DCOLOR, GRAPHICS

HoH background-color--Background-color is a numeric expression whose
. Value specifies a screen color from among the 16 available
colors.

‘o! foreground-color-~In Text Mode, foreg§ound-color is a numeric
expression whose value specifies a color from among the 16
available colors, representing the foreground-color of all 2
characters. -

If you specify a foreground-color and the computer is not in
Text Mode, it has no e%?ecf. 17 the computer is in Text Mode

and you do not specify a foreground-color, the foreground-color
remains unchanged.

when you enter TI Extended BASIC II, the background-color is cyan and the

foreground-color is black. When your program ends (either normslly or because
of an error), stops at a breakpoint, or changes graphics mode, the default
colors are restored.
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The codes for the available colors are listed below and 1n Appendix J.

(DOE

AV N JENE T W RN SN

COLOR

Transparent
Black
Medium Green
Light Green
Dark Blue
Light Blue
Dark Red
Cyan

Medium Red
Light Red
Dark Yellow
Light Yellow
Dark Green
Magenta
Gray

white

Page 202




4

. ’ . - .= . - ) "1 s

et - it St s e At ot e ok R At et AP o B & b e e 1B b imn mnd e o b b M R 4 e s s et e e et e - o8 Akt S b B e o

2173 --Computer 95/8 BASIC Reference Guide--Final Oraft 9/15/83

 EXAMPLES
TIOO CALL SCREEN(8)

Changes the screen to cyan, which is the standard screen enlor.

{100 CALL SCREEN(2)
Changes the screen to black.

FROGRAM '
The following program uses CALL SCREEN with CALL VCHAR and PRINT in the Text
mode to change the color of a character.

|100 CALL CLEAR

1110 CALL GRAPHICS(2)

1120 CALL VCHAR(1Z,12,33,3)
[130 CALL SCREEN(S,16)

|140 PRINT "DARK BLUE SCREE
N WITH WHITE LETTERS"

|150 GOTO 150

(Press CLEAR to stop the program.)

Line 130 changes the screen to dark blue and the characters to white.
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SEG$ function=-String Segment

format

SEG$(string-expression,start-position,length)

Type
String

Purpose
The SEG$ function returns a specified substring (segment of a stiing).
lo! string-expression--The stri xpression specifies the string of
which you want to specify a subs%?Ing. If you use a string.
constant, it must be enclosed in auotation marks.
!o! start-position--The start-position is a numeric expression whose
- value specitles the charac%er position in the

. string-exgression
where the substring begins. The value of the start-position
must be greater than zero.

. V‘ fu‘—
H:H length--The length is a numeric expression whosepspecifies the
Tength of the substring. 0 -

1r tﬁe start—position is greater than the length of the string-expression, or
it the Iengfﬁ is zero, SEG$ returns a null string.

If the specified length is greater than the remaining length of the
stri%g-éﬁgression_ starting from the specified start-position), SEG$ returns a
substring conslsting of all the characters in the string-expression starting
from the start-position to the end of the string-expression.

EXAMPLES
TT00 X3=SEC3("FIRSTNAME LAST
NM“'I’B)

 Sets X$ equal to FIRSTNAME.
1100 Y$=SEG3("F IRSTNAME LAST
NAME", 11, 8)

Sets Y$ equal to LASTNAME.
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1100 Z$=SEG3("FIRSTNAME LAST
NAME",10,1)

Sets 2% equal to " ¥.
{100 PRINT SECS(AS,B,C)

Prints the substring of A$ starting at the character at position B and
extending for C characters.
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SON function--Signum (Sign)

Format

SGN(numeric-expression)

Type
INTEGER

Purpose

The SGN function returns a number indicating the algebraic sign of the value
of the numeric-expression.

lo!l rumeri c-expression--1f the value of the numeric-exgression is
negative, EEN returns a -l.

. 1f the value of the numeric-expression is zero, SGN returns a 0.

If the value of the numeric-expression is positive, SGN returns

a (+)1.
EXAMPLES )
100 IF SGN(X2)=1 THEN 300 E
LSE 400

Transfers control to line 300 if X2 is positive and to line 400 if X2 is zero
or negatiye.

|100 ON SGN(X)+2 GOTO 200,30
6,400

Transfers control to line 200 if X is negative, line 300 if X is zero, and
line 400 if X is positive.

W
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SIN function--Sine

Format
SIN(numeric-expression)

Type
REAL

Purpose

The SIN function returns the sine of the angle whose measurement in radians is
the value of the numeric-expression.

Cross Reference

ATN, C0S, TAN

o numeric-expression=-=The value of the numeric-expression cannot
be less fﬁgﬁ =1.5707963267944E10 or greater than
1.5707963267944E10.

To convert the measure of an angle from degrees to radians, multiply. by
P1/180. ' '

FROGRAM
~ The Tollowing program gives the sine for each of several angles.

1100 A=.5235987755582
1110 B=30

1120 C=45*P1/180

1130 PRINT SIN(R);SIN(B)
1140 PRINT SIN(B*P1/180)
1150 PRINT SIN(C)

IRUN

.5

.7071067812
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SOUND subprogram

Format

CALL SOUND(duration,frequencyl,volumell,freguen 2,volume2]
[, frequencys, volum ,freauencz#,vqumEEi

Purpose

The SOUND subprogram enables you to instruct the computer to produce musical
tones or noise.

The computer contains three music generators'and one noise generator, enabling
you to create up to four different sounds at once. You can specify the
frequency and volume of gach sound independently.

to! duration--Duration is a numeric expression whose absclute value
specifies the length of the sound in millisecongs (thousandths
of seconds). Duration can have an absolute value from 1 to
4250. (A value of 1000 will produce a sound for one second.)

The actual guration produced by the computer may vary by as much
as one sixtieth {1/60) of a second from the value you specify.

You can enter only one duration, which applies to all specifie
sounds (music end noise). '- .

lo! frequency~--F requency is a numeric expression that has d;fferent'
meanings depending on whether you use it to specify one of the
music generators or the nolse generator.

You must enter at least one freauency.

Music--The frequency of a music generator specifies the
frequency of the tone in Hertz (cycles per second). The
acceptable values renge from 110 to 44733; the upper limit
exceeds the range of human hearing.

The actual freauencf produced by the copputer-may vary by as
much as ten percent from the value you specify.

See Appendix H for the frequencies of some commonly used tones.
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Noise-~The frequency of the noise generator has a value from 1
to -8, specifying type of noise produced.

The freguencies from -1 to -3 produce different types of
periodic noise. A freauency of -4 produces a periodic noise
Eﬁe

that varies depending on freguency value of the third music
generator.

The frecuencies from =5 to =7 produce different types of white
noise. A freguency of -8 produces a white nolse that varies
. depending on the freguency value of the third music generator.

Ll g
o
.-

volume-~Volume is a numeric expression whose value is inversely
proportional to the loudness of the sound.

You must enfer at least one volume,

The volume can be from O to 30. Zero is the maximum volume and
30 is silence. ‘

If you call SOUND while the computer is still producing the tones specified in
a previous call to the SOUND subprogram, the result depends on the algebraic
sign of the duration of the previous csll to SOUND. If the duration was
positive, the new sound does not begin until the old sound is complete. If

.~ the duration was negative, the new sound begins immediately, interrupting the
" old sound.

EXAMPLES
TIO0 CALL SOUND{1000C,110,0)

Plays A below low C loudly for one second.
1100 CALL SOUND(500,110,0,13
1,0,196,3)

Plays A below low C and low C loudly, and G below C not as loudly, all for
haif a second. -

1100 CALL SOUND(4250,-8,0)
" Plays loud white noise for 4.250 seconds.
;100 CALL SOUND(DLR,TONE,YOL  _

Plays the tone indicated by TONE for a duration indicated by DUR, at a volume
indiceted by VOL. U
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PROGRAM

The following program plays the 13 notes of the first octave that is avallable
on the computer.

1100 X=2"(1/12)

110 FOR A=1 TO 13

;%zn CALL SOUND(100,110%X"A,
0

[130 NEXT A
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SPGET subprogram--Get Speech

Format

' CALL SPGET(word-string,string-varisble[,...])

Purpose

The SPGET subprogram enables you to assign the computer's internal
represention of a speech word to a variable.

SPGET is esﬁecially useful if you want to add a suffix to a word in the
computer's resident vocabulary. ) :

Cross‘Reference
SAY

- word-string--Word-string is a string expression whose value is
any of the words or phrases in the computer's resident

vocabulary. If 'you use a string constant, you must enclose it
in quotes.

Ll
o
T3

The computer substitutes "UHDH" for a word-string not in the
vocabulary. _

-

A speech phrase (more than one word) must be enclosed in pound
signs (#).

See Appendix L for a list of the computer's resident vocabulary.

39t string-variable--The internal representation of the word-stri
- Tthe girecf—sfrin } is returned in the strin -variable. See
: Appendix M for information on adding suffixes to direct-strings.

. You can specify multiple word-strings and direct-strings by
alternating them. :

PROGRAM N
"The following program illustrates using CALL SPGET.
1100 CALL SPGET("#TEXAS INST

RUMENTS#", X3)
1110 CALL SPGET("COMPUTER",Y

3)
gzo CALL SAY("I AM A",X3,,Y
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SFRITE subprogram

Format

CALL SFRITE(#sprite-number,character-code,foreground-color,pixel-row,
pixel-columnt,ver caInveIocIix,ﬁorIzon%EI—vEIoEIExii,...]J

Purpose

The SPRITE subprogram enables you to create sprites.

Cross Reference

CHAR, CDINC, CDLOR, DELSFRITE, DISTANCE, GRAPHICS, LOCATE, MAGNIFY, MOTION,
PATTERN, POSITION, SCREEN

Sprites are graphics that can be assigned any valid color and placed anywhere
on the screen. ' Sprites treat the screen as a grid 256 pixels high and 256
pixels wide. However, only the first 192 pixels are visible on the screen.

Sprites can be set in motion in sny direction at a variety of speeds. A
sprite continues its motion until it is specifically changed by the program or
- until program execution stops. Because sprites move from pixel to pixel,
their motion can be smoother than that of characters, which can be moved only
one character position (8 pixels) at a time,

You can create up to 32 sprites in all modes except Text Mode, which does not
allow sprites (the SPRITE subprogram has nc effect in Text mode).

Sprites "pass over" characters on the screen. When two or more sprites are
coincident (occupying the same screen plxel position), the sprite with the
lowest sprite-number covers the other sprite(s).

At any given time, only four sprites can be on the same horizontal pixel-row.
when five or more sprites are on the same pixel-row, that row of pixels In the
sprite(s) with the highest sErite-number(sg disappears.

You can use the DELSFRITE subprogram to delete one or more sprites. All

sprites are deleted when your program ends (either normally or because of an
error), stops at a breakpoint, or changes graphics mode. -
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Sprite Specifications

!o!

!

o!

sprite-number--The sprite-number is a numeric expression with a
value from 1 to 32.0 IT you specify the value of a previously
defined sprite, the old sprite is replaced by the new sprite.

If the old sprite had a vertical- or horizontal-velocity and you
do not specify e new velocity, the new sprite retains EIEe old
velocity. '

character-code--Character-code is a numeric expression with a
value from 0-255, specifying the character that defines the
sprite pattern.

If you use the MAGNIFY subprogram to change to double-sized
sprites, the sprite definition includes the character specified

:X t?g character-code and three additional characters (see
N .

Once defined by the SFRITE subprogram, the character-code of g
sprite can be changed by the PATTERN subprogram. .

foreground-color-~The foreground-color is a numeric expression
with a value from 1 to 16, specifying one of the 16 available
colors. Once defined by the SFRITE subprogram, the

foreground-color of a sprite can be changed by the CDLOR
subprogram.

The ba&gfound—co}_g of a sprité is always transparent.

pixel-row, pixel-column--The pixel-row and pixel-column are
numeric expressions ose values specify the screen pixel

position of the pixel at the upper-left corner of the sprite.

Once defined by the SPRITE subprogram, the pixel-row and
ixel=column of a sprite can be changed by %E [DCATE
subprogram, and the current pixel-row and pixel-column of a
sprite can be ascertained by the ION ‘subprogram. Also, the
distance between sprites or between a sprite and a specified
screen pixel can be ascertained by the DISTANCE subprogram, and

the COINC subprogram can be used to ascertain whether sprites
are coincident with each other or with a specified screen pixel.

Page 213




- . - - ¥ e . -

2173 —Computer 99/8 BASIC Reference Guide--fFinal Draft 9/15/83

Sprite motion

lo!

vertical-velocity, horizontal-velocity--The optional verticel-
and horizontal-velocity are numeric expressions with values from
=12 . both values are zero, the sprite 1s

stationary. The speed of a sprite is in direct linear
proportion to the absolute value of the specified velocity.

A positive vertical-velocity causes the sprite to move tohard

the top of the screen; a negative vertical-velocity causes the
sprite to move toward the bottom of the screen.

A positive horizontal-velocity causes the sprite to move to the

right; a negative horizontal-velocity causes the sprite to move
to the left.

If nelther the vertical- nor horizontal-velocity are zero, the
sprite moves at an angle, in a direction and at a speed
determined by the velocity values.

The velocity of a sprite can be changed by the MOTION subprogram.

when a moving sprite reaches an edge of the screen, it disappesrs. The sprite
reappears in the corresponding position at the opposite edge of the screen.

- The motion of a sprite may be affected by the computer's intérnal prdcessing

"~ and by input to and output from external devices.
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PROGRAMS ' : i
The Tollowing three programs show some possible uses of sprites.

1100 CALL CLEAR

1110 CALL CHAR(244,"FFFFFFFF
FFFFFFFF")

1120 CALL CHAR(246,"183C7EFF
FF7E3C18")

|130 CALL CHAR(248,"FOCFFOCF
FOCFFOOF™)

{140 CALL SPRITE(#1,244,5,92
124,$2,248,7,1,1)

{150°CALL . SPRITE(#28,33,16,1
2,48,1,1) -
1160 CALL SFRITE(#15,246,14,
1,1,127,-128)

11746 oo 170

(Press CLEAR to stop the program.)

Linehlao creates a dark blue sprite in the center of the screen and a red
striped sprite in the upper-right corner of the screen. .Line 150 creates a
white sprite near the upper-left corner of the screen and starts it moving

slowly at a 45-gdegree angle down esnd to the right. The sprite is an
exclamation point.

Line 160 creates a dark red sprite at the upper-right corner of the screen and

- gtarts it moving very fast at a 45 degree angle down and to the left.
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The following program makes a rather spectacular use of sprites.

{100 CALL CLEAR
{110 CALL CHAR(244,"0008081C
7F 1C0808")
1120 RANDOMIZE
130 CALL SCREEN(2)
1140 FOR A=1 TO 28
[150 CALL SPRITE(#A,244,INT(
A/3)+3,92,124,A* INT(RND*4, 5)
-2.25+A/2*SON(RND -, 5) , A*INT(
I;I;D*a. 5)=2.25+R/2*SGN(RND=-. 5
1160 NEXT A
170 GOTO 140 :

(Press CLEAR to stop the program.)

Line 110 defines character 244.

Line 150 defines the sprites, 28 in all. The sprite-number is the current
value of A. The character-value is 244. The sprite-color is INT(A/3)+3. The
starting dot-row and dot-column sre 92 and 124, the center of the screen. The
row- and column-velocities are thosen randomly using the value of-
FFINT(RND*4.5) =2, 2+A/2*SEN(RND=~.5) .

~ Line 170 causes the seaquence to repeat.

The following program uses all the subprograms that relate to sprites except

for COLOR. They are CHAR, COINC, DELSFRITE, LOCATE, MAGNIFY, MOTION, PATTERN, .

FOSITION, and SFRITE.

The program creates two double-sized magnified sprites in the shapes of two
people walking along a floor. There is a barrier that one of them passes
through and the other jumps through. The one that jumps through goes a little
taster after each jump, eventually catching the other one. When this happens,
they each become double-sized, unmagnified sprites and continue walking. When
they meef second time, the one that has been going faster disappears and
the othe ntinues walking.
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1100 CALL CLEAR
1110 $1$="010303010303030303
0303030303030380C0C080COCOCO
COCOCOCOCOCOCOCCEQ™
1120 $2$="010303010307CF 1816
U303U3060C0C CE B0COCO80CCECF O
DBCCCOCOC060303038"
{130 COUNT=0 :
[140 CALL CHAR(244,51$)
1150 CALL CHAR(248,523)
|160 CALL SCREEN(14)
[170 CALL COLOR(14,13,13)
1180 FOR Axl9 TO 24
. [190 CALL HCHAR(A,1,136,32)
1200 NEXT A
[210 CALL COLOR(13,15,15)
1220 CALL VCHAR(14,22,128,6)
[230 CALL VCHAR(14,23,128,6)
|240 CALL VCHAR(14,24,128,6)
|250 CALL SFRITE(#1,244,5,11
3,129,#2,244,7,113,9)
[ 260 CALL MAGNIFY(4)
1270 XDIR=4
|280 PAT=2
| 290 g.‘Au. MOTION(#1,0,)X0IR,# .
2,0,4
1300 CALL PATTERN(#1,246+PAT
- #2,246~PAT)
1310 PAT=-PAT .
I 320 CALL COINC(ALL,(0)
{330 IF CO |0 THEN 370
1340 CALL FOSITION(#1,YPOS1,
XFOS1)
|350 IF XFOS1|136 AND XFOS1
192 THEN 470
| 370 ‘REM COINCIDENCE :
131)30 CALL MOTION(#1,0,0,#2,0
0
1390 CALL PATTERN(#1,244,#2,
2484) '
| 400 IF COUNT|O THEN 540
1410 COUNT=COUNT+1 '
{420 CALL FOSITION(#1,YFOS1,
XFOS1,#2,YFOS2, XFOS2)
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1430 CALL MAGNIFY{3)

1440 CALL LOCATE(#1,YPOS1+16

, XPOS1+8,#2, YF0S2+16, XF0S2)

| 450 CALL MOTION(#1,0,)XDIR,#

2,0,4) .

1460 GDTD 340

{470 REM #1 HIT WALL

1480 CALL MOTION(#1,0,0)

1490 CALL POSITION(#1,YPOS],

XF0S1)

|)500 CALL LOCATE(#1,YFOS1,19

3

1510 XDIR=XDIR+1

| 520 CALL MOTION(#1,0,XDIR)

1530 GOTO 300

| 540 REM SECOND COINCIDENCE

1550 FOR DELAY=1 TO 1000 ::

NEXT DELAY

| 560 CALL MOTION(#2,0,4)

| 570 CALL DELSPRITE(#1)

1580 FOR STEPl=1 TO 20

1590 CALL PATTERN(#2,248)

| 600 FOR DELAY=1 TO 40 :: NE

XT DELAY

| 610 CALL PATTERN(#2,244)

- 1620 FOR DELAY=1 TO 40 :: NE
XT DELAY ‘

| 630 NEXT STEF1 .

| 640 CALL CLEAR ‘ . .

Lires 110, 120, 140,.150, 250, and 260 define the sprites.

Line 130 sets the meeting counter to zero.

Lines 170’ through 200 build the floor. .

Lines 210 through 240 build the barrier.

Line 270 sets the starting speed of the sprite that will speed up.

Line 290 sets the sprites in motion. |

Lin; 300 creates the illusion of walkiné.
" Line 320 checks to see if the sprites have met. Line 330 transfers control if
the sprites have met. Lines 340 and 350 check to see if the sprite has
reached the barrier and transfer control if it has.

Line 360 loops back to continue the-walk. Lines 370 through 460 handle the
sprites running into each other. Lines 380 and 350 stop them.
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Line 400 checks to see if it is the first meeting. Line 410 increments the
meeting counter. Line 420 finds theia-posit}on.

4 [fes
Line 430 makes them smaller. Line 440'puts them on the floor and moves the
fast one slightly shead. Line 450 starts them moving again.

Lines 470 through 530 handle the fast sprite jumping through the barrier.
Line 480 stops it. Line 490 finas where it is.

Line 500 puts it at the new location beyond the barrier. Lines 510 and 520
start it moving again, s little faster.

Lines 540'through 640 handle the second meeting.
Line 560 starts the slow sprite moving. Line 570 deletes the fast sprite.
tines 580 through 630 make the slow sprite walk 20 steps.
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SQR function--Square ﬁoot

Format

S@R (numeric-expression)

Type
REAL

Purpose

The SQR function returns the positive saquare root of the value of the '
numeric-expression.

lo! numeric-expression--The value of the numeric-expression cannot
be negative.

EXAMPLES
TIOO PRINT SQR(4)

Prints 2.

1100 X=SQR(2.57ES5) : ' : :

Ssets X equal to the sauare root of 257,000, which is 506.9516742255.
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STOP

Format

STOP

Purpose
The STOP statement stops the execution of your program.

Cross Reference

END

when your program encounters a STOP statement, the computer performs the
following operations:

o It closes all open files.

 a! It the cnmputer(is in Pattern or Text Mode or one of the
Split-Screen Modes, it restores the default character-
definitions of all characters.

om
o
e

If the computer is in High-Resolution or Multicolor Mmode, it .

restores the default characier definitions of all characters and -

restores the default graphics mode (Pattern) and margin settings
(2' 2’ 0’ 0)-

Restores the default foreground color (black) and background
cplur_(transpa;ent) to all characters.

8
.‘. [ 2

L L)
[=]
LY

Restores the default screen color (cyan).

Deletes all sprites.

LY
=]
» .-

0 Resets the sprite megnification level to 1.

The graphics colors (see DCOLOR) and current position (see DRAWTO) are not
affected. If the computer is in Pattern or Text Mode or one of the

- Split-Screen Modes, the graphics mode and margin settings remain unchanged.

A STOP statement is not necessary to stop your program; the program
automatically stops after the highesg\numbereq!}ine is executed.

STOF is freaquently used before a—;uﬁpiogram that follows the main portion of a

program, to ensure that the subprogram is not executed after the execution of
the highesgknumberea line in the main program.
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STOP can be used interchangeably with the END statement, except that you

cannot use STOP after®a subprogram.

PROGRAM

The following program illustrates the use of the STOP statement.
adds the numbers from 1 to 100.

1100 CALL CLEAR
1110 TCT=0

1120 NUMB=1

1130 TOT=TOT+NUME
1140 NUMB=NUMB+1

1150 IF NUMB 100 THEN PRINT
TOT: :STOP
|]160 GOTO 130
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STR$ function--String-Number

Format

$TR$(pumeric-expression)

Type
String

Purpose

. The STR$ funiction returns the string representation of the value of the .
numeric-expression. b

STR$ ensbles you to use the string representation of the numeric-expression
with an instruction that reouires a string expression as a parameter.

STR$ is the inverse of the VAL function.

Cross "“Reference

- VAL

STR$ removes lesding and trailing spaces. : N

EXAMPLES
| TI00 ROM$=STR$(78.6)

Sets NUM$ egqual to "78.6".

{100 LL$=STR$(3EL5)
Sets LL$ equal to "3.E+15".

PN

100 X3=STR$(A*4) . g
. o) Z7on ’f A
Sets X$ equal to a string sgual totwhatever value is obtained when A is
multiplied by 4. For instance, if A is equal to -8, X$ is set egual to "-32".

-y
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SUB--Subprogram

Format

SUB subprogram-name[([data-type Jparameter[,...])]

Purpose

The SUB statement is the first statement in a subprogram.

You can use a subprogram to separate' a group of statements from the main
program. Subprograms are generally used to perform a specific operation

several times in the same program or in different programs, or to isclate
variables that are specific to the subprogram. .

Cross Reference

CALL, SUBEND, SUBEXIT

T lo! subprogram-name--Subprograms are accessed from your main progrem
w a statement. The -su?gr&gam—name in the SUB statement
.1s the same name that you use in the statement that
transfers control to the subprogram.

-

The maximum length of a subprogram-name is 15 characters.

A user-writteﬁ subprogram may have the same subprogram-name as a
buiit-in subprogram. In such a case, a CALL sEEfgmenf will

access the user-written subprogram instead of the built-in one.

[T
o>
o

parsmeter--You can use parameters to pass values to a_
subprogram. Parameters mus valid names of varisbles or
arrays. - .

L
o
LX)

- data-type--If a parameter is numeric, you can optionally specify
Its E-t ( or REAL). MNumeric Earameters are
consldere be REAL unless you specifically declare them as

’ INTEGER in the parameter list. An INTEGER ALL statement in your

- main program or In the subprogram itself doe$ not affect the

data-type of parameters.

SUBEND must be the last statement,‘in a subprogram. When the computer

encounters a SUBEND or a SUBEXIT statement in a subprogram, program control
returns to the statement immediately following the CALL statement that called
the subprogram. :

It is recommended that you do not use any statement other than SUBEND or
SUBEXIT to. leave a subprogram. If you use aridther statement to leave a

subprogram you may still be using variables local to the subprogram, which may
cause unexpected results.
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Subprograms must have higher line numbers than eny part of your main program.
A SUB statement cannot be part of an IF THEN statement.

Subprogram Variables

The variables used in a subprogram (other then those used as parameters) are
local to the subprogram; that is, even if a varisble in your maln program hes
the same name as a variable in a subprogram, the vaelue of that variable
outside the subprogram is not affected by changes to its value in the
subprogram. If a subprogram is called more than once, any local variables
used in the subprogram retain their values from one call to the next.

Numeric variables used in a subprogram are considered to be REAL unless you
specifically declsre them as INTEGER. An INTEGER ALL statement in your main
program does not affect the data-type of numeric variables in a subprogram. -

An INTEGER ALL statement in a subprogram does not affect the data-type of
nureric variables in your main program or in any other subprogram.

Parameters

when your program executes a subprogram beginning with a SUB statement with

arameters, the parameter values (constants or variables) are passed from the

ara Er-iist o e statement to the subprogram. The parameter-list in
[] ment must contaln the same number of parameters as

e
~ statement. Values are passed in the order in which they are listed.

A numeric parameter must be passed a numeric value. A string parameter must
be passed a string value. .

An array %rameter must be passed an array. A string-array parameter must be
passed a s g array; an INTEGER-array parameter must be passed an INTEGER

array; a REAL-array parameter must be passec a REAL array.

To pass an entire arrey as one arameter, follow the array name with left and
right parentheses. If the array has more then one dimension, place one comma
between the parentheses for each additional dimension.
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Passing Parameters by Reference and Value

when a subprogram manipulates the value of a parameter passed to it, the new
parameter value may or may not be passed back to the main program.
Wwhen a parameter is passed to a subprogram "by reference," the new value is
passed Eaai to the main program after the subprogram has executed.

when a parameter is passed to a subprogram "by value," the new value is not
passed Ea'&' to the main program.

lo! variables, array elements, and arrays are normally passed by
referggsi. Hgfevgg,tif a numeric ;griable or arra{ eiement is
. of a erent data- in the main program than it is in the
AT

subprogram (IN EAL), the garameter is passed by
value. Note that if you pass an IN varlable to a numeric

paerameter, that subprogrem parameter is considered to be REAL
uniess you specifically de&are it as an INTEGER by using the
data-type option in the parameter list of the SUB statement.
Rememb

er that 1f you wan pass an INTEGER by reference, you
must declare the subprogram parameter as an INTEGER.

To specify that a variable or array element is to be passed by
value rather than by reference, enclose it in parentheses in the

CALL statement's parameter-list. Note that this option is not
avallable for arrays.

)

If you use an expression as a parameter, it is evaluated and
passed by value.

EXAMPLES
TIOO SUB MENU

~ Marks the beginning of a subprogram. No parameters are passed or returned.

1100 SUB MENU(COUNT, CHOICE)

mMarks the beginning of a subprogram. The variables COUNT and CHOICE may be
used and/or have their values changed in the subprogram and returned to the
variables in the same position in the calling statement.

-

1108 SUB PAYCHECK(DATE, Q,SSN
., PAYRATE, TABLE(, ))

Marks the beginning of a subprogram. The variables DATE, Q, SSN, PAYRATE, and
the arra{ TABLE with two gimensions may be used and/or have their values
changed in the subprogram and returned to the variables in the same position
in the calling statement. we
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PROGRAM

The following program illustrates the use of SUB. The subprogram MENU had
been previously saved with the merge option. It prints a menu and requests %
choice. The main program tells™ the subprogrem how many choices there are and

what the choices are. It then uses the choice made in the subprogram to
determine what program to run.

1100 CALL MENU(S,R)
1110 ON R §OT0 120,130,140,1 ‘ o+
250,160 '

?
{120 RUN "DSK] .PAYABLES"
1130 RUN "0OSK1.RECEIVE"
1140 RUN "DSK1,PAYROLL"
1150 RUN "DSK].INVENTORY" . ‘
1160 RUN "DSK1.LEDGER" .
|170 DATA ACODUNTS PAYABLE,A
CCOUNTS RECEIVABLE,PAYROLL,I
NVENTORY, GENERAL LEDGER

Beginning of subprogram MENU.

Note that this R is not the same as the R used in lines 100 and 110 in the
main program.

;10000 SUB MENU(CODUNT, CHDICE -

- {10010 CALL CLEAR

110020 IF OQOUNT|22 THEN PRIN
T "TO0 MANY ITEMS" :: CHOICE
=0 :: SUBEXIT ' -
110030 RESTORE

110040 FOR R=1l TO COUNT

j1005C READ TEMPS

| 10060 TEMP$=SEGS(TEMP$,1,25

) , .
%ﬂD?OBISH_AY AT(R,1):R;TEM:
110080 NEXT R
110090 DISPLAY AT(R+1,1):"YO
UR CHOICE: 1"
110100 ACCEPT AT(R+1,14)BEEP
VALIDATE(DIGIT)SIZE(-2):CHD
ICE- ‘ R
_ I]C.gll;# %EENQ?.&.EODI R ODIE o severse selelinn! Copressions
110120 SUBEND
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SUBEND=--Subprogram End

Format

SUBEND

Purpose

The SUBEND statement marks the end of a subprogram.

Cronss Reference

SUB, SUBEXIT

SUBEND must be the last statement in & subprogram. Wwhen the computer
encounters a SUBEND statement in a subprogram, program control returns to the
statement imdiately following the CALL statement that called the subprogram.

It is recommended that you do not use any statement other than SUBEND or
SUBEXIT to leave a subprogram. If you use another statement to leave a
subprogram you may still be using variables local to the subprogram, which may

. cause unexpected results.

A SUBEND statement cannot be part of an IF THEN statement.

-

The only statements that can immediately follow a SUBEND statement are REM,
END, or the SUB statement for the next subprogram.
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SUBEXIT~-~Subprogram Exit

Format

SUBEXIT

Purpose 7

The SUBEXIT statement enables you toc leave a subprogram before the computer
executes the SUBEND stqtement that ends the subprogram. ,

SUBEXIT enables you to have more than one exit from a subprogram.

" Cross Reference
SUB, . SUBEND

when the computer encounters a SUBEXIT statement in a subprogram,' program
control returns to the statement immediately following the CALL statement that
called the subprogram.

It is recommended that you do not use any statement other than SUBEND or

- SUBEXIT to leave a subprogram. If you use another statement to leave &

subprogram you may still be using variables local to the subprogram, which may
cause unexpected results.

-
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TAB function=--Tabulate

Format

TAB (numeric-expression)

Purpose

»

The TAB functlon specifies the starting position of the next item to be
printed by a PRINT or DISPLAY instruction.

Cross Reference
DISPLAY, PRINT

o! numeric-expression-=The numeric-expression specifies the
starting position of the next prIn%;Item In a print-list of a

FRINT or DISPLAY instruction.

It the value of the numeric-expression is not an integer, it is
rounded to the nearest integer. 1If the value of the '

numeric-expression is less than 1, it is replaced by 1.

If the value of the numeric-expression is greater than the
record length of the screen or device, it is repeatedly reduced
by the record length until it is less than or egual to the -
record length. The record length of the screen is the width of
the screen window cdefined by the margins. For more information
about the record length of a particular device, refer to the
owner's manual that comes with that device.

TAB ‘is relative to the left side of the screen, not the current screen window.

Because the TAB function itself is treated as a separate printAitem, it must

be preceded and/or followed by a printsfseparator (usually a semicolon), unless
it is the only item in the S

If the number of characters already printed in the current record is grester
than.or equal to the position indicated by the value of the
numeric-expression, the printﬂ.tem following the TAB is printed in the next
‘record, beginning in the position specified by the value of the
numeric-exgression.
Ars P=en

TAB can be used to print to a device or file only if the device or file is<
oper?in DISPLAY format.

TRB cannot be ysed with PRINT USING of DISPLAY USING.
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EXAMPLES
TIOO PRINT TAB(12) ;35

Prints the number 35 at the twelfth position.
'I.mo FRINT 356;TAB(18) ;"NAME

Prints 356 at the beginning of the line and NAME at the eighteenth position of
the line.

|100 PRINT "ABCDEFGHIXKLM";T

AE(5) ;"NOP" .

Prints ABCDEFGHIXLM at the beginning of the 1line and NOP at the fifth
position of the nmext line.

1100 DISPLAY AT(12,1):"NAME"

;TAB(15) ;" ADDRESS"

Displays NAME at the beginningh:f the twelfth line on the screen and ADDRESS
at the fifteenth position on twelfth line of the screen.
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TAN function--Tangent

Format

TAN(numeric-expression)

Type
REAL

Purpose

The TAN function returns the tangent of the angle whose measurement in radians
is the value of the numeric-expression.

Cross Reference
ATN, C0S, SIN

-

2! . numeric-expression--The numeric-expression cannot be less than
-I.57U7§33§3§BIEEID or greater than 1.5/707963266374E10. _

To convert the measure of an angle from degrees to radians, multiply by PI/180.

FROGRAM | |
The Tollowing program gives the tangent for each of,zf/;everal angles.

|100 A=.7853981633973
{110 B=26.565051177 .
|120 C=45*P1/180 -

1130 PRINT TAN(A) ;TAN(B)
|140 PRINT TAN{B*PL/180)
|150 PRINT TAN(C)

IRUN

1. 7.17470553

.S '

1

pes
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TERMCHAR function--Termination Character

Format

TERMCHAR

Type
INTEGER

Purpose

The TERMCHAR function returns the character code of the key pressed to exit
from the previously executed INFUT, ACCEPT, or LINRUT statement.
Cross Reference

ACCEPT, INPUT, LINRUT

In a program, the value returned by TERMCHAR depends on the key pressed to
"~ exit from the last instruction that accepted input from the keyboard.

VALUE RETURNED KEY .
1 AID
2 TLEAR
10 DOWN ARROW
11 TP ARROW
12 PROC'D
13 ENTER
14 BEGIN
15 - BACK

1f you use TERMCHAR as part of a command (unless it is preceded by ACCEPT, ‘
INFUT, or LINRUT), the value returned depends on the key pressed to enter the
command {ENTER, UP ARROW, or DOWN ARROW). .

Note that pressing CLEAR during keyboard input normally causes a break in the
_ program. However, 1T your program includes an ON BREAK NEXT statement, you
can use CLEAR to exit from an input field.
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PROGRAM )

The tollowing program illustrates a use of TERMCHAR, The program displays
name, address, and city, state, and zip code information entered from the
keyboard. Line 160 enables you correct errors in previocusly entered lines by
pressing UP ARROW. This returns the cursor to the beginning of the line that
immediately prececes the one from which UP ARROW was entered.

1100 CALL CLEAR
|110 R=5::C=12
{120 DISPLAY AT(R,C-10) :"NAM
E :"
|130 DISPLAY AT(R+1,C-10):"A
DDRESS "
1140 DISALAY AT(R+2,C-10):"C
$S,22"
1150 ACCEPT AT(R,C)SIZE(-20)
:A$(R)
{160 IF TERMCHAR=11 THEN R=R
-1 ELSE R=R+l
1170 IF R =7 THEN 150 '
|180 DISPLAY AT(20,1):A3(5):
R3(6):A3(7) :
{190 @TO 110

(Press CLEAR to stop the program.)
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TRACE

Format

TRACE

Purpose

The TRACE instruction causes the computer to display the line number of each
line in your program before it is executed.

TRACE enables you to sée the order in which the computer performs statements
as it runs your program. It is valusble as a debugging aid to help you find
errors (such as unwanted infinite loops) in your program. '

You can use TRACE as either a program statement or a command.

Cross Reference

UNTRACE

* The effect of a TRACE instruction is cancelled when an UNTRACE instruction or
a NEW command is executed.

FROGRAMS ‘

The following programs display a trace of the order of execution of the
program lines.

{100 FOR J=1 TO 3

[110 PRINT. "wORD"

1120 NEXT J

1130 TRACE

1100 FOR X1 TO 3
|110 FRINT "KORD"
1120 NEXT J

| TRACE

Page 235




P e . . : - =Ll .

b Mt e i e e i i i e e ek 8 i fa at ettt it o ot bk i M o e BT b ek L . et g AT kAl e P T

2173 --Computer 99/8 BASIC Reference Guide--Final Draft 9/15/83

UNBREAK
Format

UNBREAK [1line-number-listl

Purpose

Thecg?BREAK instruction removes a breakpoint from each program statement you
specify

'You can use UNBREAK as either a program statement or a command.

Cross Reference

BREAK

-”

line-number—list—-The line-number-1ist consists of one or more )
Tine numbers separated by commas. When an UNBREAK instruction is

e;:cuted, breakpoints are removed from the specified program
lines.

L L)
o
--

If you do not include a line-number-list, UNBREAK removes all
breakpoints, except for a breakpoint that occurs when a BREAK
statement with no line-number-list is encountered in a program.

1f the line-number-list includes an invalid line number (C or a value greater
than 32787), the message Bad line number is displayed. If the
line—number-list includes a fractional or negative line number, the message
Syntax error is displayed. In both cases, the UNBREAK instruction is ignored;
that 1s, breakpoints are not-removed even at valid line numbers in the
line-number-list. If you were entering UNBREAK as a program statemeng\it is
not entered into your program.

1f the line-number-list includes a line number that is valid (1-32767) but is

not the number of a line in your program, or a fractional number greater than
1, the message

-

- * WARNING
LINE NOT FOUND

is displayed. (If you were entering UNBREAK as a program statement, the
line-number is included in the warning message.) A breakpoint is, however,
Temoved from any valid line in the line-number-list that precedes the line
number that caused the warning. i )
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EXAMPLES
U
[ 450 UNBREAK

Removeg all breakpoints (except those resulting from a BREAK statement with no
line-number-list).

|UNBREAK 100,130
| 350 UNBREAK 100,130

Removeg the breakpoints from lines 100 and 130.
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UNTRACE

Format

UNTRACE

Purpose
The UNTRACE instruction cancels the effect of a TRACE instruction.

You cen use UNTRACE as either a program statement or a command.

Cross Reference

TRACE

EXAMPLES
1450 UNTRACE
- Removef the effect of TRACE.
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VAL function-Valdé

Format

MAL(strigg-eggréssion)

Type
REAL

Purpose
The VAL function returns the numeric value of the string-expression.

VAL enables you to use the numeric value of the string-expression with an
instruction that requires a numeric expression as a garangEr.

VAL is the inverse of the STR$ function.

Cross Reference

_ STR$
ol strigg-exgression—-The string-expression must be a valid

represen on of a number. e length of the string-expression
must be greater than 0 and less than 4090, If youuse a s
constant, it must be enclosed in quotation marks.

TIOC NOMB=VAL("78.6")

1110 PRINT NUMB

Prints 78.6.

{100 LL=VAL("3EL15")

Sets LL eaual to 3E+l5, or 315.
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VALHEX function--Value of Hexadecimal Number

Format

VALHEX(string-expression)

Type
INTEGER

Purpose

VALFEX returns the numeric value of the hexadecimal number represented by the
string-expression.

10! string-expression--The string-expression specifies the
hexadecimal (base 16) number to Ee converted to a decimal (base
*10) number. If you use a string constant, it must be enclosed in
quotation marks.

The string-expression must contain only valid hexadecimal adigits
(0-9, E:Fg. EIEHEEBEIC hexadecimal digits must be upper-case

letters. VALFEX can convert a hexadecimal number from one to
four digits long. If the length of the string-expression is
greater than four, VALHEX uses only the Tast Eour cha;acférs.,
VALHEX returns an 1n£eger greater than or egual to -32768 (hexadecimal 8000)
and less than or equal to 32767 (hexadecimal 7¢FF).
EXAMPLES |
“A=VALHEX( *400A")
Sets A eaual to 18394.

1100 PRINT VALHEX("8200")
Prifnts -32256.
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VCHAR subprogram--Vertical Character

Format

CALL VCHAR(row,column,character-code( ,number-of-repetitions])

Purpose

The VCHAR subprogram enables you to place a character on the screen and repeat
it vertically. :

Cross Reference

OCOLOR, GCHAR, GRAPHICS, HCHAR

VCHAR is effective only in Pattern, Text, and High-Resolution Modes and in the
graphics portion of the screen in the Split-Screen Modes. VCHAR has no effect
in multicolor Moge, and cannot access the text portion of the screen in the
Split-Screen Modes.

" lo! row, colum--Row and column are numeric expressions whose values
specify the character position on the screen where the character
is displayed.

The value of row must be greater than or equal to 1. In Pattern,
Text, and High-Resolution Modes, row must be less than or equal

to %4; in the Split-Screen modes, row must be less than or eaual
to 1s.

The value of column must be greater than or equal to 1. In

 Pattern, High-Resolution, and Split-Screen Modes, column must be
less than or equal to 32; in Text Mode, column must be less than
or eaual to 40. -

VCHAR is not affected by margin settings in Pattern and Text
- modes. Row and column are relative to the upper-left corner of
the screen, not to the corner of the window defined by the
marglins. .

- In the Split-Screen Modes, the row and column are relative to the
graphics portion of the screen.” The upper-left corner of the
graphics portion of the screen is considered to be the
intersection of row 1 and column 1.

.
=

character-code--The Qcaracter-code is a numeric expression with a
value from 0-255, specitying number of the character. See
Appendix A for a list of ASCII character codes.
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!o} number-of-repetitions--The optional number-of-repetitions is a
numeric expression whose value specifies the number of times the
character is repeated vertically. If the repetitions extend past
the end of a column, they continue from the first character of
the next column, 1If the repetitions extend past the end of the

1a§t column, they continue from the first character of the first
column.

If you use VCHAR to display a character on the screen, and then later use
CHAR, or COLOR to change the appearance of that character, the result depends
on the graphics mode. ‘

'o! In Pattern and Text Modes, the displayed character changes to the
newly specified pattern ana/or color(s).

!o!  In High-Resolution and Split-Screen Modes, the displayed
character remains unchanged.

EXAMPLES
TICO CALL VCHAR(12,16,33)

Places character 33 (an exclamation point) in row 12, column 1l6.

" 1100 CALL VCHAR(1,1,ASC("!")
,768)

-

Places an exclamation point in row 'l, column 1, and repeats it 768 times,
filling the screen. .

1100 CALL VCHAR(R,C,K,T)

Places ‘the charactef with en ASCII code of K in row R, colum C,and repeats it
T times.
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VERSION subprogram

Format

CALL VERSION(numeric-variable)

Purpose

The VERSION subprogram returns a velue indicating the version of BASIC being
used.

. !0o! rnumeric-varisble--In TI Extended BASIC II, VERSION returns a
: value of 200 to the numeric-variable you specify.

EXAMPLE
TICOTALL VERSION(V)

Sets V egual to 200.
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