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IMPORTANT NOTICE REGARDING PROGRAMS AND BOOK MATERIALS
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1. INTRODUCTION

,Q WKLV PDQXDO ZH DVVXPH WKDW \RX KDYH D ZRUNLQJ NQRZOHGJH RI 7, ([WHQGHG %$6,& DQG WKDW \RX DUH
H[SHULHQFHG LQ SURJUDPPLQJ�

6LQFH WKHUH DUH QXPHURXV DGGLWLRQV WR� DQG LPSURYHPHQWV RYHU 7, ([WHQGHG %$6,&� ZH UHFRPPHQG WKDW
\RX UHDG WKLV HQWLUH PDQXDO EHIRUH XVLQJ 0<$5& ([WHQGHG %$6,& ,,� 7KH PDQ\ H[DPSOHV� SURJUDPV�
DQG DSSHQGLFHV FDQ EH YHU\ XVHIXO IRU SUDFWLFH DQG UHYLHZ�

0<$5&
V ([WHQGHG %$6,& ,, LV DQ LPSURYHG SURJUDPPLQJ ODQJXDJH� ,WV QHZ IHDWXUHV DGG VLJQLILFDQW
FDSDELOLWLHV DQG SRZHU WR7,([WHQGHG%$6,&�3URJUDPRSHUDWLRQ DQG H[HFXWLRQ LV XS WR IRXU WLPHV IDVWHU�

0<$5& ([WHQGHG %$6,& ,, LPSURYHPHQWV LQFOXGH WKH IROORZLQJ�

� ,17
7KLV IXQFWLRQ UHWXUQV WKH ODUJHVW LQWHJHU QRW JUHDWHU WKDQ WKH YDOXH RI WKH QXPHULF�H[SUHVVLRQ�
,I WKH YDOXH RI WKH QXPHULF�H[SUHVVLRQ LV DQ LQWHJHU� ,17 UHWXUQV WKH YDOXH RI WKH
QXPHULF�H[SUHVVLRQ LWVHOI� ,I WKH QXPHULF�H[SUHVVLRQ LV QRW DQ LQWHJHU� ,17 UHWXUQV WKH ODUJHVW
LQWHJHU QRW JUHDWHU WKDQ WKH QXPHULF�H[SUHVVLRQ�

� '(),17
$ QHZ LQVWUXFWLRQ HQDEOLQJ \RX WR GHFODUH WKH GDWD�W\SH RI VSHFLILHG QXPHULF YDULDEOHV DV
'(),17�'(),17YDULDEOHV DUH SURFHVVHG IDVWHU DQG UHTXLUH OHVVPHPRU\ WKDQGR UHDO� RU GRXEOH
SUHFLVLRQ IORDWLQJ SRLQW QXPEHUV� ,I '(),17 LV QRW VSHFLILHG� GRXEOH SUHFLVLRQ IORDWLQJ SRLQW
YDULDEOHVZLOO EH XVHG� 7KHVH YDULDEOHV KDYH D JUHDWHU UDQJH RI YDOXHV WKDQ'(),17YDULDEOHV DQG
PD\ FRQWDLQ GHFLPDO SRUWLRQV� $ QXPHULF YDULDEOH RI WKH '(),17 GDWD�W\SH LV D ZKROH QXPEHU
JUHDWHU WKDQ RU HTXDO WR ������ DQG OHVV WKDQ RU HTXDO WR ������

� &$// *5$3+,&6
$ VXESURJUDP ZKLFK JLYHV \RX WKH RSWLRQ RI KDYLQJ HLWKHU D �� RU �� FROXPQ QRGH� :LWK D ��
FROXPQPRGH� WKHUH ZLOO EH � FROXPQV RI PDUJLQ RQ HDFK VLGH DQG �� FROXPQV EHWZHHQ� :LWK WKH
�� FROXPQ PRGH� WKH PDUJLQV UHPDLQ WKH VDPH� EXW ZLWK �� FROXPQV EHWZHHQ�

� &$// 0$5*,16
7KLV VXESURJUDP DOORZV WKH PDUJLQV WR EH UHPRYHG DQG VFUHHQ ZLQGRZV WR EH VSHFLILHG�

� 7(50&+$5
7KLV IXQFWLRQ UHWXUQV WKH FKDUDFWHU FRGH RI WKH NH\ SUHVVHG WR H[LW IURP WKH SUHYLRXVO\ H[HFXWHG
VWDWHPHQW� ,I 7(50&+$5 LV XVHG DV SDUW RI D FRPPDQG� WKH YDOXH UHWXUQHG GHSHQGV XSRQZKLFK
NH\ ZDV SUHVVHG WR HQWHU WKH FRPPDQG �ENTER� UP ARROW� RU DOWN ARROW��
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2. FEATURES OF MYARC Extended BASIC II

2.1. Expanded and Enhanced Gra phic Command Set.

0<$5& ([WHQGHG %$6,& ,, GUDPDWLFDOO\ LQFUHDVHV WKH JUDSKLFV FDSDELOLWLHV RI \RXU FRPSXWHU� %\
HQKDQFLQJ DOUHDG\ H[LVWLQJ ([WHQGHG %$6,& FRPPDQGV DQG DOORZLQJ SURJUDPPHU DFFHVV WR VWDQGDUG�
WH[W� DQG ELWPDS �KLJK�UHVROXWLRQ� PRGHV \RX QRZ KDYH WKH FDSDELOLWLHV RI D SURIHVVLRQDO JUDSKLFV
GHYHORSPHQW V\VWHP�

2.2. New Graphic Modes.

3UHYLRXVO\� \RX FRXOG FUHDWH DQG UXQ \RXU ([WHQGHG %$6,& SURJUDPV RQO\ LQ WKH VWDQGDUG �SDWWHUQ�
PRGH� 7KLV SURYLGHG \RX ZLWK VSULWHV� FRORU VHWV� DQG D ����� FROXPQ E\ �� URZ VFUHHQ GLVSOD\�

� 7(;7 02'(
7H[W0RGH GLIIHUV IURP3DWWHUQ0RGH E\ JLYLQJ \RX D �� FROXPQ E\ �� URZ VFUHHQ GLVSOD\ WR ZRUN
ZLWK� ,I \RX DUH XVLQJ D VWDQGDUG 79 IRU GLVSOD\� \RX ZLOO QRWH WKDW DOO �� FROXPQV DUH YLVLEOH� �,Q
WKH VWDQGDUG PRGH XVXDOO\ WKH ILUVW DQG ODVW � RU � FROXPQV DUH ORVW��

7H[W 0RGH LV PRVW XVHIXO LQ GDWD�ZRUG SURFHVVLQJ� WH[W PDQLSXODWLRQ� DQG XWLOLW\ SURJUDPV QRW
UHTXLULQJ H[RWLF JUDSKLFV� �6SULWHV DQG FRORU VHWV GR QRW H[LVW LQ 7H[W 0RGH��

� +,*+�5(62/87,21 02'(
+LJK�5HVROXWLRQ 0RGH �%LWPDS 0RGH� LV D KLJK UHVROXWLRQ JUDSKLFV PRGH ZKLFK DOORZV SODFLQJ
RU ORFDWLQJ LQGLYLGXDO SL[HOV� ,Q FRQWUDVW� 3DWWHUQ 0RGH RQO\ DOORZV \RX WR FRQWURO VFUHHQ GLVSOD\
E\ SODFLQJ FKDUDFWHUV RQ WKH VFUHHQ� ,I \RX
YH XVHG WKH FRPPDQG �&$// &+$5� WR GHILQH \RXU
RZQ FKDUDFWHUV EHIRUH� \RX NQRZ WKDW HDFK FKDUDFWHU LV PDGH XS RI PDQ\ GRWV WKDW DUH RQ RU RII�
$ VWDQGDUG FKDUDFWHU LV PDGH XS RI �� RI WKHVH GRWV� ,Q +LJK�5HVROXWLRQ0RGH� HDFK RI WKHVH GRWV
�UHIHUUHG WR DV SL[HOV�� FDQ EH GLUHFWO\ SODFHG RQ WKH VFUHHQ� $Q\ JURXS RI � SL[HOV FDQ EH PDGH WR
EH DQ\ RQH RI WKH DYDLODEOH FRORUV� 7KH VFUHHQ GLVSOD\ LV QRZ ��� FROXPQV E\ ��� URZV� $GG WR WKLV
WKH DELOLW\ WR XVH VSULWHV� DQG \RX EHJLQ WR VHH WKH SRWHQWLDO�

2.3. Additional Gra phic Commands

$GGLWLRQDO FRPPDQGV DUH SURYLGHG WR PRVW HIIHFWLYHO\ XWLOL]H WKHVH QHZ FDSDELOLWLHV� )RU H[DPSOH� LQ
+LJK�5HVROXWLRQ 0RGH ³ &$// '5$:� &$// '5$:72� &$// ),//� &$// &,5&/( &$//
5(&7$1*/(� &$// 32,17� &$//*&+$5 �LQ +LJK�5HVROXWLRQ0RGH�� DQG &$//:5,7(� DORQJ ZLWK
PRVW RI WKH DOUHDG\ H[LVWLQJ ([WHQGHG %$6,& FRPPDQGV� SURYLGH D PHGLXP SUHYLRXVO\ IRXQG RQO\ LQ WKH
PRVW FRPSOH[ DVVHPEO\ ODQJXDJH SURJUDPV�
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7KH VXPPDU\ SURYLGHG EHORZ KLJKOLJKWV WKH FDSDELOLWLHV RI WKH QHZ JUDSKLF FRPPDQGV�

&$// '5$:
'UDZV� HUDVHV RU LQYHUWV D OLQH IURP D XVHU GHILQHG SRLQW WR DQRWKHU XVHU�GHILQHG SRLQW�

&$// '5$:72
'UDZV� HUDVHV RU LQYHUWV D OLQH IURP WKH ODVW SRLQW GUDZQ WR D XVHU�GHILQHG SRLQW�

&$// &,5&/(
'UDZV� HUDVHV RU LQYHUWV D FLUFOH DURXQG D VSHFLILHG SRLQW ZLWK D UDGLXV RI XS WR ��� SL[HOV�

&$// 32,17
'UDZV HUDVHV RU LQYHUWV D VLPSOH XVHU�GHILQHG SRLQW �SL[HO��

&$// 5(&7$1*/(
'UDZV� HUDVHV RU LQYHUWV VTXDUHV RU UHFWDQJOHV� VROLG RU KROORZ� IURP D � GRW VTXDUH WR D ��� E\
��� SL[HO UHFWDQJOH�

&$// ),//
)LOOV LQ D VKDSH RI DQ\ GLPHQVLRQV �ZLWKLQ WKH VFUHHQ ERXQGDULHV� ZLWK D XVHU�GHILQHG SDWWHUQ�

&$// *&+$5
5HWXUQV D YDOXH LQGLFDWLQJ ZKHWKHU WKH SRLQW VSHFLILHG ZDV WXUQHG RII RU WXUQHG RQ�

&$// :5,7(
$OORZV WH[W DQG SUHGHILQHG FKDUDFWHUV WR EH SODFHG RQ WKH VFUHHQ DW D VSHFLILHG SRLQW�

&$// '&2/25
'HILQHV WKH FXUUHQW IRUHJURXQG DQG EDFNJURXQG FRORUV XVHG LQ WKH VSHFLDO +LJK�5HVROXWLRQ0RGH
JUDSKLF FRPPDQGV�

&$// *5$3+,&6
$OORZV DFFHVV WR DQG IURP WKH � JUDSKLF PRGHV�
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2.4. Graphic Enhancements

2.4.1. ENLARGED CHARACTER SET

7KH SUHGHILQHG DQG XVHU GHILQHG FKDUDFWHU VHW KDV EHHQ HQODUJHG IURP ��� FKDUDFWHUV �������� WR ���
FKDUDFWHUV ��������

2.4.2. INCREASED NUMBER OF COLOR SETS.

7KH QXPEHU RI FKDUDFWHU FRORU VHWV KDV EHHQ SURSRUWLRQDWHO\ LQFUHDVHG IURP �� VHWV WR PDWFK WKH
LQFUHDVHG VL]H RI WKH FKDUDFWHU VHW� 7KLV JLYHV D WRWDO RI �� FRORU VHWV�

2.4.3. NUMBER OF SPRITES

7KH QXPEHU RI VSULWHV DYDLODEOH IRU XVH LV LQFUHDVHG WR ���

2.4.4. SPRITE CONTROL

&$// &2,1&� &$// 326,7,21� DQG &$// ',67$1&( DOO VKRZ YDVWO\ LPSURYHG FKDUDFWHULVWLFV GXH
WR WKH KLJK VSHHG RI 0<$5& ([WHQGHG %$6,& ,,� 7KLV SURYLGHV DUFDGH�OLNH DQLPDWLRQ DQG UHVSRQVH LQ
D %$6,& ODQJXDJH�
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3. SET-UP INSTRUCTIONS

3.1. Memor y Expansion

�� &DUHIXOO\ IROORZLQJ LQVWUXFWLRQV LQ \RXU 3HULSKHUDO ([SDQVLRQ 6\VWHP8VHU 0DQXDO� UHPRYH WKH
��.0HPRU\ ([SDQVLRQ &DUG IURP \RXU 3(% LI WKHUH LV RQH� 7KH ��.0HPRU\ &DUG0867127

EH LQVWDOOHG LQ \RXU 3(% ZKHQ XVLQJ 0<$5& ([WHQGHG %$6,& ,, RU ZKHQ WKH ���. 0HPRU\
([SDQVLRQ &DUG LV LQ SODFH LQ \RXU 3(%�

�� ,QVHUW D KLJK�SHUIRUPDQFH ���. �RU ODUJHU� 0HPRU\ ([SDQVLRQ &DUG LQWR \RXU 3(%� <RX FDQ XVH
WKH VDPH VORW SUHYLRXVO\ RFFXSLHG E\ WKH ��. &DUG RU DQ\ RWKHU FRQYHQLHQW VORW�

3.2. Powering Up

)ROORZ VWDQGDUG SURFHGXUH IRU SRZHULQJ XS SHULSKHUDOV DQG FRQVROH DQG IRU LQVHUWLQJ WKH 0<$5&
([WHQGHG %$6,& ,, PRGXOH LQWR WKH PRGXOH VORW RI WKH FRQVROH�

$IWHU HDFK SRZHULQJ XS LQVHUW WKH VXSSOLHG 0<$5& ([WHQGHG %$6,& ,, GLVNHWWH LQWR GULYH �� DQG VHOHFW
����.26� IURP WKH VHOHFWLRQ PHQX RQ \RXU VFUHHQ� 7KH 0<$5& ([WHQGHG %$6,& ,, SURJUDP ZLOO WKHQ
ORDG LQWR 5$0�

$V LQ 7, ([WHQGHG %$6,&� WKH SURJUDP ZLOO ORRN IRU '6.��/2$' DQG H[HFXWH DFFRUGLQJO\�

,I D '6.��/2$' SURJUDP LV QRW IRXQG� WKH VFUHHQ ZLOO VKRZ

MYARC BASIC 2.12
* READY *

ZLWK D EOLQNLQJ FXUVRU� <RX PD\ WKHQ UHPRYH WKH 0<$5& ([WHQGHG %$6,& ,, GLVNHWWH IURP GULYH ���

3/($6( 127( ³ ,I \RX KDYH WKH ODWH PRGHO ����$ ���� YHUVLRQ� FRQVROH� WKH IROORZLQJ DGGLWLRQDO VWHS
LV UHTXLUHG�

$IWHU LQVHUWLQJ WKH0<$5&([WHQGHG%$6,& ,, GLVNHWWH LQWR GULYH��� VHOHFW 7, %$6,& IURP WKH VHOHFWLRQ
PHQX RI \RXU VFUHHQ DQG W\SH LQ�

CALL 128KOS

([HFXWLRQ ZLOO WKHQ SURFHHG DV DERYH�
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4. REFERENCE SECTION

7KLV UHIHUHQFH VHFWLRQ LV DQ DOSKDEHWLFDO OLVWLQJ RI DOO0<$5&([WHQGHG %$6,& ,, FRPPDQGV VWDWHPHQWV�
DQG IXQFWLRQV� ZLWK GHWDLOHG H[SODQDWLRQ RQ HDFK�

0<$5& ([WHQGHG %$6,& ,, LV WRWDOO\ XSZDUG FRPSDWLEOH ZLWK 7, ([WHQGHG %$6,& VR WKDW \RX DUH
DOUHDG\ IDPLOLDU ZLWK QHDUO\ DOO WKH UHIHUHQFHG FRPPDQGV� VWDWHPHQWV� DQG IXQFWLRQV�

1HYHUWKHOHVV� ZH VXJJHVW WKDW \RX FDUHIXOO\ UHYLHZ WKLV HQWLUH VHFWLRQ�

,Q DGGLWLRQ WRQHZO\�DGGHGFRPPDQGV� VWDWHPHQWVDQG IXQFWLRQV� DGGLWLRQDO GHWDLOV DQGH[SODQDWLRQVKDYH
EHHQ H[SDQGHG DQG�RU DGGHG WR WKH RULJLQDO 7, ([WHQGHG %$6,& LQ WKH PDQ\ SODFHV ZKHUH 0<$5&
([WHQGHG %$6,& ,, SURYLGHV DGGLWLRQDO SRZHU� IOH[LELOLW\� DQG�RU VRSKLVWLFDWLRQ�
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4.1. ABS

4.1.1. Format

ABS(numeric-expression )

4.1.2. Type

1XPHULF �5($/ RU '(),17�

4.1.3. Descri ption

7KH $%6 IXQFWLRQ JLYHV WKH DEVROXWH YDOXH RI WKH QXPHULF�H[SUHVVLRQ�

,I WKH YDOXH RI WKH QXPHULF�H[SUHVVLRQ LV SRVLWLYH RU ]HUR� $%6 UHWXUQV LWV YDOXH�

,I WKH YDOXH RI WKH QXPHULF�H[SUHVVLRQ LV QHJDWLYH� $%6 UHWXUQV LWV QHJDWLYH �D SRVLWLYH QXPEHU��

$%6 DOZD\V UHWXUQV D QRQ�QHJDWLYH QXPEHU�

4.1.4. Examples

100 PRINT ABS(45.2)
PRINT ABS(45.2)

3ULQWV ����

100 VV=ABS(-7.345))
VV=ABS(-7.345)

6HWV 99 HTXDO WR �����
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4.2. ACCEPT

4.2.1. Format

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

4.2.2. Cross Reference

*5$3+,&6� ,1387� /,1387� 0$5*,16� 7(50&+$5

4.2.3. Descri ption

7KH $&&(37 LQVWUXFWLRQ VXVSHQGV SURJUDP H[HFXWLRQ WR HQDEOH \RX WR HQWHU GDWD IURP WKH NH\ERDUG�

7KH RSWLRQV DYDLODEOH ZLWK $&&(37 PDNH LW PRUH YHUVDWLOH IRU NH\ERDUG LQSXW WKDQ WKH ,1387
VWDWHPHQW� <RX FDQ DFFHSW XS WR RQH OLQH RI LQSXW IURP DQ\ SRVLWLRQ ZLWKLQ WKH VFUHHQ ZLQGRZ� VRXQG D
WRQH ZKHQ WKH FRPSXWHU LV UHDG\ WR DFFHSW LQSXW� FOHDU WKH VFUHHQ ZLQGRZ EHIRUH DFFHSWLQJ LQSXW� OLPLW
LQSXW WR D VSHFLILHG QXPEHU RI FKDUDFWHUV� DQG GHILQH WKH W\SHV RI YDOLG LQSXW�

$&&(37 FDQ EH XVHG DV HLWKHU D SURJUDP VWDWHPHQW RU D FRPPDQG�

7KH GDWD YDOXH HQWHUHG IURP WKH NH\ERDUG LV DVVLJQHG WR WKH YDULDEOH \RX VSHFLI\� ,I \RX VSHFLI\ D QXPHULF
YDULDEOH� WKH GDWD YDOXH HQWHUHG IURP WKH NH\ERDUG PXVW EH D YDOLG UHSUHVHQWDWLRQ RI D QXPEHU� ,I \RX
VSHFLI\ D VWULQJ YDULDEOH� WKH GDWD YDOXH HQWHUHG IURP WKH NH\ERDUG FDQ EH HLWKHU D VWULQJ RU D QXPEHU�
7UDLOLQJ VSDFHV DUH UHPRYHG�

$ VWULQJ YDOXH HQWHUHG IURP WKH NH\ERDUG FDQ RSWLRQDOO\ EH HQFORVHG LQ TXRWDWLRQ PDUNV� +RZHYHU� D
VWULQJ FRQWDLQLQJ D FRPPD� D TXRWDWLRQ PDUN� RU OHDGLQJ RU WUDLOLQJ VSDFHVPXVW EH HQFORVHG LQ TXRWDWLRQ
PDUNV� $ TXRWDWLRQ PDUN ZLWKLQ D VWULQJ LV UHSUHVHQWHG E\ WZR DGMDFHQW TXRWDWLRQ PDUNV�

<RX QRUPDOO\ SUHVV ENTER WR FRPSOHWH NH\ERDUG LQSXW� KRZHYHU� \RX FDQ DOVR XVH AID� BACK � BEGIN�
CLEAR � PROC'D� DOWN ARROW� RU UP ARROW� <RX FDQ XVH WKH 7(50&+$5 IXQFWLRQ WR GHWHUPLQH
ZKLFK RI WKRVH NH\V ZDV SUHVVHG WR H[LW IURP WKH SUHYLRXV $&&(37� ,1387� RU /,1387 LQVWUXFWLRQ�

1RWH WKDW SUHVVLQJ CLEAR GXULQJ NH\ERDUG LQSXW QRUPDOO\ FDXVHV D EUHDN LQ WKH SURJUDP� +RZHYHU� LI
\RXU SURJUDP LQFOXGHV DQ 21 %5($.1(;7 VWDWHPHQW� \RX FDQ XVH CLEAR WR H[LW IURP DQ LQSXW ILHOG�

,Q +LJK�5HVROXWLRQ 0RGH� $&&(37 KDV QR HIIHFW� 6HH $SSHQGL[ .�
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4.2.4. Options

<RX FDQ HQWHU WKH IROORZLQJ RSWLRQV� VHSDUDWHG E\ D VSDFH LQ DQ\ RUGHU�

$7
(QDEOHV \RX WR VSHFLI\ WKH ORFDWLRQ RI WKH EHJLQQLQJ RI WKH LQSXW ILHOG� 5RZ DQG FROXPQ DUH
UHODWLYH WR WKH XSSHU�OHIW FRUQHU RI WKH VFUHHQ ZLQGRZ GHILQHG E\ WKH PDUJLQV� 7KH XSSHU�OHIW
FRUQHU RI WKH ZLQGRZ GHILQHG E\ WKH PDUJLQV LV FRQVLGHUHG WR EH WKH LQWHUVHFWLRQ RI URZ � DQG
FROXPQ � E\ DQ $&&(37 LQVWUXFWLRQ WKDW XVHV WKH $7 RSWLRQ� ,I \RX GR QRW XVH WKH $7 RSWLRQ�
WKH LQSXW ILHOG EHJLQV LQ WKH IDU OHIW FROXPQ RI WKH ERWWRP URZ RI WKH ZLQGRZ�

%((3
6RXQGV D VKRUW WRQH WR VLJQDO WKDW WKH FRPSXWHU LV UHDG\ WR DFFHSW LQSXW�

(5$6( $//
3ODFHV D VSDFH FKDUDFWHU �$6&,, FRGH ��� LQ HYHU\ FKDUDFWHU SRVLWLRQ LQ WKH VFUHHQ ZLQGRZ EHIRUH
DFFHSWLQJ LQSXW�

6,=(
(QDEOHV \RX WR VSHFLI\ D OLPLW WR WKH QXPEHU RI FKDUDFWHUV WKDW FDQ EH HQWHUHG DV LQSXW� 7KH OLPLW
LV WKH DEVROXWH YDOXH RI WKH QXPHULF�H[SUHVVLRQ� ,I WKH DOJHEUDLF VLJQ RI WKH QXPHULF�H[SUHVVLRQ
LV SRVLWLYH� RU LI \RX GR QRW XVH WKH 6,=( RSWLRQ� WKH LQSXW ILHOG LV FOHDUHG EHIRUH LQSXW LV DFFHSWHG�
,I WKH QXPHULF�H[SUHVVLRQ LV QHJDWLYH� WKH LQSXW ILHOG LV QRW FOHDUHG� HQDEOLQJ \RX WR SODFH D YDOXH
LQ WKH LQSXW ILHOG WKDW PD\ EH DFFHSWHG E\ SUHVVLQJ ENTER� ,I \RX GR QRW XVH WKH 6,=( RSWLRQ�
RU LI WKH DEVROXWH YDOXH RI WKH QXPHULF�H[SUHVVLRQ LV JUHDWHU WKDQ WKH QXPEHU RI FKDUDFWHUV
UHPDLQLQJ LQ WKH URZ �IURP WKH EHJLQQLQJ RI WKH LQSXW ILHOG WR WKH ULJKW PDUJLQ�� WKH LQSXW ILHOG
H[WHQGV WR WKH ULJKW PDUJLQ�
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9$/,'$7(
(QDEOHV \RX WR VSHFLI\ WKH FKDUDFWHUV RU WKH W\SHV RI FKDUDFWHUV WKDW DUH YDOLG LQSXW� ,I \RX VSHFLI\
PRUH WKDQ RQH W\SH� D FKDUDFWHU IURP DQ\ RI WKH VSHFLILHG W\SHV LV YDOLG� 7KH W\SHV DUH DV IROORZV�

7<3( 9$/,' ,1387

$/3+$ $OO DOSKDEHWLF FKDUDFWHUV�
8$/3+$ $OO XSSHU�FDVH DOSKDEHWLF FKDUDFWHUV�
/$/3+$ $OO ORZHU�FDVH DOSKDEHWLF FKDUDFWHUV�
',*,7 $OO GLJLWV ������
180(5,& $OO GLJLWV ������ WKH GHFLPDO SRLQW ���� WKH SOXV VLJQ ���� WKHPLQXV VLJQ ���� DQG WKH

XSSHU�FDVH OHWWHU (�

<RX FDQ DOVR XVH RQH RU PRUH VWULQJ H[SUHVVLRQV DV W\SHV� 7KH FKDUDFWHUV FRQWDLQHG LQ WKH VWULQJV
VSHFLILHG E\ WKH VWULQJ H[SUHVVLRQV DUH YDOLG LQSXW�

7KH 9$/,'$7( RSWLRQ RQO\ YHULILHV GDWD HQWHUHG IURP WKH NH\ERDUG� ,I WKHUH LV D GHIDXOW YDOXH
LQ WKH LQSXW ILHOG �HQWHUHG ZLWK ',63/$<� IRU H[DPSOH�� WKH YDOLGDWH RSWLRQ KDV QR HIIHFW RQ WKDW
YDOXH�

4.2.5. Examples

100 ACCEPT AT(3,5):Y
$FFHSWV GDWD DW WKH WKLUG URZ� ILIWK FROXPQ RI WKH VFUHHQ ZLQGRZ LQWR WKH YDULDEOH <�

100 ACCEPT VALIDATE("YN"):R$
$FFHSWV GDWD FRQWDLQLQJ < DQG�RU 1 LQWR WKH YDULDEOH 5�� �<<11 ZRXOG EH D YDOLG HQWU\��

100 ACCEPT ERASE ALL:B
$FFHSWV GDWD LQWR WKH YDULDEOH % DIWHU SXWWLQJ WKH EODQN FKDUDFWHU LQWR DOO SRVLWLRQV LQ WKH VFUHHQ
ZLQGRZ�

100 ACCEPT AT(R,C)SIZE(FIELDLEN)BEEP VALIDATE(DIGIT,"AYN"):X$
$FFHSWV D GLJLW RU WKH OHWWHUV $� <� RU 1 LQWR WKH YDULDEOH ;�� 7KH OHQJWK RI WKH LQSXW PD\ EH XS
WR ),(/'/(1 FKDUDFWHUV� $ ILHOG WKH OHQJWK RI ),(/'/(1 LV ILOOHG ZLWK EODQN FKDUDFWHUV� DQG
WKHQ WKH GDWD YDOXH LV DFFHSWHG DW URZ 5� FROXPQ &� $ EHHS LV VRXQGHG EHIRUH DFFHSWDQFH RI GDWD�
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4.2.6. Program

100 DIM NAME$(20),ADDR$(20)
110 DISPLAY AT (5,1)ERASE AL
L:"NAME:"
120 DISPLAY AT(7,1):"ADDRES
S:"
130 DISPLAY AT(23 1):"TYPE
A ? TO END ENTRY.'
140 FOR S=1 TO 20
150 ACCEPT AT(5,7)VALIDATE(
ALPHA,"?")BEEP SIZE(13):NAME
$(S)
160 IF NAME$(S)="?" THEN 200
170 ACCEPT AT(7,10)SIZE(12)
:ADDR$(S)
180 DISPLAY AT(7,10):" "
190 NEXT S
200 CALL CLEAR
210 DISPLAY AT(1,1):"NAME"
"ADDRESS"
220 FOR T=1 TO S-1
230 DISPLAY AT(T+2,1):NAME$
(T),ADDR$(T)
240 NEXT T
250 GOTO 250

�3UHVV CLEAR WR VWRS WKH SURJUDP��
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4.3. ASC

4.3.1. Format

ASC(string-expression )

4.3.2. Cross Reference

&+5�

4.3.3. Descri ption

7KH $6& IXQFWLRQ UHWXUQV WKH $6&,, FKDUDFWHU FRGH FRUUHVSRQGLQJ WR WKH ILUVW FKDUDFWHU RI WKH
VWULQJ�H[SUHVVLRQ�

$6& LV WKH LQYHUVH RI WKH &+5� IXQFWLRQ�

7KH VWULQJ�H[SUHVVLRQ FDQQRW EH D QXOO VWULQJ�

4.3.4. Examples

100 PRINT ASC("A")
3ULQWV �� �WKH $6&,, FKDUDFWHU FRGH IRU WKH OHWWHU $��

100 B=ASC("1")
6HWV % HTXDO WR �� �WKH $6&,, FKDUDFWHU FRGH IRU WKH FKDUDFWHU ���

100 DISPLAY ASC("HELLO")
'LVSOD\V �� �WKH $6&,, FKDUDFWHU FRGH IRU WKH OHWWHU +��

100 A$="DAVID"
110 PRINT ASC(A$)

3ULQWV �� LQ OLQH ����
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4.4. ATN

4.4.1. Format

ATN(numeric-expression )

4.4.2. Cross Reference

&26� 6,1� 7$1

4.4.3. Descri ption

7KH $71 IXQFWLRQ UHWXUQV WKH DQJOH �LQ UDGLDQV� ZKRVH WDQJHQW LV WKH YDOXH RI WKH QXPHULF�H[SUHVVLRQ�

7KH YDOXH UHWXUQHG E\ $71 LV DOZD\V JUHDWHU WKDQ �SL�� DQG OHVV WKDQ SL���

7R FRQYHUW UDGLDQV WR GHJUHHV� PXOWLSO\ E\ ����SL�

4.4.4. Examples

100 PRINT 4*ATN(-1)
3ULQWV �������������

100 Q=PI/ATN(1.732)
6HWV 4 HTXDO WR ������������
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4.5. BREAK

4.5.1. Format

BREAK(line-number-list )

4.5.2. Cross Reference

&217,18(� 21 %5($.� 81%5($.

4.5.3. Descri ption

7KH %5($. LQVWUXFWLRQ VHWV D EUHDNSRLQW DW HDFK SURJUDP VWDWHPHQW \RX VSHFLI\� :KHQ WKH FRPSXWHU
HQFRXQWHUV D OLQH DW ZKLFK \RX KDYH VHW D EUHDNSRLQW� \RXU SURJUDP VWRSV UXQQLQJ EHIRUH WKDW VWDWHPHQW
LV H[HFXWHG�

%5($. LV D YDOXDEOH GHEXJJLQJ DLG� <RX FDQ XVH %5($. WR VWRS \RXU SURJUDP DW D VSHFLILF SURJUDP OLQH�
VR WKDW \RX FDQ FKHFN WKH YDOXHV RI YDULDEOHV DW WKDW SRLQW�

<RX FDQ XVH %5($. OLQH�QXPEHU�OLVW DV HLWKHU D SURJUDP VWDWHPHQW RU D FRPPDQG�

7KH OLQH�QXPEHU�OLVW FRQVLVWV RI RQH RU PRUH OLQH QXPEHUV� VHSDUDWHG E\ FRPPDV� :KHQ D %5($.
LQVWUXFWLRQ LV H[HFXWHG� EUHDNSRLQWV DUH VHW DW WKH VSHFLILHG SURJUDP OLQHV� ,I \RX XVH %5($. DV D
SURJUDP VWDWHPHQW� OLQH�QXPEHU�OLVW LV RSWLRQDO� :KHQ D %5($. VWDWHPHQW ZLWK QR OLQH�QXPEHU�OLVW LV
HQFRXQWHUHG� WKH FRPSXWHU VWRSV UXQQLQJ WKH SURJUDP DW WKDW SRLQW�

,I \RX XVH %5($. DV D FRPPDQG� \RX PXVW LQFOXGH D OLQH�QXPEHU�OLVW�

4.5.4. Break points

:KHQ \RXU SURJUDP VWRSV DW D EUHDNSRLQW� WKH PHVVDJH BREAKPOINT IN (LINE NUMBER) LV GLVSOD\HG�
:KLOH \RXU SURJUDP LV VWRSSHG DW D EUHDNSRLQW� \RX FDQ HQWHU DQ\ YDOLG FRPPDQG�

7R UHVXPH SURJUDP H[HFXWLRQ VWDUWLQJ ZLWK WKH OLQH DW ZKLFK WKH EUHDN RFFXUUHG� HQWHU WKH &217,18(
FRPPDQG� +RZHYHU� LI \RX HGLW \RXU SURJUDP �DGG� GHOHWH� RU FKDQJH D SURJUDP VWDWHPHQW� \RX FDQQRW
XVH &217,18(� �7KLV SUHYHQWV HUURUV WKDW FRXOG UHVXOW IURP UHVXPLQJ H[HFXWLRQ LQ WKH PLGGOH RI D
UHYLVHG SURJUDP�� <RX DOVR FDQQRW XVH &217,18( LI \RX HQWHU D 0(5*( RU 6$9( FRPPDQG RU D /,67
FRPPDQGZLWK WKH ILOH�VSHFLILFDWLRQ RSWLRQ�1RWH WKDW SUHVVLQJCLEAR (FCTN 4) DOVR FDXVHV D EUHDNSRLQW
WR RFFXU EHIRUH WKH H[HFXWLRQ RI WKH QH[W SURJUDP VWDWHPHQW� :KHQ \RXU SURJUDP VWRSV DW D EUHDNSRLQW�
WKH FRPSXWHU SHUIRUPV WKH IROORZLQJ RSHUDWLRQV�
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� ,W UHVWRUHV WKH GHIDXOW FKDUDFWHU GHILQLWLRQV RI DOO FKDUDFWHUV�

� ,I WKH FRPSXWHU LV LQ +LJK�5HVROXWLRQ 0RGH� LW UHVWRUHV WKH GHIDXOW JUDSKLFV PRGH �3DWWHUQ� DQG
PDUJLQ VHWWLQJV �����������

� ,W UHVWRUHV WKH GHIDXOW IRUHJURXQG FRORU �EODFN� DQG EDFNJURXQG FRORU �WUDQVSDUHQW� WR DOO
FKDUDFWHUV�

� ,W UHVWRUHV WKH GHIDXOW VFUHHQ FRORU �F\DQ��

� ,W GHOHWHV DOO VSULWHV�

� ,W UHVHWV WKH VSULWH PDJQLILFDWLRQ OHYHO WR ��

7KH JUDSKLFV FRORUV �VHH '&2/25� DQG FXUUHQW SRVLWLRQ �VHH '5$:72� DUH QRW DIIHFWHG� ,I WKH FRPSXWHU
LV LQ 3DWWHUQ RU 7H[W 0RGH� WKH JUDSKLFV PRGH DQG PDUJLQ VHWWLQJV UHPDLQ XQFKDQJHG�

4.5.5. Removin g Break points

<RX FDQ UHPRYH D EUHDNSRLQW E\ XVLQJ WKH 81%5($. LQVWUXFWLRQ RU E\ HGLWLQJ RU GHOHWLQJ WKH OLQH DW
ZKLFK WKH EUHDNSRLQW LV VHW� :KHQ \RXU SURJUDP VWRSV DW D EUHDNSRLQW� WKDW EUHDNSRLQW LV DXWRPDWLFDOO\
UHPRYHG�

$OO EUHDNSRLQWV DUH UHPRYHG ZKHQ \RX XVH WKH 1(: RU 6$9( FRPPDQG�

4.5.6. BREAK Errors

,I WKH OLQH�QXPEHU�OLVW LQFOXGHV DQ LQYDOLG OLQH QXPEHU �� RU D YDOXH JUHDWHU WKDQ ������� WKHPHVVDJHBAD
LINE NUMBER LV GLVSOD\HG� ,I WKH OLQH�QXPEHU�OLVW LQFOXGHV D IUDFWLRQDO RU QHJDWLYH OLQH QXPEHU� WKH
PHVVDJH SYNTAX ERRORLV GLVSOD\HG� ,Q ERWK FDVHV� WKH %5($. LQVWUXFWLRQ LV LJQRUHG� WKDW LV�

EUHDNSRLQWV DUH QRW VHW HYHQ DW YDOLG OLQH QXPEHUV LQ WKH OLQH�QXPEHU�OLVW� ,I \RX ZHUH HQWHULQJ %5($.
DV D SURJUDP VWDWHPHQW LW LV QRW HQWHUHG LQWR \RXU SURJUDP�

,I WKH OLQH�QXPEHU�OLVW LQFOXGHV D OLQH QXPEHU WKDW LV YDOLG ��������� EXW LV QRW WKH QXPEHU RI D OLQH LQ
\RXU SURJUDP� RU D IUDFWLRQDO QXPEHU JUHDWHU WKDQ �� WKH PHVVDJH

WARNING
LINE NOT FOUND

LV GLVSOD\HG� �,I \RX ZHUH HQWHULQJ %5($. DV D SURJUDP VWDWHPHQW� WKH OLQH QXPEHU LV LQFOXGHG LQ WKH
ZDUQLQJ PHVVDJH�� $ EUHDNSRLQW LV� KRZHYHU� VHW DW DQ\ YDOLG OLQH LQ WKH OLQH�QXPEHU�OLVW SUHFHGLQJ WKH
OLQH QXPEHU ZKLFK FDXVHG WKH ZDUQLQJ�

,I \RXU SURJUDP LV RSHUDWLQJ LQ WKH +LJK�5HVROXWLRQ 0RGH� QR PHVVDJH LV GLVSOD\HG� 6HH $SSHQGL[ .�
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4.5.7. Examples

150 BREAK
%5($. DV D VWDWHPHQW FDXVHV D EUHDNSRLQW EHIRUH H[HFXWLRQ RI WKH QH[W OLQH LQ WKH SURJUDP�

100 BREAK 120,130
&DXVHV EUHDNSRLQWV EHIRUH H[HFXWLRQ RI OLQHV ��� DQG ����

BREAK 10,400 130
$V D FRPPDQG FDXVHV EUHDNSRLQWV EHIRUH H[HFXWLRQ RI OLQHV ��� ���� DQG ����
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4.6. BYE

4.6.1. Format

BYE

4.6.2. Descri ption

7KH %<( FRPPDQG UHVHWV WKH FRPSXWHU� $OZD\V XVH %<( WR H[LW IURP0<$5& ([WHQGHG %$6,& ,,� 7KH
%<( FRPPDQG FDXVHV WKH FRPSXWHU WR GR WKH IROORZLQJ�

� &ORVH DOO RSHQ ILOHV�

� (UDVH WKH SURJUDP DQG DOO YDULDEOH YDOXHV LQ PHPRU\�

� ([LW IURP 0<$5& ([WHQGHG %$6,& ,,�

� 'LVSOD\ WKH PDVWHU WLWOH VFUHHQ�

$OWKRXJK \RX FDQ H[LW IURP 0<$5& ([WHQGHG %$6,& ,, DOVR E\ SUHVVLQJ QUIT (FCTN=)� SUHVVLQJ QUIT
GRHV QRW FORVH RSHQ ILOHV DQG PD\ UHVXOW LQ WKH ORVV RI GDWD LQ WKRVH ILOHV�
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4.7. CALL

4.7.1. Format

CALL subprogram-name [( parameter-list )]

4.7.2. Cross Reference

68%

4.7.3. Descri ption

7KH &$// LQVWUXFWLRQ WUDQVIHUV SURJUDP FRQWURO WR WKH VSHFLILHG VXESURJUDP�

<RX FDQ XVH &$// DV HLWKHU D SURJUDP VWDWHPHQW RU D FRPPDQG�

7KH &$// LQVWUXFWLRQ WUDQVIHUV SURJUDP FRQWURO WR WKH VXESURJUDP VSHFLILHG E\ WKH VXESURJUDP�QDPH�

7KH RSWLRQDO SDUDPHWHU�OLVW FRQVLVWV RI RQH RU PRUH SDUDPHWHUV VHSDUDWHG E\ FRPPDV� 8VH RI D
SDUDPHWHU�OLVW LV GHWHUPLQHG E\ WKH VXESURJUDP \RX DUH FDOOLQJ� 6RPH VXESURJUDPV UHTXLUH D
SDUDPHWHU�OLVW� VRPH GR QRW XVH D SDUDPHWHU�OLVW� DQG ZLWK VRPH D SDUDPHWHU�OLVW LV RSWLRQDO�

<RX FDQ XVH &$// DV D SURJUDP VWDWHPHQW WR FDOO HLWKHU D EXLOW�LQ 0<$5& ([WHQGHG %$6,& ,,
VXESURJUDP RU WR FDOO D VXESURJUDP WKDW \RX ZULWH� $IWHU WKH VXESURJUDP LV H[HFXWHG� SURJUDP FRQWURO
UHWXUQV WR WKH VWDWHPHQW LPPHGLDWHO\ IROORZLQJ WKH &$// VWDWHPHQW�

<RX FDQ XVH &$// DV D FRPPDQG RQO\ WR FDOO D EXLOW�LQ 0<$5& ([WHQGHG %$6,& ,, VXESURJUDP� QRW WR
FDOO D VXESURJUDP WKDW \RX ZULWH�

(DFK RI WKH IROORZLQJ EXLOW�LQ VXESURJUDP LV GLVFXVVHG VHSDUDWHO\ LQ WKLV PDQXDO�

&+$5 *&+$5 3((.9
&+$53$7 *5$3+,&6 32,17
&+$56(7 +&+$5 32.(9
&,5&/( ,1,7 326,7,21
&/($5 -2<67 5(&7$1*/(
&2,1& .(< 6$<
&2/25 /,1. 6&5((1
'(/635,7( /2$' 6281'
',67$1&( /2&$7( 63*(7
'5$: 0$*1,)< 635,7(
'5$:72 027,21 9&+$5
'&2/25 0$5*,16 9(56,21
(55 3$77(51 :5,7(
),// 3((.
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4.7.4. Program

7KH IROORZLQJ SURJUDP LOOXVWUDWHV WKH XVH RI &$// ZLWK D EXLOW�LQ VXESURJUDP �&/($5� LQ OLQH ��� DQG
WKH XVH RI D XVHU�ZULWWHQ VXESURJUDP �7,0(6� LQ OLQH ����

100 CALL CLEAR
110 X=4
120 CALL TIMES(X)
130 PRINT X
140 STOP
200 SUB TIMES(Z)
210 Z=Z*PI
220 SUBEND
RUN
�VFUHHQ FOHDUV�
12.56637061
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4.8. CHAR sub program

4.8.1. Format

CALL CHAR(character-code , pattern-string [,...])

4.8.2. Cross Reference

&+$53$7� &+$56(7� &2/25� '&2/25�*5$3+,&6�+&+$5� 6&5((1� 635,7(� 9&+$5�:5,7(

4.8.3. Descri ption

7KH &+$5 VXESURJUDP HQDEOHV \RX WR GHILQH \RXU RZQ FKDUDFWHUV VR WKDW \RX FDQ FUHDWH JUDSKLFV RQ WKH
VFUHHQ�

&+$5 LV WKH LQYHUVH RI WKH &+$53$7 VXESURJUDP�

&KDUDFWHU�FRGH LV D QXPHULF H[SUHVVLRQZLWK D YDOXH IURP� WR ���� VSHFLI\LQJ WKH QXPEHU RI WKH FKDUDFWHU
�FRGHV ������� <RX FDQ GHILQH DQ\ RI WKH ��� FKDUDFWHUV DQG GLVSOD\ WKHP DV FKDUDFWHUV DQG�RU VSULWHV�

7KH SDWWHUQ�VWULQJ VSHFLILHV WKH GHILQLWLRQ RI WKH FKDUDFWHU� 7KH SDWWHUQ�VWULQJ� ZKLFK PD\ EH XS WR ��
GLJLWV ORQJ� LV D FRGHG UHSUHVHQWDWLRQ RI WKH SL[HOV WKDW GHILQH XS WR IRXU FKDUDFWHUV RQ WKH VFUHHQ� DV
H[SODLQHG EHORZ� $Q\ OHWWHUV HQWHUHG DV SDUW RI D SDWWHUQ�VWULQJ PXVW EH XSSHU FDVH�

<RX FDQ XVH WKH &+$56(7 VXESURJUDP WR UHVWRUH GHIDXOW FKDUDFWHU GHILQLWLRQV RI FKDUDFWHUV �����
LQFOXVLYH� $OVR� ZKHQ \RXU SURJUDP HQGV �HLWKHU QRUPDOO\ RU EHFDXVH RI DQ HUURU�� VWRSV DW D EUHDNSRLQW�
RU FKDQJHV JUDSKLFV PRGH� DOO GHIDXOW FKDUDFWHU GHILQLWLRQV ������� DUH UHVWRUHG�

7KH LQVWUXFWLRQV WKDW \RX FDQ XVH WR GLVSOD\ FKDUDFWHUV RQ WKH VFUHHQ YDU\ DFFRUGLQJ WR WKH JUDSKLFV
PRGH� ,Q DOO PRGHV H[FHSW 7H[W 0RGH� \RX FDQ XVH WKH 635,7( VXESURJUDP WR GLVSOD\ VSULWHV RQ WKH
VFUHHQ�

,I \RX XVH +&+$5 RU 9&+$5 WR GLVSOD\ D FKDUDFWHU RQ WKH VFUHHQ DQG WKHQ ODWHU XVH &+$5 WR FKDQJH
WKH GHILQLWLRQ RI WKDW FKDUDFWHU� WKH UHVXOW GHSHQGV RQ WKH JUDSKLFV PRGH�

� ,Q 3DWWHUQ DQG 7H[W 0RGHV� WKH GLVSOD\HG FKDUDFWHU FKDQJHV WR WKH QHZO\ GHILQHG SDWWHUQ�

� ,Q +LJK�5HVROXWLRQ 0RGH� WKH GLVSOD\HG FKDUDFWHU UHPDLQV XQFKDQJHG�
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4.8.4. Pattern and Hi gh-Resolution Modes

,Q 3DWWHUQ DQG+LJK�5HVROXWLRQ0RGHV� HDFK FKDUDFWHU LV FRPSRVHG RI �� SL[HOV LQ D JULG HLJKW SL[HOV KLJK
DQG HLJKW SL[HOV ZLGH� DV H[SODLQHG EHORZ�

,Q 3DWWHUQ0RGH� \RX FDQ XVH WKH',63/$<� ',63/$<86,1*� 35,17� DQG 35,1786,1* LQVWUXFWLRQV
DQG WKH +&+$5 DQG 9&+$5 VXESURJUDP WR GLVSOD\ FKDUDFWHUV RQ WKH VFUHHQ�

,Q +LJK�5HVROXWLRQ 0RGH� \RX FDQ XVH WKH +&+$5� 9&+$5� DQG :5,7( VXESURJUDP WR GLVSOD\
FKDUDFWHUV RQ WKH VFUHHQ� 2QO\ FKDUDFWHUV ����� DUH DYDLODEOH� 6HH $SSHQGL[ .�

4.8.5. Text Mode

,Q 7H[W 0RGH� HDFK FKDUDFWHU LV FRPSRVHG RI �� SL[HOV LQ D JULG HLJKW SL[HOV KLJK DQG VL[ SL[HOV ZLGH� 7KH
HLJKW E\ HLJKW JULG GHVFULEHG EHORZ LV XVHG WR GHILQH FKDUDFWHUV� KRZHYHU� WKH ODVW WZR SL[HOV LQ HDFK
SL[HO�URZ DUH LJQRUHG�

,Q 7H[W 0RGH� \RX FDQ XVH WKH ',63/$<� ',63/$< 86,1*� 35,17� DQG 35,17 86,1* LQVWUXFWLRQV
DQG WKH+&+$5 DQG9&+$5 VXESURJUDP WR GLVSOD\ FKDUDFWHUV RQ WKH VFUHHQ� <RX FDQQRW GLVSOD\ VSULWHV
LQ 7H[W 0RGH�

4.8.6. Character Definition — The Pattern Strin g

&KDUDFWHUV DUH GHILQHG E\ WXUQLQJ VRPH SL[HOV RQ DQG OHDYLQJ RWKHUV RII� 7KH VSDFH FKDUDFWHU �$6&,, FRGH
��� LV D FKDUDFWHU ZLWK DOO WKH SL[HOV WXUQHG RII� 7XUQLQJ DOO WKH SL[HOV RQ SURGXFHV D VROLG EORFN� HLJKW
SL[HOV KLJK DQG HLJKW SL[HOV ZLGH�

7KH IRUHJURXQG FRORU LV WKH FRORU RI WKH SL[HOV WKDW DUH RQ� 7KH EDFNJURXQG FRORU LV WKH FRORU RI WKH SL[HOV
WKDW DUH RII� �)RU PRUH LQIRUPDWLRQ VHH &2/25� '&2/25� DQG 6&5((1��

:KHQ \RX HQWHU 0<$5& ([WHQGHG %$6,& ,,� WKH FKDUDFWHUV DUH SUHGHILQHG ZLWK WKH DSSURSULDWH SL[HOV
WXUQHG RQ� 7R UHGHILQH D FKDUDFWHU� \RX VSHFLI\ ZKLFK SL[HOV WR WXUQ RQ DQG ZKLFK SL[HOV WR WXUQ RII�

)RU WKH SXUSRVH RI GHILQLQJ FKDUDFWHUV� HDFK SL[HO�URZ �HLJKW SL[HOV� LV GLYLGHG LQWR WZR EORFNV �IRXU SL[HOV
HDFK�� (DFK GLJLW LQ WKH SDWWHUQ�VWULQJ LV D FRGH VSHFLI\LQJ WKH SDWWHUQ RI WKH IRXU SL[HOV LQ RQH EORFN�

<RX GHILQH D FKDUDFWHU E\ GHVFULELQJ WKH EORFNV IURP OHIW WR ULJKW DQG IURP WRS WR ERWWRP� 7KH ILUVW WZR
GLJLWV LQ WKH SDWWHUQ�VWULQJ GHVFULEH WKH SDWWHUQ IRU WKH ILUVW WZR EORFNV �SL[HO�URZ �� RI WKH JULG� WKH QH[W
WZR GLJLWV GHILQH WKH QH[W WZR EORFNV �SL[HO�URZ ��� DQG VR RQ�

7KH FRPSXWHU XVHV D ELQDU\ �EDVH �� FRGH WR UHSUHVHQW WKH VWDWXV RI HDFK SL[HO� <RX XVH KH[DGHFLPDO �EDVH
��� QRWDWLRQ RI WKH ELQDU\ FRGH WR VSHFLI\ ZKLFK SL[HOV LQ D ER[ DUH WXUQHG RQ DQG ZKLFK SL[HOV WXUQHG RII�



7(;$6�,167580(176

+20(�&20387(5

22

7KH IROORZLQJ WDEOH VKRZV DOO WKH SRVVLEOH RQ�RII FRPELQDWLRQV RI WKH IRXU SL[HOV LQ D EORFN� WKH ELQDU\
FRGH� DQG KH[DGHFLPDO QRWDWLRQ UHSUHVHQWLQJ HDFK FRPELQDWLRQ�

Block
Binar y Code
(0=off, 1=on )

Hexadecimal
Notation

���� �

� ���� �

� ���� �

� � ���� �

� ���� �

� � ���� �

� � ���� �

� � � ���� �

� ���� �

� � ���� �

� � ���� $

� � � ���� %

� � ���� &

� � � ���� '

� � � ���� (

� � � � ���� )

$ FKDUDFWHU GHILQLWLRQ FRQVLVWV RI �� KH[DGHFLPDO GLJLWV� HDFK GLJLW UHSUHVHQWV RQH RI WKH �� EORFNV WKDW
FRPSULVH D FKDUDFWHU� $V WKH SDWWHUQ�VWULQJ PD\ EH XS WR �� GLJLWV ORQJ� \RX FDQ GHILQH DV PDQ\ DV IRXU
FRQVHFXWLYH FKDUDFWHUV ZLWK RQH SDWWHUQ�VWULQJ�

,I WKH OHQJWK RI WKH SDWWHUQ�VWULQJ LV QRW D PXOWLSOH RI ��� WKH FRPSXWHU ILOOV WKH SDWWHUQ�VWULQJ ZLWK ]HURV
XQWLO LWV OHQJWK LV D PXOWLSOH RI ���
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4.8.7. Programs

)RU WKH GRW SDWWHUQ SLFWXUHG EHORZ� \RX XVH �����))�'�&�&(���� DV WKH SDWWHUQ VWULQJ IRU &$//&+$5�

� � ��

� � � ��

� � � � � � � � ))

� � � � � �'

� � � � �&

� � � � �&

� � � � (�

� ��

7KH IROORZLQJ SURJUDP XVHV WKLV DQG RQH RWKHU VWULQJ WR PDNH D ILJXUH �GDQFH�� 7KLV H[DPSOH ZLOO ZRUN
RQO\ LQ 3DWWHUQ 0RGH�

100 CALL CLEAR
110 A$="1898FF3D3C3CE404"
120 B$="1819FFBC3C3C2720"
130 CALL COLOR(27,7,12)
140 CALL VCHAR(12,16,244)
150 CALL CHAR(244,A$)
160 GOSUB 200
170 CALL CHAR(244,B$)
180 GOSUB 200
190 GOTO 150
200 FOR DELAY=1 TO 150
210 NEXT DELAY
220 RETURN
RUN

�VFUHHQ FOHDUV�
�FKDUDFWHU PRYHV�
�3UHVV CLEAR WR VWRS WKH SURJUDP��
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7R PDNH WKLV H[DPSOH ZRUN LQ WKH +LJK�5HVROXWLRQ 0RGH� PDNH WKH IROORZLQJ FKDQJHV�

105 CALL GRAPHICS(3)
130 CALL DCOLOR(7,12)
140 CALL CHAR(144,A$,145,B$)
150 CALL VCHAR(12,16,144)

170 CALL VCHAR(12,16,145)

,I D SURJUDP VWRSV IRU D EUHDNSRLQW� DOO FKDUDFWHUV DUH UHVHW WR WKHLU VWDQGDUG SDWWHUQV�:KHQ WKH SURJUDP
HQGV QRUPDOO\� RU EHFDXVH RI DQ HUURU� DOO FKDUDFWHUV DUH UHVHW�

([LWLQJ +LJK�5HVROXWLRQ 0RGH UHVHWV DOO FKDUDFWHUV�

7KH IROORZLQJ H[DPSOH ZRUNV LQ DOO JUDSKLFV PRGHV�

100 CALL CLEAR
110 CALL GRAPHICS(X)
120 CALL CHAR(144,"FFFFFFFFFFFFFFFF")
130 CALL CHAR(42,"0F0F0F0F0F0F0F0F")
140 CALL HCHAR(12,17,42)
150 CALL VCHAR(14,17,144)
160 FOR DELAY=1 TO 500
170 NEXT DELAY
RUN

7KH ; LQ OLQH ��� PXVW EH UHSODFHG ZLWK WKH QXPEHU RI WKH JUDSKLFV PRGH WR EH GHVLJQDWHG�
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4.9. CHARPAT sub program

4.9.1. Format

CALL CHARPAT(character-code , string-variable [,...])

4.9.2. Cross Reference

&+$5

4.9.3. Descri ption

7KH &+$53$7 VXESURJUDP HQDEOHV \RX WR DVFHUWDLQ WKH FXUUHQW FKDUDFWHU GHILQLWLRQV RI VSHFLILHG
FKDUDFWHUV�

&KDUDFWHU�FRGH LV D QXPHULF H[SUHVVLRQZLWK D YDOXH IURP � WR ��� VSHFLI\LQJ WKH QXPEHU RI WKH FKDUDFWHU
RI ZKLFK \RX ZDQW WKH FXUUHQW GHILQLWLRQ�

7KH SDWWHUQ GHVFULELQJ WKH FKDUDFWHU GHILQLWLRQ LV UHWXUQHG LQ WKH VSHFLILHG VWULQJ�YDULDEOH� 7KH SDWWHUQ
LV LQ WKH IRUP RI D ���GLJLW KH[DGHFLPDO FRGH� 6HH &+$5 IRU DQ H[SODQDWLRQ RI WKH SDWWHUQ XVHG IRU
FKDUDFWHU GHILQLWLRQ�

6HH $SSHQGL[ % IRU D OLVW RI WKH DYDLODEOH FKDUDFWHUV�

4.9.4. Example

100 CALL CHARPAT(33,C$)
6HWV &� HTXDO WR ������������������� WKH SDWWHUQ LGHQWLILHU IRU FKDUDFWHU ��� WKH H[FODPDWLRQ
SRLQW�
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4.10. CHARSET sub program — Set Characters

4.10.1. Format

CALL CHARSET

4.10.2. Cross Reference

&+$5� &2/25

4.10.3. Descri ption

7KH &+$56(7 VXESURJUDP UHVWRUHV GHIDXOW FKDUDFWHU GHILQLWLRQV DQG FRORUV�

&+$56(7 UHVWRUHV WKH GHIDXOW FKDUDFWHU GHILQLWLRQV WR FKDUDFWHUV ����� LQFOXVLYH� &+$56(7 UHVWRUHV
WKH GHIDXOW FRORUV WR DOO ��� FKDUDFWHUV�

6HH $SSHQGL[ % IRU D OLVW RI WKH DYDLODEOH FKDUDFWHUV�



MYARC Extended BASIC II

27

4.11. CHR$ function — Character

4.11.1. Format

CHR$(character-code )

4.11.2. Type

6WULQJ

4.11.3. Cross Reference

$6&

4.11.4. Descri ption

7KH &+5� IXQFWLRQ UHWXUQV WKH FKDUDFWHU FRUUHVSRQGLQJ WR WKH $6&,, FKDUDFWHU FRGH VSHFLILHG E\ WKH
YDOXH RI WKH FKDUDFWHU�FRGH�

&+5� LV WKH LQYHUVH RI WKH $6& IXQFWLRQ�

&KDUDFWHU�FRGH LV D QXPHULF H[SUHVVLRQ ZLWK D YDOXH IURP � WR ����� LQFOXVLYH� VSHFLI\LQJ WKH QXPEHU RI
WKH FKDUDFWHU \RX ZLVK WR XVH� ,I WKH YDOXH RI FKDUDFWHU�FRGH LV JUHDWHU WKDQ ���� LW LV UHSHDWHGO\ UHGXFHG
E\ ��� XQWLO LW LV OHVV WKDQ ���� ,I WKH YDOXH RI WKH FKDUDFWHU�FRGH LV QRW DQ LQWHJHU� LW LV URXQGHG WR WKH
QHDUHVW LQWHJHU�

4.11.5. Examples

100 PRINT CHR$(72)
3ULQWV +�

100 X$=CHR$(33)
6HWV ;� HTXDO WR ��
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4.11.6. Program

)RU D FRPSOHWH OLVWLQJ RI DOO $6&,, FKDUDFWHUV DQG WKHLU FRUUHVSRQGLQJ $6&,, YDOXHV� UXQ WKH IROORZLQJ
SURJUDP�

100 CALL CLEAR
110 IMAGE ### ## ### ##
120 FOR A=32 TO 127
130 PRINT USING 110:A,CHR$(A);
140 NEXT A
150 GOTO 150
RUN

�3UHVV CLEAR WR VWRS WKH SURJUDP��
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4.12. CIRCLE sub program

4.12.1. Format

CALL CIRCLE( line-type , pixel-row , pixel-column , radius
[, pixel-row2 , pixel-column2 , radius2 [,...]])

4.12.2. Cross reference

'&2/25� '5$:� '5$:72� ),//� *5$3+,&6� 32,17� 5(&7$1*/(� :5,7(

4.12.3. Descri ption

7KH &,5&/( VXESURJUDP HQDEOHV \RX WR GUDZ RU HUDVH FLUFOHV DURXQG D VSHFLILHG SRLQW�

1RWH WKDW &,5&/( GUDZV DQG HUDVHV WKH RXWVLGH HGJHV �SHULPHWHU� RI D FLUFOH� QRW WKH DUHD LW HQFLUFOHV�

/LQH�W\SH LV D QXPHULF�H[SUHVVLRQ ZKRVH YDOXH VSHFLILHV WKH DFWLRQ WDNHQ E\ WKH &,5&/( VXESURJUDP�

7<3( $&7,21

� 5HYHUVHV WKH VWDWXV RI HDFK SL[HO RI WKH FLUFOH� �,I D SL[HO LV RQ� LW LV WXUQHG RII� LI D SL[HO
LV RII� LW LV WXUQHG RQ�� 7KLV HIIHFWLYHO\ UHYHUVHV WKH FRORU RI WKH FLUFOH�

� 'UDZV D FLUFOH RI WKH IRUHJURXQG FRORU VSHFLILHG E\ WKH '&2/25 VXESURJUDP� 7KLV LV
DFFRPSOLVKHG E\ WXUQLQJ RQ HDFK SL[HO RI WKH VSHFLILHG FLUFOH�

� (UDVHV D FLUFOH� 7KLV LV DFFRPSOLVKHG E\ WXUQLQJ RII HDFK SL[HO RI WKH VSHFLILHG FLUFOH�

3L[HO�URZ DQG SL[HO�FROXPQ DUH QXPHULF H[SUHVVLRQV ZKRVH YDOXHV UHSUHVHQW WKH VFUHHQ SRUWLRQ RI WKH
SRLQW WKH FLUFOH LV GUDZQ DURXQG �FHQWHU�SRLQW�� 5DGLXV LV D QXPHULF H[SUHVVLRQ ZKRVH YDOXH UHSUHVHQWV
WKH GLVWDQFH IURP WKH FHQWHU�SRLQW RI WKH FLUFOH WR LW
V RXWHU HGJH�

<RX FDQ RSWLRQDOO\ GUDZPRUH FLUFOHV E\ VSHFLI\LQJ DGGLWLRQDO VHWV RI SL[HOV �FHQWHU�SRLQWV�� DQG DGGLWLRQDO
UDGLL�

3L[HO�URZPXVW KDYH D YDOXH IURP � WR ���� 3L[HO�FROXPQPXVW KDYH D YDOXH IURP � WR ���� 5DGLXVPXVW
KDYH D YDOXH IURP � WR ����

7KH SL[HO�URZ�SL[HO�FROXPQ \RX VSHFLI\ �FHQWHU�SRLQW�� EHFRPHV WKH FXUUHQW SRVLWLRQ XVHG E\ WKH
'5$:72 VXESURJUDP�

&,5&/( FDQ RQO\ EH XVHG LQ +LJK�5HVROXWLRQ 0RGH� $Q HUURU UHVXOWV LI \RX XVH &,5&/( LQ 3DWWHUQ RU
7H[W 0RGHV�
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4.12.4. Example

7KH IROORZLQJ SURJUDP ILUVW VHOHFWV WKH+LJK�5HVROXWLRQ0RGH �ZKLFK DOVR FOHDUV WKH VFUHHQ�� 1H[W LW XVHV
D )25�1(;7 ORRS WR FUHDWH DQG VXEVHTXHQWO\ HUDVH D VHULHV RI FLUFOHV IURP RQH VLGH RI WKH VFUHHQ WR WKH
RWKHU VLGH RI WKH VFUHHQ� JLYLQJ WKH LOOXVLRQ RI D UROOLQJ EDOO�

100 CALL GRAPHICS(3)
110 FOR T=24 to 216 STEP 4
120 CALL CIRCLE(1,166,28+T,24)
130 CALL CIRCLE(0,166,26+T,24)
140 CALL CIRCLE(1,166,30+T,24)
150 CALL CIRCLE(0,166,28+T,24)
160 NEXT T
170 END
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4.13. CLEAR sub program

4.13.1. Format

CALL CLEAR

4.13.2. Cross Reference

'&2/25� '(/635,7(

4.13.3. Descri ption

7KH &/($5 VXESURJUDP HUDVHV WKH VFUHHQ�

,Q 3DWWHUQ DQG 7H[W 0RGHV� &/($5 SODFHV D VSDFH FKDUDFWHU �$6&,, FRGH ��� LQ HYHU\ VFUHHQ SRVLWLRQ�

,Q +LJK�5HVROXWLRQ 0RGH� &/($5 HUDVHV WKH VFUHHQ E\ WXUQLQJ RII DOO SL[HOV DQG UHVWRULQJ WKH GHIDXOW
JUDSKLFV FRORUV �EODFN RQ WUDQVSDUHQW��

7KH &/($5 VXESURJUDP KDV QR HIIHFW RQ VSULWHV� 8VH WKH '(/635,7( VXESURJUDP WR UHPRYH VSULWHV�

4.13.4. Programs

:KHQ WKH IROORZLQJ SURJUDP LV UXQ� WKH VFUHHQ LV FOHDUHG EHIRUH WKH 35,17 VWDWHPHQWV DUH SHUIRUPHG�

100 CALL CLEAR
110 PRINT "HELLO THERE!"
120 PRINT "HOW ARE YOU?"
RUN

�VFUHHQ FOHDUV�

HELLO THERE!
HOW ARE YOU?

,I WKH VSDFH FKDUDFWHU �$6&,, FRGH ��� KDV EHHQ UHGHILQHG E\ WKH &$// &+$5 VXESURJUDP� WKH VFUHHQ
LV ILOOHG ZLWK WKH QHZ FKDUDFWHU ZKHQ &$// &/($5 LV SHUIRUPHG�

100 CALL CHAR(32,"0103070FIF3F7FFF")
110 CALL CLEAR
120 GOTO 120
RUN

�VFUHHQ LV ILOOHG ZLWK �
�3UHVV CLEAR WR VWRS WKH SURJUDP��
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7KH IROORZLQJ SURJUDP ILUVW ILOOV DQG WKHQ FOHDUV WKH HQWLUH VFUHHQ�

100 CALL GRAPHICS(3)
110 CALL HCHAR(1,2,72,768)
120 FOR DELAY=1 TO 500::NEXT DELAY
130 CALL CLEAR
140 GOTO 140
RUN

�3UHVV CLEAR WR VWRS WKH SURJUDP��
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4.14. CLOSE

4.14.1. Format

CLOSE #file-number [:DELETE]

4.14.2. Cross Reference

'(/(7(� 23(1

4.14.3. Descri ption

7KH &/26( LQVWUXFWLRQ FORVHV WKH VSHFLILHG ILOH� :KHQ \RX FORVH D ILOH� \RX GLVFRQWLQXH WKH DVVRFLDWLRQ
�EHWZHHQ \RXU SURJUDP DQG WKH ILOH� WKDW \RX HVWDEOLVKHG LQ DQ 23(1 LQVWUXFWLRQ�

<RX FDQ XVH &/26( DV HLWKHU D SURJUDP VWDWHPHQW RU D FRPPDQG�

7KH ILOH�QXPEHU LV D QXPHULF H[SUHVVLRQ ZKRVH YDOXH VSHFLILHV WKH QXPEHU RI WKH ILOH DV DVVLJQHG LQ LWV
23(1 LQVWUXFWLRQ�

7KH '(/(7( RSWLRQ� ZKLFK FDQ EH XVHG RQO\ ZLWK FHUWDLQ GHYLFHV� GHOHWHV WKH ILOH DIWHU FORVLQJ LW�
'(/(7( KDV QR HIIHFW RQ D ILOH VWRUHG RQ DQ DXGLR FDVVHWWH� )RU PRUH LQIRUPDWLRQ DERXW XVLQJ WKH
'(/(7( RSWLRQ ZLWK D SDUWLFXODU GHYLFH� UHIHU WR WKH RZQHU
V PDQXDO WKDW FRPHV ZLWK WKDW GHYLFH�

$IWHU WKH &/26( LQVWUXFWLRQ LV SHUIRUPHG� WKH FORVHG ILOH FDQQRW EH DFFHVVHG E\ DQ LQVWUXFWLRQ EHFDXVH
WKH FRPSXWHU QR ORQJHU DVVRFLDWHV WKDW ILOH ZLWK D ILOH�QXPEHU� <RX FDQ WKHQ UHDVVLJQ WKH ILOH�QXPEHU WR
DQRWKHU ILOH�

:KHQ \RX FORVH D ILOH RQ D FDVVHWWH� WKH FRPSXWHU GLVSOD\V LQVWUXFWLRQV IRU \RX WR IROORZ�
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4.14.4. Closin g Files Without the CLOSE Instruction

7R SURWHFW WKH GDWD LQ \RXU ILOHV� WKH FRPSXWHU FORVHV DOO RSHQ ILOHV ZKHQ LW UHDFKHV WKH HQG RI \RXU
SURJUDP RU ZKHQ LW HQFRXQWHUV DQ HUURU �HLWKHU LQ &RPPDQG RU 5XQ PRGH��

2SHQ ILOHV DUH DOVR FORVHG ZKHQ \RX GR RQH RI WKH IROORZLQJ�

� (GLW \RXU SURJUDP �DGG� GHOHWH� RU FKDQJH D SURJUDP VWDWHPHQW��

� (QWHU WKH /,67 FRPPDQG ZLWK WKH ILOH�VSHFLILFDWLRQ RSWLRQ�

� (QWHU WKH %<(� 0(5*(� 1(:� 2/'� 581� RU 6$9( FRPPDQG�

$OZD\V XVH %<( WR H[LW IURP 0<$5& ([WHQGHG %$6,& ,,� $OWKRXJK \RX FDQ DOVR H[LW E\ SUHVVLQJ QUIT
(FCTN=)� SUHVVLQJ QUIT GRHV QRW FORVH RSHQ ILOHV� DQG PD\ UHVXOW LQ WKH ORVV RI GDWD LQ WKRVH ILOHV�

2SHQ ILOHV DUH QRW FORVHG ZKHQ \RX VWRS SURJUDP H[HFXWLRQ E\ SUHVVLQJ CLEAR (FCTN 4) RU ZKHQ \RXU
SURJUDP VWRSV DW D EUHDNSRLQW VHW E\ D %5($. LQVWUXFWLRQ�

4.14.5. Examples

:KHQ WKH FRPSXWHU SHUIRUPV WKH &/26( VWDWHPHQW IRU D FDVVHWWH WDSH UHFRUGHU� \RX UHFHLYH LQVWUXFWLRQV
IRU RSHUDWLQJ WKH UHFRUGHU� 7KH IROORZLQJ WZR H[DPSOHV VKRZ WKH GLIIHUHQFH EHWZHHQ FORVLQJ D FDVVHWWH
ILOH DQG FORVLQJ D GLVNHWWH ILOH�

4.14.5.1. Cassette File

100 OPEN #24:"CS1",INTERNAL,OUTPUT,FIXED
200 CLOSE #24
RUN

REWIND CASSETTE TAPE
THEN PRESS ENTER

PRESS CASSETTE RECORD
THEN PRESS ENTER

PRESS CASSETTE STOP
THEN PRESS ENTER

4.14.5.2. Diskette File

100 OPEN #24:"DSK1.MYDATA",INTERNAL,UPDATE,FIXED
200 CLOSE #24
RUN

7KH &/26( VWDWHPHQW IRU D GLVNHWWH UHTXLUHV QR IXUWKHU DFWLRQ RQ \RXU SDUW�
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4.15. COINC sub program — Coincidence

4.15.1. Format

Two Sprites

CALL COINC(# sprite-number1 ,# sprite-number2 , tolerance , numeric-variable )

A Sprite and a Screen Pixel

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

All S prites

CALL COINC(ALL, numeric-variable )

4.15.2. Cross Reference

635,7(

4.15.3. Descri ption

7KH&2,1&VXESURJUDPHQDEOHV \RX WR DVFHUWDLQ LI VSULWHV DUH FRLQFLGHQW �LQ FRQMXQFWLRQ�ZLWK HDFKRWKHU
RU ZLWK D VSHFLILHG VFUHHQ SL[HO�

7KH H[DFW FRQGLWLRQV WKDW FRQVWLWXWH D FRLQFLGHQFH YDU\ GHSHQGLQJ RQ ZKHWKHU \RX DUH WHVWLQJ IRU WKH
FRLQFLGHQFH RI WZR VSULWHV� D VSULWH DQG D VFUHHQ SL[HO� RU DOO VSULWHV�

,I WKH VSULWHV DUH PRYLQJ YHU\ TXLFNO\� &2,1& PD\ RFFDVLRQDOO\ IDLO WR GHWHFW D FRLQFLGHQFH�
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4.15.4. Two Sprites

7ZR VSULWHV DUH FRQVLGHUHG WR EH FRLQFLGHQW LI WKH XSSHU�OHIW FRUQHUV RI WKH VSULWHV DUH ZLWKLQ D VSHFLILHG
QXPEHU RI SL[HOV �WROHUDQFH� RI HDFK RWKHU�

7KH YDOXHV RI WKHQXPHULF H[SUHVVLRQV VSULWH�QXPEHU� DQG VSULWH�QXPEHU� VSHFLI\ WKH QXPEHUV RI WKH WZR
VSULWHV DV DVVLJQHG LQ WKH 635,7( VXESURJUDP�

$ FRLQFLGHQFH H[LVWV LI WKH GLVWDQFH EHWZHHQ WKH SL[HOV LQ WKH XSSHU�OHIW FRUQHUV RI WKH WZR VSULWHV LV OHVV
WKDQ RU HTXDO WR WKH YDOXH RI WKH QXPHULF H[SUHVVLRQ WROHUDQFH�

7KH GLVWDQFH EHWZHHQ WZR SL[HOV LV VDLG WR EH ZLWKLQ WROHUDQFH LI WKH GLIIHUHQFH EHWZHHQ SL[HO�URZV DQG
WKH GLIIHUHQFH EHWZHHQ SL[HO�FROXPQV DUH ERWK OHVV WKDQ RU HTXDO WR WKH VSHFLILHG WROHUDQFH� 1RWH WKDW WKLV
LV QRW WKH VDPH DV WKH GLVWDQFH LQGLFDWHG E\ WKH ',67$1&( VXESURJUDP�

&2,1&UHWXUQV D YDOXH LQ WKHQXPHULF�YDULDEOH LQGLFDWLQJZKHWKHU RU QRW WKH VSHFLILHG FRLQFLGHQFH H[LVWV�
7KH YDOXH LV �� LI WKHUH LV D FRLQFLGHQFH RU � LI WKHUH LV QR FRLQFLGHQFH�

4.15.5. A Sprite and a Screen Pixel

$ VSULWH LV FRQVLGHUHG WR EH FRLQFLGHQW ZLWK D VFUHHQ SL[HO LI WKH XSSHU�OHIW FRUQHU RI WKH VSULWH LV ZLWKLQ
D VSHFLILHG QXPEHU RI SL[HOV �WROHUDQFH� RI WKH VFUHHQ SL[HO RU LI DQ\ SL[HO LQ WKH VSULWH RFFXSLHV WKH VFUHHQ
SL[HO ORFDWLRQ�

7KH VSULWH�QXPEHU LV D QXPHULF�H[SUHVVLRQZKRVH YDOXH VSHFLILHV WKH QXPEHU RI WKH VSULWH DVVLJQHG LQ WKH
635,7( VXESURJUDP�

7KH SL[HO�URZ DQG SL[HO�FROXPQ DUH QXPHULF H[SUHVVLRQV ZKRVH YDOXHV VSHFLI\ WKH SRVLWLRQ RI WKH VFUHHQ
SL[HO�

$ FRLQFLGHQFH H[LVWV LI WKH GLVWDQFH EHWZHHQ WKH SL[HO LQ WKH XSSHU�OHIW FRUQHU RI WKH VSULWH DQG WKH VFUHHQ
SL[HO LV OHVV WKDQ RU HTXDO WR WKH YDOXH RI WKH QXPHULF H[SUHVVLRQ WROHUDQFH� �1RWH WKDW D FRLQFLGHQFH DOVR
H[LVWV LI DQ\ SL[HO LQ WKH VSULWH RFFXSLHV WKH VFUHHQ SL[HO ORFDWLRQ��

7KH GLVWDQFH EHWZHHQ WZR SL[HOV LV VDLG WR EH ZLWKLQ WROHUDQFH LI WKH GLIIHUHQFH EHWZHHQ SL[HO�URZV DQG
WKH GLIIHUHQFH EHWZHHQ SL[HO�FROXPQV DUH ERWK OHVV WKDQ RU HTXDO WR WKH VSHFLILHG WROHUDQFH� 1RWH WKDW WKLV
LV QRW WKH VDPH DV WKH GLVWDQFH LQGLFDWHG E\ WKH ',67$1&( VXESURJUDP�

&2,1&UHWXUQV D YDOXH LQ WKHQXPHULF�YDULDEOH LQGLFDWLQJZKHWKHU RU QRW WKH VSHFLILHG FRLQFLGHQFH H[LVWV�
7KH YDOXH LV �� LI WKHUH LV D FRLQFLGHQFH RU � LI WKHUH LV QR FRLQFLGHQFH�
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4.15.6. All S prites

7KH $// RSWLRQ WHVWV IRU WKH FRLQFLGHQFH RI DQ\ RI WKH VSULWHV�

)RU WKH $// RSWLRQ� VSULWHV DUH FRQVLGHUHG WR EH FRLQFLGHQW LI DQ\ SL[HO RI DQ\ VSULWH RFFXSLHV WKH VDPH
VFUHHQ SL[HO ORFDWLRQ DV DQ\ SL[HO RI DQ\ RWKHU VSULWH�

&2,1& UHWXUQV D YDOXH LQ WKH QXPHULF�YDULDEOH LQGLFDWLQJ ZKHWKHU RU QRW D FRLQFLGHQFH H[LVWV� 7KH YDOXH
LV �� LI WKHUH LV D FRLQFLGHQFH RU � LI WKHUH LV QR FRLQFLGHQFH�

4.15.7. Program

100 CALL CLEAR
110 S$="0103070FlF3F7FFF"
120 CALL CHAR(244,S$)
130 CALL CHAR(250,S$)
140 CALL SPRITE(#1,244,7,50,50)
150 CALL SPRITE(#2,250,5,44,42)
160 CALL COINC(#1,#2,10,C)
170 PRINT C
180 CALL COINC(ALL,C)
190 PRINT C
200 GOTO 200
RUN
�1
0

�3UHVV CLEAR WR VWRS WKH SURJUDP��

/LQH ��� VKRZV D FRLQFLGHQFH EHFDXVH WKH XSSHU�OHIW FRUQHUV RI WKH VSULWHV DUH ZLWKLQ �� SL[HOV RI HDFK
RWKHU�

/LQH ��� VKRZV QR FRLQFLGHQFH EHFDXVH WKH VKDGHG DUHDV RI WKH VSULWHV GR QRW RFFXS\ WKH VDPH VFUHHQ
SL[HO ORFDWLRQ� �6KDGHG DUHDV DUH FRPSDUHG RQO\ LI \RX VSHFLI\ WKH $// RSWLRQ��
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4.16. COLOR sub program

4.16.1. Format

Pattern Mode

CALL COLOR(character-set , foreground-color , background-color [,...])

Sprites

CALL COLOR(#sprite-number , foreground-color [,...l)

4.16.2. Cross Reference

&+$5� '&2/25� *5$3+,&6� 6&5((1� 635,7(

4.16.3. Descri ption

7KH &2/25 VXESURJUDP HQDEOHV \RX WR VSHFLI\ WKH FRORUV RI FKDUDFWHUV RU VSULWHV�

7KH W\SHV RI SDUDPHWHUV \RX VSHFLI\ LQ D FDOO WR WKH &2/25 VXESURJUDP GHSHQG RQ ZKHWKHU \RX DUH
DVVLJQLQJ FRORUV WR FKDUDFWHUV RU WR VSULWHV�

,Q 3DWWHUQ 0RGH� HDFK FKDUDFWHU KDV WZR FRORUV� 7KH FRORU RI WKH SL[HOV WKDW PDNH XS WKH FKDUDFWHU LWVHOI
LV WKH IRUHJURXQG�FRORU� WKH FRORU RI WKH SL[HOV WKDW RFFXS\ WKH UHVW RI WKH FKDUDFWHU SRVLWLRQ RQ WKH VFUHHQ
LV WKH EDFNJURXQG�FRORU�

:KHQ \RX HQWHU 0<$5& ([WHQGHG %$6,& ,,� WKH IRUHJURXQG�FRORU RI DOO WKH FKDUDFWHUV LV EODFN� WKH
EDFNJURXQG�FRORU RI DOO FKDUDFWHUV LV WUDQVSDUHQW� 7KHVH GHIDXOW FRORUV DUH UHVWRUHG ZKHQ \RXU SURJUDP
HQGV �HLWKHU QRUPDOO\ RU EHFDXVH RI DQ HUURU�� VWRSV DW D EUHDNSRLQW� RU FKDQJHV JUDSKLFV PRGH�

,I D FRORU LV WUDQVSDUHQW� WKH FRORU DFWXDOO\ GLVSOD\HG LV WKH FRORU VSHFLILHG E\ WKH 6&5((1 VXESURJUDP�

6HH $SSHQGL[ ) IRU D OLVWLQJ RI DYDLODEOH FRORUV DQG WKHLU UHVSHFWLYH FRGHV�

6HH $SSHQGL[ . LI \RX DUH RSHUDWLQJ LQ +LJK�5HVROXWLRQ 0RGH�
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4.16.4. Pattern Mode

,Q 3DWWHUQ 0RGH� WKH ��� DYDLODEOH FKDUDFWHUV DUH GLYLGHG LQWR �� VHWV RI � FKDUDFWHUV HDFK� :KHQ \RX
DVVLJQ D FRORU FRPELQDWLRQ WR D SDUWLFXODU VHW� \RX VSHFLI\ WKH FRORUV RI DOO � FKDUDFWHUV LQ WKDW VHW�

7KH FKDUDFWHU�VHW LV D QXPHULF�H[SUHVVLRQ ZKRVH YDOXH VSHFLILHV WKH QXPEHU ������ RI WKH ��FKDUDFWHU VHW�

)RUHJURXQG�FRORU DQG EDFNJURXQG�FRORU DUH QXPHULF H[SUHVVLRQV ZKRVH YDOXHV VSHFLI\ FRORUV WKDW FDQ EH
DVVLJQHG IURP DPRQJ WKH �� DYDLODEOH FRORUV�

6HH $SSHQGL[ ' IRU DYDLODEOH FKDUDFWHUV DQG FKDUDFWHU VHWV LQ 3DWWHUQ 0RGH�

4.16.5. Text Mode

$Q HUURU RFFXUV LI \RX XVH WKH &2/25 VXESURJUDP WR DVVLJQ FKDUDFWHU FRORUV LQ 7H[W 0RGH� 8VH WKH
6&5((1 VXESURJUDP WR DVVLJQ FKDUDFWHU FRORUV LQ 7H[W 0RGH�

,Q 7H[W 0RGH� XVLQJ WKH &2/25 SURJUDP WR DVVLJQ FRORUV WR VSULWHV KDV QR HIIHFW �7H[W 0RGH GRHV QRW
GLVSOD\ VSULWHV��

4.16.6. High-Resolution Mode

,Q +LJK�5HVROXWLRQ 0RGH� \RX FDQ XVH &2/25 RQO\ WR DVVLJQ FRORUV WR VSULWHV� DQ\ RWKHU XVH RI WKH
&2/25 VXESURJUDP FDXVHV DQ HUURU� 8VH WKH '&2/25 VXESURJUDP WR VSHFLI\ FKDUDFWHU DQG JUDSKLFV
FRORUV LQ +LJK�5HVROXWLRQ 0RGH�

4.16.7. Sprites

$ VSULWH LV DVVLJQHG D IRUHJURXQG�FRORU ZKHQ LW LV FUHDWHG ZLWK WKH 635,7( VXESURJUDP� 7KH
EDFNJURXQG�FRORU RI D VSULWH LV DOZD\V WUDQVSDUHQW�

7R UH�DVVLJQ FRORUV WR VSULWHV \RX PXVW XVH WKH VSULWH SDUDPHWHUV� QR PDWWHU ZKDW JUDSKLFV PRGH WKH
FRPSXWHU LV LQ�

7KH VSULWH�QXPEHU LV D QXPHULF H[SUHVVLRQ ZKRVH YDOXH VSHFLILHV WKH QXPEHU RI D VSULWH DV DVVLJQHG E\
WKH 635,7( VXESURJUDP�

)RUHJURXQG�FRORU LV D QXPHULF H[SUHVVLRQ ZKRVH YDOXH VSHFLILHV D FRORU WKDW FDQ EH DVVLJQHG IURP DPRQJ
WKH �� DYDLODEOH FRORUV�
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4.16.8. Examples

100 CALL COLOR(#5,16)
6HWV VSULWH QXPEHU � WR KDYH D IRUHJURXQG�FRORU RI �� �ZKLWH�� 7KH EDFNJURXQG�FRORU LV DOZD\V
� �WUDQVSDUHQW��

7KLV H[DPSOH LV YDOLG LQ DOO JUDSKLFVPRGHV� �5HPHPEHU WKDW VSULWHV KDYH QR HIIHFW LQ 7H[W0RGH��

100 CALL COLOR(#7,INT(RND*16+1))
6HWV VSULWH QXPEHU � WR KDYH D IRUHJURXQG�FRORU FKRVHQ UDQGRPO\ IURP WKH �� FRORUV DYDLODEOH�
7KH EDFNJURXQG FRORU LV � �WUDQVSDUHQW��

7KLV H[DPSOH LV YDOLG LQ DOO JUDSKLFV PRGHV�

4.16.9. Program

7KLV SURJUDP VHWV WKH IRUHJURXQG�FRORU RI FKDUDFWHUV ����� WR � �GDUN EOXH� DQG WKH EDFNJURXQG�FRORU WR
�� �OLJKW \HOORZ��

100 CALL CLEAR
110 CALL GRAPHICS(1)
120 CALL COLOR(3,5,12)
130 DISPLAY AT(12,16):CHR$(48)
140 GOTO 140

�3UHVV CLEAR WR VWRS WKH SURJUDP��
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4.17. CONTINUE

4.17.1. Format

CONTINUE
CON

4.17.2. Cross Reference

%5($.

4.17.3. Descri ption

7KH &217,18( FRPPDQG UHVWDUWV D SURJUDP ZKLFK KDV EHHQ VWRSSHG E\ D EUHDNSRLQW� ,W PD\ EH
HQWHUHG ZKHQHYHU D SURJUDP KDV VWRSSHG UXQQLQJ EHFDXVH RI D EUHDNSRLQW FDXVHG E\ WKH %5($.
FRPPDQG RU VWDWHPHQW� RU CLEAR (FCTN 4)� +RZHYHU� \RX FDQQRW XVH WKH &217,18( FRPPDQG LI \RX
KDYH HGLWHG D SURJUDP OLQH� &217,18( PD\ EH DEEUHYLDWHG DV &21�

:KHQ D EUHDNSRLQW RFFXUV� WKH VWDQGDUG FKDUDFWHU VHW DQG VWDQGDUG FRORUV DUH UHVWRUHG� 6SULWHV FHDVH WR
H[LVW� &217,18( GRHV QRW UHVWRUH VWDQGDUG FKDUDFWHUV WKDW KDYH EHHQ UHVHW� RU DQ\ FRORUV� 2WKHUZLVH�
WKH SURJUDP FRQWLQXHV DV LI QR EUHDNSRLQW KDG RFFXUUHG�
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4.18. COS function — Cosine

4.18.1. Format

COS(numeric-expression )

4.18.2. Type

5($/

4.18.3. Cross Reference

$71� 6,1� 7$1

4.18.4. Descri ption

7KH &26 IXQFWLRQ UHWXUQV WKH FRVLQH RI WKH DQJOH ZKRVH PHDVXUHPHQW LQ UDGLDQV LV WKH YDOXH RI WKH
QXPHULF�H[SUHVVLRQ�

7KH YDOXH RI WKH QXPHULF�H[SUHVVLRQ FDQQRW EH OHVV WKDQ ������������������� RU JUHDWHU WKDQ
�������������������

7R FRQYHUW WKH PHDVXUH RI DQ DQJOH IURP GHJUHHV WR UDGLDQV� PXOWLSO\ E\ SL�����

4.18.5. Program

7KH IROORZLQJ SURJUDP JLYHV WKH FRVLQH IRU HDFK RI VHYHUDO DQJOHV�

100 A=1.047197551196
110 B=60
120 C=45*PI/180
130 PRINT COS(A);COS(B)
140 PRINT COS(B*PI/180)
150 PRINT COS(C)
RUN
.5 -.9524129804
.5
.7071067812
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4.19. DATA

4.19.1. Format

DATA data-list

4.19.2. Cross Reference

5($'� 5(6725(

4.19.3. Descri ption

7KH '$7$ VWDWHPHQW HQDEOHV \RX WR VWRUH FRQVWDQWV ZLWKLQ \RXU SURJUDP� <RX FDQ DVVLJQ WKH FRQVWDQWV
WR YDULDEOHV E\ XVLQJ D 5($' VWDWHPHQW�

7KH GDWD�OLVW FRQVLVWV RI RQH RU PRUH FRQVWDQWV VHSDUDWHG E\ FRPPDV� 7KH FRQVWDQWV FDQ EH DVVLJQHG WR
WKH YDULDEOHV VSHFLILHG LQ WKH YDULDEOH�OLVW RI D 5($' VWDWHPHQW� 7KH DVVLJQPHQW LVPDGH ZKHQ WKH5($'
VWDWHPHQW LV H[HFXWHG�

,I D QXPHULF YDULDEOH LV VSHFLILHG LQ WKH YDULDEOH�OLVW RI D 5($' VWDWHPHQW� D QXPHULF FRQVWDQW PXVW EH
LQ WKH FRUUHVSRQGLQJ SRVLWLRQ LQ WKH GDWD�OLVW RI WKH '$7$ VWDWHPHQW� ,I D VWULQJ YDULDEOH LV VSHFLILHG LQ
D 5($' VWDWHPHQW HLWKHU D VWULQJ RU D QXPHULF FRQVWDQW PD\ EH LQ WKH FRUUHVSRQGLQJ SRVLWLRQ LQ WKH
'$7$ VWDWHPHQW� $ VWULQJ FRQVWDQW LQ D GDWD�OLVW PD\ RSWLRQDOO\ EH HQFORVHG LQ TXRWDWLRQ PDUNV�
+RZHYHU� LI WKH VWULQJ FRQVWDQW FRQWDLQV D FRPPD� D TXRWDWLRQPDUN� RU OHDGLQJ RU WUDLOLQJ VSDFHV� LW PXVW
EH HQFORVHG LQ TXRWDWLRQ PDUNV�

$ TXRWDWLRQ PDUN ZLWKLQ D VWULQJ FRQVWDQW LV UHSUHVHQWHG E\ WZR DGMDFHQW TXRWDWLRQ PDUNV� $ QXOO VWULQJ
LV UHSUHVHQWHG LQ DGDWD�OLVW E\ WZR DGMDFHQW FRPPDV� RU WZR FRPPDV VHSDUDWHG E\ WZR DGMDFHQW TXRWDWLRQ
PDUNV�

7KH RUGHU LQ ZKLFK WKH GDWD YDOXHV DSSHDU ZLWKLQ WKH GDWD�OLVW DQG WKH RUGHU RI WKH '$7$ VWDWHPHQWV
ZLWKLQ D SURJUDP QRUPDOO\ GHWHUPLQH WKH RUGHU LQ ZKLFK WKH YDOXHV DUH UHDG� 9DOXHV IURP HDFK GDWD�OLVW
DUH UHDG VHTXHQWLDOO\� EHJLQQLQJZLWK WKH ILUVW LWHP LQ WKH ILUVW'$7$VWDWHPHQW� ,I \RXU SURJUDP LQFOXGHV
PRUH WKDQ RQH '$7$ VWDWHPHQW� WKH '$7$ VWDWHPHQWV DUH UHDG LQ DVFHQGLQJ OLQH�QXPEHU RUGHU �XQOHVV
\RX XVH D 5(6725( VWDWHPHQW WR VSHFLI\ RWKHUZLVH��

$ '$7$ VWDWHPHQW HQFRXQWHUHG GXULQJ SURJUDP H[HFXWLRQ LV LJQRUHG�

$ '$7$ VWDWHPHQW FDQQRW EH SDUW RI D PXOWLSOH�VWDWHPHQW OLQH� QRU FDQ LW LQFOXGH D WUDLOLQJ UHPDUN�
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4.19.4. Program

7KH IROORZLQJ SURJUDP UHDGV DQG SULQWV VHYHUDO QXPHULF DQG VWULQJ FRQVWDQWV�

100 FOR A=1 TO 5
110 READ B,C
120 PRINT B;C
130 NEXT A
140 DATA 2,4,6,7,8
150 DATA 1,2,3,4,5
160 DATA """THIS HAS QUOTES"""
170 DATA NO QUOTES HERE
180 DATA " NO QUOTES HERE,EITHER"
190 FOR A=1 TO 6
200 READ B$
210 PRINT B$
220 NEXT A
230 DATA 1,NUMBER,MYARC
RUN
2 4
6 7
8 1
2 3
4 5
"THIS HAS QUOTES"
NO QUOTES HERE
NO QUOTES HERE,EITHER
1
NUMBER
MYARC

/LQHV ��� WKURXJK ��� UHDG ILYH VHWV RI GDWD DQG SULQW WKHLU YDOXHV� WZR WR D OLQH�

/LQHV ��� WKURXJK ��� UHDG VL[ GDWD HOHPHQWV DQG SULQW HDFK RQ LWV RZQ OLQH�
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4.20. DCOLOR sub program— Draw Color

4.20.1. Format

CALL DCOLOR(foreground-color , background-color )

4.20.2. Cross Reference

&,5&/(� &2/25� '5$:� '5$:72� ),//� *5$3+,&6� +&+$5� 32,17� 5(&7$1*/(� 9&+$5
:5,7(

4.20.3. Descri ption

7KH '&2/25 VXESURJUDP HQDEOHV \RX WR VHW WKH JUDSKLFV FRORUV�

7KH JUDSKLFV FRORUV DUH XVHG E\ WKH &,5&/(� '5$:� '5$:72� ),//� +&+$5� 32,17� 5(&7$1*/(�
9&+$5� DQG :5,7( VXESURJUDP LQ +LJK�5HVROXWLRQ 0RGH�

)RUHJURXQG�FRORU DQG EDFNJURXQG�FRORU DUH QXPHULF H[SUHVVLRQV ZKRVH YDOXHV VSHFLI\ FRORUV WKDW FDQ EH
DVVLJQHG IURP DPRQJ WKH �� DYDLODEOH FRORUV� 6HH $SSHQGL[ ) IRU D OLVW RI WKH DYDLODEOH FRORUV�

:KHQ \RX HQWHU 0<$5& ([WHQGHG %$6,& ,,� WKH IRUHJURXQG�FRORU LV VHW WR EODFN DQG WKH
EDFNJURXQG�FRORU LV VHW WR WUDQVSDUHQW� 7KHVH GHIDXOW JUDSKLFV FRORUV DUH UHVWRUHG RQO\ ZKHQ \RX FKDQJH
JUDSKLFV PRGH� 7KH\ DUH QRW UHVWRUHG ZKHQ \RX HQWHU 581�

'&2/25 LV HIIHFWLYH RQO\ LQ +LJK�5HVROXWLRQ 0RGH� '&2/25 KDV QR HIIHFW LQ 3DWWHUQ RU 7H[W 0RGH�

4.20.4. Programs

7KH IROORZLQJ SURJUDP VHWV WKH IRUHJURXQG�FRORU RI JUDSKLFV WR � �GDUN EOXH� DQG WKH EDFNJURXQG�FRORU
WR � �F\DQ��

100 CALL CLEAR
110 CALL GRAPHICS(3)
120 CALL DCOLOR(5,8)
130 CALL HCHAR(8,20,72,3)
140 GOTO 140

�3UHVV CLEAR WR VWRS WKH SURJUDP��
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,Q WKH IROORZLQJ SURJUDP� WKH OHWWHUV �+++� DUH GLVSOD\HG RQ WKH VFUHHQ�

100 CALL CLEAR
110 CALL GRAPHICS(3)
120 RANDOMIZE
130 CALL DCOLOR(INT(RND*8+1)*2,INT(RND*8+1)*2-1)
140 CALL HCHAR(8,20,72,3)
150 FOR X=1 TO 400
160 NEXT X
170 GOTO 120

�3UHVV CLEAR WR VWRS WKH SURJUDP��

/LQH ��� FKDQJHV WKH IRUHJURXQG�FRORU �FKRVHQ UDQGRPO\ IURP WKH HYHQ�QXPEHUHG FRORUV DYDLODEOH� DQG
WKH EDFNJURXQG�FRORU �FKRVHQ UDQGRPO\ IURP WKH RGG�QXPEHUHG FRORUV��
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4.21. DEF — Define Function

4.21.1. Format

DEF [ data-type ] function-name [([ data-type1 ] parameter1  [,...
[ data-type7 ] parameter7 ])]= expression

4.21.2. Descri ption

7KH '() VWDWHPHQW HQDEOHV \RX WR GHILQH \RXU RZQ IXQFWLRQV� 7KHVH XVHU�GHILQHG IXQFWLRQV FDQ WKHQ EH
XVHG LQ WKH VDPH ZD\ DV EXLOW�LQ IXQFWLRQV�

7KH IXQFWLRQ�QDPH FDQ EH DQ\ YDOLG YDULDEOH QDPH WKDW GRHV QRW DSSHDU DV D YDULDEOH QDPH HOVHZKHUH LQ
\RXU SURJUDP�

,I WKH IXQFWLRQ�QDPH LV D QXPHULF YDULDEOH� WKH YDOXH RI WKH H[SUHVVLRQ PXVW EH D QXPEHU� ,I WKH
IXQFWLRQ�QDPH LV D VWULQJ YDULDEOH� WKH YDOXH RI WKH H[SUHVVLRQ PXVW EH D VWULQJ�

,I WKH IXQFWLRQ�QDPH LV D QXPHULF YDULDEOH� \RX FDQ RSWLRQDOO\ VSHFLI\ LWV GDWD�W\SH �'(),17 RU 5($/��

<RX FDQ XVH XS WR VHYHQ SDUDPHWHUV WR SDVV YDOXHV WR D IXQFWLRQ� 3DUDPHWHUV PXVW EH YDOLG YDULDEOH
QDPHV� $ YDULDEOH QDPH XVHG DV D SDUDPHWHU FDQQRW EH WKH QDPH RI DQ DUUD\� <RX FDQ XVH DQ DUUD\
HOHPHQW LQ WKH H[SUHVVLRQ LI WKH DUUD\ GRHV QRW KDYH WKH VDPH QDPH DV D SDUDPHWHU LQ WKDW VWDWHPHQW� 7KH
YDULDEOH�QDPHV XVHG DV SDUDPHWHUV LQ D '() VWDWHPHQW DUH ORFDO WR WKDW VWDWHPHQW� WKDW LV� HYHQ LI D
SDUDPHWHU KDV WKH VDPH QDPH DV D YDULDEOH LQ \RXU SURJUDP� WKH YDOXH RI WKDW YDULDEOH LV QRW DIIHFWHG�

,I D SDUDPHWHU LV D QXPHULF YDULDEOH� \RX FDQ RSWLRQDOO\ VSHFLI\ LWV GDWD�W\SH �'(),17 RU 5($/��

$ '() VWDWHPHQW PXVW KDYH D ORZHU OLQH QXPEHU WKDQ WKDW RI DQ\ XVH RI WKH IXQFWLRQ�QDPH LW GHILQHV�
$ '() VWDWHPHQW LV QRW H[HFXWHG�

$ '() VWDWHPHQW FDQ DSSHDU DQ\ZKHUH LQ \RXU SURJUDP� H[FHSW WKDW LW FDQQRW EH SDUW RI DQ ,) 7+(1
VWDWHPHQW�

4.21.3. DEF without parameters

:KHQ \RXU SURJUDP HQFRXQWHUV D VWDWHPHQW FRQWDLQLQJ D SUHYLRXVO\ GHILQHG IXQFWLRQ�QDPH ZLWK QR
SDUDPHWHUV� WKH H[SUHVVLRQ LV HYDOXDWHG� DQG WKH IXQFWLRQ LV DVVLJQHG WKH YDOXH RI WKH H[SUHVVLRQ DW WKDW
WLPH�

,I \RX GHILQH D IXQFWLRQ�QDPH ZLWKRXW SDUDPHWHUV� LW PXVW DSSHDU ZLWKRXW SDUDPHWHUV ZKHQ \RX XVH LW
LQ \RXU SURJUDP�
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4.21.4. DEF with Parameters

:KHQ \RXU SURJUDP HQFRXQWHUV D VWDWHPHQW FRQWDLQLQJ D SUHYLRXVO\ GHILQHG IXQFWLRQ�QDPH ZLWK
SDUDPHWHUV� WKH SDUDPHWHU YDOXHV DUH SDVVHG WR WKH IXQFWLRQ LQ WKH VDPH RUGHU LQ ZKLFK WKH\ DUH OLVWHG�
7KH H[SUHVVLRQ LV HYDOXDWHG XVLQJ WKRVH YDOXHV� DQG WKH IXQFWLRQ LV DVVLJQHG WKH YDOXH RI WKH H[SUHVVLRQ
DW WKDW WLPH� 6WULQJ YDOXHV FDQ EH SDVVHG RQO\ WR VWULQJ SDUDPHWHUV� 1XPHULF YDOXHV FDQ EH SDVVHG RQO\
WR QXPHULF SDUDPHWHUV�

,I \RX GHILQH D IXQFWLRQ ZLWK SDUDPHWHUV� LW PXVW DSSHDU ZLWK WKH VDPH QXPEHU RI SDUDPHWHUV ZKHQ \RX
XVH LW LQ \RXU SURJUDP�

4.21.5. Recursive Definitions

$ '() VWDWHPHQW PD\ UHIHUHQFH RWKHU GHILQHG IXQFWLRQV �WKH H[SUHVVLRQ PD\ LQFOXGH SUHYLRXVO\ GHILQHG
IXQFWLRQ�QDPHV�� +RZHYHU� D '() VWDWHPHQW PD\ QRW EH HLWKHU GLUHFWO\ RU LQGLUHFWO\ UHFXUVLYH
�VHOI�UHIHUHQFLQJ��

'LUHFW UHFXUVLRQ RFFXUV ZKHQ \RX XVH WKH IXQFWLRQ�QDPH LQ WKH H[SUHVVLRQ RI WKH VDPH '() VWDWHPHQW�
�7KLV ZRXOG EH VLPLODU WR ZULWLQJ D GLFWLRQDU\ GHILQLWLRQ WKDW LQFOXGHG WKH ZRUG \RX ZHUH WU\LQJ WR
GHILQH��

,QGLUHFW UHFXUVLRQ RFFXUV ZKHQ WKH H[SUHVVLRQ FRQWDLQV D IXQFWLRQ�QDPH� DQG LQ WXUQ WKH H[SUHVVLRQ LQ
WKH '() VWDWHPHQW RI WKDW IXQFWLRQ �RU RWKHU IXQFWLRQ VXEVHTXHQWO\ UHIHUHQFHG� LQFOXGHV WKH RULJLQDO
IXQFWLRQ�QDPH� �7KLV ZRXOG EH VLPLODU WR ORRNLQJ XS WKH GLFWLRQDU\ GHILQLWLRQ RI D ZRUG� ILQGLQJ WKDW WKH
GHILQLWLRQ LQFOXGHG RWKHU ZRUGV WKDW \RX QHHGHG WR ORRN XS� DQG WKHQ GLVFRYHULQJ WKDW WKH GHILQLWLRQV OHG
\RX GLUHFWO\ EDFN WR \RXU RULJLQDO ZRUG��

4.21.6. Examples

100 DEF PAY(OT)=40*RATE+1.5*RATE*OT
110 RATE=4.00
120 PRINT PAY(3)
RUN
178

'HILQHV 3$< VR WKDW HDFK WLPH LW LV HQFRXQWHUHG LQ D SURJUDP WKH SD\ LV ILJXUHG XVLQJ WKH 5$7(
RI SD\ WLPHV �� SOXV ��� WLPHV WKH UDWH RI SD\ WLPHV WKH RYHUWLPH KRXUV�

100 DEF RND20=INT(RND*20+1)
'HILQHV 51'�� VR WKDW HDFK WLPH LW LV HQFRXQWHUHG LQ D SURJUDP DQ LQWHJHU IURP � WKURXJK ��
LV JLYHQ�

100 DEF FIRSTWORD$(NAME$)=SEG$(NAME$,1,POS(NAME$," ",1)-1)
'HILQHV ),567:25'� WR EH WKH SDUW RI 1$0(� WKDW SUHFHGHV D VSDFH�
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4.21.7. Programs

7KH IROORZLQJ SURJUDP LOOXVWUDWHV D XVH RI '()�

100 DEF A(INTEGER B)=SQR(B)*5
110 INPUT C
120 PRINT A(C)

,Q OLQH ��� WKH SDUDPHWHU % LV DVVLJQHG WKH '(),17 GDWD�W\SH� ,Q OLQH ��� WKH YDOXH DVVLJQHG WR & LV
SDVVHG WR WKH SDUDPHWHU %�

7KH IROORZLQJ SURJUDP GRHV PRGXOR DULWKPHWLF E\ XVLQJ WKH XVHU�GHILQHG IXQFWLRQ 02'� 02' DFFHSWV
WZR SDUDPHWHUV WKDW DUH ZKROH QXPEHUV�

100 DEF MOD(X,Y)=X-(Y*INT(ABS(X)/ABS(Y))*SGN(X*Y))
110 PRINT MOD(3,2)
120 PRINT MOD(500,3)
130 PRINT MOD(25,5)
140 PRINT MOD(25,3)
RUN
1
2
0
1
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4.22. DEFINT

4.22.1. Format

DEFINT numeric-variable-list
DEFINT ALL

4.22.2. Cross Reference

'()� ',0� 237,21 %$6(� 5($/� 68%

4.22.3. Descri ption

7KH'(),17 LQVWUXFWLRQ HQDEOHV \RX WR GHFODUH WKH GDWD�W\SH RI VSHFLILHG QXPHULF YDULDEOHV DV '(),17�

'(),17 YDULDEOHV DUH SURFHVVHG IDVWHU DQG UHTXLUH OHVV PHPRU\ WKDQ GR 5($/ YDULDEOHV�

<RX FDQ XVH '(),17 DV HLWKHU D SURJUDP VWDWHPHQW RU D FRPPDQG�

7KH QXPHULF�YDULDEOH�OLVW FRQVLVWV RI RQH RUPRUH QXPHULF YDULDEOHV VHSDUDWHG E\ FRPPDV� 7KH YDULDEOHV
DUH DOO DVVLJQHG WKH '(),17 GDWH�W\SH� $ '(),17 VWDWHPHQW ZLWK D QXPHULF�YDULDEOH�OLVWPXVW KDYH D
ORZHU OLQH QXPEHU WKDQ DQ\ SURJUDP UHIHUHQFH WR DQ\ YDULDEOH LQ WKDW OLVW�

,I \RX HQWHU WKH $// RSWLRQ� DOO QXPHULF YDULDEOHV LQ \RXU SURJUDP DUH DVVLJQHG WKH '(),17 GDWD�W\SH
XQOHVV VSHFLILFDOO\ GHFODUHG DV 5($/� $ '(),17 VWDWHPHQW ZLWK WKH $// RSWLRQ PXVW KDYH D ORZHU OLQH
QXPEHU WKDQ DQ\ SURJUDP UHIHUHQFH WR DQ\ QXPHULF YDULDEOH RU DUUD\�

$ '(),17 $// VWDWHPHQW LQ \RXU PDLQ SURJUDP GRHV QRW DIIHFW WKH GDWD�W\SH RI D QXPHULF YDULDEOH LQ
D VXESURJUDP�

$ QXPHULF YDULDEOH RI WKH '(),17 GDWD�W\SH LV D ZKROH QXPEHU JUHDWHU WKDQ RU HTXDO WR ������ DQG OHVV
WKDQ RU HTXDO WR ������
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4.23. DELETE

4.23.1. Format

DELETE file-specification

4.23.2. Cross Reference

&/26(

4.23.3. Descri ption

7KH '(/(7( LQVWUXFWLRQ UHPRYHV D ILOH IURP DQ H[WHUQDO VWRUDJH GHYLFH� $OWKRXJK WKH ILOH LV QRW
SK\VLFDOO\ HUDVHG� WKH VSDFH LW RFFXSLHV EHFRPHV DYDLODEOH IRU \RX WR VWRUH DQRWKHU ILOH LQ WKH IXWXUH�

<RX FDQ XVH '(/(7( DV HLWKHU D SURJUDP VWDWHPHQW RU D FRPPDQG�

7KH ILOH�VSHFLILFDWLRQ LQGLFDWHV WKH QDPH RI WKH ILOH WR EH GHOHWHG� 7KH ILOH�VSHFLILFDWLRQ LV D VWULQJ
H[SUHVVLRQ� LI \RX XVH D VWULQJ FRQVWDQW� \RX PXVW HQFORVH LW LQ TXRWDWLRQ PDUNV�

'(/(7( KDV QR HIIHFW RQ D ILOH VWRUHG RQ DQ DXGLR FDVVHWWH�

<RX FDQ DOVR UHPRYH ILOHV VWRUHG RQ VRPH H[WHUQDO GHYLFHV E\ XVLQJ WKH '(/(7( RSWLRQ LQ WKH &/26(
LQVWUXFWLRQ�

)RU PRUH LQIRUPDWLRQ DERXW WKH RSWLRQV DYDLODEOH ZLWK D SDUWLFXODU GHYLFH� UHIHU WR WKH RZQHU
V PDQXDO
WKDW FRPHV ZLWK WKDW GHYLFH�

4.23.4. Example

DELETE "DSK1.MYFILE"
'HOHWHV WKH ILOH QDPHG 0<),/( IURP WKH GLVNHWWH LQ GLVN GULYH ��

4.23.5. Program

7KH IROORZLQJ SURJUDP LOOXVWUDWHV D XVH RI '(/(7(�

100 INPUT "NAME OF FILE TO BE DELETED: ":X$
110 DELETE X$
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4.24. DELSPRITE sub program — Delete S prite

4.24.1. Format

Delete Specified S prite

CALL DELSPRITE(# sprite-number [,...])

Delete All S prites

CALL DELSPRITE(ALL)

4.24.2. Cross Reference

&/($5� 635,7(

4.24.3. Descri ption

7KH'(/635,7( VXESURJUDP HQDEOHV \RX WR GHOHWH RQH RUPRUH VSULWHV� $OO VSULWHV DUH GHOHWHGZKHQ \RXU
SURJUDP HQGV �HLWKHU QRUPDOO\ RU EHFDXVH RI DQ HUURU�� VWRSV DW D EUHDNSRLQW� RU FKDQJHV JUDSKLFV PRGH�

4.24.4. Delete Specific S prites

6SULWH�QXPEHU LV D QXPHULF H[SUHVVLRQ ZKRVH YDOXH VSHFLILHV WKH QXPEHU RI WKH VSULWH DV DVVLJQHG LQ WKH
635,7( VXESURJUDP� 7KH VSULWH FDQ UHDSSHDU LI LW LV UHGHILQHG E\ WKH 635,7( VXESURJUDP� RU LI WKH
/2&$7( VXESURJUDP LV FDOOHG�

4.24.5. Delete All S prites

,I \RX HQWHU WKH $// RSWLRQ� DOO VSULWHV DUH GHOHWHG� DQG FDQ UHDSSHDU RQO\ LI UHGHILQHG E\ WKH 635,7(
VXESURJUDP�

4.24.6. Examples

100 CALL DELSPRITE(#3)
'HOHWHV VSULWH QXPEHU ��

100 CALL DELSPRITE(#4,#3*C)
'HOHWHV VSULWH QXPEHU � DQG WKH VSULWH ZKRVH QXPEHU LV IRXQG E\ PXOWLSO\LQJ � E\ &�

100 CALL DELSPRITE(ALL)
'HOHWHV DOO VSULWHV�
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4.25. DIM — Dimension

4.25.1. Format

DIM array-name ( integer1 [,... integer7 ])[, array-name ... ] data-types

4.25.2. Cross Reference

'(),17� 237,21 %$6(� 5($/

4.25.3. Descri ption

7KH ',0 LQVWUXFWLRQ HQDEOHV \RX WR GLPHQVLRQ �UHVHUYH VSDFH IRU� DUUD\V ZLWK RQH WR VHYHQ GLPHQVLRQV�

<RX FDQ XVH ',0 DV HLWKHU D SURJUDP VWDWHPHQW RU D FRPPDQG�

7KH DUUD\�QDPH PXVW EH D YDOLG YDULDEOH QDPH� ,W FDQQRW EH XVHG DV WKH QDPH RI D YDULDEOH RU DV WKH
QDPH RI DQRWKHU DUUD\� $Q DUUD\ LV HLWKHU QXPHULF RU VWULQJ� GHSHQGLQJ RQ WKH DUUD\�QDPH�

7KH LQWHJHU LV WKH XSSHU OLPLW RI HOHPHQW QXPEHUV LQ D GLPHQVLRQ�

,I D SURJUDP LQFOXGHV DQ 237,21 %$6( � VWDWHPHQW� WKH ILUVW HOHPHQW LV HOHPHQW �� VR WKH QXPEHU RI
HOHPHQWV LV HTXDO WR WKH LQWHJHU SOXV ��

$ VWULQJ DUUD\ FDQQRW KDYHPRUH WKDQ ����� HOHPHQWV� )RU QXPHULF DUUD\V� D '(),17 DUUD\ FDQQRW KDYH
PRUH WKDQ ����� HOHPHQWV DQG D 5($/ DUUD\ FDQQRW KDYH PRUH WKDQ ���� HOHPHQWV� 7KH QXPEHU RI
LQWHJHUV LQ SDUHQWKHVHV IROORZLQJ WKHDUUD\�QDPHGHWHUPLQHV WKHQXPEHU RI GLPHQVLRQV ����� LQ WKH DUUD\�

<RX FDQ RSWLRQDOO\ VSHFLI\ WKH GDWD�W\SH �'(),17 RU 5($/� RI D QXPHULF DUUD\ E\ UHSODFLQJ ',0 ZLWK
WKH GDWD�W\SH�

$Q HUURU RFFXUV LI \RX WU\ WR GLPHQVLRQ D SDUWLFXODU DUUD\ PRUH WKDQ RQFH�

1RWH WKDW \RX FDQQRW XVH ERWK LQVWUXFWLRQ IRUPDWV �',0 DQG GDWD�W\SH� WR GLPHQVLRQ WKH VDPH DUUD\�

<RX FDQQRW XVH 237,21 %$6( DV D FRPPDQG�

<RX FDQ GLPHQVLRQ DV PDQ\ DUUD\V ZLWK RQH ',0 LQVWUXFWLRQ DV \RX FDQ ILW LQ RQH LQSXW OLQH�
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,I \RX UHIHUHQFH DQ DUUD\ ZLWKRXW ILUVW XVLQJ D ',0 LQVWUXFWLRQ WR GLPHQVLRQ LW� HDFK GLPHQVLRQ LV
DVVXPHG WR KDYH �� HOHPHQWV �HOHPHQWV ������ RU �� HOHPHQWV �HOHPHQWV ����� LI \RXU SURJUDP LQFOXGHV
DQ 237,21 %$6( � VWDWHPHQW�

,I \RX XVH D ',0 VWDWHPHQW WR GLPHQVLRQ DQ DUUD\� WKH ',0 VWDWHPHQW PXVW KDYH D OLQH QXPEHU ORZHU
WKDQ WKDW RI DQ\ UHIHUHQFH WR WKDW DUUD\� ',0 VWDWHPHQWV DUH LQWHUSUHWHG GXULQJ SUH�VFDQ DQG DUH QRW
H[HFXWHG�

$ ',0 VWDWHPHQW FDQ DSSHDU DQ\ZKHUH LQ \RXU SURJUDP� H[FHSW DV SDUW RI DQ ,) 7+(1 VWDWHPHQW�

4.25.4. Referencin g an Arra y

7R UHIHUHQFH D VSHFLILF HOHPHQW RI DQ DUUD\� \RX PXVW XVH VXEVFULSWV� 6XEVFULSWV DUH QXPHULF H[SUHVVLRQV
HQFORVHG LQ SDUHQWKHVHV LPPHGLDWHO\ IROORZLQJ WKH UHIHUHQFH WR WKH DUUD\�QDPH� $Q DUUD\ UHIHUHQFHPXVW
LQFOXGH RQH VXEVFULSW IRU HDFK GLPHQVLRQ LQ WKH DUUD\� ,I QHFHVVDU\� WKH YDOXH RI D VXEVFULSW LV URXQGHG
WR WKH QHDUHVW LQWHJHU�

4.25.5. Reservin g Space for Arra ys

:KHQ \RX XVH ',0 DV D SURJUDP VWDWHPHQW� WKH FRPSXWHU UHVHUYHV VSDFH IRU DUUD\V ZKHQ \RX HQWHU WKH
581 LQVWUXFWLRQ� EHIRUH \RXU SURJUDP LV DFWXDOO\ UXQ� ,I WKH FRPSXWHU FDQQRW UHVHUYH VSDFH IRU DQ DUUD\
ZLWK WKH GLPHQVLRQV \RX VSHFLI\� WKH PHVVDJHMEMORY FULL IN (LINE-NUMBER) LV GLVSOD\HG� DQG WKH
FRPPDQG GRHV QRW H[HFXWH�

:KHQ \RX XVH ',0 DV D FRPPDQG� LI WKH FRPSXWHU FDQQRW UHVHUYH VSDFH IRU DQ DUUD\ ZLWK WKH GLPHQVLRQV
\RX VSHFLI\� WKH PHVVDJH MEMORY FULLLV GLVSOD\HG DQG WKH FRPPDQG GRHV QRW H[HFXWH�

8QWLO \RX SODFH YDOXHV LQ DQ DUUD\� HDFK HOHPHQW LQ D VWULQJ DUUD\ LV D QXOO VWULQJ DQG HDFK HOHPHQW LQ D
QXPHULF DUUD\ KDV D YDOXH RI ]HUR�

4.25.6. Examples

100 DIM X$(30)
5HVHUYHV VSDFH LQ WKH FRPSXWHU
V PHPRU\ IRU �� PHPEHUV RI WKH DUUD\ FDOOHG ;��

100 DIM D(100),B(l0,9)
5HVHUYHV VSDFH LQ WKH FRPSXWHU
V PHPRU\ IRU ��� PHPEHUV RI WKH DUUD\ FDOOHG ' DQG ��� ���
WLPHV ��� PHPEHUV RI WKH DUUD\ FDOOHG %�

100 DEFINT B(10)
5HVHUYHV VSDFH LQ WKH FRPSXWHU
V PHPRU\ IRU �� PHPEHUV RI WKH DUUD\ FDOOHG %� +RZHYHU�
'(),17 VSHFLILHV WKDW WKH PHPEHUV FDQ RQO\ EH LQWHJHUV�



MYARC Extended BASIC II

55

4.26. DISPLAY

4.26.1. Format

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

4.26.2. Cross Reference

',63/$< 86,1*� *5$3+,&6� 0$5*,16� 35,17

4.26.3. Descri ption

7KH',63/$< LQVWUXFWLRQ HQDEOHV \RX WR GLVSOD\ QXPEHUV DQG VWULQJV RQ WKH VFUHHQ� 7KH QXPHULF DQG�RU
VWULQJ H[SUHVVLRQV LQ WKH SULQW�OLVW FDQ EH FRQVWDQWV DQG�RU YDULDEOHV�

7KH RSWLRQV DYDLODEOH ZLWK WKH ',63/$< LQVWUXFWLRQPDNH LW PRUH YHUVDWLOH IRU VFUHHQ RXWSXW WKDQ LV WKH
35,17 LQVWUXFWLRQ� <RX FDQ GLVSOD\ GDWD DW DQ\ VFUHHQ SRVLWLRQ� VRXQG D WRQH ZKHQ GDWD LWHPV DUH
GLVSOD\HG� DQG FOHDU WKH VFUHHQ RU D SRUWLRQ RI WKH GLVSOD\ URZ EHIRUH GLVSOD\LQJ GDWD�

<RX FDQ XVH ',63/$< DV HLWKHU D SURJUDP VWDWHPHQW RU D FRPPDQG�

7KH SULQW�OLVW FRQVLVWV RI RQH RU PRUH SULQW�LWHPV �LWHPV WR EH GLVSOD\HG RQ WKH VFUHHQ� VHSDUDWHG E\
SULQW�VHSDUDWRUV� 6HH 35,17 IRU DQ H[SODQDWLRQ RI WKH SULQW�LWHPV DQG SULQW�VHSDUDWRUV WKDW PDNH XS D
SULQW�OLVW�

,Q +LJK�5HVROXWLRQ 0RGH� ',63/$< KDV QR HIIHFW� 6HH $SSHQGL[ .�
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4.26.4. Options

<RX FDQ HQWHU WKH IROORZLQJ RSWLRQV� VHSDUDWHG E\ D VSDFH� LQ DQ\ RUGHU�

$7
7KH $7 RSWLRQ HQDEOHV \RX WR VSHFLI\ WKH EHJLQQLQJ RI WKH GLVSOD\ ILHOG� 5RZ DQG FROXPQ DUH
UHODWLYH WR WKH XSSHU�OHIW FRUQHU RI WKH VFUHHQ ZLQGRZ GHILQHG E\ WKH PDUJLQV� ,I \RX GR QRW XVH
WKH $7 RSWLRQ� WKH GLVSOD\ ILHOG EHJLQV LQ WKH IDU OHIW FROXPQ RI WKH ERWWRP URZ RI WKH FXUUHQW
VFUHHQ ZLQGRZ� %HIRUH D QHZ OLQH LV GLVSOD\HG DW WKH ERWWRP RI WKH ZLQGRZ� WKH HQWLUH FRQWHQWV
RI WKH ZLQGRZ �H[FOXGLQJ VSULWHV� VFUROO XS RQH OLQH WR PDNH URRP IRU WKH QHZ OLQH� 7KH FRQWHQWV
RI WKH WRS OLQH RI WKH ZLQGRZ VFUROO RII WKH VFUHHQ DQG DUH GLVFDUGHG� ,I \RX XVH WKH $7 RSWLRQ DQG
\RXU SULQW�OLVW LQFOXGHV D 7$% IXQFWLRQ� WKH 7$% ORFDWLRQ LV UHODWLYH WR WKH EHJLQQLQJ RI WKH
GLVSOD\ ILHOG� ,I \RX XVH WKH $7 RSWLRQ DQG D SULQW�LWHP LV WRR ORQJ WR ILW LQ WKH GLVSOD\ ILHOG� HLWKHU
WKH H[WUD FKDUDFWHUV DUH GLVFDUGHG �LI \RX XVH WKH 6,=( RSWLRQ� RU WKH SULQW�LWHP LV PRYHG WR WKH
EHJLQQLQJ RI WKH QH[W VFUHHQ OLQH �LI \RX GR QRW XVH WKH 6,=( RSWLRQ��

%((3
7KH %((3 RSWLRQ VRXQGV D VKRUW WRQH ZKHQ WKH GDWD LWHPV DUH GLVSOD\HG�

(5$6( $//
7KH (5$6( $// RSWLRQ SODFHV D VSDFH FKDUDFWHU �$6&,, FRGH ��� LQ HYHU\ FKDUDFWHU SRVLWLRQ LQ
WKH VFUHHQ ZLQGRZ EHIRUH GLVSOD\LQJ WKH GDWD�

6,=(
7KH 6,=( RSWLRQ LV D QXPHULF�H[SUHVVLRQZKRVH YDOXH VSHFLILHV WKH QXPEHU RI FKDUDFWHU SRVLWLRQV
WR EH FOHDUHG� VWDUWLQJ IURP WKH EHJLQQLQJ RI WKH GLVSOD\ ILHOG� EHIRUH WKH GDWD LV GLVSOD\HG� ,I WKH
QXPHULF�H[SUHVVLRQ LV JUHDWHU WKDQ WKH QXPEHU RI FKDUDFWHUV UHPDLQLQJ LQ WKH URZ �IURP WKH
EHJLQQLQJ RI WKH GLVSOD\ ILHOG WR WKH ULJKW PDUJLQ�� RU LI \RX GR QRW XVH WKH 6,=( RSWLRQ� WKH
GLVSOD\ URZ LV FOHDUHG IURP WKH EHJLQQLQJ RI WKH GLVSOD\ ILHOG WR WKH ULJKW PDUJLQ�

4.26.5. Examples

100 DISPLAY AT(5,7):Y
'LVSOD\V WKH YDOXH RI < DW WKH ILIWK URZ� VHYHQWK FROXPQ RI WKH VFUHHQ� ,W ILUVW FOHDUV URZ � IURP
FROXPQ � WR WKH ULJKW PDUJLQ�

100 DISPLAY ERASE ALL:B
3XWV WKH EODQN FKDUDFWHU LQWR DOO SRVLWLRQV ZLWKLQ WKH FXUUHQW VFUHHQ ZLQGRZ EHIRUH GLVSOD\LQJ
WKH YDOXH RI %�

100 DISPLAY AT(R,C)SIZE(FIELDLEN)BEEP:X$
'LVSOD\V WKH YDOXH RI ;� DW URZ 5� FROXPQ &� )LUVW LW EHHSV DQG EODQNV ),(/'/(1 FKDUDFWHUV�
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4.26.6. Program

7KH IROORZLQJ SURJUDP LOOXVWUDWHV D XVH RI ',63/$<� ,W HQDEOHV \RX WR SRVLWLRQ EORFNV DW DQ\ VFUHHQ
SRVLWLRQ WR GUDZ D ILJXUH RU GHVLJQ�

1XPEHUV PXVW EH HQWHUHG DV WZR GLJLWV �H�J� � ZRXOG EH ���� HWF��� 'R QRW SUHVV ENTER� WKH LQIRUPDWLRQ
LV DFFHSWHG DV VRRQ DV WKH NH\V DUH SUHVVHG�

7KLV H[DPSOH LV YDOLG RQO\ LQ 3DWWHUQ 0RGH�

100 CALL CLEAR
110 CALL COLOR(27,5,5)
120 DISPLAY AT(23,1):"ENTER ROW AND COLUMN:"
130 DISPLAY AT(24,1):"ROW:COLUMN:"
140 FOR COUNT=1 TO 2
150 CALL KEY(0,ROW(COUNT),S)
160 IF S=0 THEN 150
170 DISPLAY AT(24,5+COUNT)SIZE(1):STR$(ROW(COUNT)-48)
180 NEXT COUNT
190 FOR COUNT=1 TO 2
200 CALL KEY(0,COLUMN(COUNT),S)
210 IF S=0 THEN 200
220 DISPLAY AT(24,16+COUNT)SIZE(1):STR$(COLUMN(COUNT)-48)
230 NEXT COUNT
240 ROWl=10*(ROW(1)-48)+ROW(2)-48
250 COLUMNl=10*(COLUMN(1)-48)+COLUMN(2)-48
260 DISPLAY AT(ROW1,COLUMNl)SIZE(1):CHR$(244)
270 GOTO 130

�3UHVV CLEAR WR VWRS WKH SURJUDP��
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4.27. DISPLAY USING

4.27.1. Format

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

4.27.2. Cross Reference

',63/$<� ,0$*(� 35,17

4.27.3. Descri ption

7KH ',63/$< 86,1* LQVWUXFWLRQ HQDEOHV \RX WR GHILQH VSHFLILF IRUPDWV IRU QXPEHUV DQG VWULQJV \RX
GLVSOD\�

<RX FDQ XVH ',63/$< 86,1* DV HLWKHU D SURJUDP VWDWHPHQW RU D FRPPDQG�

7KH IRUPDW�VWULQJ VSHFLILHV WKH GLVSOD\ IRUPDW� 7KH IRUPDW�VWULQJ LV D VWULQJ H[SUHVVLRQ� LI \RX XVH D VWULQJ
FRQVWDQW� \RX PXVW HQFORVH LW LQ TXRWDWLRQ PDUNV� 6HH ,0$*( IRU DQ H[SODQDWLRQ RI IRUPDW�VWULQJV�

<RX FDQ RSWLRQDOO\ GHILQH D IRUPDW�VWULQJ LQ DQ ,0$*( VWDWHPHQW� DV VSHFLILHG E\ WKH OLQH�QXPEHU�

6HH ',63/$< XQGHU �2SWLRQV� IRU DQ H[SODQDWLRQ RI WKH RSWLRQV $7� %((3� (5$6( $//� DQG 6,=(�

6HH 35,17 IRU DQ H[SODQDWLRQ RI WKH SULQW�OLVW DQG SULQW�RSWLRQV�

7KH ',63/$< 86,1* LQVWUXFWLRQ LV LGHQWLFDO WR WKH ',63/$< LQVWUXFWLRQ ZLWK WKH DGGLWLRQ RI WKH
86,1* RSWLRQ� H[FHSW WKDW�

� <RX FDQQRW XVH WKH 7$% IXQFWLRQ�

� <RX FDQQRW XVH DQ\ SULQW�VHSDUDWRU RWKHU WKDQ D FRPPD���� H[FHSW WKDW WKH SULQW�OLVW FDQ HQGZLWK
D VHPLFRORQ ����

4.27.4. Examples

100 N=23.43
110 DISPLAY AT(10,4):USING"##.##":N

'LVSOD\V WKH YDOXH RI 1 DW WKH WHQWK URZ DQG IRXUWK FROXPQ� ZLWK WKH IRUPDW �������� DIWHU ILUVW
FOHDULQJ URZ �� IURP FROXPQ � WR WKH ULJKW PDUJLQ�

100 DISPLAY USING "##.##":N
'LVSOD\V WKH YDOXH RI 1 DW WKH ��WK URZ DQG ILUVW FROXPQ� ZLWK WKH IRUPDW ��������
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4.28. DISTANCE sub program

4.28.1. Format

Two Sprites

CALL DISTANCE(# sprite-number1 ,# sprite-number2 , numeric-variable )

A Sprite and a Screen Pixel

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

4.28.2. Cross Reference

&2,1&� 635,7(

4.28.3. Descri ption

7KH ',67$1&( VXESURJUDP HQDEOHV \RX WR DVFHUWDLQ WKH GLVWDQFH EHWZHHQ WZR VSULWHV RU EHWZHHQ D
VSULWH DQG D VSHFLILHG VFUHHQ SL[HO�

7KH ',67$1&( VXESURJUDP UHWXUQV WKH VTXDUH RI WKH GLVWDQFH VRXJKW� �1RWH WKDW WKLV LV QRW WKH VDPH
DV WKH GLVWDQFH VSHFLILHG E\ WKH �WROHUDQFH� LQ WKH &2,1& VXESURJUDP��

7KH VTXDUH RI WKH GLVWDQFH LV WKH VXP RI WKH VTXDUH RI WKH GLIIHUHQFH EHWZHHQ SL[HO�URZV DQG WKH VTXDUH
RI WKH GLIIHUHQFH EHWZHHQ SL[HO�FROXPQV� 7KH GLVWDQFH EHWZHHQ WKH WZR VSULWHV �RU WKH VSULWH DQG WKH
VFUHHQ SL[HO� LV WKH VTXDUH URRW RI WKH QXPEHU UHWXUQHG�

,I WKH VTXDUH RI WKH GLVWDQFH LV JUHDWHU WKDQ ������ WKH QXPEHU UHWXUQHG LV ������

4.28.4. Two Sprites

7KH GLVWDQFH EHWZHHQ WZR VSULWHV LV FRQVLGHUHG WR EH WKH GLVWDQFH EHWZHHQ WKH XSSHU�OHIW FRUQHUV RI WKH
VSULWHV�

6SULWH�QXPEHU�DQG VSULWH�QXPEHU� DUHQXPHULF H[SUHVVLRQVZKRVH YDOXHV VSHFLI\ WKHQXPEHUV RI WKH WZR
VSULWHV DV DVVLJQHG LQ WKH 635,7( VXESURJUDP�

7KH QXPEHU UHWXUQHG WR WKH QXPHULF�YDULDEOH HTXDOV WKH VTXDUH RI WKH GLVWDQFH EHWZHHQ WZR VSULWHV�
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4.28.5. A Sprite and a Screen Pixel

7KH GLVWDQFH EHWZHHQ D VSULWH DQG � VFUHHQ SL[HO LV FRQVLGHUHG WR EH WKH GLVWDQFH EHWZHHQ WKH XSSHU�OHIW
FRUQHU RI WKH VSULWH DQG WKH VSHFLILHG SL[HO�

6SULWH�QXPEHU LV D QXPHULF H[SUHVVLRQ ZKRVH YDOXH VSHFLILHV WKH QXPEHU RI WKH VSULWH DV DVVLJQHG LQ WKH
635,7( VXESURJUDP�

7KH SL[HO�URZ DQG SL[HO�FROXPQ DUH QXPHULF H[SUHVVLRQV ZKRVH YDOXHV VSHFLI\ WKH SRVLWLRQ RI WKH VFUHHQ
SL[HO�

7KH QXPEHU UHWXUQHG WR WKH QXPHULF�YDULDEOH HTXDOV WKH VTXDUH RI WKH GLVWDQFH EHWZHHQ WKH VSULWH DQG
WKH VFUHHQ SL[HO�

4.28.6. Examples

100 CALL DISTANCE(#3,#4,DIST)
6HWV ',67 HTXDO WR WKH VTXDUH RI WKH GLVWDQFH EHWZHHQ WKH XSSHU�OHIW FRUQHUV RI VSULWH �� DQG
VSULWH ���

100 CALL DISTANCE(#4,18,89,D)
6HWV ' HTXDO WR WKH VTXDUH RI WKH GLVWDQFH EHWZHHQ WKH XSSHU�OHIW FRUQHU RI VSULWH �� DQG SRVLWLRQ
������
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4.29. DRAW sub program

4.29.1. Format

CALL DRAW(line-type , pixel-row1 , pixel-column1 , pixel-row2 , pixel-column2
[, pixel-row3 , pixel-column3 , pixel-row4 , pixel-column4 [,...]])

4.29.2. Cross Reference

&,5&/(� '&2/25� '5$:72� ),//� *5$3+,&6� 32,17� 5(&7$1*/(� :5,7(

4.29.3. Descri ption

7KH '5$: VXESURJUDP HQDEOHV \RX WR GUDZ RU HUDVH OLQHV EHWZHHQ VSHFLILHG SL[HOV�

7KH YDOXH RI WKH QXPHULF�H[SUHVVLRQ OLQH�W\SH VSHFLILHV WKH DFWLRQ WDNHQ E\ WKH '5$: VXESURJUDP�

7<3( $&7,21

� 'UDZV D OLQH RI WKH IRUHJURXQG�FRORU VSHFLILHG E\ WKH '&2/25 VXESURJUDP� 7KLV LV
DFFRPSOLVKHG E\ WXUQLQJ RQ HDFK SL[HO LQ WKH VSHFLILHG OLQH�

� (UDVHV D OLQH� 7KLV LV DFFRPSOLVKHG E\ WXUQLQJ RII HDFK SL[HO LQ WKH VSHFLILHG OLQH�

� 5HYHUVHV WKH VWDWXV RI HDFK SL[HO RQ WKH VSHFLILHG OLQH� �,I D SL[HO LV RQ� LW LV WXUQHG RII� LI
D SL[HO LV RII LW LV WXUQHG RQ�� 7KLV HIIHFWLYHO\ UHYHUVHV WKH FRORU RI WKH VSHFLILHG OLQH�

3L[HO�URZ DQG SL[HO�FROXPQ DUH QXPHULF H[SUHVVLRQV ZKRVH YDOXHV VSHFLI\ WKH SL[HOV WR EH FRQQHFWHG E\
WKH OLQH� <RX PXVW VSHFLI\ DW OHDVW WZR SL[HOV WR GHILQH WKH EHJLQQLQJ DQG HQG SRLQWV RI D OLQH�

3L[HO�URZ PXVW KDYH D YDOXH IURP � WR ���� 3L[HO�FROXPQ PXVW KDYH D YDOXH IURP � WR ����

<RX FDQ RSWLRQDOO\ GUDZ PRUH OLQHV E\ VSHFLI\LQJ DGGLWLRQDO SDLUV RI SL[HOV� 7KH OLQHV DUH QRW FRQQHFWHG�
HDFK OLQH H[WHQGV IURP WKH ILUVW SL[HO RI WKH SDLU WR WKH VHFRQG SL[HO RI WKH SDLU� <RX PXVW VSHFLI\ DQ HYHQ
QXPEHU RI SL[HOV�

7KH ODVW SL[HO \RX VSHFLI\ EHFRPHV WKH FXUUHQW SRVLWLRQ XVHG E\ WKH '5$:72 VXESURJUDP�

'5$: FDQ EH XVHG RQO\ LQ +LJK�5HVROXWLRQ 0RGH� $Q HUURU UHVXOWV LI \RX XVH '5$: LQ 3DWWHUQ RU 7H[W
0RGH�

,Q +LJK�5HVROXWLRQ 0RGH WKH FRPSXWHU GLYLGHV HDFK SL[HO�URZ LQWR �� JURXSV RI � SL[HOV HDFK� �7KLV LV
PRVW REYLRXV ZKHQ \RX DVVLJQ D EDFNJURXQG FRORU RWKHU WKDQ F\DQ RU WUDQVSDUHQW�� 7KH FRPSXWHU FDQ
DVVLJQ � IRUHJURXQG FRORU DQG � EDFNJURXQG FRORU� IURP DPRQJ WKH �� DYDLODEOH FRORUV� WR HDFK ��SL[HO
JURXS�
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4.29.4. Programs

7KH IROORZLQJ SURJUDP GUDZV D ODUJH WULDQJOH RQ WKH ULJKW RI WKH VFUHHQ�

100 CALL GRAPHICS(3)
110 CALL CLEAR
120 CALL DRAW(1,19,185,97,115)
130 CALL DRAW(1,19,185,97,255)
140 CALL DRAW(1,97,115,97,255)
150 GOTO 150

�3UHVV CLEAR WR VWRS WKH SURJUDP��

7KH QH[W SURJUDP XVHV D )25�1(;7 ORRS WR GUDZ D SDWWHUQ RI OLQHV�

100 CALL CLEAR
110 CALL GRAPHICS(3)
120 CALL SCREEN(6)
130 FOR X=1 TO 255 STEP 5
140 CALL DRAW(1,1,X,128,256-X)
150 NEXT X
160 GOTO 160

�3UHVV CLEAR WR VWRS WKH SURJUDP��
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4.30. DRAWTO sub program

4.30.1. Format

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

4.30.2. Cross Reference

&,5&/(� '&2/25� '5$:� ),//� *5$3+,&6� 32,17� 5(&7$1*/(� :5,7(

4.30.3. Descri ption

7KH '5$:72 VXESURJUDP HQDEOHV \RX WR GUDZ RU HUDVH OLQHV EHWZHHQ WKH FXUUHQW SRVLWLRQ DQG WKH
VSHFLILHG SL[HOV�

/LQH�W\SH LV D QXPHULF H[SUHVVLRQ ZKRVH YDOXH VSHFLILHV WKH DFWLRQ WDNHQ E\ WKH '5$:72 VXESURJUDP�

7<3( $&7,21

� 'UDZV D OLQH RI WKH IRUHJURXQG�FRORU VSHFLILHG E\ WKH '&2/25 VXESURJUDP� 7KLV LV
DFFRPSOLVKHG E\ WXUQLQJ RQ HDFK SL[HO LQ WKH VSHFLILHG OLQH�

� (UDVHV D OLQH� 7KLV LV DFFRPSOLVKHG E\ WXUQLQJ RII HDFK SL[HO LQ WKH VSHFLILHG OLQH�

� 5HYHUVHV WKH VWDWXV RI HDFK SL[HO RQ WKH VSHFLILHG OLQH� �,I D SL[HO LV RQ� LW LV WXUQHG RII� LI
D SL[HO LV RII� LW LV WXUQHG RQ�� 7KLV HIIHFWLYHO\ UHYHUVHV WKH FRORU RI WKH VSHFLILHG OLQH�

7KH OLQH GUDZQ E\ '5$:72 H[WHQGV IURP WKH SL[HO LQ WKH FXUUHQW SRVLWLRQ WR WKH SL[HO VSHFLILHG E\ WKH
YDOXHV RI WKH QXPHULF H[SUHVVLRQV SL[HO�URZ DQG SL[HO�FROXPQ� ZKLFK EHFRPHV WKH QHZ FXUUHQW SRVLWLRQ�

<RX FDQ RSWLRQDOO\ GUDZPRUH OLQHV E\ VSHFLI\LQJ DGGLWLRQDO VHWV RI SL[HOV� $ OLQH LV GUDZQ WR HDFK VSHFLILHG
SL[HO IURP WKH QHZ FXUUHQW SRVLWLRQ �WKH SUHYLRXVO\ VSHFLILHG SL[HO��

3L[HO�URZ PXVW KDYH D YDOXH IURP � WR ���� SL[HO�FROXPQ PXVW KDYH D YDOXH IURP � WR ����

7KH FXUUHQW SRVLWLRQ LV WKH ODVW SL[HO VSHFLILHG WKH ODVW WLPH WKH '5$: RU WKH '5$:72 VXESURJUDPZDV
FDOOHG� :KHQ \RX HQWHU 0<$5& ([WHQGHG %$6,& ,,� WKH FXUUHQW SRVLWLRQ LV WKH LQWHUVHFWLRQ RI SL[HO�URZ
� DQG SL[HO�FROXPQ ��

7KLV GHIDXOW FXUUHQW SRVLWLRQ LV UHVWRUHG RQO\ ZKHQ \RX FKDQJH JUDSKLFV PRGH�

'5$:72 FDQ EH XVHG RQO\ LQ +LJK�5HVROXWLRQ 0RGH� $Q HUURU UHVXOWV LI \RX XVH '5$:72 LQ 3DWWHUQ
RU 7H[W 0RGH�
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,Q +LJK�5HVROXWLRQ 0RGH WKH FRPSXWHU GLYLGHV HDFK SL[HO�URZ LQWR �� JURXSV RI � SL[HOV HDFK� �7KLV LV
PRVW REYLRXV ZKHQ \RX DVVLJQ D EDFNJURXQG FRORU RWKHU WKDQ F\DQ RU WUDQVSDUHQW�� 7KH FRPSXWHU FDQ
DVVLJQ � IRUHJURXQG FRORU DQG � EDFNJURXQG FRORU �IURP DPRQJ WKH �� DYDLODEOH FRORUV�� WR HDFK ��SL[HO
JURXS�

4.30.4. Program

7KH IROORZLQJ SURJUDP XVHV '5$:72 WR FUHDWH D SDWWHUQ DFURVV WKH WRS RI WKH VFUHHQ�

100 CALL GRAPHICS(3)
110 CALL CLEAR
120 A=20::B=20
130 CALL DRAW(1,A,B,A,B)
140 FOR X=1 TO 10
150 B=B+20
160 CALL DRAWTO(1,A,B)
170 CALL DRAWTO(1,A+20,B-20)
180 CALL DRAWTO(1,A+20,B)
190 CALL DRAWTO(1,A,B-20)
200 NEXT X
210 GOTO 210

�3UHVV CLEAR WR VWRS WKH SURJUDP��
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4.31. END

4.31.1. Format

END

4.31.2. Cross Reference

6723

4.31.3. Descri ption

7KH (1' VWDWHPHQW VWRSV WKH H[HFXWLRQ RI \RXU SURJUDP�

,Q DGGLWLRQ WR WHUPLQDWLQJ SURJUDP H[HFXWLRQ� (1' FDXVHV WKH FRPSXWHU WR SHUIRUP WKH IROORZLQJ
RSHUDWLRQV�

� ,W FORVHV DOO RSHQ ILOHV�

� ,W UHVWRUHV WKH GHIDXOW FKDUDFWHU GHILQLWLRQV RI DOO FKDUDFWHUV�

� ,I WKH FRPSXWHU LV LQ +LJK�5HVROXWLRQ 0RGH� LW UHVWRUHV WKH GHIDXOW JUDSKLFV PRGH �3DWWHUQ� DQG
PDUJLQ VHWWLQJV ��� ��� �� ����

� ,W UHVWRUHV WKH GHIDXOW IRUHJURXQG FRORU �EODFN� DQG EDFNJURXQG FRORU �WUDQVSDUHQW� WR DOO
FKDUDFWHUV�

� ,W UHVWRUHV WKH GHIDXOW VFUHHQ FRORU �F\DQ��

� ,W GHOHWHV DOO VSULWHV�

� ,W UHDFWV WKH VSULWH PDJQLILFDWLRQ OHYHO WR ��

7KH JUDSKLFV FRORUV �VHH '&2/25� DQG FXUUHQW SRVLWLRQ �VHH '5$:72� DUH QRW DIIHFWHG� ,I WKH FRPSXWHU
LV LQ 3DWWHUQ RU 7H[W 0RGH� WKH JUDSKLFV PRGH DQG PDUJLQ VHWWLQJV UHPDLQ XQFKDQJHG�

$Q (1' VWDWHPHQW LV QRW QHFHVVDU\ WR VWRS \RXU SURJUDP� WKH SURJUDP DXWRPDWLFDOO\ VWRSV DIWHU WKH
KLJKHVW QXPEHUHG OLQH LV H[HFXWHG�

(1' FDQ EH XVHG LQWHUFKDQJHDEO\ ZLWK WKH 6723 VWDWHPHQW� H[FHSW WKDW \RX FDQQRW XVH 6723 DIWHU D
VXESURJUDP�
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4.32. EOF

4.32.1. Format

EOF(file-number )

4.32.2. Type

'(),17

4.32.3. Cross Reference

21 (5525

4.32.4. Descri ption

7KH (2) IXQFWLRQ UHWXUQV D YDOXH LQGLFDWLQJ ZKHWKHU WKHUH DUH UHFRUGV UHPDLQLQJ LQ D VSHFLILHG ILOH�

7KH ILOH�QXPEHU LV D QXPHULF H[SUHVVLRQ ZKRVH YDOXH VSHFLILHV WKH QXPEHU RI WKH ILOH DV DVVLJQHG LQ LWV
23(1 LQVWUXFWLRQ�

7KH YDOXH UHWXUQHG E\ WKH (2) IXQFWLRQ GHSHQGV RQ WKH FXUUHQW ILOH SRVLWLRQ� (2) DOZD\V WUHDWV D ILOH
DV LI LW ZHUH EHLQJ DFFHVVHG VHTXHQWLDOO\� HYHQ LI LW KDV EHHQ RSHQHG IRU UHODWLYH DFFHVV�

9$/8( 0($1,1*

� 1RW HQG�RI�ILOH�

�� /RJLFDO HQG�RI�ILOH� 1R UHFRUGV UHPDLQLQJ�

�� 3K\VLFDO HQG�RI�ILOH� 1R UHFRUGV UHPDLQLQJ� DQG QR VSDFH DYDLODEOH IRU PRUH
UHFRUGV �VWRUDJH PHGLXP IXOO��

7KH (2) IXQFWLRQ FDQQRW EH XVHG ZLWK DQ DXGLR FDVVHWWH�

)RU PRUH LQIRUPDWLRQ DERXW XVLQJ (2) ZLWK D SDUWLFXODU GHYLFH� UHIHU WR WKH RZQHU
V PDQXDO WKDW FRPHV
ZLWK WKDW GHYLFH�
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4.32.5. Examples

100 PRINT EOF(3)
3ULQWV D YDOXH DFFRUGLQJ WR ZKHWKHU \RX DUH DW WKH HQG RI WKH ILOH RSHQHG DV ���

100 IF EOF(27)<>0 THEN 1150
7UDQVIHUV FRQWURO WR OLQH ���� LI \RX DUH DW WKH HQG RI WKH ILOH RSHQHG DV ����

100 IF EOF(27) THEN 1150
7UDQVIHUV FRQWURO WR OLQH ���� LI \RX DUH DW WKH HQG RI WKH ILOH RSHQHG DV ����
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4.33. ERR sub program — Error

4.33.1. Format

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

4.33.2. Cross Reference

21 (5525

4.33.3. Descri ption

7KH (55 VXESURJUDP HQDEOHV \RX WR DQDO\]H WKH FRQGLWLRQV WKDW FDXVHG D SURJUDP HUURU�

(55 LV QRUPDOO\ FDOOHG IURP D VXEURXWLQH DFFHVVHG E\ DQ 21 (5525 VWDWHPHQW�

7KH (55 VXESURJUDP UHWXUQV WKH HUURU�FRGH DQG HUURU�W\SH� DQG RSWLRQDOO\ WKH HUURU�VHYHULW\ DQG
OLQH�QXPEHU� RI WKH PRVW UHFHQW �XQFOHDUHG� SURJUDP HUURU�

$Q HUURU LV �FOHDUHG� ZKHQ DQRWKHU SURJUDP HUURU RFFXUV RU ZKHQ WKH SURJUDP HQGV� $ 5(7851
VWDWHPHQW LQ D VXEURXWLQH DFFHVVHG E\ DQ 21 (5525 VWDWHPHQW DOVR FOHDUV WKH HUURU�

21 (5525 ZLOO QRW WUDS DQ HUURU FDXVHG E\ WKH 581 FRPPDQG�

(55 UHWXUQV D WZR�GLJLW RU WKUHH�GLJLW QXPEHU WR WKH QXPHULF YDULDEOH HUURU�FRGH� 6HH $SSHQGL[ - IRU D
OLVW RI HUURU FRGHV DQG WKH FRQGLWLRQV WKDW FDXVH WKHP WR EH GLVSOD\HG�

$Q HUURU�FRGH RI ��� LQGLFDWHV DQ LQSXW�RXWSXW �,�2� HUURU�

$Q HUURU�FRGH RI � LQGLFDWHV WKDW QR HUURU KDV RFFXUUHG�

7KH HUURU�W\SH LV D QXPHULF YDULDEOH�

:KHQ DQ ,�2 HUURU RFFXUV� WKH YDOXH UHWXUQHG LQ HUURU�W\SH LV WKH QXPEHU �DV DVVLJQHG LQ DQ 23(1
LQVWUXFWLRQ� RI WKH ILOH LQ ZKLFK WKH HUURU RFFXUUHG�

$ QHJDWLYH HUURU�W\SH LQGLFDWHV WKDW WKH HUURU RFFXUUHG GXULQJ SURJUDP H[HFXWLRQ�

$Q HUURU�W\SH RI � LQGLFDWHV WKDW QR HUURU KDV RFFXUUHG�
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4.33.4. Options

7KH YDOXH UHWXUQHG WR WKH QXPHULF YDULDEOH HUURU�VHYHULW\ LV DOZD\V QLQH�

7KH YDOXH UHWXUQHG WR WKH QXPHULF YDULDEOH OLQH�QXPEHU LV WKH OLQH QXPEHU RI WKH SURJUDP VWDWHPHQW
WKDW ZDV H[HFXWLQJ ZKHQ WKH HUURU RFFXUUHG�

4.33.5. Examples

100 CALL ERR(A,B)
6HWV $ HTXDO WR WKH HUURU�FRGH DQG % HTXDO WR WKH HUURU�W\SH RI WKH PRVW UHFHQW HUURU�

100 CALL ERR(W,X,Y,Z)
6HWV : HTXDO WR WKH HUURU�FRGH� ; HTXDO WR WKH HUURU�W\SH� < HTXDO WR WKH HUURU�VHYHULW\� DQG =
HTXDO WR WKH OLQH�QXPEHU RI WKH PRVW UHFHQW HUURU�

4.33.6. Program

7KH IROORZLQJ SURJUDP LOOXVWUDWHV WKH XVH RI &$// (55�

100 ON ERROR 130
110 CALL SCREEN(18)
120 STOP
130 CALL ERR(W,X,Y,Z)
140 PRINT W;X;Y;Z
150 RETURN NEXT
RUN
79 -1 9 110

$Q HUURU LV FDXVHG LQ OLQH ��� E\ DQ LPSURSHU VFUHHQ�FRORU QXPEHU� %HFDXVH RI OLQH ���� FRQWURO LV
WUDQVIHUUHG WR OLQH ���� /LQH ��� SULQWV WKH YDOXHV REWDLQHG� 7KH �� LQGLFDWHV WKDW D EDG YDOXH ZDV
SURYLGHG� WKH �� LQGLFDWHV WKDW WKH HUURU RFFXUUHG GXULQJ SURJUDP H[HFXWLRQ� WKH � LV WKH HUURU�VHYHULW\�
DQG WKH ��� LQGLFDWHV WKDW WKH HUURU RFFXUUHG LQ OLQH ����
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4.34. EXP function — Ex ponential

4.34.1. Format

EXP(numeric-expression )

4.34.2. Type

5($/

4.34.3. Cross Reference

/2*

4.34.4. Descri ption

7KH (;3 IXQFWLRQ UHWXUQV WKH YDOXH RI H UDLVHG WR WKH SRZHU RI WKH YDOXH RI WKH QXPHULF�H[SUHVVLRQ�

(;3 LV WKH LQYHUVH RI WKH /2* IXQFWLRQ�

7KH YDOXH RI H LV ���������������

4.34.5. Examples

100 Y=EXP(7)
$VVLJQV WR < WKH YDOXH RI H UDLVHG WR WKH VHYHQWK SRZHU� ZKLFK \LHOGV ����������������

100 L=EXP(4.394960467)
$VVLJQV WR / WKH YDOXH RI H UDLVHG WR WKH ����������� SRZHU� ZKLFK \LHOGV ��������������
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4.35. FILL sub program

4.35.1. Format

CALL FILL( pixel-row , pixel-column [, character-code ])

4.35.2. Cross Reference

&,5&/(� '&2/25� '5$:� '5$:72� *5$3+,&6� 32,17� 5(&7$1*/(� :5,7(

4.35.3. Descri ption

7KH ),// VXESURJUDP HQDEOHV \RX WR ILOO LQ WKH DUHD VXUURXQGLQJ D VSHFLILHG SL[HO ZLWK D VSHFLILHG SDWWHUQ
DQG�RU FRORU�

3L[HO�URZ DQG SL[HO�FROXPQ DUH QXPHULF H[SUHVVLRQV ZKRVH YDOXHV VSHFLI\ WKH SL[HO WKDW \RX ZDQW WR
VXUURXQG ZLWK D FRORU RU SDWWHUQ�

&KDUDFWHU�FRGH LV D QXPHULF H[SUHVVLRQ ZLWK D YDOXH IURP ����� VSHFLI\LQJ WKH FKDUDFWHU ZLWK ZKLFK WR
ILOO WKH DUHD VXUURXQGLQJ WKH VSHFLILHG SL[HO�

3L[HO�URZ PXVW KDYH D YDOXH IURP � WR ���� SL[HO�FROXPQ PXVW KDYH D YDOXH IURP � WR ����

,I \RX GR QRW VSHFLI\ D FKDUDFWHU�FRGH� WKH GHIDXOW FKDUDFWHU LV D VROLG VTXDUH�

7KH FRORU RI WKH SDWWHUQ WKDW VXUURXQGV WKH VSHFLILHG SL[HO LV WKH IRUHJURXQG FRORU VSHFLILHG E\ WKH
'&2/25 VXESURJUDP� ,I \RX KDYH QRW FDOOHG WKH '&2/25 VXESURJUDP� WKH GHIDXOW ILOO FRORU LV EODFN�

7KH DUHD VXUURXQGLQJ WKH VSHFLILHG SL[HO LV ILOOHG ZLWK WKH ILOO SDWWHUQ XQWLO D VFUHHQ HGJH RU D IRUHJURXQG
SL[HO �D SL[HO WKDW LV WXUQHG RQ� LV HQFRXQWHUHG�

7KH ERXQGDULHV RI WKH DUHD WR EH ILOOHG FDQ EH GHILQHG E\ OLQHV GUDZQ ZLWK WKH &,5&/(� '5$:�
'5$:72� 32,17� 5(&7$1*/(� :5,7( VXESURJUDP�

),// FDQ EH XVHG RQO\ LQ +LJK�5HVROXWLRQ 0RGH� $Q HUURU UHVXOWV LI \RX XVH ),// LQ 3DWWHUQ RU 7H[W
0RGH�

,Q +LJK�5HVROXWLRQ 0RGH WKH FRPSXWHU GLYLGHV HDFK SL[HO�URZ LQWR �� JURXSV RI � SL[HOV HDFK� 7KH
FRPSXWHU FDQ DVVLJQ D IRUHJURXQG FRORU DQG D EDFNJURXQG FRORU �IURP DPRQJ WKH �� DYDLODEOH FRORUV� WR
HDFK ��SL[HO JURXS�
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4.35.4. Program

7KH IROORZLQJ SURJUDP GLYLGHV WKH XSSHU SRUWLRQ RI WKH VFUHHQ LQWR IRXU KRUL]RQWDO FROXPQV DQG XVHV
),// WR FRORU WKHP�

100 CALL CLEAR
110 CALL GRAPHICS(3)
120 CALL DRAW(1,48,0,48,256)
130 CALL DRAW(1,96,0,96,256)
140 CALL DRAW(1,144 0,144,256)
150 CALL DCOLOR(7,8)
160 CALL FILL(43,1)
170 CALL DCOLOR(11,8)
180 CALL FILL(90,1)
190 CALL DCOLOR(3,8)
200 CALL FILL(138,1)
210 CALL DCOLOR(6,8)
220 CALL FILL(188,1)
230 GOTO 230

�3UHVV CLEAR WR VWRS WKH SURJUDP��
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4.36. FOR TO

4.36.1. Format

FOR control-variable =initial-value  TO limit [STEP increment ]

4.36.2. Cross Reference

1(;7

4.36.3. Descri ption

7KH )25 72 LQVWUXFWLRQ LV XVHG ZLWK WKH 1(;7 LQVWUXFWLRQ WR IRUP D )25�1(;7 ORRS� ZKLFK \RX FDQ
XVH WR FRQWURO D UHSHWLWLYH SURFHVV�

<RX FDQ XVH )25 72 DV HLWKHU D SURJUDP VWDWHPHQW RU D FRPPDQG�

4.36.4. FOR-NEXT Loo p Execution

:KHQ D )25 72 LQVWUXFWLRQ LV H[HFXWHG� WKH LQLWLDO�YDOXH LV DVVLJQHG WR WKH FRQWURO�YDULDEOH� 7KH
FRPSXWHU H[HFXWHV LQVWUXFWLRQV XQWLO LW HQFRXQWHUV D 1(;7 LQVWUXFWLRQ �WKH JURXS RI LQVWUXFWLRQV
EHWZHHQ WKH )25 72 DQG 1(;7 LQVWUXFWLRQV DUH NQRZQ DV D �)25�1(;7 ORRS��� +RZHYHU� LI WKH
LQLWLDO�YDOXH LV JUHDWHU WKDQ WKH OLPLW �RU� LI \RX VSHFLI\ D QHJDWLYH LQFUHPHQW� LI WKH LQLWLDO�YDOXH LV OHVV
WKDQ WKH OLPLW� WKH )25�1(;7 ORRS LV QRW H[HFXWHG�

:KHQ WKH 1(;7 LQVWUXFWLRQ LV HQFRXQWHUHG� WKH LQFUHPHQW LV DGGHG WR WKH FRQWURO�YDULDEOH� LI \RX GR QRW
VSHFLI\ DQ LQFUHPHQW� WKH FRQWURO�YDULDEOH LV LQFUHPHQWHG E\ �� 1RWH WKDW LI WKH LQFUHPHQW LV QHJDWLYH� WKH
YDOXH RI WKH FRQWURO�YDULDEOH LV GHFUHDVHG�

7KH FRQWURO�YDULDEOH LQ WKH 1(;7 LQVWUXFWLRQ PXVW EH WKH VDPH DV WKH FRQWURO�YDULDEOH LQ WKH )25 72
LQVWUXFWLRQ� 7KH QHZ YDOXH RI WKH FRQWURO�YDULDEOH LV WKHQ FRPSDUHG WR WKH OLPLW� ,I \RX VSHFLI\ D SRVLWLYH
LQFUHPHQW �RU LI \RX GR QRW VSHFLI\ DQ LQFUHPHQW�� WKH )25�1(;7 ORRS LV UHSHDWHG LI WKH FRQWURO�YDULDEOH
LV OHVV WKDQ RU HTXDO WR WKH OLPLW� ,I \RX VSHFLI\ D QHJDWLYH LQFUHPHQW� WKH )25�1(;7 ORRS LV UHSHDWHG LI
WKH FRQWURO�YDULDEOH LV JUHDWHU WKDQ RU HTXDO WR WKH OLPLW�

,I WKH FRQGLWLRQ IRU UHSHDWLQJ WKH )25�1(;7 ORRS LV PHW� FRQWURO SDVVHV WR WKH LQVWUXFWLRQ LPPHGLDWHO\
IROORZLQJ WKH )25 72 LQVWUXFWLRQ� ,I WKH FRQGLWLRQ LV QRW PHW� WKH )25�1(;7 ORRS WHUPLQDWHV �FRQWURO
SDVVHV WR WKH VWDWHPHQW LPPHGLDWHO\ IROORZLQJ WKH 1(;7 VWDWHPHQW��
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4.36.5. Specifications

7KH YDOXH RI WKH QXPHULF H[SUHVVLRQ FRQWURO�YDULDEOH LV UH�HYDOXDWHG HDFK WLPH WKH 1(;7 LQVWUXFWLRQ LV
H[HFXWHG� ,I \RX FKDQJH LWV YDOXH ZKLOH D )25�1(;7 ORRS LV H[HFXWLQJ� \RX PD\ DIIHFW WKH QXPEHU RI
WLPHV WKH ORRS LV UHSHDWHG� $ )25�1(;7 ORRS H[HFXWHV PXFK IDVWHU LI WKH FRQWURO�YDULDEOH KDV EHHQ
GHFODUHG DV D '(),17 WKDQ LW GRHV LI WKH FRQWURO�YDULDEOH LV 5($/�

7KH FRQWURO�YDULDEOH FDQQRW EH DQ HOHPHQW RI DQ DUUD\�

7KH LQLWLDO�YDOXH LV D QXPHULF H[SUHVVLRQ�

7KH YDOXH RI WKH QXPHULF H[SUHVVLRQ OLPLW LV QRW UH�HYDOXDWHG GXULQJ WKH H[HFXWLRQ RI D )25�1(;7 ORRS�
,I \RX FKDQJH LWV YDOXH ZKLOH D )25�1(;7 ORRS LV H[HFXWLQJ� \RX GR QRW DIIHFW WKH QXPEHU RI WLPHV WKH
ORRS LV UHSHDWHG�

7KH YDOXH RI WKH RSWLRQDO QXPHULF H[SUHVVLRQ LQFUHPHQW LV QRW UH�HYDOXDWHG GXULQJ WKH H[HFXWLRQ RI D
)25�1(;7 ORRS� ,I \RX FKDQJH LWV YDOXH ZKLOH D )25�1(;7 ORRS LV H[HFXWLQJ� \RX GR QRW DIIHFW WKH
QXPEHU RI WLPHV WKH ORRS LV UHSHDWHG� 7KH LQFUHPHQW FDQQRW EH ]HUR�

4.36.6. Nested FOR-NEXT Loo ps

)25�1(;7 ORRSVPD\ EH �QHVWHG�� WKDW LV� RQH )25�1(;7 ORRSPD\ EH FRQWDLQHGZKROO\ ZLWKLQ DQRWKHU�
<RX PXVW REVHUYH WKH IROORZLQJ FRQYHQWLRQV�

� (DFK )25 72 LQVWUXFWLRQ PXVW EH SDLUHG ZLWK D 1(;7 LQVWUXFWLRQ�

� (DFK QHVWHG ORRS PXVW XVH D GLIIHUHQW FRQWURO�YDULDEOH�

� ,I D )25�1(;7 ORRS FRQWDLQV DQ\ SRUWLRQ RI DQRWKHU )25�1(;7 ORRS� LW PXVW FRQWDLQ DOO RI WKDW
)25�1(;7 ORRS� ,I D )25�1(;7 ORRS FRQWDLQV RQO\ SDUW RI DQRWKHU )25�1(;7 ORRS� DQ HUURU
RFFXUV� DQG WKH PHVVDJH NEXT WITHOUT FORLV GLVSOD\HG� ,I WKH )25�1(;7 ORRS LV SDUW RI D
SURJUDP� WKH FRPSXWHU DOVR GLVSOD\V WKH OLQH�QXPEHU ZKHUH WKH HUURU RFFXUUHG�
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4.36.7. FOR TO as a Pro gram Statement

$IWHU \RX HQWHU WKH 581 FRPPDQG� EXW EHIRUH \RXU SURJUDP LV DFWXDOO\ UXQ� WKH FRPSXWHU YHULILHV WKDW
\RX KDYH HTXDO QXPEHUV RI )25 72 DQG 1(;7 VWDWHPHQWV� ,I WKH QXPEHUV DUH QRW HTXDO� WKH PHVVDJH
FOR-NEXT NESTINGLV GLVSOD\HG DQG WKH SURJUDP LV QRW UXQ�

<RX FDQ H[LW D )25�1(;7 ORRS E\ XVLQJ D *272� 21 *272� RU ,) 7+(1 VWDWHPHQW� ,I \RX XVH RQH RI
WKHVH VWDWHPHQWV WR HQWHU D ORRS� \RX FRXOG FDXVH DQ HUURU RU FUHDWH DQ LQILQLWH ORRS�

$ )25 72 VWDWHPHQW FDQQRW EH SDUW RI DQ ,) 7+(1 VWDWHPHQW�

4.36.8. FOR TO as a Command

,I \RX XVH )2572 DV D FRPPDQG� LW PXVW EH SDUW RI DPXOWLSOH�VWDWHPHQW OLQH� D 1(;7 LQVWUXFWLRQPXVW
DOVR EH SDUW RI WKH VDPH OLQH�

$IWHU \RX SUHVV ENTER WR H[HFXWH WKH FRPPDQG� EXW EHIRUH WKH FRPPDQG LV DFWXDOO\ H[HFXWHG� WKH
FRPSXWHU YHULILHV WKDW \RX KDYH HTXDO QXPEHUV RI )25 72 DQG 1(;7 LQVWUXFWLRQV� ,I WKH QXPEHUV DUH
QRW HTXDO� WKH PHVVDJH FOR-NEXT NESTINGLV GLVSOD\HG DQG WKH FRPPDQG LV QRW H[HFXWHG�

4.36.9. Examples

100 FOR A=1 TO 5 STEP 2
110 PRINT A
120 NEXT A

([HFXWHV WKH VWDWHPHQWV EHWZHHQ WKLV )25 DQG 1(;7 $ WKUHH WLPHV� ZLWK $ KDYLQJ YDOXHV RI ��
�� DQG �� $IWHU WKH ORRS LV ILQLVKHG� $ KDV D YDOXH RI ��

100 FOR J=7 TO -5 STEP -.5
110 PRINT J
120 NEXT J

([HFXWHV WKH VWDWHPHQWV EHWZHHQ WKLV )25 DQG 1(;7 - �� WLPHV� ZLWK - KDYLQJ YDOXHV RI �� ����
�� ���� ��� ����� DQG ��� $IWHU WKH ORRS LV ILQLVKHG� - KDV D YDOXH RI �����
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4.36.10. Program

7KH IROORZLQJ SURJUDP LOOXVWUDWHV D XVH RI WKH )25�72�67(3 VWDWHPHQW� 7KHUH DUH WKUHH )25�1(;7
ORRSV� ZLWK FRQWURO�YDULDEOHV RI &+$5� 52:� DQG &2/801�

100 CALL CLEAR
110 D=0
120 FOR CHAR=33 TO 63 STEP 30
130 FOR ROW=1+D TO 21+D STEP 4
140 FOR COLUMN=1+D TO 29+D STEP 4
150 CALL VCHAR(ROW,COLUMN,CHAR)
160 NEXT COLUMN
170 NEXT ROW
180 D=2
190 NEXT CHAR
200 GOTO 200

�3UHVV CLEAR WR VWRS WKH SURJUDP��
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4.37. FREESPACE function

4.37.1. Format

FREESPACE(numeric-expression )

4.37.2. Type

5($/

4.37.3. Descri ption

7KH )5((63$&( IXQFWLRQ UHWXUQV D QXPEHU UHSUHVHQWLQJ� LQ E\WHV� WKH DPRXQW RI PHPRU\ VSDFH
DYDLODEOH IRU 0<$5& ([WHQGHG %$6,& ,, SURJUDPV DQG GDWD�

7KH YDOXH RI WKH QXPHULF�H[SUHVVLRQ PXVW EH ]HUR� 2WKHU YDOXHV DUH UHVHUYHG IRU SRVVLEOH IXWXUH XVH�

4.37.4. Garbage Collection

%HIRUH )5((63$&( UHWXUQV D YDOXH� WKH FRPSXWHU H[HFXWHV DQ DFWLYLW\ FDOOHG �JDUEDJH FROOHFWLRQ��

� $OO �LQDFWLYH� VWULQJV DUH GHOHWHG� 6WULQJV EHFRPH LQDFWLYH ZKHQ WKH\ DUH QRW DVVRFLDWHG ZLWK D
YDULDEOH� $ VWULQJ PD\ EH FUHDWHG E\ WKH FRPSXWHU IRU LWV LQWHUQDO XVH� LW EHFRPHV LQDFWLYH ZKHQ
QR ORQJHU QHHGHG�

� $OO �DFWLYH� VWULQJV �VWULQJV WKDW DUH VWLOO DVVRFLDWHGZLWK YDULDEOHV� DUHPRYHG WR D FRQWLJXRXV DUHD
DW WKH ORZ HQG RI PHPRU\� 7KLV OHDYHV DOO WKH DYDLODEOH PHPRU\ LQ RQH ODUJH� FRQWLJXRXV EORFN�

7KH FRPSXWHU RFFDVLRQDOO\ SHUIRUPV JDUEDJH FROOHFWLRQ E\ LWVHOI� L�H�� ZKHQ QR PHPRU\ LV DYDLODEOH
EHFDXVH RI DQ H[FHVV QXPEHU DQG VL]H RI LQDFWLYH VWULQJV�

4.37.5. Example

PRINT FREESPACE(0)
3ULQWV D YDOXH WKDW LQGLFDWHV WKH DPRXQW RI DYDLODEOH PHPRU\�
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4.38. GCHAR sub program — Get Character

4.38.1. Format

Pattern and Text Modes

CALL GCHAR(row , column , numeric-variable )

High-Resolution Mode

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

4.38.2. Cross Reference

*5$3+,&6� +&+$5� 9&+$5

4.38.3. Descri ption

7KH *&+$5 VXESURJUDP HQDEOHV \RX WR DVFHUWDLQ WKH FKDUDFWHU FRGH RI D FKDUDFWHU RQ WKH VFUHHQ RU WKH
VWDWXV RI D VFUHHQ SL[HO�

7KH PHDQLQJ RI WKH YDOXH UHWXUQHG WR WKH VSHFLILHG QXPHULF�YDULDEOH YDULHV DFFRUGLQJ WR WKH JUDSKLFV
PRGH�

4.38.4. Pattern and Text Modes

5RZ DQG FROXPQ DUH QXPHULF H[SUHVVLRQV ZKRVH YDOXHV VSHFLI\ D FKDUDFWHU SRVLWLRQ RQ WKH VFUHHQ�

7KH YDOXH RI URZ PXVW EH JUHDWHU WKDQ RU HTXDO WR � DQG OHVV WKDQ RU HTXDO WR ���

7KH YDOXH RI FROXPQPXVW EH JUHDWHU WKDQ RU HTXDO WR �� ,Q 3DWWHUQ 0RGH� FROXPQPXVW EH OHVV WKDQ RU
HTXDO WR ��� LQ 7H[W 0RGH� FROXPQ PXVW EH OHVV WKDQ RU HTXDO WR ���

*&+$5 LV QRW DIIHFWHG E\ PDUJLQ VHWWLQJV� 5RZ DQG FROXPQ DUH UHODWLYH WR WKH XSSHU�OHIW FRUQHU RI WKH
VFUHHQ� QRW WR WKH FRUQHU RI WKH ZLQGRZ GHILQHG E\ WKH PDUJLQV�

7KH FKDUDFWHU FRGH RI WKH FKDUDFWHU DW WKH VSHFLILHG SRVLWLRQ LV UHWXUQHG WR WKH QXPHULF�YDULDEOH� 6HH
$SSHQGL[ % IRU D OLVW RI $6&,, FKDUDFWHU FRGHV�
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4.38.5. High-Resolution Mode

7KH SL[HO�URZ DQG SL[HO�FROXPQ DUH QXPHULF�H[SUHVVLRQV ZKRVH YDOXHV VSHFLI\ D VFUHHQ SL[HO SRVLWLRQ�

7KH YDOXH RI WKH QXPHULF H[SUHVVLRQ SL[HO�URZ PXVW EH JUHDWHU WKDQ RU HTXDO WR �� ,Q +LJK�5HVROXWLRQ
0RGH� SL[HO�URZ PXVW EH OHVV WKDQ RU HTXDO WR ����

7KH YDOXH RI WKH QXPHULF H[SUHVVLRQ SL[HO�FROXPQ PXVW EH JUHDWHU WKDQ RU HTXDO WR � DQG OHVV WKDQ RU
HTXDO WR ����

7KH VWDWXV RI WKH VSHFLILHG VFUHHQ SL[HO LV LQGLFDWHG E\ WKH YDOXH UHWXUQHG WR WKH QXPHULF�YDULDEOH� ,I WKH
SL[HO LV RQ� WKH YDOXH UHWXUQHG LV �� LI WKH SL[HO LV RII� WKH YDOXH UHWXUQHG LV ��

4.38.6. Examples

100 CALL GCHAR(12,16,X)
$VVLJQV WR ; WKH $6&,, FRGH RI WKH FKDUDFWHU DW URZ ��� FROXPQ �� LQ 3DWWHUQ DQG 7H[W 0RGHV�

100 CALL GCHAR(R,C,K)
$VVLJQV WR . WKH $6&,, FRGH RI WKH FKDUDFWHU WKDW LV LQ URZ 5� FROXPQ & LQ 3DWWHUQ DQG 7H[W
0RGHV�



7(;$6�,167580(176

+20(�&20387(5

80

4.39. GOSUB — Go to a Subroutine

4.39.1. Format

GOSUB line-number
GO SUB

4.39.2. Cross Reference

21 *268%� 5(7851

4.39.3. Descri ption

7KH *268% VWDWHPHQW WUDQVIHUV SURJUDP FRQWURO WR WKH VSHFLILHG VXEURXWLQH� $ VXEURXWLQH IUHTXHQWO\
LV XVHG WR SHUIRUP D VSHFLILF RSHUDWLRQ VHYHUDO WLPHV LQ WKH VDPH SURJUDP�

7KH OLQH�QXPEHU LV D QXPHULF H[SUHVVLRQ ZKRVH YDOXH VSHFLILHV WKH SURJUDP VWDWHPHQW DW ZKLFK WKH
VXEURXWLQH EHJLQV�

8VH D5(7851VWDWHPHQW WR UHWXUQSURJUDPFRQWURO WR WKH VWDWHPHQW LPPHGLDWHO\ IROORZLQJ WKH*268%
VWDWHPHQW WKDW FDOOHG WKH VXEURXWLQH�

7R DYRLG XQH[SHFWHG UHVXOWV� LW LV UHFRPPHQGHG WKDW \RX H[HUFLVH FDUH LI \RX XVH *268% WR WUDQVIHU
FRQWURO WR RU IURP D VXESURJUDP RU LQWR D )25�1(;7 ORRS�

6XEURXWLQHV PD\ EH UHFXUVLYH �VHOI�UHIHUHQFLQJ�� 7R DYRLG FRQVWUXFWLQJ LQILQLWH ORRSV� LW LV UHFRPPHQGHG
WKDW \RX H[HUFLVH FDUH ZKHQ XVLQJ UHFXUVLYH VXEURXWLQHV�

4.39.4. Nested Subroutines

6XEURXWLQHV PD\ EH �QHVWHG�� WKDW LV� ZLWKLQ D VXEURXWLQH \RX FDQ XVH *268% WR WUDQVIHU FRQWURO WR
DQRWKHU VXEURXWLQH� %HFDXVH5(7851UHVWRUHV SURJUDP FRQWURO WR WKH VWDWHPHQW LPPHGLDWHO\ IROORZLQJ
WKH PRVW UHFHQWO\ H[HFXWHG *268%� LW LV LPSRUWDQW WR H[HUFLVH FDUH ZKHQ XVLQJ QHVWHG VXEURXWLQHV�

)RU H[DPSOH� \RX PLJKW XVH *268% LQ \RXUPDLQ SURJUDP WR WUDQVIHU FRQWURO WR D VXEURXWLQH� :KHQ WKH
FRPSXWHU HQFRXQWHUV D 5(7851 LQ WKH VHFRQG VXEURXWLQH LW WUDQVIHUV SURJUDP FRQWURO EDFN WR WKH
VWDWHPHQW LPPHGLDWHO\ IROORZLQJ WKH *268% LQ WKH ILUVW VXEURXWLQH� 7KHQ� ZKHQ D 5(7851 LV
HQFRXQWHUHG LQ WKH ILUVW VXEURXWLQH� SURJUDP FRQWURO UHWXUQV WR WKH VWDWHPHQW IROORZLQJ WKH *268% LQ
\RXU PDLQ SURJUDP�
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4.39.5. Example

100 GOSUB 200
7UDQVIHUV FRQWURO WR VWDWHPHQW ���� 7KDW VWDWHPHQW DQG WKH RQHV XS WR 5(7851 DUH H[HFXWHG
DQG WKHQ FRQWURO UHWXUQV WR WKH VWDWHPHQW DIWHU WKH FDOOLQJ VWDWHPHQW�

4.39.6. Program

7KH IROORZLQJ SURJUDP LOOXVWUDWHV D XVH RI *268%� 7KH VXEURXWLQH DW OLQH ��� ILJXUHV WKH IDFWRULDO RI WKH
YDOXH RI 180%� 7KH ZKROH SURJUDP ILJXUHV WKH VROXWLRQ WR WKH HTXDWLRQ

NUMB=X!/(Y!*(X-Y)!)

ZKHUH WKH H[FODPDWLRQ SRLQW PHDQV IDFWRULDO� 7KLV IRUPXOD LV XVHG WR ILJXUH FHUWDLQ SUREDELOLWLHV� )RU
LQVWDQFH� LI \RX HQWHU ; DV �� DQG < DV �� \RX
OO ILQG WKDW WKH QXPEHU RI SRVVLEOH ILYH�FDUG SRNHU KDQGV LV
���������� %RWK QXPEHUV HQWHUHG PXVW EH SRVLWLYH LQWHJHUV OHVV WKDQ RU HTXDO WR ���

100 CALL CLEAR
110 INPUT "ENTER X AND Y: ":X,Y
120 IF X<Y THEN 110
130 IF X>69 OR Y>69 THEN 110
140 IF X<0 THEN PRINT "NEGATIVE"::GOTO 110 ELSE NUMB=X
150 GOSUB 260
160 NUMERATOR=NUMB
170 IF Y<0 THEN PRINT "NEGATIVE"::GOTO 110 ELSE NUMB=Y
180 GOSUB 260
190 DENOMINATOR=NUMB
200 NUMB=X-Y
210 GOSUB 260
220 DENOMINATOR=DENOMINATOR*NUMB
230 NUMB=NUMERATOR/DENOMINATOR
240 PRINT "NUMBER IS";NUMB
250 STOP
260 REM CALCULATE FACTORIAL
270 IF NUMB<2 THEN NUMB=1::GOTO 320
280 MULT=NUMB-1
290 NUMB=NUMB*MULT
300 MULT=MULT-1
310 IF MULT>1 THEN 290
320 RETURN
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4.40. GOTO

4.40.1. Format

GOTO line-number
GO TO

4.40.2. Cross Reference

21 *272

4.40.3. Descri ption

7KH *272 VWDWHPHQW XQFRQGLWLRQDOO\ WUDQVIHUV SURJUDP FRQWURO WR WKH VSHFLILHG SURJUDP VWDWHPHQW�

7KH OLQH�QXPEHU LV D QXPHULF H[SUHVVLRQ ZKRVH YDOXH VSHFLILHV WKH SURJUDP VWDWHPHQW WR ZKLFK
XQFRQGLWLRQDO SURJUDP FRQWURO LV WUDQVIHUUHG�

7R DYRLG XQH[SHFWHG UHVXOWV� LW LV UHFRPPHQGHG WKDW \RX H[HUFLVH FDUH LI \RX XVH *272 WR WUDQVIHU
FRQWURO WR RU IURP D VXEURXWLQH RU LQWR D )25�1(;7 ORRS�

4.40.4. Program

7KH IROORZLQJ SURJUDP VKRZV WKH XVH RI *272 LQ OLQH ���� $Q\WLPH WKDW OLQH LV UHDFKHG� WKH SURJUDP
H[HFXWHV OLQH ��� QH[W DQG SURFHHGV IURP WKDW QHZ SRLQW�

100 REM ADD 1 THROUGH 100
110 ANSWER=0
120 NUMB=1
130 ANSWER=ANSWER+NUMB
140 NUMB=NUMB+1
150 IF NUMB>100 THEN 170
160 GOTO 130
170 PRINT "THE ANSWER IS";ANSWER
RUN
THE ANSWER IS 5050
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4.41. GRAPHICS sub program

4.41.1. Format

CALL GRAPHICS(graphics-mode )

4.41.2. Cross Reference

&+$5� &,5&/(� &2/25� '&2/25� '5$:� '5$:72� ),//� 0$5*,16� 32,17� 5(&7$1*/(�
6&5((1� :5,7(

4.41.3. Descri ption

7KH *5$3+,&6 VXESURJUDP HQDEOHV \RX WR VHOHFW WKH JUDSKLFV�PRGH WKDW RIIHUV \RX WKH FRPELQDWLRQ RI
WH[W DQG JUDSKLFV FDSDELOLWLHV WKDW EHVW VXLWV WKH SDUWLFXODU QHHGV RI \RXU SURJUDP�

*UDSKLFV�PRGH LV D QXPHULF H[SUHVVLRQ ZKRVH YDOXH LV IURP � WR �� VSHFLI\LQJ RQH RI WKH WKUHH JUDSKLFV
PRGHV DYDLODEOH LQ 0<$5& ([WHQGHG %$6,& ,,�

180%(5 02'(

� 3DWWHUQ
� 7H[W
� +LJK�5HVROXWLRQ

:KHQ \RX HQWHU 0<$5& ([WHQGHG %$6,& ,,� WKH FRPSXWHU LV LQ 3DWWHUQ 0RGH�
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:KHQHYHU \RX XVH WKH &$// *5$3+,&6 VXESURJUDP� WKH FRPSXWHU GRHV WKH IROORZLQJ�

� &OHDUV WKH HQWLUH VFUHHQ�

� 5HVWRUHV WKH GHIDXOW FKDUDFWHU GHILQLWLRQV RI DOO FKDUDFWHUV�

� 5HVWRUHV WKH GHIDXOW IRUHJURXQG FRORU �EODFN� DQG EDFNJURXQG FRORU �WUDQVSDUHQW� WR DOO
FKDUDFWHUV�

� 5HVWRUHV WKH GHIDXOW JUDSKLFV IRUHJURXQG FRORU �EODFN� DQG EDFNJURXQG FRORU �WUDQVSDUHQW��

� 5HVWRUHV WKH GHIDXOW VFUHHQ FRORU �F\DQ��

� 'HOHWHV DOO VSULWHV�

� 5HVHWV DOO VSULWHV�

� 5HVHWV WKH VSULWH PDJQLILFDWLRQ OHYHO WR ��

� 5HVWRUHV WKH GHIDXOW VFUHHQ PDUJLQV ��� ��� �� ���

� 5HVWRUHV WKH GHIDXOW FXUUHQW SRVLWLRQ �SL[HO�URZ �� SL[HO�FROXPQ ���

� 7XUQV RII DOO VRXQG�

4.41.4. Pattern Mode

,Q 3DWWHUQ 0RGH� WKH VFUHHQ LV FRQVLGHUHG WR EH D JULG �� FKDUDFWHUV KLJK DQG �� FKDUDFWHUV ZLGH� (DFK
FKDUDFWHU LV � SL[HOV KLJK DQG � SL[HOV ZLGH� 7KH ��� DYDLODEOH FKDUDFWHUV DUH GLYLGHG LQWR �� VHWV RI �
FKDUDFWHUV HDFK� <RX FDQ XVH WKH &2/25 VXESURJUDP WR DVVLJQ D IRUHJURXQG DQG D EDFNJURXQG FRORU
IURP DPRQJ WKH �� DYDLODEOH FRORUV� WR HDFK FKDUDFWHU VHW�

,Q 3DWWHUQ 0RGH� \RX KDYH DFFHVV WR VSULWHV�

7KH'&2/25 VXESURJUDPKDV QR HIIHFW LQ 3DWWHUQ0RGH� ,I \RX XVH D &,5&/(� '5$:� '5$:72� ),//�
32,17� 5(&7$1*/(� RU :5,7( VXESURJUDP� WKH HUURU PHVVDJHGRAPHICS MODE ERROR IN (LINE
NUMBER)LV GLVSOD\HG�
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4.41.5. Text Mode

,Q 7H[W�0RGH� WKH VFUHHQ LV FRQVLGHUHG WR EH D JULG �� FKDUDFWHUV KLJK DQG �� FKDUDFWHUV ZLGH� (DFK
FKDUDFWHU LV � SL[HOV KLJK DQG � SL[HOV ZLGH� �1RWH WKDW D FKDUDFWHU LQ 7H[W 0RGH LV WZR SL[HOV QDUURZHU
WKDQ D FKDUDFWHU LQ DQ\ RWKHU JUDSKLFV PRGH��

<RX FDQ XVH WKH 6&5((1 VXESURJUDP WR DVVLJQ RQH IRUHJURXQG DQG RQH EDFNJURXQG FRORU IURP DPRQJ
WKH �� DYDLODEOH FRORUV� 7KH FRORUV \RX VHOHFW DUH DVVLJQHG WR DOO ��� FKDUDFWHUV�

,Q 7H[W 0RGH� \RX GR QRW KDYH DFFHVV WR VSULWHV �WKH 635,7( VXESURJUDP KDV QR HIIHFW LQ 7H[W 0RGH��
8VLQJ WKH &2/25 VXESURJUDP WR DVVLJQ FRORUV WR VSULWHV KDV QR HIIHFW�

7KH '&2/25 VXESURJUDP KDV QR HIIHFW LQ 7H[W 0RGH� ,I \RX XVH D &,5&/(� '5$:� '5$:72� ),//�
32,17� 5(&7$1*/(� RU :5,7( VXESURJUDP� WKH HUURU PHVVDJH GRAPHICS MODE ERROR IN (LINE
NUMBER)LV GLVSOD\HG�

4.41.6. High Resolution Mode

,Q +LJK�5HVROXWLRQ 0RGH� \RX KDYH DFFHVV WR VSULWHV� EXW QRW WR VSULWH PRWLRQ�

,Q +LJK�5HVROXWLRQ 0RGH� WKH VFUHHQ LV FRQVLGHUHG WR EH D JULG ��� SL[HOV KLJK DQG ��� SL[HOV ZLGH�

<RX FDQ XVH WKH '&2/25 VXESURJUDP WR DVVLJQ FRORUV WR WKH JUDSKLFV \RX GLVSOD\�

8VH WKH &2/25 VXESURJUDP RQO\ WR DVVLJQ FRORUV WR VSULWHV� DQ\ RWKHU XVH RI WKH &2/25
VXESURJUDP FDXVHV DQG HUURU�

,Q +LJK�5HVROXWLRQ 0RGH� \RX KDYH DFFHVV WR VSULWHV�

$&&(37� ',63/$<� DQG ',63/$< 86,1* KDYH QR HIIHFW LQ +LJK�5HVROXWLRQ 0RGH� ,1387� /,1387�
35,17� DQG 35,17 86,1* DUH IXQFWLRQDO RQO\ LI WKH\ DUH XVHG WR DFFHVV ILOHV� 8VH WKH FRPPDQG
�:5,7(� WR GLVSOD\ PHVVDJHV LQ +LJK�5HVROXWLRQ 0RGH� )RU PRUH LQIRUPDWLRQ GHDOLQJ ZLWK WKH
UHVWULFWLRQV RI +LJK�5HVROXWLRQ 0RGH� VHH $SSHQGL[ 5�

:KHQDSURJUDPUXQQLQJ LQ+LJK�5HVROXWLRQ0RGH VWRSV UXQQLQJ� WKH FRPSXWHU UHWXUQV WR3DWWHUQ0RGH�

4.41.7. A Note on Hi gh Resolution Gra phics

,Q +LJK�5HVROXWLRQ 0RGH WKH FRPSXWHU GLYLGHV HDFK SL[HO�URZ LQWR �� JURXSV RI � SL[HOV� 7KH FRPSXWHU
FDQ DVVLJQ D IRUHJURXQG FRORU DQG D EDFNJURXQG FRORU �IURP DPRQJ WKH �� DYDLODEOH FRORUV� WR HDFK ��SL[HO
JURXS�



7(;$6�,167580(176

+20(�&20387(5

86

4.41.8. Example

100 CALL GRAPHICS(3)
$V D VWDWHPHQW� FKDQJHV WKH JUDSKLFV PRGH WR +LJK�5HVROXWLRQ GXULQJ SURJUDP H[HFXWLRQ XQWLO
H[HFXWLRQ VWRSV RU XQWLO DQRWKHU VWDWHPHQW FKDQJHV WKH *UDSKLFV 0RGH WR VRPHWKLQJ HOVH�
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4.42. HCHAR sub program — Horizontal Character

4.42.1. Format

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

4.42.2. Cross Reference

'&2/25� *&+$5� *5$3+,&6� 9&+$5

4.42.3. Descri ption

7KH +&+$5 VXESURJUDP HQDEOHV \RX WR SODFH D FKDUDFWHU RQ WKH VFUHHQ DQG UHSHDW LW KRUL]RQWDOO\�

5RZ DQG FROXPQ DUH QXPHULF H[SUHVVLRQV ZKRVH YDOXHV VSHFLI\ WKH SRVLWLRQ RQ WKH VFUHHQ ZKHUH WKH
FKDUDFWHU LV GLVSOD\HG�

7KH YDOXH RI URZ PXVW EH JUHDWHU WKDQ RU HTXDO WR O� URZ PXVW EH OHVV WKDQ RU HTXDO WR ��� 7KH YDOXH RI
FROXPQPXVW EH JUHDWHU WKDQ RU HTXDO WR �� ,Q 3DWWHUQ RU +LJK�5HVROXWLRQ0RGH� WKH FROXPQPXVW EH OHVV
WKDQ RU HTXDO WR ��� LQ 7H[W 0RGH� FROXPQ PXVW EH OHVV WKDQ RU HTXDO WR ���

+&+$5 LV QRW DIIHFWHG E\ PDUJLQ VHWWLQJV�

&KDUDFWHU�FRGH LV D QXPHULF H[SUHVVLRQ ZLWK D YDOXH IURP ������ VSHFLI\LQJ WKH QXPEHU RI WKH FKDUDFWHU�
6HH $SSHQGL[ % IRU D OLVW RI $6&,, FKDUDFWHU FRGHV�

7KH RSWLRQDOQXPEHU�RI�UHSHWLWLRQV LV D QXPHULF H[SUHVVLRQZKRVH YDOXH VSHFLILHV WKH QXPEHU RI WLPHV WKH
FKDUDFWHU LV UHSHDWHG KRUL]RQWDOO\� ,I WKH UHSHWLWLRQV H[WHQG SDVW WKH HQG RI D URZ WKH\ FRQWLQXH IURP WKH
ILUVW FKDUDFWHU RI WKH QH[W URZ� ,I WKH UHSHWLWLRQV H[WHQG SDVW WKH HQG RI WKH ODVW URZ WKH\ FRQWLQXH IURP
WKH ILUVW FKDUDFWHU RI WKH ILUVW URZ�

,I \RX XVH +&+$5 WR GLVSOD\ D FKDUDFWHU RQ WKH VFUHHQ� DQG WKHQ ODWHU XVH &+$5� &2/25� RU '&2/25
WR FKDQJH WKH DSSHDUDQFH RI WKDW FKDUDFWHU� WKH UHVXOW GHSHQGV RQ WKH *UDSKLFV 0RGH�

� ,Q3DWWHUQ DQG7H[W0RGHV� WKH GLVSOD\HG FKDUDFWHU FKDQJHV WR WKH QHZO\ VSHFLILHG SDWWHUQ DQG�RU
FRORU�V��

� ,Q +LJK�5HVROXWLRQ 0RGH WKH GLVSOD\HG FKDUDFWHU UHPDLQV XQFKDQJHG�
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4.42.4. Examples

100 CALL HCHAR(12,16,33)
3ODFHV FKDUDFWHU �� �DQ H[FODPDWLRQ SRLQW� LQ URZ ��� FROXPQ ���

100 CALL HCHAR(1,1,ASC("!"),768)
3ODFHV DQ H[FODPDWLRQ SRLQW LQ URZ �� FROXPQ �� DQG UHSHDWV LW ��� WLPHV� ZKLFK ILOOV WKH VFUHHQ
LQ 3DWWHUQ 0RGH�

100 CALL HCHAR(R,C,K,T)
3ODFHV WKH FKDUDFWHU ZLWK DQ $6&,, FRGH VSHFLILHG E\ WKH YDOXH RI . LQ URZ 5� FROXPQ &� DQG
UHSHDWV LW 7 WLPHV�
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4.43. IF THEN ELSE

4.43.1. Format

IF relational-expression  THEN line-number1  [ELSE line-number2 ]
   numeric-expression         statement1         statement2

4.43.2. Descri ption

7KH ,) 7+(1 VWDWHPHQW HQDEOHV \RX WR WUDQVIHU SURJUDP FRQWURO WR D VSHFLILHG SURJUDP VWDWHPHQW� RU
WR H[HFXWH D VWDWHPHQW RU VHULHV RI VWDWHPHQWV� EDVHG RQ WKH VWDWXV RI D FRQGLWLRQ \RX VSHFLI\�

7KH FRQGLWLRQ WHVWHG E\ WKH ,) 7+(1 VWDWHPHQW FDQ EH HLWKHU D UHODWLRQDO�H[SUHVVLRQ RU D
QXPHULF�H[SUHVVLRQ�

$ UHODWLRQDO�H[SUHVVLRQ LV �WUXH� LI LW DFFXUDWHO\ GHVFULEHV WKH UHODWLRQVKLS EHWZHHQ WKH YDULDEOHV LW
UHIHUHQFHV� RWKHUZLVH� LW LV �IDOVH��

$ QXPHULF�H[SUHVVLRQ LV �IDOVH� LI LW KDV D YDOXH RI ]HUR� RWKHUZLVH� LW LV �WUXH��

7KH DFWLRQ VSHFLILHG IROORZLQJ 7+(1 RU (/6( FDQ EH HLWKHU D OLQH�QXPEHU RU D VWDWHPHQW�

,I WKH FRQGLWLRQDO UHTXLUHPHQW LV PHW DQG \RX VSHFLI\ D OLQH�QXPEHU� SURJUDP FRQWURO LV WUDQVIHUUHG WR
WKH SURJUDP VWDWHPHQW ORFDWHG DW WKDW OLQH�QXPEHU�

,I WKH FRQGLWLRQDO UHTXLUHPHQW LV PHW DQG \RX VSHFLI\ D VWDWHPHQW� WKH VSHFLILHG VWDWHPHQW LV H[HFXWHG�
7KH VWDWHPHQWPD\ EH HLWKHU D VLQJOH SURJUDP VWDWHPHQW RU D VHULHV RI SURJUDP VWDWHPHQWV VHSDUDWHG E\
D GRXEOH FRORQ ���� VWDWHPHQW VHSDUDWRU V\PERO�

,I WKH WHVWHG FRQGLWLRQ LV �WUXH�� WKH FRPSXWHU SHUIRUPV WKH DFWLRQ VSHFLILHG IROORZLQJ 7+(1�

,I WKH WHVWHG FRQGLWLRQ LV �IDOVH� DQG \RX XVH WKH (/6( RSWLRQ� WKH FRPSXWHU SHUIRUPV WKH DFWLRQ VSHFLILHG
IROORZLQJ (/6(� 1RWH� $ VWDWHPHQW VHSDUDWRU V\PERO ���� PXVW QRW LPPHGLDWHO\ SUHFHGH (/6(� DV WKLV
FDXVHV D V\QWD[ HUURU�
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,I WKH WHVWHG FRQGLWLRQ LV �IDOVH� DQG \RX GR QRW XVH WKH (/6( RSWLRQ� WKHUH DUH WKUHH SRVVLELOLWLHV�

� ,) 7+(1 LV IROORZHG E\ D VWDWHPHQW� SURJUDP H[HFXWLRQ SURFHHGV ZLWK WKH QH[W SURJUDP OLQH�

� ,) 7+(1 LV IROORZHG E\ D OLQH�QXPEHU RQO\� SURJUDP H[HFXWLRQ SURFHHGV ZLWK WKH QH[W SURJUDP
OLQH�

� ,) 7+(1 LV IROORZHG E\ D OLQH�QXPEHU DQG D VWDWHPHQW VHSDUDWRU� SURJUDP H[HFXWLRQ SURFHHGV
ZLWK WKH VWDWHPHQWV DIWHU WKH VWDWHPHQW VHSDUDWRU� 1RWH� ,Q WKLV FDVH� WKH VWDWHPHQW VHSDUDWRU
V\PERO IXQFWLRQV DV DQ LPSOLHG (/6(�

$Q ,) 7+(1 VWDWHPHQW FDQQRW FRQWDLQ D '()� ',0� )25� 1(;7� 237,21 %$6(� 68%� RU 68%(1'
LQVWUXFWLRQ�

4.43.3. Examples

100 IF X>5 THEN GOSUB 300 ELSE X=X+5
,I ; LV JUHDWHU WKDQ �� WKHQ ��� LV H[HFXWHG� :KHQ WKH VXEURXWLQH LV HQGHG FRQWURO UHWXUQV WR WKH
OLQH IROORZLQJ WKLV OLQH� ,I ; LV � RU OHVV� ; LV VHW HTXDO WR ;�� DQG FRQWURO SDVVHV WR WKH QH[W OLQH�

100 IF Q THEN C=C+1::GOTO 500 ELSE L=L/C::GOTO 300
,I 4 LV QRW ]HUR� WKHQ & LV VHW HTXDO WR &�� DQG FRQWURO LV WUDQVIHUUHG WR OLQH ���� ,I 4 LV ]HUR� WKHQ
/ LV VHW HTXDO WR /�& DQG FRQWURO LV WUDQVIHUUHG WR OLQH ����

100 IF A$="Y" THEN COUNT=COUNT+1::DISPLAY AT(24,1):"HERE WE GO AGAIN!"::GOTO 300
,I $� LV QRW HTXDO WR �<�� WKHQ FRQWURO SDVVHV WR WKH QH[W OLQH� ,I $� LV HTXDO WR �<�� WKHQ &2817
LV LQFUHPHQWHG E\ �� D PHVVDJH LV GLVSOD\HG� DQG FRQWURO LV WUDQVIHUUHG WR OLQH ����

100 IF HOURS=40 THEN PAY =HOURS*WAGE ELSE PAY=HOURS*WAGE+.5*WAGE*(HOURS-40)::OT=1
,I +2856 LV OHVV WKDQ RU HTXDO WR ��� WKHQ 3$< LV VHW HTXDO WR+2856:$*( DQG FRQWURO SDVVHV
WR WKH QH[W OLQH� ,I +2856 LV JUHDWHU WKDQ ��� WKHQ 3$< LV VHW HTXDO WR
+2856:$*(���:$*(�+2856����� 27 LV VHW HTXDO WR �� DQG FRQWURO SDVVHV WR WKH QH[W
OLQH�

100 IF A=1 THEN IF B=2 THEN C-3 ELSE D=4 ELSE E=5
,I $ LV QRW HTXDO WR �� WKHQ ( LV VHW HTXDO WR � DQG FRQWURO SDVVHV WR WKH QH[W OLQH� ,I $ LV HTXDO WR
� DQG % LV QRW HTXDO WR �� WKHQ ' LV VHW HTXDO WR � DQG FRQWURO SDVVHV WR WKH QH[W OLQH� ,I $ LV HTXDO
WR � DQG % LV HTXDO WR �� WKHQ & LV VHW HTXDO WR � DQG FRQWURO SDVVHV WR WKH QH[W OLQH�
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4.43.4. Program

7KH IROORZLQJ SURJUDP LOOXVWUDWHV D XVH RI ,)�7+(1�(/6(� ,W DFFHSWV XS WR ����QXPEHUV DQW WKHQSULQWV
WKHQ LQ RUGHU IURP VPDOOHVW WR ODUJHVW�

100 CALL CLEAR
110 DIM VALUE(1000)
120 PRINT "ENTER VALUES TO BE SORTED.":"ENTER '9999' TO END ENTRY."
130 FOR COUNT=1 TO 1000
140 INPUT VALUE(COUNT)
150 IF VALUE(COUNT)=9999 THEN 170
160 NEXT COUNT
170 COUNT=COUNT-1
180 PRINT "SORTING."
190 FOR SORT1+1 TO COUNT
200 FOR SORT2=SORT1+1 TO COUNT
210 IF VALUE(SORT1)>VALUE(SORT2) THEN
TEMP=VALUE(SORT1)::VALUE(SORT1)=VALUE(SORT2)::VALUE(SORT2)=TEMP
220 NEXT SORT2
230 NEXT SORT1
240 FOR SORTED=1 TO COUNT
250 PRINT VALUE(SORTED)
260 NEXT SORTED
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4.44. IMAGE

4.44.1. Format

IMAGE format-string

4.44.2. Cross Reference

',63/$< 86,1*� 35,17 86,1*

4.44.3. Descri ption

7KH ,0$*( VWDWHPHQW HQDEOHV \RX WR VSHFLI\ WKH IRUPDW LQ ZKLFK QXPEHUV RU VWULQJV DUH SULQWHG RU
GLVSOD\HG E\ D 35,17 86,1* RU ',63/$< 86,1* VWDWHPHQW�

7KH IRUPDW�VWULQJ LV D VWULQJ FRQVWDQW�

$ IRUPDW�VWULQJ FRQWDLQLQJ D TXRWDWLRQ PDUN RU OHDGLQJ RU WUDLOLQJ VSDFHV PXVW EH HQFORVHG LQ TXRWDWLRQ
PDUNV� $ IRUPDW�VWULQJ LQFOXGHG LQ D 35,17�86,1* RU ',63/$<�86,1* VWDWHPHQW UDWKHU WKDQ DV SDUW
RI DQ LPDJH VWDWHPHQW� PXVW EH HQFORVHG LQ TXRWDWLRQ PDUNV�

$Q\ FKDUDFWHU FDQ EH SDUW RI D IRUPDW�VWULQJ� &HUWDLQ FRPELQDWLRQV RI FKDUDFWHUV DUH LQWHUSUHWHG DV
IRUPDW�ILHOGV� DV GHVFULEHG EHORZ�

$Q ,0$*( VWDWHPHQW LV QRW H[HFXWHG�

$Q ,0$*( VWDWHPHQW FDQQRW EH SDUW RI D PXOWLSOH�VWDWHPHQW OLQH�
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4.44.4. Format-Fields

$ IRUPDW�VWULQJ FDQ FRQVLVW RI RQH RU PRUH IRUPDW�ILHOGV� HDFK VSHFLI\LQJ WKH IRUPDW RI RQH SULQW�LWHP�
)RUPDW�ILHOGV FDQ EH VHSDUDWHG E\ DQ\ FKDUDFWHU H[FHSW D GHFLPDO SRLQW RU D SRXQG VLJQ�

$ IRUPDW�ILHOG PD\ FRQVLVW RI WKH IROORZLQJ FKDUDFWHUV�

� $ SRXQG VLJQ ��� LV UHSODFHG E\ D FKDUDFWHU IURP D SULQW�LWHP LQ WKH SULQW�OLVW RI D 35,1786,1*
RU ',63/$< 86,1* LQVWUXFWLRQ� $OORZ RQH SRXQG VLJQ IRU HDFK GLJLW RU FKDUDFWHU� DOORZ RQH
SRXQG VLJQ IRU WKH PLQXV VLJQ LI QHFHVVDU\� ,I \RX WR QRW DOORZ DV PDQ\ SRXQG VLJQV DV DUH
QHFHVVDU\ WR UHSUHVHQW WKH SULQW�LWHP� HDFK SRXQG VLJQ LV UHSODFHG E\ DQ DVWHULVN ��� ,I \RX XVH
PRUH SRXQG VLJQV WKDQ DUH QHFHVVDU\ WR UHSUHVHQW WKH SULQW�LWHP� HDFK SRXQG VLJQ LV UHSODFHG E\
D VSDFH� $GGHG VSDFHV SUHFHGH D QXPEHU �ZKLFK ULJKW�MXVWLILHV WKH QXPEHU�� DGGHG VSDFHV IROORZ
D VWULQJ �ZKLFK OHIW�MXVWLILHV WKH VWULQJ��

� 7R LQGLFDWH WKDW D QXPEHU LV WR EH JLYHQ LQ VFLHQWLILF QRWDWLRQ� FLUFXPIOH[HV �A� PXVW EH JLYHQ
IRU WKH( DQG SRZHU QXPEHUV� 7KHUHPXVW EH IRXU RU ILYH FLUFXPIOH[HV� DQG �� RU IHZHU FKDUDFWHUV
�PLQXV VLJQ� SRXQG VLJQV� DQG GHFLPDO SRLQW� ZKHQ XVLQJ WKH ( IRUPDW�

� 7KH GHFLPDO SRLQW VHSDUDWHV WKH ZKROH DQG IUDFWLRQDO SRUWLRQV RI QXPEHUV� DQG LV SULQWHG ZKHUH
LW DSSHDUV LQ WKH ,0$*( VWDWHPHQW�

$OO RWKHU OHWWHUV� QXPEHUV� DQG FKDUDFWHUV DUH SULQWHG H[DFWO\ DV WKH\ DSSHDU LQ WKH ,0$*( VWDWHPHQW�

)RUPDW�VWULQJPD\ EH HQFORVHG LQ TXRWDWLRQ PDUNV� ,I LW LV QRW HQFORVHG LQ TXRWDWLRQ PDUNV� OHDGLQJ DQG
WUDLOLQJ VSDFHV DUH LJQRUHG� +RZHYHU� ZKHQ XVHG GLUHFWO\ LQ 35,17�� �86,1* RU ',63/$<� � �86,1*� LW
PXVW EH HQFORVHG LQ TXRWDWLRQ PDUNV�

(DFK ,0$*( VWDWHPHQW PD\ KDYH VSDFH IRU PDQ\ LPDJHV� VHSDUDWHG E\ DQ\ FKDUDFWHU H[FHSW D GHFLPDO
SRLQW� ,I PRUH YDOXHV DUH JLYHQ LQ WKH 35,17���86,1* RU ',63/$<���86,1* VWDWHPHQW WKDQ WKHUH DUH
LPDJHV� WKHQ WKH LPDJHV DUH UHXVHV� VWDUWLQJ DW WKH EHJLQQLQJ RI WKH VWDWHPHQW�

,I \RX ZLVK� \RX PD\ SXW IRUPDW�VWULQJ GLUHFWO\ LQ WKH 35,17���86,1* RU ',63/$<���86,1* VWDWHPHQW
LPPHGLDWHO\ IROORZLQJ 86,1*� +RZHYHU� LI D IRUPDW�VWULQJ LV XVHG RIWHQ� LW LV PRUH HIILFLHQW WR UHIHU WR
DQ ,0$*( VWDWHPHQW�
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4.44.5. Examples

100 IMAGE $####.###
110 PRINT USING 100:A

,0$*( ��������� DOORZV SULQWLQJ RI DQ\ QXPEHU IURP �������� WR ��������� 7KH IROORZLQJ
LOOXVWUDWH KRZ VRPH VDPSOH YDOXHV ZRXOG EH SULQWHG RU GLVSOD\HG�

9$/8( $33($5$1&(

�������� ���������
����� � �������
� � �����
������� � ������
�������� ���������
�������� �

100 IMAGE ANSWERS ARE ### AND ##.##
110 PRINT USING 100:A,B

$OORZV SULQWLQJ RI WZR QXPEHUV� 7KH ILUVW PD\ EH IURP ��� WR ��� DQG WKH VHFRQG PD\ EH IURP
����� WR ������ 7KH IROORZLQJ LOOXVWUDWH KRZ VRPH VDPSOH YDOXHV ZRXOG EH SULQWHG RU GLVSOD\HG�

9$/8(6 $33($5$1&(

��� ����� $16:(56 $5( ��� $1' �����
�� ������ $16:(56 $5( �� $1' �����
� � $16:(56 $5( � $1' ���
���� ����� $16:(56 $5( �� $1' �����
��� ��� $16:(56 $5( ��� $1' 
���� ���� $16:(56 $5(  $1' �����

300 IMAGE DEAR ####
310 PRINT USING 300:X$

$OORZV SULQWLQJ D IRXU�FKDUDFWHU VWULQJ� 7KH IROORZLQJ LOOXVWUDWHV KRZ VRPH VDPSOH YDOXHV ZRXOG
EH SULQWHG RU GLVSOD\HG�

9$/8(6 $33($5$1&(

-2+1 '($5 -2+1
720 '($5 720
5$/3+ '($5 
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4.44.6. Programs

7KH IROORZLQJ SURJUDP LOOXVWUDWHV D XVH RI ,0$*(� ,W UHDGV DQG SULQWV VHYHQ QXPEHUV DQW WKHLU WRWDO�

100 CALL CLEAR
110 IMAGE $####.##
120 IMAGE " ####.##"
130 DATA 233.45,-147.95,8.4,37.263,-51.299,85.2,464
140 TOTAL=0
150 FOR A=1 TO 7
160 READ AMOUNT
170 TOTAL=TOTAL+AMOUNT
180 IF A=1 THEN PRINT USING 110:AMOUNT ELSE PRINT USING 120:AMOUNT
190 NEXT A
200 PRINT "-------"
210 PRINT USING "$####.##":TOTAL
RUN
$ 233.45
 -147.95
    8.40
   37.26
  -51.30
   85.20
  464.00
--------
$ 629.06

/LQHV ��� DQG ��� VHW XS WKH LPDJHV� 7KH\ DUH WKH VDPH H[FHSW IRU WKH GROODU VLJQ LQ OLQH ���� 7R NHHS
WKH EODQN VSDFH ZKHUH WKH GROODU VLJQ ZDV� WKH IRUPDW�VWULQJ LQ OLQH ��� LV HQFORVHG LQ TXRWDWLRQ PDUNV�

/LQH ��� SULQWV WKH YDOXHV XVLQJ WKH ,0$*( VWDWHPHQWV�

/LQH ��� VKRZV WKDW WKH IRUPDW FDQ EH SXW GLUHFWO\ LQ WKH 35,17 86,1* VWDWHPHQW�

7KH DPRXQWV DUH SULQWHG ZLWK WKH GHFLPDO SRLQWV DOLJQHG�

7KH IROORZLQJ SURJUDP VKRZV WKH HIIHFW RI XVLQJPRUH YDOXHV LQ WKH 35,1786,1* VWDWHPHQW WKDQ WKHUH
DUH LPDJHV LQ WKH ,0$*( VWDWHPHQW�

100 IMAGE ###.## ###.#
110 PRINT USING 100:50.34,50.34,37.26,37.26
RUN
50.34, 50.3
37.26, 37.3
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4.45. INIT sub program — Initialize

4.45.1. Format

CALL INIT

4.45.2. Cross Reference

/,1.� /2$'

4.45.3. Descri ption

7KH ,1,7 VXESURJUDP LQLWLDOL]HV WKH �. RI PHPRU\ DOORFDWHG WR DVVHPEO\�ODQJXDJH VXESURJUDP�

,1,7 ORDGV WKH OLQNDJH YHFWRUV WR VXSSRUW DVVHPEO\�ODQJXDJH VXEURXWLQHV�

,1,7 UHPRYHV DQ\ DVVHPEO\�ODQJXDJH VXESURJUDP WKDW ZHUH SUHYLRXVO\ ORDGHG LQWR PHPRU\�

,1,7 UHVHUYHV DOPRVW �. RI PHPRU\ IRU DVVHPEO\�ODQJXDJH�

,I \RX GR QRW &$// ,1,7 EHIRUH WKH ILUVW WLPH \RX XVH WKH /2$' VXESURJUDP WR ORDG DQ
DVVHPEO\�ODQJXDJH VXESURJUDP IURP DQ H[WHUQDO GHYLFH LQWR PHPRU\� D &$// ,1,7 ZLOO DXWRPDWLFDOO\
EH SHUIRUPHG E\ WKH FRPSXWHU�

$OWKRXJK LW LV QRW QHFHVVDU\ WR &$// ,1,7 LQ \RXU SURJUDP� \RX PD\ ZLVK WR GR VR WR UHPRYH SUHYLRXVO\
ORDGHG VXESURJUDP IURP PHPRU\�

4.45.4. Examples

CALL INIT
$OORFDWHV �. E\WHV RI PHPRU\ VSDFH�
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4.46. INPUT

4.46.1. Format

Keyboard In put

INPUT [ input-prompt :] variable-list

File In put

INPUT # file-number [,REC record-number ]

4.46.2. Cross Reference

$&&(37� (2)� /,1387� 23(1� 5(&� 7(50&+$5

4.46.3. Descri ption

7KH ,1387 VWDWHPHQW VXVSHQGV SURJUDP H[HFXWLRQ WR HQDEOH \RX WR HQWHU GDWD IURP WKH NH\ERDUG�
,1387 FDQ EH XVHG WR UHWULHYH GDWD IURP DQ H[WHUQDO GHYLFH�

7KH YDULDEOH�OLVW FRQVLVWV RI RQH RU PRUH YDULDEOHV VHSDUDWHG E\ FRPPDV� 9DOXHV DUH DVVLJQHG WR WKH
YDULDEOHV LQ WKH YDULDEOH�OLVW LQ WKH RUGHU WKH\ DUH LQSXW� $ YDOXH DVVLJQHG WR D QXPHULF YDULDEOH PXVW EH
D QXPEHU� D YDOXH DVVLJQHG WR D VWULQJ YDULDEOH PD\ EH D VWULQJ RU D QXPEHU�

9DULDEOHV DUH DVVLJQHG YDOXHV VHTXHQWLDOO\ LQ WKH YDULDEOH�OLVW� $ YDOXH FDQ EH DVVLJQHG WR D YDULDEOH� DQG
WKHQ WKDW YDULDEOH FDQ EH XVHG DV D VXEVFULSW ODWHU LQ WKH VDPH YDULDEOH�OLVW�
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4.46.4. Input from the ke yboard

,I \RX GR QRW VSHFLI\ D ILOH�QXPEHU� WKH SURJUDP SDXVHV WR DFFHSW LQSXW IURP WKH NH\ERDUG�

,I \RX HQWHU DQ LQSXW�SURPSW� LW DSSHDUV DW WKH EHJLQQLQJ RI WKH LQSXW ILHOG� IROORZHG LPPHGLDWHO\ E\ WKH
IODVKLQJ FXUVRU�

7KH LQSXW�SURPSW LV D VWULQJ H[SUHVVLRQ� LI \RX XVH D VWULQJ FRQVWDQW� \RX PXVW HQFORVH LW LQ TXRWDWLRQ
PDUNV�

,I \RX GR QRW HQWHU DQ LQSXW�SURPSW� D TXHVWLRQ PDUN �"� DSSHDUV DW WKH EHJLQQLQJ RI WKH LQSXW ILHOG�
IROORZHG E\ D VSDFH� 7KH IODVKLQJ FXUVRU DSSHDUV LQ WKH FKDUDFWHU SRVLWLRQ IROORZLQJ WKH VSDFH�

7KH LQSXW ILHOG EHJLQV LQ WKH IDU OHIW FROXPQ RI WKH ERWWRP URZ RI WKH VFUHHQ ZLQGRZ GHILQHG E\ WKH
PDUJLQV� <RX FDQ HQWHU XS WR ��� FKDUDFWHUV IURP WKH NH\ERDUG� KRZHYHU� DQ H[FHSWLRQDOO\ ORQJ HQWU\
PD\ QRW EH SURFHVVHG FRUUHFWO\ E\ WKH FRPSXWHU�

7KH YDOXHV HQWHUHG WR WKH YDULDEOH�OLVW RI RQH ,1387 VWDWHPHQWPXVW EH VHSDUDWHG E\ FRPPDV� <RXPXVW
HQWHU WKH VDPH QXPEHU RI YDOXHV DV WKHUH DUH YDULDEOHV LQ WKH YDULDEOH�OLVW�

$ VWULQJ YDOXH HQWHUHG IURP WKH NH\ERDUG FDQ RSWLRQDOO\ EH HQFORVHG LQ TXRWDWLRQ PDUNV� +RZHYHU� D
VWULQJ FRQWDLQLQJ D FRPPD� D TXRWDWLRQPDUN� RU OHDGLQJ RU WUDLOLQJ VSDFHV PXVW EH HQFORVHG LQ TXRWDWLRQ
PDUNV� $ TXRWDWLRQ PDUN ZLWKLQ D VWULQJ LV UHSUHVHQWHG E\ WZR DGMDFHQW TXRWDWLRQ PDUNV�

<RX QRUPDOO\ SUHVV ENTER WR FRPSOHWH NH\ERDUG LQSXW� KRZHYHU� \RX FDQ DOVR XVH AID� BACK � BEGIN�
CLEAR � PROC'D� DOWN ARROW� RU UP ARROW� <RX FDQ XVH WKH 7(50&+$5 IXQFWLRQ WR GHWHUPLQH
ZKLFK RI WKHVH NH\V ZDV SUHVVHG WR H[LW )URP WKH SUHYLRXV ,1387� /,1387� RU $&&(37 LQVWUXFWLRQ�

1RWH WKDW SUHVVLQJ CLEAR GXULQJ NH\ERDUG LQSXW QRUPDOO\ FDXVHV D EUHDN LQ WKH SURJUDP� +RZHYHU� LI
\RXU SURJUDP LQFOXGHV DQ 21 %5($.1(;7 VWDWHPHQW� \RX FDQ XVH CLEAR WR H[LW IURP DQ LQSXW ILHOG�

7KH FRPSXWHU VRXQGV D VKRUW WRQH WR VLJQDO WKDW LW LV UHDG\ WR DFFHSW NH\ERDUG LQSXW�

,Q +LJK�5HVROXWLRQ 0RGH� NH\ERDUG LQSXW KDV QR HIIHFW� 6HH $SSHQGL[ .�
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4.46.5. Examples

100 INPUT X
$OORZV WKH LQSXW RI D QXPEHU�

100 INPUT X$,Y
$OORZV WKH LQSXW RI D VWULQJ DQG D QXPEHU�

100 INPUT "ENTER TWO NUMBERS: ":A,B
'LVSOD\V WKH SURPSW ENTER TWO NUMBERSDQG WKHQ DOORZV WKH HQWU\ RI WZR QXPEHUV�

100 INPUT A(J),J
)LUVW HYDOXDWHV WKH VXEVFULSW RI $ DQG WKHQ DFFHSWV GDWD LQWR WKDW HOHPHQW RI WKH DUUD\ $� 7KHQ
D YDOXH LV DFFHSWHG LQWR -�

100 INPUT J,A(J)
)LUVW DFFHSWV GDWD LQWR - DQG WKHQ DFFHSWV GDWD LQWR WKH -WK HOHPHQW RI WKH DUUD\ $�

4.46.6. Program

7KH IROORZLQJ SURJUDP LOOXVWUDWHV D XVH RI ,1387 IURP WKH NH\ERDUG�

100 CALL CLEAR
110 INPUT "ENTER YOUR FIRST NAME: ":FNAME$
120 INPUT "ENTER YOUR LAST NAME: ":LNAME$
130 INPUT "ENTER A THREE DIGIT NUMBER: ":DOLLARS
140 INPUT "ENTER A TWO DIGIT NUMBER: ":CENTS
150 IMAGE OF $###.## AND THAT IF YOU
160 CALL CLEAR
170 PRINT "DEAR ";FNAME$;",": :
180 PRINT " THIS IS TO REMIND YOU"
190 PRINT "THAT YOU OWE US THE AMOUNT"
200 PRINT USING 150:DOLLARS+CENTS/100
210 PRINT "IF YOU DO NOT PAY US, YOU WILL SOON"
220 PRINT "RECEIVE A LETTER FROM OUR"
230 PRINT "ATTORNEY, ADDRESSED TO"
240 PRINT FNAME$; ;LNAME$; : :
250 PRINT TAB(15);"SINCERELY,": : :TAB(15);"I.   DUN YOU": : : :
260 GOTO 260

�3UHVV CLEAR WR VWRS WKH SURJUDP��

/LQHV ��� WKURXJK ��� DOORZ WKH SHUVRQ XVLQJ WKH SURJUDP WR HQWHU GDWD� DV UHTXHVWHG ZLWK WKH
LQSXW�SURPSWV�

/LQHV ��� WKURXJK ��� FRQVWUXFW D OHWWHU EDVHG RQ WKH LQSXW� �%H FHUWDLQ WR HQWHU WKH FRORQV H[DFWO\ DV
LQGLFDWHG� EHFDXVH WKH\ FRQWURO OLQH VSDFLQJ��
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4.46.7. Input from a File

,I \RX LQFOXGH D ILOH�QXPEHU� LQSXW LV DFFHSWHG IURP WKH VSHFLILHG GHYLFH�

7KH ILOH�QXPEHU LV D QXPHULF H[SUHVVLRQ ZKRVH YDOXH VSHFLILHV WKH QXPEHU RI WKH ILOH DV DVVLJQHG LQ LWV
23(1 LQVWUXFWLRQ�

,I QHFHVVDU\� ILOH�QXPEHU LV URXQGHG WR WKH QHDUHVW LQWHJHU�

,I \RX XVH WKH 5(& RSWLRQ� WKH UHFRUG�QXPEHU LV D QXPHULF�H[SUHVVLRQ ZKRVH YDOXH VSHFLILHV WKH QXPEHU
RI WKH UHFRUG IURP ZKLFK \RX ZDQW WR LQSXW WR WKH YDULDEOH�OLVW� 7KH UHFRUGV LQ D ILOH DUH QXPEHUHG
VHTXHQWLDOO\� VWDUWLQJ ZLWK ]HUR� 7KH 5(& RSWLRQ FDQ EH XVHG RQO\ ZLWK D ILOH RSHQHG IRU 5(/$7,9(
DFFHVV�

,I QHFHVVDU\� UHFRUG�QXPEHU LV URXQGHG WR WKH QHDUHVW LQWHJHU�

<RX FDQ DFFHSW LQSXW RQO\ IURP ILOHV RSHQHG LQ ,1387RU83'$7(PRGH� ',63/$< ILOHVPXVW KDYH IHZHU
WKDQ ��� FKDUDFWHUV LQ HDFK UHFRUG WR EH XVHG ZLWK DQ ,1387 VWDWHPHQW� KRZHYHU� DQ H[FHSWLRQDOO\ ORQJ
UHFRUG PD\ QRW EH SURFHVVHG FRUUHFWO\ E\ WKH FRPSXWHU�

,I WKHUH DUH PRUH YDULDEOHV LQ WKH YDULDEOH�OLVW WKDQ WKHUH DUH YDOXHV LQ WKH FXUUHQW UHFRUG� WKH FRPSXWHU
SURFHHGV DV IROORZV�

� ,Q WKH FDVH RI ,17(51$/ ),;(' UHFRUGV� QXOO VWULQJV DUH DVVLJQHG WR WKH UHPDLQLQJ YDULDEOHV�
FDXVLQJ D SURJUDP HUURU LI DQ\ RI WKH UHPDLQLQJ YDULDEOHV DUH QXPHULF�

� )RU RWKHU UHFRUGV� WKH FRPSXWHU UHDGV WKH QH[W UHFRUG LQ WKH ILOH� DQG XVHV LWV YDOXHV WR FRPSOHWH
WKH YDULDEOH�OLVW�

,I WKHUH DUH PRUH YDOXHV LQ WKH FXUUHQW UHFRUG WKDQ DUH QHFHVVDU\ WR ILOO WKH YDULDEOH�OLVW� WKH UHPDLQLQJ
YDOXHV DUH GLVFDUGHG� +RZHYHU� LI WKH YDULDEOH�OLVW HQGV ZLWK D FRPPD� WKH FRPSXWHU LV SODFHG LQ DQ
LQSXW�SHQGLQJ FRQGLWLRQ� 7KH UHPDLQLQJ YDOXHV DUH DVVLJQHG WR WKH YDULDEOHV LQ WKH YDULDEOH�OLVW RI WKH
QH[W ,1387 VWDWHPHQW XQOHVV WKDW VWDWHPHQW LQFOXGHV WKH 5(& RSWLRQ� LQ ZKLFK FDVH WKH UHPDLQLQJ
YDOXHV DUH GLVFDUGHG�
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4.46.8. Examples

100 INPUT #1:X$
3XWV LQWR ;� WKH QH[W YDOXH DYDLODEOH LQ WKH ILOH WKDW ZDV RSHQHG DV ���

100 INPUT #23:X,A,LL$
3XWV LQWR ;� $� DQG //� WKH QH[W WKUHH YDOXHV IURP WKH ILOH WKDW ZDV RSHQHG DV ��� ZLWK GDWD LQ
,17(51$/ IRUPDW�

100 INPUT #11,REC 44:TAX
3XWV LQWR 7$; WKH ILUVW YDOXH RI UHFRUG QXPEHU �� RI WKH ILOH WKDW ZDV RSHQHG DV ��� ZLWK
5(/$7,9( ILOH RUJDQL]DWLRQ�

100 INPUT #3:A,B,C,
110 INPUT #3:X,Y,Z

3XWV LQWR $� %� DQG & WKH QH[W WKUHH YDOXHV IURP WKH ILOH RSHQHG DV ��� 7KH FRPPD DIWHU &
FUHDWHV DQ LQSXW�SHQGLQJ FRQGLWLRQ� DQG EHFDXVH WKH ,1387 VWDWHPHQW LQ OLQH ��� KDV QR 5(&
FODXVH� WKH FRPSXWHU DVVLJQV WR ;� <� DQG = GDWD YDOXHV EHJLQQLQJ ZKHUH WKH SUHYLRXV ,1387
VWDWHPHQW VWRSSHG�
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4.46.9. Program

7KH IROORZLQJ SURJUDP LOOXVWUDWHV D XVH RI WKH ,1387 VWDWHPHQW� ,W RSHQV D ILOH RQ WKH FDVVHWWH UHFRUGHU
DQG ZULWHV � UHFRUGV RQ WKH ILOH� ,W WKHQ JRHV EDFN DQG UHDGV WKH UHFRUGV DQG GLVSOD\V WKHP RQ WKH VFUHHQ�

100 OPEN #1:"CS1",SEQUENTIAL,INTERNAL,OUTPUT,FIXED 64
110 FOR A=1 TO 5
120 PRINT #1:"THIS IS RECORD",A
130 NEXT A
140 CLOSE #1
150 CALL CLEAR
160 OPEN #1:"CS1",SEQUENTIAL,INTERNAL,INPUT,FIXED 64
170 PRINT
180 FOR B=1 TO 5
190 INPUT #1:A$,C
200 PRINT A$;C
210 NEXT B
220 CLOSE #1
RUN
THIS IS RECORD 1
THIS IS RECORD 2
THIS IS RECORD 3
THIS IS RECORD 4
THIS IS RECORD 5

REWIND CASSETTE TAPE
THEN PRESS ENTER

PRESS CASSETTE RECORD
THEN PRESS ENTER

PRESS CASSETTE STOP
THEN PRESS ENTER

REWIND CASSETTE TAPE
THEN PRESS ENTER

PRESS CASSETTE PLAY
THEN PRESS ENTER

PRESS CASSETTE STOP
THEN PRESS ENTER
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4.47. INT function — Inte ger

4.47.1. Format

INT( numeric-expression )

4.47.2. Type

5HDO

4.47.3. Descri ption

7KH ,17 IXQFWLRQ UHWXUQV WKH ODUJHVW LQWHJHU QRW JUHDWHU WKDQ WKH YDOXH RI WKH QXPHULF�H[SUHVVLRQ�

,I WKH YDOXH RI WKH QXPHULF�H[SUHVVLRQ LV DQ LQWHJHU� ,17 UHWXUQV WKH YDOXH RI WKH QXPHULF�H[SUHVVLRQ
LWVHOI� ,I WKH QXPHULF�H[SUHVVLRQ LV QRW DQ LQWHJHU� ,17 UHWXUQV WKH ODUJHVW LQWHJHU QRW JUHDWHU WKDQ WKH
QXPHULF�H[SUHVVLRQ�

4.47.4. Examples

100 PRINT INT(3.4)
3ULQWV ��

100 X=INT(3.9)
6HWV ; HTXDO WR ��

100 P=INT(3.9999999999)
6HWV 3 HTXDO WR ��

100 DISPLAY AT(3,7):INT(4.0)
'LVSOD\V � DW WKH WKLUG URZ� VHYHQWK FROXPQ RI WKH FXUUHQW VFUHHQ ZLQGRZ�

100 N=INT(-3.9)
6HWV 1 HTXDO WR ���

100 K=INT(-3.00000001)
6HWV . HTXDO WR ���
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4.48. JOYST sub program — Jo ystick

4.48.1. Format

CALL JOYST( key-unit , x, y)

4.48.2. Descri ption

7KH -2<67 VXESURJUDP HQDEOHV \RX WR DVFHUWDLQ WKH SRVLWLRQ RI HLWKHU RI WKH -R\VWLFN &RQWUROOHUV�

7KH QXPHULF H[SUHVVLRQ NH\�XQLW FDQ KDYH D YDOXH RI � RU �� VSHFLI\LQJ WKH MR\VWLFN \RX DUH WHVWLQJ�

7KH SRVLWLRQ RI WKH VSHFLILHG MR\VWLFN LV UHWXUQHG LQ WKH QXPHULF YDULDEOHV [ DQG \ DV IROORZV�

326,7,21 ; <

&HQWHU � �
8S � ��
8SSHU 5LJKW �� ��
5LJKW �� �
/RZHU 5LJKW �� ��
'RZQ � ��
/RZHU /HIW �� ��
/HIW �� �
8SSHU /HIW �� ��

,I WKH VSHFLILHG MR\VWLFN LV QRW FRQQHFWHG WR WKH FRPSXWHU� [ DQG \ DUH ERWK UHWXUQHG DV ��

4.48.3. Example

100 CALL JOYST(1,X,Y)
5HWXUQV YDOXHV LQ ; DQG < DFFRUGLQJ WR WKH SRVLWLRQ RI MR\VWLFN QXPEHU ��

4.48.4. Program

7KH IROORZLQJ SURJUDP LOOXVWUDWHV D XVH RI WKH -2<67 VXESURJUDP� ,W FUHDWHV D VSULWH DQG WKHQ PRYHV LW
DURXQG DFFRUGLQJ WR WKH LQSXW IURP D MR\VWLFN�

100 CALL CLEAR
110 CALL SPRITE(#1,33,5,96,128)
120 CALL JOYST(1,X Y)
130 CALL MOTION(#1,-Y*4,X*4)
140 GOTO 120

�3UHVV CLEAR WR VWRS WKH SURJUDP��
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4.49. KEY sub program

4.49.1. Format

CALL KEY( key-unit , key , status )

4.49.2. Descri ption

7KH .(< VXESURJUDP HQDEOHV \RX WR WUDQVIHU RQH FKDUDFWHU IURP WKH NH\ERDUG GLUHFWO\ WR D SURJUDP�

.(< FDQ VRPHWLPHV UHSODFH DQ ,1387 VWDWHPHQW� HVSHFLDOO\ IRU WKH LQSXW RI D VLQJOH FKDUDFWHU�

7KH QXPHULF�H[SUHVVLRQ NH\�XQLW FDQ KDYH D YDOXH IURP � WR �� DV H[SODLQHG EHORZ�

7KH FKDUDFWHU FRGH RI WKH NH\ SUHVVHG LV UHWXUQHG LQ WKH QXPHULF YDULDEOH NH\� ,I QR NH\ LV SUHVVHG� D YDOXH
RI � LV UHWXUQHG�

6HH $SSHQGL[ % IRU D OLVW RI WKH DYDLODEOH FKDUDFWHUV�

7KH NH\ERDUG VWDWXV LV UHWXUQHG LQ WKH QXPHULF YDULDEOH VWDWXV DV H[SODLQHG EHORZ�

%HFDXVH WKH FKDUDFWHU UHSUHVHQWHG E\ WKH NH\ SUHVVHG LV QRW GLVSOD\HG RQ WKH VFUHHQ� WKH LQIRUPDWLRQ
DOUHDG\ RQ WKH VFUHHQ LV QRW GLVWXUEHG�

4.49.3. Key-Unit O ptions

7KH YDOXH \RX VSHFLI\ IRU WKH NH\�XQLW GHWHUPLQHV ZKDW SRUWLRQ RI WKH NH\ERDUG LV DFWLYH DQG KRZ WKH NH\
SUHVVHG LV LQWHUSUHWHG�

.(<�81,7 5(68/7

� &RQVROH NH\ERDUG� LQ PRGH SUHYLRXVO\ VSHFLILHG E\ &$// .(<�

� 2QO\ WKH OHIW VLGH RI WKH NH\ERDUG LV DFWLYH�

� 2QO\ WKH ULJKW VLGH RI WKH NH\ERDUG LV DFWLYH�

����� 6SHFLILF PRGHV IRU FRQVROH NH\ERDUG�
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4.49.4. Status

7KH YDOXH UHWXUQHG DV WKH VWDWXV FDQ EH LQWHUSUHWHG DV IROORZV�

�� PHDQV WKH VDPH NH\ ZDV SUHVVHG DV ZDV UHWXUQHG WKH ODVW WLPH .(< ZDV FDOOHG�

� PHDQV QR NH\ ZDV SUHVVHG�

�� PHDQV D GLIIHUHQW NH\ ZDV SUHVVHG WKDQ ZDV UHWXUQHG WKH ODVW WLPH .(< ZDV FDOOHG�

4.49.5. Example

100 CALL KEY(0,K,S)
5HWXUQV LQ. WKH$6&,, FRGH RI DQ\ NH\ SUHVVHG RQ WKH NH\ERDUG H[FHSW SHIFT�CTRL� FCTN� DQG
CAPS� DQG LQ 6 D YDOXH LQGLFDWLQJ ZKHWKHU D NH\ ZDV SUHVVHG�

4.49.6. Program

7KH IROORZLQJ SURJUDP LOOXVWUDWHV D XVH RI WKH .(< VXESURJUDP� ,W FUHDWHV D VSULWH DQG WKHQ HQDEOHV \RX
WR PRYH LW DURXQG E\ XVLQJ WKH DUURZ NH\V �(� 6 '� DQG ;� ZLWKRXW SUHVVLQJ FCTN� 1RWH WKDW OLQH ���
UHWXUQV WR OLQH ��� LI QR NH\ KDV EHHQ SUHVVHG�

7R VWRS WKH VSULWH
V PRYHPHQW� SUHVV DQ\ NH\ �H[FHSW WKH DUURZ NH\V� RQ WKH OHIW VLGH RI WKH NH\ERDUG�

100 CALL CLEAR
110 CALL SPRITE(#1,33,5,96,128)
120 CALL KEY(1,K,S)
130 IF S=0 THEN 120
140 IF K=5 THEN Y=-4
150 IF K=0 THEN Y=4
160 IF K=2 THEN Y=-4
170 IF K=3 THEN X=4
180 IF K=1 THEN X,Y=0
190 IF K>5 THEN X,Y=0
200 CALL MOTION(#1,Y,X)
210 GOTO 120

�3UHVV CLEAR WR VWRS WKH SURJUDP��
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4.50. LEN function — Len gth

4.50.1. Format

LEN(string-expression )

4.50.2. Type

'(),17

4.50.3. Descri ption

7KH /(1 IXQFWLRQ UHWXUQV WKH QXPEHU RI FKDUDFWHUV LQ WKH VWULQJ VSHFLILHG E\ WKH VWULQJ�H[SUHVVLRQ�

,I WKH VWULQJ�H[SUHVVLRQ LV D QXOO VWULQJ� /(1 UHWXUQV D ]HUR�

5HPHPEHU WKDW D VSDFH LV D YDOLG FKDUDFWHU DQG LV FRQVLGHUHG WR EH SDUW RI WKH OHQJWK RI D VWULQJ�

4.50.4. Examples

100 PRINT LEN("ABCDE")
3ULQWV ��

100 X=LEN("THIS IS A SENTENCE.")
6HWV ; HTXDO WR ���

100 DISPLAY LEN("")
'LVSOD\V ��

100 DISPLAY LEN(" ")
'LVSOD\V ��

100 A$="DAVID"
110 DISPLAY LEN(A$)

'LVSOD\V � ZKHQ $� HTXDOV '$9,'�
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4.51. LET

4.51.1. Format

[LET ] variable-list =expression

4.51.2. Descri ption

7KH /(7 LQVWUXFWLRQ� RIWHQ FDOOHG WKH �DVVLJQPHQW� LQVWUXFWLRQ� HQDEOHV \RX WR DVVLJQ YDOXHV WR YDULDEOHV�

<RX FDQ XVH /(7 DV HLWKHU D SURJUDP VWDWHPHQW RU D FRPPDQG�

7KH YDULDEOH�OLVW FRQVLVWV RI RQH RU PRUH YDULDEOHV VHSDUDWHG E\ FRPPDV� 'R QRW PL[ QXPHULF DQG VWULQJ
YDULDEOHV LQ WKH VDPH YDULDEOH�OLVW� +RZHYHU� \RX FDQ LQFOXGH ERWK'(),17DQG5($/QXPHULF YDULDEOHV
LQ WKH VDPH YDULDEOH�OLVW�

7KH YDOXH RI H[SUHVVLRQ LV DVVLJQHG WR DOO YDULDEOHV LQ WKH YDULDEOH�OLVW� ,I WKH YDULDEOH�OLVW FRQWDLQV
QXPHULF YDULDEOHV� WKH H[SUHVVLRQ PXVW EH D QXPHULF H[SUHVVLRQ� ,I WKH YDULDEOH�OLVW FRQWDLQV VWULQJ
YDULDEOHV� WKH H[SUHVVLRQ PXVW EH D VWULQJ H[SUHVVLRQ�

7KH ZRUG /(7 FDQ EH RSWLRQDOO\ RPLWWHG IURP LQVWUXFWLRQ�

4.51.3. Examples

100 T=4
$VVLJQV WR 7 WKH YDOXH ��

100 X,Y,Z=12.4
$VVLJQV WR ;� <� DQG = WKH YDOXH �����

100 A=3<5
$VVLJQV �� WR $ EHFDXVH LW LV WUXH WKDW � LV OHVV WKDQ ��

100 B=12<7
$VVLJQV � WR % EHFDXVH LW LV QRW WUXH WKDW �� LV OHVV WKDQ ��

100 L$,D$,B$="B"
$VVLJQV WR /�� '�� DQG %� WKH VWULQJ FRQVWDQW �%��
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4.51.4. Program

7KH IROORZLQJ SURJUDP LOOXVWUDWHV D XVH RI /(7�

100 K=1
110 K,A(K)=3
120 PRINT K;A(1)
130 PRINT A(3);A(K)
RUN
3 3
0 0

,Q OLQH ���� WKH YDULDEOH . LV DVVLJQHG WKH YDOXH ��

,Q OLQH ���� WKH YDULDEOH . DQG WKH DUUD\ HOHPHQW $�.� DUH DVVLJQHG WKH YDOXH RI �� 1RWH WKDW ZKHQ OLQH
��� LV H[HFXWHG� WKH VXEVFULSW . LV QRW DVVLJQHG D QHZ YDOXH� EXW KDV WKH VDPH YDOXH LW KDG EHIRUH WKH OLQH
ZDV H[HFXWHG� 7KHUHIRUH� $�.� LV DQ H[SUHVVLRQ HTXLYDOHQW WR $���� UHIHUULQJ WR WKH VDPH HOHPHQW RI WKH
DUUD\�

,Q OLQH ���� WKH YDOXHV RI . DQG $��� DUH SULQWHG�

:KHQ OLQH ��� LV H[HFXWHG� . KDV D YDOXH RI �� WKHUHIRUH� $�.� LV QRZ DQ H[SUHVVLRQ HTXLYDOHQW WR $����
%RWK H[SUHVVLRQV KDYH D YDOXH RI � �WKH GHIDXOW YDOXH� EHFDXVH QR YDOXH KDV EHHQ DVVLJQHG WR WKLV HOHPHQW
RI DUUD\�
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4.52. LINK sub program

4.52.1. Format

CALL LINK( subprogram-name [, parameter-list ])

4.52.2. Cross Reference

,1,7� /2$'� 68%

4.52.3. Descri ption

7KH /,1. VXESURJUDP HQDEOHV \RX WR WUDQVIHU FRQWURO IURP D 0<$5& ([WHQGHG %$6,& ,, SURJUDP WR
DQ DVVHPEO\�ODQJXDJH VXESURJUDP�

7KH VXESURJUDP�QDPH LV DQ HQWU\ SRLQW LQ DQ DVVHPEO\�ODQJXDJH VXESURJUDP WKDW \RX KDYH SUHYLRXVO\
ORDGHG LQWRPHPRU\ZLWK WKH /2$' VXESURJUDP� 7KH VXESURJUDP�QDPH LV D VWULQJ H[SUHVVLRQ� LI \RX XVH
D VWULQJ FRQVWDQW� LW PXVW EH HQFORVHG LQ TXRWDWLRQ PDUNV�

7KH RSWLRQDO SDUDPHWHU�OLVW FRQVLVWV RI RQH RU PRUH SDUDPHWHUV� VHSDUDWHG E\ FRPPDV� WKDW DUH WR EH
SDVVHG WR WKH DVVHPEO\�ODQJXDJH VXESURJUDP�7KH FRQWHQWV RI WKHSDUDPHWHU�OLVWGHSHQGRQ WKHSDUWLFXODU
VXESURJUDP \RX DUH DFFHVVLQJ�

7KH UXOHV IRU SDVVLQJ SDUDPHWHUV WR DQ DVVHPEO\�ODQJXDJH VXESURJUDP DUH WKH VDPH DV WKH UXOHV IRU
SDVVLQJ SDUDPHWHUV WR D 0<$5& ([WHQGHG %$6,& ,, VXESURJUDP �VHH 68%��

4.52.4. Example

100 CALL LINK("START",1,3)
/LQNV WKH 0<$5& ([WHQGHG %$6,& ,, SURJUDP WR WKH DVVHPEO\�ODQJXDJH VXESURJUDP 67$57�
DQG SDVVHV WKH YDOXHV � DQG � WR LW�
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4.53. LINPUT — Line In put

4.53.1. Format

Keyboard In put

LINPUT [ input-prompt :] string-variable

File In put

LINPUT # file-number [,REC record-number ]: string-variable

4.53.2. Cross Reference

$&&(37� (2)� ,1387� 23(1� 7(50&+$5

4.53.3. Descri ption

7KH /,1387 VWDWHPHQW VXVSHQGV SURJUDP H[HFXWLRQ WR HQDEOH \RX WR HQWHU D OLQH RI XQHGLWHG GDWD IURP
WKH NH\ERDUG� /,1387 FDQ EH XVHG DOVR WR UHWULHYH DQ XQHGLWHG UHFRUG IURP DQ H[WHUQDO GHYLFH�

/,1387 DVVLJQV DQ HQWLUH OLQH� D ILOH UHFRUG� RU WKH UHPDLQLQJ SRUWLRQ RI D ILOH UHFRUG �LI WKHUH LV DQ
LQSXW�SHQGLQJ FRQGLWLRQ� WR WKH VWULQJ�YDULDEOH�

6HH ,1387 IRU DQ H[SODQDWLRQ RI NH\ERDUG� DQG ILOH�LQSXW� DQG LQSXW RSWLRQV�

1R HGLWLQJ LV SHUIRUPHG RQ WKH LQSXW GDWD� $OO FKDUDFWHUV �LQFOXGLQJ FRPPDV� TXRWDWLRQ PDUNV� FRORQV�
VHPLFRORQV� DQG OHDGLQJ DQG WUDLOLQJ VSDFHV� DUH DVVLJQHG WR WKH VWULQJ�YDULDEOH DV WKH\ DUH HQFRXQWHUHG�

7KH PD[LPXP YDOXH WKDW FDQ EH LQSXW IURP WKH NH\ERDUG LV ��� FKDUDFWHUV�

/,1387 LV IUHTXHQWO\ XVHG LQVWHDG RI ,1387 ZKHQ WKH LQSXW GDWD PD\ LQFOXGH D FRPPD� �$ FRPPD LV
QRW DFFHSWHG DV LQSXW E\ WKH ,1387 VWDWHPHQW� H[FHSW DV SDUW RI D VWULQJ HQFORVHG LQ TXRWDWLRQ PDUNV��

7R XVH /,1387 IRU ILOH LQSXW WKH ILOH PXVW EH LQ ',63/$< IRUPDW�

<RX QRUPDOO\ SUHVV ENTER WR FRPSOHWH NH\ERDUG LQSXW� KRZHYHU� \RX FDQ DOVR XVH AID� BACK � BEGIN�
CLEAR � PROC'D� DOWN ARROW� RU UP ARROW� <RX FDQ XVH WKH 7(50&+$5 IXQFWLRQ WR GHWHUPLQH
ZKLFK RI WKHVH NH\V ZDV SUHVVHG WR H[LW IURP WKH SUHYLRXV $&&(37� ,1387� RU /,1387 LQVWUXFWLRQ�

1RWH WKDW SUHVVLQJ CLEAR GXULQJ NH\ERDUG LQSXW QRUPDOO\ FDXVHV D EUHDN LQ WKH SURJUDP� +RZHYHU� LI
\RXU SURJUDP LQFOXGHV DQ 21 %5($.1(;7 VWDWHPHQW� \RX FDQ XVH CLEAR WR H[LW IURP DQ LQSXW ILHOG�
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4.53.4. Examples

100 LINPUT L$
$VVLJQV WR /� DQ\WKLQJ W\SHG EHIRUH ENTER LV SUHVVHG�

100 LINPUT "NAME: "NM$
'LVSOD\V 1$0(� DQG DVVLJQV WR 10� DQ\WKLQJ W\SHG EHIRUH ENTER LV SUHVVHG�

100 LINPUT #1,REC M:L$(M)
$VVLJQV WR /��0� WKH YDOXH WKDW ZDV LQ UHFRUG 0 RI WKH ILOH WKDW ZDV RSHQHG DV �� ZLWK
5(/$7,9( ',63/$< ILOH RUJDQL]DWLRQ�

4.53.5. Program

7KH IROORZLQJ SURJUDP LOOXVWUDWHV WKH XVH RI /,1387� ,W UHDGV D SUHYLRXVO\ H[LVWLQJ ILOH DQG GLVSOD\V RQO\
WKH OLQHV WKDW FRQWDLQ WKH ZRUG �7+(��

100 OPEN #1:"DSK1.TEXT1",INPUT,FIXED 80,DISPLAY
110 IF EOF(1) THEN CLOSE #1 :: STOP
120 LINPUT #1:A$
130 X=POS(A$,"THE",1)
140 IF X>0 THEN PRINT A$
150 GOTO 110
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4.54. LIST

4.54.1. Format

List to the screen

LIST [ line-number-range ]

List to a File (or Device )

LIST " file-specification "[: line-number-range ]

4.54.2. Descri ption

7KH /,67 FRPPDQG GLVSOD\V WKH SURJUDP �RU D SRUWLRQ RI LW� FXUUHQWO\ LQPHPRU\� <RX FDQ DOVR XVH /,67
WR RXWSXW WKH SURJUDP OLVWLQJ WR DQ H[WHUQDO GHYLFH�

7KH RSWLRQDO OLQH�QXPEHU�UDQJH VSHFLILHV WKH SRUWLRQ RI WKH SURJUDP WR EH OLVWHG� ,I \RX GR QRW HQWHU D
OLQH�QXPEHU�UDQJH� WKH HQWLUH SURJUDP LV OLVWHG� 7KH SURJUDP OLQHV DUH DOZD\V OLVWHG LQ DVFHQGLQJ RUGHU�

,I \RX HQWHU D ILOH�VSHFLILFDWLRQ� WKH SURJUDP OLVWLQJ LV RXWSXW WR WKH VSHFLILHG ILOH RU GHYLFH� 7KH
ILOH�VSHFLILFDWLRQ� D VWULQJ FRQVWDQW� PXVW EH HQFORVHG LQ TXRWDWLRQPDUNV� )RUPRUH LQIRUPDWLRQ VHH �)LOH
6SHFLILFDWLRQV��

7KH SURJUDP OLVWLQJ LV RXWSXW DV D 6(48(17,$/ ILOH LQ ',63/$< IRUPDW ZLWK 9$5,$%/( UHFRUGV �VHH
23(1�� WKH ILOH�VSHFLILFDWLRQ RSWLRQ FDQ EH XVHG RQO\ ZLWK GHYLFHV WKDW DFFHSW WKHVH RSWLRQV� )RU PRUH
LQIRUPDWLRQ DERXW OLVWLQJ D SURJUDP RQ D SDUWLFXODU GHYLFH� UHIHU WR WKH RZQHU
V PDQXDO WKDW FRPHV ZLWK
WKDW GHYLFH� ,I \RX GR QRW HQWHU D ILOH�VSHFLILFDWLRQ� WKH SURJUDP OLVWLQJ LV GLVSOD\HG RQ WKH VFUHHQ�

<RX FDQ VWRS WKH OLVWLQJ DW DQ\ WLPH E\ SUHVVLQJ CLEAR (FCTN 4)� 3UHVVLQJ DQ\ RWKHU NH\ �H[FHSW SHIFT�
FCTN� RU CTRL� FDXVHV WKH OLVWLQJ WR SDXVH XQWLO \RX SUHVV D NH\ DJDLQ�

7KH /,67 FRPPDQG RQO\ ZRUNV ZLWK SHULSKHUDOV WKDW VXSSRUW ',63/$<�9$5,$%/( W\SH UHFRUGV�
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4.54.3. The Line-Number-Ran ge

$ OLQH�QXPEHU�UDQJH FDQ�FRQVLVW RI D VLQJOH OLQH QXPEHU� D VLQJOH OLQH QXPEHU IROORZHG E\ D K\SKHQ� D
VLQJOH OLQH QXPEHU SUHFHGHG E\ D K\SKHQ� RU D UDQJH RI OLQH QXPEHUV�

&200$1' /,1(6 /,67('

/,67 $OO OLQHV

/,67 ; /LQH QXPEHU ; RQO\

/,67 ;� /LQHV IURP QXPEHU ; WR WKH KLJKHVW OLQH QXPEHU� LQFOXVLYH

/,67 �; /LQHV IURP WKH ORZHVW OLQH QXPEHU WR OLQH QXPEHU ;� LQFOXVLYH

/,67 ;�<
RU /,67 ; < $OO OLQHV IURP OLQH QXPEHU ; WR OLQH QXPEHU <� LQFOXVLYH

,I WKH OLQH�QXPEHU�UDQJH GRHV QRW LQFOXGH D OLQH QXPEHU LQ \RXU SURJUDP� WKH IROORZLQJ FRQYHQWLRQV
DSSO\�

� ,I OLQH�QXPEHU�UDQJH LV KLJKHU WKDQ DQ\ OLQH QXPEHU LQ WKH SURJUDP� WKH KLJKHVW�QXPEHUHG
SURJUDP OLQH LV OLVWHG�

� ,I OLQH�QXPEHU�UDQJH LV ORZHU WKDQ DQ\ OLQH QXPEHU LQ WKH SURJUDP� WKH ORZHVW�QXPEHUHG
SURJUDP OLQH LV OLVWHG�

� ,I OLQH�QXPEHU�UDQJH LV EHWZHHQ OLQHV LQ WKH SURJUDP� WKH QH[W KLJKHU QXPEHUHG SURJUDP OLQH
LV OLVWHG�

4.54.4. Examples

LIST
/LVWV WKH HQWLUH SURJUDP LQ PHPRU\ RQ WKH GLVSOD\ VFUHHQ�

LIST 100
/LVWV OLQH ���

LIST 100-
/LVWV OLQH ��� DQG DOO DIWHU LW�

LIST -200
/LVWV DOO OLQHV XS WR DQG LQFOXGLQJ OLQH ����

LIST 100-200
/LVWV DOO OLQHV IURP ��� WKURXJK ����
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4.55. LOAD sub program

4.55.1. Format

File Onl y

CALL LOAD( file-specification-list )

Data Onl y

CALL LOAD( address , byte-list [,"", address , byte-list [,...]])

File and Data

CALL LOAD( file-specification-list , address , byte-list [,...])
CALL LOAD( address , byte-list , file-specification-list [,...])

4.55.2. Cross Reference

,1,7� /,1.� 3((.� 3((.9� 32.(9� 9$/+(;

4.55.3. Descri ption

7KH /2$' VXESURJUDP HQDEOHV \RX WR ORDG DVVHPEO\�ODQJXDJH VXESURJUDPV LQWR PHPRU\� <RX FDQ DOVR
XVH /2$' WR DVVLJQ YDOXHV GLUHFWO\ WR VSHFLILHG &38 �&HQWUDO 3URFHVVLQJ 8QLW� PHPRU\ DGGUHVVHV� <RX
FDQ XVH WKH 32.(9 VXESURJUDP WR DVVLJQ YDOXHV WR 9'3 �9LGHR 'LVSOD\ 3URFHVVRU� PHPRU\�

7R ORDG DQ DVVHPEO\�ODQJXDJH VXESURJUDP� VSHFLI\ D ILOH�VSHFLILFDWLRQ�OLVW� WR DVVLJQ YDOXHV WR &38
PHPRU\� VSHFLI\ DQ DGGUHVV DQG D E\WH�OLVW �DQ DGGUHVV PXVW DOZD\V EH IROORZHG E\ D E\WH�OLVW��

<RX PXVW HQWHU DW OHDVW RQH SDUDPHWHU� 7KH ILUVW SDUDPHWHU \RX VSHFLI\ FDQ EH HLWKHU D
ILOH�VSHFLILFDWLRQ�OLVW RU DQ DGGUHVV�

,I \RX ZLVK WR IROORZ DQ DGGUHVV DQG E\WH�OLVW ZLWK DQRWKHU DGGUHVV DQG E\WH�OLVW� HQWHU D
ILOH�VSHFLILFDWLRQ�OLVW RU D QXOO VWULQJ �WZR DGMDFHQW TXRWDWLRQ PDUNV� DV D VHSDUDWRU�

7KH RSWLRQDO ILOH�VSHFLILFDWLRQ�OLVW FRQVLVWV RI RQH RU PRUH ILOH�VSHFLILFDWLRQV VHSDUDWHG E\ FRPPDV� $
ILOH�VSHFLILFDWLRQ LV D VWULQJ H[SUHVVLRQ� LI \RX XVH D VWULQJ FRQVWDQW� \RX PXVW HQFORVH LW LQ TXRWDWLRQ
PDUNV�
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(DFK ILOH�VSHFLILFDWLRQ QDPHV DQ DVVHPEO\�ODQJXDJH REMHFW �SURJUDP� ILOH WR EH ORDGHG LQWR PHPRU\� 7KH
VSHFLILHG ILOH FDQ LQFOXGH VXESURJUDP QDPHV� VR WKDW WKH VXESURJUDP FDQ EH H[HFXWHG E\ WKH /,1.
VXESURJUDP�

7KH REMHFW ILOH WR EH ORDGHG PXVW EH LQ ',63/$< IRUPDW ZLWK ),;(' UHFRUGV �VHH 23(1�� )RU PRUH
LQIRUPDWLRQ DERXW WKH ILOH RSWLRQV DYDLODEOH ZLWK D SDUWLFXODU GHYLFH� UHIHU WR WKH RZQHU
V PDQXDO WKDW
FRPHV ZLWK WKDW GHYLFH�

<RX FDQ RSWLRQDOO\ ORDG E\WHV RI GDWD WR D VSHFLILHG &38PHPRU\ DGGUHVV� 7KH DGGUHVV VSHFLILHV WKH ILUVW
DGGUHVV ZKHUH WKH GDWD LV WR EH ORDGHG� LI WKH E\WH�OLVW VSHFLILHV PRUH WKDQ RQH E\WH RI GDWD� WKH E\WHV DUH
DVVLJQHG WR VHTXHQWLDO PHPRU\ DGGUHVVHV VWDUWLQJ ZLWK WKH DGGUHVV \RX VSHFLI\�

7KH QXPHULF H[SUHVVLRQ DGGUHVV PXVW KDYH D YDOXH IURP ������ WR ����� LQFOXVLYH�

<RX FDQ VSHFLI\ DQ DGGUHVV IURP � WR ����� LQFOXVLYH E\ VSHFLI\LQJ WKH DFWXDO DGGUHVV�

<RX FDQ VSHFLI\ DQ DGGUHVV IURP ����� WR ����� LQFOXVLYH E\ VXEWUDFWLQJ ����� IURP WKH DFWXDO DGGUHVV�
7KLV ZLOO UHVXOW LQ D YDOXH IURP ������ WR �� LQFOXVLYH�

,I \RX NQRZ WKH KH[DGHFLPDO YDOXH RI WKH DGGUHVV� \RX FDQ XVH WKH 9$/+(; IXQFWLRQ WR FRQYHUW LW WR D
GHFLPDO QXPHULF H[SUHVVLRQ� HOLPLQDWLQJ WKH SRVVLEOH QHHG IRU FDOFXODWLRQV�

,I QHFHVVDU\� WKH DGGUHVV LV URXQGHG WR WKH QHDUHVW LQWHJHU�

7KH E\WH�OLVW FRQVLVWV RI RQH RU PRUH E\WHV RI GDWD� VHSDUDWHG E\ FRPPDV� WKDW DUH WR EH ORDGHG LQWR &38
PHPRU\ VWDUWLQJ ZLWK WKH VSHFLILHG DGGUHVV�

(DFK E\WH LQ WKH E\WH�OLVW PXVW EH D QXPHULF H[SUHVVLRQ ZLWK D YDOXH IURP � WR ������ ,I WKH YDOXH RI D
E\WH LV JUHDWHU WKDQ ���� LW LV UHSHDWHGO\ UHGXFHG E\ ��� XQWLO LW LV OHVV WKDQ ���� ,I QHFHVVDU\� D E\WH LV
URXQGHG WR WKH QHDUHVW LQWHJHU�

1RWH WKDW \RX PXVW XVH WKH ,1,7 VXESURJUDP WR UHVHUYH PHPRU\ VSDFH EHIRUH \RX XVH /2$' WR ORDG D
VXESURJUDP�

,I \RX FDOO WKH /2$' VXESURJUDPZLWK LQYDOLG SDUDPHWHUV RU ORDG DQ REMHFW ILOH ZLWK DEVROXWH �UDWKHU WKDQ
UHORFDWDEOH� DGGUHVVHV� WKH FRPSXWHUPD\ IXQFWLRQ HUUDWLFDOO\ RU FHDVH WR IXQFWLRQ HQWLUHO\� ,I WKLV RFFXUV�
WXUQ RII WKH FRPSXWHU� ZDLW VHYHUDO VHFRQGV� WKHQ WXUQ WKH FRPSXWHU EDFN RQ DJDLQ�
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4.55.4. The Loader

/2$' XVHV D �UHORFDWDEOH OLQNLQJ� ORDGHU�

%HFDXVH LW LV �UHORFDWDEOH�� \RX FDQQRW XVH /2$' WR VSHFLI\ D PHPRU\ DGGUHVV DW ZKLFK \RX ZDQW WR ORDG
D ILOH� +RZHYHU� WKH ILOH \RX DUH ORDGLQJ PD\ VSHFLI\ DQ DEVROXWH ORDG DGGUHVV LI LW LQFOXGHV DQ $25*
GLUHFWLYH�

%HFDXVH LW LV �OLQNLQJ�� WKH REMHFW ILOHV VSHFLILHG LQ WKH ILOH�VSHFLILFDWLRQ�OLVW FDQ UHIHUHQFH HDFK RWKHU�
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4.56. LOCATE sub program

4.56.1. Format

CALL LOCATE(#sprite-number , pixel-row , pixel-column [,...])

4.56.2. Cross Reference

'(/635,7(� 635,7(

4.56.3. Descri ption

7KH /2&$7( VXESURJUDP HQDEOHV \RX WR FKDQJH WKH ORFDWLRQ RI RQH RU PRUH VSULWHV�

7KH VSULWH�QXPEHU LV D QXPHULF H[SUHVVLRQ ZKRVH YDOXH VSHFLILHV WKH QXPEHU RI D VSULWH DV DVVLJQHG E\
WKH 635,7( VXESURJUDP�

7KH SL[HO�URZ DQG SL[HO�FROXPQ DUH QXPHULF H[SUHVVLRQV ZKRVH YDOXHV VSHFLI\ WKH VFUHHQ SL[HO ORFDWLRQ
RI WKH SL[HO DW WKH XSSHU�OHIW FRUQHU RI WKH VSULWH�

/2&$7( FDQ FDXVH D VSULWH WKDW KDV EHHQ GHOHWHG ZLWK '(/635,7( VSULWH�QXPEHU WR UHDSSHDU�

4.56.4. Program

7KH IROORZLQJ SURJUDP LOOXVWUDWHV WKH XVH RI WKH /2&$7( VXESURJUDP�

100 CALL CLEAR
110 CALL SPRITE(#1,33,7,1,1,25,25)
120 YLOC=INT(RND*150+1)
130 XLOC=INT(RND*200+1)
140 FOR DELAY=1 TO 300:: NEXT DELAY
150 CALL LOCATE(#1,YLOC,XLOC)
160 GOTO 120

�3UHVV CLEAR WR VWRS WKH SURJUDP��

/LQH ��� FUHDWHV D VSULWH DV D IDLUO\ TXLFNO\ PRYLQJ UHG H[FODPDWLRQ SRLQW�

/LQH ��� ORFDWHV WKH VSULWH DW D ORFDWLRQ UDQGRPO\ FKRVHQ LQ OLQHV ��� DQG ����

/LQH ��� UHSHDWV WKH SURFHVV�

$OVR VHH WKH WKLUG H[DPSOH RI WKH 635,7( VXESURJUDP�
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4.57. LOG function — Natural Lo garithm

4.57.1. Format

LOG(numeric-expression )

4.57.2. Type

5($/

4.57.3. Cross Reference

(;3

4.57.4. Descri ption

7KH /2* IXQFWLRQ UHWXUQV WKH QDWXUDO ORJDULWKP RI WKH YDOXH RI WKH QXPHULF�H[SUHVVLRQ� /2* LV WKH
LQYHUVH RI WKH (;3 IXQFWLRQ�

7KH YDOXH RI WKH QXPHULF�H[SUHVVLRQ PXVW EH JUHDWHU WKDQ ]HUR�

4.57.5. Examples

100 PRINT LOG(3.4)
3ULQWV WKH QDWXUDO ORJDULWKP RI ���� ZKLFK LV ������������

100 X=LOG(EXP(7.2))
6HWV ; HTXDO WR WKH QDWXUDO ORJDULWKP RI H UDLVHG WR WKH ��� SRZHU� ZKLFK LV ����

100 S=LOG(SQR(T))
6HWV 6 HTXDO WR WKH QDWXUDO ORJDULWKP RI WKH VTXDUH URRW RI WKH YDOXH RI 7�

4.57.6. Program

7KH IROORZLQJ SURJUDP UHWXUQV WKH ORJDULWKP RI DQ\ SRVLWLYH QXPEHU LQ DQ\ EDVH�

100 CALL CLEAR
110 INPUT "BASE: ":B
120 IF B=1 THEN 110
130 INPUT "NUMBER: ":N
140 IF N=0 THEN 130
150 LG=LOG(N)/LOG(B)
160 PRINT "LOG BASE";B;"OF";N;"IS";LG
170 PRINT
180 GOTO 110

�3UHVV CLEAR WR VWRS WKH SURJUDP��
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4.58. MAGNIFY sub program

4.58.1. Format

CALL MAGNIFY(numeric-expression )

4.58.2. Cross Reference

&+$5� 635,7(

4.58.3. Descri ption

7KH 0$*1,)< VXESURJUDP HQDEOHV \RX WR VSHFLI\ ZKHWKHU DOO VSULWHV DUH VLQJOH RU GRXEOH�VL]HG DQG
ZKHWKHU WKH\ DUH XQPDJQLILHG RU PDJQLILHG�

7KH YDOXH RI WKH QXPHULF�H[SUHVVLRQ VSHFLILHV WKH VL]H DQGPDJQLILFDWLRQ �OHYHO� RI DOO VSULWHV� �<RX FDQQRW
VSHFLI\ WKH OHYHO RI DQ LQGLYLGXDO VSULWH��

/(9(/ &+$5$&7(5,67,&6

� 6LQJOH�VL]HG� XQPDJQLILHG
� 6LQJOH�VL]HG� PDJQLILHG
� 'RXEOH�VL]HG� XQPDJQLILHG
� 'RXEOH�VL]HG� PDJQLILHG

7KH VFUHHQ SRVLWLRQ RI WKH SL[HO LQ WKH XSSHU�OHIW FRUQHU RI D VSULWH LV FRQVLGHUHG WR EH WKH SRVLWLRQ RI WKDW
VSULWH� 7KDW SL[HO UHPDLQV LQ WKH VDPH VFUHHQ SRVLWLRQ UHJDUGOHVV RI FKDQJHV WR WKH PDJQLILFDWLRQ OHYHO�

:KHQ \RX HQWHU 0<$5& ([WHQGHG %$6,& ,,� VSULWHV DUH VLQJOH�VL]HG DQG XQPDJQLILHG �OHYHO ��� :KHQ
\RXU SURJUDP HQGV �HLWKHU QRUPDOO\ RU EHFDXVH RI DQ HUURU�� VWRSV DW D EUHDNSRLQW� RU FKDQJHV JUDSKLFV
PRGH� WKH VSULWH PDJQLILFDWLRQ OHYHO LV UHVWRUHG WR ��

4.58.4. Single-Sized Sprites

$ VLQJOH�VL]HG VSULWH LV GHILQHG RQO\ E\ WKH FKDUDFWHU \RX VSHFLI\ ZKHQ WKH VSULWH LV FUHDWHG�
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4.58.5. Double-Sized S prites

$ GRXEOH�VL]HG VSULWH LV GHILQHG E\ IRXU FRQVHFXWLYH FKDUDFWHUV� LQFOXGLQJ WKH FKDUDFWHU WKDW \RX VSHFLI\
ZKHQ WKH VSULWH LV FUHDWHG�

,I WKH QXPEHU RI WKH FKDUDFWHU \RX VSHFLI\ LV D PXOWLSOH RI �� WKDW FKDUDFWHU LV WKH ILUVW RI WKH IRXU
FKDUDFWHUV WKDW FRPSULVH WKH VSULWH
V GHILQLWLRQ� ,I WKH FKDUDFWHU QXPEHU LV QRW D PXOWLSOH RI �� WKH QH[W
ORZHU FKDUDFWHU WKDW LV D PXOWLSOH RI IRXU LV WKH ILUVW FKDUDFWHU RI WKH VSULWH�

7KH ILUVW RI WKH IRXU FKDUDFWHUV GHILQHV WKH XSSHU�OHIW TXDUWHU RI WKH VSULWH� WKH VHFRQG FKDUDFWHU GHILQHV
WKH ORZHU�OHIW TXDUWHU RI WKH VSULWH� WKH WKLUG GHILQHV WKH XSSHU�ULJKW TXDUWHU RI WKH VSULWH� DQG WKH ODVW
RI WKH IRXU FKDUDFWHUV GHILQHV WKH ORZHU�ULJKW TXDUWHU RI WKH VSULWH�

4.58.6. Unmagnified S prites

$Q XQPDJQLILHG VSULWH RFFXSLHV RQO\ WKH QXPEHU RI FKDUDFWHUV RQ WKH VFUHHQ VSHFLILHG E\ WKH FKDUDFWHUV
WKDW GHILQH LW�

$ VLQJOH�VL]HGXQPDJQLILHG VSULWH RFFXSLHV � FKDUDFWHU SRVLWLRQ RQ WKH VFUHHQ� D GRXEOH�VL]HGXQPDJQLILHG
VSULWH RFFXSLHV � FKDUDFWHU SRVLWLRQV�

4.58.7. Magnified S prites

$ PDJQLILHG VSULWH H[SDQGV WR WZLFH WKH KHLJKW DQG WZLFH WKH ZLGWK RI DQ XQPDJQLILHG VSULWH� 7KH
H[SDQVLRQ RFFXUV GRZQ DQG WR WKH ULJKW� WKH SL[HO LQ WKH XSSHU�OHIW FRUQHU RI WKH VSULWH UHPDLQV LQ WKH
VDPH VFUHHQ SRVLWLRQ�

$ PDJQLILHG VSULWH KDV � WLPHV WKH DUHD RI DQ XQPDJQLILHG VSULWH� :KHQ \RX PDJQLI\ D VSULWH� HDFK SL[HO
RI WKH XQPDJQLILHG VSULWH H[SDQGV WR � SL[HOV RI WKH PDJQLILHG VSULWH�

$ VLQJOH�VL]HG PDJQLILHG VSULWH RFFXSLHV � FKDUDFWHU SRVLWLRQV RQ WKH VFUHHQ� D GRXEOH�VL]HG PDJQLILHG
VSULWH RFFXSLHV �� FKDUDFWHU SRVLWLRQV�
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4.58.8. Program

7KH IROORZLQJ SURJUDP LOOXVWUDWHV D XVH RI WKH 0$*1,)< VXESURJUDP�

$ OLWWOH ILJXUH �VLQJOH�VL]HG� XQPDJQLILHG� DSSHDUV QHDU WKH FHQWHU RI WKH VFUHHQ� ,Q D PRPHQW� LW EHFRPHV
WZLFH DV ELJ �VLQJOH�VL]HG�PDJQLILHG�� FRYHULQJ IRXU FKDUDFWHU SRVLWLRQV� ,Q DQRWKHUPRPHQW� LW LV UHSODFHG
E\ WKH XSSHU�OHIW FRUQHU RI D ODUJHU ILJXUH �VLQJOH�VL]HG�PDJQLILHG�� VWLOO FRYHULQJ IRXU FKDUDFWHU SRVLWLRQV�
7KHQ WKH IXOO ILJXUH DSSHDUV �GRXEOH�VL]HG� PDJQLILHG�� FRYHULQJ VL[WHHQ FKDUDFWHU SRVLWLRQV� )LQDOO\ LW LV
UHGXFHG LQ VL]H WR IRXU FKDUDFWHU SRVLWLRQV �GRXEOH�VL]HG� XQPDJQLILHG��

100 CALL CLEAR
110 CALL CHAR(148,"1898FF3D3C3CE404")
120 CALL SPRITE(#1,148,5,92,124)
130 GOSUB 230
140 CALL MAGNIFY(2)
150 GOSUB 230
160 CALL CHAR(148,"0103C3417F3F07070707077E7C40000080C0C080
FCFEE2E3E0E0E06060606070")
170 GOSUB 230
180 CALL MAGNIFY(4)
190 GOSUB 230
200 CALL MAGNIFY(3)
210 GOSUB 230
220 STOP
230 REM DELAY
240 FOR DELAY=1 TO 500
250 NEXT DELAY
260 RETURN

/LQH ��� GHILQHV FKDUDFWHU ����

/LQH ��� VHWV XS VSULWH XVLQJ FKDUDFWHU ���� %\ GHIDXOW WKH PDJQLILFDWLRQ IDFWRU LV ��

/LQH ��� FKDQJHV WKH PDJQLILFDWLRQ IDFWRU WR ��

/LQH ��� UHGHILQHV FKDUDFWHU ���� %HFDXVH WKH GHILQLWLRQ LV �� FKDUDFWHUV ORQJ� LW DOVR GHILQHV FKDUDFWHUV
���� ���� DQG ����

/LQH ��� FKDQJHV WKH PDJQLILFDWLRQ IDFWRU WR ��

/LQH ��� FKDQJHV WKH PDJQLILFDWLRQ IDFWRU WR ��
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4.59. MARGINS sub program

4.59.1. Format

CALL MARGINS(left , right , top , bottom )

4.59.2. Cross Reference

$&&(37�&/($5�',63/$<�',63/$<86,1*�*5$3+,&6� ,1387�/,1387�35,17�35,1786,1*�
:5,7(

4.59.3. Descri ption

7KH 0$5*,16 VXESURJUDP HQDEOHV \RX WR GHILQH VFUHHQ PDUJLQV� 7KH PDUJLQV \RX VSHFLI\ GHILQH D
VFUHHQ ZLQGRZ WKDW DIIHFWV WKH RSHUDWLRQ RI VHYHUDO LQVWUXFWLRQV�

/HIW� ULJKW� WRS� DQG ERWWRP DUH QXPHULF H[SUHVVLRQV ZKRVH YDOXHV VSHFLI\ WKH PDUJLQV�

7KH PDUJLQV FDQQRW �RYHUODS�� WKDW LV� WKH SRVLWLRQ RI WKH WRS PDUJLQ PXVW EH KLJKHU RQ WKH VFUHHQ WKDQ
WKH ERWWRP PDUJLQ� DQG WKH SRVLWLRQ RI WKH OHIW PDUJLQ PXVW EH IDUWKHU OHIW RQ WKH VFUHHQ WKDQ WKH ULJKW
PDUJLQ�

:KHQ FUHDWLQJ D VFUHHQ ZLQGRZ� \RX PXVW OHDYH WKH ZLQGRZ ODUJH HQRXJK WR DOORZ HQWU\ RI D FRPPDQG�

7KH YDOLG UDQJH IRU PDUJLQ ORFDWLRQ YDULHV DFFRUGLQJ WR WKH JUDSKLFV PRGH� $FFHSWDEOH YDOXHV IRU WKH
PDUJLQV LQ HDFK PRGH DUH DV IROORZV�

02'( 723	%27720 /()7	5,*+7

3DWWHUQ ���� ����
7H[W ���� ����
+LJK�5HVROXWLRQ ���� ����

7KH XSSHU�OHIW FRUQHU RI WKH ZLQGRZ GHILQHG E\ WKH PDUJLQV LV FRQVLGHUHG WR EH WKH LQWHUVHFWLRQ RI URZ
� DQG FROXPQ � E\ WKH $&&(37� ',63/$<� DQG ',63/$< 86,1* LQVWUXFWLRQV WKDW XVH WKH $7 RSWLRQ
DQG WKH :5,7( LQVWUXFWLRQ�

7KH ORZHU�OHIW FRUQHU RI WKH ZLQGRZ LV FRQVLGHUHG WR EH WKH EHJLQQLQJ RI WKH LQSXW OLQH E\ WKH $&&(37�
,1387� DQG /,1387 LQVWUXFWLRQV�

7KH ORZHU�OHIW FRUQHU RI WKH ZLQGRZ LV FRQVLGHUHG WR EH WKH EHJLQQLQJ RI WKH SULQW OLQH E\ WKH ',63/$<�
',63/$< 86,1*� 35,17� DQG 35,17 86,1* LQVWUXFWLRQV�

:KHQ WKH $&&(37� ,1387� /,1387� RU 35,17 86,1* LQVWUXFWLRQV FDXVH VFUROOLQJ� VFUROOLQJ RFFXUV
RQO\ LQ WKH ZLQGRZ�
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7KH &/($5� *&+$5� +&+$5� DQG 9&+$5 VXESURJUDP DUH QRW DIIHFWHG E\ WKH PDUJLQ VHWWLQJV�

,Q DOO 0RGHV� WKH PDUJLQV FDQ H[WHQG WR WKH HGJHV RI WKH VFUHHQ�

:KHQ \RX HQWHU 0<$5& ([WHQGHG %$6,& ,,� WKH OHIW PDUJLQ LV VHW WR � DQG WKH ULJKW PDUJLQ WR ��� 7KH
WRS DQG ERWWRP PDUJLQV DUH VHW WR � DQG �� UHVSHFWLYHO\� :KHQ D SURJUDP UXQQLQJ LQ +LJK�5HVROXWLRQ
0RGH HQGV� WKHVH GHIDXOW PDUJLQ VHWWLQJV DUH UHVWRUHG�

4.59.4. Examples

100 CALL MARGINS(3,30,1,24)
6HWV DOO IRXU PDUJLQV WR WKH GHIDXOW YDOXH LQ 3DWWHUQ DQG +LJK�5HVROXWLRQ 0RGHV�

100 CALL MARGINS(1,40,1,24)
6HWV WKH OHIW� ULJKW� WRS DQG ERWWRP PDUJLQV WR WKH H[WUHPH HGJHV RI WKH VFUHHQ LQ 7H[W 0RGH�
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4.60. MAX function — Maximum

4.60.1. Format

MAX(numeric-expression1 , numeric-expression2 )

4.60.2. Type

1XPHULF �5($/ RU '(),17�

4.60.3. Cross Reference

0,1

4.60.4. Descri ption

7KH 0$; IXQFWLRQ UHWXUQV WKH ODUJHU YDOXH RI WZR QXPHULF�H[SUHVVLRQV�

0$; LV WKH RSSRVLWH RI WKH 0,1 IXQFWLRQ�

,I WKH YDOXHV RI WKH QXPHULF�H[SUHVVLRQV DUH HTXDO� 0$; UHWXUQV WKDW YDOXH�

4.60.5. Examples

100 PRINT MAX(3,8)
3ULQWV ��

100 F=MAX(3E12,1800000)
6HWV ) HTXDO WR �(���

100 G=MAX(-12,-4)
6HWV * HTXDO WR ���

100 A=7::B=-5
110 L=MAX(A,B)

6HWV / HTXDO WR � ZKHQ $ � DQG % ���
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4.61. MERGE

4.61.1. Format

MERGE["] file-specification ["]

4.61.2. Cross Reference

6$9(

4.61.3. Descri ption

7KH0(5*( FRPPDQG FRPELQHV D SURJUDP IURP DQ H[WHUQDO VWRUDJH GHYLFH ZLWK WKH SURJUDP FXUUHQWO\
LQPHPRU\�0(5*( LV IUHTXHQWO\ XVHG WR FRPELQH VHYHUDO SUHYLRXVO\ ZULWWHQ SURJUDP VHJPHQWV LQWR RQH
SURJUDP�

7KH ILOH�VSHFLILFDWLRQ LV D VWULQJ FRQVWDQW WKDW LQGLFDWHV WKH QDPH RI WKH SURJUDP RQ WKH H[WHUQDO GHYLFH�
7KH ILOH�VSHFLILFDWLRQ FDQ RSWLRQDOO\ EH HQFORVHG LQ TXRWDWLRQ PDUNV�

7KH OLQHV RI WKH H[WHUQDO SURJUDP DUH LQVHUWHG LQ OLQH�QXPEHU RUGHU DPRQJ WKH OLQHV RI WKH SURJUDP LQ
PHPRU\� ,I D OLQH QXPEHU LQ WKH H[WHUQDO SURJUDP GXSOLFDWHV D OLQH QXPEHU LQ WKH SURJUDP LQ PHPRU\�
WKH QHZ OLQH UHSODFHV WKH ROG OLQH�

7KH 0(5*( FRPPDQG GRHV QRW FOHDU EUHDNSRLQWV�

$ SURJUDP RQ DQ H[WHUQDO GHYLFH FDQ EH PHUJHG RQO\ LI LW ZDV VDYHG ZLWK WKH 0(5*( RSWLRQ RI WKH 6$9(
FRPPDQG�

4.61.4. Example

MERGE DSK1.SUB
0HUJHV WKH SURJUDP 68% LQWR WKH SURJUDP FXUUHQWO\ LQ PHPRU\�
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4.61.5. Program

/LVWHG EHORZ LV DQ H[DPSOH RI KRZ WR PHUJH SURJUDPV� ,I WKH IROORZLQJ SURJUDP LV VDYHG RQ '6.� DV
%281&( ZLWK WKH PHUJH RSWLRQ� LW FDQ EH PHUJHG ZLWK RWKHU SURJUDPV�

100 CALL CLEAR
110 RANDOMIZE
140 DEF RND50=INT(RND*50-25)
150 GOSUB 10000
10000 FOR AA=1 TO 100
10010 QQ=RND50
10020 LL=RND50
10030 CALL MOTION(#1,QQ,LL)
10040 NEXT AA
10050 RETURN
SAVE "DSK1.BOUNCE",MERGE
NEW

3ODFH WKH IROORZLQJ SURJUDP LQWR WKH FRPSXWHU
V PHPRU\�

120 CALL CHAR(96,"18183CFFFF3C1818")
130 CALL SPRITE(#1,96,7,92,128)
150 GOSUB 500
160 STOP

1RZ PHUJH %281&( ZLWK WKH DERYH SURJUDP�

MERGE DSK1.BOUNCE

7KH SURJUDP WKDW UHVXOWV IURP PHUJLQJ %281&( ZLWK WKH DERYH SURJUDP LV VKRZQ KHUH�

LIST
100 CALL CLEAR
110 RANDOMIZE
120 CALL CHAR(96,"18183CFFFF3C1818")
130 CALL SPRITE(#1,96,7,92,128)
140 DEF RND50=INT(RND. 50-25)
150 GOSUB 10000
160 STOP
10000 FOR AA=1 TO 100
10010 QQ=RND50
10020 LL=RND50
10030 CALL MOTION(#1,QQ,LL)
10040 NEXT AA
10050 RETURN

1RWH WKDW OLQH ��� LV IURP WKH SURJUDP WKDW ZDV PHUJHG �%281&(�� QRW IURP WKH SURJUDP WKDW ZDV LQ
PHPRU\�
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4.62. MIN function — Minimum

4.62.1. Format

MIN( numeric-expression1 , numeric-expression2 )

4.62.2. Type

1XPHULF �5($/ RU '(),17�

4.62.3. Cross Reference

0$;

4.62.4. Descri ption

7KH0,1 IXQFWLRQ UHWXUQV WKH VPDOOHU YDOXH RI WZR QXPHULF�H[SUHVVLRQV� 0,1 LV WKH RSSRVLWH RI WKH0$;
IXQFWLRQ�

,I WKH YDOXHV RI WKH QXPHULF�H[SUHVVLRQV DUH HTXDO� 0,1 UHWXUQV WKDW YDOXH�

4.62.5. Examples

100 PRINT MIN(3,8)
3ULQWV ��

100 F=MIN(3E12,1800000)
6HWV ) HTXDO WR ��������

100 G=MIN(-12,-4)
6HWV * HTXDO WR ����

100 A=7::B-=5
110 L=MIN(A,B)

6HWV / HTXDO WR �� ZKHQ $ � DQG % ���
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4.63. MOTION sub program

4.63.1. Format

CALL MOTION(#sprite-number , vertical-velocity , horizontal-velocity [,...])

4.63.2. Cross Reference

635,7(

4.63.3. Descri ption

7KH 027,21 VXESURJUDP HQDEOHV \RX WR FKDQJH WKH YHORFLW\ RI RQH RU PRUH VSULWHV�

7KH VSULWH�QXPEHU LV D QXPHULF H[SUHVVLRQ ZKRVH YDOXH VSHFLILHV WKH QXPEHU RI D VSULWH DV DVVLJQHG E\
WKH 635,7( VXESURJUDP�

7KH YHUWLFDO�YHORFLW\ DQGKRUL]RQWDO�YHORFLW\ DUHQXPHULF H[SUHVVLRQVZKRVHYDOXHV UDQJH IURP ���� WR����
,I ERWK YDOXHV DUH ]HUR� WKH VSULWH LV VWDWLRQDU\� 7KH VSHHG RI D VSULWH LV LQ GLUHFW OLQHDU SURSRUWLRQ WR WKH
DEVROXWH YDOXH RI WKH VSHFLILHG YHORFLW\�

$ SRVLWLYH YHUWLFDO�YHORFLW\ FDXVHV WKH VSULWH WR PRYH WRZDUG WKH ERWWRP RI WKH VFUHHQ� D QHJDWLYH
YHUWLFDO�YHORFLW\ FDXVHV WKH VSULWH WR PRYH WRZDUG WKH WRS RI WKH VFUHHQ�

$ SRVLWLYH KRUL]RQWDO�YHORFLW\ FDXVHV WKH VSULWH WR PRYH WR WKH ULJKW� D QHJDWLYH KRUL]RQWDO�YHORFLW\ FDXVHV
WKH VSULWH WR PRYH WR WKH OHIW�

,I QHLWKHU WKH YHUWLFDO�YHORFLW\ QRU KRUL]RQWDO�YHORFLW\ DUH ]HUR� WKH VSULWH PRYHV DW DQ DQJOH LQ D GLUHFWLRQ
DQG DW D VSHHG GHWHUPLQHG E\ WKH YHORFLW\ YDOXHV�

:KHQ D PRYLQJ VSULWH UHDFKHV DQ HGJH RI WKH VFUHHQ� LW GLVDSSHDUV� 7KH VSULWH UHDSSHDUV LQ WKH
FRUUHVSRQGLQJ SRVLWLRQ DW WKH RSSRVLWH HGJH RI WKH VFUHHQ�
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4.63.4. Program

7KH IROORZLQJ SURJUDP LOOXVWUDWHV D XVH RI WKH 027,21 VXESURJUDP�

100 CALL CLEAR
110 CALL SPRITE(#1,33,5,92,124)
120 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,XVEL)
160 NEXT YVEL
170 NEXT XVEL

/LQH ��� FUHDWHV D VSULWH�

/LQHV ��� DQG ��� VHW YDOXHV IRU WKH PRWLRQ RI WKH VSULWH�

/LQH ��� GLVSOD\V WKH FXUUHQW YDOXHV RI WKH PRWLRQ RI WKH VSULWH�

/LQH ��� VHWV WKH VSULWH LQ PRWLRQ�

/LQHV ��� DQG ��� FRPSOHWH WKH ORRSV WKDW VHW WKH YDOXHV IRU WKH PRWLRQ RI WKH VSULWH�
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4.64. NEW

4.64.1. Format

1(:

4.64.2. Descri ption

7KH 1(: FRPPDQG HUDVHV WKH SURJUDP FXUUHQWO\ LQ PHPRU\� VR WKDW \RX FDQ HQWHU D QHZ SURJUDP�

7KH1(:FRPPDQG UHVWRUHV WKH FRPSXWHU WR WKH FRQGLWLRQ LWZDV LQZKHQ \RX VHOHFWHG0<$5&([WHQGHG
%$6,& ,, IURP WKH PDLQ VHOHFWLRQ OLVW� ZLWK WKH IROORZLQJ H[FHSWLRQV�

� 0HPRU\ DOORFDWHG E\ WKH ,1,7 VXESURJUDP LV QRW UHWXUQHG WR WKH PHPRU\ DUHD DYDLODEOH WR
0<$5& ([WHQGHG %$6,& ,,�

� $VVHPEO\�ODQJXDJH VXESURJUDP ORDGHG E\ WKH /2$' VXESURJUDP UHPDLQ LQ PHPRU\�

1(: UHVWRUHV DOO RWKHU GHIDXOW YDOXHV� FORVHV DQ\ RSHQ ILOHV� HUDVHV DOO YDULDEOH YDOXHV DQG QDPHV� DQG
FDQFHOV DQ\ %5($. RU 75$&( FRPPDQGV LQ HIIHFW�
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4.65. NEXT

4.65.1. Format

NEXT control-variable

4.65.2. Cross Reference

)25 72

4.65.3. Descri ption

7KH 1(;7 LQVWUXFWLRQ PDUNV WKH HQG RI D )25�1(;7 ORRS�

<RX FDQ XVH 1(;7 DV HLWKHU D SURJUDP VWDWHPHQW RU D FRPPDQG�

7KH FRQWURO�YDULDEOH LV WKH VDPH FRQWURO�YDULDEOH WKDW DSSHDUV LQ WKH FRUUHVSRQGLQJ )2572 LQVWUXFWLRQ�

7KH 1(;7 LQVWUXFWLRQ LV DOZD\V SDLUHG ZLWK D )25 72 LQVWUXFWLRQ WR IRUP D )25�1(;7 ORRS �VHH )25
72��

$ 1(;7 VWDWHPHQW FDQQRW EH SDUW RI DQ ,) 7+(1 VWDWHPHQW�

,) 1(;7 LV XVHG DV D FRPPDQG� LW PXVW EH SDUW RI DPXOWLSOH�VWDWHPHQW OLQH� $ )2572 LQVWUXFWLRQPXVW
SUHFHGH LW RQ WKH VDPH OLQH�

4.65.4. Program

7KH IROORZLQJ SURJUDP LOOXVWUDWHV D XVH RI WKH 1(;7 VWDWHPHQW LQ OLQHV ��� DQG ����

100 TOTAL=0
110 FOR COUNT=10 TO 0 STEP -2
120 TOTAL=TOTAL+COUNT
130 NEXT COUNT
140 FOR DELAY=1 TO 100::NEXT DELAY
150 PRINT TOTAL,COUNT;DELAY
RUN
30    -2 101
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4.66. NUMBER

4.66.1. Format

NUMBER [initial-line-number ][, increment ]
NUM

4.66.2. Descri ption

7KH 180%(5 FRPPDQG SXWV WKH FRPSXWHU LQ 1XPEHU 0RGH� VR WKDW LW DXWRPDWLFDOO\ JHQHUDWHV OLQH
QXPEHUV IRU \RXU SURJUDP�

,I \RX HQWHU DQ LQLWLDO�OLQH�QXPEHU� WKH ILUVW OLQH QXPEHU GLVSOD\HG LV WKH RQH \RX VSHFLI\� ,I \RX GR QRW
VSHFLI\ DQ LQLWLDO�OLQH�QXPEHU� WKH FRPSXWHU VWDUWV ZLWK OLQH QXPEHU ����

6XFFHHGLQJ OLQH QXPEHUV DUH JHQHUDWHG E\ DGGLQJ WKH YDOXH RI WKH QXPHULF H[SUHVVLRQ LQFUHPHQW WR WKH
SUHYLRXV OLQH QXPEHU� 7R VSHFLI\ LQFUHPHQW RQO\ �ZLWKRXW VSHFLI\LQJ DQ LQLWLDO�OLQH�QXPEHU�� \RX PXVW
SUHFHGH WKH LQFUHPHQW ZLWK D FRPPD� 7KH GHIDXOW LQFUHPHQW LV ���

,I D OLQH QXPEHU JHQHUDWHG E\ WKH 180%(5 FRPPDQG LV WKH QXPEHU RI D OLQH DOUHDG\ LQ WKH SURJUDP
LQ PHPRU\� WKH H[LVWLQJ SURJUDP OLQH LV GLVSOD\HG ZLWK WKH OLQH QXPEHU� 7R LQGLFDWH WKDW WKH GLVSOD\HG
OLQH LV DQ H[LVWLQJ SURJUDP OLQH� WKH SURPSW V\PERO �!� WKDW QRUPDOO\ DSSHDUV WR WKH OHIW RI WKH OLQH
QXPEHU LV QRW GLVSOD\HG� :KHQ WKH FRPSXWHU GLVSOD\V DQ H[LVWLQJ SURJUDP OLQH� \RX FDQ HLWKHU HGLW WKH
OLQH RU SUHVV ENTER WR OHDYH WKH OLQH XQFKDQJHG�

,I \RX HQWHU D SURJUDP OLQH WKDW FRQWDLQV DQ HUURU� WKH DSSURSULDWH HUURU PHVVDJH LV GLVSOD\HG� DQG WKH
VDPH OLQH QXPEHU DSSHDUV DJDLQ� HQDEOLQJ \RX WR UHW\SH WKH OLQH FRUUHFWO\�

,I WKH QH[W OLQH QXPEHU WR EH JHQHUDWHG LV JUHDWHU WKDQ ������ WKH FRPSXWHU OHDYHV 1XPEHU 0RGH�

7R OHDYH 1XPEHU 0RGH� SUHVV CLEAR (FCTN 4) � ,I WKH FRPSXWHU LV GLVSOD\LQJ RQO\ D OLQH QXPEHU �WKDW
LV� D OLQH QXPEHU QRW IROORZHG E\ DQ\ FKDUDFWHUV�� \RX FDQ OHDYH 1XPEHU 0RGH E\ SUHVVLQJ ENTER� UP
ARROW� DOWN ARROW� PROC'D� BEGIN� AID� RU BACK �
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4.66.3. Special Editin g Keys in Number Mode

,Q 1XPEHU 0RGH� \RX FDQ XVH WKH HGLWLQJ NH\V ZKHWKHU \RX DUH FKDQJLQJ H[LVWLQJ SURJUDP OLQHV RU
HQWHULQJ QHZ RQHV�

LEFT ARROW (FCTN S)³3UHVVLQJ LEFT ARROW PRYHV WKH FXUVRU RQH FKDUDFWHU SRVLWLRQ WR WKH OHIW�
:KHQ WKH FXUVRU PRYHV RYHU D FKDUDFWHU� LW GRHV QRW FKDQJH RU GHOHWH LW�

RIGHT ARROW (FCTN D) ³ 3UHVVLQJ RIGHT ARROW PRYHV WKH FXUVRU RQH FKDUDFWHU SRVLWLRQ WR WKH
ULJKW� :KHQ WKH FXUVRU PRYHV RYHU D FKDUDFWHU� LW GRHV QRW FKDQJH RU GHOHWH LW�

INS (FCTN 2)³3UHVVLQJ INS HQDEOHV \RX WR LQVHUW FKDUDFWHUV DW WKH FXUVRU SRVLWLRQ� &KDUDFWHUV WKDW \RX
W\SH DUH LQVHUWHG XQWLO \RX SUHVV RQH RI WKH RWKHU VSHFLDO HGLWLQJ NH\V� 7KH FKDUDFWHU DW WKH FXUVRU SRVLWLRQ
DQG DOO FKDUDFWHUV WR WKH ULJKW RI WKH FXUVRU PRYH WR WKH ULJKW DV \RX W\SH� <RXPD\ ORVH FKDUDFWHUV LI WKH\
PRYH VR IDU WR WKH ULJKW WKDW WKH\ DUH QR ORQJHU LQ WKH SURJUDP OLQH�

DEL (FCTN 1) ³ 3UHVVLQJ DEL GHOHWHV WKH FKDUDFWHU LQ WKH FXUVRU SRVLWLRQ� $OO FKDUDFWHUV WR WKH ULJKW
RI WKH FXUVRU PRYH WR WKH OHIW�

ERASE (FCTN 3) ³ 3UHVVLQJ ERASE HUDVHV WKH SURJUDP OLQH FXUUHQWO\ GLVSOD\HG �LQFOXGLQJ WKH OLQH
QXPEHU�� 7KH SURJUDP OLQH LV HUHFWHG RQO\ IURP WKH VFUHHQ� QRW IURP PHPRU\�

REDO (FCTN 8) ³ 3UHVVLQJ REDO FDXVHV WKH SURJUDP OLQH RU RWKHU WH[W PRDW UHFHQWO\ LQSXW WR EH
GLVSOD\HG� 7KLV OLQH FDQ EH HVSHFLDOO\ KHOSIXO LI \RX PDNH DQ HUURU ZKLOH HGLWLQJ D SURJUDP OLQH� FDXVLQJ
WKH FRPSXWHU QRW WR DFFHSW LW� 3UHVVLQJ REDO GLVSOD\V WKH RULJLQDO OLQH VR WKDW \RX FDQPDNH FRUUHFWLRQV
ZLWKRXW KDYLQJ WR UHW\SH WKH HQWLUH OLQH� :KHQ \RX SUHVV REDO� WKH FRPSXWHU OHDYHV 1XPEHU0RGH DQG
HQWHUV (GLW 0RGH�

CLEAR (FCTN 4)³3UHVVLQJ CLEAR FDXVHV WKH FRPSXWHU WR OHDYH 1XPEHU 0RGH� ,I \RX ZHUH HQWHULQJ
D QHZ SURJUDP OLQH� LW LV QRW DFFHSWHG� ,I \RX ZHUH FKDQJLQJ DQ H[LVWLQJ SURJUDP OLQH� DQ\ FKDQJHV WKDW
\RX PDWH DUH LJQRUHG�

ENTER³,I \RX SUHVVENTERZKHQ WKH FRPSXWHU LV GLVSOD\LQJ RQO\ D OLQH QXPEHU �WKDW LV� D OLQH QXPEHU
QRW IROORZHG E\ DQ\ FKDUDFWHUV�� WKH FRPSXWHU OHDYHV 1XPEHU 0RGH� ,I WKH OLQH QXPEHU LV WKH QXPEHU
RI DQ H[LVWLQJ SURJUDP OLQH� WKDW SURJUDP OLQH LV QRW FKDQJHG RU GHOHWHG�

,I \RX SUHVV ENTER ZKHQ WKH FRPSXWHU LV GLVSOD\LQJ D OLQH QXPEHU IROORZHG E\ D SURJUDP OLQH� WKDW OLQH
LV DFFHSWHG DQG WKH QH[W OLQH QXPEHU LV JHQHUDWHG� 7KH GLVSOD\HG OLQH PD\ EH D QHZ OLQH WKDW \RX KDYH
HQWHUHG� DQ H[LVWLQJ SURJUDP OLQH WKDW \RX KDYH QRW FKDQJHG� RU DQ H[LVWLQJ SURJUDP OLQH WKDW \RX KDYH
HGLWHG�

UP ARROW (FCTN E) ³ UP ARROW ZRUNV H[DFWO\ WKH VDPH DV ENTER LQ 1XPEHU 0RGH�

DOWN ARROW (FCTN X) ³ DOWN ARROW ZRUNV H[DFWO\ WKH VDPH DV ENTER LQ 1XPEHU 0RGH�
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4.66.4. Example

,Q WKH IROORZLQJ� ZKDW \RX W\SH LV 81'(5/,1('� 3UHVV ENTER DIWHU HDFK OLQH� 180 LQVWUXFWV WKH
FRPSXWHU WR QXPEHU VWDUWLQJ DW ��� ZLWK LQFUHPHQWV RI ���

NUM
100 X=4
110 Z=10
120
NUM 110
110 Z=11
120 PRINT (Y+X)/Z
130
NUM 105,5
105 Y=7
110 Z=11
115
LIST
100 X=4
105 Y=7
110 Z=11
120 PRINT (X+Y)/Z

180 ��� LQVWUXFWV WKH FRPSXWHU WR QXPEHU VWDUWLQJ DW ��� ZLWK LQFUHPHQWV RI ��� &KDQJH OLQH ��� WR
= ���

180����� LQVWUXFWV WKH FRPSXWHU WR QXPEHU VWDUWLQJ DW OLQH ��� ZLWK LQFUHPHQWV RI �� /LQH ��� DOUHDG\
H[LVWV�
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4.67. OLD

4.67.1. Format

OLD ["] file-specification ["]

4.67.2. Cross Reference

6$9(

4.67.3. Descri ption

7KH 2/' FRPPDQG ORDGV D SURJUDP IURP DQ H[WHUQDO VWRUDJH GHYLFH LQWR PHPRU\�

7KH ILOH�VSHFLILFDWLRQ LQGLFDWHV WKH QDPH RI WKH SURJUDP WR EH ORDGHG IURP WKH H[WHUQDO GHYLFH� 7KH
ILOH�VSHFLILFDWLRQ� D VWULQJ FRQVWDQW� FDQ RSWLRQDOO\ EH HQFORVHG LQ TXRWDWLRQ PDUNV�

7KH SURJUDP WR EH ORDGHG FDQ EH RQH RI WKH IROORZLQJ�

� $ VDYHG 0<$5& ([WHQGHG %$6,& ,, SURJUDP�

� $ ILOH LQ ',63/$<�9$5,$%/( �� IRUPDW� FUHDWHG E\ WKH /,67 FRPPDQG RU D WH[W HGLWLQJ RU ZRUG
SURFHVVLQJ SURJUDP�

� $ VSHFLDOO\ SUHSDUHG DVVHPEO\�ODQJXDJH SURJUDP WKDW H[HFXWH D DXWRPDWLFDOO\ ZKHQ LW LV ORDGHG�

%HIRUH WKH SURJUDP LV ORDGHG� DOO RSHQ ILOHV DUH FORVHG� 7KH SURJUDP FXUUHQWO\ LQ PHPRU\ LV HUDVHG DIWHU
WKH SURJUDP EHJLQV WR ORDG� )RU PRUH LQIRUPDWLRQ VHH �/RDGLQJ DQ ([LVWLQJ 3URJUDP��

4.67.4. Protected and Un protected Pro grams

7R H[HFXWH DQ XQSURWHFWHG0<$5&([WHQGHG%$6,& ,, SURJUDP WKDW KDV EHHQ ORDGHG LQWRPHPRU\� HQWHU
WKH 581 FRPPDQG ZKHQ WKH FXUVRU DSSHDUV� <RX FDQ XVH WKH /,67 FRPPDQG WR GLVSOD\ WKH SURJUDP RU
DQ\ SRUWLRQ RI WKH SURJUDP�

,I WKH SURJUDP ZDV VDYHG XVLQJ WKH 3527(&7(' RSWLRQ RI WKH 6$9( FRPPDQG� LW VWDUWV H[HFXWLQJ
DXWRPDWLFDOO\ ZKHQ LW LV ORDGHG� :KHQ WKH SURJUDP HQGV �HLWKHU QRUPDOO\ RU EHFDXVH DQ HUURU� RU VWRSV
DW D EUHDNSRLQW� LW LV HUDVHG IURP PHPRU\�
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4.67.5. Examples

OLD CS1
'LVSOD\V LQVWUXFWLRQV DQG WKHQ ORDGV LQWR WKH FRPSXWHU
V PHPRU\ D SURJUDP IURP D FDVVHWWH
UHFRUGHU�

OLD "DSK1.MYPROG"
/RDGV LQWR WKH FRPSXWHU
V PHPRU\ WKH SURJUDP 0<352* IURP GLVNHWWH LQ GLVN GULYH RQH�

OLD DSK.DISK3.UPDATE85
/RDGV LQWR WKH FRPSXWHU
V PHPRU\ WKH SURJUDP 83'$7(�� IURP WKH GLVNHWWH QDPHG ',6.��
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4.68. ON BREAK

4.68.1. Format

ON BREAK STOP
ON BREAK NEXT

4.68.2. Cross Reference

%5($.

4.68.3. Descri ption

7KH 21 %5($. VWDWHPHQW HQDEOHV \RX WR VSHFLI\ WKH DFWLRQ \RX ZDQW WKH FRPSXWHU WR WDNH ZKHQ HLWKHU
D EUHDNSRLQW LV HQFRXQWHUHG RU CLEAR (FCTN 4) LV SUHVVHG�

,I \RX HQWHU WKH 6723 RSWLRQ� RU LI \RXU SURJUDP GRHV QRW LQFOXGH DQ 21 %5($. VWDWHPHQW� SURJUDP
H[HFXWLRQ VWRSV ZKHQ D EUHDNSRLQW LV HQFRXQWHUHG RU CLEAR LV SUHVVHG�

,I \RX HQWHU WKH1(;7 RSWLRQ� SURJUDP H[HFXWLRQ FRQWLQXHV QRUPDOO\ �ZLWK WKH QH[W SURJUDP VWDWHPHQW�
ZKHQ D EUHDNSRLQW LV HQFRXQWHUHG RU CLEAR LV SUHVVHG� ,I \RX SUHVV CLEAR ZKLOH WKH FRPSXWHU LV
SHUIRUPLQJ DQ LQSXW RU DQ RXWSXW RSHUDWLRQ ZLWK FHUWDLQ H[WHUQDO GHYLFHV� DQ HUURU FRQGLWLRQ RFFXUV�
FDXVLQJ WKH SURJUDP WR KDOW� :KHQ WKH 1(;7 RSWLRQ LV LQ HIIHFW� SUHVVLQJ QUIT (FCTN =) LV WKH RQO\ ZD\
WR LQWHUUXSW \RXU SURJUDP�+RZHYHU� SUHVVLQJQUIT HUDVHV WKH SURJUDP LQPHPRU\ DQG FDXVHV \RX WR H[LW
IURP0<$5&([WHQGHG %$6,& ,, ZLWKRXW FORVLQJ DQ\ RSHQ ILOHV� SRVVLEO\ FDXVLQJ WKH ORVV RI GDWD LQ WKRVH
ILOHV�

21%5($. GRHV QRW DIIHFW D EUHDNSRLQW WKDW RFFXUV ZKHQ D %5($. VWDWHPHQW ZLWK QR OLQH�QXPEHU�OLVW
LV HQFRXQWHUHG LQ D SURJUDP�
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4.68.4. Program

7KH IROORZLQJ SURJUDP LOOXVWUDWHV WKH XVH RI 21 %5($.�

100 CALL CLEAR
110 BREAK 150
120 ON BREAK NEXT
130 BREAK
140 FOR A=1 TO 50
150 PRINT "CLEAR IS DISABLED."
160 NEXT A
170 ON BREAK STOP
180 FOR A=1 TO 50
190 PRINT "NOW IT WORKS."
200 NEXT A

/LQH ��� VHWV D EUHDNSRLQW DW OLQH ����

/LQH ��� VHWV EUHDNSRLQW KDQGOLQJ WR JR WR WKH QH[W OLQH�

$ EUHDNSRLQW RFFXUV DW OLQH ��� GHVSLWH OLQH ���� EHFDXVH QR OLQH QXPEHU KDV EHHQ VSHFLILHG DIWHU %5($.�
(QWHU &217,18(�

1R EUHDNSRLQW RFFXUV DW OLQH ��� EHFDXVH RI OLQH ���� CLEAR KDV QR HIIHFW GXULQJ WKH H[HFXWLRQ RI OLQHV
��� WKURXJK ��� EHFDXVH RI OLQH ���� /LQH ��� UHVWRUHV WKH QRUPDO XVH RI CLEAR �
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4.69. ON ERROR

4.69.1. Format

ON ERROR STOP
ON ERROR line-number

4.69.2. Cross Reference

(55� *268%� 5(7851

4.69.3. Descri ption

7KH 21(5525 VWDWHPHQW HQDEOHV \RX WR VSHFLI\ WKH DFWLRQ \RX ZDQW WKH FRPSXWHU WR WDNH LI D SURJUDP
HUURU RFFXUV�

,I \RX HQWHU WKH 6723 RSWLRQ� RU LI \RXU SURJUDP GRHV QRW LQFOXGH DQ 21 (5525 VWDWHPHQW� SURJUDP
H[HFXWLRQ VWRSV ZKHQ D SURJUDP HUURU RFFXUV�

,I \RX HQWHU D OLQH�QXPEHU� D SURJUDP HUURU FDXVHV SURJUDP FRQWURO WR EH WUDQVIHUUHG WR WKH VXEURXWLQH
WKDW EHJLQV DW WKH VSHFLILHG OLQH�QXPEHU� $ 5(7851 VWDWHPHQW LQ WKH VXEURXWLQH UHWXUQV FRQWURO WR D
VSHFLILHG SURJUDP VWDWHPHQW�

:KHQ DQ HUURU WUDQVIHUV FRQWURO WR D VXEURXWLQH� WKH OLQH�QXPEHU RSWLRQ LV FDQFHOHG� ,I \RXZLVK WR UHVWRUH
LW� \RXU SURJUDP PXVW H[HFXWH DQ 21 (5525 OLQH�QXPEHU VWDWHPHQW DJDLQ�

7KH 21 (5525 OLQH�QXPEHU VWDWHPHQW GRHV QRW WUDQVIHU FRQWURO ZKHQ WKH HUURU LV FDXVHG E\ D 581
VWDWHPHQW�
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4.69.4. Program

7KH IROORZLQJ SURJUDP LOOXVWUDWHV WKH XVH RI 21 (5525�

100 CALL CLEAR
110 DATA "A","4","B","C"
120 ON ERROR 190
130 FOR G=1 TO 4
140 READ X$
150 X=VAL(X$)
160 PRINT X;"SQUARED IS";X*X
170 NEXT G
180 STOP
190 REM ERROR SUBROUTINE
200 ON ERROR 230
210 X$="5"
220 RETURN
230 REM SECOND ERROR
240 CALL ERR(CODE,TYPE,SEVER,LINE)
250 PRINT "ERROR";CODE;" IN LINE";LINE
260 RETURN 170

/LQH ��� FDXVHV DQ\ HUURU WR SDVV FRQWURO WR OLQH ����

/LQH ��� EHJLQV D ORRS� $Q HUURU RFFXUV LQ OLQH ��� DQG FRQWURO SDVVHV WR OLQH ����

/LQH ��� FDXVHV WKH QH[W HUURU WR SDVV FRQWURO WR OLQH ����

/LQH ��� FKDQJHV WKH YDOXH RI ;� WR DQ DFFHSWDEOH YDOXH� /LQH ��� UHWXUQV FRQWURO WR WKH OLQH LQ ZKLFK WKH
HUURU RFFXUUHG �OLQH �����

7KH VHFRQG WLPH DQ HUURU RFFXUV� WKH 6(&21'(5525 VXEURXWLQH LV FDOOHG EHFDXVH RI OLQH ���� /LQH ���
REWDLQV VSHFLILF LQIRUPDWLRQ DERXW WKH HUURU E\ XVLQJ &$// (55� /LQH ��� UHSRUWV WKH QDWXUH RI WKH
HUURU� DQG OLQH ��� UHWXUQV FRQWURO WR OLQH ��� RI WKH PDLQ SURJUDP� ZKLFK EHJLQV WKH QH[W ,WHUDWLRQ RI
WKH ORRS�

:KHQ WKH WKLUG HUURU RFFXUV� WKHPHVVDJHBAD ARGUMENT IN 150 LV GLVSOD\HG EHFDXVH WKH SURJUDPGRHV
QRW VSHFLI\ ZKDW DFWLRQ WR WDNH LI DQRWKHU HUURU RFFXUV� 3URJUDP H[HFXWLRQ FHDVHV�
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4.70. ON GOSUB

4.70.1. Format

ON numeric-expression GOSUB line-number-list
GOSUB

4.70.2. Cross Reference

*268%� 5(7851

4.70.3. Descri ption

7KH 21 *268% VWDWHPHQW HQDEOHV \RX WR WUDQVIHU FRQGLWLRQDO SURJUDP FRQWURO WR RQH RI VHYHUDO
VXEURXWLQHV�

7KH YDOXH RI WKH QXPHULF�H[SUHVVLRQ GHWHUPLQHV WR ZKLFK RI WKH OLQH QXPEHUV LQ WKH OLQH�QXPEHU�OLVW

SURJUDP FRQWURO LV WUDQVIHUUHG�

,I WKH YDOXH RI WKH QXPHULF�H[SUHVVLRQ LV �� SURJUDP FRQWURO LV WUDQVIHUUHG WR WKH VXEURXWLQH WKDW EHJLQV
DW WKH SURJUDP VWDWHPHQW VSHFLILHG E\ WKH ILUVW OLQH QXPEHU LQ WKH OLQH�QXPEHU�OLVW� LI WKH YDOXH RI WKH
QXPHULF�H[SUHVVLRQ LV �� SURJUDP FRQWURO LV WUDQVIHUUHG WR WKH VXEURXWLQH WKDW EHJLQV DW WKH SURJUDP
VWDWHPHQW VSHFLILHG E\ WKH VHFRQG OLQH QXPEHU LQ WKH OLQH�QXPEHU�OLVW� DQG VR RQ�

,I QHFHVVDU\� WKH YDOXH RI WKH QXPHULF�H[SUHVVLRQ LV URXQGHG WR WKH QHDUHVW LQWHJHU� 7KH YDOXH RI WKH
QXPHULF�H[SUHVVLRQ PXVW EH JUHDWHU WKDQ RU HTXDO WR � DQG OHVV WKDQ RU HTXDO WR WKH QXPEHU RI OLQH
QXPEHUV LQ WKH OLQH�QXPEHU�OLVW�

7KH OLQH�QXPEHU�OLVW FRQVLVWV RI RQH RU PRUH OLQH QXPEHUV VHSDUDWHG E\ FRPPDV� (DFK OLQH QXPEHU
VSHFLILHV D SURJUDP VWDWHPHQW DW ZKLFK D VXEURXWLQH EHJLQV�

8VH D 5(7851 VWDWHPHQW WR UHWXUQ SURJUDP FRQWURO WR WKH VWDWHPHQW LPPHGLDWHO\ IROORZLQJ WKH 21
*268% VWDWHPHQW WKDW FDOOHG WKH VXEURXWLQH�

7R DYRLG XQH[SHFWHG UHVXOWV� LW LV UHFRPPHQGHG WKDW \RX H[HUFLVH VSHFLDO FDUH LI \RX XVH 21 *268% WR
WUDQVIHU FRQWURO WR RU IURP D VXESURJUDP RU LQWR D )25�1(;7 ORRS�

4.70.4. Examples

100 ON X GOSUB 1000,2000,300
7UDQVIHUV FRQWURO WR ���� LI ; LV �� ���� LI ; LV �� DQG ��� LI ; LV ��

100 ON P-4 GOSUB 200,250,300,800,170
7UDQVIHUV FRQWURO WR ��� LI 3�� LV � �3 LV ��� ��� LI 3�� LV �� ��� LI 3�� LV �� ��� LI 3�� LV �� DQG ���
LI 3�� LV ��
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4.70.5. Program

7KH IROORZLQJ SURJUDP LOOXVWUDWHV D XVH RI 21 *268%�

100 CALL CLEAR
110 DISPLAY AT(11,1):"CHOOSE ONE OF THE FOLLOWING:"
120 DISPLAY AT(13,1):"1 ADD TWO NUMBERS."
130 DISPLAY AT(14,1):"2 MULTIPLY TWO NUMBERS."
140 DISPLAY AT(15,1):"3 SUBTRACT TWO NUMBERS."
150 DISPLAY AT(16,1):"4 EXIT PROGRAM."
160 DISPLAY AT(20,1):"YOUR CHOICE:"
170 DISPLAY AT(22,2):"FIRST NUMBER."
180 DISPLAY AT(23,1):"5ECOND NUMBER."
190 CALL MARGINS(3,30,1,24)
200 ACCEPT AT(20,14)VALIDATE(DIGIT):CHOICE
210 IF CHOICE<1 OR CHOICE>4 THEN 200
220 IF CHOICE=4 THEN STOP
230 ACCEPT AT(22,16)VALIDATE(NUMERIC):FIRST
240 ACCEPT AT(23,16)VALIDATE(NUMERIC):SECOND
250 CALL MARGINS(3,30,1,8)
260 ON CHOICE GOSUB 280,300,320
270 GOTO 190
280 DISPLAY AT(3,1)ERASE ALL:FIRST;"PLUS";SECOND;"EQUALS";FIRST+SECOND
290 RETURN
300 DISPLAY AT(3,1)ERASE ALL:FIRST;"TIMES";SECOND;"EQUALS";FIRST*SECOND
310 RETURN
320 DISPLAY AT(3,1)ERASE ALL:FIRST;"MINUS";SECOND;"EQUALS";FIRST-SECOND
330 RETURN

/LQH ��� GHWHUPLQHV ZKHUH WR JR DFFRUGLQJ WR WKH YDOXH RI &+2,&(�
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4.71. ON GOTO

4.71.1. Format

ON numeric-expression GOTO line-number-list
                      GOTO

4.71.2. Cross Reference

*272

4.71.3. Descri ption

7KH 21 *272 VWDWHPHQW HQDEOHV \RX WR WUDQVIHU XQFRQGLWLRQDO SURJUDP FRQWURO WR RQH RI VHYHUDO
SURJUDP VWDWHPHQWV�

7KH YDOXH RI WKH QXPHULF�H[SUHVVLRQ GHWHUPLQHV WR ZKLFK RI WKH OLQH QXPEHUV LQ WKH OLQH�QXPEHU�OLVW

SURJUDP FRQWURO LV WUDQVIHUUHG� ,I WKH YDOXH RI WKH QXPHULF�H[SUHVVLRQ LV �� SURJUDP FRQWURO LV WUDQVIHUUHG
WR WKH SURJUDP VWDWHPHQW VSHFLILHG E\ WKH ILUVW OLQH QXPEHU LQ WKH OLQH�QXPEHU�OLVW� LI WKH YDOXH RI WKH
QXPHULF�H[SUHVVLRQ LV �� SURJUDP FRQWURO LV WUDQVIHUUHG WR WKH SURJUDP VWDWHPHQW VSHFLILHG E\ WKH VHFRQG
OLQH QXPEHU LQ WKH OLQH�QXPEHU�OLVW� DQG VR RQ�

,I QHFHVVDU\� WKH YDOXH RI WKH QXPHULF�H[SUHVVLRQ LV URXQGHG WR WKH QHDUHVW LQWHJHU� 7KH YDOXH RI WKH
QXPHULF�H[SUHVVLRQ PXVW EH JUHDWHU WKDQ RU HTXDO WR � DQG OHVV WKDQ RU HTXDO WR WKH QXPEHU RI OLQH
QXPEHUV LQ WKH OLQH�QXPEHU�OLVW�

7KH OLQH�QXPEHU�OLVW FRQVLVWV RI RQH RU PRUH OLQH QXPEHUV VHSDUDWHG E\ FRPPDV� (DFK OLQH QXPEHU
VSHFLILHV D SURJUDP VWDWHPHQW�

7R DYRLG XQH[SHFWHG UHVXOWV� LW LV UHFRPPHQGHG WKDW \RX H[HUFLVH FDUH LI \RX XVH 21 *272 WR WUDQVIHU
FRQWURO WR RU IURP D VXEURXWLQH RU D VXESURJUDP RU LQWR D )25�1(;7 ORRS�

4.71.4. Examples

100 ON X GOTO 1000,2000,300
7UDQVIHUV FRQWURO WR ���� LI ; LV �� ���� LI ; LV �� DQG ��� LI ; LV �� 7KH HTXLYDOHQW VWDWHPHQW
XVLQJ DQ ,)�7+(1�(/6( VWDWHPHQW LV ,) ; � 7+(1 ���� (/6( ,) ; � 7+(1 ���� (/6( ,)
; � 7+(1 ��� (/6( 35,17 �(5525����6723�

100 ON P-4 GOTO 200,250,300,800,170
7UDQVIHUV FRQWURO WR ��� LI 3�� LV � �3 LV ��� ��� LI 3�� LV �� ��� LI 3�� LV �� ��� LI 3�� LV �� DQG ���
LV 3�� LV ��
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4.71.5. Program

7KH IROORZLQJ SURJUDP LOOXVWUDWHV D XVH RI 21 *272� /LQH ��� GHWHUPLQHV ZKHUH WR JR DFFRUGLQJ WR WKH
YDOXH RI &+2,&(�

100 CALL CLEAR
110 DISPLAY AT(11,1):"CHOOSE ONE OF THE FOLLOWING:"
120 DISPLAY AT(13,1):"1 ADD TWO NUMBERS."
130 DISPLAY AT(14,1):"2 MULTIPLY TWO NUMBERS."
140 DISPLAY AT(15,1):"3 SUBTRACT TWO NUMBERS."
150 DISPLAY AT(16,1):"4 EXIT PROGRAM."
160 DISPLAY AT(20,1):"YOUR CHOICE:"
170 DISPLAY AT(22,2):"FIRST NUMBER:"
180 DISPLAY AT(23,1):"SECOND NUMBER:"
190 CALL MARGINS(3,30,1,24)
200 ACCEPT AT(20,14)VALIDATE(DIGIT):CHOICE
210 IF CHOICE<1 OR CHOICE>4 THEN 200
220 IF CHOICE=4 THEN STOP
230 ACCEPT AT(22,16)VALIDATE(NUMERIC):FIRST
240 ACCEPT AT(23,16)VALIDATE(NUMERIC):SECOND
250 CALL MARGINS(3,30,1,8)
260 ON CHOICE GOTO 270,290,310
270 DISPLAY AT(3,1)ERASE ALL:FIRST;"PLUS";SECOND;"EQUALS";FIRST+SECOND
280 GOTO 190
290 DISPLAY AT(3,1)ERASE ALL:FIRST;"TIMES";SECOND;"EQUALS";FIRST*SECOND
300 GOTO 190
310 DISPLAY AT(3,1)ERASE ALL:FIRST;"MINUS";SECOND;"EQUALS";FIRST-SECOND
320 GOTO 190
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4.72. ON WARNING

4.72.1. Format

ON WARNING PRINT
           STOP
           NEXT

4.72.2. Descri ption

7KH 21 :$51,1* VWDWHPHQW HQDEOHV \RX WR VSHFLI\ WKH DFWLRQ \RX ZDQW WKH FRPSXWHU WR WDNH LI D
ZDUQLQJ FRQGLWLRQ RFFXUV GXULQJ WKH H[HFXWLRQ RI \RXU SURJUDP�

$ ZDUQLQJ� D FRQGLWLRQ FDXVHG E\ LQYDOLG LQSXW RU RXWSXW� GRHV QRW QRUPDOO\ FDXVH SURJUDP H[HFXWLRQ WR
EH WHUPLQDWHG�

,I \RX HQWHU WKH 35,17 RSWLRQ� RU LI \RXU SURJUDP GRHV QRW LQFOXGH DQ 21 :$51,1* VWDWHPHQW� WKH
FRPSXWHU GLVSOD\V D ZDUQLQJ PHVVDJH ZKHQ D ZDUQLQJ FRQGLWLRQ RFFXUV GXULQJ SURJUDP H[HFXWLRQ�

,I \RX HQWHU WKH 6723 RSWLRQ� SURJUDP H[HFXWLRQ VWRSV ZKHQ DZDUQLQJ FRQGLWLRQ RFFXUV GXULQJ SURJUDP
H[HFXWLRQ�

,I \RX HQWHU WKH 1(;7 RSWLRQ� SURJUDP H[HFXWLRQ FRQWLQXHV QRUPDOO\ ZKHQ D ZDUQLQJ FRQGLWLRQ RFFXUV
DQG QR ZDUQLQJ PHVVDJH LV GLVSOD\HG� 1RUPDOO\� H[HFXWLRQ FRQWLQXHV EHJLQQLQJ ZLWK WKH QH[W SURJUDP
VWDWHPHQW� KRZHYHU� LI WKH FDXVH RI WKH ZDUQLQJ LV DQ LQYDOLG UHVSRQVH WR DQ ,1387 VWDWHPHQW� SURJUDP
H[HFXWLRQ FRQWLQXHV EHJLQQLQJ ZLWK WKDW VDPH ,1387 VWDWHPHQW�

<RX PD\ KDYH PXOWLSOH 21 :$51,1* VWDWHPHQWV LQ WKH VDPH SURJUDP�

,I \RXU SURJUDP LV UXQQLQJ LQ WKH +LJK�5HVROXWLRQ 0RGH� QR PHVVDJH LV GLVSOD\HG� 6HH $SSHQGL[ .�
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4.72.3. Program

7KH IROORZLQJ SURJUDP LOOXVWUDWHV WKH XVH RI 21 :$51,1*�

100 CALL CLEAR
110 ON WARNING NEXT
120 PRINT 120,5/0
130 ON WARNING PRINT
140 PRINT 140,5/0
150 ON WARNING STOP
160 PRINT 160,5/0
170 PRINT 170
RUN
120        9.99999E+**
140
* WARNING
  NUMERIC OVERFLOW IN 140
            9.99999E+**
160
* WARNING
  NUMERIC OVERFLOW IN 160

/LQH ��� VHWV ZDUQLQJ KDQGOLQJ WR JR WR WKH QH[W OLQH� /LQH ��� WKHUHIRUH SULQWV WKH UHVXOW ZLWKRXW DQ\
PHVVDJH�

/LQH ��� VHWV ZDUQLQJ KDQGOLQJ WR WKH GHIDXOW� SULQWLQJ WKHPHVVDJH DQG WKHQ FRQWLQXLQJ H[HFXWLRQ� /LQH
��� WKHUHIRUH SULQWV ���� WKHQ WKH ZDUQLQJ� DQG WKHQ FRQWLQXHV�

/LQH ��� VHWVZDUQLQJ KDQGOLQJ WR SULQW WKHZDUQLQJPHVVDJH DQG WKHQ VWRS H[HFXWLRQ� /LQH ��� WKHUHIRUH
SULQWV ��� DQG WKH ZDUQLQJ PHVVDJH DQG WKHQ VWRSV�
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4.73. OPEN

4.73.1. Format

OPEN #file-number : file-specification [ file-organization [ size ]]
[, file-type ][, open-mode ][, record-type [ record-length ]]

4.73.2. Cross Reference

&/26(� ,1387� 35,17

4.73.3. Descri ption

7KH23(1 LQVWUXFWLRQ HVWDEOLVKHV DQ DVVRFLDWLRQ EHWZHHQ WKH FRPSXWHU DQG DQ H[WHUQDO GHYLFH� HQDEOLQJ
\RX WR VWRUH� UHWULHYH� DQG SURFHVV GDWD�

7KH ILOH�QXPEHU LV D QXPHULF H[SUHVVLRQ KDYLQJ D YDOXH EHWZHHQ � DQG ���� 7KH ILOH�QXPEHU LV DVVLJQHG
WR WKH H[WHUQDO ILOH RU GHYLFH LQGLFDWHG E\ WKH ILOH�VSHFLILFDWLRQ� VR WKDW LQSXW�RXWSXW SURFHVVLQJ
LQVWUXFWLRQV PD\ UHIHU WR WKH ILOH E\ LWV ILOH�QXPEHU� :KLOH D ILOH LV RSHQ� LWV ILOH�QXPEHU FDQQRW EH
DVVLJQHG WR DQRWKHU ILOH� +RZHYHU� \RX PD\ KDYH PRUH WKDQ RQH ILOH RSHQ WR D GHYLFH DW RQH WLPH�
)LOH�QXPEHU � DOZD\V UHIHUV WR WKH NH\ERDUG DQG VFUHHQ RI \RXU FRPSXWHU� DQG LV DOZD\V RSHQ� <RX FDQQRW
RSHQ RU FORVH ILOH�QXPEHU ��

,I QHFHVVDU\� WKH ILOH�QXPEHU LV URXQGHG WR WKH QHDUHVW LQWHJHU�

7KH ILOH�VSHFLILFDWLRQ LV D VWULQJ H[SUHVVLRQ� LI \RX XVH D VWULQJ FRQVWDQW� \RX PXVW HQFORVH LW LQ TXRWDWLRQ
PDUNV�

6HH $SSHQGL[ . LI \RX DUH ZRUNLQJ ZLWK ILOHV LQ +LJK�5HVROXWLRQ 0RGH�
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4.73.4. Options

7KH IROORZLQJ RSWLRQV PD\ EH HQWHUHG LQ DQ\ RUGHU�

),/(�25*$1,=$7,21
7KH ILOH�RUJDQL]DWLRQ VSHFLILHV ZKHWKHU UHFRUGV DUH WR EH DFFHVVHG VHTXHQWLDOO\ RU UDQGRPO\�
(QWHU 6(48(17,$/ IRU VHTXHQWLDO DFFHVV� RU 5(/$7,9( IRU UDQGRP DFFHVV� 5HFRUGV LQ D
VHTXHQWLDO�DFFHVV ILOH DUH UHDG RU ZULWWHQ LQ VHTXHQFH IURP EHJLQQLQJ WR HQG� 5HFRUGV LQ D
UDQGRP�DFFHVV �UHODWLYH�UHFRUG� ILOH FDQ EH DFFHVVHG LQ DQ\ RUGHU �WKH\ FDQ EH SURFHVVHG UDQGRPO\
RU VHTXHQWLDOO\��

,I \RX GR QRW VSHFLI\ D ILOH�RUJDQL]DWLRQ� LW LV DVVXPHG WR EH 6(48(17,$/�

6,=(
<RX FDQ RSWLRQDOO\ VSHFLI\ WKH LQLWLDO VL]H RI WKH ILOH� 6L]H LV D QXPHULF H[SUHVVLRQ� WKH YDOXH RI
ZKLFK VSHFLILHV WKH LQLWLDO QXPEHU RI UHFRUGV LQ WKH ILOH�1RWH� 7KH VL]H RSWLRQ FDQQRW EH XVHGZLWK
DOO SHULSKHUDOV�

),/(�7<3(
7KH ILOH�W\SH VSHFLILHV WKH IRUPDW RI GDWD LQ WKH ILOH�

,17(51$/³7KH FRPSXWHU WUDQVIHUV GDWD LQ ELQDU\ IRUPDW� 7KLV LV WKH PRVW HIILFLHQW PHWKRG
RI VHQGLQJ GDWD�

',63/$< ³ 7KH FRPSXWHU WUDQVIHUV GDWD LQ $6&,, IRUPDW� ',63/$< ILOHV FDQ RQO\ XVH ),;('
UHFRUGV RI �� RU ���� ,I QR ILOH�W\SH LV VSHFLILHG LQ 23(1� WKH GHIDXOW LV ',63/$<�

',63/$< W\SH ILOHV UHTXLUH D VSHFLDO NLQG RI RXWSXW UHFRUG� (DFK HOHPHQW LQ WKH 35,17 ILHOG
PXVW EH VHSDUDWHG E\ D FRPPD HQFORVHG LQ TXRWDWLRQ PDUNV� 7KH FRPPD VHUYHV DV D ILHOG
VHSDUDWRU LQ WKH ILOH� 7KH RPLVVLRQ RI WKLV FRPPD FDXVHV DQ ,�2 HUURU�1RWH� 7KLV LV QRW WKH VDPH
DV D SULQW VHSDUDWRU� ZKLFKPXVW EH LQVHUWHG EHWZHHQ DQ HOHPHQW LQ WKH 35,17 ILHOG DQG WKH ILHOG
VHSDUDWRU�
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23(1�02'(
7KH RSHQ�PRGH VSHFLILHV WKH LQSXW�RXWSXW RSHUDWLRQV WKDW FDQ EH SHUIRUPHG RQ WKH ILOH�

,1387 ³ 7KH FRPSXWHU FDQ RQO\ UHDG GDWD IURP WKH ILOH�

287387 ³ 7KH FRPSXWHU FDQ RQO\ ZULWH GDWD WR WKH ILOH�

83'$7( ³ 7KH FRPSXWHU FDQ ERWK UHDG IURP DQG ZULWH WR WKH ILOH�

$33(1'³ 7KH FRPSXWHU FDQ RQO\ ZULWH GDWD DQG RQO\ DW WKH HQG RI WKH ILOH� UHFRUGV DOUHDG\ LQ
WKH ILOH FDQQRW EH DFFHVVHG�

,I \RX RSHQ DQ H[LVWLQJ ILOH IRU 287387� WKH GDWD LWHPV \RX ZULWH WR WKH ILOH UHSODFH WKRVH
FXUUHQWO\ LQ WKH ILOH�

,I \RX GR QRW VSHFLI\ DQ RSHQ�PRGH� LW LV DVVXPHG WR EH 83'$7(�

5(&25'�7<3(
7KH UHFRUG�W\SH VSHFLILHV ZKHWKHU WKH UHFRUGV LQ WKH ILOH DUH ),;(' �DOO RI WKH VDPH OHQJWK� RU
9$5,$%/( �RI YDULRXV OHQJWKV��

6(48(17,$/ ILOHV FDQ KDYH ),;(' RU 9$5,$%/( UHFRUGV� ,I \RX GR QRW VSHFLI\ WKH UHFRUG�W\SH
RI D 6(48(17,$/ ILOH� LW LV DVVXUHG WR EH 9$5,$%/(�

5(/$7,9( ILOHV PXVW KDYH ),;(' UHFRUGV� ,I \RX GR QRW VSHFLI\ WKH UHFRUG�W\SH RI D 5(/$7,9(
ILOH� LW LV DVVXPHG WR EH ),;('�

5(&25'�/(1*7+
<RX FDQ RSWLRQDOO\ VSHFLI\ WKH OHQJWK RI UHFRUGV LQ WKH ILOH�5HFRUG�OHQJWK LV D QXPHULF H[SUHVVLRQ�
WKH YDOXH RI ZKLFK VSHFLILHV WKH IL[HG VL]H �IRU ),;(' UHFRUGV� RU PD[LPXP VL]H �IRU 9$5,$%/(
UHFRUGV� RI HDFK UHFRUG�

,I \RX GR QRW VSHFLI\ D UHFRUG�OHQJWK� LWV YDOXH LV VXSSOLHG E\ WKH SHULSKHUDO�

,I \RX RSHQ D ILOH WKDW GRHV QRW H[LVW� D ILOH LV FUHDWHG ZLWK WKH RSWLRQV \RX VSHFLI\� ,I \RX RSHQ D ILOH WKDW
GRHV H[LVW� WKH RSWLRQV \RX VSHFLI\ PXVW EH WKH VDPH DV WKH RSWLRQV WKDW \RX VSHFLILHG ZKHQ \RX FUHDWHG
WKH ILOH� H[FHSW WKDW D ILOH ZLWK ),;(' UHFRUGV FDQ EH RSHQHG DV HLWKHU 6(48(17,$/ RU 5(/$7,9(�
UHJDUGOHVV RI WKH ILOH�RUJDQL]DWLRQ WKDW \RX VSHFLILHG ZKHQ \RX FUHDWHG WKH ILOH�

)RU PRUH LQIRUPDWLRQ DERXW WKH RSWLRQV DYDLODEOH ZLWK D SDUWLFXODU GHYLFH� UHIHU WR WKH RZQHU
V PDQXDO
WKDW FRPHV ZLWK WKDW GHYLFH�



MYARC Extended BASIC II

151

4.73.5. Examples

100 OPEN #1:"CS1",OUTPUT,FIXED
2SHQV D ILOH RQ FDVVHWWH� 7KH ILOH LV 6(48(17,$/� ZLWK GDWD VWRUHG LQ',63/$< IRUPDW� 7KH ILOH
LV RSHQHG LQ 287387 PRGH ZLWK ),;(' OHQJWK UHFRUGV RI �� E\WHV�

300 OPEN #23:"DSK.MYDISK.X",RELATIVE 100,INTERNAL,FIXED,UPDATE
2SHQV D ILOH QDPHG �;�� 7KH ILOH LV RQ WKH GLVNHWWH QDPHG 0<',6. LQ ZKLFKHYHU GULYH WKDW
GLVNHWWH LV ORFDWHG� 7KH ILOH LV 5(/$7,9(� ZLWK GDWD NHSW LQ ,17(51$/ IRUPDW ZLWK ),;('
OHQJWK UHFRUGV RI �� E\WHV� 7KH ILOH LV RSHQHG LQ 83'$7(PRGH DQG VWDUWV ZLWK ��� UHFRUGV PDGH
DYDLODEOH IRU LW�

100 OPEN #234:A$,INTERNAL
:KHUH $� HTXDOV �'6.��$%&�� DVVXPHV D ILOH RQ WKH GLVNHWWH LQ GULYH � ZLWK D QDPH RI $%&� 7KH
ILOH LV 6(48(17,$/� ZLWK GDWD NHSW LQ ,17(51$/ IRUPDW� 7KH ILOH LV RSHQHG LQ83'$7(PRGH
ZLWK 9$5,$%/( OHQJWK UHFRUGV WKDW KDYH D PD[LPXP OHQJWK RI �� E\WHV�

4.73.6. Program

7KH IROORZLQJ SURJUDP HPXODWHV WKH XVH RI WKH 6,=( RSWLRQ LQ DQ 23(1 VWDWHPHQW�

100 OPEN #1:"DSK1.LARGE",RELATIVE
110 PRINT #1,REC 100:0
120 CLOSE #1
130 OPEN #1:"DSK1.LARGE",SEQUENTIAL,FIXED
200 CLOSE #1

/LQH ��� RSHQV D 5(/$7,9( ILOH RQ GLVNHWWH�

/LQH ��� ZULWHV WR WKH ���WK UHFRUG� WKHUHE\ UHVHUYLQJ VSDFH IRU ��� FRQWLJXRXV UHFRUGV�

/LQH ��� FORVHV WKH ILOH�

/LQH ��� UHRSHQV WKH ILOH� WKLV WLPH ZLWK 6(48(17,$/ ILOH RUJDQL]DWLRQ�

/LQH ��� FORVHV WKH ILOH�
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4.74. OPTION BASE

4.74.1. Format

OPTION BASE 0
            1

4.74.2. Cross Reference

',0� ,17(*(5� 5($/

4.74.3. Descri ption

7KH 237,21 %$6( VWDWHPHQW HQDEOHV \RX WR VHW WKH ORZHU OLPLW RI DUUD\ VXEVFULSWV�

<RX FDQ XVH WKH 237,21%$6( VWDWHPHQW WR VSHFLI\ D ORZHU DUUD\�VXEVFULSW OLPLW RI HLWKHU � RU �� ,I \RXU
SURJUDP GRHV QRW LQFOXGH DQ 237,21 %$6( VWDWHPHQW� WKH ORZHU OLPLW LV VHW WR ��

7KH 237,21 %$6( VWDWHPHQW DSSOLHV WR HYHU\ DUUD\ LQ \RXU SURJUDP� <RX FDQ KDYH RQO\ RQH 237,21
%$6( VWDWHPHQW LQ D SURJUDP�

,I \RX GR QRW VHW WKH ORZHU DUUD\�VXEVFULSW OLPLW WR �� WKH FRPSXWHU UHVHUYHVPHPRU\ IRU HOHPHQW � RI HDFK
GLPHQVLRQ RI HDFK DUUD\� 7R DYRLG UHVHUYLQJ XQQHFHVVDU\ PHPRU\� LW LV UHFRPPHQGHG WKDW \RX VHW WKH
ORZHU OLPLW WR � LI \RXU SURJUDP GRHV QRW XVH HOHPHQW ��

7KH237,21%$6( VWDWHPHQWPXVW KDYH D ORZHU OLQH QXPEHU WKDQ DQ\ ',0 VWDWHPHQW RU DQ\ UHIHUHQFH
WR DQ DUUD\ LQ \RXU SURJUDP� 7KH 237,21 %$6( VWDWHPHQW LV HYDOXDWHG GXULQJ SUH�VFDQ DQG LV QRW
H[HFXWHG�

7KH 237,21 %$6( VWDWHPHQW FDQQRW EH SDUW RI DQ ,) 7+(1 VWDWHPHQW�

4.74.4. Example

100 OPTION BASE 1
6HWV WKH ORZHVW DOORZDEOH VXEVFULSW RI DOO DUUD\V WR RQH�
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4.75. PATTERN sub program

4.75.1. Format

CALL PATTERN(#sprite-number , character-code [,...])

4.75.2. Cross Reference

&+$5� 0$*1,)<� 635,7(

4.75.3. Descri ption

7KH 3$77(51 VXESURJUDP HQDEOHV \RX WR FKDQJH WKH SDWWHUQ RI RQH RU PRUH VSULWHV�

7KH VSULWH�QXPEHU LV D QXPHULF H[SUHVVLRQ ZKRVH YDOXH VSHFLILHV WKH QXPEHU RI WKH VSULWH DV DVVLJQHG LQ
WKH 635,7( VXESURJUDP�

&KDUDFWHU�FRGH LV D QXPHULF H[SUHVVLRQ ZLWK D YDOXH IURP ����� VSHFLI\LQJ WKH FKDUDFWHU QXPEHU RI WKH
FKDUDFWHU \RX ZDQW WR XVH DV WKH SDWWHUQ IRU D VSULWH�

,I \RX XVH WKH0$*1,)< VXESURJUDP WR FKDQJH WR GRXEOH�VL]HG VSULWHV� WKH VSULWH GHILQLWLRQ LQFOXGHV WKH
FKDUDFWHU VSHFLILHG E\ WKH FKDUDFWHU�FRGH DQG WKUHH DGGLWLRQDO FKDUDFWHUV �VHH 0$*1,)<��
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4.75.4. Program

7KH IROORZLQJ SURJUDP LOOXVWUDWHV WKH XVH RI WKH 3$77(51 VXESURJUDP�

100 CALL CLEAR
110 CALL COLOR(12,16,16)
120 FOR A=19 TO 24
130 CALL HCHAR(A,1,120,32)
140 NEXT A
150 A$="01071821214141FFFF4141212119070080E09884848282FFFF8282848498E000"
160 B$="01061820305C4681814246242C180700806018342462428181623A0C0418E000"
170 C$="0106182C2446428181465C3020180700806018040C3A6281814262243418E000"
180 CALL CHAR(244,A$,248,B$,252,C$)
190 CALL SPRITE(#1,244,5,130,1,0,8)
200 CALL MAGNIFY(3)
210 FOR A=244 TO 252 STEP 4
220 CALL PATTERN(#1,A)
230 FOR DELAY=1 TO 15:: NEXT DELAY
240 NEXT A
250 GOTO 210

�3UHVV CLEAR WR VWRS WKH SURJUDP��

/LQHV ��� WKURXJK ��� EXLOG D IORRU�

/LQHV ��� WKURXJK ��� GHILQH FKDUDFWHUV ��� WKURXJK ����

/LQH ��� FUHDWHV D VSULWH LQ WKH VKDSH RI D ZKHHO DQG VWDUWV LW PRYLQJ WR WKH ULJKW�

/LQH ��� PDNHV WKH VSULWH GRXEOH�VL]HG�

/LQHV ��� WKURXJK ��� PDNH WKH VSRNHV RI WKH ZKHHO DSSHDU WR PRYH DV WKH FKDUDFWHU GLVSOD\HG LV
FKDQJHG�
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4.76. PEEK sub program — Peek at CPU RAM

4.76.1. Format

CALL PEEK( address , numeric-variable-list
[,"", address , numeric-variable-list [,...]])

4.76.2. Cross Reference

/2$'� 3((.9� 32.(9� 9$/+(;

4.76.3. Descri ption

7KH 3((. VXESURJUDP HQDEOHV \RX WR DVFHUWDLQ WKH FRQWHQWV RI VSHFLILHG &38 PHPRU\ DGGUHVVHV�

<RX FDQ XVH WKH 3((.9 VXESURJUDP WR DVFHUWDLQ WKH FRQWHQWV RI 9'3 PHPRU\�

7KH DGGUHVV LV D QXPHULF H[SUHVVLRQ ZKRVH YDOXH VSHFLILHV WKH ILUVW &38 �&HQWUDO 3URFHVVLQJ 8QLW�
PHPRU\ DGGUHVV DW ZKLFK \RX ZDQW WR SHHN�

7KH DGGUHVV PXVW KDYH D YDOXH IURP ������ WR ����� LQFOXVLYH�

<RX FDQ VSHFLI\ DQ DGGUHVV IURP � WR ����� LQFOXVLYH E\ VSHFLI\LQJ WKH DFWXDO DGGUHVV�

<RX FDQ VSHFLI\ DQ DGGUHVV IURP ����� WR ����� LQFOXVLYH E\ VXEWUDFWLQJ ����� IURP WKH DFWXDO DGGUHVV�
7KLV ZLOO UHVXOW LQ D YDOXH IURP ������ WR �� LQFOXVLYH�

,I \RX NQRZ WKH KH[DGHFLPDO YDOXH RI WKH DGGUHVV� \RX FDQ XVH WKH 9$/+(; IXQFWLRQ WR FRQYHUW LW WR D
GHFLPDO QXPHULF H[SUHVVLRQ� HOLPLQDWLQJ WKH QHHG IRU PDQXDO FDOFXODWLRQV�

,I QHFHVVDU\� WKH DGGUHVV LV URXQGHG WR WKH QHDUHVW LQWHJHU�

7KH QXPHULF�YDULDEOH�OLVW FRQVLVWV RI RQH RU PRUH QXPHULF�YDULDEOHV VHSDUDWHG E\ FRPPDV� %\WHV RI GDWD
VWDUWLQJ IURP WKH VSHFLILHG &38 PHPRU\ DGGUHVV DUH DVVLJQHG VHTXHQWLDOO\ WR WKH QXPHULF�YDULDEOHV LQ
WKH QXPHULF�YDULDEOH�OLVW�

2QH E\WH� ZLWK D YDOXH IURP � WR ��� LQFOXVLYH� LV UHWXUQHG WR HDFK VSHFLILHG QXPHULF�YDULDEOH�

<RX FDQ VSHFLI\ PXOWLSOH DGGUHVVHV DQG QXPHULF�YDULDEOH�OLVWV E\ HQWHULQJ D QXOO VWULQJ �WZR DGMDFHQW
TXRWDWLRQ PDUNV� DV D VHSDUDWRU EHWZHHQ D QXPHULF�YDULDEOH�OLVW DQG WKH QH[W DGGUHVV�

,I \RX FDOO WKH3((.VXESURJUDPZLWK LQYDOLG SDUDPHWHUV� WKH FRPSXWHUPD\ IXQFWLRQ HUUDWLFDOO\ RU FHDVH
WR IXQFWLRQ HQWLUHO\� ,I WKLV RFFXUV� WXUQ RII WKH FRPSXWHU� ZDLW VHYHUDO VHFRQGV� DQG WKHQ WXUQ WKH
FRPSXWHU EDFN RQ DJDLQ�
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4.76.4. Examples

100 CALL PEEK(8192,X1,X2,X3,X4)
5HWXUQV WKH YDOXHV LQ PHPRU\ ORFDWLRQV ����� ����� ����� DQG ���� LQ WKH YDULDEOHV ;�� ;�� ;��
DQG ;�� UHVSHFWLYHO\�

100 CALL PEEK(22433,A,B,C,"",-4276,X,Y,Z)
5HWXUQV WKH YDOXHV LQ ORFDWLRQV ������ ������ DQG ����� LQ $� %� &� UHVSHFWLYHO\� DQG WKH YDOXHV
LQ ORFDWLRQV ������ ������ DQG ����� LQ ;� <� DQG =� UHVSHFWLYHO\�

100 CALL PEEK(VALHEX("4F55"),V1 V2,V3)
8VHV 9$/+(; WR DVFHUWDLQ WKH GHFLPDO HTXLYDOHQW RI WKH KH[DGHFLPDO QXPEHU �)��� ZKLFK LV
������ 7KHQ WKH YDOXHV LQ ORFDWLRQV ������ ������ DQG ����� DUH UHWXUQHG LQ 9�� 9�� DQG 9��
UHVSHFWLYHO\�

4.76.5. Program

7KH IROORZLQJ SURJUDP UHWXUQV LQ $ WKH QXPEHU RI WKH KLJKHVW QXPEHUHG VSULWH ����� FXUUHQWO\ LQ XVH�
$ ]HUR LV UHWXUQHG WR %� EHFDXVH QR VSULWHV DUH GHILQHG DIWHU WKH '(/635,7( VWDWHPHQW�

100 CALL CLEAR
110 CALL SPRITE(#15,33,7,100,100,0,0)
120 CALL PEEK(VALHEX("837A"),A)
130 CALL DELSPRITE(ALL)
140 CALL PEEK(VALHEX("837A"),B)
150 PRINT A,B
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4.77. PEEKV Sub program — Peek at VDP RAM

4.77.1. Format

CALL PEEKV( address , numeric-variable-list
[,"", address , numeric-variable-list [,...])

4.77.2. Cross Reference

/2$'� 3((.� 32.(9� 9$/+(;

4.77.3. Descri ption

7KH 3((.9 VXESURJUDP HQDEOHV \RX WR DVFHUWDLQ WKH FRQWHQWV RI VSHFLILHG 9'3PHPRU\ DGGUHVVHV� <RX
FDQ XVH WKH 3((. VXESURJUDP WR DVFHUWDLQ WKH FRQWHQWV RI &38 PHPRU\�

7KH DGGUHVV LV D QXPHULF H[SUHVVLRQ ZKRVH YDOXH VSHFLILHV WKH ILUVW 9'3 �9LGHR 'LVSOD\ 3URFHVVRU�
PHPRU\ DGGUHVV DW ZKLFK \RX ZDQW WR SHHN�

7KH DGGUHVV PXVW KDYH D YDOXH IURP � WR ����� LQFOXVLYH�

,I \RX NQRZ WKH KH[DGHFLPDO YDOXH RI WKH DGGUHVV �������)))�� \RX FDQ XVH WKH 9$/+(; IXQFWLRQ WR
FRQYHUW LW WR D GHFLPDO QXPHULF H[SUHVVLRQ�

,I QHFHVVDU\� WKH DGGUHVV LV URXQGHG WR WKH QHDUHVW LQWHJHU�

7KH QXPHULF�YDULDEOH�OLVW FRQVLVWV RI RQH RU PRUH QXPHULF�YDULDEOHV VHSDUDWHG E\ FRPPDV� %\WHV RI GDWD
VWDUWLQJ IURP WKH VSHFLILHG 9'3 PHPRU\ DGGUHVV DUH DVVLJQHG VHTXHQWLDOO\ WR WKH QXPHULF YDULDEOHV LQ
WKH QXPHULF�YDULDEOH�OLVW�

2QH E\WH� ZLWK D YDOXH IURP � WR ��� LQFOXVLYH� LV UHWXUQHG WR HDFK VSHFLILHG QXPHULF YDULDEOH�

<RX FDQ VSHFLI\ PXOWLSOH DGGUHVVHV DQG QXPHULF�YDULDEOH�OLVWV E\ HQWHULQJ D QXOO VWULQJ �WZR DGMDFHQW
TXRWDWLRQ PDUNV� DV D VHSDUDWRU EHWZHHQ D QXPHULF�YDULDEOH�OLVW DQG WKH QH[W DGGUHVV�

,I \RX FDOO WKH 3((.9 VXESURJUDP ZLWK LQYDOLG SDUDPHWHUV� WKH FRPSXWHU PD\ IXQFWLRQ HUUDWLFDOO\� ,I
WKLV RFFXUV� WXUQ RII WKH FRPSXWHU� ZDLW VHYHUDO VHFRQGV� WKHQ WXUQ WKH FRPSXWHU EDFN RQ�

4.77.4. Example

100 CALL PEEKV(6300,A1,A2,A3)
5HWXUQV WKH YDOXHV LQ ORFDWLRQV ����� ����� DQG ���� LQ $�� $�� DQG $�� UHVSHFWLYHO\�
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4.77.5. Programs

7KH IROORZLQJ SURJUDP JLYHV DQ H[DPSOH RI WKH XVH RI 3((.9�

100 CALL CLEAR
110 CALL POKEV(32*16+12,66)
120 CALL PEEKV(32*16+12,A)
130 PRINT A

/LQH ��� SRNHV D �%� LQWR D ORFDWLRQ WKDW FDXVHV LW WR DSSHDU LQ WKH PLGGOH RI WKH VFUHHQ� /LQH ��� SHHNV
DW WKDW ORFDWLRQ� DQG DVVLJQV WKH YDOXH IRXQG WKHUH ���� WR WKH YDULDEOH $�

7KH QH[W SURJUDP VWDUWV D VSULWH PRYLQJ GLDJRQDOO\ DFURVV WKH VFUHHQ� /LQH ��� DVVLJQV WKH YDOXHV RI WKH
URZ DQG FROXPQ FRRUGLQDWHV RI WKH VSULWH WR < DQG ;� UHVSHFWLYHO\�

100 CALL CLEAR
110 CALL SPRITE(#1,33,5,100 100,25,25)
120 CALL PEEKV(VALHEX("300"),X,Y)
130 DISPLAY AT(24,1):Y;X
140 GOTO 120

�3UHVV CLEAR WR VWRS WKH SURJUDP��
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4.78. PI function — Pi

4.78.1. Format

3,

4.78.2. Type

5($/

4.78.3. Descri ption

7KH 3, IXQFWLRQ UHWXUQV WKH YDOXH RI SL�

7KH YDOXH RI SL LV ��������������

4.78.4. Example

100 VOLUME=4/3*PI*6^3
6HWV 92/80( HTXDO WR IRXU�WKLUGV WLPHV SL WLPHV VL[ FXEHG� ZKLFK LV WKH YROXPH RI D VSKHUH ZLWK
D UDGLXV RI VL[�
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4.79. POINT sub program

4.79.1. Format

CALL POINT( pixel-type , pixel-row , pixel-column [, pixel-row2 , pixel-column2 [,...]])

4.79.2. Cross Reference

&,5&/(� '&2/25� '5$:� '5$:72� ),//� *&+$5� *5$3+,&6� 5(&7$1*/(� :5,7(

4.79.3. Descri ption

7KH 32,17 VXESURJUDP HQDEOHV \RX WR SODFH� RU HUDVH VSHFLILF SRLQWV �SL[HOV� RQ WKH VFUHHQ� RQH RU PRUH
DW D WLPH�

3L[HO�W\SH LV D QXPHULF�H[SUHVVLRQ ZKRVH YDOXH VSHFLILHV WKH DFWLRQ WDNHQ E\ WKH 32,17 VXESURJUDP�

7<3( $&7,21

� 5HYHUVHV WKH VWDWXV RI WKH VSHFLILHV SRLQW �SL[HO�� �,I D SL[HO LV RQ� LW LV WXUQHG RII� LI D SL[HO
LV RII� LW LV WXUQHG RQ�� 7KLV HIIHFWLYHO\ UHYHUVHV WKH FRORU RI WKH VSHFLILHG SL[HO�

� 3ODFHV D SRLQW� RI WKH IRUHJURXQG FRORU VSHFLILHG E\ WKH '&2/25 VXESURJUDP� DW D
VSHFLILHG SL[HO�URZ DQG SL[HO�FROXPQ� 7KLV LV DFFRPSOLVKHG E\ WXUQLQJ RQ WKH SL[HO DW WKH
GHVLJQDWHG URZ DQG FROXPQ�

� (UDVHV D SRLQW DW D VSHFLILHG SL[HO�URZ DQG SL[HO�FROXPQ� 7KLV LV DFFRPSOLVKHG E\ WXUQLQJ
RQ WKH SL[HO DW WKH GHVLJQDWHG URZ DQG FROXPQ�

3L[HO�URZ DQG SL[HO�FROXPQ DUH QXPHULF H[SUHVVLRQV ZKRVH YDOXHV UHSUHVHQW WKH VFUHHQ SRVLWLRQ ZKHUH
WKH SRLQW ZLOO EH SODFHG �WXUQHG RQ RU RII��

<RX FDQ RSWLRQDOO\ SODFH PRUH SRLQWV E\ VSHFLI\LQJ DGGLWLRQDO VHWV RI SL[HOV�

3L[HO�URZ PXVW KDYH D YDOXH IURP � WR ���� SL[HO�FROXPQ PXVW KDYH D YDOXH IURP � WR ����

7KH ODVW SL[HO�URZ�SL[HO�FROXPQ \RX VSHFLI\ EHFRPHV WKH FXUUHQW SRVLWLRQ XVHG E\ WKH '5$:72
VXESURJUDP�

32,17 FDQ RQO\ EH XVHG LQ +LJK�5HVROXWLRQ0RGH� $Q HUURU UHVXOWV LI \RX XVH 32,17 LQ 3DWWHUQ RU 7H[W
0RGHV�
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4.79.4. Example

100 CALL POINT(1,96,128)
7XUQV RQ D VLQJOH SL[HO LQ WKH FHQWHU RI WKH VFUHHQ
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4.80. POKEV sub program — Poke to VDP RAM

4.80.1. Format

CALL POKEV(address , byte-list [,"", address , byte-list [,...]])

4.80.2. Cross Reference

/2$'� 3((.� 3((.9� 9$/+(;

4.80.3. Descri ption

7KH 32.(9 VXESURJUDP HQDEOHV \RX WR DVVLJQ YDOXHV GLUHFWO\ WR VSHFLILHG 9'3 PHPRU\ DGGUHVVHV�

<RX FDQ XVH WKH /2$' VXESURJUDP WR DVVLJQ YDOXHV WR &38�

7KH DGGUHVV LV D QXPHULF H[SUHVVLRQ ZKRVH YDOXH VSHFLILHV WKH ILUVW 9'3 �9LGHR 'LVSOD\ 3URFHVVRU�
PHPRU\ DGGUHVV ZKHUH GDWD LV WR EH SRNHG� ,I WKH E\WH�OLVW VSHFLILHV PRUH WKDQ RQH E\WH RI GDWD� WKH E\WHV
DUH DVVLJQHG WR VHTXHQWLDO PHPRU\ DGGUHVVHV VWDUWLQJ ZLWK WKH DGGUHVV \RX VSHFLI\�

7KH DGGUHVV PXVW KDYH D YDOXH IURP � WR ����� LQFOXVLYH�

,I \RX NQRZ WKH KH[DGHFLPDO YDOXH RI WKH DGGUHVV �������)))�� \RX FDQ XVH WKH 9$/+(; IXQFWLRQ WR
FRQYHUW LW WR D GHFLPDO QXPHULF H[SUHVVLRQ�

,I QHFHVVDU\� WKH DGGUHVV LV URXQGHG WR WKH QHDUHVW LQWHJHU�

7KH E\WH�OLVW FRQVLVWV RI RQH RU PRUH E\WHV RI GDWD� VHSDUDWHG E\ FRPPDV� WKDW DUH WR EH SRNHG LQWR 9'3
PHPRU\ VWDUWLQJ ZLWK WKH VSHFLILHG DGGUHVV�

(DFK E\WH LQ WKH E\WH�OLVW PXVW EH D QXPHULF H[SUHVVLRQ ZLWK D YDOXH IURP � WR ������ ,I WKH YDOXH RI D
E\WH LV JUHDWHU WKDQ ���� LW LV UHSHDWHGO\ UHGXFHG E\ ��� XQWLO LW LV OHVV WKDQ ���� ,I QHFHVVDU\� D E\WH LV
URXQGHG WR WKH QHDUHVW LQWHJHU�

<RX FDQ VSHFLI\PXOWLSOH DGGUHVVHV DQG E\WH�OLVWV E\ HQWHULQJ D QXOO VWULQJ �WZR DGMDFHQW TXRWDWLRQPDUNV�
DV D VHSDUDWRU EHWZHHQ D E\WH�OLVW DQG WKH QH[W DGGUHVV�

,I \RX FDOO WKH 32.(9 VXESURJUDPZLWK LQYDOLG SDUDPHWHUV WKH FRPSXWHUPD\ IXQFWLRQ HUUDWLFDOO\� ,I WKLV
RFFXUV� WXUQ RII WKH FRPSXWHU� ZDLW VHYHUDO VHFRQGV� WKHQ WXUQ WKH FRPSXWHU EDFN RQ�



MYARC Extended BASIC II

163

4.80.4. Examples

100 CALL POKEV(3333,233)
3RNHV WKH YDOXH ��� LQWR ORFDWLRQ �����

100 CALL POKEV(13784,273)
3RNHV WKH YDOXH �� ���� UHGXFHG E\ ��� RQFH� LQWR ORFDWLRQ ������

100 CALL POKEV(7343,246,"",VALHEX("2E4F"),433)
3RNHV WKH YDOXH ��� LQWR ORFDWLRQ ����� DQG XVHV 9$/+(; WR DVFHUWDLQ WKH GHFLPDO HTXLYDOHQW
RI WKH KH[DGHFLPDO QXPEHU �(�) �������� 7KH YDOXH ��� ���� UHGXFHG E\ ��� RQFH� LV WKHQ SRNHG
LQWR WKLV ORFDWLRQ�

4.80.5. Program

7KH IROORZLQJ SURJUDP XVHV 32.(9 WR GLVSOD\ RQ WKH VFUHHQ WKH FKDUDFWHUV WKDW FRUUHVSRQG WR $6&,,
FRGHV �� WKURXJK ���� DW WKH ORFDWLRQ VSHFLILHG E\ WKH YDOXH RI 5���&�

100 CALL CLEAR::X=65
110 FOR R=0 TO 23
120 FOR C=0 TO 31 STEP 6
130 CALL POKEV(R*32+C,X)
140 X=X+1
150 NEXT C
160 NEXT R



7(;$6�,167580(176

+20(�&20387(5

164

4.81. POS Function — Position

4.81.1. Format

POS(string-expression , substring , numeric-expression )

4.81.2. Type

'(),17

4.81.3. Descri ption

7KH 326 IXQFWLRQ UHWXUQV WKH SRVLWLRQ RI WKH ILUVW RFFXUUHQFH RI D VXEVWULQJ ZLWKLQ D VSHFLILHG VWULQJ�

7KH VWULQJ�H[SUHVVLRQ VSHFLILHV WKH VWULQJ ZLWKLQ ZKLFK \RX DUH VHHNLQJ WKH VXEVWULQJ� ,I \RX XVH D VWULQJ
FRQVWDQW� LW PXVW EH HQFORVHG LQ TXRWDWLRQ PDUNV�

7KH VXEVWULQJ LV WKH VHJPHQW �RI WKH VWULQJ�H[SUHVVLRQ� \RX DUH WU\LQJ WR ORFDWH� 7KH VXEVWULQJ LV D VWULQJ
H[SUHVVLRQ� LI \RX XVH D VWULQJ FRQVWDQW� LW PXVW EH HQFORVHG LQ TXRWDWLRQ PDUNV�

7KH YDOXH RI WKH QXPHULF�H[SUHVVLRQ VSHFLILHV WKH FKDUDFWHU SRVLWLRQ LQ WKH VWULQJ�H[SUHVVLRQ ZKHUH WKH
VHDUFK IRU WKH VXEVWULQJ EHJLQV�

,I QHFHVVDU\� WKH YDOXH RI WKH QXPHULF�H[SUHVVLRQ LV URXQGHG WR WKH QHDUHVW LQWHJHU�

,I WKH VXEVWULQJ LV SUHVHQWZLWKLQ WKH VWULQJ�H[SUHVVLRQ� 326 UHWXUQV WKH QXPEHU RI WKH FKDUDFWHU SRVLWLRQ
�ZLWKLQ WKH VWULQJ�H[SUHVVLRQ� RI WKH ILUVW FKDUDFWHU RI WKH VXEVWULQJ�

,I WKH VXEVWULQJ LV QRW SUHVHQW� RU LI WKH YDOXH RI WKH QXPHULF�H[SUHVVLRQ LV JUHDWHU WKDQ WKH QXPEHU RI
FKDUDFWHUV LQ WKH VWULQJ�H[SUHVVLRQ� 326 UHWXUQV D ]HUR�
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4.81.4. Examples

100 X=POS("PAN","A",1)
6HWV ; HTXDO WR � EHFDXVH $ LV WKH VHFRQG OHWWHU LQ 3$1�

100 Y=POS("APAN","A",2)
6HWV < � EHFDXVH WKH $ LQ WKH WKLUG SRVLWLRQ LQ $3$1 LV WKH ILUVW RFFXUUHQFH RI $ LQ WKH SRUWLRQ
RI $3$1 WKDW ZDV VHDUFKHG�

100 Z=POS("PAN","A",3)
6HWV = HTXDO WR � EHFDXVH $ ZDV QRW LQ WKH SDUW RI 3$1 WKDW ZDV VHDUFKHG�

100 R=POS("PABNAN","AN",l)
6HWV 5 HTXDO WR � EHFDXVH WKH ILUVW RFFXUUHQFH RI $1 VWDUWV ZLWK WKH $ LQ WKH ILIWK SRVLWLRQ LQ
3$%1$1�

4.81.5. Program

7KH IROORZLQJ SURJUDP LOOXVWUDWHV D XVH RI 326� ,QSXW LV VHDUFKHG IRU VSDFHV� DQG LV WKHQ SULQWHG ZLWK
HDFK ZRUG RQ D VLQJOH OLQH�

100 CALL CLEAR
110 PRINT "ENTER A SENTENCE."
120 LINPUT X$
130 S=POS(X$," ",1)
140 IF S=0 THEN PRINT X$::PRINT::GOTO 110
150 Y$=SEG$(X$,1,S)::PRINT Y$
160 X$=SEG$(X$,S+1,LEN(X$))
170 GOTO 130

�3UHVV CLEAR WR VWRS WKH SURJUDP��
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4.82. POSITION sub program

4.82.1. Format

CALL POSITION(# sprite-number , numeric-variable1 , numeric-variable2 [,...])

4.82.2. Cross Reference

635,7(

4.82.3. Descri ption

7KH 326,7,21 VXESURJUDP HQDEOHV \RX WR DVFHUWDLQ WKH FXUUHQW SRVLWLRQ RI RQH RU PRUH VSULWHV�

7KH VSULWH�QXPEHU LV D QXPHULF H[SUHVVLRQ ZKRVH YDOXH VSHFLILHV WKH QXPEHU RI WKH VSULWH DV DVVLJQHG LQ
WKH 635,7( VXESURJUDP�

7KH FXUUHQW VFUHHQ SRVLWLRQ RI D VSULWH LV UHWXUQHG DV WZR QXPHULF�YDULDEOHV UHSUHVHQWLQJ WKH SL[HO�URZ
DQG SL[HO�FROXPQ� UHVSHFWLYHO\� VSHFLI\LQJ WKH SRVLWLRQ RI D VFUHHQ SL[HO�

7KH VFUHHQ SRVLWLRQ RI WKH SL[HO LQ WKH XSSHU�OHIW FRUQHU RI D VSULWH LV FRQVLGHUHG WR EH WKH SRVLWLRQ RI WKDW
VSULWH�

1RWH WKDW D VSULWH LQ PRWLRQ FRQWLQXHV WR PRYH GXULQJ DQG IROORZLQJ WKH H[HFXWLRQ RI WKH 326,7,21
VXESURJUDP� 5HPHPEHU WR DOORZ IRU WKLV FRQWLQXHG PRWLRQ LQ \RXU SURJUDP�

4.82.4. Example

100 CALL POSITION(#1,Y,X)
5HWXUQV WKH SRVLWLRQ RI WKH XSSHU OHIW FRUQHU RI VSULWH ��� $OVR VHH WKH WKLUG H[DPSOH RI WKH
635,7( VXESURJUDP�
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4.83. PRINT

4.83.1. Format

Print to the Screen

PRINT [ print-list ]

Print to a File (or Device )

PRINT # file-number [,REC record-number ][: print-list ]

4.83.2. Cross Reference

',63/$<� 23(1� 35,17 86,1*� 7$%

4.83.3. Descri ption

7KH 35,17 LQVWUXFWLRQ HQDEOHV \RX WR GLVSOD\ GDWD LWHPV RQ WKH VFUHHQ RU SULQW WKHP WR DQ H[WHUQDO
GHYLFH� <RX FDQ XVH 35,17 DV HLWKHU D SURJUDP VWDWHPHQW RU D FRPPDQG�

7KH SULQW�OLVW FRQVLVWV RI RQH RU PRUH SULQW LWHPV �LWHPV WR EH SULQWHG RU GLVSOD\HG� VHSDUDWHG E\ SULQW
VHSDUDWRUV� $ 35,17 LQVWUXFWLRQ ZLWKRXW D SULQW�OLVW DGYDQFHV WKH SULQW SRVLWLRQ WR WKH ILUVW SRVLWLRQ RI
WKH QH[W UHFRUG� 7KLV KDV WKH HIIHFW RI SULQWLQJ D EODQN UHFRUG� XQOHVV WKH SUHFHGLQJ 35,17 LQVWUXFWLRQ
HQGHG ZLWK D SULQW�VHSDUDWRU�

7KH QXPHULF DQG�RU VWULQJ H[SUHVVLRQV LQ WKH SULQW�OLVW FDQ EH FRQVWDQWV DQG�RU YDULDEOHV�

3ULQW LWHPV DUH WKH QXPHULF DQG VWULQJ H[SUHVVLRQV WR EH SULQWHG� $Q\ IXQFWLRQ LV DOVR D YDOLG SULQW LWHP�

3ULQW VHSDUDWRUV DUH WKH SXQFWXDWLRQ �FRPPDV� VHPLFRORQV� DQG FRORQV� EHWZHHQ SULQW LWHPV VSHFLI\LQJ
WKH SODFHPHQW RI WKH SULQW LWHPV LQ WKH SULQW UHFRUG�

4.83.4. Printin g to the Screen

(DFK SULQW LWHP LV GLVSOD\HG LQ WKH URZ RI WKH VFUHHQ ZLQGRZ GHILQHG E\ WKH PDUJLQV� VWDUWLQJ IURP WKH
IDU OHIW FROXPQ RI WKH ZLQGRZ� %HIRUH D QHZ OLQH LV GLVSOD\HG DW WKH ERWWRP RI WKH ZLQGRZ� WKH HQWLUH
FRQWHQWV RI WKH ZLQGRZ �H[FOXGLQJ VSULWHV� VFUROO XS RQH OLQH WRPDNH URRP IRU WKH QHZ OLQH� 7KH FRQWHQWV
RI WKH WRS OLQH RI WKH ZLQGRZ VFUROO RII WKH VFUHHQ DQG DUH GLVFDUGHG�

(DFK OLQH RQ WKH VFUHHQ LV WUHDWHG DV RQH SULQW UHFRUG� 7KH UHFRUG OHQJWK RI WKH VFUHHQ LV WKH ZLGWK RI WKH
ZLQGRZ�

,Q +LJK�5HVROXWLRQ 0RGH� DWWHPSWLQJ WR SULQW WR WKH VFUHHQ KDV QR HIIHFW� 6HH $SSHQGL[ .�
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4.83.5. Printin g to a File

,I \RX LQFOXGH DQ RSWLRQDO ILOH�QXPEHU� WKH SULQW�OLVW LV VHQW WR WKH VSHFLILHG GHYLFH� 7KH ILOH�QXPEHU LV D
QXPHULF H[SUHVVLRQZKRVH YDOXH VSHFLILHV WKH QXPEHU RI WKH ILOH DV DVVLJQHG LQ LWV 23(1 LQVWUXFWLRQ� <RX
FDQQRW SULQW WR D ILOH RSHQHG LQ ,1387 PRGH�

,I \RX GR QRW VSHFLI\ D ILOH�QXPEHU �RU LI \RX VSHFLI\ ILOH�QXPEHU ��� WKH SULQW�OLVW LV GLVSOD\HG RQ WKH
VFUHHQ�

,I \RX XVH WKH 5(& RSWLRQ� WKH UHFRUG�QXPEHU LV D QXPHULF H[SUHVVLRQ ZKRVH YDOXH VSHFLILHV WKH QXPEHU
RI WKH UHFRUG LQ ZKLFK \RX ZDQW WR SULQW WKH SULQW�OLVW� 7KH UHFRUGV LQ D ILOH DUH QXPEHUHG VHTXHQWLDOO\�
VWDUWLQJ ZLWK ]HUR� 7KH 5(& RSWLRQ FDQ EH XVHG RQO\ ZLWK D ILOH RSHQHG IRU 5(/$7,9( DFFHVV�

,I \RX SULQW WR D ILOH RSHQHG LQ ,17(51$/ IRUPDW ZLWK ),;(' UHFRUGV� HDFK UHFRUG LV ILOOHG ZLWK WUDLOLQJ
ELQDU\ ]HURV� LI QHFHVVDU\� WR EULQJ LW WR LWV VSHFLILHG OHQJWK�

,I D UHFRUG LV ORQJHU WKDQ WKH UHFRUG OHQJWK RI WKH ILOH� LW LV WUXQFDWHG �H[WUD FKDUDFWHUV DUH GLVFDUGHG��

)RU PRUH LQIRUPDWLRQ DERXW SULQWLQJ WR D SDUWLFXODU GHYLFH� UHIHU WR WKH RZQHU
V PDQXDO WKDW FRPHV ZLWK
WKDW GHYLFH�

4.83.6. Printin g Numbers: INTERNAL Files

7KH DPRXQW RI PHPRU\ VSDFH DOORFDWHG WR D QXPEHU SULQWHG WR D ILOH RSHQHG LQ ,17(51$/ IRUPDW YDULHV
DFFRUGLQJ WR LWV GDWD�W\SH� $ '(),17 LV DOZD\V DOORFDWHG � E\WHV� ZKHUHDV D 5($/ QXPEHU LV DOZD\V
DOORFDWHG � E\WHV�

1RWH WKDW LI \RX SULQW D '(),17 YDOXH WR D ILOH� \RX FDQQRW DFFHVV WKDW ILOH RQ D +RPH &RPSXWHU WKDW
GRHV QRW VXSSRUW WKH ,17(*(5 GDWD�W\SH� <RX FDQ FLUFXPYHQW WKLV E\ FRQYHUWLQJ DOO '(),17 YDULDEOHV
DQG IXQFWLRQV WR 5($/ YDULDEOHV EHIRUH SULQWLQJ WKHP WR D ILOH�
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4.83.7. Printin g Numbers: The Screen and DISPLAY Files

7KH IRUPDW RI D QXPEHU SULQWHG WR WKH VFUHHQ RU WR D ILOH RSHQHG LQ ',63/$< IRUPDW YDULHV DFFRUGLQJ WR
WKH FKDUDFWHULVWLFV RI WKH QXPEHU�

3RVLWLYH QXPEHUV DQG ]HUR DUH SULQWHGZLWK D OHDGLQJ VSDFH �LQVWHDG RI D SOXV VLJQ�� QHJDWLYH QXPEHUV DUH
SULQWHG ZLWK D OHDGLQJ PLQXV VLJQ� $OO QXPEHUV DUH SULQWHG ZLWK D WUDLOLQJ VSDFH�

1XPEHUV DUH SULQWHG LQ HLWKHU GHFLPDO IRUP RU VFLHQWLILF QRWDWLRQ� DFFRUGLQJ WR WKHVH UXOHV�

� $OO QXPEHUV ZLWK �� RU IHZHU GLJLWV DUH SULQWHG LQ GHFLPDO IRUP�

� 5($/ QXPEHUV ZLWK PRUH WKDQ �� GLJLWV DUH SULQWHG LQ VFLHQWLILF QRWDWLRQ RQO\ LI WKH\ FDQ EH
SUHVHQWHG ZLWK PRUH VLJQLILFDQW GLJLWV LQ VFLHQWLILF QRWDWLRQ WKDQ LQ GHFLPDO IRUP� ,I SULQWHG LQ
GHFLPDO IRUP� DOO GLJLWV EH\RQG WKH WHQWK DUH RPLWWHG�

,I D QXPEHU LV SULQWHG LQ GHFLPDO IRUP� WKH IROORZLQJ UXOHV DSSO\�

� '(),17 QXPEHUV DQG 5($/ QXPEHUV ZLWK QR GHFLPDO SRUWLRQ DUH SULQWHG ZLWKRXW GHFLPDO
SRLQWV�

� 5($/ QXPEHUV DUH SULQWHG ZLWK GHFLPDO SRLQWV LQ WKH SURSHU SRVLWLRQ� LI WKH QXPEHU KDV PRUH
WKDQ �� GLJLWV� LW LV URXQGHG WR �� GLJLWV� $ ]HUR LV QRW SULQWHG E\ LWVHOI WR WKH OHIW RI WKH GHFLPDO
SRLQW� 7UDLOLQJ ]HURV DIWHU WKH GHFLPDO SRLQW DUH RPLWWHG�

,I QXPEHU LV SULQWHG LQ VFLHQWLILF QRWDWLRQ� WKH IROORZLQJ UXOHV DSSO\�

� 7KH IRUPDW LV PDQWLVVD(H[SRQHQW�

� 7KH PDQWLVVD LV SULQWHG ZLWK VL[ RU IHZHU GLJLWV� ZLWK RQH GLJLW WR WKH OHIW RI WKH GHFLPDO SRLQW�

� 7UDLOLQJ ]HURV DUH RPLWWHG DIWHU WKH GHFLPDO SRLQW RI WKH PDQWLVVD�

� ,I WKHUH DUH PRUH WKDQ ILYH GLJLWV DIWHU WKH GHFLPDO SRLQW RI WKH PDQWLVVD� WKH ILIWK GLJLW LV
URXQGHG�

� 7KH H[SRQHQW LV D WZR�GLJLW QXPEHU GLVSOD\HG ZLWK D SOXV RU PLQXV VLJQ�

� ,I \RX DWWHPSW WR SULQW D QXPEHU ZLWK DQ H[SRQHQW JUHDWHU WKDQ �� RU OHVV WKDQ ���� WKH FRPSXWHU
SULQWV WZR DVWHULVNV �� IROORZLQJ WKH VLJQ RI WKH H[SRQHQW�
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4.83.8. Printin g Strin gs

$ VWULQJ FRQVWDQW LQ D SULQW�OLVWPXVW EH HQFORVHG LQ TXRWDWLRQ PDUNV� $ TXRWDWLRQ PDUN ZLWKLQ D VWULQJ
FRQVWDQW LV UHSUHVHQWHG E\ WZR DGMDFHQW TXRWDWLRQ PDUNV�

$ VWULQJ SULQWHG WR D ILOH RSHQHG LQ ,17(51$/ IRUPDW KDV D OHQJWK RQH JUHDWHU WKDQ WKH OHQJWK RI WKH
VWULQJ�

:KHQ D VWULQJ LV SULQWHG WR WKH VFUHHQ RU WR D ILOH RSHQHG LQ',63/$< IRUPDW� QR OHDGLQJ RU WUDLOLQJ VSDFHV
DUH DGGHG WR WKH VWULQJ�

4.83.9. Print Se parators

$W OHDVW RQH SULQW VHSDUDWRU PXVW EH SODFHG EHWZHHQ DGMDFHQW SULQW LWHPV LQ WKH SULQW�OLVW� 9DOLG SULQW
VHSDUDWRUV DUH WKH VHPLFRORQ ���� WKH FRORQ DQG WKH FRPPD ����

� $ VHPLFRORQ ��� SULQW VHSDUDWRU FDXVHV WKH QH[W SULQW LWHP WR SULQW LPPHGLDWHO\ DIWHU WKH FXUUHQW
SULQW LWHP�

� $ FRORQ ��� SULQW VHSDUDWRU FDXVHV WKH QH[W SULQW LWHP WR SULQW DW WKH EHJLQQLQJ RI WKH QH[W UHFRUG�
&RQVHFXWLYH FRORQV XVHG DV SULQW VHSDUDWRUV PXVW EH GLYLGHG E\ D VSDFH� 2WKHUZLVH� WKH\ DUH
WUHDWHG DV D VWDWHPHQW VHSDUDWRU V\PERO�

� ,I \RX SULQW WR WKH VFUHHQ RU WR D ILOH RSHQHG LQ ',63/$< IRUPDW� D FRPPD ��� SULQW VHSDUDWRU
FDXVHV WKH QH[W SULQW LWHP WR SULQW DW WKH EHJLQQLQJ RI WKH QH[W �]RQH�� 3ULQW UHFRUGV DUH GLYLGHG
LQWR ���FKDUDFWHU ]RQHV� WKH QXPEHU RI ]RQHV LQ D SULQW UHFRUG YDULHV DFFRUGLQJ WR LWV UHFRUG
OHQJWK� ,I \RX SULQW WR D ILOH RSHQHG LQ ,17(51$/ IRUPDW� D FRPPD SULQW VHSDUDWRU KDV WKH VDPH
HIIHFW DV D VHPLFRORQ SULQW VHSDUDWRU�

,I D SULQW VHSDUDWRU ZRXOG KDYH WKH HIIHFW RI VSOLWWLQJ WKH QH[W SULQW LWHP EHWZHHQ WZR UHFRUGV� WKH SULQW
LWHP LV PRYHG WR WKH EHJLQQLQJ RI WKH IROORZLQJ UHFRUG� +RZHYHU� LI GLVFDUGLQJ WKH WUDLOLQJ VSDFH IURP D
QXPHULF SULQW LWHP DOORZV LW WR ILW LQ WKH FXUUHQW UHFRUG� WKH QXPEHU LV SULQWHG LQ WKH FXUUHQW UHFRUG
ZLWKRXW LWV WUDLOLQJ VSDFH�

,I WKH SULQW�OLVW HQGV ZLWK D SULQW VHSDUDWRU� WKH FRPSXWHU LV SODFHG LQ D SULQW�SHQGLQJ FRQGLWLRQ� 8QOHVV
WKH QH[W 35,17 LQVWUXFWLRQ LQFOXGHV WKH 5(& RSWLRQ� LW LV FRQVLGHUHG WR EH D FRQWLQXDWLRQ RI WKH FXUUHQW
35,17 LQVWUXFWLRQ� 5(6725( �ILOH�QXPEHU WHUPLQDWHV D SULQW�SHQGLQJ FRQGLWLRQ�

,I WKH SULQW�OLVW LV QRW WHUPLQDWHG E\ D SULQW VHSDUDWRU� WKH FRPSXWHU FRQVLGHUV WKH FXUUHQW UHFRUG
FRPSOHWH ZKHQ DOO WKH SULQW LWHPV LQ WKH SULQW�OLVW DUH SULQWHG� 7KH ILUVW SULQW�LWHP LQ WKH QH[W 35,17
LQVWUXFWLRQ EHJLQV LQ WKH QH[W UHFRUG�
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4.83.10. Examples

100 PRINT
&DXVHV D EODQN OLQH WR DSSHDU RQ WKH GLVSOD\ VFUHHQ�

100 PRINT "THE ANSWER IS";A
&DXVHV WKH VWULQJ FRQVWDQW 7+( $16:(5 ,6 WR EH SULQWHG RQ WKH GLVSOD\ VFUHHQ� IROORZHG
LPPHGLDWHO\ E\ WKH YDOXH RI $16:(5� ,I $16:(5 LV SRVLWLYH� WKHUH ZLOO EH D EODQN IRU WKH
SRVLWLYH VLJQ DIWHU ,6�

100 PRINT X:Y/2
&DXVHV WKH YDOXH RI ; WR EH SULQWHG RQ D OLQH DQG WKH YDOXH RI <�� WR EH SULQWHG RQ WKH QH[W OLQH�

100 PRINT #12,REC 7:A
&DXVHV WKH YDOXH RI $ WR EH SULQWHG RQ WKH HLJKWK UHFRUG RI WKH ILOH WKDW ZDV RSHQHG DV QXPEHU
�� ZLWK 5(/$7,9( ILOH RUJDQL]DWLRQ� �5HFRUG QXPEHU � LV WKH ILVW UHFRUG��

100 PRINT #32:A,B,C,
&DXVHV WKH YDOXHV RI $� %� DQG & WR EH SULQWHG RQ WKH QH[W UHFRUG RI WKH ILOH WKDW ZDV RSHQHG DV
QXPEHU ��� 7KH ILQDO FRPPD FUHDWHV D SHQGLQJ SULQW�FRQGLWLRQ� 7KH QH[W 35,17 VWDWHPHQW
GLUHFWHG WR ILOH QXPEHU �� ZLOO SULQW RQ WKH VDPH UHFRUG DV WKLV 35,17 VWDWHPHQW XQOHVV LW
VSHFLILHV D UHFRUG� RU D 5(6725( ��� VWDWHPHQW LV H[HFXWHG� WKHUHE\ FORVLQJ WKH SULQW�SHQGLQJ
SULQW FRQGLWLRQ�

100 PRINT #1,REC 3:A,B
150 PRINT #1:C,D

&DXVHV $ DQG % WR EH SULQWHG LQ UHFRUG � RI WKH ILOH WKDW ZDV RSHQHG DV QXPEHU �� 35,17���&�'
FDXVHV & DQG ' WR EH SULQWHG LQ UHFRUG � RI WKH VDPH ILOH�
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4.83.11. Program

7KH IROORZLQJ SURJUDP SULQWV RXW YDOXHV LQ YDULRXV SRVLWLRQV RQ WKH VFUHHQ�

100 CALL CLEAR
110 PRINT 1;2;3;4;5;6;7;8;9
120 PRINT 1,2,3,4,5,6
130 PRINT 1:2:3
140 PRINT
150 PRINT 1;2;3;
160 PRINT 4;5;6/4
RUN
1 2 3 4 5 6 7 8 9
1 2
3 4
5 6
1
2
3

1 2 3 4 5 1.5
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4.84. PRINT USING

4.84.1. Format

Print to the Screen

PRINT USING format-string [: print-list ]
            line-number

Print to a File (or Device )

PRINT # file-number [,REC record-number ],USING format-string [ print-list ]
                                             line-number

4.84.2. Cross Reference

,0$*(� 35,17

4.84.3. Descri ption

7KH 35,1786,1* LQVWUXFWLRQ HQDEOHV \RX WR GHILQH VSHFLILF IRUPDWV IRU QXPEHUV DQG VWULQJV \RX SULQW�

<RX FDQ XVH 35,17 86,1* DV HLWKHU D SURJUDP VWDWHPHQW RU D FRPPDQG�

7KH IRUPDW�VWULQJ VSHFLILHV WKH SULQW IRUPDW� 7KH IRUPDW�VWULQJ LV D VWULQJ H[SUHVVLRQ� LI \RX XVH D VWULQJ
FRQVWDQW \RX PXVW HQFORVH LW LQ TXRWDWLRQ PDUNV� 6HH ,0$*( IRU DQ H[SODQDWLRQ RI IRUPDW�VWULQJV�

<RX FDQ RSWLRQDOO\ GHILQH D IRUPDW�VWULQJ LQ DQ ,0$*( VWDWHPHQW� DV VSHFLILHG E\ WKH OLQH�QXPEHU�

6HH 35,17 IRU DQ H[SODQDWLRQ RI WKH SULQW�OLVW SULQW RSWLRQV�

7KH 35,17 86,1* LQVWUXFWLRQ LV LGHQWLFDO WR WKH 35,17 LQVWUXFWLRQ ZLWK WKH DGGLWLRQ RI WKH 86,1*
RSWLRQ� H[FHSW WKDW�

� <RX FDQQRW XVH WKH 7$% IXQFWLRQ�

� <RX FDQQRW XVH DQ\ SULQW VHSDUDWRU RWKHU WKDQ D FRPPD ���� H[FHSW WKDW WKH SULQW�OLVW FDQ HQG
ZLWK D VHPLFRORQ ����

� ,I \RX XVH 35,17 86,1* WR SULQW WR D ILOH� WKH ILOH PXVW KDYH EHHQ RSHQHG LQ ',63/$< IRUPDW�



7(;$6�,167580(176

+20(�&20387(5

174

4.84.4. Examples

100 PRINT USING "###.##":32.5
3ULQWV ������

100 PRINT USING "THE ANSWER IS ###.#":123.98
3ULQWV 7+( $16:(5 ,6 ������

100 PRINT USING 185:37.4,-86.2
185 IMAGE ###.#

3ULQWV WKH YDOXHV RI ���� DQG ����� XVLQJ WKH ,0$*( VWDWHPHQW LQ OLQH ����
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4.85. RANDOMIZE

4.85.1. Format

RANDOMIZE[seed ]

4.85.2. Cross Reference

51'

4.85.3. Descri ption

7KH 5$1'20,=( LQVWUXFWLRQ YDULHV WKH VHTXHQFH RI SVHXGR�UDQGRP QXPEHUV JHQHUDWHG E\ WKH 51'
IXQFWLRQ�

<RX FDQ XVH 5$1'20,=( DV HLWKHU D SURJUDP VWDWHPHQW RU D FRPPDQG�

7KH RSWLRQDO VHHG LV D QXPHULF H[SUHVVLRQ ZKRVH YDOXH VSHFLILHV WKH UDQGRP QXPEHU VHTXHQFH WR EH
JHQHUDWHG E\ 51' IXQFWLRQV� 7KH ILUVW WZR E\WHV RI WKH LQWHUQDO UHSUHVHQWDWLRQ RI WKH YDOXH RI WKH VHHG
GHWHUPLQH WKH UDQGRPQXPEHU VHTXHQFH JHQHUDWHG E\51'� ,I WKH ILUVW WZR E\WHV RI WKH VHHG DUH LGHQWLFDO
HDFK WLPH \RX UXQ \RXU SURJUDP� WKH VDPH UDQGRP QXPEHU VHTXHQFH LV JHQHUDWHG�

,I \RX GR QRW HQWHU D VHHG� D GLIIHUHQW DQG XQSUHGLFWDEOH VHTXHQFH RI UDQGRP QXPEHUV LV JHQHUDWHG E\
51' HDFK WLPH \RX UXQ \RXU SURJUDP�

4.85.4. Program

7KH IROORZLQJ SURJUDP LOOXVWUDWHV D XVH RI WKH 5$1'20,=( VWDWHPHQW� ,W DFFHSWV D YDOXH IRU WKH VHHG
DQG SULQWV WKH ILUVW �� YDOXHV REWDLQHG XVLQJ WKH 51' IXQFWLRQ

100 CALL CLEAR
110 INPUT "SEED: ":S
120 RANDOMIZE S
130 FOR A=1 TO 10::PRINT A;RND::NEXT A::PRINT
140 GOTO 110

�3UHVV CLEAR WR VWRS WKH SURJUDP��
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4.86. READ

4.86.1. Format

READ variable-list

4.86.2. Cross Reference

'$7$� 5(6725(

4.86.3. Descri ption

7KH 5($' VWDWHPHQW HQDEOHV \RX WR DVVLJQ FRQVWDQWV �VWRUHG ZLWKLQ \RXU SURJUDP LQ '$7$ VWDWHPHQWV�
WR YDULDEOHV�

7KH YDULDEOH�OLVW� FRQVLVWLQJ RI RQH RU PRUH YDULDEOHV VHSDUDWHG E\ FRPPDV� VSHFLILHV WKH QXPHULF DQG�RU
VWULQJ YDULDEOHV WKDW DUH WR EH DVVLJQHG YDOXHV� :KHQ D 5($' VWDWHPHQW LV H[HFXWHG� WKH YDULDEOHV LQ LWV
YDULDEOH�OLVW DUH DVVLJQHG YDOXHV IURP WKH GDWD�OLVW RI D '$7$ VWDWHPHQW� 8QOHVV \RX XVH D 5(6725(
VWDWHPHQW WR VSHFLI\ RWKHUZLVH� '$7$ VWDWHPHQWV DUH UHDG LQ DVFHQGLQJ OLQH�QXPEHU RUGHU�

,I D GDWD�OLVW GRHV QRW FRQWDLQ HQRXJK YDOXHV WR DVVLJQ WR DOO WKH YDULDEOHV� WKH 5($' VWDWHPHQW DVVLJQV
YDOXHV IURP VXEVHTXHQW '$7$ VWDWHPHQWV XQWLO DOO WKH YDULDEOHV KDYH EHHQ DVVLJQHG D YDOXH� ,I WKHUH DUH
QR PRUH '$7$ VWDWHPHQWV� D SURJUDP HUURU RFFXUV DQG WKH PHVVDJH DATA ERROR IN (LINE NU MBER)
LV GLVSOD\HG�

,I D QXPHULF YDULDEOH LV VSHFLILHG LQ WKH YDULDEOH�OLVW� D QXPHULF FRQVWDQW PXVW EH LQ WKH FRUUHVSRQGLQJ
SRVLWLRQ LQ WKH GDWD�OLVW RI D '$7$ VWDWHPHQW� ,I D VWULQJ YDULDEOH LV VSHFLILHG LQ WKH YDULDEOH�OLVW� HLWKHU
D VWULQJ RU D QXPHULF FRQVWDQW FDQ EH LQ WKH FRUUHVSRQGLQJ SRVLWLRQ LQ WKH '$7$ VWDWHPHQW�

6HH WKH '$7$ VWDWHPHQW IRU H[DPSOHV�
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4.87. REAL

4.87.1. Format

REAL numeric-variable-list
REAL ALL

4.87.2. Cross Reference

'()� ',0� '(),17� 237,21 %$6(� 68%

4.87.3. Descri ption

7KH 5($/ LQVWUXFWLRQ HQDEOHV \RX WR GHFODUH WKH GDWD W\SH RI VSHFLILHG QXPHULF YDULDEOHV DV 5($/�

5($/ YDULDEOHV KDYH D JUHDWHU UDQJH RI YDOXHV WKDQ GR '(),17 YDULDEOHV DQG FDQ FRQWDLQ GHFLPDO
SRUWLRQV� <RX FDQ XVH 5($/ DV HLWKHU D SURJUDP VWDWHPHQW RU D FRPPDQG�

7KH QXPHULF�YDULDEOH�OLVW FRQVLVWV RI RQH RUPRUH QXPHULF YDULDEOHV VHSDUDWHG E\ FRPPDV� 7KH YDULDEOHV
DUH DOO DVVLJQHG WKH 5($/ GDWD W\SH� $ 5($/ VWDWHPHQW ZLWK D QXPHULF�YDULDEOH�OLVW PXVW KDYH D OLQH
QXPEHU ORZHU WKDQ DQ\ SURJUDP UHIHUHQFH WR DQ\ YDULDEOH LQ WKDW OLVW�

,I \RX HQWHU WKH $// RSWLRQ� DOO QXPHULF YDULDEOHV LQ \RXU SURJUDP DUH DVVLJQHG WKH 5($/ GDWD�W\SH
XQOHVV VSHFLILFDOO\ GHFODUHG DV'(),17� $5($/ VWDWHPHQWZLWK WKH$// RSWLRQPXVW KDYH D OLQH QXPEHU
ORZHU WKDQ DQ\ SURJUDP UHIHUHQFH WR DQ\ QXPHULF YDULDEOH RU DUUD\�

:KHQ 5($/ $// LV XVHG DV D FRPPDQG� LW GRHV QRW DIIHFW DQ\ YDULDEOHV XQOHVV WKH\ IROORZ LW RQ D
PXOWLSOH�VWDWHPHQW OLQH�

$ 5($/ $// VWDWHPHQW LQ \RXU PDLQ SURJUDP GRHV QRW DIIHFW WKH GDWD W\SH RI D QXPHULF YDULDEOH LQ D
VXESURJUDP�

$ QXPHULF YDULDEOH RI WKH 5($/ GDWD�W\SH FDQ EH RI DQ\ QXPEHU WKDW FDQ EH H[SUHVVHG E\ WKH FRPSXWHU�

,I \RX GR QRW VSHFLI\ WKH GDWD W\SH RI D QXPHULF YDULDEOH� LW LV DVVLJQHG WKH 5($/ GDWD�W\SH �XQOHVV \RXU
SURJUDP LQFOXGHV D '(),17 $// VWDWHPHQW RU GHILQHV WKH VSHFLILF YDULDEOH DV DQ LQWHJHU��

5($/ VWDWHPHQWV DUH HYDOXDWHG GXULQJ SUH�VFDQ� DQG DUH QRW H[HFXWHG�

<RX FDQ DOVR GHFODUH 5($/ YDULDEOHV E\ XVLQJ WKH GDWD�W\SH RSWLRQ LQ WKH '()� ',0� DQG 68%
VWDWHPHQWV�
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4.87.4. Examples

REAL A
$V D FRPPDQG� VSHFLILHV WKDW WKH YDULDEOH $ LV D UHDO QXPEHU�

100 REAL ALL
$V D VWDWHPHQW� VSHFLILHV WKDW DOO QXPHULF YDULDEOHV LQ WKH SURJUDP DUH UHDO QXPEHUV� XQOHVV
VSHFLILFDOO\ GHFODUHG DV '(),17�

100 REAL X(20)
5HVHUYHV VSDFH LQ PHPRU\ IRU �� UHDO QXPEHU HOHPHQWV RI DUUD\ ; LI LW LV QRW SUHFHGHG E\ DQ
237,21 %$6( � VWDWHPHQW�
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4.88. REC function — Record Number

4.88.1. Format

REC(file-number )

4.88.2. Type

'(),17

4.88.3. Descri ption

7KH 5(& IXQFWLRQ UHWXUQV D UHFRUG QXPEHU UHIOHFWLQJ WKH SRVLWLRQ RI WKH QH[W UHFRUG LQ WKH VSHFLILHG ILOH�

7KH ILOH�QXPEHU LV D QXPHULF H[SUHVVLRQ ZKRVH YDOXH VSHFLILHV WKH QXPEHU RI WKH ILOH DV DVVLJQHG LQ LWV
23(1 LQVWUXFWLRQ�

7KH 5(& IXQFWLRQ UHWXUQV WKH QXPEHU RI WKH UHFRUG LQ WKH VSHFLILHG ILOH WKDW LV WR EH DFFHVVHG E\ WKH QH[W
35,17� ,1387� RU /,1387 LQVWUXFWLRQ �WKH QH[W VHTXHQWLDO UHFRUG�� �5(& DOZD\V WUHDWV D ILOH DV LI LW
ZHUH EHLQJ DFFHVVHG VHTXHQWLDOO\� HYHQ LI LW KDV EHHQ RSHQHG IRU UHODWLYH DFFHVV��

7KH UHFRUGV LQ D ILOH DUH QXPEHUHG VHTXHQWLDOO\ VWDUWLQJ ZLWK ]HUR�

4.88.4. Example

100 PRINT REC(4)
3ULQWV WKH SRVLWLRQ RI WKH QH[W UHFRUG LQ WKH ILOH WKDW ZDV RSHQHG DV QXPEHU ��
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4.88.5. Program

7KH IROORZLQJ SURJUDP LOOXVWUDWHV D XVH RI WKH 5(& IXQFWLRQ�

100 CALL CLEAR
110 OPEN #1:"DSK1.PROFILE",RELATIVE,INTERNAL
120 FOR A=0 TO 3
130 PRINT #1:"THIS IS RECORD",A
140 NEXT A
150 RESTORE #1
160 FOR A=0 TO 3
170 PRINT REC(1)
180 INPUT #1:A$,B
190 PRINT A$;B
200 NEXT A
210 CLOSE #1
RUN
0
THIS IS RECORD 0
1
THIS IS RECORD 1
2
THIS IS RECORD 2
3
THIS IS RECORD 3

/LQH ��� RSHQV D ILOH�

/LQHV ��� WKURXJK ��� ZULWH IRXU UHFRUGV RQ WKH ILOH�

/LQH ��� UHVHWV WKH ILOH WR WKH EHJLQQLQJ�

/LQHV ��� WKURXJK ��� SULQW WKH ILOH SRVLWLRQ DQG UHDG DQG SULQW WKH YDOXHV DW WKDW SRVLWLRQ�

/LQH ��� FORVHV WKH ILOH�
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4.89. RECTANGLE sub program

4.89.1. Format

CALL RECTANGLE(line-type , pixel-row1 , pixel-column1 ,
pixel-row2 , pixel-column2 , pixel-row3 , pixel-column3 [,...])

4.89.2. Cross Reference

&,5&/(� '&2/25� '5$:� '5$:72� ),//� *5$3+,&6� 32,17� :5,7(

4.89.3. Descri ption

7KH 5(&7$1*/( VXESURJUDP HQDEOHV \RX WR SODFH UHFWDQJOHV RI YDULRXV W\SHV DQG SURSRUWLRQV RQ WKH
VFUHHQ�

5HFWDQJOHV PD\ EH KROORZ �RQO\ WKH SHULPHWHU RI WKH UHFWDQJOH LV GUDZQ�� RU VROLG �ERWK WKH SHULPHWHU DQG
WKH HQWLUH DUHD HQFORVHG E\ WKH SHULPHWHU LV GUDZQ��

/LQH�W\SH LV D QXPHULF�H[SUHVVLRQ ZKRVH YDOXH VSHFLILHV WKH DFWLRQ WDNHQ E\ WKH 5(&7$1*/(
VXESURJUDP�

7<3( $&7,21

� 5HYHUVHV WKH VWDWXV RI HDFK SL[HO RI WKH VSHFLILHG UHFWDQJOH �VROLG�� �,I D SL[HO LV RQ� LW LV
WXUQHG RII� LI D SL[HO LV RII� LW LV WXUQHG RQ�� 7KLV HIIHFWLYHO\ UHYHUVHV WKH FRORU RI WKH
VSHFLILHG UHFWDQJOH�

� 'UDZV D UHFWDQJOH �VROLG�� RI WKH IRUHJURXQG FRORU VSHFLILHG E\ WKH '&2/25 VXESURJUDP�
7KLV LV DFFRPSOLVKHG E\ WXUQLQJ RQ HDFK SL[HO LQ WKH VSHFLILHG UHFWDQJOH�

� (UDVHV D UHFWDQJOH �VROLG�� 7KLV LV DFFRPSOLVKHG E\ WXUQLQJ RII HDFK SL[HO LQ WKH VSHFLILHG
UHFWDQJOH�

� 5HYHUVHV WKH VWDWXV RI HDFK SL[HO LQ WKH SHULPHWHU RI WKH VSHFLILHG UHFWDQJOH� �,I D SL[HO LV
RQ� LW LV WXUQHG RII� LI D SL[HO LV RII� LW LV WXUQHG RQ�� 7KLV HIIHFWLYHO\ UHYHUVHV WKH FRORU RI
WKH SHULPHWHU�

� 'UDZV WKH SHULPHWHU RI D UHFWDQJOH� RI WKH IRUHJURXQG FRORU VSHFLILHG E\ WKH '&2/25
VXESURJUDP� 7KLV LV DFFRPSOLVKHG E\ WXUQLQJ RQ HDFK SL[HO LQ WKH VSHFLILHG UHFWDQJOH�

� (UDVHV WKH SHULPHWHU RI D UHFWDQJOH� 7KLV LV DFFRPSOLVKHG E\ WXUQLQJ RII HDFK SL[HO LQ WKH
VSHFLILHG UHFWDQJOH�
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3L[HO�URZ���� DQG SL[HO�FROXPQ���� DUH QXPHULF H[SUHVVLRQV ZKRVH YDOXHV UHSUHVHQW WKH VFUHHQ SRVLWLRQV
RI VSHFLILF SRLQWV RI WKH UHFWDQJOH� 7KHUH DUH WKUHH SRLQWV QHHGHG WR GHILQH WKH UHFWDQJOH� DV VKRZQ EHORZ�

3L[HO�URZ� � SL[HO�FROXPQ� VSHFLI\ WKH 723 /()7 FRUQHU RI WKH UHFWDQJOH�

3L[HO�URZ� � SL[HO�FROXPQ� VSHFLI\ WKH 723 5,*+7 FRUQHU RI WKH UHFWDQJOH�

3L[HO�URZ� � SL[HO�FROXPQ� VSHFLI\ WKH %27720 /()7 FRUQHU RI WKH UHFWDQJOH�

$OO SL[HO�URZV PXVW KDYH D YDOXH IURP � WR ���� $OO SL[HO�FROXPQV PXVW KDYH D YDOXH IURP � WR ����

1RWH WKDW WKH ILUVW SL[HO VHW �SL[HO�URZ� DQG SL[HO�FROXPQ�� UHSUHVHQWV WKH WRS OHIWPRVW SRLQW RI WKH
UHFWDQJOH DQG PXVW KDYH D ORZHU FROXPQ YDOXH WKDQ WKH VHFRQG SL[HO VHW� 7KH VHFRQG SL[HO VHW UHSUHVHQWV
WKH WRS ULJKWPRVW SRLQW RI WKH UHFWDQJOH� ,Q WKH VDPH PDQQHU� WKH WKLUG SL[HO VHW� ZKLFK UHSUHVHQWV WKH
ERWWRP OHIWPRVW SRLQW RI WKH UHFWDQJOH� PXVW KDYH D KLJKHU URZ YDOXH WKDQ VHW� RU VHW��

,I WKH SURFHGXUH RXWOLQHG DERYH LV QRW IROORZHG� DQ HUURU LV LVVXHG�

<RX FDQ RSWLRQDOO\ GUDZ PRUH UHFWDQJOHV E\ VSHFLI\LQJ DGGLWLRQDO VHWV RI SL[HOV� <RX PXVW VSHFLI\ WKUHH
VHWV RI SL[HOV IRU HDFK UHFWDQJOH�

7KH ERWWRP�ULJKWPRVW SRLQW RI WKH ODVW UHFWDQJOH GUDZQ EHFRPHV WKH FXUUHQW SRVLWLRQ XVHG E\ WKH
'5$:72 VXESURJUDP�

5(&7$1*/( FDQ RQO\ EH XVHG LQ +LJK�5HVROXWLRQ 0RGH� $Q HUURU UHVXOWV LI \RX XVH 5(&7$1*/( LQ
3DWWHUQ RU 7H[W 0RGHV�
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4.89.4. Program

100 CALL GRAPHICS(3)
110 CALL RECTANGLE(1,8,80,8,175,134,80)
120 FOR T=1 TO 8:: CALL RECTANGLE(4,T*16,100,T*16,155,T*16+T-1,100):: NEXT T
130 FOR DELAY=1 TO 2000:: NEXT DELAY
140 CALL RECTANGLE(3,16,100,16,155,128,100)
150 FOR DELAY=1 TO 2000:: NEXT DELAY
160 END

/LQH ��� VHOHFWV +LJK�5HVROXWLRQ 0RGH �DQG FOHDUV WKH VFUHHQ��

/LQH ��� GUDZV D ODUJH ER[ RQ WKH VFUHHQ�

/LQH ��� XVHV D )25�1(;7 ORRS WR ILOO WKH ER[ ZLWK OLQHV RI GLIIHUHQW WKLFNQHVV� �7KLV VKRZV KRZ
5(&7$1*/( FRXOG EH XVHG WR UHSODFH '5$:� 5(&7$1*/( LV VORZHU� EXW PRUH YHUVDWLOH��

/LQH ��� XVHV D )25�1(;7 ORRS WR GHOD\ H[HFXWLRQ RI WKH QH[W VWDWHPHQW�

/LQH ��� FOHDUV WKH OLQHV� EXW OHDYHV WKH ER[ WR LOOXVWUDWH KRZ 5(&7$1*/( FDQ EH XVHG DV DQ HUDVHU�

/LQH ��� GHOD\V WKH H[HFXWLRQ RI WKH QH[W VWDWHPHQW�

/LQH ��� HQGV WKH SURJUDP�
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4.90. REM — Remark

4.90.1. Format

REM remark
! remark

4.90.2. Descri ption

7KH 5(0 VWDWHPHQW HQDEOHV \RX WR GRFXPHQW \RXU SURJUDP E\ LQFOXGLQJ H[SODQDWRU\ UHPDUNV ZLWKLQ
WKH SURJUDP LWVHOI�

<RX FDQ XVH DQ\ FKDUDFWHU LQ D UHPDUN�

7KH OHQJWK RI D 5(0 VWDWHPHQW LV OLPLWHG RQO\ E\ WKH OHQJWK RI D SURJUDP VWDWHPHQW�

$ 5(0 VWDWHPHQW HQFRXQWHUHG GXULQJ SURJUDP H[HFXWLRQ LV LJQRUHG E\ WKH FRPSXWHU�

4.90.3. Trailin g Remarks

,Q DGGLWLRQ WR WKH5(0VWDWHPHQW� WUDLOLQJ UHPDUNV FDQ EH DGGHG WR WKH HQGV RI OLQHV LQ0<$5&([WHQGHG
%$6,& ,,� DOORZLQJ GHWDLOHG LQWHUQDO GRFXPHQWDWLRQ RI SURJUDPV� $Q H[FODPDWLRQ PDUN ��� EHJLQV HDFK
WUDLOLQJ UHPDUN�

4.90.4. Example

100 REM BEGIN SUBROUTINE
,GHQWLILHV D VHFWLRQ EHJLQQLQJ D VXEURXWLQH�

100 FOR X=1 to 16 ! BEGIN LOOP
,GHQWLILHV D VHFWLRQ EHJLQQLQJ D )25�1(;7 ORRS�
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4.91. RESEQUENCE

4.91.1. Format

RESEQUENCE [initial-line-number ][, increment ]
RES

4.91.2. Descri ption

7KH5(6(48(1&( FRPPDQG DVVLJQV QHZ OLQH QXPEHUV WR DOO OLQHV LQ WKH SURJUDP FXUUHQWO\ LQPHPRU\�

,I \RX HQWHU DQ LQLWLDO�OLQH�QXPEHU� WKH ILUVW OLQH QXPEHU DVVLJQHG LV RQH \RX VSHFLI\� ,I \RX GR QRW VSHFLI\
DQ LQLWLDO�OLQH�QXPEHU� WKH FRPSXWHU VWDUWV ZLWK OLQH QXPEHU ����

6XFFHHGLQJ OLQH QXPEHUV DUH DVVLJQHG E\ DGGLQJ WKH YDOXH RI WKH QXPHULF H[SUHVVLRQ LQFUHPHQW WR WKH
SUHYLRXV OLQH QXPEHU� 1RWH WKDW WR VSHFLI\ DQ LQFUHPHQW RQO\ �ZLWKRXW VSHFLI\LQJ DQ LQLWLDO�OLQH�QXPEHU��
\RX PXVW SUHFHGH WKH LQFUHPHQW ZLWK D FRPPD� 7KH GHIDXOW LQFUHPHQW LV ���

7R HQVXUH WKDW \RXU SURJUDP FRQWLQXHV WR IXQFWLRQ SURSHUO\� DOO OLQH�QXPEHU UHIHUHQFHV ZLWKLQ \RXU
SURJUDP DUH FKDQJHG WR UHIOHFW WKH QHZO\ DVVLJQHG OLQH QXPEHUV� �/LQH QXPEHUV PHQWLRQHG LQ 5(0
VWDWHPHQWV DUH QRW DIIHFWHG�� ,I DQ LQYDOLG OLQH�QXPEHU UHIHUHQFH �D UHIHUHQFH WR D OLQH QXPEHU WKDW GRHV
QRW H[LVW LQ \RXU SURJUDP� LV HQFRXQWHUHG� WQH FRPSXWHU FKDQJHV WKH OLQH�QXPEHU UHIHUHQFH WR ������
ZLWKRXW GLVSOD\LQJ DQ\ HUURU PHVVDJH RU ZDUQLQJ�

,I WKH YDOXHV \RX HQWHU IRU WKH LQLWLDO�OLQH�QXPEHU DQG LQFUHPHQW ZRXOG KDYH WKH HIIHFW RI FUHDWLQJ D OLQH
QXPEHU JUHDWHU WKDQ ������ WKH PHVVDJH BAD LINE NUMBER LV GLVSOD\HG DQG WKH SURJUDP LV QRW
UHVHTXHQFHG�

4.91.3. Examples

RES
5HVHTXHQFHV WKH OLQHV RI WKH SURJUDP LQ PHPRU\ WR VWDUW ZLWK ��� DQG QXPEHU E\ ��V�

RES 1000
5HVHTXHQFHV WKH OLQHV RI WKH SURJUDP WR VWDUW ZLWK ���� DQG QXPEHU E\ ��V�

RES 1000,15
5HVHTXHQFHV WKH OLQHV RI WKH SURJUDP LQ PHPRU\ WR VWDUW ZLWK ���� DQG QXPEHU E\ ��V�

RES 15
5HVHTXHQFHV WKH OLQHV RI WKH SURJUDP LQ PHPRU\ WR VWDUW ZLWK ��� DQG QXPEHU E\ ��V�
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4.92. RESTORE

4.92.1. Format

Restore Data

RESTORE [line-number ]

Restore a File

RESTORE #file-number [,REC record-number ]

4.92.2. Cross Reference

'$7$� ,1387� 35,17� 5($'

4.92.3. Descri ption

7KH 5(6725( LQVWUXFWLRQ VSHFLILHV HLWKHU WKH '$7$ VWDWHPHQW WR EH XVHG ZLWK WKH QH[W 5($'
VWDWHPHQW RU WKH UHFRUG WR EH DFFHVVHG E\ WKH QH[W ILOH�SURFHVVLQJ LQVWUXFWLRQ�

4.92.4. RESTORE with DATA and READ Statements

,I \RX HQWHU D OLQH�QXPEHU� WKH QH[W 5($' VWDWHPHQW H[HFXWHG DVVLJQV YDOXHV EHJLQQLQJ IURP WKH
GDWD�OLVW LQ WKH VSHFLILHG '$7$ VWDWHPHQW�

,I WKH VSHFLILHG OLQH�QXPEHU LV QRW WKH OLQH�QXPEHU RI D '$7$ VWDWHPHQW� WKH FRPSXWHU XVHV WKH ILUVW
'$7$ VWDWHPHQW ZLWK D OLQH�QXPEHU KLJKHU WKDQ WKH RQH \RX VSHFLILHG�

,I WKHUH LV QR KLJKHU QXPEHUHG '$7$ VWDWHPHQW� D SURJUDP HUURU RFFXUV DQG WKH PHVVDJH DATA ERROR
IN (LINE NUMBER)LV GLVSOD\HG �WKH OLQH�QXPEHU LV WKH OLQH QXPEHU RI WKH5($' VWDWHPHQW WKDW FDXVHG
WKH HUURU��

,I \RX GR QRW HQWHU D OLQH�QXPEHU RU D ILOH�QXPEHU� WKH QH[W 5($' VWDWHPHQW H[HFXWHG DVVLJQV YDOXHV
EHJLQQLQJ IURP WKH GDWD�OLVW RI WKH ILUVW '$7$ VWDWHPHQW LQ \RXU SURJUDP�

,I WKHUH DUH QR '$7$ VWDWHPHQWV LQ \RXU SURJUDP� WKH PHVVDJH DATA ERROR IN (LINE NUMBER) LV
GLVSOD\HG�
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4.92.5. RESTORE with a File

,I \RX HQWHU D ILOH�QXPEHU� 5(6725( UHSRVLWLRQV WKH VSHFLILHG ILOH DW LWV ILUVW UHFRUG� UHFRUG ]HUR �XQOHVV
\RX XVH WKH 5(& RSWLRQ�� 7KH ILOH�QXPEHU LV D QXPHULF H[SUHVVLRQ ZKRVH YDOXH VSHFLILHV WKH QXPEHU RI
WKH ILOH DV DVVLJQHG LQ LWV 23(1 LQVWUXFWLRQ�

,I \RX XVH WKH5(& RSWLRQ� WKH UHFRUG�QXPEHU LV D QXPHULF H[SUHVVLRQ VSHFLI\LQJ WKH QXPEHU RI WKH UHFRUG
DW ZKLFK \RXZDQW WR SRVLWLRQ WKH ILOH� 7KH UHFRUGV LQ D ILOH DUH QXPEHUHG VHTXHQWLDOO\� VWDUWLQJ ZLWK ]HUR�
7KH 5(& RSWLRQ FDQ EH XVHG RQO\ ZLWK D ILOH RSHQHG IRU 5(/$7,9( DFFHVV�

5(6725( WHUPLQDWHV DQ\ SULQW� RU LQSXW�SHQGLQJ FRQGLWLRQV�

4.92.6. Examples

100 RESTORE
6HWV WKH QH[W '$7$ VWDWHPHQW WR EH XVHG WR WKH ILUVW '$7$ VWDWHPHQW LQ WKH SURJUDP�

100 RESTORE 130
6HWV WKH QH[W '$7$ VWDWHPHQW WR EH XVHG WR WKH '$7$ VWDWHPHQW DW OLQH ��� RU� LI OLQH ��� LV QRW
D '$7$ VWDWHPHQW� WR WKH QH[W '$7$ VWDWHPHQW DIWHU OLQH ����

100 RESTORE #1
6HWV WKH QH[W UHFRUG WR EH XVHG E\ WKH QH[W 35,17� ,1387� RU /,1387 VWDWHPHQW XVLQJ ILOH ��
WR EH WKH ILUVW UHFRUG LQ WKH ILOH�

100 RESTORE #4,REC H5
6HWV WKH QH[W UHFRUG WR EH XVHG E\ WKH QH[W 35,17� ,1387� RU /,1387 VWDWHPHQW XVLQJ ILOH ��
WR EH UHFRUG +��
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4.93. RETURN

4.93.1. Format

With GOSUB and ON GOSUB

RETURN

With ON ERROR

RETURN [NEXT
        line-number ]

4.93.2. Cross Reference

*268%� 21 *268%� 21 (5525

4.93.3. Descri ption

7KH5(7851VWDWHPHQW FDXVHV SURJUDP FRQWURO WR UHWXUQ WR WKHPDLQ SURJUDP IURP D VXEURXWLQH FDOOHG
E\ D *268%� 21 *268%� RU 21 (5525 VWDWHPHQW�

4.93.4. RETURN with GOSUB and ON GOSUB

:KHQ WKH FRPSXWHU HQFRXQWHUV D5(7851VWDWHPHQW LQ D VXEURXWLQH FDOOHG E\ D*268%RU21*268%
VWDWHPHQW� SURJUDP FRQWURO UHWXUQV WR WKH VWDWHPHQW LPPHGLDWHO\ IROORZLQJ WKH *268% RU 21*268%
VWDWHPHQW�

1R RSWLRQV DUH DOORZHG ZLWK D 5(7851 VWDWHPHQW LQ D VXEURXWLQH FDOOHG E\ D *268% RU 21 *268%
VWDWHPHQW�

4.93.5. RETURN with ON ERROR

7KH DFWLRQ WDNHQ E\ WKH FRPSXWHU ZKHQ LW HQFRXQWHUV D 5(7851 VWDWHPHQW LQ D VXEURXWLQH FDOOHG E\
DQ 21 (5525 VWDWHPHQW GHSHQGV RQ WKH 5(7851 RSWLRQ�

,I \RX VSHFLI\ WKH 1(;7 RSWLRQ� SURJUDP FRQWURO UHWXUQV WR WKH VWDWHPHQW LPPHGLDWHO\ IROORZLQJ WKH
VWDWHPHQW WKDW FDXVHG WKH HUURU�

,I \RX VSHFLI\ D OLQH�QXPEHU� SURJUDP FRQWURO LV WUDQVIHUUHG WR WKH VSHFLILHG SURJUDP VWDWHPHQW�

,I \RX GR QRW VSHFLI\ DQ RSWLRQ� SURJUDP FRQWURO UHWXUQV WR WKH VWDWHPHQW WKDW FDXVHG WKH HUURU� 7KH
VWDWHPHQW LV UH�H[HFXWHG�

5(7851 �FOHDUV� WKH HUURU� VR WKDW LW FDQ QR ORQJHU EH DQDO\]HG E\ WKH (55 VXESURJUDP�
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4.93.6. Programs

7KH IROORZLQJ SURJUDP LOOXVWUDWHV D XVH RI 5(7851 DV XVHG ZLWK *268%� 7KH SURJUDP ILJXUHV LQWHUHVW
RQ DQ DPRXQW RI PRQH\ SXW LQWR VDYLQJV�

100 CALL CLEAR
110 INPUT "AMOUNT DEPOSITED: ":AMOUNT
120 INPUT "ANNUAL INTEREST RATE: ":RATE
130 IF RATE>1 THEN RATE=RATE*100
140 PRINT "NUMBER OF TIMES COMPOUNDED"
150 INPUT "ANNUALLY: ":COMP
160 INPUT "STARTING YEAR: ":Y
170 INPUT "NUMBER OF YEARS: ":N
180 CALL CLEAR
190 FOR A=Y TO Y+N
200 GOSUB 240
210 PRINT A,INT(AMOUNT* 100+.5)/100
220 NEXT A
230 STOP
240 FOR B=1 TO COMP
250 AMOUNT=AMOUNT+AMOUNT*RATE/(COMP*100)
260 NEXT B
270 RETURN
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7KH IROORZLQJ SURJUDP LOOXVWUDWHV WKH XVH RI 5(7851 ZLWK 21 (5525�

100 CALL CLEAR
110 A=1
120 ON ERROR 160
130 X=VAL("D")
140 PRINT 140
150 STOP
160 REM ERROR HANDLING
170 IF A>4 THEN 220
180 A=A+1
190 PRINT 190
200 ON ERROR 160
210 RETURN
220 PRINT 220 :: RETURN NEXT
RUN

190
190
190
190
220
140

/LQH ��� FDXVHV DQ HUURU WR WUDQVIHU FRQWURO WR OLQH ���� /LQH ��� FDXVHV DQ HUURU�

/LQH ��� FKHFNV WR VHH LI WKH HUURU KDV RFFXUUHG IRXU WLPHV DQG WUDQVIHUV FRQWURO WR ��� LI LW KDV� /LQH ���
LQFUHPHQWV WKH HUURU FRXQWHU E\ RQH� /LQH ��� SULQWV ���� /LQH ��� UHVHWV WKH HUURU KDQGOLQJ WR WUDQVIHU
WR OLQH ���� /LQH ��� UHWXUQV WR WKH OLQH WKDW FDXVHG WKH HUURU DQG H[HFXWHV LW DJDLQ�

/LQH ���� ZKLFK LV H[HFXWHG RQO\ DIWHU WKH HUURU KDV RFFXUUHG IRXU WLPHV� SULQWV ��� DQG UHWXUQV WR WKH
OLQH IROORZLQJ WKH OLQH WKDW FDXVHG WKH HUURU�

/LQH ���� WKH QH[W RQH DIWHU WKH RQH WKDW FDXVHV WKH HUURU� SULQWV ����

$OVR VHH H[DPSOH RI WKH 21 (5525 VWDWHPHQW�



MYARC Extended BASIC II

191

4.94. RND function — Random Number

4.94.1. Format

RND

4.94.2. Type

5($/

4.94.3. Cross Reference

5$1'20,=(

4.94.4. Descri ption

7KH 51' IXQFWLRQ UHWXUQV D SVHXGR�UDQGRP QXPEHU�

51' UHWXUQV WKH QH[W SVHXGR�UDQGRP QXPEHU LQ WKH FXUUHQW VHULHV RI SVHXGR�UDQGRP QXPEHUV� 7KH
QXPEHU UHWXUQHG LV DOZD\V JUHDWHU WKDQ RU HTXDO WR � DQG OHVV WKDQ ��

7KH QXPEHUV UHWXUQHG E\ 51' DUH FDOOHG �SVHXGR�UDQGRP� EHFDXVH WKH\ DUH QRW JHQHUDWHG VWULFWO\ DW
UDQGRP� EXW DUH JHQHUDWHG DV PHPEHUV RI SUHGHILQHG VHULHV� <RX FDQ XVH WKH 5$1'20,=( LQVWUXFWLRQ
WR PDNH WKH QXPEHUV JHQHUDWHG E\ 51' PRUH UDQGRP�

7KH VDPH VHTXHQFH RI UDQGRP QXPEHUV LV JHQHUDWHG E\ 51' HDFK WLPH \RX UXQ D SDUWLFXODU SURJUDP
XQOHVV WKH SURJUDP LQFOXGHV D 5$1'20,=( LQVWUXFWLRQ�

4.94.5. Examples

100 COLOR16=INT(RND*16)+1
6HWV &2/25�� HTXDO WR VRPH QXPEHU IURP � WKURXJK ���

100 VALUE=INT(RND*16)+10
6HWV 9$/8( HTXDO WR VRPH QXPEHU IURP �� WKURXJK ���

100 LL(8)=INT(RND*(B-A+1))+A
6HWV //��� HTXDO WR VRPH QXPEHU IURP $ WKURXJK %�
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4.95. RPT$ function — Re peat Strin g

4.95.1. Format

RPT$(string-expression , numeric-expression )

4.95.2. Type

6WULQJ

4.95.3. Descri ption

7KH 537� IXQFWLRQ UHWXUQV D VWULQJ FRQVLVWLQJ RI D VSHFLILHG VWULQJ UHSHDWHG D VSHFLILHG QXPEHU RI WLPHV�

7KH VWULQJ�H[SUHVVLRQ VSHFLILHV WKH VWULQJ WR EH UHSHDWHG� ,I \RX XVH D VWULQJ FRQVWDQW� LW PXVW EH HQFORVHG
LQ TXRWDWLRQ PDUNV�

7KH YDOXH RI WKH QXPHULF�H[SUHVVLRQ VSHFLILHV WKH QXPEHU RI UHSHWLWLRQV RI WKH VWULQJ�H[SUHVVLRQ�

,I WKH OHQJWK RI WKH VWULQJ�H[SUHVVLRQ DQG WKH YDOXH RI WKHQXPHULF�H[SUHVVLRQZRXOG FUHDWH D VWULQJ ORQJHU
WKDQ ��� FKDUDFWHUV� WKH H[FHVV FKDUDFWHUV DUH GLVFDUGHG DQG WKH IROORZLQJ PHVVDJH LV GLVSOD\HG�

*WARNING
 STRING TRUNCATED

4.95.4. Examples

100 M$=RPT$("ABCD",4)
6HWV 0� HTXDO WR �$%&'$%&'$%&'$%&'�

100 CALL CHAR(244,RPT$("0000FFFF",8))
'HILQHV FKDUDFWHUV ��� WKURXJK ��� ZLWK WKH VWULQJ
�����))))����))))����))))����))))����))))����))))����))))����))))�

100 PRINT USING RPT$("#",40):X$
3ULQWV WKH YDOXH RI ;� XVLQJ DQ LPDJH WKDW FRQVLVWV RI �� QXPEHU VLJQV�
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4.96. RUN

4.96.1. Format

Execute Pro gram in Memor y

RUN [ line-number ]

Execute Pro gram on External Device

RUN file-specification

4.96.2. Descri ption

7KH 581 LQVWUXFWLRQ FDXVHV WKH FRPSXWHU HLWKHU WR H[HFXWH WKH SURJUDP FXUUHQWO\ LQPHPRU\ RU WR ERWK
ORDG DQG H[HFXWH D SURJUDP IURP DQ H[WHUQDO� <RX FDQ XVH 581 DV HLWKHU D SURJUDP VWDWHPHQW RU D
FRPPDQG�

:KHQ \RX XVH 581 DV D SURJUDP VWDWHPHQW� RQH SURJUDP FDQ VWDUW WKH H[HFXWLRQ RI DQRWKHU SURJUDP�
7KLV HQDEOHV \RX WR GLYLGH D ODUJH SURJUDP LQWR VPDOOHU VHJPHQWV� HDFK RI ZKLFK FDQ EH ORDGHG LQWR
PHPRU\ RQO\ DV QHHGHG�

,I \RX VSHFLI\ D OLQH�QXPEHU� \RXU SURJUDP VWDUWV UXQQLQJ DW WKH VSHFLILHG SURJUDP OLQH�

,I \RX HQWHU D ILOH�VSHFLILFDWLRQ� \RXU SURJUDP LV ILUVW ORDGHG LQWR PHPRU\ IURP WKH VSHFLILHG H[WHUQDO
GHYLFH� DQG WKHQ H[HFXWHG VWDUWLQJ IURP WKH ORZHVW�QXPEHUHG OLQH LQ WKH SURJUDP� 7KH ILOH�VSHFLILFDWLRQ
LV D VWULQJ H[SUHVVLRQ� LI \RX XVH D VWULQJ FRQVWDQW� \RX PXVW HQFORVH LW LQ TXRWDWLRQ PDUNV�

,I \RX GR QRW HQWHU HLWKHU D OLQH�QXPEHU RU D ILOH�VSHFLILFDWLRQ� WKH FRPSXWHU H[HFXWHV WKH SURJUDP
FXUUHQWO\ LQ PHPRU\ VWDUWLQJ ZLWK WKH ORZHVW�QXPEHUHG OLQH LQ WKH SURJUDP�
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%HIRUH WKH SURJUDP VWDUWV UXQQLQJ� WKH FRPSXWHU�

� 6HWV WKH YDOXHV RI DOO QXPHULF YDULDEOHV WR ]HUR�

� 6HWV WKH YDOXHV RI DOO VWULQJ YDULDEOHV WR QXOO VWULQJV �VWULQJV FRQWDLQLQJ QR FKDUDFWHUV��

� &ORVHV DOO RSHQ ILOHV�

� 5HVWRUHV WKH GHIDXOW VFUHHQ FRORU �F\DQ��

� 'HOHWHV DOO VSULWHV�

� 5HVHWV WKH VSULWH PDJQLILFDWLRQ OHYHO WR ��

� &KHFNV IRU FHUWDLQ SURJUDP HUURUV�

581 GRHV QRW DIIHFW WKH JUDSKLFV PRGH� PDUJLQ VHWWLQJV� JUDSKLFV FRORUV �VHH '&2/25�� RU FXUUHQW
SRVLWLRQ �VHH '5$:72��

4.96.3. Examples

RUN
&DXVHV WKH FRPSXWHU WR EHJLQ H[HFXWLRQ RI WKH SURJUDP LQ PHPRU\�

RUN 200
100 RUN 200

&DXVHV WKH FRPSXWHU WR EHJLQ H[HFXWLRQ RI WKH SURJUDP LQ PHPRU\ VWDUWLQJ DW OLQH ����

RUN "DSK1.PRG3"
100 RUN "DSKI.PRG3"

&DXVHV WKH FRPSXWHU WR ORDG DQG EHJLQ H[HFXWLRQ RI WKH SURJUDP QDPHG 35*� IURP WKH GLVNHWWH
LQ GLVN GULYH ��

100 A$="DSK1.MYFILE"
110 RUN A$

&DXVHV WKH FRPSXWHU WR ORDG DQG EHJLQ H[HFXWLRQ RI WKH SURJUDP QDPHG 0<),/( IURP WKH
GLVNHWWH LQ GLVN GULYH ��
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4.96.4. Program

7KH IROORZLQJ SURJUDP LOOXVWUDWHV WKH XVH RI WKH 581 FRPPDQG XVHG DV D VWDWHPHQW� ,W FUHDWHV D �PHQX�
DQG OHWV WKH SHUVRQ XVLQJ WKH SURJUDP FKRRVH ZKDW RWKHU SURJUDP KH ZLVKHV WR UXQ� 7KH RWKHU SURJUDPV
VKRXOG 581 WKLV SURJUDP UDWKHU WKDQ HQGLQJ LQ WKH XVXDO ZD\� VR WKDW WKHPHQX LV JLYHQ DJDLQ DIWHU WKH\
DUH ILQLVKHG�

100 CALL CLEAR
110 PRINT "1 PROGRAM 1."
120 PRINT "2 PROGRAM 2."
130 PRINT "3 PROGRAM 3."
140 PRINT "4 END."
150 PRINT
160 INPUT "YOUR CHOICE: "C
170 IF C=1 THEN RUN "DSK1.PRG1"
180 IF C=2 THEN RUN "DSK1.PRG2"
190 IF C=3 THEN RUN "DSK1.PRG3"
200 IF C=4 THEN STOP
210 GOTO 100
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4.97. SAVE

4.97.1. Format

SAVE file-specification [,MERGE
                         PROTECTED]

4.97.2. Cross Reference

0(5*(� 2/'

4.97.3. Descri ption

7KH 6$9( FRPPDQG FRSLHV WKH SURJUDP LQ PHPRU\ WR DQ H[WHUQDO VWRUDJH GHYLFH� :KHQ \RX DUH XVLQJ
6$9(� \RXU SURJUDP UHPDLQV LQ PHPRU\� HYHQ LI DQ HUURU RFFXUV�

7KH VDYHG SURJUDP FDQ ODWHU EH ORDGHG EDFN LQWR PHPRU\ ZLWK WKH 2/' FRPPDQG�

7KH ILOH�VSHFLILFDWLRQ QDPHV WKH SURJUDP WR EH VWRUHG �VHH �)LOH 6SHFLILFDWLRQV�� 7KH ILOH�VSHFLILFDWLRQ� D
VWULQJ FRQVWDQW� RSWLRQDOO\ FDQ EH HQFORVHG LQ TXRWDWLRQ PDUNV�

7R VSHFLI\ WKDW \RXU SURJUDP LV WR EH DYDLODEOH IRU PHUJLQJ ZLWK RWKHU SURJUDPV� XVH WKH0(5*( RSWLRQ�
,I \RX XVH WKH 0(5*( RSWLRQ� WKH SURJUDP LV VWRUHG DV D 6(48(17,$/ ILOH LQ ',63/$< IRUPDW ZLWK
9$5,$%/( UHFRUGV �VHH 23(1�� 0(5*( FDQ EH XVHG RQO\ ZLWK GHYLFHV WKDW DFFHSW WKHVH RSWLRQV�

)RU PRUH LQIRUPDWLRQ DERXW XVLQJ 0(5*( ZLWK D SDUWLFXODU GHYLFH� UHIHU WR WKH RZQHU
V PDQXDO WKDW
FRPHV ZLWK WKDW GHYLFH�

,I \RX GR QRW XVH WKH 0(5*( RSWLRQ� \RXU SURJUDP FDQQRW ODWHU EH PHUJHG ZLWK DQRWKHU SURJUDP�

,I \RX XVH WKH 3527(&7(' RSWLRQ� \RX HQVXUH WKDW WKH SURJUDP� ZKHQ VXEVHTXHQWO\ ORDGHG ZLWK WKH
2/' FRPPDQG� FDQQRW EH OLVWHG� HGLWHG� RU VDYHG�

$ SURWHFWHG SURJUDP VWDUWV H[HFXWLQJ DXWRPDWLFDOO\ ZKHQ LW LV ORDGHG� ZKHQ WKH SURJUDP HQGV �HLWKHU
QRUPDOO\ RU EHFDXVH RI DQ HUURU� RU VWRSV DW D EUHDNSRLQW� LW LV HUDVHG IURPPHPRU\� $V WKH 3527(&7('
RSWLRQ LV QRW UHYHUVLEOH� LW LV UHFRPPHQGHG WKDW \RX NHHS DQ XQSURWHFWHG YHUVLRQ RI WKH SURJUDP� ,I \RX
DOVR ZLVK WR SURWHFW D GLVNHWWH�EDVHG SURJUDP IURP EHLQJ GHOHWHG� XVH WKH SURWHFW IHDWXUH RI WKH 'LVN
0DQDJHU FDUWULGJH�

6$9( UHPRYHV DQ\ EUHDNSRLQWV \RX KDYH VHW LQ \RXU SURJUDP�
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4.97.4. Examples

SAVE DSK1.PRG1
6DYHV WKH SURJUDP LQ PHPRU\ RQ WKH GLVNHWWH LQ GLVN GULYH � XQGHU WKH QDPH 35*��

SAVE DSK1.PRG1,PROTECTED
6DYHV WKH SURJUDP LQPHPRU\ RQ WKH GLVNHWWH LQ GLVN GULYH � XQGHU WKH QDPH35*�� 7KH SURJUDP
PD\ EH ORDGHG LQWR PHPRU\� EXW LW PD\ QRW EH HGLWHG� OLVWHG� RU UHVDYHG�

SAVE DSK1.PRG1,MERGE
6DYHV WKH SURJUDP LQPHPRU\ RQ WKH GLVNHWWH LQ GLVN GULYH � XQGHU WKH QDPH35*�� 7KH SURJUDP
PD\ ODWHU EH PHUJHG ZLWK D SURJUDP LQ PHPRU\ E\ XVLQJ WKH 0(5*( FRPPDQG�
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4.98. SAY sub program

4.98.1. Format

CALL SAY( word-string [, direct-string ][,... ])

4.98.2. Cross Reference

63*(7

4.98.3. Descri ption

7KH 6$< VXESURJUDP HQDEOHV \RX WR LQVWUXFW WKH FRPSXWHU WR SURGXFH VSHHFK�

:RUG�VWULQJ LV D VWULQJ�H[SUHVVLRQ ZKRVH YDOXH LV DQ\ RI WKH ZRUGV RU SKUDVHV LQ WKH FRPSXWHU
V UHVLGHQW
YRFDEXODU\� ,I \RX XVH D VWULQJ FRQVWDQW� \RX PXVW HQFORVH LW LQ TXRWDWLRQ PDUNV� $OSKDEHWLF FKDUDFWHUV
PXVW EH XSSHU�FDVH�

7KH FRPSXWHU VXEVWLWXWHV �8+2+� IRU D ZRUG�VWULQJ QRW LQ WKH YRFDEXODU\�

$ VSHHFK SKUDVH �PRUH WKDQ RQH ZRUG� PXVW EH HQFORVHG LQ SRXQG VLJQV ���� $ VSHHFK SKUDVH PXVW EH
SUHGHILQHG� WKDW LV� LW PXVW EH UHVLGHQW LQ WKH FRPSXWHU
V YRFDEXODU\�

$ FRPSRXQG LV D QHZ ZRUG IRUPHG E\ FRPELQLQJ WZR ZRUGV DOUHDG\ LQ WKH YRFDEXODU\� )RU H[DPSOH�
620(�7+,1* SURGXFHV �VRPHWKLQJ� DQG 7+(5(�)285 SURGXFHV �WKHUHIRUH�� $ FRPSRXQGPXVW QRW
EH HQFORVHG LQ SRXQG VLJQV�

6HH $SSHQGL[ + IRU D OLVW RI WKH FRPSXWHU
V UHVLGHQW YRFDEXODU\�

'LUHFW�VWULQJ LV D VWULQJ H[SUHVVLRQ ZKRVH YDOXH LV WKH FRPSXWHU
V LQWHUQDO UHSUHVHQWDWLRQ RI D ZRUG RU
SKUDVH� <RX FDQ XVH RU PRGLI\ D GLUHFW�VWULQJ UHWXUQHG E\ WKH 63*(7 VXESURJUDP�

6HH$SSHQGL[ , IRU LQIRUPDWLRQ RQ DGGLQJ VXIIL[HV WR GLUHFW�VWULQJV� <RX FDQ VSHFLI\PXOWLSOHZRUG�VWULQJV
DQG GLUHFW�VWULQJV E\ DOWHUQDWLQJ WKHP� 7R VSHFLI\ WZR FRQVHFXWLYH ZRUG�VWULQJV RU GLUHFW�VWULQJV� HQWHU
DQ H[WUD FRPPD DV D VHSDUDWRU EHWZHHQ WKHP�

4.98.4. Examples

100 CALL SAY("HELLO, HOW ARE YOU")
&DXVHV WKH FRPSXWHU WR VD\ �+HOOR� KRZ DUH \RX��

CALL SAY(,A$,,B$)
&DXVHV WKH FRPSXWHU WR VD\ WKH ZRUGV LQGLFDWHG E\ $� DQG %�� ZKLFK PXVW KDYH EHHQ UHWXUQHG
E\ 63*(7�
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4.98.5. Program

7KH IROORZLQJ SURJUDP LOOXVWUDWHV XVLQJ &$// 6$< ZLWK D ZRUG�VWULQJ DQG WKUHH GLUHFW�VWULQJV�

100 CALL SPGET("HOW",X$)
110 CALL SPGET("ARE",Y$)
120 CALL SPGET("YOU",Z$)
130 CALL SAY("HELLO",X$,,Y$,,Z$)
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4.99. SCREEN Subprogram

4.99.1. Format

CALL SCREEN([ foreground-color ,] background-color )

4.99.2. Cross Reference

&2/25� '&2/25� *5$3+,&6

4.99.3. Descri ption

7KH 6&5((1 VXESURJUDP HQDEOHV \RX WR FKDQJH WKH VFUHHQ FRORU� 7KH VFUHHQ FRORU LV WKH FRORU RI WKH
ERUGHU DQG WKH FRORU GLVSOD\HGZKHQ WUDQVSDUHQW LV VSHFLILHG DV WKH IRUHJURXQG�FRORU RU EDFNJURXQG�FRORU
RI D FKDUDFWHU RU SL[HO�

,Q 7H[W 0RGH� 6&5((1 HQDEOHV \RX WR FKDQJH WKH FRORU RI WKH GLVSOD\HG FKDUDFWHUV� DV ZHOO DV WKH FRORU
RI WKH VFUHHQ�

%DFNJURXQG�FRORU LV D QXPHULF H[SUHVVLRQ ZKRVH YDOXH VSHFLILHV D VFUHHQ FRORU IURP DPRQJ WKH ��
DYDLODEOH FRORUV�

,Q 7H[W 0RGH� IRUHJURXQG�FRORU LV D QXPHULF H[SUHVVLRQ ZKRVH YDOXH VSHFLILHV D FRORU IURP DPRQJ WKH ��
DYDLODEOH FRORUV� UHSUHVHQWLQJ WKH IRUHJURXQG�FRORU RI DOO ��� FKDUDFWHUV�

,I \RX VSHFLI\ D IRUHJURXQG�FRORU DQG WKH FRPSXWHU LV QRW LQ 7H[W 0RGH� LW KDV QR HIIHFW� ,I WKH FRPSXWHU
LV LQ 7H[W 0RGH DQG \RX GR QRW VSHFLI\ IRUHJURXQG�FRORU� WKH IRUHJURXQG�FRORU UHPDLQV XQFKDQJHG�

:KHQ \RX HQWHU 0<$5& ([WHQGHG %$6,& ,,� WKH EDFNJURXQG�FRORU LV F\DQ DQG WKH IRUHJURXQG�FRORU LV
EODFN� :KHQ \RXU SURJUDP HQGV �HLWKHU QRUPDOO\ RU EHFDXVH RI DQ HUURU�� VWRSV DW D EUHDNSRLQW� RU
FKDQJHV JUDSKLFV PRGH� WKH GHIDXOW FRORUV DUH UHVWRUHG�

7KH FRGHV IRU WKH DYDLODEOH FRORUV DUH OLVWHG LQ $SSHQGL[ )�

4.99.4. Examples

100 CALL SCREEN(8)
&KDQJHV WKH VFUHHQ WR F\DQ� ZKLFK LV WKH VWDQGDUG VFUHHQ FRORU�

100 CALL SCREEN(2)
&KDQJHV WKH VFUHHQ WR EODFN�
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4.99.5. Program

7KH IROORZLQJ SURJUDP XVHV &$// 6&5((1ZLWK &$//9&+$5 DQG 35,17 LQ WKH 7H[W0RGH WR FKDQJH
WKH FRORU RI D FKDUDFWHU�

100 CALL CLEAR
110 CALL GRAPHICS(2)
120 CALL VCHAR(12,12,33,3)
130 CALL SCREEN(5,16)
140 PRINT "DARK BLUE SCREEN WITH WHITE LETTERS"
150 GOTO 150

�3UHVV CLEAR WR VWRS WKH SURJUDP��

/LQH ��� FKDQJHV WKH VFUHHQ WR GDUN EOXH DQG WKH FKDUDFWHUV WR ZKLWH�
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4.100. SEG$ function — Strin g Segment

4.100.1. Format

SEG$(string-expression , start-position , length )

4.100.2. Type

6WULQJ

4.100.3. Purpose

7KH 6(*� IXQFWLRQ UHWXUQV D VSHFLILHG VXEVWULQJ �VHJPHQW RI D VWULQJ��

7KH VWULQJ�H[SUHVVLRQ VSHFLILHV WKH VWULQJ RI ZKLFK \RX ZDQW WR VSHFLI\ D VXEVWULQJ� ,I \RX XVH D VWULQJ
FRQVWDQW� LW PXVW EH HQFORVHG LQ TXRWDWLRQ PDUNV�

7KH VWDUW�SRVLWLRQ LV D QXPHULF H[SUHVVLRQ ZKRVH YDOXH VSHFLILHV WKH FKDUDFWHU SRVLWLRQ LQ WKH
VWULQJ�H[SUHVVLRQ ZKHUH WKH VXEVWULQJ EHJLQV� 7KH YDOXH RI WKH VWDUW�SRVLWLRQPXVW EH JUHDWHU WKDQ ]HUR�

7KH OHQJWK LV D QXPHULF H[SUHVVLRQ ZKRVH YDOXH VSHFLILHV WKH OHQJWK RI WKH VXEVWULQJ�

,I WKH VWDUW�SRVLWLRQ LV JUHDWHU WKDQ WKH OHQJWK RI WKH VWULQJ�H[SUHVVLRQ� RU LI WKH OHQJWK LV ]HUR� 6(*�
UHWXUQV D QXOO VWULQJ�

,I WKH VSHFLILHG OHQJWK LV JUHDWHU WKDQ WKH UHPDLQLQJ OHQJWK RI WKH VWULQJ�H[SUHVVLRQ �VWDUWLQJ IURP WKH
VSHFLILHG VWDUW�SRVLWLRQ�� 6(*� UHWXUQV D VXEVWULQJ FRQVLVWLQJ RI DOO FKDUDFWHUV LQ WKH VWULQJ�H[SUHVVLRQ
VWDUWLQJ IURP WKH VWDUW�SRVLWLRQ WR WKH HQG RI WKH VWULQJ�H[SUHVVLRQ�

4.100.4. Examples

100 X$=SEG$("FIRSTNAME LASTNAME",1,9)
6HWV ;� HTXDO WR ),5671$0(�

100 Y$=SEG$("FIRSTNAME LASTNAME",11,8)
6HWV <� HTXDO WR /$671$0(�

100 Z$=SEG$("FIRSTNAME LASTNAME",10,1)
6HWV =� HTXDO WR � ��

100 PRINT SEG$(A$,B,C)
3ULQWV WKH VXEVWULQJ RI $� VWDUWLQJ DW WKH FKDUDFWHU DW SRVLWLRQ % DQG H[WHQGLQJ IRU & FKDUDFWHUV�
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4.101. SGN function — Si gnum (Sign)

4.101.1. Format

SGN(numeric-expression )

4.101.2. Type

'(),17

4.101.3. Descri ption

7KH 6*1 IXQFWLRQ UHWXUQV D QXPEHU LQGLFDWLQJ WKH DOJHEUDLF VLJQ RI WKH YDOXH RI WKH QXPHULF�H[SUHVVLRQ�

,I WKH YDOXH RI WKH QXPHULF�H[SUHVVLRQ LV QHJDWLYH� 6*1 UHWXUQV D ���

,I WKH YDOXH RI WKH QXPHULF�H[SUHVVLRQ LV ]HUR� 6*1 UHWXUQV D ��

,I WKH YDOXH RI WKH QXPHULF�H[SUHVVLRQ LV SRVLWLYH� 6*1 UHWXUQV D ���

4.101.4. Examples

100 IF SGN(X2)=1 THEN 300 ELSE 400
7UDQVIHUV FRQWURO WR OLQH ��� LI ;� LV SRVLWLYH DQG WR OLQH ��� LI ;� LV ]HUR RU QHJDWLYH�

100 ON SGN(X)+2 GOTO 200,300,400
7UDQVIHUV FRQWURO WR OLQH ��� LI ; LV QHJDWLYH� OLQH ��� LI ; LV ]HUR� DQG OLQH ��� LI ; LV SRVLWLYH�
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4.102. SIN function — Sine

4.102.1. Format

SIN( numeric-expression )

4.102.2. Type

5($/

4.102.3. Cross Reference

$71� &26� 7$1

4.102.4. Descri ption

7KH 6,1 IXQFWLRQ UHWXUQV WKH VLQH RI WKH DQJOH ZKRVH PHDVXUHPHQW LQ UDGLDQV LV WKH YDOXH RI WKH
QXPHULF�H[SUHVVLRQ�

7KH YDOXH RI WKH QXPHULF�H[SUHVVLRQ FDQQRW EH OHVV WKDQ ����������������(�� RU JUHDWHU WKDQ
���������������(���

7R FRQYHUW WKH PHDVXUH RI DQ DQJOH IURP GHJUHHV WR UDGLDQV� PXOWLSO\ E\ SL�����

4.102.5. Program

7KH IROORZLQJ SURJUDP JLYHV WKH VLQH IRU HDFK RI VHYHUDO DQJOHV�

100 A=.5235987755982
110 B=30
120 C=45*PI/180
130 PRINT SIN(A);SIN(B)
140 PRINT SIN(B*PI/180)
150 PRINT SIN(C)
RUN
.5 -.9880316241
.5
.7071067812
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4.103. SOUND sub program

4.103.1. Format

CALL SOUND(duration , frequency1 , volume1 [, frequency2 , volume2 ]
[, frequency3 , volume3 ][, frequency4 , volume4 ])

4.103.2. Descri ption

7KH 6281' VXESURJUDP HQDEOHV \RX WR LQVWUXFW WKH FRPSXWHU WR SURGXFH PXVLFDO WRQHV RU QRLVH�

7KH FRPSXWHU FRQWDLQV WKUHHPXVLF JHQHUDWRUV DQG RQH QRLVH JHQHUDWRU� HQDEOLQJ \RX WR FUHDWH XS WR IRXU
GLIIHUHQW VRXQGV DW RQFH� <RX FDQ VSHFLI\ WKH IUHTXHQF\ DQG YROXPH RI HDFK VRXQG LQGHSHQGHQWO\�

'XUDWLRQ LV D QXPHULF H[SUHVVLRQ ZKRVH DEVROXWH YDOXH VSHFLILHV WKH OHQJWK RI WKH VRXQG LQ PLOOLVHFRQGV
�WKRXVDQGWKV RI VHFRQGV�� 'XUDWLRQ FDQ KDYH DQ DEVROXWH YDOXH IURP � WR ����� �$ YDOXH RI ���� ZLOO
SURGXFH D VRXQG IRU RQH VHFRQG��

7KH DFWXDO GXUDWLRQ SURGXFHG E\ WKH FRPSXWHU PD\ YDU\ E\ DV PXFK DV RQH VL[WLHWK ������ RI D VHFRQG
IURP WKH YDOXH \RX VSHFLI\�

<RX FDQ HQWHU RQO\ RQH GXUDWLRQ� ZKLFK DSSOLHV WR DOO VSHFLILHG VRXQGV �PXVLF DQG QRLVH��

)UHTXHQF\ LV D QXPHULF H[SUHVVLRQ WKDW KDV GLIIHUHQWPHDQLQJV GHSHQGLQJ RQZKHWKHU \RXXVH LW WR VSHFLI\
RQH RI WKH PXVLF JHQHUDWRUV RU WKH QRLVH JHQHUDWRU�

<RX PXVW HQWHU DW OHDVW RQH IUHTXHQF\�

7KH IUHTXHQF\ RI D PXVLF JHQHUDWRU VSHFLILHV WKH IUHTXHQF\ RI WKH WRQH LQ +HUW] �F\FOHV SHU VHFRQG�� 7KH
DFFHSWDEOH YDOXHV UDQJH IURP ��� WR ������ WKH XSSHU OLPLW H[FHHGV WKH UDQJH RI KXPDQ KHDULQJ�

7KH DFWXDO IUHTXHQF\ SURGXFHG E\ WKH FRPSXWHU PD\ YDU\ E\ DV PXFK DV WHQ SHUFHQW IURP WKH YDOXH \RX
VSHFLI\�

6HH $SSHQGL[ & IRU WKH IUHTXHQFLHV RI VRPH FRPPRQO\ XVHG WRQHV�
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7KH IUHTXHQF\ RI WKH QRLVH JHQHUDWRU KDV D YDOXH IURP �� WR ��� VSHFLI\LQJ WKH W\SH RI QRLVH SURGXFHG�

7KH IUHTXHQFLHV IURP �� WR �� SURGXFH GLIIHUHQW W\SHV RI SHULRGLF QRLVH� $ IUHTXHQF\ RI �� SURGXFHV D
SHULRGLF QRLVH WKDW YDULHV GHSHQGLQJ RQ WKH IUHTXHQF\ YDOXH RI WKH WKLUG PXVLF JHQHUDWRU�

7KH IUHTXHQFLHV IURP �� WR �� SURGXFH GLIIHUHQW W\SHV RI ZKLWH QRLVH� $ IUHTXHQF\ RI �� SURGXFHV D ZKLWH
QRLVH WKDW YDULHV GHSHQGLQJ RQ WKH IUHTXHQF\ YDOXH RI WKH WKLUG PXVLF JHQHUDWRU�

9ROXPH LV D QXPHULF H[SUHVVLRQ ZKRVH YDOXH LV LQYHUVHO\ SURSRUWLRQDO WR WKH ORXGQHVV RI WKH VRXQG�

<RX PXVW HQWHU DW OHDVW RQH YROXPH�

7KH YROXPH FDQ EH IURP � WR ��� =HUR LV WKH PD[LPXP YROXPH DQG �� LV VLOHQFH�

,I \RX FDOO 6281' ZKLOH WKH FRPSXWHU LV VWLOO SURGXFLQJ WKH WRQHV VSHFLILHG LQ D SUHYLRXV FDOO WR WKH
6281' VXESURJUDP� WKH UHVXOW GHSHQGV RQ WKH DOJHEUDLF VLJQ RI WKH GXUDWLRQ RI WKH SUHYLRXV FDOO WR
6281'� ,I WKH GXUDWLRQ ZDV SRVLWLYH� WKH QHZ VRXQG GRHV QRW EHJLQ XQWLO WKH ROG VRXQG LV FRPSOHWH� ,I
WKH GXUDWLRQ ZDV QHJDWLYH� WKH QHZ VRXQG EHJLQV LPPHGLDWHO\� LQWHUUXSWLQJ WKH ROG VRXQG�

4.103.3. Examples

100 CALL SOUND(1000,110,0)
3OD\V $ EHORZ ORZ & ORXGO\ IRU RQH VHFRQG�

100 CALL SOUND(500,110,0,131,0,196,3)
3OD\V $ EHORZ ORZ & DQG ORZ & ORXGO\� DQG * EHORZ & QRW DV ORXGO\� DOO IRU KDOI D VHFRQG�

100 CALL SOUND(4250,-8,0)
3OD\V ORXG ZKLWH QRLVH IRU ����� VHFRQGV�

100 CALL SOUND(DUR,TONE,VOL)
3OD\V WKH WRQH LQGLFDWHG E\ 721( IRU D GXUDWLRQ LQGLFDWHG E\ '85� DW D YROXPH LQGLFDWHG E\
92/�

4.103.4. Program

7KH IROORZLQJ SURJUDP SOD\V WKH �� QRWHV RI WKH ILUVW RFWDYH WKDW LV DYDLODEOH RQ WKH FRPSXWHU�

100 X=2^(1/12)
110 FOR A=1 TO 13
120 CALL SOUND(100,110*X^A,0)
130 NEXT A
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4.104. SPGET sub program — Get S peech

4.104.1. Format

CALL SPGET(word-string , string-variable [,...])

4.104.2. Cross Reference

6$<

4.104.3. Descri ption

7KH 63*(7 VXESURJUDP HQDEOHV \RX WR DVVLJQ WKH FRPSXWHU
V LQWHUQDO UHSUHVHQWDWLRQ RI D VSHHFK ZRUG
WR D YDULDEOH�

63*(7 LV HVSHFLDOO\ XVHIXO LI \RX ZDQW WR DGG D VXIIL[ WR D ZRUG LQ WKH FRPSXWHU
V UHVLGHQW YRFDEXODU\�

:RUG�VWULQJ LV D VWULQJ H[SUHVVLRQ ZKRVH YDOXH LV DQ\ RI WKH ZRUGV RU SKUDVHV LQ WKH FRPSXWHU
V UHVLGHQW
YRFDEXODU\� ,I \RX XVH D VWULQJ FRQVWDQW� \RX PXVW HQFORVH LW LQ TXRWHV�

7KH FRPSXWHU VXEVWLWXWHV �8+2+� IRU D ZRUG�VWULQJ QRW LQ WKH YRFDEXODU\�

$ VSHHFK SKUDVH �PRUH WKDQ RQH ZRUG� PXVW EH HQFORVHG LQ SRXQG VLJQV ����

6HH $SSHQGL[ + IRU D OLVW RI WKH FRPSXWHU
V UHVLGHQW YRFDEXODU\�

7KH LQWHUQDO UHSUHVHQWDWLRQ RI WKH ZRUG�VWULQJ �WKH GLUHFW�VWULQJ� LV UHWXUQHG LQ WKH VWULQJ�YDULDEOH� 6HH
$SSHQGL[ , IRU LQIRUPDWLRQ RQ DGGLQJ VXIIL[HV WR GLUHFW�VWULQJV�

<RX FDQ VSHFLI\ PXOWLSOH ZRUG�VWULQJV DQG GLUHFW�VWULQJV E\ DOWHUQDWLQJ WKHP�

4.104.4. Program

7KH IROORZLQJ SURJUDP LOOXVWUDWHV XVLQJ &$// 63*(7�

100 CALL SPGET("TEXAS INSTRUMENTS",X$)
110 CALL SPGET("COMPUTER",Y$)
120 CALL SAY("I AM A",X$,,Y$)
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4.105. SPRITE sub program

4.105.1. Format

CALL SPRITE(# sprite-number , character-code , foreground-color ,
pixel-row , pixel-column [, vertical-velocity , horizontal-velocity ][,...])

4.105.2. Cross Reference

&+$5� &2,1&� &2/25� '(/635,7(� ',67$1&(� *5$3+,&6� /2&$7(� 0$*1,)<� 027,21�
3$77(51� 326,7,21� 6&5((1

4.105.3. Descri ption

7KH 635,7( VXESURJUDP HQDEOHV \RX WR FUHDWH VSULWHV�

6SULWHV DUH JUDSKLFV WKDW FDQ EH DVVLJQHG DQ\ YDOLG FRORU DQG SODFHG DQ\ZKHUH RQ WKH VFUHHQ� 6SULWHV WUHDW
WKH VFUHHQ DV D JULG ��� SL[HOV KLJK DQG ��� SL[HOV ZLGH� +RZHYHU� RQO\ WKH ILUVW ��� SL[HOV DUH YLVLEOH RQ
WKH VFUHHQ�

<RX FDQ FUHDWH XS WR �� VSULWHV LQ DOO PRGHV H[FHSW 7H[W 0RGH� ZKLFK GRHV QRW DOORZ VSULWHV �WKH 635,7(
VXESURJUDP KDV QR HIIHFW LQ 7H[W 0RGH��

,Q 3DWWHUQ 0RGH� VSULWHV FDQ EH VHW LQ PRWLRQ LQ DQ\ GLUHFWLRQ DW D YDULHW\ RI VSHHGV� $ VSULWH FRQWLQXHV
LWV PRWLRQ XQWLO LW LV VSHFLILFDOO\ FKDQJHG E\ WKH SURJUDP RU XQWLO SURJUDP H[HFXWLRQ VWRSV� %HFDXVH
VSULWHV PRYH IURP SL[HO WR SL[HO� WKHLU PRWLRQ FDQ EH VPRRWKHU WKDQ WKDW RI FKDUDFWHUV� ZKLFK FDQ EH
PRYHG RQO\ RQH FKDUDFWHU SRVLWLRQ �� SL[HOV� DW D WLPH�

,Q +LJK�5HVROXWLRQ 0RGH� VSULWHV FDQQRW EH VHW LQ PRWLRQ� ,I \RX VSHFLI\ D YHUWLFDO RU KRUL]RQWDO YHORFLW\�
LW ZLOO EH LJQRUHG�

6SULWHV �SDVV RYHU� FKDUDFWHUV RQ WKH VFUHHQ�:KHQ WZR RUPRUH VSULWHV DUH FRLQFLGHQW �RFFXS\LQJ WKH VDPH
VFUHHQ SL[HO SRVLWLRQ�� WKH VSULWH ZLWK WKH ORZHVW VSULWH�QXPEHU FRYHUV WKH RWKHU VSULWH�V��

$W DQ\ JLYHQ WLPH� RQO\ IRXU VSULWHV FDQ EH RQ WKH VDPH KRUL]RQWDO SL[HO�URZ� :KHQ ILYH RU PRUH VSULWHV
DUH RQ WKH VDPHSL[HO�URZ� WKDW URZRI SL[HOV LQ WKH VSULWH�V�ZLWK WKHKLJKHVW VSULWH�QXPEHU�V� GLVDSSHDUV�

<RX FDQ XVH WKH'(/635,7( VXESURJUDP WR GHOHWH RQH RUPRUH VSULWHV� $OO VSULWHV DUH GHOHWHGZKHQ \RXU
SURJUDP HQGV �HLWKHU QRUPDOO\ RU EHFDXVH RI DQ HUURU�� VWRSV DW D EUHDNSRLQW� RU FKDQJHV JUDSKLFV PRGH�
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4.105.4. Sprite S pecifications

7KH VSULWH�QXPEHU LV D QXPHULF H[SUHVVLRQ ZLWK D YDOXH IURP � WR ��� LI \RX VSHFLI\ WKH YDOXH RI D
SUHYLRXVO\ GHILQHG VSULWH� WKH ROG VSULWH LV UHSODFHG E\ WKH QHZ VSULWH� ,I WKH ROG VSULWH KDG D YHUWLFDO� RU
KRUL]RQWDO�YHORFLW\ DQG \RX GR QRW VSHFLI\ D QHZ YHORFLW\� WKH QHZ VSULWH UHWDLQV WKH ROG YHORFLW\�

&KDUDFWHU�FRGH LV D QXPHULF H[SUHVVLRQZLWK D YDOXH IURP ������ VSHFLI\LQJ WKH FKDUDFWHU WKDW GHILQHV WKH
VSULWH SDWWHUQ�

,I \RX XVH WKH0$*1,)< VXESURJUDP WR FKDQJH WR GRXEOH�VL]HG VSULWHV� WKH VSULWH GHILQLWLRQ LQFOXGHV WKH
FKDUDFWHU VSHFLILHG E\ WKH FKDUDFWHU�FRGH DQG WKUHH DGGLWLRQDO FKDUDFWHUV �VHH 0$*1,)<��

2QFH GHILQHG E\ WKH 635,7( VXESURJUDP� WKH FKDUDFWHU�FRGH RI D VSULWH FDQ EH FKDQJHG E\ WKH
3$77(51 VXESURJUDP�

7KH IRUHJURXQG�FRORU LV D QXPHULF H[SUHVVLRQ ZLWK D YDOXH IURP � WR ��� VSHFLI\LQJ RQH RI WKH �� DYDLODEOH
FRORUV� 2QFH GHILQHG E\ WKH 635,7( VXESURJUDP� WKH IRUHJURXQG�FRORU RI D VSULWH FDQ EH FKDQJHG E\ WKH
&2/25 VXESURJUDP�

7KH EDFNJURXQG�FRORU RI D VSULWH LV DOZD\V WUDQVSDUHQW�

7KH SL[HO�URZ DQG SL[HO�FROXPQ DUH QXPHULF H[SUHVVLRQV ZKRVH YDOXHV VSHFLI\ WKH VFUHHQ SL[HO SRVLWLRQ
RI WKH SL[HO DW WKH XSSHU�OHIW FRUQHU RI WKH VSULWH�

2QFH GHILQHG E\ WKH 635,7( VXESURJUDP� WKH SL[HO�URZ DQG SL[HO�FROXPQ RI D VSULWH FDQ EH FKDQJHG E\
WKH /2&$7( VXESURJUDP� DQG WKH FXUUHQW SL[HO�URZ DQG SL[HO FROXPQ RI D VSULWH FDQ EH DVFHUWDLQHG E\
WKH 326,7,21 VXESURJUDP� $OVR� WKH GLVWDQFH EHWZHHQ VSULWHV RU EHWZHHQ D VSULWH DQG D VSHFLILHG VFUHHQ
SL[HO FDQ EH DVFHUWDLQHG E\ WKH ',67$1&( VXESURJUDP� DQG WKH &2,1& VXESURJUDP FDQ EH XVHG WR
DVFHUWDLQ ZKHWKHU VSULWHV DUH FRLQFLGHQW ZLWK HDFK RWKHU RU ZLWK D VSHFLILHG VFUHHQ SL[HO�
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4.105.5. Sprite Motion

6SULWH PRWLRQ LV YDOLG RQO\ LQ 3DWWHUQ 0RGH� 7KHUH LV QR HIIHFW LQ +LJK�5HVROXWLRQ 0RGH�

7KH RSWLRQDO YHUWLFDO�YHORFLW\ DQG KRUL]RQWDO�YHORFLW\ DUH QXPHULF H[SUHVVLRQV ZLWK YDOXHV IURP ���� WR
���� ,I ERWK YDOXHV DUH ]HUR� WKH VSULWH LV VWDWLRQDU\� 7KH VSHHG RI D VSULWH LV LQ GLUHFW OLQHDU SURSRUWLRQ
WR WKH DEVROXWH YDOXH RI WKH VSHFLILHG YHORFLW\�

$ SRVLWLYH YHUWLFDO�YHORFLW\ FDXVHV WKH VSULWH WR PRYH WRZDUG WKH WRS RI WKH VFUHHQ� D QHJDWLYH
YHUWLFDO�YHORFLW\ FDXVHV WKH VSULWH WR PRYH WRZDUG WKH ERWWRP RI WKH VFUHHQ�

$ SRVLWLYH KRUL]RQWDO�YHORFLW\ FDXVHV WKH VSULWH WR PRYH WR WKH ULJKW� D QHJDWLYH KRUL]RQWDO�YHORFLW\ FDXVHV
WKH VSULWH WR PRYH WR WKH OHIW�

,I QHLWKHU WKH YHUWLFDO� QRU KRUL]RQWDO�YHORFLW\ DUH ]HUR� WKH VSULWH PRYHV DW DQ DQJOH� LQ D GLUHFWLRQ DQG
DW D VSHHG GHWHUPLQHG E\ WKH YHORFLW\ YDOXHV�

7KH YHORFLW\ RI D VSULWH FDQ EH FKDQJHG E\ WKH 027,21 VXESURJUDP�

:KHQ D PRYLQJ VSULWH UHDFKHV DQ HGJH RI WKH VFUHHQ� LW GLVDSSHDUV� 7KH VSULWH UHDSSHDUV LQ WKH
FRUUHVSRQGLQJ SRVLWLRQ DW WKH RSSRVLWH HGJH RI WKH VFUHHQ� 7KH PRWLRQ RI D VSULWH PD\ EH DIIHFWHG E\ WKH
FRPSXWHU
V LQWHUQDO SURFHVVLQJ DQG E\ LQSXW WR� DQG RXWSXW IURP� H[WHUQDO GHYLFHV�

4.105.6. Program

7KH IROORZLQJ WKUHH SURJUDPV VKRZ VRPH SRVVLEOH XVHV RI VSULWHV�

100 CALL CLEAR
110 CALL CHAR(244,"FFFFFFFFFFFFFFFF")
120 CALL CHAR(246,"183C7EFFFF7E3C18")
130 CALL CHAR(248,"F00FF00FF00FF00F")
140 CALL SPRITE(#1,244,5,92,124,#2,248,7,1,1)
150 CALL SPRITE(#28,33,16,12,48,1,1)
160 CALL SPRITE(#15,246,14,1,1,127,-128)
170 GOTO 170

�3UHVV CLEAR WR VWRS SURJUDP��

/LQH ��� FUHDWHV D GDUN EOXH VSULWH LQ WKH FHQWHU RI WKH VFUHHQ DQG D UHG VWULSHG VSULWH LQ WKH XSSHU�ULJKW
FRUQHU RI WKH VFUHHQ� /LQH ��� FUHDWHV D ZKLWH VSULWH QHDU WKH XSSHU�OHIW FRUQHU RI WKH VFUHHQ DQG VWDUWV
LW PRYLQJ VORZO\ DW D ���GHJUHH DQJOH GRZQ DQG WR WKH ULJKW� 7KH VSULWH LV DQ H[FODPDWLRQ SRLQW�

/LQH ��� FUHDWHV D GDUN UHG VSULWH DW WKH XSSHU�ULJKW FRUQHU RI WKH VFUHHQ DQG VWDUWV LW PRYLQJ YHU\ IDVW
DW D �� GHJUHH DQJOH GRZQ DQG WR WKH OHIW�
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7KH IROORZLQJ SURJUDP PDNHV D UDWKHU VSHFWDFXODU XVH RI VSULWHV�

100 CALL CLEAR
110 CALL CHAR(244,"000808lC7FlC0808")
120 RANDOMIZE
130 CALL SCREEN(2)
140 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*SGN(RND-.5),A*INT(RND*4.5)-2.25+A/2*SGN(RND-.5))
160 NEXT A
170 GOTO 140

�3UHVV CLEAR WR VWRS WKH SURJUDP��

/LQH ��� GHILQHV FKDUDFWHU ����

/LQH ��� GHILQHV WKH VSULWHV� �� LQ DOO� 7KH VSULWH�QXPEHU LV WKH FXUUHQW YDOXH RI $� 7KH FKDUDFWHU�YDOXH
LV ���� 7KH VSULWH�FRORU LV ,17�$������ 7KH VWDUWLQJ GRW�URZ DQG GRW�FROXPQ DUH �� DQG ���� WKH FHQWHU
RI WKH VFUHHQ� 7KH URZ� DQG FROXPQ�YHORFLWLHV DUH FKRVHQ UDQGRPO\ XVLQJ WKH YDOXH RI
$,17�51'����������$��6*1�51'�����

/LQH ��� FDXVHV WKH VHTXHQFH WR UHSHDW�

7KH IROORZLQJ SURJUDPXVHV DOO WKH VXESURJUDP WKDW UHODWH WR VSULWHV H[FHSW IRU &2/25� 7KH\ DUH &+$5�
&2,1&� '(/635,7(� /2&$7(� 0$*1,)<� 027,21� 3$77(51� 326,7,21� DQG 635,7(�

7KH SURJUDP FUHDWHV WZR GRXEOH�VL]HGPDJQLILHG VSULWHV LQ WKH VKDSHV RI WZR SHRSOHZDONLQJ DORQJ D IORRU�
7KHUH LV D EDUULHU WKDW RQH RI WKHP SDVVHV WKURXJK DQG WKH RWKHU MXPSV WKURXJK� 7KH RQH WKDW MXPSV
WKURXJK JRHV D OLWWOH IDVWHU DIWHU HDFK MXPS� HYHQWXDOO\ FDWFKLQJ WKH RWKHU RQH� :KHQ WKLV KDSSHQV� WKH\
HDFK EHFRPH GRXEOH�VL]HG� XQPDJQLILHG VSULWHV DQG FRQWLQXH ZDONLQJ� :KHQ WKH\ PHHW IRU WKH VHFRQG
WLPH� WKH RQH WKDW KDV EHHQ JRLQJ IDVWHU GLVDSSHDUV DQG WKH RWKHU FRQWLQXHV ZDONLQJ�

100 CALL CLEAR
110 S1$="0103030103030303030303030303030380C
0C080C0C0C0C0C0C0C0C0C0C0C0E011"
120 S2$="0103030103070FIBIB030303060C0C0E80C
0C080C0E0F0D8CCC0C0C060303038"
130 COUNT=0
140 CALL CHAR(244,S1$)
150 CALL CHAR(248,S2$)
160 CALL SCREEN(14)
170 CALL COLOR(14,13,13)
180 FOR A=19 TO 24
190 CALL HCHAR(A,1,136,32)
200 NEXT A
210 CALL COLOR(13,15,15)
220 CALL VCHAR(14,22,128,6)
230 CALL VCHAR(14,23,128,6)
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240 CALL VCHAR(14,24,128,6)
250 CALL SPRITE(#1,244,5,113,129,#2,244,7,113,9)
260 CALL MAGNIFY(4)
270 XDIR=4
280 PAT=2
290 CALL MOTION(#1,0,XDIR,#2,0,4)
300 CALL PATTERN(#1,246+PAT,#2,246-PAT)
310 PAT=-PAT
320 CALL COINC(ALL,CO)
330 IF CO>0 THEN 370
340 CALL POSITION(#1,YPOS1,XPOS1)
350 IF XPOS1>136 AND XPOS1<192 THEN 470
360 GOTO 300
370 REM COINCIDENCE
380 CALL MOTION(#1,0,0#2,0,0)
390 CALL PATTERN(#1,244,#2,244)
400 IF COUNT>0 THEN 540
410 COUNT=COUNT+1
420 CALL POSITION(#1,YPOS1,XPOS1,#2,YPOS2,XPOS2)
430 CALL MAGNIFY(3)
440 CALL LOCATE(#1,YPOS1+16,XPOS1+8,#2,YPOS2+16,XPOS2)
450 CALL MOTION(#1,0,XDIR,#2,0,4)
460 GOTO 340
470 REM #1 HIT WALL
480 CALL MOTION(#1,0,0)
490 CALL POSITION(#1,YPOS1,XPOS1)
500 CALL LOCATE(#1,YPOS1,193)
510 XDIR=XDIR+1
520 CALL MOTION(#1,0,XDIR)
530 GOTO 300
540 REM SECOND COINCIDENCE
550 FOR DELAY=1 TO 1000 :: NEXT DELAY
560 CALL MOTION(#2,0,4)
570 CALL DELSPRITE(#1)
580 FOR STEP1=1 TO 20
590 CALL PATTERN(#2,248)
600 FOR DELAY=1 TO 40 :: NEXT DELAY
610 CALL PATTERN(#2,244)
620 FOR DELAY=1 TO 40 :: NEXT DELAY
630 NEXT STEP1
640 CALL CLEAR

/LQHV ���� ���� ���� ���� ���� DQG ��� GHILQH WKH VSULWHV�

/LQH ��� VHWV WKH PHHWLQJ FRXQWHU WR ]HUR�

/LQHV ��� WKURXJK ��� EXLOG WKH IORRU�

/LQHV ��� WKURXJK ��� EXLOG WKH EDUULHU�
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/LQH ��� VHWV WKH VWDUWLQJ VSHHG RI WKH VSULWH WKDW ZLOO VSHHG XS�

/LQH ��� VHWV WKH VSULWHV LQ PRWLRQ�

/LQH ��� FUHDWHV WKH LOOXVLRQ RI ZDONLQJ�

/LQH ��� FKHFNV WR VHH LI WKH VSULWHV KDYH PHW� /LQH ��� WUDQVIHUV FRQWURO LI WKH VSULWHV KDYH PHW� /LQHV
��� DQG ��� FKHFN WR VHH LI WKH VSULWH KDV UHDFKHG WKH EDUULHU DQG WUDQVIHU FRQWURO LI LW KDV�

/LQH ��� ORRSV EDFN WR FRQWLQXH WKH ZDON� /LQHV ��� WKURXJK ��� KDQGOH WKH VSULWHV UXQQLQJ LQWR HDFK
RWKHU� /LQHV ��� DQG ��� VWRS WKHP�

/LQH ��� FKHFNV WR VHH LI LW LV WKH ILUVW PHHWLQJ� /LQH ��� LQFUHPHQWV WKH PHHWLQJ FRXQWHU� /LQH ��� ILQGV
WKH VSULWHV SRVLWLRQ�

/LQH ��� PDNHV WKHP VPDOOHU� /LQH ��� SXWV WKHP RQ WKH IORRU DQG PRYHV WKH IDVW RQH VOLJKWO\ DKHDG�
/LQH ��� VWDUWV WKHP PRYLQJ DJDLQ�

/LQHV ��� WKURXJK ��� KDQGOH WKH IDVW VSULWH MXPSLQJ WKURXJK WKH EDUULHU� /LQH ��� VWRSV LW� /LQH ���
ILQGV ZKHUH LW LV�

/LQH ��� SXWV LW DW WKH QHZ ORFDWLRQ EH\RQG WKH EDUULHU� /LQHV ��� DQG ��� VWDUW LW PRYLQJ DJDLQ� D OLWWOH
IDVWHU�

/LQHV ��� WKURXJK ��� KDQGOH WKH VHFRQG PHHWLQJ�

/LQH ��� VWDUWV WKH VORZ VSULWH PRYLQJ� /LQH ��� GHOHWHV WKH IDVW VSULWH�

/LQHV ��� WKURXJK ��� PDNH WKH VORZ VSULWH ZDON �� VWHSV�
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4.106. SQR function — S quare Root

4.106.1. Format

SQR(numeric-expression )

4.106.2. Type

5($/

4.106.3. Descri ption

7KH 645 IXQFWLRQ UHWXUQV WKH SRVLWLYH VTXDUH URRW RI WKH YDOXH RI WKH QXPHULF�H[SUHVVLRQ�

7KH YDOXH RI WKH QXPHULF�H[SUHVVLRQ FDQQRW EH QHJDWLYH�

4.106.4. Examples

100 PRINT SQR(4)
3ULQWV ��

100 X=SQR(2.57E5)
6HWV ; HTXDO WR WKH VTXDUH URRW RI �������� ZKLFK LV ���������������
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4.107. STOP

4.107.1. Format

STOP

4.107.2. Cross Reference

(1'

4.107.3. Descri ption

7KH 6723 VWDWHPHQW VWRSV WKH H[HFXWLRQ RI \RXU SURJUDP�

:KHQ \RXU FRPSXWHU HQFRXQWHUV D 6723 VWDWHPHQW� WKH FRPSXWHU SHUIRUPV WKH IROORZLQJ RSHUDWLRQV�

� ,W FORVHV DOO RSHQ ILOHV�

� ,I WKH FRPSXWHU LV LQ 3DWWHUQ RU 7H[W 0RGH� LW UHVWRUHV WKH GHIDXOW FKDUDFWHU GHILQLWLRQV RI DOO
FKDUDFWHUV�

� ,I WKH FRPSXWHU LV LQ +LJK�5HVROXWLRQ 0RGH� LW UHVWRUHV WKH GHIDXOW FKDUDFWHU GHILQLWLRQV RI DOO
FKDUDFWHUV DQG UHVWRUHV WKH GHIDXOW JUDSKLFV PRGH �3DWWHUQ� DQG PDUJLQ VHWWLQJV ��� ��� �� ���

� 5HVWRUHV WKH GHIDXOW IRUHJURXQG FRORU �EODFN� DQG EDFNJURXQG FRORU �WUDQVSDUHQW� WR DOO
FKDUDFWHUV�

� 5HVWRUHV WKH GHIDXOW VFUHHQ FRORU �F\DQ��

� 'HOHWHV DOO VSULWHV�

� 5HVHWV WKH VSULWH PDJQLILFDWLRQ OHYHO WR ��

7KH JUDSKLFV FRORUV �VHH '&2/25� DQG FXUUHQW SRVLWLRQ �VHH '5$:72� DUH QRW DIIHFWHG� ,I WKH FRPSXWHU
LV LQ 3DWWHUQ RU 7H[W 0RGH WKH JUDSKLFV PRGH DQG PDUJLQ VHWWLQJV UHPDLQ XQFKDQJHG�

$ 6723 VWDWHPHQW LV QRW QHFHVVDU\ WR VWRS \RXU SURJUDP� WKH SURJUDP DXWRPDWLFDOO\ VWRSV DIWHU WKH
KLJKHVW�QXPEHUHG OLQH LV H[HFXWHG�

6723 LV IUHTXHQWO\ XVHG EHIRUH D VXESURJUDP WKDW IROORZV WKH PDLQ SRUWLRQ RI D SURJUDP� WR HQVXUH WKDW
WKH VXESURJUDP LV QRW H[HFXWHG DIWHU WKH H[HFXWLRQ RI WKH KLJKHVW�QXPEHUHG OLQH LQ WKH PDLQ SURJUDP�

6723 FDQ EH XVHG LQWHUFKDQJHDEO\ ZLWK WKH (1' VWDWHPHQW� H[FHSW WKDW \RX FDQQRW XVH 6723 WR HQG
D VXESURJUDP�
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4.107.4. Program

7KH IROORZLQJ SURJUDP LOOXVWUDWHV WKH XVH RI WKH 6723 VWDWHPHQW� 7KH SURJUDP DGGV WKH QXPEHUV IURP
� WR ����

100 CALL CLEAR
110 TOT=0
120 NUMB=1
130 TOT=TOT+NUMB
140 NUMB=NUMB+1
150 IF NUMB>100 THEN PRINT TOT::STOP
160 GOTO 130
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4.108. STR$ function— Strin g-Number

4.108.1. Format

STR$(numeric-expression )

4.108.2. Type

6WULQJ

4.108.3. Cross Reference

9$/

4.108.4. Descri ption

7KH 675� IXQFWLRQ UHWXUQV WKH VWULQJ UHSUHVHQWDWLRQ RI WKH YDOXH RI WKH QXPHULF�H[SUHVVLRQ�

675� HQDEOHV \RX WR XVH WKH VWULQJ UHSUHVHQWDWLRQ RI WKH QXPHULF�H[SUHVVLRQ ZLWK DQ LQVWUXFWLRQ WKDW
UHTXLUHV D VWULQJ H[SUHVVLRQ DV D SDUDPHWHU�

675� LV WKH LQYHUVH RI WKH 9$/ IXQFWLRQ�

675� UHPRYHV OHDGLQJ DQG WUDLOLQJ VSDFHV�

4.108.5. Examples

100 NUM$=STR$(78.6)
6HWV 180� HTXDO WR �������

100 LL$=STR$(3El5)
6HWV //� HTXDO WR ����(�����

100 X$=STR$(A*4)
6HWV ;� HTXDO WR D VWULQJ UHSUHVHQWDWLRQ RI ZKDWHYHU YDOXH LV REWDLQHG ZKHQ $ LV PXOWLSOLHG E\
�� )RU LQVWDQFH� LI $ LV HTXDO WR ��� ;� LV VHW HTXDO WR ������
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4.109. SUB — Sub program

4.109.1. Format

SUB subprogram-name [([ data-type  ] parameter [,...])]

4.109.2. Cross Reference

&$//� 68%(1'� 68%(;,7

4.109.3. Descri ption

7KH 68% VWDWHPHQW LV WKH ILUVW VWDWHPHQW LQ D VXESURJUDP�

<RX FDQ XVH D VXESURJUDP WR VHSDUDWH D JURXS RI VWDWHPHQWV IURP WKH PDLQ SURJUDP� 6XESURJUDP DUH
JHQHUDOO\ XVHG WR SHUIRUPD VSHFLILF RSHUDWLRQ VHYHUDO WLPHV LQ WKH VDPHSURJUDPRU LQ GLIIHUHQW SURJUDPV�
RU WR LVRODWH YDULDEOHV WKDW DUH VSHFLILF WR WKH VXESURJUDP�

6XESURJUDPDUH DFFHVVHG IURP\RXUPDLQ SURJUDPZLWK D&$// VWDWHPHQW� 7KH VXESURJUDP�QDPH LQ WKH
68% VWDWHPHQW LV WKH VDPH QDPH WKDW \RX XVH LQ WKH &$// VWDWHPHQW WKDW WUDQVIHUV FRQWURO WR WKH
VXESURJUDP�

7KH PD[LPXP OHQJWK RI D VXESURJUDP�QDPH LV �� FKDUDFWHUV�

$ XVHU�ZULWWHQ VXESURJUDP PD\ KDYH WKH VDPH VXESURJUDP�QDPH DV D EXLOW�LQ VXESURJUDP� ,Q VXFK D
FDVH� D &$// VWDWHPHQW ZLOO DFFHVV WKH XVHU�ZULWWHQ VXESURJUDP LQVWHDG RI WKH EXLOW�LQ RQH�

<RX FDQ XVH SDUDPHWHUV WR SDVV YDOXHV WR D VXESURJUDP� 3DUDPHWHUVPXVW EH YDOLG QDPHV RI YDULDEOHV RU
DUUD\V�

,I D SDUDPHWHU LV QXPHULF� \RX FDQ RSWLRQDOO\ VSHFLI\ LWV GDWD�W\SH �'(),17 RU 5($/�� 1XPHULF
SDUDPHWHUV DUH FRQVLGHUHG WR EH 5($/ XQOHVV \RX VSHFLILFDOO\ GHFODUH WKHP DV '(),17 LQ WKH SDUDPHWHU
OLVW� $ '(),17 $//� VWDWHPHQW LQ \RXU PDLQ SURJUDP RU LQ WKH VXESURJUDP LWVHOI GRHV QRW DIIHFW WKH
GDWD�W\SH RI SDUDPHWHUV�

68%(1' PXVW KH WKH ODVW VWDWHPHQW H[HFXWHG LQ D VXESURJUDP� :KHQ WKH FRPSXWHU HQFRXQWHUV D
68%(1' RU D 68%(;,7 VWDWHPHQW LQ D VXESURJUDP� SURJUDP FRQWURO UHWXUQV WR WKH VWDWHPHQW
LPPHGLDWHO\ IROORZLQJ WKH &$// VWDWHPHQW WKDW FDOOHG WKH VXESURJUDP�

,W LV UHFRPPHQGHG WKDW \RX GR QRW XVH DQ\ VWDWHPHQW RWKHU WKDQ 68%(1' RU 68%(;,7 WR OHDYH D
VXESURJUDP� ,I \RX XVH DQRWKHU VWDWHPHQW WR OHDYH D VXESURJUDP \RX PD\ VWLOO EH XVLQJ YDULDEOHV ORFDO
WR WKH VXESURJUDP� ZKLFK PD\ FDXVH XQH[SHFWHG UHVXOWV�

6XESURJUDP PXVW KDYH KLJKHU OLQH QXPEHUV WKDQ DQ\ SDUW RI \RXU PDLQ SURJUDP� $ 68% VWDWHPHQW
FDQQRW EH SDUW RI DQ ,) 7+(1 VWDWHPHQW�
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4.109.4. Subprogram Variables

7KH YDULDEOHV XVHG LQ D VXESURJUDP �RWKHU WKDQ WKRVH XVHG DV SDUDPHWHUV� DUH ORFDO WR WKH VXESURJUDP�
WKDW LV� HYHQ LI D YDULDEOH LQ \RXU PDLQ SURJUDP KDV WKH VDPH QDPH DV D YDULDEOH LQ D VXESURJUDP� WKH
YDOXH RI WKDW YDULDEOH RXWVLGH WKH VXESURJUDP LV QRW DIIHFWHG E\ FKDQJHV WR LWV YDOXH LQ WKH VXESURJUDP�
,I D VXESURJUDP LV FDOOHG PRUH WKDQ RQFH� DQ\ ORFDO YDULDEOHV XVHG LQ WKH VXESURJUDP UHWDLQ WKHLU YDOXHV
IURP RQH FDOO WR WKH QH[W�

1XPHULF YDULDEOHV XVHG LQ D VXESURJUDP DUH FRQVLGHUHG WR EH 5($/ XQOHVV \RX VSHFLILFDOO\ GHFODUH WKHP
DV '(),17� $ '(),17 $// VWDWHPHQW LQ \RXU PDLQ SURJUDP GRHV QRW DIIHFW WKH GDWD�W\SH RI QXPHULF
YDULDEOHV LQ D VXESURJUDP�

$ '(),17 $// VWDWHPHQW LQ D VXESURJUDP GRHV QRW DIIHFW WKH GDWD�W\SH RI QXPHULF YDULDEOHV LQ \RXU
PDLQ SURJUDP RU LQ DQ\ RWKHU VXESURJUDP�

4.109.5. Parameters

:KHQ \RXU SURJUDP H[HFXWHV D VXESURJUDP EHJLQQLQJ ZLWK D 68% VWDWHPHQW ZLWK SDUDPHWHUV� WKH
SDUDPHWHU YDOXHV �FRQVWDQWV RU YDULDEOHV� DUH SDVVHG IURP WKH SDUDPHWHU�OLVW RI WKH &$// VWDWHPHQW WR
WKH VXESURJUDP�7KHSDUDPHWHU�OLVW LQ WKH&$//VWDWHPHQWPXVW FRQWDLQ WKH VDPHQXPEHU RI SDUDPHWHUV
DV WKH 68% VWDWHPHQW� 9DOXHV DUH SDVVHG LQ WKH RUGHU LQ ZKLFK WKH\ DUH OLVWHG�

$ QXPHULF SDUDPHWHU PXVW EH SDVVHG D QXPHULF YDOXH� $ VWULQJ SDUDPHWHU PXVW EH SDVVHG D VWULQJ YDOXH�

$Q DUUD\ SDUDPHWHU PXVW EH SDVVHG DQ DUUD\� $ VWULQJ�DUUD\ SDUDPHWHU PXVW EH SDVVHG D VWULQJ DUUD\�
D '(),17�DUUD\ SDUDPHWHU PXVW EH SDVVHG D '(),17 DUUD\� D 5($/�DUUD\ SDUDPHWHU PXVW EH SDVVHG
D 5($/ DUUD\�

7R SDVV DQ HQWLUH DUUD\ DV RQH SDUDPHWHU� IROORZ WKH DUUD\ QDPH ZLWK OHIW DQG ULJKW SDUHQWKHVHV� ,I WKH
DUUD\ KDV PRUH WKDQ RQH GLPHQVLRQ� SODFH RQH FRPPD EHWZHHQ WKH SDUHQWKHVHV IRU HDFK DGGLWLRQDO
GLPHQVLRQ�
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4.109.6. Passin g Parameters b y Reference and Value

:KHQ D VXESURJUDPPDQLSXODWHV WKH YDOXH RI D SDUDPHWHU SDVVHG WR LW� WKH QHZ SDUDPHWHU YDOXH PD\ RU
PD\ QRW EH SDVVHG EDFN WR WKHPDLQ SURJUDP�:KHQ D SDUDPHWHU LV SDVVHG WR D VXESURJUDP �E\ UHIHUHQFH��
WKH QHZ YDOXH LV SDVVHG EDFN WR WKH PDLQ SURJUDP DIWHU WKH VXESURJUDP KDV H[HFXWHG�

:KHQ D SDUDPHWHU LV SDVVHG WR D VXESURJUDP �E\ YDOXH�� WKH QHZ YDOXH LV QRW SDVVHG EDFN WR WKH PDLQ
SURJUDP�

9DULDEOHV� DUUD\ HOHPHQWV� DQG DUUD\V DUH QRUPDOO\ SDVVHG E\ UHIHUHQFH� +RZHYHU� LI D QXPHULF YDULDEOH
RU DUUD\ HOHPHQW LV RI D GLIIHUHQW GDWD�W\SH LQ WKH PDLQ SURJUDP WKDQ LW LV LQ WKH VXESURJUDP �'(),17
YV� 5($/�� WKH SDUDPHWHU LV SDVVHG E\ YDOXH� 1RWH WKDW LI \RX SDVV D '(),17 YDULDEOH WR D QXPHULF
SDUDPHWHU� WKDW VXESURJUDP SDUDPHWHU LV FRQVLGHUHG WR EH 5($/ XQOHVV \RX VSHFLILFDOO\ GHFODUH LW DV D
'(),17 E\ XVLQJ WKH GDWD�W\SH RSWLRQ LQ WKH SDUDPHWHU OLVW RI WKH 68% VWDWHPHQW� 5HPHPEHU WKDW LI \RX
ZDQW WR SDVV D '(),17 E\ UHIHUHQFH� \RX PXVW GHFODUH WKH VXESURJUDP SDUDPHWHU DV D '(),17�

7R VSHFLI\ WKDW D YDULDEOH RU DUUD\ HOHPHQW LV WR EH SDVVHG E\ YDOXH UDWKHU WKDQ E\ UHIHUHQFH� HQFORVH LW
LQ SDUHQWKHVHV LQ WKH &$// VWDWHPHQW
V SDUDPHWHU�OLVW� 1RWH WKDW WKLV RSWLRQ LV QRW DYDLODEOH IRU DUUD\V�

,I \RX XVH DQ H[SUHVVLRQ DV D SDUDPHWHU� LW LV HYDOXDWHG DQG SDVVHG E\ YDOXH�

4.109.7. Examples

100 SUB MENU
0DUNV WKH EHJLQQLQJ RI D VXESURJUDP� 1R SDUDPHWHUV DUH SDVVHG RU UHWXUQHG�

100 SUB MENU(COUNT,CHOICE)
0DUNV WKH EHJLQQLQJ RI D VXESURJUDP� 7KH YDULDEOHV &2817 DQG &+2,&( PD\ EH XVHG DQG�RU
KDYH WKHLU YDOXHV FKDQJHG LQ WKH VXESURJUDP DQG UHWXUQHG WR WKH YDULDEOHV LQ WKH VDPH SRVLWLRQ
LQ WKH FDOOLQJ VWDWHPHQW�

100 SUB PAYCHECK(DATE,Q,SSN,PAYRATE,TABLE(,))
0DUNV WKH EHJLQQLQJ RI D VXESURJUDP� 7KH YDULDEOHV '$7(� 4� 661� 3$<5$7(� DQG WKH DUUD\
7$%/( ZLWK WZR GLPHQVLRQV PD\ EH XVHG DQG�RU KDYH WKHLU YDOXHV FKDQJHG LQ WKH VXESURJUDP
DQG UHWXUQHG WR WKH YDULDEOHV LQ WKH VDPH SRVLWLRQ LQ WKH FDOOLQJ VWDWHPHQW�
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4.109.8. Program

7KH IROORZLQJ SURJUDP LOOXVWUDWHV WKH XVH RI 68%� 7KH VXESURJUDP 0(18 KDG EHHQ SUHYLRXVO\ VDYHG
ZLWK WKH0(5*( RSWLRQ� ,W SULQWV DPHQX DQG UHTXHVWV D FKRLFH� 7KHPDLQ SURJUDP WHOOV WKH VXESURJUDP
KRZ PDQ\ FKRLFHV WKHUH DUH DQG ZKDW WKH FKRLFHV DUH� ,W WKHQ XVHV WKH FKRLFH PDGH LQ WKH VXESURJUDP
WR GHWHUPLQH ZKDW SURJUDP WR UXQ�

100 CALL MENU(5,R)
110 ON R GOTO 12(,130,140,150,160)
120 RUN "DSK1.PAYABLES"
130 RUN "DSK1.RECEIVE"
140 RUN "DSK1.PAYROLL"
150 RUN "DSK1.INVENTORY"
160 RUN "DSK1.LEDGER"
170 DATA ACCOUNTS PAYABLE,ACCOUNTS RECEIVABLE,PAYROLL,INVENTORY,GENERAL LEDGER

%HJLQQLQJ RI VXESURJUDP 0(18�

1RWH WKDW WKLV 5 LV QRW WKH VDPH DV WKH 5 XVHG LQ OLQHV ��� DQG ��� LQ WKH PDLQ SURJUDP�

10000 SUB MENU(COUNT,CHOICE)
10010 CALL CLEAR
10020 IF COUNT>22 THEN PRINT "TOO MANY ITEMS" :: CHOICE=0 :: SUBEXIT
10030 RESTORE
10040 FOR R=1 TO COUNT
10050 READ TEMP$
10060 TEMP$=SEG$(TEMP$,1,25)
10070 DISPLAY AT(R,1):R;TEMP$
10080 NEXT R
10090 DISPLAY AT(R+1,1):"YOUR CHOICE: I"
10100 ACCEPT AT(R+1,14)BEEP VALIDATE(DIGIT)SIZE(-2):CHOICE
10110 IF CHOICE>COUNT OR CHOICE<1 THEN 10100
10120 SUBEND
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4.110. SUBEND — Sub program End

4.110.1. Format

SUBEND

4.110.2. Cross Reference

68%� 68%(;,7

4.110.3. Descri ption

7KH 68%(1' VWDWHPHQW PDUNV WKH HQG RI D VXESURJUDP�

68%(1' PXVW EH WKH ODVW VWDWHPHQW H[HFXWHG LQ D VXESURJUDP� :KHQ WKH FRPSXWHU HQFRXQWHUV D
68%(1' VWDWHPHQW LQ D VXESURJUDP� SURJUDP FRQWURO UHWXUQV WR WKH VWDWHPHQW LPPHGLDWHO\ IROORZLQJ
WKH &$// VWDWHPHQW WKDW FDOOHG WKH VXESURJUDP�

,W LV UHFRPPHQGHG WKDW \RX GR QRW XVH DQ\ VWDWHPHQW RWKHU WKDQ 68%(1' RU 68%(;,7 WR OHDYH D
VXESURJUDP� ,I \RX XVH DQRWKHU VWDWHPHQW WR OHDYH D VXESURJUDP \RX PD\ VWLOO EH XVLQJ YDULDEOHV ORFDO
WR WKH VXESURJUDP� ZKLFK PD\ FDXVH XQH[SHFWHG UHVXOWV�

$ 68%(1' VWDWHPHQW FDQQRW EH SDUW RI DQ ,) 7+(1 VWDWHPHQW�

7KH RQO\ VWDWHPHQWV WKDW FDQ LPPHGLDWHO\ IROORZ D 68%(1' VWDWHPHQW DUH 5(0� (1'� RU WKH 68%
VWDWHPHQW IRU WKH QH[W VXESURJUDP�
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4.111. SUBEXIT — Sub program Exit

4.111.1. Format

SUBEXIT

4.111.2. Cross Reference

68%� 68%(1'

4.111.3. Descri ption

7KH 68%(;,7 VWDWHPHQW HQDEOHV \RX WR OHDYH D VXESURJUDP EHIRUH WKH FRPSXWHU H[HFXWHV WKH 68%(1'
VWDWHPHQW WKDW HQGV WKH VXESURJUDP�

68%(;,7 HQDEOHV \RX WR KDYH PRUH WKDQ RQH H[LW IURP D VXESURJUDP�

:KHQ WKH FRPSXWHU HQFRXQWHUV D 68%(;,7 VWDWHPHQW LQ D VXESURJUDP� SURJUDP FRQWURO UHWXUQV WR WKH
VWDWHPHQW LPPHGLDWHO\ IROORZLQJ WKH &$// VWDWHPHQW WKDW FDOOHG WKH VXESURJUDP�

,W LV UHFRPPHQGHG WKDW \RX GR QRW XVH DQ\ VWDWHPHQW RWKHU WKDQ 68%(1' RU 68%(;,7 WR OHDYH D
VXESURJUDP� ,I \RX XVH DQRWKHU VWDWHPHQW WR OHDYH D VXESURJUDP \RX PD\ VWLOO EH XVLQJ YDULDEOHV ORFDO
WR WKH VXESURJUDP� ZKLFK PD\ FDXVH XQH[SHFWHG UHVXOWV�
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4.112. TAB function — Tabulate

4.112.1. Format

TAB(numeric-expression )

4.112.2. Cross Reference

',63/$<� 35,17

4.112.3. Descri ption

7KH 7$% IXQFWLRQ VSHFLILHV WKH VWDUWLQJ SRVLWLRQ RI WKH QH[W LWHP WR EH SULQWHG E\ D 35,17 RU ',63/$<
LQVWUXFWLRQ�

7KH QXPHULF�H[SUHVVLRQ VSHFLILHV WKH VWDUWLQJ SRVLWLRQ RI WKH QH[W SULQW LWHP LQ D SULQW�OLVW RI D 35,17
RU ',63/$< LQVWUXFWLRQ�

,I WKH YDOXH RI WKH QXPHULF�H[SUHVVLRQ LV QRW DQ LQWHJHU� LW LV URXQGHG WR WKH QHDUHVW LQWHJHU� ,I WKH YDOXH
RI WKH QXPHULF�H[SUHVVLRQ LV OHVV WKDQ �� LW LV UHSODFHG E\ ��

,I WKH YDOXH RI WKH QXPHULF�H[SUHVVLRQ LV JUHDWHU WKDQ WKH UHFRUG OHQJWK RI WKH VFUHHQ RU GHYLFH� LW LV
UHSHDWHGO\ UHGXFHG E\ WKH UHFRUG OHQJWK XQWLO LW LV OHVV WKDQ RU HTXDO WR WKH UHFRUG OHQJWK� 7KH UHFRUG
OHQJWK RI WKH VFUHHQ LV WKH ZLGWK RI WKH VFUHHQ ZLQGRZ GHILQHG E\ WKH PDUJLQV� )RU PRUH LQIRUPDWLRQ
DERXW WKH UHFRUG OHQJWK RI D SDUWLFXODU GHYLFH� UHIHU WR WKH RZQHU
V PDQXDO WKDW FRPHV ZLWK WKDW GHYLFH�

7$% LV UHODWLYH WR WKH OHIW VLGH RI WKH VFUHHQ� QRW WKH FXUUHQW VFUHHQ ZLQGRZ�

%HFDXVH WKH 7$% IXQFWLRQ LWVHOI LV WUHDWHG DV D VHSDUDWH SULQW LWHP� LW PXVW EH SUHFHGHG DQG�RU IROORZHG
E\ D SULQW VHSDUDWRU �XVXDOO\ D VHPLFRORQ�� XQOHVV LW LV WKH RQO\ LWHP LQ WKH SULQW�OLVW�

,I WKH QXPEHU RI FKDUDFWHUV DOUHDG\ SULQWHG LQ WKH FXUUHQW UHFRUG LV JUHDWHU WKDQ RU HTXDO WR WKH SRVLWLRQ
LQGLFDWHG E\ WKH YDOXH RI WKH QXPHULF�H[SUHVVLRQ� WKH SULQW LWHP IROORZLQJ WKH 7$% LV SULQWHG LQ WKH QH[W
UHFRUG� EHJLQQLQJ LQ WKH SRVLWLRQ VSHFLILHG E\ WKH YDOXH RI WKH QXPHULF�H[SUHVVLRQ�

7$% FDQ EH XVHG WR SULQW WR D GHYLFH RU ILOH RQO\ LI WKH GHYLFH RU ILOH KDV EHHQ RSHQHG LQ ',63/$< IRUPDW�

7$% FDQQRW EH XVHG ZLWK 35,17 86,1* RU ',63/$< 86,1*�
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4.112.4. Examples

100 PRINT TAB(12);35
3ULQWV WKH QXPEHU �� DW WKH WZHOIWK SRVLWLRQ�

100 PRINT 356;TAB(18);"NAME"
3ULQWV ��� DW WKH EHJLQQLQJ RI WKH OLQH DQG 1$0( DW WKH HLJKWHHQWK SRVLWLRQ RI WKH OLQH�

100 PRINT "ABCDEFGHIJKLM";TAB(5);"NOP"
3ULQWV $%&'()*+,-./0 DW WKH EHJLQQLQJ RI WKH OLQH DQG 123 DW WKH ILIWK SRVLWLRQ RI WKH QH[W
OLQH�

100 DISPLAY AT(12,1):"NAME";TAB(15);"ADDRESS"
'LVSOD\V 1$0( DW WKH EHJLQQLQJ RI WKH WZHOIWK OLQH RQ WKH VFUHHQ DQG $''5(66 DW WKH ILIWHHQWK
SRVLWLRQ RQ WKH WZHOIWK OLQH RI WKH VFUHHQ�
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4.113. TAN function — Tan gent

4.113.1. Format

TAN(numeric-expression )

4.113.2. Type

5($/

4.113.3. Cross Reference

$71� &26� 6,1

4.113.4. Descri ption

7KH 7$1 IXQFWLRQ UHWXUQV WKH WDQJHQW RI WKH DQJOH ZKRVH PHDVXUHPHQW LQ UDGLDQV LV WKH YDOXH RI WKH
QXPHULF�H[SUHVVLRQ�

7KHQXPHULF�H[SUHVVLRQ FDQQRW EH OHVV WKDQ ����������������(��RU JUHDWHU WKDQ���������������(���

7R FRQYHUW WKH PHDVXUH WR UDGLDQV� PXOWLSO\ E\ SL�����

4.113.5. Program

7KH IROORZLQJ SURJUDP JLYHV WKH WDQJHQW IRU HDFK RI VHYHUDO DQJOHV�

100 A=.7853981633973
110 B=26.565051177
120 C=45*PI/180
130 PRINT TAN(A);TAN(B)
140 PRINT TAN(B*PI/180)
150 PRINT TAN(C)
RUN
1. 7.17470553
.5
1
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4.114. TERMCHAR function — Termination Character

4.114.1. Format

TERMCHAR

4.114.2. Type

'(),17

4.114.3. Cross Reference

$&&(37� ,1387� /,1387

4.114.4. Descri ption

7KH 7(50&+$5 IXQFWLRQ UHWXUQV WKH FKDUDFWHU FRGH RI WKH NH\ SUHVVHG WR H[LW IURP WKH SUHYLRXVO\
H[HFXWHG ,1387� $&&(37� RU /,1387 VWDWHPHQW�

,Q D SURJUDP� WKH YDOXH UHWXUQHG E\ 7(50&+$5 GHSHQGV RQ WKH NH\ SUHVVHG WR H[LW IURP WKH ODVW
LQVWUXFWLRQ WKDW DFFHSWHG LQSXW IURP WKH NH\ERDUG�

9$/8( 5(7851(' .(<

� AID
� CLEAR
�� DOWN ARROW
�� UP ARROW
�� PROC'D
�� ENTER
�� BEGIN
�� BACK

,I \RX XVH 7(50&+$5 DV SDUW RI D FRPPDQG �XQOHVV LW LV SUHFHGHG E\ $&&(37� ,1387� RU /,1387��
WKH YDOXH UHWXUQHG GHSHQGV RQ WKH NH\ SUHVVHG WR HQWHU WKH FRPPDQG �ENTER� UP ARROW� RU DOWN
ARROW��

1RWH WKDW SUHVVLQJ CLEAR GXULQJ NH\ERDUG LQSXW QRUPDOO\ FDXVHV D EUHDN LQ WKH SURJUDP� +RZHYHU� LI
\RXU SURJUDP LQFOXGHV DQ 21 %5($.1(;7 VWDWHPHQW� \RX FDQ XVH CLEAR WR H[LW IURP DQ LQSXW ILHOG�
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4.114.5. Program

7KH IROORZLQJ SURJUDP LOOXVWUDWHV D XVH RI 7(50&+$5� 7KH SURJUDP GLVSOD\V QDPH� DGGUHVV� DQG FLW\�
VWDWH� DQG ]LS FRGH LQIRUPDWLRQ HQWHUHG IURP WKH NH\ERDUG� /LQH ��� HQDEOHV \RX WR FRUUHFW HUURUV LQ
SUHYLRXVO\ HQWHUHG OLQHV E\ SUHVVLQJUP ARROW� 7KLV UHWXUQV WKH FXUVRU WR WKH EHJLQQLQJ RI WKH OLQH WKDW
LPPHGLDWHO\ SUHFHGHV WKH RQH IURP ZKLFK UP ARROW ZDV HQWHUHG�

100 CALL CLEAR
110 R=5*:C=12
120 DISPLAY AT(R,C-10):"NAME
130 DISPLAY AT(R+1,C-10):"ADDRESS:"
140 DISPLAY AT(R+2,C-10):"C,S,Z:"
150 ACCEPT AT(R,C)SIZE(-20):A$(R)
160 IF TERMCHAR=11 THEN R=R-1 ELSE R=R+1
170 IF R=7 THEN 150
180 DISPLAY AT(20,1):A$(5):A$(6):A$(7)
190 GOTO 110

�3UHVV CLEAR WR VWRS WKH SURJUDP��
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4.115. TRACE

4.115.1. Format

TRACE

4.115.2. Cross Reference

8175$&(

4.115.3. Descri ption

7KH 75$&( LQVWUXFWLRQ FDXVHV WKH FRPSXWHU WR GLVSOD\ WKH OLQH QXPEHU RI HDFK OLQH LQ \RXU SURJUDP
EHIRUH LW LV H[HFXWHG�

75$&( HQDEOHV \RX WR VHH WKH RUGHU LQZKLFK WKH FRPSXWHU SHUIRUPV VWDWHPHQWV DV LW UXQV \RXU SURJUDP�
,W LV YDOXDEOH DV D GHEXJJLQJ DLG WR KHOS \RX ILQG HUURUV �VXFK DV XQZDQWHG LQILQLWH ORRSV� LQ \RXU
SURJUDP�

<RX FDQ XVH 75$&( HLWKHU DV D SURJUDP VWDWHPHQW RU D FRPPDQG�

7KH HIIHFW RI D 75$&( LQVWUXFWLRQ LV FDQFHOHG ZKHQ DQ 8175$&( LQVWUXFWLRQ RU D 1(: FRPPDQG LV
H[HFXWHG�

4.115.4. Programs

7KH IROORZLQJ SURJUDP GLVSOD\V D WUDFH RI WKH RUGHU RI H[HFXWLRQ RI WKH SURJUDP OLQHV�

100 FOR J=1 TO 3
110 PRINT "WORD"
120 NEXT J
TRACE

<100><110> WORD
<120><110> WORD
<120><110> WORD
<120>
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4.116. UNBREAK

4.116.1. Format

UNBREAK [line-number-list ]

4.116.2. Cross Reference

%5($.

4.116.3. Descri ption

7KH 81%5($. LQVWUXFWLRQ UHPRYHV D EUHDNSRLQW IURP HDFK SURJUDP VWDWHPHQW \RX VSHFLI\�

<RX FDQ XVH 81%5($. DV HLWKHU D SURJUDP VWDWHPHQW RU D FRPPDQG�

7KH OLQH�QXPEHU�OLVW FRQVLVWV RI RQH RU PRUH OLQH QXPEHUV VHSDUDWHG E\ FRPPDV� :KHQ DQ 81%5($.
LQVWUXFWLRQ LV H[HFXWHG� EUHDNSRLQWV DUH UHPRYHG IURP WKH VSHFLILHG SURJUDP OLQHV�

,I \RX GR QRW LQFOXGH D OLQH�QXPEHU�OLVW� 81%5($. UHPRYHV DOO EUHDNSRLQWV� H[FHSW IRU D EUHDNSRLQW WKDW
RFFXUV ZKHQ D %5($. VWDWHPHQW ZLWK QR OLQH�QXPEHU�OLVW LV HQFRXQWHUHG LQ D SURJUDP�

,I WKH OLQH�QXPEHU�OLVW LQFOXGHV DQ LQYDOLG OLQH QXPEHU �� RU D YDOXH JUHDWHU WKDQ ������� WKHPHVVDJHBAD
LINE NUMBER LV GLVSOD\HG� ,I WKH OLQH�QXPEHU�OLVW LQFOXGHV D IUDFWLRQDO RU QHJDWLYH OLQH QXPEHU� WKH
PHVVDJH SYNTAX ERRORLV GLVSOD\HG� ,Q ERWK FDVHV� WKH 81%5($. LQVWUXFWLRQ LV LJQRUHG� WKDW LV�
EUHDNSRLQWV DUH QRW UHPRYHG HYHQ DW YDOLG OLQH QXPEHUV LQ WKH OLQH�QXPEHU�OLVW� ,I \RX ZHUH HQWHULQJ
81%5($. DV D SURJUDP VWDWHPHQW� LW LV QRW HQWHUHG LQWR \RXU SURJUDP�

,I WKH OLQH�QXPEHU�OLVW LQFOXGHV D OLQH QXPEHU WKDW LV YDOLG ��������� EXW LV QRW WKH QXPEHU RI D OLQH LQ
\RXU SURJUDP� RU D IUDFWLRQDO QXPEHU JUHDWHU WKDQ �� WKH PHVVDJH

* WARNING
  LINE NOT FOUND

LV GLVSOD\HG� �,I \RX ZHUH HQWHULQJ 81%5($. DV D SURJUDP VWDWHPHQW� WKH OLQH�QXPEHU LV LQFOXGHG LQ
WKHZDUQLQJPHVVDJH�� $ EUHDNSRLQW LV� KRZHYHU� UHPRYHG IURP DQ\ YDOLG OLQH LQ WKH OLQH�QXPEHU�OLVW WKDW
SUHFHGHV WKH OLQH QXPEHU WKDW FDXVHG WKH ZDUQLQJ�
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4.116.4. Examples

UNBREAK
450 UNBREAK

5HPRYHV DOO EUHDNSRLQWV �H[FHSW WKRVH UHVXOWLQJ IURP D %5($. VWDWHPHQW ZLWK QR
OLQH�QXPEHU�OLVW��

UNBREAK 100,130
350 UNBREAK 100,130

5HPRYHV WKH EUHDNSRLQWV IURP OLQHV ��� DQG ����
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4.117. UNTRACE

4.117.1. Format

UNTRACE

4.117.2. Cross Reference

75$&(

4.117.3. Descri ption

7KH 8175$&( LQVWUXFWLRQ FDQFHOV WKH HIIHFW RI D 75$&( LQVWUXFWLRQ�

<RX FDQ XVH 8175$&( DV HLWKHU D SURJUDP VWDWHPHQW RU D FRPPDQG�

4.117.4. Examples

UNTRACE
450 UNTRACE

5HPRYHV WKH HIIHFW RI 75$&(�
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4.118. VAL function — Value

4.118.1. Format

VAL( string-expression )

4.118.2. Type

5($/

4.118.3. Cross Reference

675�

4.118.4. Descri ption

7KH 9$/ IXQFWLRQ UHWXUQV WKH QXPHULF YDOXH RI WKH VWULQJ�H[SUHVVLRQ�

9$/ HQDEOHV \RX WR XVH WKH QXPHULF YDOXH RI WKH VWULQJ�H[SUHVVLRQ ZLWK DQ LQVWUXFWLRQ WKDW UHTXLUHV D
QXPHULF H[SUHVVLRQ DV D SDUDPHWHU�

9$/ LV WKH LQYHUVH RI WKH 675� IXQFWLRQ�

7KH VWULQJ�H[SUHVVLRQ PXVW EH D YDOLG UHSUHVHQWDWLRQ RI D QXPEHU� 7KH OHQJWK RI WKH VWULQJ�H[SUHVVLRQ
PXVW EH JUHDWHU WKDQ � DQG OHVV WKDQ ���� ,I \RX XVH D VWULQJ FRQVWDQW� LW PXVW EH HQFORVHG LQ TXRWDWLRQ
PDUNV�

4.118.5. Example

100 NUMB=VAL("78.6")
110 PRINT NUMB

3ULQWV �����

100 LL=VAL("3E15")
6HWV // HTXDO WR �(���� RU ����



7(;$6�,167580(176

+20(�&20387(5

234

4.119. VALHEX function — Value of Hexadecimal Number

4.119.1. Format

VALHEX(string-expression )

4.119.2. Type

'(),17

4.119.3. Descri ption

9$/+(; UHWXUQV WKH QXPHULF YDOXH RI WKH KH[DGHFLPDO QXPEHU UHSUHVHQWHG E\ WKH VWULQJ�H[SUHVVLRQ�

7KH VWULQJ�H[SUHVVLRQ VSHFLILHV WKH KH[DGHFLPDO �EDVH ��� QXPEHU WR EH FRQYHUWHG WR D GHFLPDO �EDVH ���
QXPEHU� ,I \RX XVH D VWULQJ FRQVWDQW� LW PXVW EH HQFORVHG LQ TXRWDWLRQ PDUNV�

7KH VWULQJ�H[SUHVVLRQPXVW FRQWDLQ RQO\ YDOLGKH[DGHFLPDO GLJLWV �����$�)��$OSKDEHWLF KH[DGHFLPDO GLJLWV
PXVW EH XSSHU�FDVH OHWWHUV� 9$/+(; FDQ FRQYHUW D KH[DGHFLPDO QXPEHU IURP RQH WR IRXU GLJLWV ORQJ� ,I
WKH OHQJWK RI WKH VWULQJ�H[SUHVVLRQ LV JUHDWHU WKDQ IRXU� 9$/+(; XVHV RQO\ WKH ODVW IRXU FKDUDFWHUV�

9$/+(; UHWXUQV DQ LQWHJHU JUHDWHU WKDQ RU HTXDO WR ������ �KH[DGHFLPDO ����� DQG OHVV WKDQ RU HTXDO
WR ����� �KH[DGHFLPDO �)))��

4.119.4. Examples

100 A=VALHEX("400A")
6HWV $ HTXDO WR ������

100 PRINT VALHEX("8200")
3ULQWV �������
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4.120. VCHAR sub program — Vertical Character

4.120.1. Format

CALL VCHAR(row , column , character-code [, number-of-repetitions ])

4.120.2. Cross Reference

'&2/25� *&+$5� *5$3+,&6� +&+$5

4.120.3. Descri ption

7KH 9&+$5 VXESURJUDP HQDEOHV \RX WR SODFH D FKDUDFWHU RQ WKH VFUHHQ DQG UHSHDW LW KRUL]RQWDOO\�

5RZ DQG FROXPQ DUH QXPHULF H[SUHVVLRQV ZKRVH YDOXHV VSHFLI\ WKH SRVLWLRQ RQ WKH VFUHHQ ZKHUH WKH
FKDUDFWHU LV GLVSOD\HG�

7KH YDOXH RI URZ PXVW EH JUHDWHU WKDQ RU HTXDO WR �� URZ PXVW EH OHVV WKDQ RU HTXDO WR ���

7KH YDOXH RI FROXPQPXVW EH JUHDWHU WKDQ RU HTXDO WR �� ,Q 3DWWHUQ RU +LJK�5HVROXWLRQ0RGH� WKH FROXPQ
PXVW EH OHVV WKDQ RU HTXDO WR ��� LQ 7H[W 0RGH� FROXPQ PXVW OHVV WKDQ RU HTXDO WR ���

9&+$5 LV QRW DIIHFWHG E\ PDUJLQ VHWWLQJV�

&KDUDFWHU�FRGH LV D QXPHULF H[SUHVVLRQ ZLWK D YDOXH IURP ������ VSHFLI\LQJ WKH QXPEHU RI WKH FKDUDFWHU�
6HH $SSHQGL[ % IRU D OLVW RI $6&,, FKDUDFWHU FRGHV�

7KH RSWLRQDOQXPEHU�RI�UHSHWLWLRQV LV D QXPHULF H[SUHVVLRQZKRVH YDOXH VSHFLILHV WKH QXPEHU RI WLPHV WKH
FKDUDFWHU LV UHSHDWHG KRUL]RQWDOO\� ,I WKH UHSHWLWLRQV H[WHQG SDVW WKH HQG RI D FROXPQ� WKH\ FRQWLQXH IURP
WKH ILUVW FKDUDFWHU RI WKH QH[W FROXPQ� ,I WKH UHSHWLWLRQV H[WHQG SDVW WKH HQG RI WKH ODVW FROXPQ� WKH\
FRQWLQXH IURP WKH ILUVW FKDUDFWHU RI WKH ILUVW FROXPQ�

,I \RX XVH 9&+$5 WR GLVSOD\ D FKDUDFWHU RQ WKH VFUHHQ� DQG WKHQ ODWHU XVH &+$5� &2/25� RU '&2/25
WR FKDQJH WKH DSSHDUDQFH RI WKDW FKDUDFWHU� WKH UHVXOW GHSHQGV RQ WKH JUDSKLFV PRGH�

� ,Q3DWWHUQ DQG7H[W0RGHV� WKH GLVSOD\HG FKDUDFWHU FKDQJHV WR WKH QHZO\ VSHFLILHG SDWWHUQ DQG�RU
FRORU�V��

� ,Q +LJK�5HVROXWLRQ 0RGH� WKH GLVSOD\HG FKDUDFWHU UHPDLQV XQFKDQJHG�
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4.120.4. Examples

100 CALL VCHAR(12,16,33)
3ODFHV FKDUDFWHU �� �DQ H[FODPDWLRQ SRLQW� LQ URZ ��� FROXPQ ���

100 CALL VCHAR(1,1,ASC("!"),768)
3ODFHV DQ H[FODPDWLRQ SRLQW LQ URZ �� FROXPQ �� DQG UHSHDWV LW ��� WLPHV ZKLFK ILOOV WKH VFUHHQ
LQ 3DWWHUQ 0RGH�

100 CALL VCHAR(R,C,K,T)
3ODFHV WKH FKDUDFWHU ZLWK DQ $6&,, FRGH VSHFLILHG E\ WKH YDOXH RI . LQ URZ 5 FROXPQ &� DQG
UHSHDWV LW 7 WLPHV�
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4.121. VERSION sub program

4.121.1. Format

CALL VERSION( numeric-variable )

4.121.2. Descri ption

7KH 9(56,21 VXESURJUDP UHWXUQV D YDOXH LQGLFDWLQJ WKH YHUVLRQ RI %$6,& EHLQJ XVHG�

,Q 0<$5& ([WHQGHG %$6,& ,,� 9(56,21 UHWXUQV D YDOXH RI ��� WR WKH QXPHULF�YDULDEOH \RX VSHFLI\�

4.121.3. Example

100 CALL VERSION(V)
6HWV 9 HTXDO WR ����
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4.122. WRITE sub program

4.122.1. Format

CALL WRITE( type , row,column , string-expression
[, row2 , column2 , string-expression2 [,...]])

4.122.2. Cross Reference

*5$3+,&6� +&+$5� 0$5*,1� 9&+$5

4.122.3. Descri ption

7KH :5,7( VXESURJUDP HQDEOHV \RX WR GLVSOD\ VWULQJV RQ WKH VFUHHQ LQ +LJK�5HVROXWLRQ 0RGH� 7KH
VWULQJ�H[SUHVVLRQ PD\ EH D FRQVWDQW RU D YDULDEOH�

7\SH LV D QXPHULF�H[SUHVVLRQ ZKRVH YDOXH VSHFLILHV WKH DFWLRQ WDNHQ E\ WKH :5,7( VXESURJUDP�

7<3( $&7,21

�� � 'LVSOD\V WKH VWULQJ�H[SUHVVLRQ KRUL]RQWDOO\ ZLWKLQ WKH VFUHHQ ERXQGDULHV� 0DUJLQV DUH
GLVUHJDUGHG� 'LVSOD\ EHJLQV DW WKH VSHFLILHG URZ DQG FROXPQ�

� 'LVSOD\V WKH VWULQJ�H[SUHVVLRQ YHUWLFDOO\ ZLWKLQ WKH VFUHHQ ERXQGDULHV� 0DUJLQV DUH
GLVUHJDUGHG� 'LVSOD\ EHJLQV DW WKH VSHFLILHG URZ DQG FROXPQ�

,I WKH VWULQJ WR EH GLVSOD\HG ZLOO QRW ILW ZLWKLQ WKH VFUHHQ� WKH VWULQJ ZLOO ZUDS DURXQG RQ WKH VFUHHQ�

)RU :5,7(� WKH VFUHHQ LV FRQVLGHUHG WR EH �� URZV E\ �� FROXPQV� $V LQ +&+$5 DQG 9&+$5� EORFNV RI
SL[HOV �[� DUH WKH XQLW RI PHDVXUHPHQW QRW VLQJOH SL[HOV DV LQ PRVW RWKHU +LJK�5HVROXWLRQ VXESURJUDP�

5RZ PXVW KDYH D YDOXH IURP � WR ��� FROXPQ PXVW KDYH D YDOXH IURP � WR ���

:5,7( FDQ RQO\ EH XVHG LQ +LJK�5HVROXWLRQ0RGH� $Q HUURU UHVXOWV LI \RX XVH:5,7( LQ 3DWWHUQ RU 7H[W
0RGHV�

4.122.4. Example

100 CALL GRAPHICS(3)
110 CALL WRITE(0,1,1,"HELLO, HOW ARE YOU")

'LVSOD\V �+(//2�+2:$5(<28�� VWDUWLQJ DW URZ �� FROXPQ �� UHODWLYH WR WKH XSSHU�OHIW FRUQHU
RI WKH VFUHHQ�
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5. APPENDICES

7KH IROORZLQJ DSSHQGLFHV JLYH XVHIXO LQIRUPDWLRQ IRU XWLOL]DWLRQ ZLWK 0<$5& ([WHQGHG %$6,& ,,�

$SSHQGL[ $� /LVW RI &RPPDQGV� 6WDWHPHQWV� DQG )XQFWLRQV

$SSHQGL[ %� $6&,, &RGHV

$SSHQGL[ &� 0XVLFDO 7RQH )UHTXHQFLHV

$SSHQGL[ '� &KDUDFWHU 6HWV

$SSHQGL[ (� 3DWWHUQ�,GHQWLILHU &RQYHUVLRQ 7DEOH

$SSHQGL[ )� &RORU &RGHV

$SSHQGL[ *� 0DWKHPDWLFDO )XQFWLRQV

$SSHQGL[ +� /LVW RI 6SHHFK :RUGV

$SSHQGL[ ,� $GGLQJ 6XIIL[HV WR 6SHHFK :RUGV

$SSHQGL[ -� (UURU 0HVVDJHV

$SSHQGL[ .� +LJK�5HVROXWLRQ 0RGH �5HVWULFWLRQV DQG &RQYHQWLRQV�
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Appendix A. Commands, Statements, and Functions

7KH IROORZLQJ LV D OLVW RI DOO 0<$5& ([WHQGHG %$6,& ,, FRPPDQGV� VWDWHPHQWV� DQG IXQFWLRQV�
&RPPDQGV DUH OLVWHG ILUVW� LI D FRPPDQG FDQ DOVR EH XVHG DV D VWDWHPHQW� WKH OHWWHU �6� LV OLVWHG WR WKH
ULJKW RI WKH FRPPDQG� &RPPDQGV WKDW FDQ EH DEEUHYLDWHG KDYH WKH DFFHSWDEOH DEEUHYLDWLRQV XQGHUOLQHG�
1H[W LV D OLVW RI DOO 0<$5&([WHQGHG%$6,& ,, VWDWHPHQWV� WKRVH WKDW FDQ DOVR EH XVHG DV FRPPDQGV KDYH
D �&� DIWHU WKHP�

)LQDOO\� WKHUH LV D OLVW RI DOO 0<$5& ([WHQGHG %$6,& ,, IXQFWLRQV�

MYARC Extended BASIC II COMMANDS

%5($. 6 0(5*( 6$9(
%<( 1(: 6,=(
&217,18( 180%(5 75$&( 6
'(/(7( 6 2/' 81%5($. 6
,17(*(5 6 5(6(48(1&( 8175$&( 6
/,67 581 6
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MYARC Extended BASIC II STATEMENTS

&$// 3((.9 6
&$// 32.(9 6
5($/ 6

&$// *5$3+,&6 &
$&&(37 & &$// +&+$5 & 237,21 %$6(
&$// & ,) 7+(1 (/6( &$// 3$77(51 &
&$// &+$5 & ,0$*( &$// 3((. &
&$// &+$53$7 & &$// ,1,7 & &$// 326,7,21 &
&$// &+$56(7 & ,1387 35,17 &
&$// &/($5 & ,1387 5(& 35,17 86,1* &
&/26( & &$// -2<67 & 5$1'20,=( &
&$// &2,1& & &$// .(< & 5($' &
&$// &2/25 & >/(7@ & 5(0 &
'$7$ &$// /,1. & 5(6725( &
'() /,1387 5(7851
&$// '(/635,7( & &$// /2$' & &$// 6$< &
',0 & &$// /2&$7( & &$// 6&5((1 &
',63/$< & &$// 0$*1,)< & &$// 6281' &
',63/$< 86,1* & &$// 027,21 & &$// 63*(7 &
&$// ',67$1&( & 1(;7 & &$// 635,7( &
(1' 21 %5($. 6723 &
&$// (55 & 21 (5525 68%
)25 & 21 *268% 68%(1'
&$// *&+$5 & 21 *272 68%(;,7
*268% 21 :$51,1* &$// 9&+$5 &
*272 23(1 & &$// 9(56,21 &

MYARC Extended BASIC II FUNCTIONS

$%6 /(1 6(*�
$6& /2* 6*1
$71 0$; 6,1
&+5� 0,1 645
&26 3, 675�
(2) 326 7$%
(;3 5(& 7$1
)5((63$&( 51' 7(50&+$5
,17 537� 9$/

9$/+(;
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Appendix B. ASCII Codes

7KH IROORZLQJ SUHGHILQHG FKDUDFWHUV PD\ EH SULQWHG RU GLVSOD\HG RQ WKH VFUHHQ�

$VFLL $VFLL

&RGH &KDUDFWHU &RGH &KDUDFWHU

�� �FXUVRU� �� 2
�� �HGJH FKDUDFWHU� �� 3
�� �VSDFH� �� 4
�� � �H[FODPDWLRQ SRLQW� �� 5
�� � �TXRWH� �� 6
�� � �QXPEHU RU SRXQG VLJQ� �� 7
�� � �GROODU� �� 8
�� � �SHUFHQW� �� 9
�� 	 �DPSHUVDQG� �� :
�� 
 �DSRVWURSKH� �� ;
�� � �RSHQ SDUHQWKHVLV� �� <
�� � �FORVH SDUHQWKHVLV� �� =
��  �DVWHULVN� �� > �RSHQ EUDFNHW�
�� � �SOXV� �� ? �UHYHUVH VODVK�
�� � �FRPPD� �� @ �FORVH EUDFNHW�
�� � �PLQXV� �� A �H[SRQHQWLDWLRQ�
�� � �SHULRG� �� B �XQGHUOLQH�
�� � �VODVK� �� C �JUDYH�
�� � �� D
�� � �� E
�� � �� F
�� � ��� G
�� � ��� H
�� � ��� I
�� � ��� J
�� � ��� K
�� � ��� L
�� � ��� M
�� � �FRORQ� ��� N
�� � �VHPLFRORQ� ��� O
�� � �OHVV WKDQ� ��� P
��  �HTXDOV� ��� Q
�� ! �JUHDWHU WKDQ� ��� R
�� " �TXHVWLRQ PDUN� ��� S
�� # �DW VLJQ� ��� T
�� $ ��� U
�� % ��� V
�� & ��� W
�� ' ��� X
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�� ( ��� Y
�� ) ��� Z
�� * ��� [
�� + ��� \
�� , ��� ]
�� - ��� ^ �OHIW EUDFH�
�� . ��� _ �YHUWLFDO EDU�
�� / ��� ` �ULJKW EUDFH�
�� 0 ��� a �WLOGH�
�� 1 ��� '(/ �DSSHDUV DV D EODQN�

7KH IROORZLQJ NH\ SUHVVHV PD\ DOVR EH GHWHFWHG E\ &$// .(<�

� FCTN 7 �$,'� �� FCTN X �'2:1 $552:�
� FCTN 1 �'(/� �� FCTN E �83 $552:�
� FCTN 2 �,16� �� FCTN 6 �352&
'�
� FCTN 8 �5('2� �� ENTER
� FCTN 3 �(5$6(� �� FCTN 5 �%(*,1�
� FCTN S �/()7 $552:� �� FCTN 9 �%$&.�
� FCTN D �5,*+7 $552:�
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Appendix C. Musical Tone Fre quencies

7KH IROORZLQJ WDEOH JLYHV WKH IUHTXHQFLHV �URXQGHG WR LQWHJHUV� RI IRXU RFWDYHV RI WKH WHPSHUHG VFDOH �RQH
KDOI VWHS EHWZHHQ QRWHV�� :KLOH WKLV OLVW GRHV QRW UHSUHVHQW WKH HQWLUH UDQJH RI WRQHV WKDW WKH FRPSXWHU
FDQ SURGXFH� LW FDQ EH KHOSIXO IRU SURJUDPPLQJ PXVLF�

)5(48(1&< 127( )5(48(1&< 127(

��� $ ��� $ �DERYH PLGGOH &�
��� $�� %E ��� $�� %E
��� % ��� %
��� & �ORZ &� ��� & �KLJK &�
��� &� 'E ��� &�� 'E
��� ' ��� '
��� '�� (E ��� '�� (E
��� ( ��� (
��� ) ��� )
��� )�� *E ��� )�� *E
��� * ��� *
��� *�� $E ��� *�� $E
��� $ �EHORZ PLGGOH &� ��� $ �DERYH KLJK &�

��� $ �EHORZ PLGGOH &� ��� $ �DERYH KLJK &�
��� $�� %E ��� $�� %E
��� % ��� %
��� & �PLGGOH &� ���� &
��� &�� 'E ���� &�� 'E
��� ' ���� '
��� '�� (E ���� '�� (E
��� ( ���� (
��� ) ���� )
��� )�� *E ���� )�� *E
��� * ���� *
��� *�� $E ���� *�� $E
��� $ �DERYH PLGGOH &� ���� $
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Appendix D. Character Sets

6(7 $6&,, &2'(6 6(7 $6&,, &2'(6

�� �� � �� �������
�� �� �� �� �������
�� ��� �� �� �������
� ��� �� �� �������
� ��� �� �� �������
� ��� �� �� �������
� ��� �� �� �������
� ��� �� �� �������
� ��� �� �� �������
� ��� �� �� �������
� ��� �� �� �������
� ��� �� �� �������
� ������ �� �������
�� ������� �� �������
�� ������� �� �������
�� ������� �� �������
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Appendix E. Pattern Identifier Conversion Table

Blocks Binar y Code
(0 = off; 1 = on )

Hexadecimal
Code

���� �

� ���� �

� ���� �

� � ���� �

� ���� �

� � ���� �

� � ���� �

� � � ���� �

� ���� �

� � ���� �

� � ���� $

� � � ���� %

� � ���� &

� � � ���� '

� � � ���� (

� � � � ���� )
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Appendix F. Color Codes

&2/25 &2'( &2/25 &2'(

7UDQVSDUHQW � 0HGLXP 5HG �
%ODFN � /LJKW 5HG ��
0HGLXP *UHHQ � 'DUN <HOORZ ��
/LJKW *UHHQ � /LJKW <HOORZ ��
'DUN %OXH � 'DUN *UHHQ ��
/LJKW %OXH � 0DJHQWD ��
'DUN 5HG � *UD\ ��
&\DQ � :KLWH ��
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Appendix G. Mathematical Functions

7KH IROORZLQJ PDWKHPDWLFDO IXQFWLRQV PD\ EH GHILQHG ZLWK '() DV VKRZQ�

)XQFWLRQ 0<$5& ([WHQGHG %$6,& ,, VWDWHPHQW

6HFDQW '() 6(&�;� ��&26�;�
&RVHFDQW '() &6&�;� ��6,1�;�
&RWDQJHQW '() &27�;� ��7$1�;�
,QYHUVH 6LQH '() $5&6,1�;� $71�;�645���;;��
,QYHUVH &RVLQH '() $5&&26�;� �$71�;�645���;;���3,��
,QYHUVH 6HFDQW '() $5&6(&�;� $71�645�;;������6*1�;����3,��
,QYHUVH &RVHFDQW '() $5&&6&�;� $71���645�;;������6*1�;����3,��
,QYHUVH &RWDQJHQW '() $5&&27�;� 3,���$71�;� RU  3,���$71��;�
+\SHUEROLF 6LQH '() 6,1+�;� �(;3�;��(;3��;����
+\SHUEROLF &RVLQH '() &26+�;� �(;3�;��(;3��;����
+\SHUEROLF 7DQJHQW '() 7$1+�;� ��(;3��;���(;3�;��(;3��;����
+\SHUEROLF 6HFDQW '() 6(&+ ���(;3�;��(;3��;��
+\SHUEROLF &RVHFDQW '() &6&+ ���(;3�;��(;3��;��
+\SHUEROLF &RWDQJHQW '() &27+�;� �(;3��;���(;3�;��(;3��;����
,QYHUVH +\SHUEROLF 6LQH '() $5&6,1+�;� /2*�;�645�;;����
,QYHUVH +\SHUEROLF &RVLQH '() $5&&26+�;� /2*�;�645�;;����
,QYHUVH +\SHUEROLF 7DQJHQW '() $5&7$1+�;� /2*����;�����;����
,QYHUVH +\SHUEROLF 6HFDQW '() $5&6(&+�;� /2*����645���;;���;�
,QYHUVH +\SHUEROLF &RVHFDQW '() $5&&6&+�;� /2*��6*1�;�645�;;�������;�
,QYHUVH +\SHUEROLF &RWDQJHQW '() $5&&27+�;� /2*��;�����;������
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Appendix H. List of S peech Words

7KH IROORZLQJ LV D OLVW RI DOO WKH OHWWHUV� QXPEHUV� ZRUGV� DQG SKUDVHV WKDW FDQ EH DFFHVVHGZLWK &$// 6$<
DQG &$// 63*(7� 6HH $SSHQGL[ , IRU LQVWUXFWLRQV RQ DGGLQJ VXIIL[HV WR DQ\WKLQJ LQ WKLV OLVW�

� �1(*$7,9(�
� �326,7,9(�
� �32,17�
�
�
�
�
�
�
�
�
�
�
$ �D�
$� �AH�
$%287
$)7(5
$*$,1
$//
$0
$1
$1'
$16:(5
$1<
$5(
$6
$6680(
$7
%
%$&.
%$6(
%(
%(7:((1
%/$&.
%/8(
%27+
%27720
%87
%8<
%<

%<(
&
&$1
&$66(77(
&(17(5
&+(&.
&+2,&(
&/($5
&2/25
&20(
&20(6
&200$
&200$1'
&203/(7(
&203/(7('
&20387(5
&211(&7('
&2162/(
&255(&7
&2856(
&<$1
'
'$7$
'(&,'(
'(9,&(
','
',))(5(17
',6.(77(
'2
'2(6
'2,1*
'21(
'28%/(
'2:1
'5$:
'5$:,1*
(
($&+
(,*+7
(,*+7<

(/(9(1
(/6(
(1'
(1'6
(17(5
(5525
(;$&7/<
(<(
)
),)7((1
),)7<
),*85(
),1'
),1(
),1,6+
),1,6+('
),567
),7
),9(
)25
)257<
)285
)2857((1
)2857+
)520
)5217
*
*$0(6
*(7
*(77,1*
*,9(
*,9(6
*2
*2(6
*2,1*
*22'
*22' :25.
*22'%<(
*27
*5$<
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*5((1
*8(66
+
+$'
+$1'
+$1'+(/' 81,7
+$6
+$9(
+($'
+($5
+(//2
+(/3
+(5(
+,*+(5
+,7
+20(
+2:
+81'5('
+855<
,
, :,1
,)
,1
,1&+
,1&+(6
,16758&7,21
,16758&7,216
,6
,7
-
-2<67,&.
-867
.
.(<
.(<%2$5'
.12:
/
/$5*(
/$5*(5
/$5*(67
/$67
/($51
/()7
/(66
/(7

/,.(
/,.(6
/,1(
/2$'
/21*
/22.
/22.6
/2:(5
0
0$'(
0$*(17$
0$.(
0(
0($1
0(025<
0(66$*(
0(66$*(6
0,''/(
0,*+7
02'8/(
025(
0267
029(
0867
1
1$0(
1($5
1(('
1(*$7,9(
1(;7
1,&( 75<
1,1(
1,1(7<
12
127
12:
180%(5
2
2)
2))
2+
21
21(
21/<
25

25'(5
27+(5
287
29(5
3
3$57
3$571(5
3$576
3(5,2'
3/$<
3/$<6
3/($6(
32,17
326,7,21
326,7,9(
35(66
35,17
35,17(5
352%/(0
352%/(06
352*5$0
387
3877,1*
4
5
5$1'20/<
5($' �UHDG�
5($'� �UHG�
5($'< 72 67$57
5(&25'(5
5('
5()(5
5(0(0%(5
5(7851
5(:,1'
5,*+7
5281'
6
6$,'
6$9(
6$<
6$<6
6&5((1
6(&21'
6((
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6((6
6(7
6(9(1
6(9(17<
6+$3(
6+$3(6
6+,)7
6+257
6+257(5
6+28/'
6,'(
6,'(6
6,;
6,;7<
60$//
60$//(5
60$//(67
62
620(
6255<
63$&(
63$&(6
63(//
648$5(
67$57
67(3
6723
680
683326('
683326(' 72
685(
7
7$.(
7((1
7(//
7(1
7(;$6 ,167580(176
7+$1
7+$7
7+$7 ,6 ,1&255(&7
7+$7 ,6 5,*+7
7+( �WKH�
7+(� �WKAH�
7+(,5
7+(1

7+(5(
7+(6(
7+(<
7+,1*
7+,1*6
7+,1.
7+,5'
7+,57((1
7+,57<
7+,6
7+5((
7+5(:
7+528*+
7,0(
72
72*(7+(5
721(
722
723
75<
75< $*$,1
7851
7:(/9(
7:(17<
7:2
7<3(
8
8+2+
81'(5
81'(567$1'
817,/
83
833(5
86(
9
9$5<
9(5<
:
:$,7
:$17
:$176
:$<
:(
:(,*+
:(,*+7

:(//
:(5(
:+$7
:+$7 :$6 7+$7
:+(1
:+(5(
:+,&+
:+,7(
:+2
:+<
:,//
:,7+
:21
:25'
:25'6
:25.
:25.,1*
:5,7(
;
<
<(//2:
<(6
<(7
<28
<28 :,1
<285
=
=(52
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Appendix I. Addin g Suffixes to S peech Words

7KLV DSSHQGL[ GHVFULEHV KRZ WR DGG ,1*� 6� DQG (' WR DQ\ ZRUG DYDLODEOH LQ WKH 6ROLG 6WDWH 6SHHFK�
6\QWKHVL]HU UHVLGHQW YRFDEXODU\�

7KH FRGH IRU D ZRUG LV ILUVW UHDG XVLQJ 63*(7� 7KH FRGH FRQVLVWV RI D QXPEHU RI FKDUDFWHUV� RQH RI ZKLFK
WHOOV WKH VSHHFK XQLW WKH OHQJWK RI WKH ZRUG� 7KHQ� E\ PHDQV RI WKH VXESURJUDP OLVWHG KHUH� DGGLWLRQDO
FRGHV FDQ EH DGGHG WR JLYH WKH VRXQG RI D VXIIL[�

:RUGV RIWHQ KDYH WUDLOLQJ�RII GDWD WKDW PDNH WKH ZRUG VRXQGPRUH QDWXUDO EXW SUHYHQW WKH HDV\ DGGLWLRQ
RI VXIIL[HV� ,Q RUGHU WR DGG VXIIL[HV WKLV WUDLOLQJ�RII GDWD PXVW EH UHPRYHG�

7KH IROORZLQJ SURJUDP DOORZV \RX WR LQSXW D ZRUG DQG� E\ WU\LQJ GLIIHUHQW WUXQFDWLRQ YDOXHV� PDNH WKH
VXIIL[ VRXQG OLNH D QDWXUDO SDUW RI WKH ZRUG� 7KH VXESURJUDP'(),1* �OLQHV ���� WKURXJK ������ '()6�
�OLQHV ���� WKURXJK������'()6� �OLQHV ���� WKURXJK������'()6� �OLQHV ���� WKURXJK������'()('�
�OLQHV ���� WKURXJK ������ '()('� �OLQHV ���� WKURXJK ������ '()('� �OLQHV ���� WKURXJK ������ DQG
0(18 �OLQHV ����� WKURXJK ������ VKRXOG EH LQSXW VHSDUDWHO\ DQG VDYHG ZLWK WKH0(5*( RSWLRQ� �7KH
VXESURJUDP 0(18 LV WKH VDPH RQH XVHG LQ WKH LOOXVWUDWLYH SURJUDP ZLWK 68%�� <RX PD\ ZLVK WR XVH
GLIIHUHQW OLQH QXPEHUV� (DFK RI WKHVH VXESURJUDP �H[FHSW 0(18� GHILQHV D VXIIL[�

'(),1* GHILQHV WKH ,1* VRXQG� '()6� GHILQHV WKH 6 VRXQG DV LW RFFXUV DW WKH HQG RI �FDWV�� '()6�
GHILQHV WKH 6 VRXQG DV LW RFFXUV DW WKH HQG RI �FDGV�� '()6� GHILQHV WKH 6 VRXQG DV LW RFFXUV DW WKH HQG
RI �ZLVKHV�� '()('� GHILQHV WKH (' VRXQG DV LW RFFXUV DW WKH HQG RI �SDVVHG�� '()('� GHILQHV WKH ('
VRXQG DV LW RFFXUV DW WKH HQG RI �FDXVHG�� '()('� GHILQHV WKH (' VRXQG DV LW RFFXUV DW WKH HQG RI
�KHDWHG��

,Q UXQQLQJ WKH SURJUDP� HQWHU D � IRU WKH WUXQFDWLRQ YDOXH LQ RUGHU WR OHDYH WKH WUXQFDWLRQ VHTXHQFH�

100 REM *******************
110 REM REQUIRES MERGE OF:
120 REM MENU (LINES 10000 THROUGH 10120)
130 REM DEFING (LINES 1000 THROUGH 1130)
140 REM DEFS1 (LINES 2000 THROUGH 2100)
150 REM DEFS2 (LINES 3000 THROUGH 3090)
160 REM DEFS3 (LINES 4000 THROUGH 4120)
170 REM DEFED1 (LINES 5000 THROUGH 5070)
180 REM DEFED2 (LINES 6000 THROUGH 6110)
190 REM DEFED3 (LINES 7000 THROUGH 7130)
200 REM *******************
210 CALL CLEAR
220 PRINT "THIS PROGRAM IS USED TO"
230 PRINT "FIND THE PROPER TRUNCATION"
240 PRINT "VALUE FOR ADDING SUFFIXES"
250 PRINT "TO SPEECH WORDS.": :
260 FOR DELAY=1 TO 300::NEXT DELAY
270 PRINT "CHOOSE WHICH SUFFIX YOU"
280 PRINT "WISH TO ADD.": :
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290 FOR DELAY=1 TO 200::NEXT DELAY
300 CALL MENU(8,CHOICE)
310 DATA 'ING','S' AS IN CATS,'S' AS IN CADS,'S' AS IN WISHES,
'ED' AS IN PASSED,'ED' AS IN CAUSED,'ED' AS IN HEATED,END
320 IF CHOICE=0 OR CHOICE=8 THEN STOP
330 INPUT "WHAT IS THE WORD? ":WORD$
340 ON CHOICE GOTO 350,370,390,410,430,450,470
350 CALL DEFING(D$)
360 GOTO 480
370 CALL DEFS1(D$)!CATS
380 GOTO 480
390 CALL DEFS2(D$)!CADS
400 GOTO 480
410 CALL DEFS3(D$)!WISHES
420 GOTO 480
430 CALL DEFED1(D$)!PASSED
440 GOTO 480
450 CALL DEFED2(D$)!CAUSED
460 GOTO 480
470 CALL DEFED3(D$)!HEATED
480 REM TRY VALUES
490 CALL CLEAR
500 INPUT TRUNCATE HOW MANY BYTES? ":L
510 IF L=0 THEN 300
520 CALL SPGET(WORD$,B$)
530 L=LEN(B$)-L-3
540 C$=SEG$(B$,1,2)&CHR$(L)&SEG$(B$,4,L)
550 CALL SAY(,C$&D$)
560 GOTO 500

7KH GDWD KDV EHHQ JLYHQ LQ VKRUW '$7$ VWDWHPHQWV WR PDNH LW DV HDV\ DV SRVVLEOH WR LQSXW� ,W PD\ EH
FRQVROLGDWHG WR PDNH WKH SURJUDP VKRUWHU�

1000 SUB DEFING(A$)
1010 DATA 96,0,52,174,30,65
1020 DATA 21,186,90,247,122,214
1030 DATA 179,95,77,13,202,50
1040 DATA 153,120,117,57,40,248
1050 DATA 133,173,209,25,39,85
1060 DATA 225,54,75,167,29,77
1070 DATA 105,91,44,157,118,180
1080 DATA 169,97,161,117,218,25
1090 DATA 119,184,227,222,249,238,1
1100 RESTORE 1010
1110 A$=""
1120 FOR I=1 TO 55::READ
A::A$=A$&CHR$(A)::NEXT I
1130 SUBEND

2000 SUB DEFS1(A$)!CATS
2010 DATA 96,0,26
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2020 DATA 14,56,130,204,0
2030 DATA 223,177,26,224,103
2040 DATA 85,3,252,106,106
2050 DATA 128,95,44,4,240
2060 DATA 35,11,2,126,16,121
2070 RESTORE 2010
2080 A$=""
2090 FOR I=1 TO 29::READ
A::A$=A$&CHR$(A)::NEXT I
2100 SUBEND

3000 SUB DEFS2(A$)!CADS
3010 DATA 96,0,17
3020 DATA 161,253,158,217
3030 DATA 168,213,198,86,0
3040 DATA 223,153,75,128,0
3050 DATA 95,139,62
3060 RESTORE 3010
3070 A$=""
3080 FOR I=1 TO 20::READ
A::A$=A$&CHR$(A)::NEXT I
3090 SUBEND

4000 SUB DEFS3(A$)!WISHES
4010 DATA 96,0,34
4020 DATA 173,233,33,84,12
4030 DATA 242,205,166,55,173
4040 DATA 93,222,68,197,188
4050 DATA 134,238,123,102
4060 DATA 163,86,27,59,1,124
4070 DATA 103,46,1,2,124,45
4080 DATA 138,129,7
4090 RESTORE 4010
4100 A$=""
4110 FOR I=1 TO 37::READ
A::A$=A$&CHR$(A)::NEXT I
4120 SUBEND

5000 SUB DEFED1(A$)!PASSED
5010 DATA 96,0,10
5020 DATA 0,224,128,37
5030 DATA 204,37,240,0,0,0
5040 RESTORE 5010
5050 A$=""
5060 FOR I=1 TO 13::READ A::A$=A$&CHR$(A)::NEXT I
5070 SUBEND

6000 SUB DEFED2(A$)!CAUSED
6010 DATA 96,0,26
6020 DATA 172,163,214,59,35
6030 DATA 109,170,174,68,21
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6040 DATA 22,201,220,250,24
6050 DATA 69,148,162,166,234
6060 DATA 75,84,97,145,204
6070 DATA 15
6080 RESTORE 6010
6090 A$=""
6100 FOR I=1 TO 29::READ
A::A$=A$&CHR$(A)::NEXT I
6110 SUBEND

7000 SUB DEFED3(A$)!HEATED
7010 DATA 96,0,36
7020 DATA 173,233,33,84,12
7030 DATA 242,205,166,183
7040 DATA 172,163,214,59,35
7050 DATA 109,170,174,68,21
7060 DATA 22,201,92,250,24
7070 DATA 69,148,162,38,235
7080 DATA 75,84,97,145,204
7090 DATA 178,127
7100 RESTORE 7010
7110 A$=""
7120 FOR I=1 TO 39::READ A::A$=A$&CHR$(A)::NEXT I
7130 SUBEND

10000 SUB MENU(COUNT,CHOICE)
10010 CALL CLEAR
10020 IF COUNT>22 THEN PRINT "TOO MANY ITEMS" :: CHOICE=0 :: SUBEXIT
10030 RESTORE
10040 FOR I=1 TO COUNT
10050 READ TEMP$
10060 TEMP$=SEG$(TEMP$,1,25)
10070 DISPLAY AT(I,1):I;TEMP$
10080 NEXT I
10090 DISPLAY AT(I+1,1):"YOUR CHOICE: 1"
10100 ACCEPT AT(I+1,14)BEEP VALIDATE(DIGIT)SIZE(-2):CHOICE
10110 IF CHOICE<1 OR CHOICE>COUNT THEN 10100
10120 SUBEND

<RX FDQ XVH WKH VXESURJUDP LQ DQ\ SURJUDP RQFH \RX KDYH GHWHUPLQHG WKH QXPEHU RI E\WHV WR WUXQFDWH�
7KH IROORZLQJ SURJUDP XVHV WKH VXESURJUDP '(),1* LQ OLQHV ���� WKURXJK ���� WR KDYH WKH FRPSXWHU
VD\ WKH ZRUG '5$:,1* XVLQJ '5$: SOXV WKH VXIIL[ ,1*� 1RWH WKDW LW ZDV IRXQG WKDW '5$: VKRXOG EH
WUXQFDWHG E\ �� FKDUDFWHUV WR SURGXFH WKHPRVW QDWXUDO VRXQGLQJ'5$:,1*� 7KH VXESURJUDP'(),1*
LQ OLQHV ���� WKURXJK ���� LV WKH SURJUDP \RX VDYHG ZLWK WKH PHUJH RSWLRQ�

100 CALL DEFING(ING$)
110 CALL SPGET("DRAW",DRAW$)
120 L=LEN(DRAW$)-3-41! 3 BYTES OF SPEECH OVERHEAD, 41 BYTES TRUNCATED
130 DRAW$=SEG$(DRAW$,1,2)&CHR$(L)&SEG$(DRAW$,4,L)
140 CALL SAY("WE ARE",DRAW$&ING$,"A1 SCREEN")
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150 GOTO 140
1000 SUB DEFING(A$)
1010 DATA 96,0,52,174,30,65
1020 DATA 21,186,90,247,122,214
1030 DATA 179,95,77,13,202,50
1040 DATA 153,120,117,57,40,248
1050 DATA 133,173,209,25,39,85
1060 DATA 225,54,75,167,29,77
1070 DATA 105,91,44,157,118,180
1080 DATA 169,97,161,117,218,25
1090 DATA 119,184,227,222,249,238,1
1100 RESTORE 1010
1110 A$=""
1120 FOR I=1 TO 55::READ A::A$=A$&CHR$(A)::NEXT I
1130 SUBEND

�3UHVV FCTN 4 WR VWRS WKH SURJUDP��
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Appendix J. Errors

7KH IROORZLQJ OLVWV DOO WKH HUURU PHVVDJHV WKDW 0<$5& ([WHQGHG %$6,& ,, JLYHV� 7KH ILUVW OLVW LV
DOSKDEHWLFDO E\ WKH PHVVDJH WKDW LV JLYHQ� DQG WKH VHFRQG OLVW LV QXPHULF E\ WKH QXPEHU RI WKH HUURU WKDW
LV UHWXUQHG E\ &$// (55� ,I WKH HUURU RFFXUV LQ WKH H[HFXWLRQ RI D SURJUDP� WKH HUURU PHVVDJH LV RIWHQ
IROORZHG E\ ,1 OLQH�QXPEHU�

Sorted b y Message

� 0HVVDJH 'HVFULSWLRQV RI 3RVVLEOH (UURUV

�� BAD ARGUMENT
 %DG YDOXH JLYHQ LQ $6&� $71� &26� (;3� ,17� /2*� 6,1� 6281'� 645� 7$1�

RU 9$/�
 $Q DUUD\ HOHPHQW VSHFLILHG LQ D 68% VWDWHPHQW�
 %DG ILUVW SDUDPHWHU RU WRR PDQ\ SDUDPHWHUV LQ /,1.�

�� BAD LINE NUMBER
 /LQH QXPEHU OHVV WKDQ � RU JUHDWHU WKDQ ������
 2PLWWHG OLQH QXPEHU�
 /LQH QXPEHU RXWVLGH WKH UDQJH � WKURXJK ����� SURGXFHG E\ 5(6�

�� BAD SUBSCRIPT
 8VH RI WRR ODUJH RU VPDOO VXEVFULSW LQ DQ DUUD\�
 ,QFRUUHFW VXEVFULSW LQ ',0�

�� BAD VALUE
 ,QFRUUHFW YDOXH JLYHQ LQ $1'� &+$5� &+5�� &/26(� (2)� )25� *268%�

*272� +&+$5� ,1387� 027,21� 127� 25� 326� 35,17� 35,17 86,1*�
5(&� 5(6725(� 537�� 6(*�� 6,=(� 9&+$5 RU ;25�

 $UUD\ VXEVFULSW YDOXH JUHDWHU WKDQ ������
 )LOH QXPEHU JUHDWHU WKDQ ��� RU OHVV WKDQ ]HUR�
 0RUH WKDQ WKUHH WRQHV DQG RQH QRLVH JHQHUDWRU VSHFLILHG LQ 6281'�
 $ YDOXH SDVVHG WR D VXESURJUDP LV QRW DFFHSWDEOH LQ WKH VXESURJUDP� )RU

H[DPSOH� D VSULWH YHORFLW\ YDOXH OHVV WKDQ � ��� RU D FKDUDFWHU YDOXH JUHDWHU WKDQ
����

 9DOXH LQ 21���*272 RU 21���*268% JUHDWHU WKDQ WKH QXPEHU RI OLQHV JLYHQ�
 ,QFRUUHFW SRVLWLRQ JLYHQ DIWHU WKH $7 FODXVH LQ $&&(37 RU ',63/$<�

�� CAN'T CONTINUE
 3URJUDP KDV EHHQ HGLWHG DIWHU EHLQJ VWRSSHG E\ D EUHDNSRLQW�
 3URJUDP ZDV QRW VWRSSHG E\ D EUHDNSRLQW�
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�� COMMAND ILLEGAL IN PROGRAM
 %<(� &21� /,67�0(5*(�1(:�180�2/'�5(6� RU 6$9(XVHG LQ D SURJUDP�

�� DATA ERROR
 5($' RU 5(6725( ZLWK GDWD QRW SUHVHQW RU ZLWK D VWULQJ ZKHUH D QXPHULF

YDOXH LV H[SHFWHG�
 /LQH QXPEHU DIWHU 5(6725( LV KLJKHU WKDQ WKH KLJKHVW OLQH QXPEHU LQ WKH

SURJUDP�
 (UURU LQ REMHFW ILOH LQ /2$'�

��� FILE ERROR
 :URQJ W\SH RI GDWD UHDG ZLWK D 5($' VWDWHPHQW�
 $WWHPSW WR XVH &/26(� (2)� ,1387� 23(1� 35,17� 35,17 86,1*� 5(&� RU

5(6725( ZLWK D ILOH WKDW GRHV QRW H[LVW RU GRHV QRW KDYH WKH SURSHU DWWULEXWHV�
 1RW HQRXJK PHPRU\ WR XVH D ILOH�

�� FOR NEXT NESTING
 7KH )25 DQG 1(;7 VWDWHPHQWV RI ORRSV GR QRW DOLJQ SURSHUO\ �
 0LVVLQJ 1(;7 VWDWHPHQW�

��� I/O ERROR
 $Q HUURU ZDV GHWHFWHG LQ WU\LQJ WR H[HFXWH &/26(� '(/(7(� /2$'� 0(5*(�

2/'� 23(1� 581� RU 6$9(�
 1RW HQRXJK PHPRU\ WR OLVW D SURJUDP�

�� ILLEGAL AFTER SUBPROGRAM
 $Q\WKLQJ EXW (1'� 5(0� RU 68% DIWHU D 68%(1'�

�� IMAGE ERROR
 $Q HUURU ZDV GHWHFWHG LQ WKH XVH RI ',63/$< 86,1*� ,0$*(� RU 35,17

86,1*�
 0RUH WKDQ �� �(�IRUPDW� RU �� �QXPHULF IRUPDW� VLJQLILFDQW GLJLWV LQ WKH IRUPDW

VWULQJ�
 ,0$*( VWULQJ LV ORQJHU WKDQ ��� FKDUDFWHUV�
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�� IMPROPERLY USED NAME
 $Q LOOHJDO YDULDEOH QDPH ZDV XVHG LQ &$//� '()� RU ',0�
 8VLQJ D 0<$5& ([WHQGHG %$6,& ,, UHVHUYHG ZRUG LQ /(7�
 8VLQJ D VXEVFULSWHG YDULDEOH RU D VWULQJ YDULDEOH LQ D )25�
 8VLQJ DQ DUUD\ ZLWK WKH ZURQJ QXPEHU RI GLPHQVLRQV�
 8VLQJ D YDULDEOH QDPH GLIIHUHQWO\ WKDQ RULJLQDOO\ DVVLJQHG� $ YDULDEOH FDQ EH RQO\

DQ DUUD\� D QXPHULF RU VWULQJ YDULDEOH� RU D XVHU GHILQHG IXQFWLRQ QDPH�
 'LPHQVLRQLQJ DQ DUUD\ WZLFH�
 3XWWLQJ D XVHU GHILQHG IXQFWLRQ QDPH RQ WKH OHIW RI WKH HTXDOV VLJQ LQ DQ

DVVLJQPHQW VWDWHPHQW�
 8VLQJ WKH VDPH YDULDEOH WZLFH LQ WKH SDUDPHWHU OLVW RI D 68% VWDWHPHQW�

�� INCORRECT ARGUMENT LIST
 &$// DQG 68% PLVPDWFK RI DUJXPHQWV�

�� INPUT ERROR
 $Q HUURU ZDV GHWHFWHG LQ DQ ,1387�

�� LINE NOT FOUND
 ,QFRUUHFW OLQH QXPEHU IRXQG LQ %5($.� *268%� *272� 21 (5525� 581� RU

81%5($.� RU DIWHU 7+(1 RU (/6(�
 /LQH WR EH HGLWHG QRW IRXQG�

�� LINE TOO LONG
 /LQH WRR ORQJ WR EH HQWHUHG LQWR D SURJUDP�

�� MEMORY FULL
 3URJUDP WRR ODUJH WR H[HFXWH RQH RI WKH IROORZLQJ� '()�'(/(7(�',0�*268%�

/(7� /2$'� 21���*268%� 23(1� RU 68%�
 3URJUDP WRR ODUJH WR DGG D QHZ OLQH� LQVHUW D OLQH� UHSODFH D OLQH� RU HYDOXDWH DQ

H[SUHVVLRQ�

�� MISSING SUBEND
 68%(1' PLVVLQJ LQ D VXESURJUDP�

�� MUST BE IN SUBPROGRAM
 68%(1' RU 68%(;,7 QRW LQ D VXESURJUDP�

�� NAME TOO LONG
 0RUH WKDQ �� FKDUDFWHUV LQ YDULDEOH RU VXESURJUDP QDPH�

�� NEXT WITHOUT FOR
 )25 VWDWHPHQW PLVVLQJ� 1(;7 EHIRUH )25� LQFRUUHFW )25�1(;7 QHVWLQJ� RU

EUDQFKLQJ LQWR D )25�1(;7 ORRS�
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�� NO PROGRAM PRESENT
 1R SURJUDP SUHVHQW ZKHQ LVVXLQJ D /,67� 5(6(48(1&(� 5(6725(� 581� RU

6$9( FRPPDQG�

�� NUMERIC OVERFLOW
 $ QXPEHU WRR ODUJH RU WRR VPDOO UHVXOWLQJ IURP D � �� �� � RSHUDWLRQ RU LQ

$&&(37� $71� &26� (;3� ,1387� ,17� /2*� 6,1� 645� 7$1� RU 9$/�
 $ QXPEHU RXWVLGH WKH UDQJH � ����� WR ����� LQ 3((. RU /2$'�

�� ONLY LEGAL IN A PROGRAM
 2QH RI WKH IROORZLQJ VWDWHPHQWV ZDV XVHG DV D FRPPDQG� '()� *268%� *272�

,)� ,0$*(� ,1387� 21 %5($.� 21 (5525� 21���*268%� 21���*272� 21
:$51,1*� 237,21 %$6(� 5(7851� 68%� 68%(1'� RU 68%(;,7�

�� OPTION BASE ERROR
 237,21 %$6( H[HFXWHG PRUH WKDQ RQFH� RU ZLWK D YDOXH RWKHU WKDQ � RU ]HUR�

�� PROTECTION VIOLATION
 $WWHPSW WR VDYH� OLVW� RU HGLW D SURWHFWHG SURJUDP�

�� RECURSIVE SUBPROGRAM CALL
 6XESURJUDP FDOOV LWVHOI� GLUHFWO\ RU LQGLUHFWO\�

�� RETURN WITHOUT GOSUB
 5(7851ZLWKRXW D *268% RU DQ HUURU KDQGOHG E\ WKH SUHYLRXV H[HFXWLRQ RI DQ

21 (5525 VWDWHPHQW�

�� SPEECH STRING TOO LONG
 6SHHFK VWULQJ UHWXUQHG E\ 63*(7 LV ORQJHU WKDQ ��� FKDUDFWHUV�

�� STACK OVERFLOW
 7RR PDQ\ VHWV RI SDUHQWKHVHV�
 1RW HQRXJK PHPRU\ WR HYDOXDWH DQ H[SUHVVLRQ RU DVVLJQ D YDOXH�

�� STRING TRUNCATED
 $ VWULQJ FUHDWHG E\ 537�� FRQFDWHQDWLRQ ��	� RSHUDWRU�� RU D XVHU GHILQHG

IXQFWLRQ LV ORQJHU WKDQ ��� FKDUDFWHUV�
 7KH OHQJWK RI D VWULQJ H[SUHVVLRQ LQ WKH 9$/,'$7( FODXVH LV JUHDWHU WKDQ ���

FKDUDFWHUV�
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�� STRING NUMBER MISMATCH
 $ VWULQJ ZDV JLYHQ ZKHUH D QXPEHU ZDV H[SHFWHG RU YLFH YHUVD LQ D 0<$5&

([WHQGHG %$6,& ,, VXSSOLHG IXQFWLRQ RU VXESURJUDP�
 $VVLJQLQJ D VWULQJ YDOXH WR D QXPHULF YDOXH RU YLFH YHUVD�
 $WWHPSWLQJ WR FRQFDWHQDWH ��	� RSHUDWRU� D QXPEHU�
 8VLQJ D VWULQJ DV D VXEVFULSW�

��� SUBPROGRAM NOT FOUND
 $ VXESURJUDP FDOOHG GRHV QRW H[LVW RU DQ DVVHPEO\ ODQJXDJH VXESURJUDP QDPHG

LQ /,1. KDV QRW EHHQ ORDGHG�

�� SYNTAX ERROR
 $Q HUURU VXFK DV D PLVVLQJ RU H[WUD FRPPD RU SDUHQWKHVLV� SDUDPHWHUV LQ WKH

ZURQJRUGHU�PLVVLQJSDUDPHWHUV�PLVVLQJNH\ZRUG�PLVVSHOOHGNH\ZRUG�NH\ZRUG
LQ WKH ZURQJ RUGHU� RU WKH OLNH ZDV GHWHFWHG LQ D 0<$5& ([WHQGHG %$6,& ,,
FRPPDQG� VWDWHPHQW� IXQFWLRQ� RU VXESURJUDP�

 '$7$ RU ,0$*( QRW ILUVW DQG RQO\ VWDWHPHQW RQ D OLQH�
 ,WHPV DIWHU ILQDO ����
 0LVVLQJ ��� LQ 635,7(�
 0LVVLQJ (17(5� WDLO FRPPHQW V\PERO ���� RU VWDWHPHQW VHSDUDWRU V\PERO �����
 0LVVLQJ 7+(1 DIWHU ,)�
 0LVVLQJ 72 DIWHU )25�
 1RWKLQJ DIWHU &$//� 68%� )25� 7+(1� RU (/6(�
 7ZR (
V LQ D QXPHULF FRQVWDQW�
 :URQJ SDUDPHWHU OLVW LQ D 0<$5& ([WHQGHG %$6,& ,, VXSSOLHG VXESURJUDP�
 *RLQJ LQWR RU RXW RI D VXESURJUDP ZLWK *272� *268%� 21 (5525� HWF�
 &DOOLQJ ,1,7 ZLWKRXW WKH 0HPRU\ ([SDQVLRQ SHULSKHUDO DWWDFKHG�
 &DOOLQJ /,1. RU /2$' ZLWKRXW ILUVW FDOOLQJ ,1,7�
 8VLQJ D FRQVWDQW ZKHUH D YDULDEOH LV UHTXLUHG�
 0RUH WKDQ VHYHQ GLPHQVLRQV LQ DQ DUUD\�

�� UNMATCHED QUOTES
 2GG QXPEHU RI TXRWHV LQ DQ LQSXW OLQH�

�� UNRECOGNIZED CHARACTER
 $Q XQUHFRJQL]HG FKDUDFWHU VXFK DV " RU � LV QRW LQ D TXRWHG VWULQJ�
 $ EDG ILHOG LQ DQ REMHFW ILOH DFFHVVHG E\ /2$'�
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Sorted b y #

� 0HVVDJH

�� 180(5,& 29(5)/2:
�� 6<17$; (5525
�� ,//(*$/ $)7(5 68%352*5$0
�� 810$7&+(' 4827(6
�� 1$0( 722 /21*
�� 815(&2*1,=(' &+$5$&7(5
�� 675,1* 180%(5 0,60$7&+
�� 237,21 %$6( (5525
�� ,03523(5/< 86(' 1$0(
�� ,0$*( (5525
�� 0(025< )8//
�� 67$&. 29(5)/2:
�� 1(;7 :,7+287 )25
�� )25�1(;7 1(67,1*
�� 0867 %( ,1 68%352*5$0
�� 5(&856,9( 68%352*5$0 &$//
�� 0,66,1* 68%(1'
�� 5(7851 :,7+287 *268%
�� 675,1* 7581&$7('
�� 63((&+ 675,1* 722 /21*
�� %$' 68%6&5,37
�� /,1( 127 )281'
�� %$' /,1( 180%(5
�� /,1( 722 /21*
�� &$1
7 &217,18(
�� &200$1' ,//(*$/ ,1 352*5$0
�� 21/< /(*$/ ,1 $ 352*5$0
�� %$' $5*80(17
�� 12 352*5$0 35(6(17
�� %$' 9$/8(
�� ,1&255(&7 $5*80(17 /,67
�� ,1387 (5525
�� '$7$ (5525
�� 3527(&7,21 9,2/$7,21
��� ),/( (5525
��� ,�2 (5525
��� 68%352*5$0 127 )281'
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Appendix K. Hi gh-Resolution Mode

,Q RUGHU WR VWD\ DV FRPSDWLEOH DV SRVVLEOH ZLWK 7, ([WHQGHG%$6,&� FHUWDLQ UHVWULFWLRQV DUH LQ DIIHFW ZKHQ
RSHUDWLQJ LQ WKH+LJK�5HVROXWLRQ0RGH� 7R LQVXUH SURSHU H[HFXWLRQ RI \RXU SURJUDPZKHQ SURJUDPPLQJ
LQ WKLV PRGH� SOHDVH UHIHU WR WKH UHVWULFWLRQV DQG FRQYHQWLRQV OLVWHG EHORZ�

�� 2QO\ RQH IORSS\ GLVN ILOH PD\ EH NHSW RSHQ DW DQ\ JLYHQ WLPH� ,I \RX ZLVK WR RSHQ D GLIIHUHQW
IORSS\ GLVN ILOH \RX PXVW ILUVW FORVH DQ\ FXUUHQWO\ RSHQ IORSS\ GLVN ILOH� 7KLV UHVWULFWLRQ GRHV QRW
DSSO\ WR RWKHU SHULSKHUDOV �56���� 5'� 3,2� ��� HWF���

�� 9DOLG FKDUDFWHU FRGHV H[WHQG IURP FKDUDFWHU $6&,, � WR ���� &KDUDFWHUV ��� WR ��� DUH QRW
DFFHVVLEOH�

�� 9DOLG FKDUDFWHU VHWV DFFRUGLQJO\ DUH ����� &KDUDFWHU VHWV ����� DUH QRW DFFHVVLEOH�

�� 6SULWHV IXQFWLRQ QRUPDOO\ LQ +LJK�5HVROXWLRQ0RGH� ZLWKV WKH H[FHSWLRQ WKDW VSULWH PRWLRQ LV QR
ORQJHU DYDLODEOH� $WWHPSWV WR SXW VSULWHV LQWR PRWLRQ ZLOO KDYH QR HIIHFW�

�� $&&(37 DQG ',63/$< KDYH QR HIIHFW LQ +LJK�5HVROXWLRQ 0RGH�

�� ,1387� /,1387� 35,17� DQG 35,17 86,1* FDQ RQO\ EH XVHG LQ ILOH DFFHVV� $WWHPSWLQJ WR
GLVSOD\ FKDUDFWHUV RQ WKH VFUHHQ ZLWK WKHVH FRPPDQGV�VWDWHPHQWV ZLOO KDYH QR HIIHFW�

�� :5,7(� DOWKRXJK VRPHZKDW OLPLWHG� ZLOO DOORZ \RX WR GLVSOD\ VWULQJV RQ WKH VFUHHQ� <RXPD\ DOVR
XVH +&+$5 RU 9&+$5 IRU VFUHHQ GLVSOD\V LQ WKH +LJK�5HVROXWLRQ 0RGH�
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6. ADDENDUMS

6.1. Addendum 1. MYARC Extended BASIC Version 2.11

<RXU SDWLHQFH LQ ZDLWLQJ IRU 9���� KDV EHHQ JUHDWO\ DSSUHFLDWHG� :H IHHO WKH ZDLW ZDV ZRUWK LW� ,Q
GHOLYHULQJ WR \RX VXFK D ILQH SURGXFW IRU WKH 7,�����$� ,I \RX DUH DQ RZQHU RI 9���� SOHDVH XVH WKLV
DGGHQGXP DQG GLVUHJDUG WKH ROG� 7KDQN \RX IRU EX\LQJ0<$5&�:H DUH ZRUNLQJ KDUG WR NHHS \RXU WUXVW�

7KH IROORZLQJ LV DQ DGGHQGXP RI IHDWXUHV FRYHULQJ 9���� ZKLFK DUH HLWKHU QRW FRUUHFW RU DUH QRW FRYHUHG
LQ WKH PDQXDO� )ROORZLQJ WKH DGGHQGXP LV D WHFKQLFDO GLVFXVVLRQ RQ WKH DUFKLWHFWXUH RI 9���� %$6,&�
+RSHIXOO\� WKLV ZLOO� FRYHU DOO GHWDLOV QHFHVVDU\ WR SURJUDP HIILFLHQWO\ LQ ERWK %$6,& DQG ���� DVVHPEO\
ODQJXDJH�

6.1.1. CLS

7\SLQJ LQ &/6 ZLOO FDXVH WKH GLVSOD\ WR EH FOHDUHG� &/6 LV WKH HTXLYDOHQW RI &$// &/($5�

6.1.2. RUN "FILE-NAME", CONTINUE

(PEHGGHG LQ D SURJUDP� WKLV FRPPDQG DOORZV \RX WR ORDG DQG H[HFXWH D SURJUDP� ZKLOH PDLQWDLQLQJ WKH
VDPH �YDULDEOH� YDOXHV�

6.1.3. PWD — PRINT WORKING DIRECTORY, AND
CHDIR — CHANGE WORKING DIRECTORY

3URJUDPPHUV KDYH IRXQG ZRUNLQJ GLUHFWRULHV WR EH XVHIXO DQG FRQYHQLHQW� :RUNLQJ GLUHFWRU\ SHUWDLQV
WR 2/'� 6$9(� DQG 581 IURP WKH FRPPDQG�PRGH� :KHQ VSHFLI\LQJ D ILOH� IRU DQ\ RI WKHVH WKUHH
FRPPDQGV� LI D SHULRG LV QRW VSHFLILHG ILOH QDPH� ZRUNLQJ GLUHFWRU\ LV SUHIL[HG WR WKH ILOH QDPH� 7KHUHIRUH�
LI ZRUNLQJ GLUHFWRU\ LV '6.�� DQG \RX VSHFLI\�

SAVE PROGRAM1

;%,, ZRXOG WU\ WR VDYH SURJUDP LQ PHPRU\ WR '6.��352*5$0��

8SRQ SRZHU XS� ZRUNLQJ GLUHFWRU\ LV '6.��� %\ LVVXLQJ WKH &+',5 FRPPDQG� WKH ZRUNLQJ GLUHFWRU\ FDQ
EH FKDQJHG� WR DQ\ QDPH XS WR �� FKDUDFWHUV�
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6.1.4. OLD/SAVE/RUN

0<$5&;%,, XVHV9'35$0PRUH H[WHQVLYHO\ ���� FKDUDFWHUV� WKDQ7,([WHQGHG%DVLF ���� FKDUDFWHUV��
7KHUHIRUH� ZKHQ VDYLQJ D %DVLF SURJUDP� ;%,, ZLOO VZLWFK WR ,QWHUQDO�9DULDEOH ��� IRUPDW VRRQHU WKDQ
7, ([WHQGHG %DVLF� EHFDXVH RI OHVV DYDLODEOH 9'3 5$0�

,Q RUGHU WR ORDG DOO 7, ([WHQGHG %DVLF SURJUDPV� LQ SURJUDP LPDJH IRUPDW� ;%,, PD\ XVH WKH FKDUDFWHU
GHILQLWLRQ WDEOH RI 9'3 5$0 DV ORDGVSDFH� 7KH FKDUDFWHUV RQ WKH GLVSOD\ ZLOO PRPHQWDULO\ EHFRPH
XQGHILQHG� EXW ZLOO EH UHVWRUHG LPPHGLDWHO\ DIWHU WKH SURJUDP KDV EHHQ ORDGHG� 7R SUHYHQW FKDUDFWHUV
IURP EHLQJ UHGHILQHG LQ WKH IXWXUH� SHUIRUP D VDYH DIWHU WKH SURJUDP KDV EHHQ ORDGHG�

0<$5&;%,,ZLOO DXWRPDWLFDOO\ FRQYHUW WKH IRUPDW WR ,QWHUQDO�9DULDEOH ���� XVDEOH E\ ERWK7,([WHQGHG
%DVLF DQG 0<$5& ;%,,� %HFDXVH RI WKH H[WUD VSDFH DYDLODEOH JLYHQ E\ XVLQJ WKH FKDUDFWHU GHILQLWLRQ
WDEOH� 0<$5& ;%,, LV DEOH WR ORDG VRPH 7, %DVLF SURJUDPV WKDW 7, ([WHQGHG %DVLF ZDV QRW DEOH WR ORDG�

6.1.5. SIZE

7KH 6,=( FRPPDQG ZLOO GLVSOD\ WKH DPRXQW RI SURJUDP� YDULDEOH� DQG VWULQJ VSDFH DYDLODEOH WR WKH
SURJUDP�

6.1.6. FREESPACE

7KH )5((63$&( FRPPDQG KDV EHHQ UHSODFHG E\ WKH 6,=( FRPPDQG ZKLFK SURYLGHV PRUH DQG EHWWHU
LQIRUPDWLRQ FRYHULQJ PHPRU\ XWLOL]DWLRQ�

6.1.7. LIST

3OHDVH XVH WKH IROORZLQJ FRPPDQGV LQ SODFH RI WKRVH LQ WKH PDQXDO�

/,67 ;� 5HSODFHG E\ /,67 ;�( RU /,67 ; (
/,67 ;�< 5HSODFHG E\ /,67 ;�< RU /,67 ; <
/,67 �; 5HSODFHG E\ /,67 ��; RU /,67 � ;

6.1.8. MARGINS

,Q +LJK�5HVROXWLRQ 0RGH� PDUJLQV KDYH OLWWOH YDOXH LQ %$6,& DQG WKHUHIRUH DUH QRW VXSSRUWHG LQ WKLV
PRGH�

%HFDXVH ;%,, XVHV ZLQGRZV WR SUHVHQW LQIRUPDWLRQ� \RXPD\ ILQG D SURJUDP RU WZR WKDW DVVXPH VFUROOLQJ
WR RFFXU LQ FROXPQV �� � DQG �� DQG ��� 7KLV ZLOO QRW KDSSHQ� ,W ZRUNV DV 7, GHILQHG LW WR RSHUDWH RQ WKHLU
RZQ �����
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6.1.9. REAL

9HUVLRQ ���� VXSSRUWV ERWK ,17(*(5 DQG5($/180%(56�+RZHYHU� WKH YDULDEOH GHILQLWLRQ QDPH IRU
5($/ W\SHV KDV EHHQ FKDQJHG IURP 5($/ WR '()5($/�

6.1.10. RECTANGLE

9HUVLRQ ���� VXSSRUWV DOO PRGHV RI GUDZLQJ SXUH YHUWLFDO DQG KRUL]RQWDO VKDSHV� ,Q DGGLWLRQ� JHQHUDO
SXUSRVH SDUDOOHORJUDPV DUH VXSSRUWHG LQ WKH 7<3( � PRGH �L�H�� GUDZLQJ WKH SHULPHWHU��

6.1.11. FILL

2SWLRQDO FKDUDFWHU SDWWHUQ LV QRW VXSSRUWHG LQ 9�����

6.1.12. GRAPHICS(3) MODE

:KHQ HQWHULQJ *UDSKLFV��� PRGH� DOO DYDLODEOH 9'3 5$0 LV QHHGHG� LQFOXGLQJ VRPH RI WKH DUHD QRUPDOO\
XVHG E\ WKH IORSS\ GLVN FRQWUROOHU� 7KHUHIRUH� XSRQ LQYRNLQJ *UDSKLFV��� PRGH� ;%,, ZLOO FORVH DOO ILOHV
DQG SHUIRUP D �&$// ),/(6����� ,Q WKLV PRGH� RQO\ RQH IORSS\ GLVN ILOH FDQ EH RSHQ DW D WLPH� $QRWKHU
FRQVLGHUDWLRQ PXVW EH JLYHQ ZKHQ XVLQJ *UDSKLFV��� PRGH� WKDW RI UXQQLQJ RWKHU SURJUDPV� %HFDXVH DOO
DYDLODEOH 9'3 5$0 LV XVHG IRU GLVSOD\� RQO\ ORDGLQJ RI ,QWHUQDO�9DULDEOH ��� SURJUDP ILOHV DUH DOORZHG�
,Q RUGHU WR VDYH D SURJUDP LQ ,QWHUQDO�9DULDEOH ��� IRUPDW� MXVW LVVXH WKH FRPPDQG�

SAVE "DSKX.PGMNAME",INTERNAL.

6.1.13. ! P+, ! P-, ! P*

7, ([WHQGHG %DVLF VXSSRUWV WKH FRPPDQGV � 3� DQG � 3� WR VSHHG XS SURJUDP SUHVFDQ� 0<$5&;%,, DOVR
VXSSRUWV WKHVH DQG KDV DQ DGGLWLRQDO FRPPDQG RI � 3� 7KLV QHZ FRPPDQG VWRSV SUHVFDQ DOWRJHWKHU� ,W
GLIIHUV IURP � 3� LQ WKDW � 3� DOORZV V\QWD[ FKHFNLQJ WR FRQWLQXH� ZKHUHDV ZLWK � 3� LW GRHV QRW� %HFDXVH
WKH QHZ FRPPDQG VWRSV SUHVFDQ HQWLUHO\ DW WKDW SRLQW� LW VSHHGV SURJUDP VWDUW�XS WLPH FRQVLGHUDEO\� $W
WKH VDPH WRNHQ� (;75(0( &$5( PXVW EH WDNHQ ZKHQ XVLQJ WKLV FDSDELOLW\�

6.1.14. CALL SAY

:KHQ XVLQJ &$// 6$<� WKH FRPSXWHU ZLOO VSHOO DQ\ DOSKD ZRUG VWULQJ WKDW LV QRW LQ WKH OLEUDU\ DQG VD\
�8+2+� LI WKH ZRUG VWULQJ LV QRQ DOSKDQXPHULF�

6.1.15. DEF

7KH '() IXQFWLRQ FDQ RQO\ VXSSRUW RQH DQG QRW PXOWLSOH SDUDPHWHUV�
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6.1.16. RUN and OLD

7KH 581 DQG 2/' FRPPDQG
V FDQQRW DFFHSW '�9�� IRUPDW ILOHV� 7KHVH DUH HQKDQFHPHQWV IRU WKH QHZ
0<$5& $GYDQFHG %$6,& IRU WKH 7,�����$ FRPSDWLEOH ���� FRPSXWHU�

6.1.17. Extended BASIC II RAM Usa ge

7KH IROORZLQJ WKUHH GLDJUDPV GHSLFW PHPRU\ XVDJH RI ERWK &38 DQG 9'3 5$0 E\ ;%,,�

6.1.17.1. EXTENDED BASIC II CRAM MAP

I II III IV

>2000

>4000

UNUSED
-------------

USER ASSM
LANG AREA

RAM DISK
-------------

BASIC
INTRP

VDP/SPEECH
ROUTINES

-------------
I/O BUFFERS

BASIC
INTRP

-------------
VALUE STACK

>6000

>8000
MEMORY MANAGEMENT ROUTINES

>A000

>FFE8

BASIC
PROGRAM

VARIABLE
SPACE

STRING
SPACE

BASIC
INTRP
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6.1.17.2. EXTENDED BASIC II VRAM MAP

PATTERN MODE TEXT MODE BITMAP MODE

>0 SIT 0    
>2FF 767
------------------------
>300 SAL 768
>37F 895
------------------------
>380 CT 896
>39F 927
------------------------
>3A0 EMPTY 928

>7FF 2047
------------------------
>800 PDT/SDT 2048
>FFF 4095
------------------------
>1000 EMPTY 4096

>37D7 14295
------------------------
>37D8 RESERVED 14196

BLOCKS FOR
FLOPPY DSR

3 FILES
NORMAL PWR-UP

MODE

>3FFF

>0 SIT 0   

>3BF 959
------------------------
>3C0 EMPTY 960
>7FF 2047
------------------------
>800 PDT 2048
>FFF 4095
------------------------
>1000 EMPTY 4096

>37D7 14295
------------------------
>37D8 RESERVED 14196

BLOCKS FOR
FLOPPY DSR

3 FILES
NORMAL PWR-UP

MODE

>3FFF

>0 PDT 0   

>17FF 6143
------------------------
>1800 SDT 6144
>1EBF 216 CHARs 7871
------------------------
>1EC0 SOUND 7872
>1EC8 LIST 7880
------------------------
>1EC9 311 BYTES 7881

FOR PAB,
FILE DESCRIPTOR

>1FFF 305 NEEDED 8191
------------------------
>2000 CT 8192
>37FF
------------------------
>3800 SIT
>3AFF
------------------------
>3B00 SAL
>3AFF
------------------------
>3B80 EMPTY
>3BE3
------------------------
>3BE4 BLOCKS

FOR DSR
>3FFF 1 FILE
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6.1.17.3. EXTENDED BASIC II VREG MAP

VDP
REGS

VREG
0

VREG
1

VREG
2

VREG
3

VREG
4

VREG
5

VREG
6

VREG
7

SPR
MOTN

GRAPHICS MODE MODE SIT CT PDT SAL SDT S/T SMT
(@>7A5C)

PATTERN >00 >E0 >00
>0000

>0E
>0380

>01
>0800

>06
>0300

>01
>0800

>17
BLK/
CY

xxxxx
>7A5C

TEXT >00 >F0 >00
>0000

>0F
>03C0

>01
>0800

>xx
>xxxx

>xx
>xxxx

>17
BLK/
CY

----
----

BITMAP >02 >E0 >0E
>3800

>FF
>2000

>03
>0000

>76
>3B00

>03
>1800

>17
BLK/
CY

xxxxx
>7A5C

6.1.18. ASSEMBLY LANGUAGE USAGE

$V WKH &38 5$0 XVDJH GHSLFWV� D OLWWOH RYHU �.�E\WHV RI 5$0 LV ZDVWHG LQ RUGHU WR ORDG DVVHPEO\
ODQJXDJH SURJUDPV DW WKH H[DFW VDPH ORFDWLRQV DV 7, ;%� ,Q RUGHU WR XVH WKLV H[WUD DUHD� LPPHGLDWHO\
SHUIRUP D &$// /2$'������������� DIWHU \RXU &$// ,1,7�

6.1.19. ASSEMBLY LANGUAGE SUPPORT

$OO DVVHPEO\ ODQJXDJH VXSSRUW URXWLQHV OLVWHG RQ SDJHV ������� RI WKH (GLWRU�$VVHPEOHU PDQXDO DUH
VXSSRUWHG H[FHSW IRU WKH URXWLQHV GHDOLQJ ZLWK PDQLSXODWLRQ RI GDWD LQ 9'3 5$0�

7KHVH URXWLQHVDUHQH[W�&203&7�*(7675�0(0&+.�9386+�9323�$66*19�9*:,7(�*9:,7(�
,I WKHVH URXWLQHV DUH LQYRNHG XVLQJ DQ ;0/� WKH\ ZLOO UHWXUQ DV D 12�23� 7KH UHDVRQ IRU QRW DOORZLQJ
WKH XVHU WR LQYRNH WKHVH URXWLQHV �HYHQ WKRXJK WKH\ DUH ZLWKLQ ;%,,� LV EHFDXVH QR 9'3 5$0 FRQWDLQV
QR GDWD WR EH PDQLSXODWHG� $OO GDWD LV VWRUHG LQ &38 5$0� DQG WKHUHIRUH WKHUH LV QR QHHG IRU WKHVH
URXWLQHV� $ GHVFULSWLRQ RI WKHVH URXWLQHV LV JLYHQ LQ &KDSWHU �� LQ WKH (�$ PDQXDO�

,Q DGGLWLRQ� WKH DVVHPEO\ ODQJXDJH ORDGHU LQ ;%,, LV VLPLODU WR WKDW RI WKH (�$ /RDGHU� LQ WKDW FRPSUHVVHG
DV ZHOO DV QRQ�FRPSUHVVHG REMHFW FRGH FDQ EH ORDGHG� 7KH IROORZLQJ V\PEROV DUH DOVR SUHGHILQHG DQG FDQ
EH XVHG LQ \RXU VRIWZDUH E\ XVLQJ WKH 5() GLUHFWLYH� 3$'� *3/:6� 6281'� 9'35'� 9'367$�
9'3:'� 9'3:$� 63&+5'� 63&+:7� *505'� *505$� *50:'� *50:$� 6&$1� ;0//1.�
.6&$1� 96%:� 96%5� 90%:� 90%5� 9:75� '65/1.� /2$'(5� 180$6*� 1805()� 675$6*�
6755()�
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$V DQRWKHU HQKDQFHPHQW� DV WKH ;%,, PDQXDO VWDWHV RQ SDJH ���� ZKHQ D �7<3( �� DVVHPEO\ ODQJXDJH
SURJUDP LV XVHG LQ DQ 2/' RU 581 VWDWHPHQW� WKH SURJUDP LV ORDGHG DQG H[HFXWHG LPPHGLDWHO\� /DVWO\�
9���� VXSSRUWV DOO WKH UHWXUQV JLYHQ LQ VHFWLRQ ����� LQ WKH (�$PDQXDO� +RZHYHU� LI WKH DOWHUQDWH UHWXUQ
DV JLYHQ LQ VHFWLRQ ������� LV XVHG� WKH ZRUG LQ PHPRU\ ORFDWLRQ �������� VKRXOG QRW EH DOWHUHG� DV LW
FRQWDLQV D UHWXUQ OLQNDJH WR ;%,,�

6.1.20. UTILITIES AND DEMONSTRATION PROGRAM

,Q DGGLWLRQ� WZR QHZ XWLOLWLHV DQG D GHPRQVWUDWLRQ SURJUDP KDYH EHHQ DGGHG�

7KH ILUVW XWLOLW\ LV ILOH QDPH ����.261�� 7KH ILOH GLIIHUV IURP ���.26 LQ WKDW LW DWWHPSWV WR GHWHUPLQH
LI ;%,, ILOHV ��� KDYH DOUHDG\ EHHQ ORDGHG DQG WKHUHIRUH ZLOO RQO\ ORDG �;%,,��� 7KLV PHDQV WKDW LI \RX
NHHS SRZHU RQ WKH 5$0 ',6. DQG NHHS LW LQ WKH ���. &38 5$0 PRGH� \RX RQO\ QHHG WR ORDG �;%,,��
RQFH� <RX FDQ JR LQWR DQG RXW RI ;%O, IURP WKHQ RQ E\ RQO\ ORDGLQJ ;%,,�� 7KLV RI FRXUVH PDNHV ORDG WLPH
DOPRVW VHYHQ WLPHV IDVWHU� 7R XVH WKLV FDSDELOLW\ \RX PXVW UHQDPH ILOH ����.26� WR VRPHWKLQJ OLNH
����.262/'� DQG UHQDPH ����.261� WR ����.26�� <RX DUH QRZ VHW�

7KH VHFRQG XWLOLW\ LV �7,9'3�� 7KLV XWLOLW\ KDV EHHQ GHYHORSHG WR VROYH VRPH RI WKH SUREOHPV LQYROYLQJ
FRPSDWLELOLW\ ZLWK ORDGLQJ DVVHPEO\ ODQJXDJH IURP ;%� 7KH XWLOLW\ FDXVHV 9'3 5$0 DQG 9'3 UHJLVWHUV
WR EH WKH VDPH DV XVHG LQ 7, ;%� 7R LQYRNH WKLV XWLOLW\ D SURJUDP VWDWHPHQW VKRXOG EH DV IROORZV�

CALL INIT::CALL LOAD("DSK1.TIVDP")::CALL INIT

7KLV ZLOO FDXVH WKH VFUHHQ WR JR EODQN DQG WKHUHIRUH VKRXOG EH XVHG LQ D UXQQLQJ SURJUDP� 7R UHWXUQ 9'3
5$0 DQG UHJLVWHUV WR ;%,, PRGH� VLPSO\ W\SH �1(:� DQG ENTER�

7KH GHPR SURJUDP LV FDOOHG '(02�0 DQG VKRZV VRPH RI WKH FDSDELOLWLHV RI ;%,,� 7R UXQ LW� W\SH

RUN DSK1.DEMO3M.
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6.2. Addendum 2. EPROM Installation Instructions

'($5 9$/8(' &86720(5�

(1&/26('),1'<28583'$7('(35205(3/$&(0(17�$65(48(67('�3/($6(5(7851
7+( 287'$7(' (3520 72 86� $6$3� $6 <28 .12:� 285 &855(17 &203$1< 32/,&< ,6
72 6833/< 83'$7(' (35206 $7 12 &+$5*(� <285 &2�23(5$7,21 ,1 5(7851,1*
(35206� :,// (1$%/( 86 72 &217,18( 72 6833/< 68%6(48(17 (3520 83'$7(6�
:,7+287 &+$1*( ,1 285 &203$1< 32/,&<�

�� 6KXWGRZQ WKH FRQVROH� 3(%� DQG DOO RWKHU SHULSKHUDOV FRQQHFWHG WR \RXU V\VWHP�

�� :DLW DW OHDVW �PLQXWHV IRU SRZHU GLVFKDUJH� UHPRYH WKH 3(% FRYHU DQG OLIW RXW \RXU0<$5& FDUG
IURP WKH 3(%�

�� 7KH FDUG LV RSHQHG E\ VHSDUDWLQJ WKH WZR �FODPVKHOO� KDOYHV DW WKH HGJH 23326,7( WR WKH HGJH
ZLWK WKH0<$5& ODEHO� 1RWH WKH WZR SODVWLF FDWFKHV DW %27+ HQGV RI WKLV VHSDUDWLRQ HGJH ZKLFK
ORFN WKH WZR FODPVKHOOV WRJHWKHU� <RX ZLOO QHHG WR GHSUHVV %27+ FDWFKHV� ILUVW DW RQH HQG DQG
WKHQ DW WKH RWKHU HQG RI WKH VHSDUDWLRQ HGJH�

7KH VHSDUDWLRQ LV EHVW GRQH XVLQJ D PHGLXP VL]H VFUHZGULYHU ���� WR ���� ZLGH� WR GHSUHVV HDFK
FDWFK ,1:$5'ZKLOH VLPXOWDQHRXVO\ SXVKLQJ DSDUW WKH WZR FODPVKHOOV DW WKDW HQG� $W HDFK HQG�
VWDUW ZLWK WKH RXWHU FDWFK ILUVW�

$IWHU VHSDUDWLRQ� OD\ WKH WZR KDOYHV RQ D WDEOH� 7KH EDFN VLGH RU WKH FLUFXLW ERDUG ZLOO EH H[SRVHG�

7KH WZR FODPVKHOOV DUH 127 LGHQWLFDO ³ QRWH ZKLFK FODPVKHOO KROGV WKH FLUFXLW ERDUG DQG WKH
RULHQWDWLRQ RI WKH ERDUG LQ WKDW FODPVKHOO�

�� +ROGLQJ LW E\ WKH HGJHV� OLIW RXW WKH FLUFXLW ERDUG DQG SODFH LW RQ D SURWHFWHG VXUIDFH� EDFN�VLGH
'2:1 DQG FDUG�HGJH FRQQHFWRU FRQWDFWV 72:$5'6 \RX�
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6.2.1. REMOVING EPROM FROM CIRCUIT BOARD

�� 7KH (3520 LV D ODUJH ���SOQ ,& DQG LV ORFDWHG LQ WKH ERWWRP ULJKW�KDQG TXDGUDQW RI WKH ERDUG
�QHDUHVW \RX� DW ORFDWLRQ PDUNHG 8B� 7KH (3520 LV IXUWKHU UHFRJQL]HG E\ D VPDOO ODEHO DIIL[HG
RYHU DQG FRYHULQJ WKH ZLQGRZ LQ WKH FHQWHU RI WKH (3520�

1RWH WKDW WKH QRWFK RQ WKH (3520 OLQHV XS ZLWK WKH GUDZLQJ RI D QRWFK RQ WKH FLUFXLW
ERDUG QH[W WR LW�

�� 7R DYRLG EHQW RU EURNHQ SLQV HWF�� H[WUHPH FDUH PXVW EH XVHG LQ UHPRYLQJ WKH (3520 IURP LWV
VRFNHW� 8QOHVV \RX
UH XVLQJ D ���SOQ ,& UHPRYHU� LQVHUW D VPDOO VFUHZGULYHU HQG �XS WR ���� ZLGH�
ILUVW DW RQH HQG� EHWZHHQ WKH (3520 DQG WKH VRFNHW DQG *(17/< SU\ XS WKDW HQG RI WKH
(3520 D VOLJKW DPRXQW� $W WKH RWKHU HQG� VLPLODUO\ SODFH WKH VFUHZGULYHU EHWZHHQ WKH (3520
DQG WKH VRFNHW DQG WKHQ JHQWO\ SU\LQJ XS WKDW HQG DERXW WKH VRPH DPRXQW� 5HSHDW WKH SURFHVV
DOWHUQDWHO\ DW HDFK HQG VR WKDW WKH (3520 OLIWV XS XQLIRUPO\ DQG HDVLO\ IURP LWV VRFNHW�

6.2.2. INSERTING THE REPLACEMENT EPROM

�� $IWHU UHPRYLQJ WKH QHZ (3520 IURP LWV SDFNLQJ� RULHQW LW LQ WKH VDPH GLUHFWLRQ WKDW WKH ROG
(3520 KDG EHHQ VRFNHWHG�

:$51,1*� 7KH (3520 ZLOO EH LUUHSDUDEO\ GDPDJHG LI LQVHUWHG LQ WKH ZURQJ GLUHFWLRQ DQG
SRZHUHG XS�

�� $OLJQ DOO �� SLQV RI WKH (3520 LQWR WKH �� �UHFWDQJXODU� KROHV RI WKH VRFNHW LQ WKH ERDUG� 7R JHW
JRRG DOLJQPHQW LW PD\ EH QHFHVVDU\ WR DGMXVW WKH (3520 SLQV� JHQHUDOO\ E\ FDUHIXOO\ SUHVVLQJ
WKHP LQZDUG �WRZDUGV WKH FHQWHU� RU RWKHUZLVH DV UHTXLUHG� VR WKDW DOO �� SLQV DUH ZHOO DOLJQHG
WR VOLGH HDVLO\ LQWR WKH VRFNHW KROHV� %HIRUH SUHVVLQJ GRZQ� FKHFN DJDLQ WKDW DOO �� SLQV DUH
SURSHUO\ DOLJQHG RYHU WKH �� VRFNHW KROHV�
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6.2.3. REPLACING THE CIRCUIT BOARD INTO THE CLAMSHELLS

��� 5HYHUVLQJ WKH UHPRYDO SURFHGXUH� UHSODFH WKH FLUFXLW ERDUG� EDFN�VLGH XS� LQWR WKH SURSHU
FODPVKHOO� $GMXVW WKH FLUFXLW ERDUG VR WKDW WZR KROHV LQ WKH ERDUG ILW RYHU DQG LQWR� WKH WZR
VXSSRUWV SURWUXGLQJ XS IURP WKH FODPVKHOO�

��� 2ULHQW WKH RWKHU FODPVKHOO RYHU WKH ERDUG� 7KH FDUG HGJH RSHQLQJ LQ WKH XSSHU FODPVKHOO PXVW
EH RYHU WKH FDUG HGJH FRQQHFWRU RI WKH FLUFXLW ERDUG DQG WKH VPDOO RSHQLQJ LQ WKH XSSHU FODPVKHOO
IRU WKH /(' �ODPS� PXVW DOLJQ ZLWK WKH /(' RQ WKH FLUFXLW ERDUG�

��� ,QWHUORFN WKH WZR VPDOO SODVWLF KLQJHV DW WKH ODEHO�HGJH RI WKH FODPVKHOOV DQG WKHQ ILUPO\ SXVK
WRJHWKHU HDFK HQG DW WKH VHSDUDWRU HGJH� 7KH SODVWLF FDWFKHV VKRXOG VQDS LQWR SODFH ZLWK DSSOLHG
ILUP SUHVVXUH�

��� 5HLQVHUW \RXU 0<$5& FDUG LQWR \RXU 3(% DQG UHSODFH WKH 3(% FRYHU EHIRUH V\VWHP VWDUWXS�

��� 3OHDVH UHSODFH WKH ROG (3520 LQWR LWV SDFNLQJ PDWHULDO DQG UHWXUQ LW WR 0<$5&� ,QF�� 3�2� %R[
���� %DVNLQJ 5LGJH� 1- ������

6.2.4. NOTICE

7+( 62)7:$5( &217$,1(' ,1 7+(0<$5& (3520 ,6 &23<5,*+7(' %<0<$5& $1'0$<
127 %( &23,(' 25 '83/,&$7(' ,1 :+2/( 25 ,1 3$57 )25 $1< 5($621 :+$762(9(5�

$77(0376 72 &23< 25 7$03(5 :,7+ 7+( 0<$5& (3520 (/(&7521,&$//< 25
27+(5:,6( :,// 3(50$1(17/< '$0$*( 7+( (3520�

(3520V 7+$7 +$9( %((1 '$0$*(' '8( 72 68&+ 7$03(5,1* $5( 127 &29(5(' %<
:$55$17< $1' :,// 127 %( 5(3/$&(' %< 0<$5&�
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7. SERVICE INFORMATION

7.1. In Case of Difficult y

,I 0<$5& ([WHQGHG %$6,& ,, GRHV QRW DSSHDU WR EH ZRUNLQJ SURSHUO\� FKHFN WKH IROORZLQJ�

�� 'LG \RX LQVHUW D KLJK�TXDOLW\ 0HPRU\ ([SDQVLRQ &DUG ZLWK D PLQLPXP RI ��� .E\WHV RI 5$0
VWRUDJH LQWR \RXU SHULSKHUDO H[SDQVLRQ ER[� $1' GLG \RX $/62 5(029( WKH ��. 0HPRU\
([SDQVLRQ &DUG IURP WKH 3(%"

7R XVH 0<$5& ([WHQGHG %$6,& ,, LQ \RXU ����$�

<RX 0867 KDYH ��� .E\WHV PLQLPXP RI PHPRU\ H[SDQVLRQ�

$1'

<RX 0867 127 KDYH D ��. 0HPRU\ ([SDQVLRQ &DUG LQ WKH 3(% WRJHWKHU ZLWK WKH
ODUJHU FDSDFLW\ 0HPRU\ ([SDQVLRQ &DUG�

�� 3RZHU ³ %H VXUH DOO GHYLFHV DUH SOXJJHG LQ� 7KHQ WXUQ RQ WKH SRZHU WR WKH XQLWV LQ WKH SURSHU
VHTXHQFH� 3HULSKHUDO GHYLFHV ILUVW �LI \RX KDYH WKHP�� IROORZHG E\ WKH FRQVROH DQG PRQLWRU�

�� &RQQHFWRU 6HSDUDWLRQ ³ &KHFN IRU SURSHU DOLJQPHQW RI WKH FRQVROH DQG DQ\ DFFHVVRU\ GHYLFHV
VXFKDV WKH'LVN'ULYH&RQWUROOHU� 6SHHFK6\QWKHVL]HU� DQG56��� ,QWHUIDFH�5HPRYHDQG UHLQVHUW
WKH 0<$5& ([WHQGHG %$6,& ,, PRGXOH�

�� ,I QRQH RI WKH DERYH SURFHGXUHV FRUUHFWV WKH GLIILFXOW\� FRQVXOW �,I <RX +DYH 4XHVWLRQV RU 1HHG
$VVLVWDQFH� RU VHH WKH �6HUYLFH ,QIRUPDWLRQ� SRUWLRQ RI WKH8VHU
V 5HIHUHQFH *XLGH WKDW FDPHZLWK
\RXU FRPSXWHU�
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7.2. If You Have Questions or Need Assistance

,I \RX KDYH TXHVWLRQV FRQFHUQLQJ0<$5&([WHQGHG %$6,& ,, RSHUDWLRQ RU UHSDLU� FRQWDFW ILUVW WKH GHDOHU
IURP ZKRP \RX SXUFKDVHG WKH HTXLSPHQW�

<RXU GHDOHU ZLOO EH DEOH WR TXLFNO\ DQVZHU PRVW TXHVWLRQV� ,I \RXU GHDOHU GRHVQ
W KDYH DQ LPPHGLDWH
DQVZHU� WKH GHDOHU ZLOO HLWKHU FRQWDFW 0<$5& RU VXJJHVW \RX FRQWDFW XV GLUHFWO\ E\ PDLO RU SKRQH�

2XU DGGUHVV DQG WHOHSKRQH QXPEHU DUH�

0<$5&� ,1&�
3� �� %2; ���
%DVNLQJ 5LGJH� 1- �����
�������������

3OHDVH 1RWH� 7KLV WHOHSKRQH QXPEHU LV QRW D WROO�IUHH QXPEHU DQG FROOHFW FDOOV FDQQRW EH DFFHSWHG�
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8. 90-DAY LIMITED WARRANTY

7+,6 0<$5& (;7(1'(' %$6,& ,, :$55$17< (;7(1'6 72 7+( 25,*,1$/ &21680(5
385&+$6(5 2) 7+( $&&(6625<�

8.1. Warrant y Duration

7KLV0<$5&([WHQGHG %$6,& ,,PRGXOH LV ZDUUDQWHG IRU D SHULRG RI �� GD\V IURP WKH GDWH RI WKH RULJLQDO
SXUFKDVH E\ WKH FRQVXPHU�

8.2. Warrant y Covera ge

7KLV0<$5&([WHQGHG%$6,& ,,PRGXOH LVZDUUDQWHG DJDLQVW GHIHFWLYHPDWHULDOV RUZRUNPDQVKLS� 7+,6
:$55$17< ,6 92,' ,) 7+( $&&(6625< +$6 %((1 '$0$*(' %< $&&,'(17�
815($621$%/(86(�1(*/(&7� ,03523(56(59,&(2527+(5&$86(6127$5,6,1*287
2) '()(&76 ,1 0$7(5,$/6 25 :25.0$16+,3�

8.3. Warrant y Disclaimers

$1< ,03/,(':$55$17,(6 $5,6,1*2872) 7+,6 6$/(� ,1&/8',1*%87127 /,0,7(' 72
7+( ,03/,(' :$55$17,(6 2) 0(5&+$17$%,/,7< $1' ),71(66 )25 $ 3$57,&8/$5
385326(� $5( /,0,7(' ,1 '85$7,21 72 7+( $%29( ���'$< 3(5,2'� 0<$5& 6+$// 127
%( /,$%/( )25 /266 2) 86( 2) 7+( +$5':$5( 25 27+(5 ,1&,'(17$/ 25
&216(48(17,$/ &2676� (;3(16(6� 25'$0$*(6 ,1&855('%< 7+(&21680(525$1<
27+(5 86(5�

6RPH VWDWHV GR QRW DOORZ WKH H[FOXVLRQ RU OLPLWDWLRQ RI LPSOLHG ZDUUDQWLHV RU FRQVHTXHQWLDO GDPDJHV� VR
WKH DERYH OLPLWDWLRQV RU H[FOXVLRQV PD\ QRW DSSO\ WR \RX LQ WKRVH VWDWHV�

8.4. Legal Remedies

7KLV ZDUUDQW\ JLYHV \RX VSHFLILF OHJDO ULJKWV� DQG \RX PD\ DOVR KDYH RWKHU ULJKWV WKDW YDU\ IURP VWDWH WR
VWDWH�
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8.5. Warrant y Performance

'XULQJ WKH DERYH ���GD\ ZDUUDQW\ SHULRG� \RXU 0<$5& ([WHQGHG %$6,& ,, PRGXOH ZLOO EH UHSDLUHG RU
UHSODFHG ZLWK D QHZ RU UHFRQGLWLRQHG XQLW RI WKH VDPH RU HTXLYDOHQW PRGHO �DW 0<$5&
V RSWLRQ� ZKHQ
UHWXUQ LV DXWKRUL]HG E\ 0<$5& DQG WKH XQLW LV UHWXUQHG E\ SUHSDLG VKLSPHQW WR 0<$5&� ,1&� DW WKH
DGGUHVV VKRZQ EHORZ� 7KH UHSDLUHG RU UHSODFHPHQW XQLW ZLOO EH ZDUUDQWHG IRU �� GD\V IURP GDWH RI UHSDLU
RU UHSODFHPHQW�

2WKHU WKDQ WKH VKLSSLQJ UHTXLUHPHQW� QR FKDUJH ZLOO EH PDGH IRU WKH UHSDLU RU UHSODFHPHQW RI
LQ�ZDUUDQW\ XQLWV�

6+,33,1* ,16758&7,216� ,I \RX EHOLHYH WKDW \RXU XQLW UHTXLUHV VHUYLFLQJ� SOHDVH FRQWDFW 0<$5&
EHIRUH \RX UHWXUQ \RXU XQLW� :H ZLOO WU\ WR DQDO\VH DQG PD\ EH DEOH WR VROYH \RXU SUREOHP ZLWKRXW QHHG
RI UHWXUQLQJ WKH XQLW� 3OHDVH REWDLQ D 5HWXUQ $XWKRUL]DWLRQ QXPEHU IURP XV EHIRUH \RX VKLS WKH XQLW
EDFN�

0<$5& VWURQJO\ UHFRPPHQGV WKDW \RX LQVXUH WKH XQLW IRU YDOXH� SULRU WR VKLSPHQW�

0<$5&
V $''5(66�

0<$5&� ,1&�
��� 0DGLVRQYLOOH 5RDG
%DVNLQJ 5LGJH� 1- �����
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Statement of File Ori gin

7KLV ILOH ZDV FUHDWHG IRU XVHUV RI 3&��� D 7,�����$ HPXODWRU UXQQLQJ RQ DQ ,%0 3&�

�/RX 3KLOOLSV� IRUPHU FKLHI H[HFXWLYH RIILFHU RI 0\DUF ,QFRUSRUDWHG RI %DVNLQJ 5LGJH� 1-
KDV JUDQWHG WKH 3&�� GHYHORSHUV SHUPLVVLRQ WR UHSURGXFH WKHPDQXDO RULJLQDOO\ VXSSOLHG
ZLWK WKH0<$5&([WHQGHG%$6,& ,, SDFNDJH� 7KH GHYHORSHUV RI 3&�� DFNQRZOHGJH WKHLU
WKDQNV IRU WKLV JHQHURXV RIIHU��

:KLOH HYHU\ HIIRUW ZDV PDGH WR HQVXUH WKDW WKH WH[W DQG JUDSKLFV FRQWHQW RI WKLV ILOH DUH DQ DFFXUDWH FRS\
RI WKH RULJLQDO 0\DUF PDQXDO� &D'' (OHFWURQLFV FDQ DVVXPH QR UHVSRQVLELOLW\ IRU DQ\ HUURUV LQWURGXFHG
GXULQJ VFDQQLQJ� HGLWLQJ� RU FRQYHUVLRQ�

,I \RX ILQG DQ HUURU� ZH ZLOO DWWHPSW WR FRUUHFW LW DQG SURYLGH \RX ZLWK DQ XSGDWHG ILOH� <RX FDQ FRQWDFW
XV DW�

CaDD Electronics
45 Centerville Drive

Salem, NH 03079-2674

9HUVLRQ ������


