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1. General Information

1.1. Introduction

<RX DUH DERXW WR EH LQWURGXFHG WR WKH H[FLWLQJ QHZZRUOG RI WKH SHUVRQDO FRPSXWHU� 8QWLO MXVW D IHZ \HDUV
DJR� WKH VL]H� SULFH� DQG FRPSOH[LW\ RI FRPSXWHUV SXW WKHP EH\RQG WKH UHDFK RI WKH LQGLYLGXDO SXUFKDVHU�
7RGD\� 7H[DV ,QVWUXPHQWV 3HUVRQDO &RPSXWHUV EULQJ \RX UHPDUNDEOH FRPSXWLQJ SRZHU LQ DIIRUGDEOH�
FRPSDFW XQLWV WKDW FDQ EH HDVLO\ VHW XS LQ \RXU KRPH� RIILFH� RU VFKRRO�

:KHWKHU \RX KDYH \HDUV RI FRPSXWHU H[SHULHQFH RU KDYH QHYHU ZRUNHG ZLWK FRPSXWHUV EHIRUH� WKH
LQQRYDWLYH DQG IOH[LEOH IHDWXUHV RI \RXU FRPSXWHU RIIHU \RX DZLGH YDULHW\ RI DSSOLFDWLRQV�:LWKLQPLQXWHV�
\RX FDQ EHJLQ XVLQJ \RXU FRPSXWHU WR

� PDQDJH \RXU SHUVRQDO UHVRXUFHV

� GHYHORS SURMHFWV IRU KRPH DQG EXVLQHVV

� EULQJ QHZ GLPHQVLRQV WR HGXFDWLRQ ³ IRU \RX DQG \RXU FKLOGUHQ

� SURYLGH HQJDJLQJ QHZ W\SHV RI HQWHUWDLQPHQW IRU WKH HQWLUH IDPLO\

� DQG PXFK PRUH�

1.1.1. Powerful TI BASIC

7, %$6,&� D VLPSOH EXW YHU\ SRZHUIXO FRPSXWHU ODQJXDJH� LV EXLOW ULJKW LQWR \RXU 7H[DV ,QVWUXPHQWV
&RPSXWHU� :LWK 7, %$6,&� \RX FDQ GHYHORS DQG XVH \RXU RZQ FRPSXWHU SURJUDPV IRU DSSOLFDWLRQV
UDQJLQJ IURP FRORU JUDSKLFV WR VWDWLVWLFDO DQDO\VLV DQG PRUH� 7KLV ODQJXDJH PDNHV \RXU 7, FRPSXWHU D
� WUXH� FRPSXWHU ³ QRW D YLGHR JDPH RU HOHFWURQLF WR\�

1.1.2. Convenient Module S ystem

7KH XQLTXH V\VWHP RI HDV\�WR�XVH� VQDS�LQ 6ROLG 6WDWH 6RIWZDUH� &RPPDQG 0RGXOHV DVVXUHV WKH
FRQWLQXHG YHUVDWLOLW\ DQG XVHIXOQHVV RI \RXU FRPSXWHU� 7KHVH UXJJHG� DOO VROLG�VWDWH PRGXOHV DUH
FRPSOHWHO\ SUHSURJUDPPHG IRU \RX� <RX MXVW VQDS WKHP LQ� DQG WKH\ �SURPSW� \RX WKURXJK DFWLYLWLHV�
DSSOLFDWLRQV� JDPHV� DQG HQWHUWDLQPHQW� :LWK DPRGXOH SOXJJHG LQWR WKH FRPSXWHU FRQVROH� \RX FDQ VWDUW
XVLQJ \RXU FRPSXWHU LPPHGLDWHO\� <RX FDQ FKRRVH IURP D ZLGH VHOHFWLRQ RI &RPPDQG0RGXOH WLWOHV� $VN
\RXU GHDOHU WR VHH DOO RI WKHP�
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1.1.3. Tape and Diskette Pro grams

,Q DGGLWLRQ WR &RPPDQG 0RGXOHV� 7H[DV ,QVWUXPHQWV RIIHUV D YDULHW\ RI FRQYHQLHQW VRIWZDUH RQ WDSH RU
GLVNHWWH� UDQJLQJ LQ FRPSOH[LW\ IURP VLPSOH JDPHV DSSOLFDWLRQV WR KLJK�OHYHO EXVLQHVV DQG SURIHVVLRQDO
SURJUDPV�/LNH&RPPDQG0RGXOHV� WKHVH DSSOLFDWLRQV DUH UHDG\ IRU\RX WRXVH�ZLWKRXW DQ\SURJUDPPLQJ
RQ \RXU SDUW� 3URJUDPV RQ FDVVHWWH WDSH UHTXLUH WKH &DVVHWWH ,QWHUIDFH &DEOH WR FRQQHFW WKH FRPSXWHU
DQG \RXU FDVVHWWH UHFRUGHU� DQG GLVNHWWH SURJUDPV UHTXLUH WKH 7, 'LVN 0HPRU\ 6\VWHP� $VN \RX GHDOHU
WR VKRZ \RX D OLVW RI WKH PDQ\ WDSH DQG GLVNHWWH SDFNDJHV DYDLODEOH IURP 7, DQG RWKHU VRIWZDUH
GHYHORSHUV�

1.2. Usin g This Book

7KH 8VHU
V 5HIHUHQFH *XLGH LV RUJDQL]HG LQ WKH IROORZLQJ VWHS�E\�VWHS IDVKLRQ�

� D EULHI GLVFXVVLRQ RI WKH FDUH RI \RXU QHZ FRPSXWHU�

� DQ H[SODQDWLRQ RI KRZ WR FRQQHFW WKH FRPSXWHU WR WKH PRQLWRU�

� D WRXU RI \RXU FRPSXWHU� VWDUWLQJ ZLWK WKH FRQQHFWRU RXWOHWV DQG LQFOXGLQJ WKH FRPSXWHU
NH\ERDUG�

� WKH DFFHVVRULHV DYDLODEOH IRU WKH FRPSXWHU�

� D %$6,& UHIHUHQFH VHFWLRQ�

1R VSHFLDO H[SHUWLVH RU H[SHULHQFH LV QHFHVVDU\ WR IXOO\ HQMR\ DQG XWLOL]H \RXU 7, FRPSXWHU� 7KH VLPSOH
LQVWUXFWLRQV ZH SURYLGH KHUH DQG LQ WKH ERRNV HQFORVHG ZLWK HDFK VRIWZDUH SDFNDJH� DV ZHOO DV WKH
SURPSWLQJ \RX UHFHLYH IURP WKH FRPSXWHU� DUH DOO \RX QHHG WR JHW �XS DQG UXQQLQJ� TXLFNO\�
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1.3. Placement and Care

)LUVW� ILQG WKH ULJKW ORFDWLRQ IRU \RXU FRPSXWHU V\VWHP� 6HOHFW D SODFH ZKHUH VXQOLJKW RU EULJKW OLJKW
GRHVQ
W IDOO GLUHFWO\ RQ WKH VFUHHQ� $OVR� LW
V EHVW WR SODFH WKH V\VWHP RQ D KDUG�WRSSHG QRQ�PHWDOOLF
VXUIDFH� VXFK DV D WDEOH� '21276(77+(&20387(5&2162/(217232)$7(/(9,6,216(7�

&RUUHFW YHQWLODWLRQ LV QHFHVVDU\ IRU WKH FRQWLQXHG SURSHU RSHUDWLRQ RI \RXU FRPSXWHU V\VWHP� %H VXUH DLU
FDQ IORZ IUHHO\ WKURXJK DOO WKH YHQWLODWLRQ VORWV RQ WKH ERWWRPV� EDFNV� DQG WRSV RI WKH FRQVROH DQG
PRQLWRU �RU 79 VHW� LI \RX
UH XVLQJ WKH 7,���� 9LGHR 0RGXODWRU DQG D 79 VHW�� 'R QRW REVWUXFW WKH
YHQWLODWLRQ RU HQFORVH WKH V\VWHP LQ DQ\ ZD\�

)URP WLPH WR WLPH \RX PD\ ZDQW WR FOHDQ WKH VXUIDFHV RI \RXU FRPSXWHU� )LUVW� WXUQ WKH FRPSXWHU 2))�
7KHQ JHQWO\ ZLSH WKH VXUIDFH XVLQJ D GDPS� OLQW�IUHH FORWK� 'R QRW XVH VROYHQWV RU RWKHU FOHDQVHUV WR FOHDQ
WKH FRPSXWHU FRQVROH�

&$87,21� (OHFWURQLF HTXLSPHQW FDQ EH GDPDJHG E\ VWDWLF HOHFWULFLW\ GLVFKDUJHV� 6WDWLF HOHFWULFLW\
EXLOG�XSV FDQ EH FDXVHG E\ ZDONLQJ DFURVV D FDUSHW� ,I \RX EXLOG XS D VWDWLF FKDUJH DQG WKHQ WRXFK WKH
FRPSXWHU� D &RPPDQG 0RGXOH� RU DQ\ DFFHVVRU\ GHYLFH� \RX FDQ SHUPDQHQWO\ GDPDJH WKH LQWHUQDO
FLUFXLWV� $OZD\V WRXFK DPHWDO REMHFW �D GRRU NQRE� D GHVN ODPS� HWF�� EHIRUH ZRUNLQJ ZLWK \RXU FRPSXWHU�
FRQQHFWLQJ DFFHVVRU\ GHYLFHV� RU KDQGOLQJ RU LQVHUWLQJ D &RPPDQG 0RGXOH� <RX PD\ ZDQW WR SXUFKDVH
D VSHFLDO DQWL�VWDWLF VSUD\ IRU WKH FDUSHWLQJ LQ WKH URRPZKHUH \RXU FRPSXWHU LV ORFDWHG� 7KLV FRPPHUFLDO
SUHSDUDWLRQ LV XVXDOO\ DYDLODEOH IURP ORFDO FDUSHW� KDUGZDUH� DQG RIILFH VXSSO\ VWRUHV�
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1.4. Monitor-Console Connection

:KHQ \RX KDYH FKRVHQ WKH ULJKW ORFDWLRQ IRU \RXU FRPSXWHU� \RX DUH UHDG\ WR VHW XS WKH V\VWHP� 7KH
KRRN�XS LQVWUXFWLRQV WR IROORZ GHSHQG RQ ZKHWKHU \RX DUH XVLQJ WKH 7, &RORU 0RQLWRU RU \RXU RZQ
WHOHYLVLRQ VHW DV D YLGHR GLVSOD\�

1.4.1. If You Are Usin g the TI Color Monitor

&RQQHFWLQJ \RXU FRPSXWHU WR WKH7, &RORU0RQLWRU UHTXLUHV RQO\ WZR VLPSOH VWHSV� XVLQJ WKH FDEOH SDFNHG
ZLWK WKH PRQLWRU�

�� &RQQHFW WKH ��SLQ SOXJ �FDOOHG D �',1� SOXJ� WR \RXU FRPSXWHU FRQVROH DW WKH SRLQW VKRZQ�

�� 7KH RWKHU HQG RI WKH FDEOH �ZLWK WZR SOXJV� FRQQHFWV WR \RXU PRQLWRU� &RQQHFW WKH ODUJHU SOXJ
WR WKH RXWOHW ODEHOHG �9,'(2� RQ WKH EDFN RI \RXU PRQLWRU DQG WKH VPDOOHU SOXJ WR WKH RXWOHW
ODEHOHG �$8',2� RQ WKH EDFN RI \RXU PRQLWRU DV VKRZQ EHORZ�

1RWH� 'R QRW DWWDFK WKH FRQVROHGLUHFWO\ WR D WHOHYLVLRQ VHW XVLQJ WKLV FDEOH� &RQQHFWLRQ RI WKH
FRQVROH WR D WHOHYLVLRQ UHFHLYHU PXVW EH PDGH XVLQJ WKH 7,���� 9LGHR 0RGXODWRU�
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1.4.2. If You Are Usin g Your Television Set and the TI-900 Video Modulator

&RQQHFWLQJ WKH FRPSXWHU WR \RXU WHOHYLVLRQ VHW UHTXLUHV WKH XVH RI WKH 7,���� 9LGHR0RGXODWRU� 7R LQVWDOO
WKH PRGXODWRU� IROORZ WKHVH VWHSV�

�� 5HPRYH WKH 9+) DQWHQQD FDEOH IURP \RXU WHOHYLVLRQ VHW� �,I \RXU VHW GRHV QRW KDYH D VWDQGDUG
DQWHQQD KRRNXS VLPLODU WR WKH RQH VKRZQ EHORZ� SOHDVH FRQVXOW WKH 9LGHR 0RGXODWRU PDQXDO IRU
PRUH GHWDLOV��

�� &RQQHFW WKH WHOHYLVLRQ LQWHUFRQQHFW FDEOH� PDUNHG �79 9+)� RQ WKH 7,���� 9LGHR 0RGXODWRU� WR
WKH 9+) DQWHQQD WHUPLQDOV RQ \RXU WHOHYLVLRQ VHW�

�� &RQQHFW WKH9+) DQWHQQD FDEOH WKDW \RX MXVW UHPRYHG IURP \RXU WHOHYLVLRQ VHW WR WKH 9LGHR
0RGXODWRU WHUPLQDOV� PDUNHG �$17��

�� 5HPRYH WKH SDSHU EDFNLQJ IURP WKH GRXEOH�VLGHG WDSH RQ WKH PRGXODWRU DQG SUHVV WKH XQLW
DJDLQVW D IODW VXUIDFH RQ \RXU WHOHYLVLRQ VHW�

�� &RQQHFW WKH ��SLQ �',1� SOXJ RI WKH FRPSXWHU LQWHUIDFH FDEOH LQWR WKH ��SLQ VRFNHW RQ WKH EDFN
RI WKH FRQVROH�

2QFH WKH PRGXODWRU LV LQVWDOOHG� VHW WKH �&+� 6(/(&7� VZLWFK RQ \RXU 9LGHR0RGXODWRU DQG WKH FKDQQHO
VHOHFWRU RQ \RXU WHOHYLVLRQ VHW WR WKH VDPH FKDQQHO� HLWKHU FKDQQHO � RU �� ,I WKHUH LV D WHOHYLVLRQ VWDWLRQ
RSHUDWLQJ RQ RQH RI WKHVH FKDQQHOV LQ \RXU DUHD� VHW WKH �&+� 6(/(&7� VZLWFK DQG WKH WHOHYLVLRQ WR WKH
RWKHU FKDQQHO�
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7KHQ� WR XVH \RXU WHOHYLVLRQ VHW DV D FRPSXWHU GLVSOD\� VHW WKH �79�&203� VZLWFK WR �&203�� �:KHQ \RX
DUH UHDG\ WR ZDWFK WHOHYLVLRQ DJDLQ� VHW WKH �79�&203� VZLWFK WR �79���

1.4.3. Connect Power Cords

1H[W� FRQQHFW WKH SRZHU FRUG �ZLWK WUDQVIRUPHU� WR WKH FRPSXWHU� &RQQHFW WKH VPDOO ��SLQ SOXJ HQG LQWR
WKH RXWOHW RQ WKH EDFN RI WKH FRPSXWHU DV LQGLFDWHG EHORZ� 1RWLFH WKDW WKH SLQV RQO\ OLQH XS RQH ZD\�

7KHQ� SOXJ WKH SRZHU WUDQVIRUPHU LQWR D UHJXODU ZDOO RXWOHW� ,W LV EHVW WR SOXJ WKH WUDQVIRUPHU LQWR D ZDOO
RXWOHW WKDW LV FRQWLQXRXVO\ �OLYH�� QRW RQH FRQWUROOHG E\ D ZDOO VZLWFK� <RX PD\ ZDQW WR VHFXUH WKH SRZHU
WUDQVIRUPHU WR WKH ZDOO RXWOHW DV LQ WKH VNHWFK DERYH� �1RWH� 6RPH ZDOO SODWHV PD\ QRW KDYH D VFUHZ
ORFDWLRQ WKDW PDWFKHV WKH WUDQVIRUPHU��

)LQDOO\� SOXJ HLWKHU WKH PRQLWRU RU WHOHYLVLRQ SRZHU FRUG LQWR D FRQWLQXRXVO\ �OLYH� ZDOO RXWOHW� �7KH FRORU
PRQLWRU LV GHVLJQHG WR RSHUDWH RQ ��� YROW �� +] $&� '2 127 $77(037 72 23(5$7( 7+( 81,7
21 '&�� 7KH SRZHU VXSSO\ FRUG KDV D SOXJ ZLWK WZR EODGHV DQG RQH JURXQGLQJ SLQ DV D VDIHW\ IHDWXUH�
'2127$77(037723/8*7+(32:(5&25' ,172$ ��+2/(:$//287/(7� ,I WKH SOXJ GRHV
QRW ILW \RXU ZDOO RXWOHW� FRQWDFW DQ HOHFWULFLDQ�
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1.4.4. Check the Connections

%HIRUH \RX WXUQ RQ \RXU FRPSXWHU� IROORZ WKHVH VWHSV�

� &KHFN WR VHH WKDW DOO FRQQHFWLRQV DUH VHFXUH�

� 0DNH VXUH ERWK WKH FRPSXWHU DQG WKH PRQLWRU RU \RXU WHOHYLVLRQ VHW DUH SOXJJHG LQWR D OLYH ZDOO
RXWOHW�

� ,I \RX DUH XVLQJ \RXU RZQ WHOHYLVLRQ VHW DQG D7,����9LGHR0RGXODWRU� VHW WKH �79�&203� VZLWFK
RQ WKH PRGXODWRU WR �&203� DQG EH VXUH WKDW WKH �&+� 6(/(&7� VZLWFK RQ WKH PRGXODWRU DQG
WKH FKDQQHO VHOHFWRU RQ \RXU WHOHYLVLRQ DUH VHW WR WKH VDPH FKDQQHO �HLWKHU � RU �� ZKLFKHYHU LV
QRW D EURDGFDVWLQJ FKDQQHO LQ \RXU DUHD��

1.5. A Tour of your Com puter

<RXU FRPSXWHU FRQVROH LV WKH FHQWUDO SDUW RI \RXU FRPSXWHU V\VWHP� ,W
V GHVLJQHG VR WKDW DOO RI WKH RWKHU
XQLWV RI WKH V\VWHP HDVLO\ FRQQHFW WR WKLV FRQVROH� 1R WRROV DUH UHTXLUHG�

1.5.1. Gettin g Started

/HW
V ORRN DW WKH IURQW DQG ULJKW VLGH RI \RXU FRPSXWHU�

�� 7KLV LV WKH 21�2)) VZLWFK� 7KH VPDOO OLJKW QH[W WR WKH VZLWFK LQGLFDWHV ZKHQ WKH FRPSXWHU LV
21�

�� &RPPDQG 0RGXOHVRIWZDUH VQDSV LQWR WKLV RXWOHW�

�� 7KLV NH\ERDUG LV XVHG WR W\SH LQIRUPDWLRQ LQWR WKH FRPSXWHU�

�� 7KLV RXWOHW LV IRU RSWLRQDO SHULSKHUDO DFFHVVRULHV� 'HWDLOV DUH LQFOXGHG ZLWK WKH DSSURSULDWH
SHULSKHUDO�
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7KLV LV WKH EDFN DQG OHIW VLGH RI WKH FRQVROH�

�� 7KH &DVVHWWH ,QWHUIDFH &DEOH FRQQHFWV WR WKH FRQVROH DW WKLV ��SLQ �'� RXWOHW�

�� 7KH 3RZHU &RUG DWWDFKHV WR WKH FRQVROH DW WKLV ��SLQ RXWOHW�

�� 7KLV ��SLQ FRQQHFWRU �DOVR FDOOHG D ',1 FRQQHFWRU� LV IRU DXGLR�RXW DQG YLGHR�RXW� 7KLV FRQQHFWRU
ZLOO LQVHUW HDVLO\ ZKHQ SURSHUO\ DOLJQHG�

�� 7KH :LUHG 5HPRWH &RQWUROOHUV FRQQHFW WR WKLV ��SLQ RXWOHW� 'HWDLOV DUH LQFOXGHG ZLWK WKH
DFFHVVRU\�

�1RWH� 'R QRW FRQIXVH WKLV ��SLQ RXWOHW ZLWK WKH ��SLQ RXWOHW RQ WKH EDFN RI WKH FRQVROH� 7KH\ DUH
QRW LQWHUFKDQJHDEOH��
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1.5.2. A Tour of the Ke yboard

/HW
V WDNH D FORVH ORRN DW WKH NH\ERDUG�

7KH NH\ERDUG LV OLNH D VWDQGDUG W\SHZULWHU� ZLWK NH\V RI VHYHUDO W\SHV� 3UHVVLQJ DQ\ NH\ FDXVHV LWV ORZHU�
FDVH �VPDOO FDSLWDO� FKDUDFWHU WR GLVSOD\ RQ WKH VFUHHQ� DQG KROGLQJ GRZQ WKH SHIFT NH\ ZKLOH SUHVVLQJ
DQ\ RWKHU NH\ UHWXUQV WKH XSSHU�FDVH �ODUJH FDSLWDO� FKDUDFWHU IRU WKDW NH\� ([FHSW IRU WKH DOSKDEHWLFDO
NH\V� HDFK NH\
V XSSHU�FDVH FKDUDFWHU LV SULQWHG DW WKH WRS RI WKH NH\ IDFH� ZKLOH WKH ORZHU�FDVH FKDUDFWHU
LV SULQWHG DW WKH ERWWRP�

6RPH RI WKH NH\V DOVR KDYH VSHFLDO IXQFWLRQV� DV H[SODLQHG LQ WKH IROORZLQJ VHFWLRQV�

1.5.2.1. AUTOMATIC REPEAT

7, %$6,& LV GHVLJQHG ZLWK DQ DXWRPDWLF UHSHDW IXQFWLRQ� ,I \RX KROG GRZQ WKH SPACE BAR RU DQ\
FKDUDFWHU NH\ IRU PRUH WKDQ RQH VHFRQG� WKDW FKDUDFWHU LV UHSHDWHG XQWLO \RX UHOHDVH WKH NH\�

1.5.2.2. ALPHABET KEYS

$OO DOSKDEHWLFDO V\PEROV DUH W\SHG LQWR WKH FRPSXWHU XVLQJ WKH DOSKDEHW NH\V� 7R FDSLWDOL]H OHWWHUV� KROG
GRZQ WKH SHIFT NH\ DQG SUHVV WKH OHWWHU NH\� MXVW DV \RX ZRXOG RQ D VWDQGDUG W\SHZULWHU NH\ERDUG�

1.5.2.3. ALPHA LOCK

3UHVVLQJ ALPHA LOCK ORFNV DOO WKH DOSKDEHWLFDO NH\V LQWR WKHLU XSSHU�FDVH PRGH� 7KH QXPEHU DQG
SXQFWXDWLRQ NH\V DUH QRW DIIHFWHG� :KHQ \RX SUHVV ALPHA LOCK DJDLQ� WKH NH\ERDUG UHWXUQV WR QRUPDO
RSHUDWLRQ�
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1.5.2.4. NUMBER KEYS

7KH QXPEHU NH\V DUH ORFDWHG RQ WKH WRS URZ RI \RXU FRPSXWHU NH\ERDUG� ,I \RX KDYH SUHYLRXV W\SLQJ
H[SHULHQFH� \RX QHHG WR EH DZDUH RI WZR GLIIHUHQFHV EHWZHHQ WKLV NH\ERDUG DQG VRPH W\SHZULWHU
NH\ERDUGV� :LWK WKH FRPSXWHU� \RX FDQQRW W\SH WKH OHWWHU �/� DV WKH QXPEHU ���� $OVR� QHYHU VXEVWLWXWH
WKH OHWWHU �2� IRU D ]HUR� 7KH FRPSXWHU VFUHHQ GLVSOD\V WKH OHWWHU �2� ZLWK VTXDUHG FRUQHUV DQG GLVSOD\V
D ]HUR ZLWK URXQGHG FRUQHUV� VR \RX
OO EH DEOH WR GLVWLQJXLVK WKHP�

1.5.2.5. PUNCTUATION AND SYMBOL KEYS

7KH FRPSXWHU NH\ERDUG KDV WKH SXQFWXDWLRQ DQG V\PERO NH\V ZKLFK DSSHDU RQ D VWDQGDUG W\SHZULWHU�
DV ZHOO DV VHYHUDO RWKHUV XVHG LQ FRPSXWHU DSSOLFDWLRQV� 7R W\SH DQ\ V\PERO ZKLFK DSSHDUV RQ WKH ERWWRP
RI D NH\ IDFH� VLPSO\ SUHVV WKH NH\� 7R W\SH WKH XSSHU V\PERO� KROG GRZQ WKH SHIFT NH\ DQG SUHVV WKH
V\PERO NH\� 1RWLFH WKDW SXQFWXDWLRQ PDUNV DQG V\PEROV DOVR DSSHDU RQ WKH IURQWV RI VRPH NH\V� 7R W\SH
WKHVH V\PEROV� KROG GRZQ WKH FCTN NH\ DQG SUHVV WKH NH\�

1.5.2.6. SPECIAL FUNCTION KEYS

6HYHUDO NH\V KDYH YDU\LQJ IXQFWLRQV LQ 7, %$6,&� VRPH &RPPDQG 0RGXOH VRIWZDUH� DQG RWKHU
DSSOLFDWLRQV� 7KH XVH RI WKH NH\V LV GHVFULEHG LQ GHWDLO LQ WKH DSSURSULDWH VHFWLRQV RI WKLV *XLGH RU LQ WKH
PDQXDOV WKDW DFFRPSDQ\ WKH YDULRXV PRGXOHV�

7R DFWLYDWH DQ\ VSHFLDO IXQFWLRQ� H[FHSW ENTER� KROG GRZQ WKH FCTN NH\ DQG SUHVV WKH OHWWHU RU QXPEHU
NH\�

FCTN = (QUIT)
3UHVVLQJQUIT �DW DQ\ WLPH� UHWXUQV WKH FRPSXWHU WR WKHPDVWHU WLWOH VFUHHQ�1RWH� :KHQ \RX SUHVVQUIT�
DOO GDWD RU SURJUDP PDWHULDO \RX KDYH HQWHUHG ZLOO EH HUDVHG�

ENTER
,Q PRVW FDVHV� SUHVVLQJ WKH ENTER NH\ WHOOV WKH FRPSXWHU WR DFFHSW WKH LQIRUPDWLRQ \RX KDYH MXVW
ILQLVKHG W\SLQJ� $GGLWLRQDO IXQFWLRQV ZLOO EH H[SODLQHG LQ WKH DSSURSULDWH PDQXDOV�

FCTN �� (LEFT)
3UHVVLQJ WKH OHIW�DUURZ NH\ �EDFNVSDFH� PRYHV WKH FXUVRU WR WKH OHIW� 7KH FXUVRU GRHV QRW HUDVH RU FKDQJH
WKH FKDUDFWHUV RQ WKH VFUHHQ DV LW SDVVHV RYHU WKHP�

FCTN �� (RIGHT)
3UHVVLQJ WKH ULJKW�DUURZ NH\ �IRUZDUGVSDFH� PRYHV WKH FXUVRU WR WKH ULJKW� $V WKH FXUVRU SDVVHV RYHU WKH
FKDUDFWHUV SULQWHG RQ WKH VFUHHQ� LW GRHV QRW DOWHU WKHP LQ DQ\ ZD\�
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FCTN �� (UP)
FCTN �� (DOWN)
7KHVH NH\V KDYH YDULRXV IXQFWLRQV DFFRUGLQJ WR WKH VSHFLILF DSSOLFDWLRQ ZKHUH WKH\ DUH XVHG� 6HH WKH 7,
%$6,& VHFWLRQ LQ WKLV ERRN DQG WKH DSSURSULDWH VRIWZDUHPDQXDOV IRU D FRPSOHWH H[SODQDWLRQ RI WKHLU XVH�

FCTN 1 (DEL)
7KH DELHWH NH\ LV XVHG WR GHOHWH D OHWWHU� QXPEHU� RU RWKHU FKDUDFWHU IURP WKH OLQHV \RX W\SH�

FCTN 2 (INS)
7KH INSHUW NH\ LV XVHG WR LQVHUW D OHWWHU� QXPEHU� RU RWKHU FKDUDFWHU LQWR WKH OLQHV \RX W\SH�

FCTN 3 (ERASE)
3UHVVLQJ WKH ERASE NH\ EHIRUH SUHVVLQJ ENTER HUDVHV WKH OLQH \RX DUH SUHVHQWO\ W\SLQJ�

FCTN 4 (CLEAR)
7KLV NH\ LV QRUPDOO\ XVHG WR FOHDU IURP WKH VFUHHQ DQ\ LQIRUPDWLRQ \RX KDYH W\SHG �EHIRUH SUHVVLQJ
ENTER�� ,W DOVR KDV DGGLWLRQDO IXQFWLRQV LQ 7, %$6,&� 6HH �6SHFLDO .H\V� LQ WKH %$6,&5HIHUHQFH 6HFWLRQ
RI WKLV ERRN IRU GHWDLOV RI LWV XVH LQ 7, %$6,&�

2WKHU NH\V KDYH VSHFLDO IXQFWLRQV LQ VRIWZDUH DSSOLFDWLRQV� 6RPH RI WKHVH DUH�

FCTN 5 (BEGIN)
FCTN 6 (PROC’D)
FCTN 7 (AID)
FCTN 8 (REDO)
FCTN 9 (BACK)

1.5.2.7. SPECIAL CONTROL KEYS

7KH 7, FRPSXWHU DOVR KDV FRQWURO FKDUDFWHUV ZKLFK DUH XVHG SULPDULO\ IRU WHOHFRPPXQLFDWLRQV� )RU D OLVW
RI WKH VWDQGDUG $6&,, FRQWURO FKDUDFWHUV LQFOXGHG LQ \RXU FRPSXWHU� VHH �&RQWURO .H\ &RGHV� LQ WKH
$SSHQGL[� 7R HQWHU D FRQWURO FKDUDFWHU� KROG GRZQ WKH CTRL NH\ DQG SUHVV WKH DSSURSULDWH OHWWHU RU
QXPEHU NH\�

1.5.2.8. KEYBOARD OVERLAY

$ WZR�OHYHO VWULS RYHUOD\ LV LQFOXGHG ZLWK \RXU FRPSXWHU� <RX FDQ XVH WKLV RYHUOD\ WR KHOS \RXPRUH HDVLO\
LGHQWLI\ FHUWDLQ NH\V WKDW DUH XVHG LQ FRPELQDWLRQ ZLWK WKH FCTN DQG CTRL NH\V�

7KH WRS OHYHO RI IXQFWLRQV� LGHQWLILHG E\ WKH UHG GRW� DUH FDOOHG FRQWURO NH\V� 7R DFFHVV WKHVH NH\V� KROG
GRZQ WKHCTRL NH\� PDUNHG ZLWK D UHG GRW� ZKLOH SUHVVLQJ WKH DSSURSULDWH QXPEHU RU DOSKDEHW NH\� 7KH
VHFRQG OHYHO RI IXQFWLRQV� LGHQWLILHG E\ WKH OLJKW JUD\ GRW� DUH DFFHVVHG E\ KROGLQJ GRZQ WKH FCTN NH\�
DOVR PDUNHG ZLWK D OLJKW JUD\ GRW� ZKLOH SUHVVLQJ WKH DSSURSULDWH QXPEHU RU OHWWHU NH\�
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1.5.2.9. MATH OR OPERATION KEYS

7KH0DWK NH\V �RU RSHUDWLRQ NH\V� DUH WKH NH\V XVHG WR LQVWUXFW WKH FRPSXWHU WR DGG� VXEWUDFW� PXOWLSO\�
GLYLGH� DQG UDLVH D QXPEHU WR D SRZHU�

7KH V\PEROV IRU DGGLWLRQ� VXEWUDFWLRQ� DQG HTXDOV DUH WKH XVXDO RQHV \RX
UH IDPLOLDU ZLWK� EXW WKH
PXOWLSOLFDWLRQ DQG GLYLVLRQ V\PEROV PD\ EH QHZ WR \RX�

� $GGLWLRQ
� 6XEWUDFWLRQ
 0XOWLSOLFDWLRQ
� 'LYLVLRQ
 (TXDOV

7KH �FDUHW� NH\ �A� LV DOVR XVHG IRU PDWKHPDWLFDO RSHUDWLRQV�

SHIFT ^
7KLV V\PERO WHOOV WKH FRPSXWHU WR SHUIRUP H[SRQHQWLDWLRQ �UDLVLQJ D QXPEHU WR D SRZHU�� 6LQFH �� FDQQRW
EH HDVLO\ SULQWHG RQ \RXU VFUHHQ� WKH FRPSXWHU LQWHUSUHWV �A� WR PHDQ WKDW WKUHH LV DQ H[SRQHQW�

7KH IROORZLQJ NH\V DUH XVHG WR LQGLFDWH PDWKHPDWLFDO UHODWLRQVKLSV LQ 7, %$6,&�

SHIFT >
´*UHDWHU WKDQ�� WKLV V\PERO LV XVHG WR FRPSDUH WZR TXDQWLWLHV�

SHIFT <
�/HVV WKDQ�� WKLV V\PERO LV DOVR XVHG WR FRPSDUH WZR TXDQWLWLHV�

1.5.2.10. SPACE BAR

7KH SPACE BAR LV WKH ORQJ EDU DW WKH ERWWRP RI WKH NH\ERDUG� ,W RSHUDWHV MXVW OLNH WKH VSDFH EDU RQ D
UHJXODU W\SHZULWHU� :KHQ \RX SUHVV WKH SPACE BAR � WKH FRPSXWHU OHDYHV D EODQN VSDFH EHWZHHQ ZRUGV�
OHWWHUV RU QXPEHUV�

7KH SPACE BAR FDQ DOVR EH XVHG WR HUDVH FKDUDFWHUV DOUHDG\ RQ WKH VFUHHQ� �6HH WKH VHFWLRQ WLWOHG
�&RUUHFWLQJ (UURUV���



User’s Reference Guide

 VROG VHSDUDWHO\

13

1.5.3. Correctin g Errors

7R FRUUHFW D W\SLQJ HUURU EHIRUH \RX SUHVV ENTER� PRYH WKH FXUVRU EDFN WR WKH FKDUDFWHU \RX ZDQW WR
FKDQJH �XVLQJ WKH OHIW�DUURZNH\��5HW\SH WKH FRUUHFW FKDUDFWHU �RU FKDUDFWHUV�� WKHQPRYH WKH FXUVRU EDFN
WR WKH HQG RI WKH ZRUG RU SKUDVH \RX ZHUH W\SLQJ �XVLQJ WKH ULJKW�DUURZ NH\��

<RX FDQ HUDVH HUURUV E\ XVLQJ WKHSPACE BAR � %DFNVSDFH �XVLQJ WKH OHIW�DUURZ NH\� WR D SRLQW ZKHUH \RX
ZDQW WR EHJLQ HUDVLQJ� 7KHQ SUHVV WKH SPACE BAR WR PRYH WKH FXUVRU RYHU WKH FKDUDFWHUV RQ WKH VFUHHQ�
7KH FKDUDFWHUV DUH HUDVHG�

,Q FHUWDLQ DSSOLFDWLRQV� \RX FDQ DOVR PDNH FRUUHFWLRQV XVLQJ WKH DELHWH NH\ DQG WKH INSHUW NH\�

1.6. Accessories

$ ZLGH YDULHW\ RI DFFHVVRULHV LV DYDLODEOH IRU XVH ZLWK WKH FRPSXWHU� 7KHVH DFFHVVRULHV H[SDQG WKH
FDSDELOLWLHV RI \RXU EDVLF XQLW� OHWWLQJ \RX EXLOG \RXU V\VWHP DV \RX QHHG LW�

1.6.1. TI Disk Memor y System

7KH 7, 'LVN 0HPRU\ 6\VWHP LV D PDVV VWRUDJH V\VWHP� FRQVLVWLQJ RI D 7, 'LVN 'ULYH &RQWUROOHU DQG RQH
WR WKUHH 'LVN 0HPRU\ 'ULYHV� :LWK WKH V\VWHP� \RX FDQ VDYH \RXU FRPSXWHU SURJUDPV IRU XVH DW D ODWHU
WLPH� DV ZHOO DV HQMR\ SUHSURJUDPPHG DSSOLFDWLRQV DYDLODEOH RQ GLVNHWWH� ,Q DGGLWLRQ� VRPH RI WKH
&RPPDQG 0RGXOHV DUH GHVLJQHG WR OHW \RX VWRUH GDWD DQG UHVXOWV IURP \RXU FRPSXWDWLRQV�

7KH'LVN0DQDJHU &RPPDQG0RGXOH LV SDFNDJHGZLWK HDFK'LVN'ULYH &RQWUROOHU�:LWK WKHPRGXOH� \RX
FDQ FDWDORJ D GLVNHWWH� QDPH GLVNHWWHV RU ILOHV� GHOHWH ILOHV� FRS\ GLVNHWWHV RU ILOHV� SURWHFW \RXU ILOHV� DQG
WHVW WKH RSHUDWLRQ RI \RXU GLVN V\VWHP�

1.6.2. TI Solid State S peech™ Synthesizer

7KH6ROLG 6WDWH 6SHHFK�6\QWKHVL]HU JLYHV \RXU7, FRPSXWHU D YRLFH RI LWV RZQ DQG DGGV QHZ H[FLWHPHQW
DQG HQMR\PHQW WR FRPSXWHU DSSOLFDWLRQV WKURXJK VSRNHQ ZRUGV� SKUDVHV� DQG VHQWHQFHV� 7R DFWLYDWH WKH
6SHHFK 6\QWKHVL]HU� \RX PXVW DOVR KDYH D VSHFLDOL]HG &RPPDQG 0RGXOH SOXJJHG LQWR \RXU FRPSXWHU
FRQVROH� <RX FDQ XVH WKH 6SHHFK (GLWRU &RPPDQG0RGXOH� WKH 7HUPLQDO (PXODWRU ,, &RPPDQG0RGXOH�
RU DQ\ RWKHU PRGXOH ZKLFK LV SURJUDPPHG IRU VSHHFK�
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1.6.3. TI Solid State Thermal Printer

:KHQ WKH 7, 6ROLG 6WDWH 7KHUPDO 3ULQWHU LV FRQQHFWHG WR \RXU FRPSXWHU� \RX FDQ REWDLQ D SULQWHG FRS\
RI \RXU SURJUDP DQG GDWD WR DLG \RX LQ UHYLVLQJ ORQJ SURJUDPV RU PDLQWDLQLQJ ILOHV RI SURJUDPV DQG
UHVXOWV� ,Q DGGLWLRQ� WKH 7KHUPDO 3ULQWHU FDQ EH XVHG ZLWK VRPH VRIWZDUH DSSOLFDWLRQV WR SULQW VFUHHQ
GLVSOD\V RU JHQHUDWH SULQWHG OLVWV DQG UHSRUWV�

7KH SULQWHU SULQWV XS WR �� FKDUDFWHUV RQ D OLQH DQG SULQWV HLWKHU FKDUDFWHUV IURP LWV UHVLGHQW FKDUDFWHU
VHW RU VSHFLDO FKDUDFWHUV WKDW \RX GHILQH� 6SHFLDO IHDWXUHV LQFOXGHG LQ WKH SULQWHU DOVR OHW \RX FRQWURO WKH
DPRXQW RI SDSHU WKDW LV HMHFWHG DQG WKH VSDFLQJ EHWZHHQ OLQHV�

1.6.4. TI Wired Remote Controllers

7KH OLJKWZHLJKW� FRPSDFW :LUHG 5HPRWH &RQWUROOHUV DGG JUHDWHU IUHHGRP DQG YHUVDWLOLW\ WR JDPHV�
JUDSKLFV� DQG VRXQG DSSOLFDWLRQV RQ \RXU FRPSXWHU� ZLWKRXW WKH QHHG IRU NH\ERDUG LQWHUDFWLRQ� <RX FDQ
XVH WKH 5HPRWH &RQWUROOHUV ZLWK FHUWDLQ VRIWZDUH DSSOLFDWLRQV RU ZLWK \RXU RZQ 7, %$6,& SURJUDPV�

1.6.5. TI RS232 Interface

7KH 7H[DV ,QVWUXPHQWV 56��� ,QWHUIDFH DOORZV \RX WR FRQQHFW D ZLGH UDQJH RI (,$ 56���&�FRPSDWLEOH
DFFHVVRU\ GHYLFHV WR \RXU FRPSXWHU� :LWK WKH 56��� ,QWHUIDFH DWWDFKHG WR \RXU FRPSXWHU� \RX FDQ OLVW
SURJUDPV RQ D SULQWHU� XWLOL]H D PRGHP IRU WHOHFRPPXQLFDWLRQV� SULQW JUDSKV RQ D SORWWHU� DQG PXFK
PRUH�

1.6.6. TI Telephone Cou pler (Modem )

$GGHG WR WKH 56��� ,QWHUIDFH� WKH 7HOHSKRQH &RXSOHU �0RGHP� HQDEOHV \RXU FRPSXWHU WR FRPPXQLFDWH
RYHU WHOHSKRQH OLQHV ZLWK DQRWKHU VLPLODUO\ HTXLSSHG FRPSXWHU� ,I \RX DOVR KDYH D 7, &RPPDQG0RGXOH
GHVLJQHG IRU WHOHFRPPXQLFDWLRQV� \RX FDQ DFFHVV VXEVFULSWLRQ GDWD EDVH VHUYLFHV�

1.6.7. TI Audio Ada pter

7KH $XGLR $GDSWHU SURYLGHV D KDQG\ FRQQHFWRU IRU XVH ZLWK �����SOXJ KHDGSKRQHV�

1.6.8. TI Memor y Expansion Unit

7KH 0HPRU\ ([SDQVLRQ XQLW DGGV ��. E\WHV RI 5DQGRP $FFHVV 0HPRU\ WR WKH FRPSXWHU
V EXLOW�LQ
PHPRU\� ,Q DGGLWLRQ� WKH XQLW LQFUHDVHV WKH QXPEHU RI DFFHVVRULHV ZKLFK FDQ EH FRQQHFWHG WR WKH
FRPSXWHU� �1RWH� 7KH 0HPRU\ ([SDQVLRQ XQLW UHTXLUHV WKH XVH RI D &RPPDQG 0RGXOH RU DQ DFFHVVRU\
GHVLJQHG WR XWLOL]H WKH XQLW� 7KH 7, %$6,& SURJUDPPLQJ ODQJXDJH EXLOW LQWR WKH FRPSXWHU FDQQRW PDNH
XVH RI WKH 0HPRU\ ([SDQVLRQ XQLW��
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1.6.9. Cassette Interface Cable

<RX FDQ IXUWKHU H[SDQG \RXU FRPSXWHU V\VWHP E\ XVLQJ DXGLR FDVVHWWH WDSH UHFRUGHUV� 7, %$6,& DOORZV
\RX WR VWRUH DQG UHWULHYH GDWD \RX HQWHU LQ WKH FRPSXWHU �SURJUDPV� QXPHULFDO GDWD� HWF��� %\ UHFRUGLQJ
GDWD RQ D WDSH� \RX FDQ VDYH LW DV D SHUPDQHQW UHFRUG� /DWHU \RX FDQ ORDG WKH GDWD IURP WKH FDVVHWWH WDSH
LQWR WKH FRPSXWHU
V PHPRU\ LI \RX ZDQW WR XVH WKDW LQIRUPDWLRQ DJDLQ� 6HYHUDO RI WKH FRPPDQG PRGXOHV
DOVR XVH WKLV IHDWXUH WR VDYH DQG ORDG GDWD \RX
YH XVHG LQ WKH PRGXOH�

<RX FDQ XVH HLWKHU RQH RU WZR UHFRUGHUV IRU WKLV SXUSRVH� 8VLQJ WZR FDVVHWWH UHFRUGHUV LV HVSHFLDOO\ KHOSIXO
IRU DGYDQFHG SURJUDPPLQJ DSSOLFDWLRQV�

0DQ\ VWDQGDUG FDVVHWWH UHFRUGHUV FDQ EH XVHG ZLWK WKH FRPSXWHU� )RU EHVW RSHUDWLRQ� KRZHYHU� WKH\
VKRXOG KDYH VXFK IHDWXUHV DV�

� 9ROXPH FRQWURO
� 7RQH FRQWURO
� 0LFURSKRQH MDFN
� 5HPRWH MDFN
� (DUSKRQH RU H[WHUQDO VSHDNHU MDFN
� 'LJLWDO WDSH FRXQWHU �7KLV ZLOO HQDEOH \RX WR HDVLO\ ORFDWH WKH FRUUHFW WDSH SRVLWLRQ LQ FDVH \RX

ZDQW WR VWRUH PRUH WKDQ RQH SURJUDP RU GDWD VHW RQ WKH VDPH WDSH��
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6LQFH PRWRU FRQWURO GHVLJQ YDULHV IURP PDQXIDFWXUHU WR PDQXIDFWXUHU� ZH KDYH WHVWHG VHYHUDO GLIIHUHQW
FDVVHWWH UHFRUGHUV WR GHWHUPLQH ZKHWKHU WKH\ FDQ EH XVHG ZLWK WKH FRPSXWHU� $ OLVW RI UHFRUGHUV WKDW
DSSHDU WR ZRUN ZHOO ZLWK WKLV FRPSXWHU LV LQFOXGHG VHSDUDWHO\� :H
YH DOVR LQGLFDWHG WKH YROXPH VHWWLQJ
DQG WRQH FRQWURO VHWWLQJ IRU HDFK XQLW WKDW JLYH WKH EHVW RSHUDWLQJ UHVXOWV�

7H[DV ,QVWUXPHQWV FDQ DVVXPH QR UHVSRQVLELOLW\ IRU DQ\ GHVLJQ FKDQJHV PDGH E\ WKH FDVVHWWH UHFRUGHU
PDQXIDFWXUHUV WKDW PLJKW DIIHFW WKH XVH RI D VSHFLILF UHFRUGHU ZLWK WKH 7, FRPSXWHU�

&DUHIXOO\ IROORZ WKH GLUHFWLRQV IRU VHWWLQJ XS DQG XVLQJ \RXU UHFRUGHU� DV GHVFULEHG LQ WKH UHPDLQGHU RI
WKLV VHFWLRQ� ,I \RXU FDVVHWWH UHFRUGHU GRHV QRW DSSHDU WR EH FRPSDWLEOH ZLWK WKH FRPSXWHU� WU\
GLVFRQQHFWLQJ WKH EODFN ZLUH IURP WKH UHPRWH MDFN RQ WKH UHFRUGHU DQG RSHUDWLQJ WKH UHFRUGHU PDQXDOO\�
,I \RX FDQ VDYH RU ORDG GDWD ZKLOH RSHUDWLQJ WKH UHFRUGHU PDQXDOO\� EXW FDQQRW GR VR ZKHQ WKH EODFN ZLUH
LV FRQQHFWHG� \RX PD\ FRQWLQXH WR RSHUDWH WKH UHFRUGHU PDQXDOO\ RU FKDQJH WR RQH RI WKH UHFRPPHQGHG
FDVVHWWH XQLWV�

1RWH� 7KH FDVVHWWH LQWHUIDFH FDEOH XVHV WKH WULSOH�SOXJ HQG IRU FDVVHWWH QXPEHU � �&6��� DQG WKH
GRXEOH�SOXJ HQG IRU FDVVHWWH QXPEHU � �&6��� &DVVHWWH XQLW , PD\ EH XVHG IRU ERWK UHFRUGLQJ �ZULWLQJ�
DQG UHDGLQJ� FDVVHWWH XQLW � PD\ EH XVHG IRU ZULWLQJ RQO\�

1.6.9.1. CONNECTING THE RECORDER

7R FRQQHFW \RXU FDVVHWWH SOD\HU�V� WR WKH FRPSXWHU� XVH WKH FDVVHWWH LQWHUIDFH FDEOH� DQG IROORZ WKHVH
VLPSOH VWHSV�

�� ,QVHUW WKH VLQJOH SOXJ HQG RI WKH FDEOH ZLWK WKH ��SLQ �'� FRQQHFWRU LQWR WKH ��SLQ RXWOHW RQ WKH
EDFN RI WKH FRQVROH �ODEHOHG �$���
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�� $WWDFK WKH WULSOH SOXJ HQGV LQWR WKH FDVVHWWH UHFRUGHU�V� DV IROORZV�

� ,QVHUW WKH SOXJ ZLWK WKH UHG ZLUH LQWR WKH PLFURSKRQH MDFN

� ,QVHUW WKH SOXJ ZLWK WKH EODFN ZLUH LQWR WKH UHPRWH MDFN �QRWH WKDW WKLV SOXJ LV VPDOOHU
WKDQ WKH RWKHU WZR SOXJV�

� ,QVHUW WKH SOXJ ZLWK WKH ZKLWH ZLUH LQWR WKH HDUSKRQH MDFN �RU H[WHUQDO VSHDNHU MDFN� ³
&6� RQO\�

�� 0DNH VXUH \RX QRWLFH KRZ WKH FDVVHWWHV DUH FRQQHFWHG ZKHQ \RX VHOHFW HLWKHU &6� RU &6� ZKHQ
VDYLQJ GDWD� :KHQ ORDGLQJ GDWD� RQO\ &6� FDQ EH XVHG� 6HH 72 6$9(�/2$' '$7$ VHFWLRQ IRU
PRUH LQIRUPDWLRQ�

�1RWH� <RX ZLOO XVXDOO\ HOHFW WR FRQQHFW RQO\ RQH FDVVHWWH UHFRUGHU� 7KH RWKHU SOXJ HQG ZLOO VLPSO\ EH
LQDFWLYH ZKHQ RQO\ RQH UHFRUGHU LV XVHG ZLWK WKH FRPSXWHU��

$IWHU DOO FDEOHV DUH FRQQHFWHG� WXUQ WKH WRQH FRQWURO RQ \RXU FDVVHWWH SOD\HU WR IXOO 75(%/( RU WR WKH
SRLQW LQGLFDWHG RQ WKH WDEOH RQ WKH VHSDUDWH FDVVHWWH VKHHW� 6HW WKH YROXPH DW DERXW KDOI VFDOH �LI WKH
YROXPH FRQWURO KDV WHQ SRVLWLRQV� VHW LW DW ILYH RU DW WKH SRVLWLRQ LQGLFDWHG LQ WKH WDEOH�� ,I \RXU FDVVHWWH
SOD\HU GRHV QRW KDYH D WRQH FRQWURO� \RX PD\ KDYH WR VHW WKH YROXPH FRQWURO KLJKHU IRU EHVW UHVXOWV�

1RWH� 7KH 0HPRU\ ([SDQVLRQ XQLW DGGV ��. E\WHV RI 5DQGRP $FFHVV 0HPRU\ �5$0� WR WKH EXLOW�LQ
PHPRU\ RI WKH FRPSXWHU� +RZHYHU� HYHQZLWK WKH0HPRU\ ([SDQVLRQ XQLW DYDLODEOH� WKH ODUJHVW SURJUDP
WKDW FDQ EH VWRUHG RQ D FDVVHWWH WDSH LV ��. E\WHV LQ VL]H� 1RWH WKDW� DOWKRXJK WKH OHQJWK RI WKH DFWXDO
SURJUDP LV OLPLWHG E\ WKH DPRXQW RI DYDLODEOH EXLOW�LQ PHPRU\� XWLOL]LQJ WKH 0HPRU\ ([SDQVLRQ XQLW
SURYLGHV RWKHU DGYDQWDJHV� )RU H[DPSOH� ZLWK WKH XQLW DWWDFKHG DQG WXUQHG RQ� \RXU SURJUDP FDQ EH XS
WR ��. E\WHV LQ OHQJWK� ZKLOH DQ\ GDWD JHQHUDWHG E\ WKH SURJUDP FDQ EH VWRUHG LQ WKH0HPRU\ ([SDQVLRQ
XQLW� :LWKRXW WKH XQLW� WKH SURJUDPPXVW EH VKRUWHU VR WKDW ERWK LW DQG WKH JHQHUDWHG GDWD FDQ EH VWRUHG
LQ WKH FRPSXWHU
V EXLOW�LQ PHPRU\�

1RWH� 7KH 0HPRU\ ([SDQVLRQ XQLW FDQ RQO\ EH XVHG ZLWK ([WHQGHG %DVLF�
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72 6$9(�/2$' '$7$

,I \RX KDYH \RXU FDVVHWWH PDFKLQH�V� FRQQHFWHG WR WKH FRQVROH DV LQVWUXFWHG� \RX DUH UHDG\ WR VDYH�ORDG
GDWD�

%HIRUH \RX DWWHPSW WR VDYH�ORDG \RXU GDWD� PDNH VXUH WKDW�

� <RX DUH XVLQJ KLJK TXDOLW\ DXGLR WDSH� 3RRU TXDOLW\ WDSH \LHOGV SRRU SHUIRUPDQFH�

� 7KH WDSH LV QRW ORQJHU WKDQ &���� /RQJHU WDSHV DUH WKLQQHU DQG SURYLGH OHVV ILGHOLW\�

� 7KH FDVVHWWH PDFKLQH LV QRW ORFDWHG ZLWKLQ WZR IHHW RI WKH PRQLWRU RU D WHOHYLVLRQ VHW WR PLQLPL]H
PDJQHWLF ILHOG LQWHUIHUHQFH�

� 7KH WDSH LV QHYHU SODFHG ZLWKLQ WZR IHHW RI WKH PRQLWRU� D WHOHYLVLRQ VHW� DQ HOHFWULF PRWRU� RU DQ\
RWKHU VWURQJ VRXUFH RI PDJQHWLF ILHOGV WR DYRLG DFFLGHQWDO HUDVXUH RI \RXU GDWD�

� 7KH V\VWHP �FRPSXWHU FRQVROH� FDVVHWWH PDFKLQH� DQG &RORU 0RQLWRU� LV QRW ORFDWHG RQ D
FRQWLQXRXV PHWDOOLF VXUIDFH WR PLQLPL]H FRQGXFWHG QRLVH�

� <RX DUH XVLQJ RQO\ &6� IRU /2$'� &6� RU &6� FDQ EH XVHG IRU 6$9(�

7R 6DYH�/RDG 'DWD LQ 7, %$6,&

)RU FRPSOHWH LQVWUXFWLRQV RQ KRZ WR VDYH DQG ORDG GDWD ZKHQ \RX DUH SURJUDPPLQJ LQ 7, %$6,&� VHH WKH
VHFWLRQ RQ WKH 6$9( FRPPDQG�

7R 6DYH 'DWD :KHQ 8VLQJ D 0RGXOH

$IWHU \RX KDYH HQWHUHG \RXU GDWD LQWR WKH FRPSXWHU DQG FRQQHFWHG WKH UHFRUGHU WR WKH FRPSXWHU �ZLWK
D JRRG TXDOLW\ WDSH FDVVHWWH LQ SODFH�� \RX DUH UHDG\ WR EHJLQ UHFRUGLQJ� 6HOHFW WKH �6$9(� RSWLRQ RIIHUHG
E\ WKH PRGXOH \RX
UH XVLQJ� 7KH FRPSXWHU WKHQ RIIHUV \RX D OLVW RI RSWLRQV IRU VDYLQJ GDWD� �1RWH� <RX
OO
JHW DQ HUURU PHVVDJH LI \RX VHOHFW DQ RSWLRQ IRU D GHYLFH WKDW LVQ
W FRQQHFWHG WR WKH FRQVROH DQG WXUQHG
21�� 6XSSRVH� IRU H[DPSOH� WKDW \RX ZDQW WR VDYH \RXU GDWD RQ D FDVVHWWH UHFRUGHU WKDW
V DWWDFKHG WR WKH
WULSOH�SOXJ HQG RI WKH FDVVHWWH LQWHUIDFH FDEOH� 6HOHFW &6� �FDVVHWWH XQLW �� IURP WKH RSWLRQV OLVW�

)URP WKLV SRLQW RQ� WKH FRPSXWHU JXLGHV \RX WKURXJK WKH 6$9( URXWLQH ZLWK RQ�VFUHHQ LQVWUXFWLRQV�
�1RWH WKDW WKH VDPH LQVWUXFWLRQV DSSHDU ZKHWKHU \RX VHOHFW &6� RU &6��� 7KH FRPSXWHU FRQWUROV WKH
UHFRUGHU PRWRU SRZHU� VR WKH WDSH GRHV QRW VWDUW WR PRYH XQWLO \RX SUHVV ENTER DW WKH SRLQWV LQGLFDWHG�
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6FUHHQ ,QVWUXFWLRQV

* REWIND CASSETTE TAPE   CS1
  THEN PRESS ENTER

3URFHGXUH

5HZLQG WKH WDSH EHIRUH \RX SUHVV ENTER� ,I \RXU UHFRUGHU GRHV QRW KDYH D WDSH�SRVLWLRQ FRXQWHU� UHZLQG
WKH WDSH DOO WKH ZD\ WR WKH EHJLQQLQJ� ,I \RXU UHFRUGHU GRHV KDYH D SRVLWLRQ FRXQWHU� SRVLWLRQ WKH WDSH DW
WKH VSRW ZKHUH \RXZDQW WR EHJLQ UHFRUGLQJ� DQG SUHVV WKH �VWRS� EXWWRQ RQ WKH UHFRUGHU� �:ULWH GRZQ WKH
SRVLWLRQ IRU ODWHU UHIHUHQFH�� 7KHQ SUHVV ENTER WR FRQWLQXH�

* PRESS CASSETTE RECORD   CS1
  THEN PRESS ENTER

3UHVV WKH �UHFRUG� EXWWRQ RQ WKH UHFRUGHU� DQG WKHQ SUHVV ENTER RQ WKH FRPSXWHU� $V VRRQ DV \RX GR�
\RXU GDWD ZLOO EHJLQ UHFRUGLQJ RQ WKH WDSH� DQG WKH VFUHHQ ZLOO VKRZ WKLV PHVVDJH�

* RECORDING

<RX PD\ KHDU WKH VRXQG RI WKH HQFRGHG LQIRUPDWLRQ DV LW LV EHLQJ VWRUHG RU UHDG IURP WKH WDSH XQLW�
6HYHUDO VHFRQGV RI EODQN WDSH ZLOO EH UHFRUGHG WR DOORZ IRU WKH OHDGHU RQ WKH WDSH�

* PRESS CASSETTE STOP    CS1
  THEN PRESS ENTER

:KHQ DOO WKH GDWD KDV EHHQ UHFRUGHG� SUHVV WKH ´VWRS� EXWWRQ RQ WKH UHFRUGHU� DQG WKHQ SUHVV WKH
FRPSXWHU
V ENTER NH\�

2QFH \RX
YH GRQH WKLV� \RX
OO EH DVNHG�

* CHECK TAPE (Y OR N)?

1RWH� 7KH VLQJOH�OHWWHU UHVSRQVHV �Y� N� R� HWF�� \RX JLYH ZKHQ VDYLQJ RU ORDGLQJ GDWD RQ D FDVVHWWH WDSH
PXVW EH XSSHU�FDVH FKDUDFWHUV� +ROG GRZQ WKH SHIFT NH\� DQG SUHVV WKH DSSURSULDWH OHWWHU NH\�
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$W WKLV SRLQW \RX PD\ FKRRVH WR OHW WKH FRPSXWHU FKHFN \RXU WDSH WR PDNH VXUH HYHU\WKLQJ ZDV UHFRUGHG
SURSHUO\� :H VWURQJO\ UHFRPPHQG WKDW \RX GR VR WR HQVXUH WKH DFFXUDF\ RI \RXU WDSH IRU IXWXUH XVH�1RWH�
&6� RQO\�

,I \RX GHFLGH QRW WR FKHFN WKH WDSH� SUHVV N IRU QR� 5HPRYH \RXU WDSH� DQG ODEHO LW IRU ODWHU UHIHUHQFH�

,I \RX ZDQW WR FKHFN WKH WDSH� SUHVV Y IRU \HV� $JDLQ� WKH FRPSXWHU JXLGHV \RX ZLWK WKH IROORZLQJ
PHVVDJHV�

* REWIND CASSETTE TAPE   CS1
  THEN PRESS ENTER

5HZLQG WKH WDSH �EHIRUH SUHVVLQJENTER� WR WKH SRLQW ZKHUH \RX EHJDQ UHFRUGLQJ \RXU GDWD� ,I \RX VWRUHG
\RXU GDWD DW WKH EHJLQQLQJ RI WKH WDSH� VLPSO\ UHZLQG WKH WDSH WR WKH EHJLQQLQJ� ,I� KRZHYHU� \RX EHJDQ
DW D SRLQW RWKHU WKDQ WKH EHJLQQLQJ RI WKH WDSH� UHZLQG WKH WDSH WR WKDW SRVLWLRQ� DQG SUHVV WKH �VWRS�
EXWWRQ RQ WKH UHFRUGHU� 7KHQ SUHVV ENTER�

* PRESS CASSETTE PLAY    CS1
  THEN PRESS ENTER

3UHVV WKH �SOD\� EXWWRQ RQ WKH UHFRUGHU� DQG WKHQ SUHVV ENTER� 7KH FRPSXWHU ZLOO FRPSDUH WKH GDWD LQ
LWV PHPRU\ WR WKH GDWD RQ WKH WDSH� :KLOH \RXU WDSH LV EHLQJ FKHFNHG E\ WKH FRPSXWHU� \RX
OO VHH WKLV
PHVVDJH�

* CHECKING

,I WKHUH DUH QR HUURUV� WKH IROORZLQJ PHVVDJHV DUH GLVSOD\HG RQ WKH VFUHHQ�

* DATA OK
  PRESS CASSETTE STOP    CS1
  THEN PRESS ENTER

<RX FDQ QRZ UHPRYH \RXU GDWD WDSH DQG ODEHO LW IRU IXWXUH XVH�
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,I� KRZHYHU� WKH GDWD ZHUH QRW UHFRUGHG SURSHUO\� \RX
OO UHFHLYH RQH RI WZR HUURU PHVVDJHV�

(UURU 0HVVDJH

* ERROR - NO DATA FOUND

0HDQLQJ

<RXU GDWD ZDV QRW UHFRUGHG� RU LW GLG QRW SOD\ EDFN�

PRESS R TO RECORD   CS1
PRESS C TO CHECK
PRESS E TO EXIT

(UURU 0HVVDJH

* ERROR IN DATA DETECTED

0HDQLQJ VRPH SDUW RI \RXU GDWD GLG QRW UHFRUG SURSHUO\�

PRESS R TO RECORD   CS1
PRESS C TO CHECK
PRESS E TO EXIT

%HIRUH \RX JR IXUWKHU� \RX PD\ ZDQW WR UHFKHFN WKHVH LWHPV�

� ,V WKH UHFRUGHU DW D SURSHU GLVWDQFH IURP \RXU WHOHYLVLRQ VHW �WZR IHHW RU PRUH�"

� ,V WKH UHFRUGHU DWWDFKHG SURSHUO\ WR WKH FRPSXWHU"

� ,V WKH FDVVHWWH WDSH LQ JRRG FRQGLWLRQ" �,I LQ GRXEW� WU\ DQRWKHU WDSH��

� $UH WKH FDVVHWWH UHFRUGHU YROXPH DQG WRQH DGMXVWHG FRUUHFWO\" :DV WKH YROXPH WRR KLJK RU WRR
ORZ"

� 'RHV WKH FDVVHWWH WDSH KHDG QHHG FOHDQLQJ"

� ,V WKH V\VWHP ORFDWHG RQ D PHWDO VXUIDFH"



7(;$6�,167580(176

+20(�&20387(5

 'XH WR GLIIHUHQFHV LQ WDSH FDVVHWWH GHVLJQ� D WDSH UHFRUGHG E\ RQH PRGHO RI UHFRUGHU PD\ QRW EH
UHDGDEOH E\ DQRWKHU PRGHO RI UHFRUGHU�

22

:KHQ \RX KDYH FKHFNHG WKHVH� \RX FDQ FKRRVH RQH RI WKHVH WKUHH RSWLRQV�

� 3UHVV R WR UHFRUG \RXU GDWD DJDLQ� XVLQJ WKH VDPH LQVWUXFWLRQV IRU 5(&25' WKDW DUH GLVFXVVHG
DERYH�

� 3UHVV C WR LQVWUXFW WKH FRPSXWHU WR FKHFN \RXU GDWD DJDLQ�

� 3UHVV E WR �H[LW� DQG WKH IROORZLQJ PHVVDJH DSSHDUV�

* PRESS CASSETTE STOP   CS1
  THEN PRESS ENTER

7KH �H[LW� NH\ WDNHV \RX EDFN WR WKH EHJLQQLQJ RI WKH �6DYH� RSWLRQ RI WKH PRGXOH� 7KXV� ZKHQ \RX SUHVV
ENTER� \RX VHH WKH �6DYH 'DWD� VFUHHQ DQG FDQ WU\ WR VWRUH \RXU GDWD DJDLQ� MXVW IROORZ WKH LQVWUXFWLRQV
DV WKH\ DSSHDU RQ WKH VFUHHQ�

7R /RDG 'DWD :KHQ 8VLQJ D 0RGXOH

7KH QH[W WLPH \RX ZDQW WR XVH WKH LQIRUPDWLRQ VWRUHG RQ WKH WDSH� \RX
OO QHHG WR �ORDG� \RXU GDWD ³ WKDW
LV� UHDG WKH GDWD \RX VDYHG RQ WDSH LQWR WKHPHPRU\ V\VWHP RI WKH FRPSXWHU� )LUVW� FRQQHFW \RXU FDVVHWWH
UHFRUGHU�V� WR \RXU FRPSXWHU� 7KHQ LQVHUW LQWR WKH FRPSXWHU WKH PRGXOH IURP ZKLFK \RX VDYHG WKH
LQIRUPDWLRQ� :KHQ \RX
UH UHDG\ WR �ORDG�� VHOHFW WKH �/2$' '$7$� RSWLRQ RI WKH PRGXOH� :KHQ WKH
FRPSXWHU DVNV� SUHVV WKH 1 NH\ WR LQGLFDWH WKH LQIRUPDWLRQ LV EHLQJ UHDG IURP D FDVVHWWH� 7KHQ SUHVV WKH
1 NH\ DJDLQ WR VHOHFW FDVVHWWH XQLW &6�� 5HPHPEHU &6� LV XVHG IRU ORDGLQJ GDWD�

)URP WKLV SRLQW� WKH FRPSXWHU SULQWV LQVWUXFWLRQV RQ WKH VFUHHQ IRU \RX WR IROORZ�

6FUHHQ ,QVWUXFWLRQV

* REWIND CASSETTE TAPE   CS1
  THEN PRESS ENTER

3URFHGXUHV

5HZLQG WKH WDSH EHIRUH \RX SUHVV ENTER� 3RVLWLRQ \RXU WDSH DW WKH SRLQW IURP ZKLFK \RX ZDQW WR UHDG
WKH GDWD LQWR WKH FRPSXWHU �DW WKH EHJLQQLQJ LI \RXU UHFRUGHU GRHV QRW KDYH D SRVLWLRQ FRXQWHU�� 7KHQ
SUHVV ENTER�
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6FUHHQ ,QVWUXFWLRQV

* PRESS CASSETTE PLAY   CS1
  THEN PRESS ENTER

3URFHGXUHV

3UHVV WKH �SOD\� EXWWRQ RQ WKH UHFRUGHU DQG WKH ENTER NH\ RQ WKH FRPSXWHU� 7KH LQIRUPDWLRQ LV UHDG
IURP WKH WDSH DQG HQWHUHG LQWR WKH FRPSXWHU
V PHPRU\� :KLOH WKH FRPSXWHU LV UHDGLQJ WKH WDSH� WKH
IROORZLQJ PHVVDJH DSSHDUV RQ WKH VFUHHQ�

* READING

,W WDNHV VRPH WLPH WR UHDG LQ WKH GDWD� GHSHQGLQJ RQ WKH DPRXQW RI LQIRUPDWLRQ VWRUHG� :KHQ WKH
FRPSXWHU ILQLVKHV UHDGLQJ WKH GDWD� LW WHOOV \RX ZKHWKHU RU QRW LW UHDG WKH GDWD SURSHUO\� ,I WKH GDWD ZDV
UHDG FRUUHFWO\� \RX
OO VHH WKH IROORZLQJ PHVVDJHV RQ WKH VFUHHQ�

* DATA OK
* PRESS CASSETTE STOP   CS1
  THEN PRESS ENTER

<RX
UH QRZ UHDG\ WR EHJLQ ZRUNLQJ ZLWK WKH PRGXOH�

,I� KRZHYHU� WKH GDWD KDV QRW EHHQ HQWHUHG SURSHUO\ LQWR WKH FRPSXWHU
V PHPRU\� \RX
OO VHH RQH RI VHYHUDO
�HUURU� PHVVDJHV� )ROORZ WKH GLUHFWLRQV RQ WKH VFUHHQ WR WU\ WR ORDG \RXU GDWD DJDLQ�
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,I \RX VWLOO KDYH GLIILFXOW\� \RX
OO ZDQW WR PDNH VXUH�

� \RX DUH ORDGLQJ WKH FRUUHFW WDSH

� WKH WDSH LV SRVLWLRQHG DW WKH FRUUHFW VWDUWLQJ SODFH IRU WKH GDWD \RX DUH ORDGLQJ

� WKH WDSH KDV QRW EHHQ GDPDJHG RU DFFLGHQWDOO\ HUDVHG

� WKH UHFRUGHU LV D SURSHU GLVWDQFH IURP \RXU WHOHYLVLRQ VHW �WZR IHHW RU PRUH�

� WKH UHFRUGHU LV DWWDFKHG SURSHUO\ WR WKH FRPSXWHU

� WKH FDVVHWWH UHFRUGHU YROXPH LV DGMXVWHG FRUUHFWO\

� WKH V\VWHP LV QRW ORFDWHG RQ D PHWDO VXUIDFH

� WKH WDSH ZDV UHFRUGHG ZLWK \RXU FDVVHWWH XQLW RU DQ LGHQWLFDO PRGHO

� WKH FDVVHWWH WDSH KHDG LV FOHDQ

� \RX DUH XVLQJ FDVVHWWH XQLW �
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1.7. Addendum 1. TI-99/4A User’s Reference Guide

7KH DSSHDUDQFH RI WKH 7,�����$+RPH&RPSXWHU KDV EHHQ UHGHVLJQHG WR EHPRUH FRPSDWLEOH ZLWK D KRPH
HQYLURQPHQW� $OVR� WKH 21�2)) VZLWFK KDV EHHQ PRYHG WR WKH WRS RI WKH FRQVROH IRU HDVLHU DFFHVV� 7KXV�
WKUHH RI WKH LOOXVWUDWLRQV LQ WKH 8VHU
V 5HIHUHQFH *XLGH DUH LQFRUUHFW�

7KH LOOXVWUDWLRQ RQ WKH WLWOH SDJH VKRXOG ORRN OLNH WKLV�

7KH WZR LOOXVWUDWLRQV RQ SDJHV � DQG � XQGHU �*HQHUDO ,QIRUPDWLRQ³ $ 7RXU RI <RXU &RPSXWHU� VKRXOG
ORRN OLNH WKLV�

�� 21�2)) VZLWFK ³
7R WXUQ WKH FRPSXWHU 21� VOLGH WKH VZLWFK WR WKH ULJKW� 7R WXUQ WKH FRPSXWHU 2))� VOLGH WKH
VZLWFK WR WKH OHIW�

�� &DUWULGJH RXWOHW ³ &DUWULGJH �FRPPDQG PRGXOH� VRIWZDUH VQDSV LQWR WKLV RXWOHW�



7(;$6�,167580(176

+20(�&20387(5

26

�� .H\ERDUG ³ 7KLV LV XVHG WR W\SH LQIRUPDWLRQ LQWR WKH FRPSXWHU�

�� 3HULSKHUDO RXWOHW ³ )RU RSWLRQDO SHULSKHUDO GHYLFHV� 'HWDLOV DUH LQFOXGHG ZLWK LQGLYLGXDO
SHULSKHUDOV�

�� &DVVHWWH RXWOHW ���SLQ� ³ &DVVHWWH LQWHUIDFH FDEOH SOXJV LQ KHUH�

�� 3RZHU RXWOHW ���SLQ� ³ 3RZHU FRUG �ZLWK WUDQVIRUPHU ER[� SOXJV LQ KHUH�

�� 9LGHR DQG DXGLR RXWOHW ���SLQ� ³ &DEOH WR PRQLWRU RU 79 SOXJV LQ KHUH� &RQQHFWRU ZLOO LQVHUW
HDVLO\ ZKHQ SURSHUO\ DOLJQHG�

�� -R\VWLFNV RXWOHW ���SLQ� ³ :LUHG 5HPRWH &RQWUROOHUV �R\VWLFNV� SOXJ LQ KHUH�

�1RWH� 'R QRW FRQIXVH WKLV ��SLQ RXWOHW ZLWK WKH ��SLQ RXWOHW RQ WKH EDFN RI WKH FRQVROH� 7KH\ DUH
QRW LQWHUFKDQJHDEOH��

1.7.1. Power Transformer

7KH SRZHU WUDQVIRUPHU SDFNHG ZLWK \RXU FRPSXWHU PD\ GLIIHU IURP WKH LOOXVWUDWLRQ VKRZQ LQ WKH8VHU
V
5HIHUHQFH *XLGH RQ SDJH �� <RXU FRPSXWHU PD\ FRPH ZLWK RQH RI WZR W\SHV RI WUDQVIRUPHUV�

�� $ VLQJOH�FRUG WUDQVIRUPHU� ZKHUH WKH WUDQVIRUPHU SOXJV GLUHFWO\ LQWR WKH ZDOO RXWOHW DQG WKH FRUG
SOXJV LQWR WKH ��SLQ UHFHSWDFOH RQ WKH EDFN RI WKH FRQVROH� RU

�� $ WZR�FRUG WUDQVIRUPHU� ZKHUH RQH FRUG SOXJV LQWR WKH ZDOO RXWOHW� WKH RWKHU FRUG SOXJV LQWR WKH
��SLQ UHFHSWDFOH RQ WKH EDFN RI WKH FRQVROH� DQG WKH WUDQVIRUPHU LWVHOI LV SODFHG RQ WKH IORRU RU RQ
WKH GHVN RU WDEOH ZLWK \RXU FRPSXWHU V\VWHP�

%RWK WUDQVIRUPHUV RSHUDWH LQ H[DFWO\ WKH VDPH ZD\� DQG ERWK DUH GHVLJQHG IRU XVH ZLWK WKH 7,�����$
&RPSXWHU�
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1.7.2. Usin g Two Cassette Recorders with the Redesi gned Home Com puter

7R XVH WZR FDVVHWWH UHFRUGHUV� \RX PXVW KDYH D FDVVHWWH LQWHUIDFH FDEOH ZLWK ERWK D WULSOH�SOXJ HQG DQG
D GRXEOH�SOXJ HQG� 6RPH FDEOHV� ZKLFK DUH GHVLJQHG WR EH XVHG ZLWK RQO\ RQH FDVVHWWH UHFRUGHU� KDYH RQO\
WKH WULSOH�SOXJ HQG�

1RWH WKDW \RXU FRPSXWHU FRQWUROV WKH PRWRU RI WKH ILUVW FDVVHWWH UHFRUGHU �&6�� EXW WKH FRPSXWHU GRHV
QRW FRQWURO WKH PRWRU RI WKH VHFRQG FDVVHWWH UHFRUGHU �&6���

:KHQ FRQQHFWLQJ WKH GRXEOH�SOXJ HQG RI WKH FDVVHWWH LQWHUIDFH FDEOH WR &6� �SDJH ���� FRQQHFW WKH UHG
ZLUH LQWR WKH PLFURSKRQH MDFN� ,W GRHV QRW PDWWHU ZKHWKHU WKH EODFN ZLUH LV SOXJJHG LQWR WKH UHPRWH MDFN�

1.7.3. Learnin g to Pro gram

,I \RX DUH LQWHUHVWHG LQ OHDUQLQJ WR SURJUDP� WKHUH DUH WZR H[FHOOHQW ERRNV ZULWWHQ HVSHFLDOO\ IRU WKH
7������$ +RPH &RPSXWHU� 7KH\ DUH�

� %HJLQQHU
V %$6,& �IRU EHJLQQHUV� ³ SULFH �����

� 3URJUDPPLQJ %$6,& ZLWK WKH 7, +RPH &RPSXWHU� E\ +HUEHUW 3HFNKDP �IRU WKRVH ZLWK VRPH
SURJUDPPLQJ H[SHULHQFH� ³ SULFH ������

7KH UHIHUHQFH WR WKH %HJLQQHU
V %$6,& ERRN RQ SDJH �� LV LQFRUUHFW� WKLV ERRN LV QRW LQFOXGHG ZLWK \RXU
FRPSXWHU� +RZHYHU� ERWK RI WKHVH ERRNV DUH DYDLODEOH DW UHWDLO VWRUHV� ERRN VWRUHV� DQG E\ PDLO RUGHU�

,I \RX FDQQRW ILQG WKHVH ERRNV DW WKH VWRUH ZKHUH \RX ERXJKW \RXU FRPSXWHU RU DW D ORFDO ERRNVWRUH� \RX
PD\ XVH WKH LQVWUXFWLRQV DQG WKH RUGHU IRUP EHORZ�

1.7.4. Ordering Instructions

6KLSSLQJ ,QVLGH 8�6� ³ 3UHSDLG RUGHUV �FKHFN RU PRQH\ RUGHU� ZLOO EH VHQW E\ SRVWDJH�SDLG )RXUWK &ODVV
SRVWDJH� $OORZ � WR � ZHHNV IRU GHOLYHU\� ,I \RX GHVLUH VKLSPHQW RWKHU WKDQ )RXUWK &ODVV� DGGLWLRQDO
SRVWDJH VKRXOG EH LQFOXGHG ZLWK \RXU RUGHU DORQJ ZLWK VSHFLILF GLUHFWLRQV DV WR PHWKRG RI VKLSPHQW�
6KLSSLQJ ZHLJKW IRU HDFK ERRN LV WZR SRXQGV� (QWHU DGGLWLRQDO DPRXQW IRU VKLSSLQJ RQ RUGHU IRUP�

6KLSSLQJ 2XWVLGH 8�6�³2UGHUV SUHSDLG LQ 8�6� IXQGV RQO\ ZLOO EH DFFHSWHG� 6SHFLI\ PHWKRG RI VKLSPHQW
DQG HQWHU SRVWDJH RU VKLSSLQJ FKDUJH DPRXQW LQ SURSHU EODQN RQ RUGHU IRUP� 7KLV DPRXQW VKRXOG EH
LQFOXGHG LQ ERRN SD\PHQW�
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6HQG RUGHUV WR�

7H[DV ,QVWUXPHQWV ,QFRUSRUDWHG
3�2� %R[ ����� 0�6� ��
'DOODV� 7H[DV �����

3OHDVH VHQG D FKHFN RU PRQH\ RUGHU IRU WKH DSSURSULDWH DPRXQW� 6SHFLI\ ZKLFK ERRN�V� \RX ZLVK WR RUGHU
DQG KRZ PDQ\ FRSLHV RI HDFK WKDW \RX QHHG�

7R� 7H[DV ,QVWUXPHQWV ,QFRUSRUDWHG
3�2� %R[ ����� 0�6� ��
'DOODV� 7H[DV �����

1DPH� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

$GGUHVV� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

&LW\� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 6WDWH� � � � � � � =LS� � � � � � � � � � � � �

3OHDVH VHQG PH�
�/&%������ � FRSLHV # ����� RI %HJLQQHU
V %$6,& � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 7RWDO �BBBBBB
�/&%������ � FRSLHV # ������ RI 3URJUDPPLQJ %$6,& ZLWK WKH 7, +RPH &RPSXWHU � � � 7RWDO �BBBBBB
6WDWH DQG ORFDO VDOHV WD[
�LI DSSOLFDEOH� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �BBBBBB
6KLSSLQJ PHWKRG � � � � � � � � � � � � � � � �
$GGLWLRQDO SRVWDJH HQFORVHG �HDFK ERRN VKLSSLQJ ZHLJKW � OEV�� � � � � � � � � � � � � � � � � � � � � � � � � � �BBBBBB
7RWDO SD\PHQW HQFORVHG � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �BBBBBB

6WDWH DQG ORFDO VDOHV WD[HV UHTXLUHG E\ HYHU\ VWDWH H[FHSW $.� '(� 07� 1+� 25�
)RU PDLOLQJ RWKHU WKDQ )RXUWK &ODVV �ERRN UDWH��

3ULFHV DQG DYDLODELOLW\ VXEMHFW WR FKDQJH ZLWKRXW QRWLFH�

&RS\ULJKW � ���� E\ 7H[DV ,QVWUXPHQWV ,QFRUSRUDWHG ���������
3ULQWHG LQ 8�6�$� �8VH ZLWK ����������
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1.8. Addendum 2. Power Transformer for the TI-99/4A Com puter

7KH SRZHU WUDQVIRUPHU SDFNHG ZLWK \RXU 7,�����$ +RPH &RPSXWHU PD\ GLIIHU IURP WKH LOOXVWUDWLRQV
VKRZQ LQ WKH 8VHU
V 5HIHUHQFH *XLGH �SDJH �� DQG 5HDG 7KLV )LUVW� <RXU FRPSXWHU PD\ FRPH ZLWK RQH
RI WZR W\SHV RI WUDQVIRUPHUV�

�� $ VLQJOH�FRUG WUDQVIRUPHU� ZKHUH WKH WUDQVIRUPHU SOXJV GLUHFWO\ LQWR WKH ZDOO RXWOHW DQG WKH FRUG
SOXJV LQWR WKH ��SLQ UHFHSWDFOH RQ WKH EDFN RI WKH FRQVROH� RU

�� $ WZR�FRUG WUDQVIRUPHU� ZKHUH RQH FRUG SOXJV LQWR WKH ZDOO RXWOHW� WKH RWKHU FRUG SOXJV LQWR WKH
��SLQ UHFHSWDFOH RQ WKH EDFN RI WKH FRQVROH� DQG WKH WUDQVIRUPHU LWVHOI LV SODFHG RQ WKH IORRU RU RQ
WKH GHVN RU WDEOH ZLWK \RXU FRPSXWHU V\VWHP�

%RWK WUDQVIRUPHUV RSHUDWH LQ H[DFWO\ WKH VDPH ZD\� DQG ERWK DUH GHVLJQHG IRU XVH ZLWK WKH 7,�����$
&RPSXWHU�

&RS\ULJKW � ���� E\ 7H[DV ,QVWUXPHQWV ���������
3ULQWHG LQ 8�6�$�
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1.9. Addendum 3. T.V. Radiation Warnin g

&$87,21�

)HGHUDO UDGLDWLRQ HPLVVLRQ VWDQGDUGV VHW IRUWK LQ 5HJXODWLRQ �� &)5 ���� GR QRW DSSO\ WR FRORU WHOHYLVLRQ
UHFHLYHUV PDQXIDFWXUHG EHIRUH -DQXDU\ ��� ����� 7R DYRLG SRVVLEOH H[SRVXUH WR UDGLDWLRQ HPLVVLRQV LQ
H[FHVV RI WKH VWDQGDUGV� 7H[DV ,QVWUXPHQWV UHFRPPHQGV WKH XVH RI WKH 9LGHR 0RGXODWRU RQO\ ZLWK 7�9�
UHFHLYHUV PDQXIDFWXUHG DIWHU WKDW GDWH�

&RS\ULJKW � ���� E\ 7H[DV ,QVWUXPHQWV ���������
3ULQWHG LQ 8�6�$�
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2. BASIC Reference Section

2.1. Introduction

7KLV VHFWLRQ RI \RXU8VHU
V 5HIHUHQFH *XLGH SURYLGHV D FRPSOHWH H[SODQDWLRQ RI DOO RI WKH FRPPDQGV DQG
VWDWHPHQWV WKDW DUH D SDUW RI WKH 7, %$6,& ODQJXDJH EXLOW ULJKW LQWR \RXU FRPSXWHU� $V PHQWLRQHG
HDUOLHU� %$6,& LV D FRPSXWHU ODQJXDJH GHVLJQHG WR EH HDV\ IRU EHJLQQHUV WR XVH� \HW SRZHUIXO HQRXJK WR
DOORZ \RX WR XVH \RXU FRPSXWHU IRU D ZKROH KRVW RI DSSOLFDWLRQV� 7KHUH DUH WKUHH GLIIHUHQW SDWKV DYDLODEOH
WR KHOS \RX OHDUQ 7, %$6,&�

,I \RX
UH D EHJLQQHU³ DQG KDYH QHYHU KDG DQ\ H[SHULHQFH ZLWK SURJUDPPLQJ ³ WKH EHVW SODFH WR EHJLQ
LV ZLWK WKH%HJLQQHU
V %$6,& ERRN LQFOXGHGZLWK \RXU FRPSXWHU� 7KH ERRN LV LQWHQGHG WR EH DQ HQMR\DEOH�
TXLFN� VHOI�SDFHG ILUVW H[SHULHQFH ZLWK SURJUDPPLQJ LQ 7, %$6,&� 2QFH \RX
YH EHFRPH IDPLOLDU ZLWK
%$6,&� WKLV UHIHUHQFH JXLGH ZLOO SURYLGH WKH LQ�GHSWK� UHDG\ UHIHUHQFH WR WHUPV DQG LQIRUPDWLRQ \RX
OO
ZDQW DW \RXU ILQJHUWLSV DV \RX HQMR\ WKH H[SHULHQFH RI SURJUDPPLQJ�

,I \RX
YH KDG VRPH SURJUDPPLQJ H[SHULHQFH³ DQG MXVW ZDQW WR JHW IDPLOLDU ZLWK 7, %$6,& DQG KRZ LW
ZRUNV RQ \RXU FRPSXWHUZH
YH SURYLGHG D VHULHV RI DSSOLFDWLRQV SURJUDPV DW WKH HQG RI WKLVPDQXDO� 7KHVH
SURJUDPV VWDUW RXW DW D YHU\ VLPSOH OHYHO DQG SURJUHVVLYHO\ EHFRPH PRUH FRPSOH[� ([SORULQJ WKHVH
SURJUDPV ZLOO LOOXVWUDWH IRU \RX WKH XVH RI PDQ\ RI WKH VWDWHPHQWV LQ 7, %$6,&� 7KLV UHIHUHQFH PDQXDO
SURYLGHV LQ�GHSWK LQIRUPDWLRQ ZKHQ \RX QHHG LW�

)RU WKRVH RI \RX ZLWK VRPH SURJUDPPLQJ H[SHULHQFH ZKR PD\ QRW KDYH SURJUDPPHG LQ %$6,& RU ZKR
ZDQW WR �EUXVK XS� DV \RX EHJLQ XVLQJ \RXU FRPSXWHU� ZH UHFRPPHQG WKDW \RX EHJLQ ZLWK +HUEHUW
3HFNKDP
V H[FHOOHQW ERRN� 3URJUDPPLQJ %$6,& ZLWK WKH 7, +RPH &RPSXWHU� ZKLFK SURYLGHV D UDSLG�
KLJKHU�OHYHO OHDUQLQJ H[SHULHQFH LQ %$6,&� ,W LV DYDLODEOH DW PRVW SRSXODU ERRNVWRUHV�

)RU WKH NQRZOHGJHDEOH³RQFH \RX
YH JDLQHG SURILFLHQF\ LQ SURJUDPPLQJ³ WKLV JXLGH ZLOO VHUYH DV \RXU
SULPDU\ UHIHUHQFH RQ 7, %$6,& VWDWHPHQWV DQG FRPPDQGV� SURYLGLQJ WKRVH GHWDLOV WKDW QHHG UHIUHVKLQJ
IURP WLPH WR WLPH�7,%$6,& FRQIRUPV WR WKH$PHULFDQ1DWLRQDO 6WDQGDUG IRU0LQLPDO%$6,&�$GGLWLRQDO
IHDWXUHV LQ 7, %$6,&� VXFK DV FRORU JUDSKLFV� VRXQG� DQGPDQ\ RWKHUV� DUH DOVR GHVFULEHG LQ WKLV PDQXDO�
,I \RX DUH DQ H[SHULHQFHG%$6,& SURJUDPPHU� \RX VKRXOG KDYH OLWWOH WURXEOH MXPSLQJ ULJKW LQWR 7, %$6,&
DQG XVLQJ LW�
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2.1.1. How This Section Is Or ganized

7KLV UHIHUHQFH JXLGH LV RUJDQL]HG ZLWK XVDELOLW\ DV WKH NH\ JRDO� DQG LV GLYLGHG LQWR WKH IROORZLQJ
IXQFWLRQDO JURXSV�

�� *HQHUDO ,QIRUPDWLRQ
�� &RPPDQGV
�� *HQHUDO 3URJUDP 6WDWHPHQWV
�� ,QSXW�2XWSXW 6WDWHPHQWV
�� &RORU *UDSKLFV DQG 6RXQG
�� %XLOW�,Q 1XPHULF )XQFWLRQV
�� %XLOW�,Q 6WULQJ )XQFWLRQV
�� 8VHU�'HILQHG )XQFWLRQV
�� $UUD\V
��� 6XEURXWLQHV
��� )LOH 3URFHVVLQJ

$ JORVVDU\ RI RIWHQ�XVHG WHUPV LV IRXQG LQ WKH EDFN RI WKLV PDQXDO�

2.1.2. Notational Conventions

$W WKH EHJLQQLQJ RI WKH GLVFXVVLRQ IRU HDFK 7, %$6,& FRPPDQG RU VWDWHPHQW� D OLQH DSSHDUV ZKLFK VKRZV
WKH JHQHUDO IRUPDW IRU HQWHULQJ WKH FRPPDQG RU VWDWHPHQW� &HUWDLQ QRWDWLRQDO FRQYHQWLRQV KDYH EHHQ
XVHG LQ WKHVH IRUPDW OLQHV� 7KHVH FRQYHQWLRQV DUH GLVFXVVHG KHUH WR KHOS \RX XQGHUVWDQG KRZ WKH\ DUH
XVHG�

^ ` 7KH EUDFHV LQGLFDWH WKDW \RX KDYH D FKRLFH RI ZKDW WR XVH� <RX PD\ XVH RQO\ RQH RI WKH LWHPV
JLYHQ ZLWKLQ WKH EUDFHV�

> @ 7KH EUDFNHWV LQGLFDWH WKDW WKH LWHP ZLWKLQ LV RSWLRQDO� <RX PD\ XVH LW LI \RX ZLVK� EXW LW LV QRW
UHTXLUHG�

� � � 7KH HOOLSVLV LQGLFDWHV WKDW WKH SUHFHGLQJ LWHP PD\ EH UHSHDWHG DV PDQ\ WLPHV DV \RX GHVLUH�

LWDOLFV :RUGV DSSHDULQJ LQ LWDOLFV DUH D JHQHUDO GHVFULSWLRQ RI WKH LWHP RU LWHPV WKDW QHHG WR DSSHDU
WKHUH� :KHQ ZRUGV DUH SULQWHG LQ LWDOLFV� \RX QHHG WR HQWHU \RXU RZQ FKRLFH LQ SODFH RI WKH
LWDOLFL]HG ZRUGV ZKHQ \RX HQWHU WKH VWDWHPHQW RU FRPPDQG�
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2.1.3. Examples

)RU HDFK VWDWHPHQW RU FRPPDQG LQ WKLV PDQXDO� SURJUDP H[DPSOHV DUH VKRZQ DW WKH ULJKW� (DFK OLQH \RX
PXVW HQWHU LV LQGLFDWHG E\ WKH SURPSW FKDUDFWHU �!� WR WKH OHIW RI WKH OLQH� MXVW DV LW DSSHDUV RQ WKH VFUHHQ�
/LQHV ZKLFK WKH FRPSXWHU SODFHV RQ WKH VFUHHQ GR QRW VKRZ WKH SURPSW FKDUDFWHU�

7KH H[DPSOHV VKRZQ LQ WKLV ERRN DUH SULQWHG LQ XSSHU�FDVH �ODUJH FDSLWDO� OHWWHUV� ,I \RX ZDQW WR
UHSURGXFH WKH H[DPSOHV H[DFWO\ DV \RX VHH WKHP KHUH� SUHVV GRZQ WKH ALPHA LOCK NH\� ,Q PRVW FDVHV
WKH FRPSXWHU DFFHSWV HLWKHU XSSHU�FDVH RU ORZHUFDVH OHWWHUV� +RZHYHU� ZKHQ \RX /,67 D SURJUDP� WKH
VFUHHQ GLVSOD\V DOO UHVHUYHG ZRUGV� YDULDEOH QDPHV� DQG VXESURJUDP QDPHV DV ODUJH FDSLWDOV�
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2.2. General Information

2.2.1. Introduction

2QFH \RXU FRPSXWHU LV VHW XS� LW LV D VLPSOH SURFHVV WR EHJLQ XVLQJ 7, %$6,&� :KHQ \RX WXUQ RQ \RXU
FRPSXWHU� WKH PDVWHU FRPSXWHU WLWOH VFUHHQ DSSHDUV� 3UHVV DQ\ NH\ RQ WKH NH\ERDUG WR JHW WKH PDVWHU
VHOHFWLRQ OLVW WR EH GLVSOD\HG� :KHQ WKH PDVWHU VHOHFWLRQ OLVW DSSHDUV� SUHVV WKH 1 NH\ WR VHOHFW 7, %$6,&�
7KH VFUHHQ LV QRZ EODQN H[FHSW IRU WKH ZRUGV �7, %$6,& 5($'<� DQG D SURPSW FKDUDFWHU �!� IROORZHG
E\ D IODVKLQJ FXUVRU ���� :KHQHYHU WKH FXUVRU LV RQ WKH VFUHHQ� WKH FRPSXWHU LV ZDLWLQJ IRU \RX WR HQWHU
VRPHWKLQJ� 7KH SURPSW FKDUDFWHU PDUNV WKH EHJLQQLQJ RI HDFK OLQH \RX W\SH�

Example

TI BASIC READY

>�

(DFK OLQH RI WKH VFUHHQ FDQ GLVSOD\ XS WR �� FKDUDFWHUV� (DFK VWDWHPHQW RU FRPPDQG PD\ EH XS WR IRXU
VFUHHQ OLQHV LQ OHQJWK� :KHQ \RX KDYH FRPSOHWHO\ ILOOHG RQH VFUHHQ OLQH� WKH FXUVRU DXWRPDWLFDOO\ PRYHV
GRZQ WR WKH QH[W OLQH DV \RX FRQWLQXH W\SLQJ� :KHQ \RX KDYH FRPSOHWHO\ ILOOHG IRXU OLQHV� WKH FRPSXWHU
ZLOO DFFHSW PRUH FKDUDFWHUV� EXW WKH FXUVRU ZLOO UHPDLQ LQ WKH VDPH SRVLWLRQ� (DFK FKDUDFWHU \RX HQWHU
ZLOO UHSODFH WKH ODVW FKDUDFWHU RI WKH OLQH�

$OO RI WKH NH\V GLVFXVVHG LQ WKH 6SHFLDO .H\V VHFWLRQPD\ EH XVHG LQ HGLWLQJ SURJUDP OLQHV EHIRUH \RX SUHVV
WKH ENTER NH\� 7R FKDQJH DQ\WKLQJ LQ D SURJUDP OLQH DIWHU \RX KDYH SUHVVHG ENTER� \RX FDQ UHW\SH WKH
HQWLUH SURJUDP OLQH PDNLQJ WKH GHVLUHG FRUUHFWLRQV DV \RX W\SH LQ WKH OLQH DJDLQ RU \RX FDQ HQWHU (GLW
0RGH� 1RWH WKDW ZKHQHYHU \RX GR DQ\ HGLWLQJ RQ D SURJUDP� DOO RSHQ ILOHV DUH FORVHG �VHH 23(1
VWDWHPHQW�� DQG DOO YDULDEOHV EHFRPH XQGHILQHG�

Examples

>NEW

>10 A=2
>RUN

 ** DONE **

>PRINT A
  2

>20 8=3
>PRINT A
  0

7KH UHPDLQGHU RI WKLV VHFWLRQ JLYHV LQIRUPDWLRQ ZKLFK DSSOLHV WR PDQ\ FRPPDQGV DQG VWDWHPHQWV LQ 7,
%$6,&�
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2.2.2. Special Ke ys

6HYHUDO NH\V KDYH VSHFLDO IXQFWLRQV LQ 7, %$6,&� 7KHVH NH\V DUH GLVFXVVHG KHUH�

ENTER³:KHQ \RX SUHVV WKH ENTER NH\� WKH FRPSXWHU DFFHSWV WKH SURJUDP OLQH \RX KDYH MXVW ILQLVKHG
W\SLQJ� 5HPHPEHU WKDW \RX PD\ XVH XS WR IRXU VFUHHQ OLQHV IRU HDFK SURJUDP OLQH EHIRUH \RX SUHVV
ENTER�

FCTN = (QUIT) ³ :KHQ \RX SUHVV QUIT� WKH FRPSXWHU OHDYHV 7, %$6,& DQG UHWXUQV WR WKH PDVWHU
FRPSXWHU WLWOH VFUHHQ� :KHQ WKH FRPSXWHU OHDYHV 7, %$6,&� WKH SURJUDP DQG DOO GDWD VWRUHG LQ PHPRU\
LV HUDVHG� 1RWH WKDW WKLV NH\ GRHV QRW FORVH RSHQ ILOHV �VHH 23(1 VWDWHPHQW�� 7KXV� LW LV SUHIHUDEOH WR XVH
WKH %<( FRPPDQG WR OHDYH %$6,&�

FCTN �� (UP)³ 7KH 8S�$UURZ NH\ ZRUNV H[DFWO\ OLNH WKH (17(5 NH\� H[FHSW LQ (GLW 0RGH�

FCTN �� (DOWN)³ 7KH 'RZQ�$UURZ NH\ ZRUNV H[DFWO\ OLNH WKH ENTER NH\� H[FHSW LQ (GLW 0RGH�

FCTN �� (LEFT)³ 7KH /HIW�$UURZ �EDFNVSDFH� NH\ PRYHV WKH FXUVRU RQH SRVLWLRQ WR WKH OHIW HYHU\ WLPH
LW LV SUHVVHG� :KHQ WKH FXUVRU PRYHV RYHU D FKDUDFWHU LW GRHV QRW GHOHWH RU FKDQJH LW LQ DQ\ ZD\� ,I WKH
FXUVRU UHDFKHV WKH EHJLQQLQJ RI WKH OLQH� SUHVVLQJ WKH /HIW�$UURZ NH\ KDV QR HIIHFW�

FCTN �� (RIGHT)³7KH 5LJKW�$UURZ �IRUZDUGVSDFH� NH\ PRYHV WKH FXUVRU RQH SRVLWLRQ WR WKH ULJKW HDFK
WLPH LW LV SUHVVHG� 8VLQJ WKLV NH\ DOORZV \RX WR PRYH WKH FXUVRU RYHU D FKDUDFWHU ZLWKRXW GHOHWLQJ RU
FKDQJLQJ LW LQ DQ\ZD\� ,I WKH FXUVRU UHDFKHV WKH HQG RI WKH OLQH �� VFUHHQ OLQHV�� SUHVVLQJ WKH 5LJKW�$UURZ
NH\ KDV QR HIIHFW�

FCTN 2 (INS) ³ 7KH ,QVHUW NH\ LV XVHG WR LQVHUW FKDUDFWHUV LQ WKH PLGGOH RI D SURJUDP OLQH� 7R LQVHUW
FKDUDFWHUV� SRVLWLRQ WKH FXUVRU �XVLQJ FCTN �� RU FCTN ��� RYHU WKH FKDUDFWHU LPPHGLDWHO\ WR WKH ULJKW
RI WKH SODFH ZKHUH \RX ZLVK WR LQVHUW FKDUDFWHUV� WKHQ SUHVV WKH ,QVHUW NH\� $IWHU \RX KDYH SUHVVHG WKH
,QVHUW NH\� HDFK WLPH \RX SUHVV D FKDUDFWHU� WKH FXUVRU DQG HYHU\ FKDUDFWHU RI WKH SURJUDP OLQH WKDW LV
QRW WR WKH OHIW RI WKH FXUVRU LV PRYHG RQH SRVLWLRQ WR WKH ULJKW� 7KH FKDUDFWHU FRUUHVSRQGLQJ WR WKH NH\
\RX SUHVVHG LV WKHQ LQVHUWHG LQ WKH EODQN SRVLWLRQ OHIW E\ WKH VKLIWLQJ RI WKH FXUVRU DQG RWKHU FKDUDFWHUV�
1RWH WKDW FKDUDFWHUV VKLIWHG RII WKH HQG RI WKH SURJUDP OLQH DUH GHOHWHG IURP WKH OLQH� :KHQ \RX KDYH
ILQLVKHG LQVHUWLQJ FKDUDFWHUV� SUHVV DQ\ RWKHU VSHFLDO NH\ OLVWHG DERYH� H[FHSW QUIT�

FCTN 1 (DEL)³7KH'HOHWH NH\ LV XVHG WR GHOHWH FKDUDFWHUV IURP WKH SURJUDP OLQH� 7R GHOHWH FKDUDFWHUV�
SRVLWLRQ WKH FXUVRU �XVLQJFCTN �� RUFCTN ��� RYHU WKH FKDUDFWHU \RXZLVK WR GHOHWH� WKHQ SUHVV WKH 'HOHWH
NH\� :KHQ \RX SUHVV WKH 'HOHWH NH\� WKH FKDUDFWHU XQGHU WKH FXUVRU LV GHOHWHG DQG DOO FKDUDFWHUV RI WKH
SURJUDP OLQH WR WKH ULJKW RI WKH FXUVRU DUH PRYHG RQH SRVLWLRQ WR WKH OHIW� 7KH FXUVRU GRHV QRW PRYH� $
EODQN VSDFH LV XVHG WR ILOO WKH SRVLWLRQ DW WKH ULJKW HQG RI WKH SURJUDP OLQH OHIW E\ WKH VKLIWLQJ RI WKH
FKDUDFWHUV�
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FCTN 4 (CLEAR)³ 7KH &OHDU RU %UHDN NH\ KDV WZR IXQFWLRQV� GHSHQGLQJ RQ ZKHQ \RX XVH LW�

� :KHQ WKLV NH\ LV SUHVVHG ZKLOH D SURJUDP LV UXQQLQJ� D EUHDNSRLQW ZLOO EH WDNHQ DW WKH QH[W
SURJUDP OLQH WR EH H[HFXWHG� 7KLV NH\ DOORZV \RX WR WHPSRUDULO\ VWRS D SURJUDP ZKLOH LW LV
UXQQLQJ� 1RWH WKDW \RX PXVW FRQWLQXH WR KROG WKH %UHDN NH\ XQWLO WKH SURJUDP VWRSV UXQQLQJ�
:KHQ \RX VWRS UXQQLQJ D SURJUDP XVLQJ WKH %UHDN NH\� WKH PHVVDJH �%5($.32,17 $7
OLQH�QXPEHU� LV GLVSOD\HG� 7KH SURJUDP OLQH GHVLJQDWHG E\ WKH OLQH�QXPEHU KDV QRW EHHQ
SHUIRUPHG� <RX FDQ VWDUW WKH SURJUDP UXQQLQJ DJDLQ ZKHUH \RX VWRSSHG E\ HQWHULQJ WKH
&217,18( FRPPDQG�

� :KHQ WKH CLEAR NH\ LV SUHVVHG ZKLOH W\SLQJ LQ D SURJUDP OLQH� WKH OLQH VFUROOV XS RQ WKH VFUHHQ
DQG LV QRW HQWHUHG� 7KLV NH\ KDV DGGLWLRQDO IXQFWLRQV LQ (GLW 0RGH DQG LQ 1XPEHU 0RGH�

FCTN 3 (ERASE)³7KH (UDVH NH\ HUDVHV WKH HQWLUH SURJUDP OLQH ZKLFK \RX DUH W\SLQJ� 7KH OLQH LV QRW
HQWHUHG� 7KLV NH\ ZRUNV GLIIHUHQWO\ LQ (GLW 0RGH DQG 1XPEHU 0RGH�

SPACE BAR ³ 7KH 6SDFH %DU PRYHV WKH FXUVRU RQH SRVLWLRQ WR WKH ULJKW HDFK WLPH LW LV SUHVVHG� ,I \RX
PRYH WKH FXUVRU RYHU D FKDUDFWHU XVLQJ WKH 6SDFH %DU� WKDW FKDUDFWHU LV UHSODFHG E\ WKH VSDFH FKDUDFWHU�

2.2.3. Blank S paces

,Q JHQHUDO� D EODQN VSDFH FDQ RFFXU DOPRVW DQ\ZKHUH LQ D SURJUDPZLWKRXW DIIHFWLQJ WKH H[HFXWLRQ RI WKH
SURJUDP� +RZHYHU� DQ\ H[WUD EODQN VSDFHV \RX SXW LQ WKDW DUH QRW UHTXLUHG ZLOO EH GHOHWHG ZKHQ WKH
SURJUDP OLQH LV GLVSOD\HG E\ WKH (',7� 180� RU /,67 FRPPDQG� 7KHUH DUH VRPH SODFHV ZKHUH EODQN
VSDFHV PXVW QRW DSSHDU� VSHFLILFDOO\�

��� ZLWKLQ D OLQH QXPEHU
��� ZLWKLQ D UHVHUYHG ZRUG
��� ZLWKLQ D QXPHULF FRQVWDQW
��� ZLWKLQ D YDULDEOH QDPH

7KH IROORZLQJ DUH VRPH H[DPSOHV RI LQFRUUHFW XVH RI EODQN VSDFHV� 7KH FRUUHFW OLQH DSSHDUV LQ WKH FROXPQ
DW WKH ULJKW�

(1) 1 00 PRINT "HELLO" >100 PRINT "HELLO"
(2) 110 PR INT "HOW ARE YOU?" >110 PRINT "HOW ARE YOU?"
(3) 120 LET A=1 00 >120 LET A=100
(4) 130 LET CO ST=24.95 >130 LET COST=24.95
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$OO UHVHUYHG ZRUGV LQ D SURJUDP VKRXOG EH LPPHGLDWHO\ SUHFHGHG DQG IROORZHG E\ RQH RI WKH IROORZLQJ�

� D EODQN VSDFH

� DQ DULWKPHWLF RSHUDWRU �� �  � A�

� WKH VWULQJ RSHUDWRU �	�

� D VSHFLDO FKDUDFWHU XVHG LQ D SDUWLFXODU VWDWHPHQW IRUPDW ��  ! � � � � � ��

� HQG RI OLQH �ENTER NH\�

2.2.3.1. Line Numbers

(DFK SURJUDP LV FRPSULVHG RI D VHTXHQFH RI %$6,& ODQJXDJH SURJUDP OLQHV RUGHUHG E\ OLQH QXPEHU� 7KH
OLQH QXPEHU VHUYHV DV D ODEHO IRU WKH SURJUDP OLQH� (DFK OLQH LQ WKH SURJUDP EHJLQV ZLWK D OLQH QXPEHU
ZKLFK PXVW EH DQ LQWHJHU EHWZHHQ � DQG ������ LQFOXVLYH� /HDGLQJ ]HURHV PD\ EH XVHG EXW DUH LJQRUHG
E\ WKH FRPSXWHU� )RU H[DPSOH� ��� DQG ��ZLOO EH UHDG DV ��� <RX QHHG QRW HQWHU OLQHV LQ VHTXHQWLDO RUGHU�
WKH\ ZLOO EH DXWRPDWLFDOO\ SODFHG WKDW ZD\ E\ WKH FRPSXWHU�

Example

>NEW

>100 A=27.9
>110 B=31.8
>120 PRINT A;B
>130 END

>RUN
  27.9 31.8

 ** DONE **
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:KHQ \RX UXQ WKH SURJUDP� WKH SURJUDP OLQHV DUH SHUIRUPHG LQ DVFHQGLQJ VHTXHQWLDO RUGHU XQWLO�

�� $ EUDQFK LQVWUXFWLRQ LV SHUIRUPHG �VHH �*HQHUDO 3URJUDP 6WDWHPHQWV��

�� $Q HUURU RFFXUV ZKLFK FDXVHV WKH SURJUDP WR VWRS UXQQLQJ �VHH �(UURU 0HVVDJHV��

�� 7KH XVHU LQWHUUXSWV WKH UXQQLQJ RI WKH SURJUDP ZLWK D %5($. FRPPDQG RU E\ XVLQJ WKH %UHDN
NH\ �CLEAR �

�� $ 6723 VWDWHPHQW RU (1' VWDWHPHQW LV SHUIRUPHG

�� 7KH VWDWHPHQW ZLWK WKH ODUJHVW OLQH QXPEHU LV SHUIRUPHG

,I \RX HQWHU D SURJUDP OLQH ZLWK D OLQH QXPEHU OHVV WKDQ � RU JUHDWHU WKDQ ������ WKH PHVVDJH �%$'
/,1( 180%(5� ZLOO EH GLVSOD\HG DQG WKH OLQH ZLOO QRW EH HQWHUHG LQWR PHPRU\�

Examples

>0 A=2

* BAD LINE NUMBER

>33000 C=4

* BAD LINE NUMBER

2.2.4. Numeric Constants

1XPHULF FRQVWDQWV PXVW EH HLWKHU SRVLWLYH RU QHJDWLYH UHDO QXPEHUV� <RX PD\ HQWHU QXPHULF FRQVWDQWV
ZLWK DQ\ QXPEHU RI GLJLWV� 9DOXHV DUH PDLQWDLQHG LQWHUQDOO\ LQ VHYHQ UDGL[���� GLJLWV� 7KLV PHDQV WKDW
QXPEHUV ZLOO KDYH �� RU �� GHFLPDO GLJLWV GHSHQGLQJ RQ WKH YDOXH RI WKH QXPEHU�

Examples

>PRINT 1.2
  1.2

>PRINT -3
 -3

>PRINT 0
  0
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2.2.5. Scientific Notation

9HU\ ODUJH RU YHU\ VPDOO QXPEHUV DUH HDVLO\ KDQGOHG XVLQJ VFLHQWLILF QRWDWLRQ� $ QXPEHU LQ VFLHQWLILF
QRWDWLRQ LV H[SUHVVHG DV D EDVH QXPEHU �PDQWLVVD� WLPHV WHQ UDLVHG WR VRPH SRZHU �H[SRQHQW��

1XPEHU  0DQWLVVD [ ��([SRQHQW

7R HQWHU D QXPEHU XVLQJ VFLHQWLILF QRWDWLRQ�

� )LUVW� HQWHU WKH PDQWLVVD �EH VXUH WR HQWHU D PLQXV VLJQ ILUVW LI LW
V QHJDWLYH��

� (QWHU WKH OHWWHU �(� �PXVW EH DQ XSSHU�FDVH (��

� (QWHU WKH SRZHU RI �� �LI LW LV QHJDWLYH� HQWHU WKH PLQXV VLJQ EHIRUH \RX HQWHU WKH H[SRQHQW��

7KH IROORZLQJ DUH VRPH H[DPSOHV RI KRZ QXPEHUV LQ VFLHQWLILF QRWDWLRQ DUH HQWHUHG�

1XPEHU (QWHUHG DV

����� [ ��� �����(�
������ [ ���� ������(�� RU ������(��
����� [ ���� �����(��
����� [ ����� �����(���

Examples

>PRINT 3.264E4
32640

>PRINT -98.77E21
-9.877E+22

1XPHULF FRQVWDQWV DUH GHILQHG LQ WKH UDQJH RI � ���������������(��� WR ��(����� �� DQG �(���� WR
���������������(����

Example

>PRINT 0
0
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Underflow ³ ,I DQ HQWHUHG RU FRPSXWHG QXPEHU� ZKHQ URXQGHG� LV JUHDWHU WKDQ ��(���� DQG OHVV WKDQ
�(����� WKHQ DQ XQGHUIORZ RFFXUV� :KHQ DQ XQGHUIORZ RFFXUV� WKH FRPSXWHU UHSODFHV WKH YDOXH RI WKH
QXPEHU ZLWK D ]HUR DQG WKH SURJUDP FRQWLQXHV UXQQLQJ� 1R ZDUQLQJ RU HUURU LV JLYHQ�

Examples

>PRINT -9E-130
  0

>PRINT 9E-142
  0

Overflow ³ ,I D QXPEHU LV HQWHUHG RU FRPSXWHG ZKRVH YDOXH ZKHQ URXQGHG LV JUHDWHU WKDQ
���������������(,��RU OHVV WKDQ � ���������������(���� DQRYHUIORZRFFXUV�:KHQDQ RYHUIORZRFFXUV�
WKH FRQVWDQW LV UHSODFHG E\ WKH FRPSXWHU
V OLPLW� D ZDUQLQJ LV JLYHQ ZLWK WKH PHVVDJH �180%(5 722
%,*�� DQG WKH SURJUDP FRQWLQXHV UXQQLQJ� 7KH FRPSXWHU
V OLPLW LV ����������������(��� RU
���������������(��� DV DSSURSULDWH� 1RWH WKDW �� LV SULQWHG LI WKH H[SRQHQW LV JUHDWHU WKDQ ���

Examples

>PRINT 97E136

 * WARNING:
   NUMBER TOO BIG
  9.99999E+**

>PRINT -108E144

 * WARNING:
   NUMBER TOO BIG
 -9.99999E+**
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2.2.6. Strin g Constants

$ VWULQJ FRQVWDQW LV D VWULQJ RI FKDUDFWHUV �LQFOXGLQJ OHWWHUV� QXPEHUV� VSDFHV� V\PEROV� HWF�� HQFORVHG LQ
TXRWHV� 6SDFHV ZLWKLQ VWULQJ FRQVWDQWV DUH QRW LJQRUHG DQG DUH FRXQWHG DV FKDUDFWHUV LQ WKH VWULQJ� $OO
FKDUDFWHUV RQ WKH NH\ERDUG WKDW FDQ EH GLVSOD\HG PD\ EH XVHG LQ D VWULQJ FRQVWDQW� $ VWULQJ FRQVWDQW LV
OLPLWHG E\ WKH OHQJWK RI WKH LQSXW OLQH ���� FKDUDFWHUV RU IRXU OLQHV RQ WKH VFUHHQ��

Example

>NEW

>100 PRINT "HI!"
>110 PRINT "THIS IS A STRING
 CONSTANT."
>120 PRINT "ALL CHARACTERS (+
 -*/ @,) MAY BE USED."
>130 END
>RUN
 HI !
 THIS IS A STRING CONSTANT.
 ALL CHARACTERS (+-*/ @,) MAY
 BE USED.

 ** DONE **

:KHQ D 35,17 RU ',63/$< VWDWHPHQW LV SHUIRUPHG� WKH VXUURXQGLQJ TXRWH PDUNV DUH QRW GLVSOD\HG� ,I
\RX ZLVK WR KDYH ZRUGV RU SKUDVHV ZLWKLQ D VWULQJ SULQWHG ZLWK VXUURXQGLQJ TXRWH PDUNV� VLPSO\ HQWHU
D SDLU RI DGMDFHQW TXRWH PDUNV �GRXEOH TXRWHV� RQ HLWKHU VLGH RI WKH SDUWLFXODU ZRUG RU SKUDVH ZKHQ \RX
W\SH LW�

Example

>NEW

>100 PRINT "TO PRINT ""QUOTE
 MARKS"" YOU MUST USE DOUBLE
 QUOTES."
>110 PRINT
>120 PRINT "TOM SAID, ""HI, M
 ARY !"""
>130 END
>RUN
 TO PRINT "QUOTE MARKS" YOU M
 UST USE DOUBLE QUOTES.

 TOM SAID, "HI, MARY!"

 ** DONE **
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2.2.7. Variables

,Q %$6,& DOO YDULDEOHV DUH JLYHQ D QDPH� (DFK YDULDEOH QDPH PD\ EH RQH RU PRUH FKDUDFWHUV LQ OHQJWK
EXW PXVW EHJLQ ZLWK D OHWWHU� DQ DW�VLJQ �#�� D OHIW�EUDFNHW �>�� D ULJKW�EUDFNHW �@�� D EDFN VODVK �?�� RU D
OLQH �B�� 7KH RQO\ FKDUDFWHUV DOORZHG LQ D YDULDEOH QDPH DUH OHWWHUV� QXPEHUV� WKH DW�VLJQ �#�� DQG WKH OLQH
�B�� 2QH H[FHSWLRQ LV WKH GROODU�VLJQ ���� 7KH ODVW FKDUDFWHU LQ D VWULQJ YDULDEOH QDPHPXVW EH D GROODU�VLJQ
��� DQG WKLV LV WKH RQO\ SODFH LQ D YDULDEOH QDPH WKDW LW PD\ EH XVHG� 9DULDEOH QDPHV DUH UHVWULFWHG WR
ILIWHHQ FKDUDFWHUV LQFOXGLQJ WKH GROODU�VLJQ IRU VWULQJ YDULDEOH QDPHV�

$UUD\ QDPHV IROORZ WKH VDPH UXOHV DV VLPSOH YDULDEOH QDPHV� �6HH WKH VHFWLRQ RQ $UUD\V IRU PRUH
LQIRUPDWLRQ�� ,Q D VLQJOH SURJUDP� WKH VDPH QDPH FDQQRW EH XVHG ERWK DV D VLPSOH YDULDEOH DQG DV DQ
DUUD\ QDPH� QRU FDQ WZR DUUD\V ZLWK GLIIHUHQW GLPHQVLRQV KDYH WKH VDPH QDPH� )RU H[DPSOH� = DQG =���
FDQQRW ERWK EH XVHG DV QDPHV LQ WKH VDPH SURJUDP� QRU FDQ ;����� DQG ;�������� +RZHYHU� WKHUH LV QR
UHODWLRQVKLS EHWZHHQ D QXPHULF YDULDEOH QDPH DQG D VWULQJ YDULDEOH QDPH ZKLFK DJUHH H[FHSW IRU WKH
GROODU VLJQ �; DQG ;� PD\ ERWK EH XVHG LQ WKH VDPH SURJUDP��

1XPHULF 9DULDEOH 1DPHV

9DOLG� ;� $�� $/3+$� %$6(�3$<� 9���� 7�;���� 7$%/( �;�;;�<���
,QYDOLG� ;�� ;��� �<

6WULQJ 9DULDEOH 1DPHV

9DOLG� 6�� <=��� 1$0(�� 4�����;�
,QYDOLG� 6��� ;�� �=�

,I \RX HQWHU D YDULDEOH QDPH ZLWK PRUH WKDQ ILIWHHQ FKDUDFWHUV� WKH PHVVDJH �%$' 1$0(� LV GLVSOD\HG
DQG WKH OLQH LV QRW HQWHUHG LQWR PHPRU\� 5HVHUYHG ZRUGV DUH QRW DOORZHG DV YDULDEOH QDPHV� EXW PD\ EH
XVHG DV SDUW RI D YDULDEOH QDPH� )RU H[DPSOH� /,67 LV QRW DOORZHG DV D YDULDEOH QDPH EXW /,67� LV
DFFHSWHG�

Example

>110 ABCDEFGHIJKLMNOPQ=3

 * BAD NAME

$W DQ\ LQVWDQW ZKLOH D SURJUDP LV UXQQLQJ� HYHU\ YDULDEOH KDV D VLQJOH YDOXH� :KHQ D SURJUDP EHJLQV
UXQQLQJ� WKH YDOXH DVVRFLDWHGZLWK HDFK QXPHULF YDULDEOH LV VHW WR ]HUR DQG WKH YDOXH DVVRFLDWHGZLWK HDFK
VWULQJ YDULDEOH LV VHW WR QXOO �D VWULQJ ZLWK D OHQJWK RI ]HUR FKDUDFWHUV��:KHQ D SURJUDP LV UXQQLQJ� YDOXHV
DUH DVVLJQHG WR YDULDEOHV ZKHQ /(7 VWDWHPHQWV� 5($' VWDWHPHQWV� )25�72�67(3 VWDWHPHQWV� RU
,1387 VWDWHPHQWV DUH SHUIRUPHG� 7KH OHQJWK RI WKH FKDUDFWHU VWULQJ YDOXH DVVRFLDWHG ZLWK D VWULQJ
YDULDEOH PD\ YDU\ IURP D OHQJWK RI ]HUR WR D OLPLW RI ��� FKDUDFWHUV ZKLOH D SURJUDP LV UXQQLQJ�
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2.2.8. Numeric Ex pressions

1XPHULF H[SUHVVLRQVDUH FRQVWUXFWHG IURPQXPHULF YDULDEOHV� QXPHULF FRQVWDQWV� DQG IXQFWLRQ UHIHUHQFHV
XVLQJ DULWKPHWLF RSHUDWRUV �� � � A�� $OO IXQFWLRQV UHIHUHQFHG LQ DQ H[SUHVVLRQ PXVW EH HLWKHU IXQFWLRQV
VXSSOLHG LQ 7, %$6,& �VHH VHFWLRQV RQ %XLOW�,Q )XQFWLRQV� RU GHILQHG E\ D '() VWDWHPHQW� 7KH WZR NLQGV
RI DULWKPHWLF RSHUDWRUV �SUHIL[ DQG LQIL[� DUH GLVFXVVHG EHORZ�

7KH SUHIL[ DULWKPHWLF RSHUDWRUV DUH SOXV ��� DQG PLQXV ��� DQG DUH XVHG WR LQGLFDWH WKH VLJQ �SRVLWLYH RU
QHJDWLYH� RI FRQVWDQWV DQG YDULDEOHV� 7KH SOXV VLJQ LQGLFDWHV WKH QXPEHU IROORZLQJ WKH SUHIL[ RSHUDWRU
��� VKRXOG EH PXOWLSOLHG E\ ��� DQG WKH PLQXV VLJQ LQGLFDWHV WKH QXPEHU IROORZLQJ WKH SUHIL[ RSHUDWRU
��� VKRXOG EH PXOWLSOLHG E\ ��� 1RWH WKDW LI QR SUHIL[ RSHUDWRU LV SUHVHQW� WKH QXPEHU LV WUHDWHG DV LI WKH
SUHIL[ RSHUDWRU ZHUH SOXV� 6RPH H[DPSOHV RI SUHIL[ RSHUDWRUV ZLWK FRQVWDQWV DQG YDULDEOHV DUH�

�� �� ��
�$ �:

7KH LQIL[ DULWKPHWLF RSHUDWRUV DUH XVHG IRU FDOFXODWLRQV DQG LQFOXGH� DGGLWLRQ ���� VXEWUDFWLRQ ����
PXOWLSOLFDWLRQ ��� GLYLVLRQ ���� DQG H[SRQHQWLDWLRQ �A�� $Q LQIL[ RSHUDWRU PXVW DSSHDU EHWZHHQ HDFK
QXPHULF FRQVWDQW DQG�RU YDULDEOH LQ D QXPHULF H[SUHVVLRQ� 1RWH WKDW PXOWLSOLFDWLRQ FDQQRW EH LPSOLHG
E\ VLPSO\ SODFLQJ YDULDEOHV VLGH E\ VLGH RU E\XVLQJ SDUHQWKHVHV� <RXPXVW XVH WKHPXOWLSOLFDWLRQ RSHUDWRU
���

Example

>NEW

>100 A=6
>110 8=4
>120 C=20
>130 D=2
>140 PRINT A*8/2
>150 PRINT C-D*3+6
>160 END
>RUN
  12
  20

 ** DONE **
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,QIL[ DQG SUHIL[ RSHUDWRUV PD\ EH HQWHUHG VLGH E\ VLGH ZLWKLQ D QXPHULF H[SUHVVLRQ� 7KH RSHUDWRUV DUH
HYDOXDWHG LQ WKH QRUPDO ZD\�

Examples

>PRINT 3+-1
  2

>PRINT 2*-3
 -6

>PRINT 6/-3
 -2

,Q HYDOXDWLQJ QXPHULF H[SUHVVLRQV� 7, %$6,& XVHV WKH VWDQGDUG UXOHV IRUPDWKHPDWLFDO KLHUDUFK\� 7KHVH
UXOHV DUH RXWOLQHG KHUH�

�� $OO H[SUHVVLRQV ZLWKLQ SDUHQWKHVHV DUH HYDOXDWHG ILUVW DFFRUGLQJ WR WKH KLHUDUFKLFDO UXOHV�

�� ([SRQHQWLDWLRQ LV SHUIRUPHG QH[W LQ RUGHU IURP OHIW WR ULJKW�

�� 3UHIL[ SOXV DQG PLQXV DUH SHUIRUPHG�

�� 0XOWLSOLFDWLRQV DQG GLYLVLRQV DUH WKHQ FRPSOHWHG�

�� $GGLWLRQV DQG VXEWUDFWLRQV DUH WKHQ FRPSOHWHG�

Example

>NEW

>100 A=2
>110 B=3
>120 C=4
>130 PRINT A*(B+2)
>140 PRINT B^A-4
>150 PRINT -C^A;(-C)^A
>160 PRINT 10-B*C/6
>170 END
>RUN
  10
  5.
 -16   16
  8

 ** DONE **
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1RWH WKDW �A� LV GHILQHG WR EH � DV LQ RUGLQDU\ PDWKHPDWLFDO XVDJH�

Example

>PRINT 0^0
  1

,Q WKH HYDOXDWLRQ RI D QXPHULF H[SUHVVLRQ LI DQ XQGHUIORZ RFFXUV� WKH YDOXH LV VLPSO\ UHSODFHG E\ ]HUR DQG
WKH SURJUDP FRQWLQXHV UXQQLQJ� ,I DQ RYHUIORZ RFFXUV LQ WKH HYDOXDWLRQ RI D QXPHULF H[SUHVVLRQ� WKH YDOXH
LV UHSODFHG E\ WKH FRPSXWHU
V OLPLW� D ZDUQLQJ FRQGLWLRQ LV LQGLFDWHG E\ WKH PHVVDJH �:$51,1*�
180%(5 722 %,*�� DQG WKH SURJUDP FRQWLQXHV UXQQLQJ�

Example

>NEW

>100 PRINT 1E-200
>110 PRINT 24+1E-139
>120 PRINT 1E171
>130 PRINT (1E60*1E76)/1E50
>140 END
>RUN
  0
  24

 * WARNING:
   NUMBER TOO BIG IN 120

  9.99999E+**

 * WARNING:
   NUMBER TOO BIG IN 130
  1.E+78

 ** DONE **
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:KHQ HYDOXDWLRQ RI D QXPHULF H[SUHVVLRQ UHVXOWV LQ GLYLVLRQ E\ ]HUR� WKH YDOXH LV UHSODFHG E\ WKH
FRPSXWHU
V OLPLW ZLWK WKH VDPH VLJQ DV WKH QXPHUDWRU� WKH PHVVDJH �:$51,1*� 180%(5 722 %,*�
LV GLVSOD\HG� DQG WKH SURJUDP FRQWLQXHV UXQQLQJ� ,I WKH HYDOXDWLRQ RI WKH RSHUDWLRQ RI H[SRQHQWLDWLRQ
UHVXOWV LQ ]HUR EHLQJ UDLVHG WR D QHJDWLYH SRZHU� WKH YDOXH LV UHSODFHG E\ WKH SRVLWLYH YDOXH RI WKH
FRPSXWHU
V OLPLW� WKHPHVVDJH �:$51,1*�180%(5722%,*� LV GLVSOD\HG� DQG WKHSURJUDPFRQWLQXHV
UXQQLQJ� ,I WKH HYDOXDWLRQ RI WKH RSHUDWLRQ RI H[SRQHQWLDWLRQ UHVXOWV LQ D QHJDWLYH QXPEHU EHLQJ UDLVHG
WR D QRQ�LQWHJUDO SRZHU� WKH PHVVDJH �%$' 9$/8(� LV GLVSOD\HG� DQG WKH SURJUDP VWRSV UXQQLQJ�

Example

>NEW

>100 PRINT -22/0
>110 PRINT 0^-2
>120 PRINT (-3)^1.2
>130 END
>RUN

 * WARNING:
   NUMBER TOO BIG IN 100
 -9.99999E+**

 * WARNING:
   NUMBER TOO BIG IN 110
  9.99999E+**

 * BAD VALUE IN 120
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2.2.9. Relational Ex pressions

5HODWLRQDO H[SUHVVLRQV DUH QRUPDOO\ XVHG LQ WKH ,)�7+(1�(/6( VWDWHPHQW EXW PD\ EH XVHG DQ\ZKHUH
QXPHULF H[SUHVVLRQV DUH DOORZHG� :KHQ \RX XVH UHODWLRQDO H[SUHVVLRQV ZLWKLQ D QXPHULF H[SUHVVLRQ� D
QXPHULF YDOXH RI �� LV JLYHQ LI WKH UHODWLRQ LV WUXH DQG D QXPHULF YDOXH RI � LV JLYHQ LI WKH UHODWLRQ LV IDOVH�

5HODWLRQDO RSHUDWLRQV DUH SHUIRUPHG IURP OHIW WR ULJKW EHIRUH VWULQJ FRQFDWHQDWLRQ DQG DIWHU DOO DULWKPHWLF
RSHUDWLRQV ZLWKLQ WKH H[SUHVVLRQ DUH FRPSOHWHG� 7R SHUIRUP VWULQJ FRQFDWHQDWLRQ EHIRUH UHODWLRQDO
RSHUDWLRQV DQG�RU WR SHUIRUP UHODWLRQDO RSHUDWLRQV EHIRUH DULWKPHWLF RSHUDWLRQV� \RX PXVW XVH
SDUHQWKHVHV� 9DOLG UHODWLRQDO RSHUDWRUV DUH�

� (TXDO WR � � � 1RW HTXDO WR ��!�
� /HVV WKDQ ��� � /HVV WKDQ RU HTXDO WR �� �
� *UHDWHU WKDQ �!� � *UHDWHU WKDQ RU HTXDO WR �! �

$Q H[SODQDWLRQ RI KRZ VWULQJ FRPSDULVRQV DUH SHUIRUPHG WR JLYH \RX D WUXH RI IDOVH UHVXOW LV GLVFXVVHG LQ
WKH ,)�7+(1�(/6(H[SODQDWLRQ�5HPHPEHU WKDW WKH UHVXOW \RXREWDLQ IURPWKH HYDOXDWLRQRI D UHODWLRQDO
RSHUDWRU LV DOZD\V D QXPEHU� ,I \RX WU\ WR XVH WKH UHVXOW DV D VWULQJ� \RX ZLOO JHW DQ HUURU�

Examples

>NEW

>100 A=2<5
>110 B=3<=2
>120 PRINT A;B
>130 END
>RUN
 -1   0

 ** DONE **

>NEW

>100 A$="HI"
>110 B$=" THERE!"
>120 PRINT (A$&B$)="HI!"
>130 END
>RUN
  0

 ** DONE **

>120 PRINT (A$&B$)>"HI"
>RUN
 -1

 ** DONE **
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>120 PRINT (A$>B$)*4
>RUN
 -4

 ** DONE **

>NEW

>100 A=2<4*3
>110 B=A=0
>120 PRINT A;B
>130 END
>RUN
 -1   0

 ** DONE **
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2.2.10. Strin g Expressions

6WULQJ H[SUHVVLRQV DUH FRQVWUXFWHG IURP VWULQJ YDULDEOHV� VWULQJ FRQVWDQWV� DQG IXQFWLRQ UHIHUHQFHV XVLQJ
WKH RSHUDWLRQ IRU FRQFDWHQDWLRQ �	�� 7KH RSHUDWLRQ RI FRQFDWHQDWLRQ DOORZV \RX WR FRPELQH VWULQJV
WRJHWKHU� $OO IXQFWLRQV UHIHUHQFHG LQ D VWULQJ H[SUHVVLRQ PXVW EH HLWKHU IXQFWLRQV VXSSOLHG LQ 7, %$6,&
�VHH %XLOW�,Q 6WULQJ )XQFWLRQV� RU GHILQHG E\ D'() VWDWHPHQW DQGPXVW KDYH D VWULQJ YDOXH� ,I HYDOXDWLRQ
RI D VWULQJ H[SUHVVLRQ UHVXOWV LQ D YDOXH ZKLFK H[FHHGV WKH PD[LPXP VWULQJ OHQJWK RI ��� FKDUDFWHUV� WKH
VWULQJ LV WUXQFDWHG RQ WKH ULJKW� DQG WKH SURJUDP FRQWLQXHV UXQQLQJ� 1R ZDUQLQJ LV JLYHQ�

1RWH WKDW DOO FKDUDFWHUV LQFOXGHG LQ D VWULQJ H[SUHVVLRQ DUH DOZD\V GLVSOD\HG RQ WKH VFUHHQ H[DFWO\ DV \RX
HQWHU WKHP�

Examples

>NEW

>100 A$="HI"
>110 B$="HELLO THERE!"
>120 C$="HOW ARE YOU?"
>130 MSG$=A$&SEG$(B$,6,7)
>140 PRINT MSG$&" "&C$
>1 50 END
>RUN
 HI THERE! HOW ARE YOU?

 ** DONE **
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2.2.11. Reserved Words

5HVHUYHG ZRUGV DUH ZRUGV WKDW PD\ QRW EH XVHG DV YDULDEOH QDPHV LQ 7, %$6,&� 1RWH WKDW RQO\ WKH H[DFW
ZRUG VKRZQ LV UHVHUYHG� <RXPD\ XVH UHVHUYHG ZRUGV DV SDUW RI D YDULDEOH QDPH �IRU H[DPSOH� $/(1 DQG
/(1*7+ DUH DOORZHG�� 7KH IROORZLQJ LV D FRPSOHWH OLVW RI DOO UHVHUYHG ZRUGV LQ 7, %$6,&�

$%6
$33(1'
$6&
$71
%$6(
%5($.
%<(
&$//
&+5�
&/26(
&21
&217,18(
&26
'$7$
'()
'(/(7(
',0
',63/$<
(',7
(/6(
(1'
(2)
(;3
),;('
)25
*2
*268%

*272
,)
,1387
,17
,17(51$/
/(1
/(7
/,67
/2*
1(:
1(;7
180
180%(5
2/'
21
23(1
237,21
287387
3(50$1(17
326
35,17
5$1'20,=(
5($'
5(&
5(/$7,9(
5(0
5(6

5(6(48(1&(
5(6725(
5(7851
51'
581
6$9(
6(*�
6(48(17,$/
6*1
6,1
645
67(3
6723
675�
68%
7$%
7$1
7+(1
72
75$&(
81%5($.
8175$&(
83'$7(
9$/
9$5,$%/(
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2.2.12. Statements Used as Commands

0DQ\ VWDWHPHQWV LQ 7, %$6,& FDQ EH HQWHUHG DV FRPPDQGV ZLWK QR OLQH QXPEHU� :KHQ D VWDWHPHQW LV
HQWHUHG DV D FRPPDQG� LW LV H[HFXWHG LPPHGLDWHO\ LQ WKH QRUPDO ZD\ �XQOHVV WKHUH LV DQ HUURU�� 7KH
IROORZLQJ VWDWHPHQWV PD\ EH HQWHUHG DV FRPPDQGV�

&$//
&/26(
',0HQVLRQ
',63/$<
(1'
/(7 �DVVLJQPHQW�
23(1
35,17
5$1'20,=(
5(0DUN
5($'
5(6725(
6723

2.2.13. Commands Used as Statements

6RPH FRPPDQGV LQ 7, %$6,& PD\ EH HQWHUHG DV SDUW RI D SURJUDP� *HQHUDOO\� WKH FRPPDQGV ZRUN WKH
VDPH ZD\ ZKHQ WKH\ DUH XVHG DV D VWDWHPHQW� 7KH IROORZLQJ FRPPDQGV PD\ EH XVHG LQ D SURJUDP�

%5($.
81%5($.
75$&(
8175$&(
'(/(7(
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2.3. Commands

2.3.1. Introduction

:KHQHYHU WKH SURPSW DQG IODVKLQJ FXUVRU �!�� DSSHDU DW WKH ERWWRP RI \RXU VFUHHQ� \RXU FRPSXWHU LV
LQ &RPPDQG �,PPHGLDWH� 0RGH� :KHQ \RXU FRPSXWHU LV LQ &RPPDQG 0RGH� \RX PD\ HQWHU DQ\ RI WKH
FRPPDQGV GLVFXVVHG LQ WKLV VHFWLRQ� &RPPDQGV PD\ EH W\SHG LQ DQG HQWHUHG ZLWKRXW EHLQJ SUHFHGHG E\
D OLQH QXPEHU� :KHQ D FRPPDQG LV HQWHUHG� \RXU FRPSXWHU SHUIRUPV WKH UHTXLUHG WDVN LPPHGLDWHO\�
0DQ\ VWDWHPHQWV PD\ DOVR EH HQWHUHG DV FRPPDQGV�

6RPH RI WKH FRPPDQGV GLVFXVVHG KHUH PD\ EH HQWHUHG DV VWDWHPHQWV� ,I WKH FRPPDQG PD\ EH HQWHUHG
DV D VWDWHPHQW� LW ZLOO EH QRWHG LQ WKH GLVFXVVLRQ�
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2.3.2. NEW

NEW

7KH1(:FRPPDQG HUDVHV WKH SURJUDP WKDW LV FXUUHQWO\ VWRUHG LQPHPRU\�(QWHULQJ WKH1(:FRPPDQG
FDQFHOV WKH HIIHFW RI WKH %5($. FRPPDQG DQG WKH 75$&( FRPPDQG� 7KH 1(: FRPPDQG DOVR FORVHV
DQ\ RSHQ ILOHV �VHH 23(1 VWDWHPHQW� DQG UHOHDVHV DOO VSDFH WKDW KDG EHHQ DOORFDWHG IRU VSHFLDO FKDUDFWHUV�
,Q DGGLWLRQ� WKH 1(: FRPPDQG HUDVHV DOO YDULDEOH YDOXHV DQG WKH WDEOH LQ ZKLFK YDULDEOH QDPHV DUH
VWRUHG� $IWHU WKH 1(: FRPPDQG LV SHUIRUPHG� WKH VFUHHQ LV FOHDUHG DQG WKHPHVVDJH �7, %$6,&5($'<�
LV GLVSOD\HG RQ WKH VFUHHQ� 7KH SURPSW DQG IODVKLQJ FXUVRU �!�� LQGLFDWH WKDW \RX PD\ HQWHU DQRWKHU
FRPPDQG RU D SURJUDP OLQH�

Example

 TI BASIC READY

>�
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2.3.3. LIST

LIST [ line-list ]
LIST " device-name "[: line-list ]

:KHQ WKH /,67 FRPPDQG LV HQWHUHG� WKH SURJUDP OLQHV VSHFLILHG E\ WKH OLQH�OLVW DUH GLVSOD\HG� ,I D
GHYLFH�QDPH LV HQWHUHG� WKHQ WKH VSHFLILHG SURJUDP OLQHV DUH SULQWHG RQ WKH VSHFLILHG GHYLFH�'HYLFH�QDPHV
IRU SRVVLEOH IXWXUH DFFHVVRU\ GHYLFHV ZLOO EH JLYHQ LQ WKHLU UHVSHFWLYH PDQXDOV� ,I QR GHYLFH�QDPH LV
HQWHUHG� WKH VSHFLILHG OLQHV DUH GLVSOD\HG RQ WKH VFUHHQ�

,I WKH /,67 FRPPDQG LV HQWHUHGZLWK QR OLQH�OLVW� WKHQ WKH HQWLUH SURJUDP LV GLVSOD\HG� 7KH SURJUDP OLQHV
DUH DOZD\V OLVWHG LQ DVFHQGLQJ RUGHU� 1RWH WKDW DOO XQQHFHVVDU\ EODQN VSDFHV WKDW ZHUH SUHVHQW ZKHQ \RX
HQWHUHG WKH SURJUDP OLQH ZHUH GHOHWHG ZKHQ WKH FRPSXWHU DFFHSWHG WKH OLQH� 1RWLFH WKDW ZKHQ \RX OLVW
WKH OLQHV� XQQHFHVVDU\ EODQN VSDFHV KDYH EHHQ GHOHWHG�

Example

>NEW

>100 A=279.3
>120 PRINT A;B
>110 B=-456.8
>130 END
>LIST

 100 A=279.3
 110 8=-456.8
 120 PRINT A;B
 130 END
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,I WKH OLQH�OLVW LV HQWHUHG� LW PD\ FRQVLVW RI D VLQJOH� QXPEHU� D VLQJOH QXPEHU SUHFHGHG E\ D K\SKHQ �IRU
H[DPSOH� ����� D VLQJOH QXPEHU IROORZHG E\ D K\SKHQ �IRU H[DPSOH� ����� RU D K\SKHQDWHG UDQJH RI OLQH
QXPEHUV� ,I WKH OLQH�OLVW LV�

� $ VLQJOH QXPEHU³ RQO\ WKH SURJUDP OLQH IRU WKH OLQH QXPEHU VSHFLILHG LV GLVSOD\HG RQ WKH VFUHHQ�

Example

>LIST 110
 110 B=-456.8

� $ VLQJOH QXPEHU SUHFHGHG E\ D K\SKHQ³ DOO SURJUDP OLQHV ZLWK OLQH QXPEHUV OHVV WKDQ RU HTXDO
WR WKH OLQH QXPEHU VSHFLILHG DUH GLVSOD\HG�

Example

>LIST -110
 100 A=279.3
 110 B=-456.8

� $ VLQJOH QXPEHU IROORZHG E\ D K\SKHQ ³ DOO SURJUDP OLQHV ZLWK OLQH QXPEHUV JUHDWHU WKDQ RU
HTXDO WR WKH OLQH QXPEHU VSHFLILHG DUH GLVSOD\HG�

Example

>LIST 120-
 120 PRINT A;B
 130 END

� $K\SKHQDWHG UDQJH RI OLQH QXPEHUV³DOO SURJUDP OLQHVZLWK OLQH QXPEHUV QRW OHVV WKDQ WKH ILUVW
OLQH QXPEHU LQ WKH UDQJH DQG QRW JUHDWHU WKDQ WKH VHFRQG OLQH QXPEHU DUH GLVSOD\HG�

Example

>LIST 90-120
 100 A=279.3
 110 B=-456.8
 120 PRINT A;B
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,I WKHUH LV D SURJUDP LQPHPRU\ EXW WKHUH DUH QR SURJUDP OLQHV ZLWKLQ WKH UDQJH VSHFLILHG E\ WKH OLQH�OLVW�
WKHQ D SURJUDP OLQH LV GLVSOD\HG DFFRUGLQJ WR WKH IROORZLQJ UXOHV� ,I WKH OLQH�OLVW VSHFLILHV

� /LQH QXPEHUV JUHDWHU WKDQ DQ\ LQ WKH SURJUDP ³ WKH KLJKHVW QXPEHUHG SURJUDP OLQH LV
GLVSOD\HG�

Example

>LIST 150-
 130 END

� /LQH QXPEHUV OHVV WKDQ DQ\ LQ WKH SURJUDP ³ WKH ORZHVW QXPEHUHG SURJUDP OLQH LV GLVSOD\HG�

Example

>LIST -90
 100 A=279.3

� /LQH QXPEHUV EHWZHHQ OLQHV LQ WKH SURJUDP ³ WKH QH[W KLJKHU QXPEHUHG OLQH LV GLVSOD\HG�

Example

>LIST 105
 110 B=-456.8

,I \RX HQWHU D /,67 FRPPDQG DQG VSHFLI\ D OLQH QXPEHU ZKLFK LV HTXDO WR ]HUR RU JUHDWHU WKDQ ������ WKH
PHVVDJH �%$' /,1( 180%(5� LV GLVSOD\HG�

Example

>LIST 0

 * BAD LINE NUMBER

>LIST 33961

 * BAD LINE NUMBER

,I \RX VSHFLI\ D OLQH QXPEHU ZKLFK LV QRW DQ LQWHJHU� WKH PHVVDJH �,1&255(&7 67$7(0(17� LV
GLVSOD\HG�

Example

>LIST 32.7

 * INCORRECT STATEMENT
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,I QR SURJUDP LV LQ PHPRU\ ZKHQ \RX HQWHU D /,67 FRPPDQG� WKH PHVVDJH �&$1
7 '2 7+$7� LV
GLVSOD\HG�

Example

>NEW

>LIST

 * CAN'T DO THAT

:KHQ SURJUDP OLQHV DUH EHLQJ GLVSOD\HG DIWHU WKH /,67 FRPPDQG KDV EHHQ HQWHUHG� \RX FDQ VWRS WKH
OLVWLQJ E\ SUHVVLQJ WKH %UHDN NH\ �CLEAR ��

+HUH LV D TXLFN VXPPDU\ RI WKH OLQHV OLVWHG ZKHQ VSHFLILHG LQ WKH OLQH�OLVW�

&RPPDQG /LQHV 'LVSOD\HG

/,67 $OO SURJUDP OLQHV
/,67 [ 3URJUDP OLQH QXPEHU [
/,67 [�\ 3URJUDP OLQHV EHWZHHQ [ DQG \� LQFOXVLYH
/,67 [� 3URJUDP OLQHV JUHDWHU WKDQ RU HTXDO WR [
/,67 �\ 3URJUDP OLQHV OHVV WKDQ RU HTXDO WR \

/,67 PD\ DOVR EH XVHG WR GLUHFW RXWSXW WR DQ DFFHVVRU\ GHYLFH� )RU H[DPSOH�

LIST "TP"

FDXVHV \RXU SURJUDP WR EH SULQWHG� LI WKH 7, 6ROLG 6WDWH 7KHUPDO 3ULQWHU LV DWWDFKHG� DQG

LIST "RS232/1":100-200

RXWSXWV SURJUDP OLQHV ��� WR ��� WR WKH 7, 56��� ,QWHUIDFH� 1RWH WKDW WKH QDPH RI WKH GHYLFH PXVW EH
HQFORVHG LQ TXRWDWLRQ PDUNV� )RU PRUH LQIRUPDWLRQ UHIHU WR WKH RZQHU
V PDQXDO WKDW FRPHV ZLWK WKH
DFFHVVRU\ GHYLFH�
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2.3.4. RUN

RUN [ line-number ]

(QWHULQJ WKH581FRPPDQG FDXVHV WKH SURJUDP VWRUHG LQPHPRU\ WR EHJLQ UXQQLQJ� %HIRUH WKH SURJUDP
VWDUWV UXQQLQJ� WKH YDOXHV RI DOO QXPHULF YDULDEOHV DUH VHW WR ]HUR� WKH YDOXHV RI DOO VWULQJ YDULDEOHV DUH
VHW WR QXOO �D VWULQJ RI ]HUR FKDUDFWHUV�� DQG DQ\ VSDFH SUHYLRXVO\ DOORFDWHG IRU VSHFLDO JUDSKLFV FKDUDFWHUV
LV UHOHDVHG�

,I QR OLQH�QXPEHU LV VSHFLILHG ZKHQ WKH 581 FRPPDQG LV HQWHUHG� WKHQ WKH SURJUDP VWDUWV UXQQLQJ DW
WKH ORZHVW QXPEHUHG OLQH LQ WKH SURJUDP�

Example

>NEW

>100 A=-16
>110 B=25
>120 PRINT A;B
>130 END
>RUN
 -16  25

 ** DONE **

,I D OLQH�QXPEHU LV VSHFLILHG ZKHQ WKH 581 FRPPDQG LV HQWHUHG� WKHQ WKH SURJUDP VWDUWV UXQQLQJ DW WKH
VSHFLILHG SURJUDP OLQH� 1RWH LQ WKLV H[DPSOH WKDW VLQFH WKH SURJUDP EHJLQV UXQQLQJ DW OLQH ���� WKH YDOXH
RI $ UHPDLQV ]HUR�

Example

>RUN 110
  0   25

 ** DONE **

,I \RX VSHFLI\ D OLQH�QXPEHU ZKLFK LV QRW LQ WKH SURJUDP� WKH PHVVDJH �%$' /,1( 180%(5� LV
GLVSOD\HG�

Example

>RUN 115

 * BAD LINE NUMBER
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,I \RX HQWHU D 581 FRPPDQG ZKHQ WKHUH LV QR SURJUDP LQ PHPRU\� WKH PHVVDJH �&$1
7 '2 7+$7� LV
GLVSOD\HG�

Example

>NEW

>RUN

 * CAN'T DO THAT
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2.3.5. BYE

BYE

:KHQ \RX DUH ILQLVKHG ZRUNLQJ DQG DUH UHDG\ WR OHDYH %$6,&� VLPSO\ HQWHU WKH %<( FRPPDQG� :H
UHFRPPHQG WKDW \RX DOZD\V XVH WKH %<( FRPPDQG �LQVWHDG RI QUIT� ZKHQ \RX ZLVK WR OHDYH %$6,&�
:KHQ WKH %<( FRPPDQG LV HQWHUHG� WKH ILUVW MRE \RXU FRPSXWHU SHUIRUPV LV FORVLQJ DOO RSHQ ILOHV �VHH
23(1 VWDWHPHQW�� 7KHQ� WKH SURJUDP LQ PHPRU\ DQG DOO YDULDEOH YDOXHV DUH HUDVHG� )LQDOO\� WKH
FRPSXWHU LV UHVHW VR WKDW LW LV UHDG\ WR JR DJDLQ ZKHQ \RX ZDQW WR UHWXUQ WR %$6,&� $IWHU WKH %<(
FRPPDQG LV SHUIRUPHG� WKH PDVWHU FRPSXWHU WLWOH VFUHHQ UHDSSHDUV�

Example

>NEW

>100 LET X$="HELLO, GENIUS!"
>110 PRINT X$
>120 END
>RUN
 HELLO, GENIUS!

 ** DONE **

>BYE

�PDVWHU FRPSXWHU WLWOH VFUHHQ DSSHDUV�
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2.3.6. NUMBER

NUMBER [initial-line ],[ increment ]
NUM [ initial-line ],[ increment ]

:KHQ WKH 180%(5 FRPPDQG LV HQWHUHG� \RXU FRPSXWHU DXWRPDWLFDOO\ JHQHUDWHV OLQH QXPEHUV IRU \RX�
<RXU FRPSXWHU LV LQ 1XPEHU 0RGH ZKHQ LW LV JHQHUDWLQJ OLQH QXPEHUV� ,Q 1XPEHU 0RGH HDFK OLQH
HQWHUHG LQ UHVSRQVH WR D JHQHUDWHG OLQH QXPEHU LV DGGHG WR WKH SURJUDP�

7KH ILUVW OLQH QXPEHU GLVSOD\HG DIWHU HQWHULQJ WKH 180%(5 FRPPDQG LV WKH VSHFLILHG LQLWLDO�OLQH�
6XFFHHGLQJ OLQH QXPEHUV DUH JHQHUDWHG XVLQJ WKH VSHFLILHG LQFUHPHQW� 7R WHUPLQDWH WKH DXWRPDWLF
JHQHUDWLRQ RI OLQH QXPEHUV DQG OHDYH 1XPEHU 0RGH� SUHVV ENTER LPPHGLDWHO\ DIWHU WKH JHQHUDWHG OLQH
QXPEHU LV GLVSOD\HG� 7KH HPSW\ OLQH LV QRW DGGHG WR WKH SURJUDP�

Example

>NEW

>NUMBER 10,5

>10 C=38.2
>15 D=16.7
>20 PRINT C;D
>25 END
>30 ENTER
>LIST
 10 C=38.2
 15 D=16.7
 20 PRINT C;B
 25 END

,I QR LQLWLDO�OLQH DQG QR LQFUHPHQW DUH VSHFLILHG� WKHQ ��� LV XVHG DV WKH LQLWLDO�OLQH DQG �� LV XVHG DV WKH
LQFUHPHQW�

Example

>NEW

>NUM
>100 B$="HELLO!"
>110 PRINT B$
>120 END
>130 ENTER
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,I \RX VSHFLI\ RQO\ DQ LQLWLDO�OLQH� WKHQ �� LV XVHG DV WKH LQFUHPHQW�

Example

>NEW

>NUMBER 50
>50 C$="HI!"
>60 PRINT C$
>70 END
>80 ENTER

,I \RX VSHFLI\ MXVW DQ LQFUHPHQW� WKHQ ��� LV XVHG DV WKH LQLWLDO�OLQH� 1RWH WKH FRPPD EHIRUH WKH ILYH LQ
WKH H[DPSOH� 5HPHPEHU� LI \RX ZLVK WR VSHFLI\ RQO\ DQ LQFUHPHQW� WKH FRPPD PXVW EH W\SHG EHIRUH WKH
LQFUHPHQW�

Example

>NEW

>NUM ,5
>100 Z=99.7
>105 PRINT Z
>110 END
>115 ENTER
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:KHQ \RX DUH LQ 1XPEHU 0RGH� LI D OLQH QXPEHU JHQHUDWHG LV DOUHDG\ D OLQH LQ WKH SURJUDP� WKHQ WKH
H[LVWLQJ SURJUDP OLQH LV GLVSOD\HG ZLWK WKH OLQH QXPEHU� 1RWH WKDW ZKHQ DQ H[LVWLQJ SURJUDP OLQH LV
GLVSOD\HG LQ 1XPEHU 0RGH� WKH SURPSW FKDUDFWHU �!� LV QRW VKRZQ WR WKH OHIW RI WKH OLQH QXPEHU� 7KLV
LQGLFDWHV WKH OLQH LV DQ H[LVWLQJ SURJUDP OLQH DQG \RX PD\ FKRRVH WR HGLW WKH OLQH� )RU LQIRUPDWLRQ RQ
HGLWLQJ� VHH WKH VHFWLRQ EHORZ� ,I \RX GR QRW ZDQW WR FKDQJH WKH H[LVWLQJ OLQH� VLPSO\ SUHVV ENTER ZKHQ
WKH OLQH LV GLVSOD\HG DQG LW ZLOO QRW EH FKDQJHG� $IWHU \RX SUHVV ENTER� WKH QH[W OLQH QXPEHU LV
JHQHUDWHG�

Example

>NEW

>100 A=37.1
>110 B=49.6
>NUMBER 110
 110 B=49.6
>120 PRINT A;B
>130 END
>140 ENTER
>LIST
 100 A=37.1
 110 B=49.6
 120 PRINT A;B
 130 END

,Q 1XPEHU 0RGH� LI \RX HQWHU D SURJUDP OLQH DQG DQ HUURU RFFXUV� WKH DSSURSULDWH HUURU PHVVDJH LV
GLVSOD\HG DV XVXDO DQG WKHQ WKH VDPH OLQH QXPEHU LV GLVSOD\HG DJDLQ� 5HW\SH WKH OLQH FRUUHFWO\ DQG WKHQ
HQWHU LW DJDLQ� ,I D OLQH QXPEHU ZRXOG EH JHQHUDWHG LQ 1XPEHU 0RGH ZKLFK LV JUHDWHU WKDQ ������ WKH
FRPSXWHU OHDYHV 1XPEHU 0RGH�

2.3.6.1. Editing In Number Mode

:KHWKHU \RX DUH HQWHULQJ QHZ OLQHV RU FKDQJLQJ H[LVWLQJ SURJUDP OLQHV ZKLOH LQ 1XPEHU0RGH� DOO RI WKH
VSHFLDO HGLWLQJ NH\V PD\ EH XVHG� 6LQFH VRPH RI WKH NH\V ZRUN GLIIHUHQWO\ LQ 1XPEHU 0RGH WKDQ LQ
&RPPDQG 0RGH� WKH NH\V DQG KRZ WKH\ ZRUN LQ 1XPEHU 0RGH DUH GLVFXVVHG KHUH�

ENTER³7KLV NH\ KDV GLIIHUHQW IXQFWLRQV GHSHQGLQJ RQ WKH VLWXDWLRQ� 7KH IXQFWLRQV DQG VLWXDWLRQV DUH
GHVFULEHG EHORZ�
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� ,I \RX SUHVV ENTER LPPHGLDWHO\ DIWHU D OLQH QXPEHU LV JHQHUDWHG� WKHQ WKH FRPSXWHU OHDYHV
1XPEHU 0RGH�

� ,I \RX W\SH LQ D VWDWHPHQW DIWHU WKH OLQH QXPEHU LV JHQHUDWHG DQG WKHQ SUHVV ENTER� WKH QHZ OLQH
LV DGGHG WR WKH SURJUDP� 7KHQ WKH QH[W OLQH QXPEHU LV JHQHUDWHG�

� ,I DQ H[LVWLQJ SURJUDP OLQH LV GLVSOD\HG DQG \RX SUHVV ENTER LPPHGLDWHO\ DIWHU LW LV GLVSOD\HG�
WKH OLQH UHPDLQV WKH VDPH LQ WKH SURJUDP� 7KHQ WKH QH[W OLQH QXPEHU LV JHQHUDWHG�

� ,I DQ H[LVWLQJ SURJUDP OLQH LV GLVSOD\HG DQG \RX HUDVH WKH HQWLUH WH[W RI WKH OLQH �OHDYLQJ RQO\ WKH
OLQH QXPEHU RQ WKH VFUHHQ� DQG WKHQ SUHVV ENTER� WKH FRPSXWHU OHDYHV 1XPEHU 0RGH� 7KH
SURJUDP OLQH LV QRW UHPRYHG IURP WKH SURJUDP�

� ,I \RX HGLW D OLQH DIWHU LW LV GLVSOD\HG DV DQ H[LVWLQJ SURJUDP OLQH DQG WH[W VWLOO UHPDLQV DIWHU WKH
OLQH QXPEHU DQG WKHQ SUHVVENTER� WKH H[LVWLQJ SURJUDP OLQH LV UHSODFHG E\ WKH HGLWHG OLQH� 7KHQ
WKH QH[W OLQH QXPEHU LV JHQHUDWHG�

FCTN �� (UP)³ 7KH 8S�$UURZ NH\ ZRUNV H[DFWO\ WKH VDPH DV WKH ENTER NH\ LQ 1XPEHU 0RGH�

FCTN �� (DOWN)³ 7KH 'RZQ�$UURZ NH\ ZRUNV H[DFWO\ WKH VDPH DV WKH ENTER NH\ LQ 1XPEHU 0RGH�

FCTN �� (LEFT)³7KH /HIW�$UURZ NH\ PRYHV WKH FXUVRU RQH SRVLWLRQ WR WKH OHIW� :KHQ WKH FXUVRU PRYHV
RYHU D FKDUDFWHU LW GRHV QRW GHOHWH RU FKDQJH LW LQ DQ\ ZD\�

FCTN �� (RIGHT) ³ 7KH 5LJKW�$UURZ NH\ PRYHV WKH FXUVRU RQH SRVLWLRQ WR WKH ULJKW� 8VLQJ WKLV NH\
DOORZV \RX WR PRYH WKH FXUVRU RYHU D FKDUDFWHU ZLWKRXW GHOHWLQJ RU FKDQJLQJ LW LQ DQ\ ZD\�

FCTN 2 (INS)³ 7KH ,QVHUW NH\ ZRUNV LQ 1XPEHU 0RGH MXVW DV LW GRHV LQ &RPPDQG 0RGH� 6HH 6SHFLDO
.H\V IRU LQIRUPDWLRQ�

FCTN 1 (DEL)³ 7KH 'HOHWH NH\ ZRUNV LQ 1XPEHU 0RGH MXVW DV LW GRHV LQ &RPPDQG 0RGH� 6HH 6SHFLDO
.H\V IRU LQIRUPDWLRQ�

FCTN 4 (CLEAR)³,I \RX SUHVV WKH &OHDU NH\ DW DQ\ WLPHZKLOH LQ1XPEHU0RGH� WKH FXUUHQW OLQH VFUROOV
XS RQ WKH VFUHHQ DQG WKH FRPSXWHU OHDYHV 1XPEHU 0RGH� $Q\ FKDQJHV ZKLFK KDG EHHQ PDGH RQ WKH OLQH
EHIRUH \RX SUHVVHG WKH &OHDU NH\ DUH LJQRUHG� 7KXV� LI \RX ZHUH HGLWLQJ DQ H[LVWLQJ SURJUDP OLQH� WKH
SURJUDP OLQH GRHV QRW FKDQJH� ,I \RX ZHUH W\SLQJ LQ D OLQH� WKH OLQH LV QRW DGGHG WR WKH SURJUDP�

FCTN 3 (ERASE)³ 7KH (UDVH NH\ HUDVHV WKH HQWLUH WH[W RI WKH SURJUDP OLQH EHLQJ GLVSOD\HG� 7KH OLQH
QXPEHU LV VWLOO GLVSOD\HG�
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2.3.7. RESEQUENCE

RESEQUENCE [initial-line ][, increment ]
RES [ initial-line ][, increment ]

:KHQ WKH 5(6(48(1&( FRPPDQG LV HQWHUHG� DOO OLQHV LQ WKH SURJUDP DUH DVVLJQHG QHZ OLQH QXPEHUV
DFFRUGLQJ WR WKH VSHFLILHG LQLWLDO�OLQH DQG LQFUHPHQW�

7KH QHZ OLQH QXPEHU RI WKH ILUVW OLQH LQ WKH SURJUDP LV WKH VSHFLILHG LQLWLDO�OLQH� 6XFFHHGLQJ OLQH QXPEHUV
DUH DVVLJQHG XVLQJ WKH VSHFLILHG LQFUHPHQW�

Example

>NEW

>100 A=27.9
>110 B=34.1
>120 PRINT A;B
>130 END

>RESEQUENCE 20,5
>LIST
 20 A=27.9
 25 B=34.1
 30 PRINT A;B
 35 END

,I QR LQLWLDO�OLQH DQG QR LQFUHPHQW DUH VSHFLILHG� WKHQ ��� LV XVHG DV WKH LQLWLDO�OLQH DQG �� LV XVHG DV WKH
LQFUHPHQW�

Example

>RES
>LIST
 100 A=27.9
 110 8=34.1
 120 PRINT A;B
 130 END
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,I \RX VSHFLI\ RQO\ DQ LQLWLDO�OLQH WKHQ �� LV XVHG DV WKH LQFUHPHQW�

Example

>RES 50
>LIST
 50 A=27.9
 60 B=34.1
 70 PRINT A;B
 80 END

,I \RX VSHFLI\ MXVW DQ LQFUHPHQW� WKHQ ��� LV XVHG DV WKH LQLWLDO�OLQH� 1RWH WKH FRPPD EHIRUH WKH ILYH LQ
WKH H[DPSOH� 5HPHPEHU� LI \RX ZLVK WR VSHFLI\ RQO\ DQ LQFUHPHQW� WKH FRPPD PXVW EH W\SHG EHIRUH WKH
LQFUHPHQW�

Example

>RES ,5
>LIST
 100 A=27.9
 105 8=34.1
 110 PRINT A;B
 115 END

$OO OLQH QXPEHU UHIHUHQFHV LQ 7, %$6,& VWDWHPHQWV FRQWDLQHG LQ WKH SURJUDP DUH FKDQJHG WR WKH QHZ OLQH
QXPEHUV� /LQH QXPEHUV ZKLFK PD\ EH PHQWLRQHG LQ WKH 5(0 VWDWHPHQW DUH QRW FKDQJHG VLQFH WKH\ DUH
QRW HVVHQWLDO WR WKH UXQQLQJ RI WKH SURJUDP�

Example

>NEW

>100 REM THE VALUE OF "A" WIL
 L BE PRINTED IN LINE 120
>110 A=A+1
>120 PRINT A
>130 GO TO 110
>RESEQUENCE 10,5
>LIST
 10 REM THE VALUE OF "A" WIL
 L BE PRINTED IN LINE 120
 15 A=A+1
 20 PRINT A
 25 GO TO 15
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,I D OLQH QXPEHU LV XVHG LQ D SURJUDP OLQH ZKLFK LV QRW D FXUUHQWO\ XVHG OLQH QXPEHU� WKHQ WKH OLQH
QXPEHU UHIHUHQFH LV FKDQJHG WR ������ 1R HUURU RU ZDUQLQJ LV JLYHQ�

Example

>NEW

>100 Z=Z+2
>110 PRINT Z
>120 IF Z=50 THEN 150
>130 GO TO 100
>140 END
>RES 10,5
>LIST
 10 Z=Z+2
 15 PRINT Z
 20 IF Z=50 THEN 32767
 25 GO TO 10
 30 END

,I \RX HQWHU D YDOXH IRU WKH LQLWLDO�OLQH DQG LQFUHPHQW ZKLFK ZRXOG JLYH YDOXHV JUHDWHU WKDQ ����� IRU
VRPH QHZ OLQH QXPEHUV� WKH PHVVDJH �%$' /,1( 180%(5� LV GLVSOD\HG� ,I WKLV HUURU RFFXUV� QR OLQH
QXPEHUV LQ WKH SURJUDP DUH FKDQJHG�

Example

>RESEQUENCE 32600,100
 * BAD LINE NUMBER

>LIST
 10 Z=Z+2
 15 PRINT Z
 20 IF Z=50 THEN 32767
 25 GO TO 10
 30 END

,I \RX HQWHU D5(6(48(1&( FRPPDQGZKLOH QR SURJUDP LV LQPHPRU\� WKHPHVVDJH �&$1
7'27+$7�
LV GLVSOD\HG�

Example

>NEW

>RESEQUENCE

 * CAN'T DO THAT
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2.3.8. BREAK

BREAK line-list

:KHQ WKH %5($. FRPPDQG LV HQWHUHG� EUHDNSRLQWV DUH VHW DW WKH SURJUDP OLQHV OLVWHG LQ WKH OLQH�OLVW
%UHDNSRLQWV DUH XVXDOO\ VHW WR KHOS \RX ILQG HUURUV LQ \RXU SURJUDP� :KHQ \RX VHW D EUHDNSRLQW DW D
VSHFLILF OLQH XVLQJ WKH %5($. FRPPDQG� \RX WHOO WKH FRPSXWHU WR VWRS UXQQLQJ WKH SURJUDP EHIRUH
SHUIRUPLQJ WKH VWDWHPHQW RQ WKDW OLQH�

Example

>NEW

>100 A=26.7
>110 C=1 9.3
>120 PRINT A
>130 PRINT C
>140 END

7KH OLQH�OLVW LV D OLVW RI OLQH QXPEHUV ZKHUH \RX ZLVK WR VHW EUHDNSRLQWV� 7KH OLQH QXPEHUV DUH VHSDUDWHG
E\ FRPPDV �IRU H[DPSOH� %5($. ���������� 2I FRXUVH� \RX PD\ FKRRVH WR KDYH RQO\ RQH OLQH QXPEHU LQ
WKH OLVW�

Example

>BREAK 110

(DFK WLPH D OLQH ZKHUH D EUHDNSRLQW LV VHW LV UHDFKHG ZKLOH WKH SURJUDP LV UXQQLQJ� WKH SURJUDP VWRSV
UXQQLQJ EHIRUH WKH VWDWHPHQW RQ WKDW OLQH LV SHUIRUPHG� :KHQ WKH SURJUDP VWRSV UXQQLQJ EHFDXVH RI D
EUHDNSRLQW� WKH PHVVDJH �%5($.32,17 $7 OLQH�QXPEHU� LV GLVSOD\HG� DQG \RX DUH SURPSWHG ZLWK WKH
IODVKLQJ FXUVRU WR HQWHU D FRPPDQG�

Example

>RUN

 * BREAKPOINT AT 110

>�
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:KHQ WKH SURJUDP VWRSV UXQQLQJ EHFDXVH RI D EUHDNSRLQW� \RXPD\ HQWHU DQ\ FRPPDQG RU DQ\ VWDWHPHQW
WKDW FDQ EH XVHG DV D FRPPDQG� 7KHUH LV QR FKDQJH LQ WKH YDOXH RI WKH YDULDEOHV XQOHVV \RX HQWHU D
VWDWHPHQW WKDW ZLOO DVVLJQ D QHZ YDOXH� 1RWH WKDW LQ WKLV H[DPSOH & VWLOO HTXDOV ]HUR VLQFH WKH DVVLJQPHQW
LQ VWDWHPHQW ��� KDV QRW EHHQ SHUIRUPHG�

Example

>LIST 110
 110 C=19.3
>PRINT A;C
  26.7  0

>A=5.8

>PRINT A
  5.8

<RX FDQ VWDUW UXQQLQJ WKH SURJUDP DJDLQ �EHJLQQLQJ ZLWK WKH OLQH ZKHUH WKH EUHDNSRLQW ZDV VHW� E\
HQWHULQJ WKH &217,18( FRPPDQG� 1RWH WKH YDOXH RI $ZDV FKDQJHG HDUOLHU LQ WKH H[DPSOH� <RX FDQQRW
HQWHU WKH &217,18( FRPPDQG DIWHU \RX KDYH HGLWHG WKH SURJUDP �DGGHG� GHOHWHG� RU FKDQJHG SURJUDP
OLQHV�� 7KLV SUHYHQWV HUURUV WKDW FRXOG UHVXOW IURP VWDUWLQJ D UHYLVHG SURJUDP LQ WKH PLGGOH� ,I \RX HQWHU
D &217,18( FRPPDQG DIWHU \RX KDYH HGLWHG WKH SURJUDP� WKH PHVVDJH �&$1
7 &217,18(� LV
GLVSOD\HG RQ WKH VFUHHQ�

Example

>CONTINUE
  5.8
  19.3

 ** DONE **

>BREAK 120

>RUN

 * BREAKPOINT AT 120

>110 ENTER
>CONTINUE
 * CAN'T CONTINUE
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:KHQ D EUHDNSRLQW LV WDNHQ �SURJUDP VWRSV UXQQLQJ EHFDXVH RI D EUHDNSRLQW�� WKH EUHDNSRLQW DW WKDW OLQH
LV UHPRYHG� $QRWKHU ZD\ WR UHPRYH EUHDNSRLQWV LV WR XVH WKH 81%5($. FRPPDQG� ,I D EUHDNSRLQW LV VHW
DW D SURJUDP OLQH DQG WKDW OLQH LV GHOHWHG� WKH EUHDNSRLQW LV DOVR UHPRYHG� %UHDNSRLQWV DUH UHPRYHG IURP
DOO SURJUDP OLQHV ZKHQ D 6$9( FRPPDQG RU D 1(: FRPPDQG LV HQWHUHG� 1RWH WKDW LQ WKH H[DPSOH WKH
EUHDNSRLQW DW ���ZDV UHPRYHGZKHQ WKH EUHDNSRLQWZDV WDNHQ�ZKLOH WKH EUHDNSRLQW DW ���ZDV UHPRYHG
E\ WKH 81%5($. FRPPDQG�

Example

>110 C=19.3
>RUN
  26.7
  19.3

 ** DONE **

>BREAK 110,130

>RUN

 * BREAKPOINT AT 110

>UNBREAK

>CONTINUE
  26.7
  19.3

 ** DONE **

>RUN
  26.7
  19.3

 ** DONE **
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:KHQHYHU D EUHDNSRLQW LV WDNHQ� WKH VWDQGDUG FKDUDFWHU VHW LV UHVWRUHG� 7KXV� DQ\ VWDQGDUG FKDUDFWHUV
WKDW KDG EHHQ UHGHILQHG E\ &$// &+$5 ZLOO EH FRQYHUWHG EDFN WR WKH VWDQGDUG FKDUDFWHUV� &KDUDFWHUV
GHILQHG LQ WKH UDQJH ������� DUH XQDIIHFWHG� 1RWH WKDW ZKHQ WKLV H[DPSOH SURJUDP LV UXQ� D VROLG EDU
DSSHDUV RQ WKH VFUHHQ XQWLO WKH EUHDNSRLQW LV WDNHQ�:KHQ WKH EUHDNSRLQW LV WDNHQ� WKH EDU EHFRPHV D URZ
RI DVWHULVNV VLQFH FKDUDFWHU �� LV D VWDQGDUG FKDUDFWHU�

>NEW

>100 CALL CLEAR
>110 CALL CHAR(42,"FFFFFFFFFF
 FFFFFF")
>120 CALL HCHAR(12,12,42,10)
>130 FOR I=1 TO 500
>140 NEXT I
>150 END
>BREAK 150

>RUN

�VFUHHQ FOHDUV�
�VROLG EODFN OLQH DSSHDUV RQ VFUHHQ�

>CONTINUE

 ** DONE **
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7KH %5($. FRPPDQG PD\ DOVR EH XVHG DV D VWDWHPHQW LQ SURJUDPV� ,I WKH %5($. FRPPDQG LV HQWHUHG
DV D VWDWHPHQW ZLWK D OLQH�OLVW� WKHQ EUHDNSRLQWV DUH VHW DW WKH OLQH QXPEHUV VSHFLILHG� %UHDNSRLQWV VHW
LQ WKLV PDQQHU PD\ EH UHPRYHG DV GLVFXVVHG HDUOLHU� 5HPHPEHU� WKRXJK� ZKHQ WKH %5($. FRPPDQG LV
HQWHUHG DV D VWDWHPHQW ZLWK D OLQH�OLVW� WKH EUHDNSRLQWV DUH VHW DJDLQ HDFK WLPH WKH VWDWHPHQW LV
SHUIRUPHG�

Example

>NEW

>100 B=29.7
>110 BREAK 120,140
>120 H=15.8
>130 PRINT B
>140 PRINT H
>150 END
>RUN

 * BREAKPOINT AT 120

>UNBREAK

>CONTINUE
  29.7
  15.8

 ** DONE **

,I WKH %5($. FRPPDQG LV HQWHUHG DV D VWDWHPHQW DQG QR OLQH�OLVW LV VSHFLILHG� WKHQ WKH VWDWHPHQW LWVHOI
DFWV OLNH D EUHDNSRLQW� (DFK WLPH WKH VWDWHPHQW LV SHUIRUPHG� WKH SURJUDP VWRSV UXQQLQJ� 7KH RQO\ ZD\
WR NHHS WKH SURJUDP IURP VWRSSLQJ DW D %5($. VWDWHPHQW LV WR GHOHWH WKH OLQH IURP WKH SURJUDP� 1RWH
WKDW D %5($. FRPPDQG ZLWKRXW D OLQH�OLVW PD\ RQO\ EH HQWHUHG DV D SURJUDP OLQH�

Example

>110 BREAK
>RUN

 * BREAKPOINT AT 110

>CONTINUE
  29.7
  15.8

 ** DONE **

>110 ENTER
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,I \RX VSHFLI\ D OLQH QXPEHU LQ WKH OLQH�OLVW ZKLFK LV HTXDO WR ]HUR RU JUHDWHU WKDQ ������ WKH PHVVDJH
�%$' /,1( 180%(5� LV GLVSOD\HG DQG WKH FRPPDQG LV LJQRUHG �QR EUHDNSRLQWV DUH VHW DW DQ\ OLQH
VSHFLILHG��

Example

>BREAK 120,130140

 * BAD LINE NUMBER

>RUN
  29.7
  15.8

 ** DONE **

,I \RX VSHFLI\ D OLQH QXPEHU LQ WKH OLQH�OLVW ZKLFK LV D YDOLG OLQH QXPEHU EXW LV QRW D OLQH LQ WKH SURJUDP�
WKH ZDUQLQJ �%$' /,1(180%(5� LV GLVSOD\HG� %UHDNSRLQWV ZLOO EH VHW DW WKH OLQHV VSHFLILHG ZKLFK DUH
SURJUDP OLQHV�

Examples

>110 BREAK 125,140
>RUN

 * WARNING:
   BAD LINE NUMBER IN 110
  29.7

 * BREAKPOINT AT 140

>CONTINUE
  15.8

 ** DONE **
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2.3.9. UNBREAK

UNBREAK [line-list ]

7KH 81%5($. FRPPDQG LV XVHG WR UHPRYH EUHDNSRLQWV IURP WKH SURJUDP OLQHV OLVWHG LQ WKH OLQH�OLVW�
)RU DQ H[SODQDWLRQ RI EUHDNSRLQWV DQG KRZ WKH\ DUH VHW� VHH WKH %5($. FRPPDQG�

Example

>NEW

>100 A=26.7
>110 C=19.3
>120 PRINT A
>130 PRINT C
>140 END
>BREAK 110,130

>RUN

 * BREAKPOINT AT 110

7KH OLQH�OLVW LV D OLVW RI OLQH QXPEHUV ZKHUH \RX ZDQW WR UHPRYH EUHDNSRLQWV� 7KH OLQH QXPEHUV DUH
VHSDUDWHG E\ FRPPDV� �)RU H[DPSOH� 81%5($. ������� ,I \RX VSHFLI\ RQO\ RQH OLQH QXPEHU LQ WKH
OLQH�OLVW� QR FRPPDV DUH QHHGHG�

Example

>UNBREAK 130

>CONTINUE
  26.7
  19.3

 ** DONE **
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,I \RX HQWHU DQ 81%5($. FRPPDQG ZLWK QR OLQH�OLVW� WKHQ DOO EUHDNSRLQWV ZKLFK KDYH EHHQ VHW E\ D
%5($. FRPPDQG RU VWDWHPHQW DUH UHPRYHG� 1RWH WKDW WKH 81%5($. FRPPDQG KDV QR HIIHFW RQ D
%5($. VWDWHPHQW ZLWK QR OLQH�OLVW� 7KH RQO\ ZD\ WR NHHS WKH SURJUDP IURP VWRSSLQJ DW D %5($.
VWDWHPHQW ZLWK QR OLQH�OLVW LV WR GHOHWH WKH OLQH�

Example

>125 BREAK
>BREAK 100,120,130

>RUN

 * BREAKPOINT AT 100
>UNBREAK

>CONTINUE
  26.7

 * BREAKPOINT AT 125

>CONTINUE
  19.3

 ** DONE **

7KH 81%5($. FRPPDQG PD\ DOVR EH XVHG DV D VWDWHPHQW LQ D SURJUDP� 7KH 81%5($. VWDWHPHQW LV
SHUIRUPHG MXVW OLNH WKH 81%5($. FRPPDQG� 1RWH LQ WKH H[DPSOH� WKH 81%5($. VWDWHPHQW UHPRYHG
WKH EUHDNSRLQW WKDW ZDV VHW DW ����

Example

>BREAK 130

>125 UNBREAK 130
>RUN
  26.7
  19.3

 ** DONE **

>125 ENTER
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,I \RX VSHFLI\ D OLQH QXPEHU LQ WKH OLQH�OLVW ZKLFK LV HTXDO WR ]HUR RU JUHDWHU WKDQ ������ WKH PHVVDJH
�%$'/,1(180%(5� LV GLVSOD\HG DQG WKH FRPPDQG LV LJQRUHG �QR EUHDNSRLQWV DUH UHPRYHG DW DQ\ OLQH
VSHFLILHG��

Example

>BREAK 130

>UNBREAK 130,110150

 * BAD LINE NUMBER

>RUN
  26.7

 * BREAKPOINT AT 130

>CONTINUE
  19.3

 ** DONE **

,I \RX VSHFLI\ D OLQH QXPEHU LQ WKH OLQH�OLVW ZKLFK LV D YDOLG OLQH QXPEHU EXW LV QRW D OLQH LQ WKH SURJUDP�
WKH ZDUQLQJ �%$' /,1( 180%(5� LV GLVSOD\HG� %UHDNSRLQWV DUH UHPRYHG DW WKH OLQHV VSHFLILHG ZKLFK
DUH SURJUDP OLQHV�

Example

>BREAK 130

>UNBREAK 130,105

 * WARNING:
   BAD LINE NUMBER

>RUN
  26.7
  19.3

 ** DONE **
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2.3.10. CONTINUE

CONTINUE
CON

7KH&217,18(FRPPDQGPD\EH HQWHUHGZKHQHYHU WKHSURJUDPVWRSV UXQQLQJEHFDXVH RI D EUHDNSRLQW�
)RU DQ H[SODQDWLRQ RI EUHDNSRLQWV DQG KRZ WKH\ DUH VHW� VHH WKH %5($. FRPPDQG� 5HPHPEHU WKDW D
EUHDNSRLQW LV DOVR WDNHQ ZKHQ WKH %UHDN NH\ �CLEAR � LV SUHVVHG ZKLOH WKH SURJUDP LV UXQQLQJ�

Example

>NEW

>100 A=9.6
>110 PRINT A
>120 END
>BREAK 110

>RUN

 * BREAKPOINT AT 110
>CONTINUE
  9.6

 ** DONE **

<RX FDQQRW HQWHU WKH &217,18( FRPPDQG ZKHQ WKH SURJUDP KDV VWRSSHG UXQQLQJ IRU D EUHDNSRLQW LI
\RX KDYH HGLWHG WKH SURJUDP �DGGHG� GHOHWHG� RU FKDQJHG SURJUDP OLQHV�� 7KLV SUHYHQWV HUURUV WKDW FRXOG
UHVXOW IURP VWDUWLQJ D UHYLVHG SURJUDP LQ WKHPLGGOH� ,I \RX HQWHU D &217,18( FRPPDQG DIWHU \RX KDYH
HGLWHG WKH SURJUDP� WKH PHVVDJH �&$1
7 &217,18(� LV GLVSOD\HG RQ WKH VFUHHQ�

Example

>BREAK 110

>RUN

 * BREAKPOINT AT 110

>100 A=10.1
>CONTINUE
 * CAN'T CONTINUE
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:KHQHYHU D EUHDNSRLQW LV WDNHQ� WKH VWDQGDUG FKDUDFWHU VHW LV UHVWRUHG� 7KXV� DQ\ VWDQGDUG FKDUDFWHUV
WKDW KDG EHHQ UHGHILQHG E\ &$// &+$5 ZLOO EH FRQYHUWHG EDFN WR WKH VWDQGDUG FKDUDFWHUV� &KDUDFWHUV
GHILQHG LQ WKH UDQJH ������� DUH XQDIIHFWHG� ,I \RX FRQWLQXH H[HFXWLRQ DIWHU D EUHDNSRLQW� WKH VWDQGDUG
FKDUDFWHU VHW LV XVHG� 1RWH LQ WKH H[DPSOH WKDW FKDUDFWHU �� ZDV GHILQHG LQ VWDWHPHQW ��� WR EH D VROLG
EORFN� KRZHYHU� ZKHQ WKH EUHDNSRLQW ZDV WDNHQ� LW ZDV FKDQJHG EDFN WR LWV VWDQGDUG FKDUDFWHU� DQ
DVWHULVN ��� 7KH WULDQJOH GHILQHG IRU FKDUDFWHU FRGH ��� LV XQDIIHFWHG E\ WKH EUHDNSRLQW�

Example

>NEW

>100 CALL CLEAR
>110 CALL CHAR(42,"FFFFFFFFFFF
 FFFFFF")
>120 CALL CHAR(128,"0103070F1F
 3F7FFF")
>130 CALL HCHAR(10,10,42,5)
>140 CALL HCHAR(11,10,128,5)
>150 FOR I=1 to 500
>160 NEXT I
>170 END
>BREAK 130

>RUN

 * BREAKPOINT AT 130

>CONTINUE

       

 ** DONE **
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2.3.11. TRACE

TRACE

7KH 75$&( FRPPDQG DOORZV \RX WR VHH WKH RUGHU LQ ZKLFK WKH FRPSXWHU SHUIRUPV VWDWHPHQWV DV LW UXQV
D SURJUDP� $IWHU WKH 75$&( FRPPDQG LV HQWHUHG� WKH OLQH QXPEHU RI HDFK SURJUDP OLQH LV GLVSOD\HG
EHIRUH WKH VWDWHPHQW LV SHUIRUPHG� 7KH 75$&( FRPPDQG LV PRVW RIWHQ XVHG WR KHOS ILQG HUURUV� VXFK DV
XQZDQWHG LQILQLWH ORRSV� LQ D SURJUDP�

Example

>NEW

>100 PRINT "HI"
>110 B=27.9
>120 PRINT :B
>130 END
>TRACE

>RUN
 <100>HI
 <110><120>
  27.9
 <130>
 ** DONE **

7KH 75$&( FRPPDQG PD\ EH SODFHG DV D VWDWHPHQW LQ D SURJUDP� 7KH HIIHFW RI WKH 75$&( FRPPDQG
RU VWDWHPHQW LV FDQFHOHG ZKHQ WKH 1(: FRPPDQG RU 8175$&( FRPPDQG RU VWDWHPHQW LV SHUIRUPHG�

Example

>UNTRACE

>105 TRACE
>RUN
 HI
 <110><120>
  27.9
 <130>
 ** DONE **
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2.3.12. UNTRACE

UNTRACE

7KH 8175$&( FRPPDQG FDQFHOV WKH HIIHFW RI WKH 75$&( FRPPDQG� 7KH 8175$&( FRPPDQGPD\ EH
XVHG DV D VWDWHPHQW LQ D SURJUDP�

Example

>NEW

>100 FOR I=1 TO 2
>110 PRINT I
>120 NEXT I
>130 END
>TRACE

>RUN
 <100><110> 1
 <120><110> 2
 <120><130>
 ** DONE **

>UNTRACE

>RUN
  1
  2

 ** DONE **
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2.3.13. EDIT

EDIT line-number
line-number FCTN ��
line-number FCTN ��

([LVWLQJ SURJUDP OLQHV PD\ EH FKDQJHG E\ HQWHULQJ (GLW 0RGH� <RX FDQ HQWHU (GLW 0RGH E\ HQWHULQJ WKH
(',7 FRPPDQG IROORZHG E\ D OLQH�QXPEHU RU E\ W\SLQJ LQ D OLQH�QXPEHU IROORZHG E\ FCTN �� �8S�$UURZ�
RU )&71 � �'RZQ�$UURZ�� (LWKHU ZD\ \RX FKRRVH WR HQWHU (GLW 0RGH ZLOO EULQJ WKH OLQH VSHFLILHG E\ WKH
OLQH�QXPEHU RQWR WKH VFUHHQ� ,I \RX VSHFLI\ D OLQH�QXPEHUZKLFK LV QRW LQ WKH SURJUDP� WKHPHVVDJH �%$'
/,1( 180%(5� LV GLVSOD\HG�

:KHQ \RX HQWHU (GLW 0RGH� WKH SURJUDP OLQH \RX UHTXHVWHG LV GLVSOD\HG RQ WKH VFUHHQ� 7KH SURPSW
FKDUDFWHU �!� LV QRW GLVSOD\HG WR WKH OHIW RI WKH OLQH ZKHQ \RX DUH LQ (GLW 0RGH� :KHQ WKH UHTXHVWHG OLQH
LV GLVSOD\HG� WKH IODVKLQJ FXUVRU LV SRVLWLRQHG LQ WKH VHFRQG FKDUDFWHU SRVLWLRQ WR WKH ULJKW RI WKH OLQH
QXPEHU� &KDQJHVPD\ EHPDGH WR DQ\ FKDUDFWHU RQ WKH OLQH H[FHSW WKH OLQH QXPEHU XVLQJ WKH VSHFLDO NH\V
GHVFULEHG EHORZ DQG W\SLQJ RYHU WKH FKDUDFWHUV \RX ZLVK WR FKDQJH� <RX FDQQRW PRYH WKH FXUVRU EDFN
RYHU WKH OLQH QXPEHU� 7KXV� \RX FDQQRW FKDQJH WKH OLQH QXPEHU LQ (GLW 0RGH� 7KH VSHFLDO HGLWLQJ NH\V
DQG WKHLU IXQFWLRQV LQ (GLW 0RGH DUH GLVFXVVHG KHUH�

ENTER ³ :KHQ \RX SUHVV WKH ENTER NH\� DOO FKDQJHV \RX KDYH PDGH WR WKH SURJUDP OLQH EHFRPH
SHUPDQHQW DQG WKH FRPSXWHU OHDYHV (GLW0RGH� ,I \RX KDYH HUDVHG WKH HQWLUH WH[W RI WKH SURJUDP OLQH DQG
WKHQ SUHVV ENTER� WKH SURJUDP OLQH LV GHOHWHG� 1RWH WKDW WKH FXUVRU GRHV QRW KDYH WR EH DW WKH HQG RI WKH
OLQH IRU WKH HQWLUH OLQH WR EH HQWHUHG�

FCTN �� �83� ³ :KHQ \RX SUHVV WKH 8S�$UURZ NH\� DOO FKDQJHV \RX KDYH PDGH WR WKH SURJUDP OLQH DUH
HQWHUHG DQG EHFRPH SHUPDQHQW� 7KH QH[W ORZHU QXPEHUHG OLQH LQ WKH SURJUDP LV WKHQ GLVSOD\HG IRU
HGLWLQJ� ,I QR ORZHU QXPEHUHG SURJUDP OLQH H[LVWV� WKHQ WKH FRPSXWHU OHDYHV (GLW 0RGH� 1RWH WKDW WKH
FXUVRU GRHV QRW KDYH WR EH DW WKH HQG RI WKH OLQH IRU WKH HQWLUH OLQH WR EH HQWHUHG E\ WKH 8S�$UURZ NH\�

FCTN �� �'2:1�³:KHQ \RX SUHVV WKH 'RZQ�$UURZ NH\� DOO FKDQJHV \RX KDYHPDGH WR WKH SURJUDP OLQH
DUH HQWHUHG DQGEHFRPHSHUPDQHQW� 7KHQH[W KLJKHU QXPEHUHG SURJUDP OLQH LV WKHQ GLVSOD\HG IRU HGLWLQJ�
,I QR KLJKHU QXPEHUHG SURJUDP OLQH H[LVWV� WKHQ WKH FRPSXWHU OHDYHV (GLW 0RGH� 1RWH WKDW WKH FXUVRU
GRHV QRW KDYH WR EH DW WKH HQG RI WKH OLQH IRU WKH HQWLUH OLQH WR EH HQWHUHG E\ WKH 'RZQ�$UURZ NH\�
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FCTN �� �/()7� ³ 7KH /HIW�$UURZ �EDFNVSDFH� NH\ PRYHV WKH FXUVRU RQH SRVLWLRQ WR WKH OHIW� :KHQ WKH
FXUVRU PRYHV RYHU D FKDUDFWHU LW GRHV QRW GHOHWH RU FKDQJH LW LQ DQ\ ZD\�

FCTN �� �5,*+7� ³ 7KH 5LJKW�$UURZ �IRUZDUGVSDFH� NH\ PRYHV WKH FXUVRU RQH SRVLWLRQ WR WKH ULJKW�
8VLQJ WKLV NH\ DOORZV \RX WRPRYH WKH FXUVRU RYHU D FKDUDFWHU ZLWKRXW GHOHWLQJ RU FKDQJLQJ LW LQ DQ\ ZD\�

FCTN 2 �,16� ³ 7KH ,QVHUW NH\ ZRUNV LQ (GLW 0RGH MXVW DV LW GRHV LQ &RPPDQG 0RGH� 6HH 6SHFLDO .H\V
IRU LQIRUPDWLRQ�

FCTN 1 �'(/�³7KH 'HOHWH NH\ ZRUNV LQ (GLW 0RGH MXVW DV LW GRHV LQ &RPPDQG0RGH� 6HH 6SHFLDO .H\V
IRU LQIRUPDWLRQ�

FCTN 4 �&/($5� ³ ,I \RX SUHVV WKH &OHDU NH\ DW DQ\ WLPH ZKLOH LQ (GLW 0RGH� WKH FXUUHQW OLQH VFUROOV
XS RQ WKH VFUHHQ DQG WKH FRPSXWHU OHDYHV (GLW 0RGH� $Q\ FKDQJHV ZKLFK KDG EHHQ PDGH RQ WKH OLQH
EHIRUH \RX SUHVVHG WKH &OHDU NH\ DUH LJQRUHG� 7KXV� WKH H[LVWLQJ SURJUDP OLQH GRHV QRW FKDQJH�

FCTN 3 �(5$6(� ³ 7KH (UDVH NH\ HUDVHV WKH HQWLUH WH[W RI WKH SURJUDP OLQH FXUUHQWO\ GLVSOD\HG IRU
HGLWLQJ� 7KH OLQH QXPEHU LV QRW HUDVHG�
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2.3.14. SAVE

SAVE file-name

7KH 6$9( FRPPDQG DOORZV \RX WR FRS\ WKH FXUUHQW SURJUDP LQ WKH FRPSXWHU
VPHPRU\ RQWR DQ DFFHVVRU\
GHYLFH� %\ XVLQJ WKH 2/' FRPPDQG� \RX FDQ ODWHU SXW WKH SURJUDP LQWR PHPRU\ IRU UXQQLQJ RU HGLWLQJ�

$ EULHI H[SODQDWLRQ RI XVLQJ D FDVVHWWH UHFRUGHU DV D VWRUDJH GHYLFH LV JLYHQ KHUH� �)RU D PRUH GHWDLOHG
GLVFXVVLRQ� VHH WKH �&DVVHWWH ,QWHUIDFH &DEOH� VHFWLRQ RI WKLV PDQXDO�� ,QVWUXFWLRQV IRU XVLQJ WKH 7, 'LVN
0HPRU\ 6\VWHP DUH JLYHQ LQ WKH RZQHU
V PDQXDO WKDW DFFRPSDQLHV WKH 7, 'LVN 'ULYH &RQWUROOHU�

<RX VHOHFW ZKLFK FDVVHWWH UHFRUGHU WKH FRPSXWHU ZLOO XVH E\ HQWHULQJ WKH ILOH�QDPH &6� RU &6� IROORZLQJ
WKH NH\ZRUG 6$9(� $IWHU \RX KDYH FRQQHFWHG \RXU UHFRUGHU WR WKH FRPSXWHU� W\SH WKH 6$9( FRPPDQG�
DQG SUHVV (17(5� 7KH FRPSXWHU WKHQ EHJLQV SULQWLQJ LQVWUXFWLRQV RQ WKH VFUHHQ WR KHOS \RX XQGHUVWDQG
WKH 6$9( SURFHGXUHV� )ROORZ WKH GLUHFWLRQV DV WKH\ DSSHDU RQ WKH VFUHHQ�

%HORZ DUH WKH FRPSXWHU�JHQHUDWHG 6$9( LQVWUXFWLRQV� &6� LV XVHG LQ WKH H[DPSOH� EXW WKH VDPH
SURFHGXUHV DSSO\ IRU &6� DOVR�

Example

>SAVE CS1

 * REWIND CASSETTE TAPE   CS1
   THEN PRESS ENTER

 * PRESS CASSETTE RECORD  CS1
   THEN PRESS ENTER

 * RECORDING

 * PRESS CASSETTE STOP    CS1
   THEN PRESS ENTER

 * CHECK TAPE (Y OR N)? Y

 * REWIND CASSETTE TAPE   CS1
   THEN PRESS ENTER

 * PRESS CASSETTE PLAY   CS1
   THEN PRESS ENTER

 * CHECKING

 * DATA OK

 * PRESS CASSETTE STOP   CS1
   THEN PRESS ENTER
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:KHQ \RX HQWHU WKH 6$9( FRPPDQG� WKH FRPSXWHU WHOOV \RX KRZ WR XVH WKH UHFRUGHU� DV VKRZQ EHORZ�
$IWHU WKH SURJUDP KDV EHHQ FRSLHG� WKH FRPSXWHU DVNV LI \RX ZDQW WR FKHFN WKH WDSH WR EH VXUH \RXU
SURJUDP ZDV UHFRUGHG FRUUHFWO\� ,I \RX SUHVV N� WKH IODVKLQJ FXUVRU ZLOO DSSHDU DW WKH OHIW RI WKH VFUHHQ�
<RX PD\ WKHQ W\SH DQ\ %$6,& FRPPDQG \RX ZLVK� ,I \RX SUHVV Y� GLUHFWLRQV IRU DFWLYDWLQJ WKH UHFRUGHU
ZLOO DSSHDU�

1RWH� 7KH VLQJOH�OHWWHU UHVSRQVHV �Y� N� R� HWF�� \RX JLYH GXULQJ WKH 6$9( URXWLQH PXVW EH XSSHU�FDVH
FKDUDFWHUV� +ROG GRZQ WKH SHIFT NH\� DQG SUHVV WKH DSSURSULDWH OHWWHU NH\�

,I DQ HUURU RFFXUUHG� \RX PD\ FKRRVH RQH RI WKHVH WKUHH RSWLRQV�

� 3UHVV R WR UHFRUG \RXU SURJUDP DJDLQ� 7KH VDPH LQVWUXFWLRQV OLVWHG SUHYLRXVO\ ZLOO JXLGH \RX�

� 3UHVV C WR UHSHDW WKH FKHFNLQJ SURFHGXUHV� $W WKLV SRLQW \RX PD\ ZLVK WR DGMXVW WKH UHFRUGHU
YROXPH DQG�RU WRQH FRQWUROV�

� 3UHVVE WR �H[LW� IURP WKH UHFRUGLQJ SURFHGXUH� 7KH FRPSXWHU ZLOO WHOO \RX WR VWRS WKH FDVVHWWH DQG
SUHVV ENTER� <RX ZLOO VHH DQ HUURU PHVVDJH RQ WKH VFUHHQ� 7KLV PHDQV WKDW WKH 6$9( URXWLQH
GLG QRW SURSHUO\ UHFRUG \RXU SURJUDP� $IWHU FKHFNLQJ \RXU UHFRUGHU� \RX FDQ WU\ WR UHFRUG WKH
SURJUDP DJDLQ� :KHQ WKH IODVKLQJ FXUVRU UHDSSHDUV RQ WKH VFUHHQ� HQWHU DQ\ %$6,& FRPPDQG
\RX ZLVK�

Example

 * ERROR - NO DATA FOUND
   PRESS R TO RECORD
   PRESS C TO CHECK
   PRESS E TO EXIT

RU

 * ERROR IN DATA DETECTED
   PRESS R TO RECORD
   PRESS C TO CHECK
   PRESS E TO EXIT

 * I/O ERROR 66

:KHQ WKH 6$9( FRPPDQG LV SHUIRUPHG� ZKHWKHU RU QRW DQ HUURU RFFXUUHG LQ UHFRUGLQJ� WKH SURJUDP
UHPDLQV LQ PHPRU\�
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2.3.15. OLD

OLD file-name

7KH 2/' FRPPDQG FRSLHV D SUHYLRXVO\ 6$9(G SURJUDP LQWR WKH FRPSXWHU
V PHPRU\� <RX FDQ WKHQ UXQ�
OLVW� RU FKDQJH WKH SURJUDP� $Q H[SODQDWLRQ IRU XVLQJ WKH DXGLR FDVVHWWH WDSH UHFRUGHU �&6�� ZLWK WKH
2/' FRPPDQG LV JLYHQ KHUH� ,QVWUXFWLRQV FRQFHUQLQJ WKH 7, 'LVN 0HPRU\ 6\VWHP DUH JLYHQ LQ WKH
RZQHU
V PDQXDO WKDW DFFRPSDQLHV WKH 7, 'LVN 'ULYH &RQWUROOHU�

$IWHU \RX W\SH WKH 2/' FRPPDQG DQG SUHVV ENTER� WKH FRPSXWHU ZLOO EHJLQ SULQWLQJ LQVWUXFWLRQV RQ
WKH VFUHHQ WR KHOS \RX WKURXJK WKH SURFHGXUHV� )ROORZ WKH GLUHFWLRQV DV WKH\ DSSHDU RQ WKH VFUHHQ� %H
VXUH \RX KDYH FRQQHFWHG WKH UHFRUGHU DQG LQVHUWHG WKH SURSHU FDVVHWWH WDSH�

%HORZ DUH WKH LQVWUXFWLRQV GLVSOD\HG RQ WKH VFUHHQ ZKHQ \RX HQWHU WKH 2/' FRPPDQG� <RX ZLOO ILQG D
GHWDLOHG GHVFULSWLRQ RI WKHVH SURFHGXUHV LQ WKH �&DVVHWWH ,QWHUIDFH &DEOH� VHFWLRQ RI WKLV ERRN�

Examples

>OLD CS1

 * REWIND CASSETTE TAPE   CS1
   THEN PRESS ENTER

 * PRESS CASSETTE PLAY    CS1
   THEN PRESS ENTER

 * READING

 * DATA OK

 * PRESS CASSETTE STOP    CS1
   THEN PRESS ENTER

RU

 * ERROR - NO DATA FOUND
   PRESS R TO READ
   PRESS E TO EXIT

 * I/O ERROR 56
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,I WKH FRPSXWHU GLG QRW VXFFHVVIXOO\ UHDG \RXU SURJUDP LQWRPHPRU\� DQ HUURU RFFXUV DQG \RXPD\ FKRRVH
HLWKHU RI WKHVH RSWLRQV�

� 3UHVV R WR UHSHDW WKH UHDGLQJ SURFHGXUH� %HIRUH UHSHDWLQJ WKH SURFHGXUH� EH VXUH WR FKHFN WKH
LWHPV OLVWHG LQ WKH �&DVVHWWH ,QWHUIDFH� VHFWLRQ�

� 3UHVV E WR �H[LW� IURP WKH UHDGLQJ SURFHGXUH� $Q HUURU PHVVDJH LQGLFDWLQJ WKDW WKH FRPSXWHU GLG
QRW SURSHUO\ UHDG \RXU SURJUDP LQWR PHPRU\ LV GLVSOD\HG�

1RWH� 7KH VLQJOH�OHWWHU UHVSRQVHV �E RU R� \RX JLYH GXULQJ WKH 2/' URXWLQH PXVW EH XSSHU�FDVH
FKDUDFWHUV� +ROG GRZQ WKH SHIFT NH\� DQG SUHVV WKH DSSURSULDWH OHWWHU NH\�

:KHQ WKH IODVKLQJ FXUVRU UHDSSHDUV RQ WKH VFUHHQ� \RX PD\ HQWHU DQ\ %$6,& FRPPDQG \RX ZLVK�

(YHQ WKRXJK WKH SURJUDP KDV QRW EHHQ VXFFHVVIXOO\ UHDG LQWR WKH FRPSXWHU
V PHPRU\� LW PD\ RYHUZULWH
SDUW RU DOO RI DQ\ SURJUDP WKDW ZDV SUHYLRXVO\ LQ PHPRU\� <RXPD\ ZDQW WR /,67 DQG FKHFN WKH PHPRU\
FRQWHQWV EHIRUH JRLQJ RQ�
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2.3.16. DELETE

DELETE file-name
DELETE program-name

7KH '(/(7( FRPPDQG DOORZV \RX WR UHPRYH D SURJUDP RU D GDWD ILOH IURP D GLVNHWWH� 7KH ILOH�QDPH DQG
SURJUDP�QDPH DUH VWULQJ H[SUHVVLRQV� ,I D VWULQJ FRQVWDQW LV XVHG� \RX PXVW HQFORVH LW LQ TXRWHV�

Example

>SAVE DSK1.DATA
>DELETE "DSK1.DATA"

<RXPD\ DOVR UHPRYH GDWD ILOHV IURP WKH FRPSXWHU V\VWHP E\ XVLQJ WKH NH\ZRUG '(/(7( LQ WKH &/26(
VWDWHPHQW� 7KH DFWLRQ SHUIRUPHG GHSHQGV XSRQ WKH GHYLFH XVHG� 6HH WKH RZQHU
V PDQXDO HQFORVHG ZLWK
WKH 7, 'LVN 'ULYH &RQWUROOHU IRU DGGLWLRQDO LQIRUPDWLRQ�

Example

>500 CLOSE #7:DELETE

,I \RX XVH '(/(7(ZLWK FDVVHWWH WDSH UHFRUGHUV� QR DFWLRQ RFFXUV� 7KHPHVVDJH EHORZZLOO DSSHDU RQ WKH
VFUHHQ�

Example

>DELETE "CS1"

 *PRESS CASSETTE STOP   CS1
  THEN PRESS ENTER
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2.4. General Pro gram Statements

2.4.1. Introduction

7KLV VHFWLRQ GHVFULEHV WKRVH JHQHUDO SURJUDP VWDWHPHQWV WKDW GR QRW VHUYH DQ LQSXW�RXWSXW IXQFWLRQ�
7KH\ LQFOXGH WKH /(7 VWDWHPHQW� ZKLFK DOORZV \RX WR DVVLJQ YDOXHV WR YDULDEOHV� WKH 6723� (1'� DQG
5(0DUN VWDWHPHQWV� DQG WKRVH VWDWHPHQWV ZKLFK FRQWURO WKH SDWK WKH FRPSXWHU WDNHV ZKHQ LW UXQV \RXU
SURJUDP� 7KHVH SURJUDP FRQWURO VWDWHPHQWV� LQFOXGLQJ WKH *272� WKH 21*272� WKH ,)�7+(1�(/6(�
WKH )25�72�67(3� DQG WKH 1(;7 VWDWHPHQWV� DOORZ \RX WR HDVLO\ SURJUDP ORRSV DQG FRQGLWLRQDO DQG
XQFRQGLWLRQDO EUDQFKHV� %\ XVLQJ WKH VWDWHPHQWV LQ WKLV VHFWLRQ DQG LQ WKH ,QSXW�2XWSXW VHFWLRQ� \RX FDQ
ZULWH HQMR\DEOH� XVHIXO SURJUDPV�
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2.4.2. LET (Assi gnment Statement )

[LET]  variable=expression

7KH /(7 VWDWHPHQW DOORZV \RX WR DVVLJQ YDOXHV WR YDULDEOHV LQ \RXU SURJUDP� 7KH FRPSXWHU HYDOXDWHV
WKH H[SUHVVLRQ WR WKH ULJKW RI WKH HTXDOV VLJQ DQG SXWV LWV YDOXH LQWR WKH YDULDEOH VSHFLILHG WR WKH OHIW RI
WKH HTXDOV VLJQ�

Example

>NEW

>100 LET M=1000
>110 LET C=186000
>120 E=M*C^2
>130 PRINT E
>140 END
>RUN
  3.4596E+13

 ** DONE **

7KH YDULDEOH DQG WKH H[SUHVVLRQ PXVW FRUUHVSRQG LQ W\SH� QXPHULF H[SUHVVLRQV PXVW EH DVVLJQHG WR
QXPHULF YDULDEOHV� VWULQJ H[SUHVVLRQVPXVW EH DVVLJQHG WR VWULQJ YDULDEOHV� 7KH UXOHV JRYHUQLQJ RYHUIORZ
DQG XQGHUIORZ IRU WKH HYDOXDWLRQ RI D QXPHULF H[SUHVVLRQ DUH XVHG LQ WKH /(7 VWDWHPHQW� 6HH �1XPHULF
&RQVWDQWV� IRU D IXOO H[SODQDWLRQ� ,I WKH OHQJWK RI DQ HYDOXDWHG VWULQJ H[SUHVVLRQ H[FHHGV ��� FKDUDFWHUV�
WKH VWULQJ LV WUXQFDWHG RQ WKH ULJKW� DQG WKH SURJUDP FRQWLQXHV� 1R ZDUQLQJ LV JLYHQ�

Example

>NEW

>100 LET X$="HELLO,
>110 NAME$="GENIUS!"
>120 PRINT X$;NAME$
>130 END
>RUN
 HELLO, GENIUS!

 ** DONE **
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<RX PD\ XVH UHODWLRQDO RSHUDWRUV LQ QXPHULF DQG VWULQJ H[SUHVVLRQV� 7KH UHVXOW RI D UHODWLRQDO RSHUDWRU
LV �� LI WKH UHODWLRQVKLS LV WUXH DQG LV � LI WKH UHODWLRQVKLS LV IDOVH�

Example

>NEW

>100 LET A=20
>110 B=10
>120 LET C=A>B
>130 PRINT A;B;C
>140 C=A<B
>150 PRINT A;B;C
>160 END
>RUN
  20  10 -1
  20  10  0

 ** DONE **
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2.4.3. REMark

REM remark

7KH 5(0DUN VWDWHPHQW DOORZV \RX WR H[SODLQ DQG GRFXPHQW \RXU SURJUDP E\ LQVHUWLQJ FRPPHQWV LQ WKH
SURJUDP LWVHOI� :KHQ WKH FRPSXWHU HQFRXQWHUV D 5(0DUN VWDWHPHQW ZKLOH UXQQLQJ \RXU SURJUDP� LW
WDNHV QR DFWLRQ EXW SURFHHGV WR WKH QH[W VWDWHPHQW�

Example

>NEW

>100 REM COUNTING FROM 1 TO
 10
>110 FOR X=1 TO 10
>120 PRINT X;
>130 NEXT X
>140 END
>RUN
  1  2  3  4  5  6  7  8  9
  10
 ** DONE **

<RX PD\ XVH DQ\ SULQWDEOH FKDUDFWHU LQ D 5(0DUN VWDWHPHQW� 7KH OHQJWK RI WKH 5(0DUN VWDWHPHQW LV
OLPLWHG E\ WKH OHQJWK RI WKH LQSXW OLQH ���� FKDUDFWHUV RU IRXU OLQHV RQ WKH VFUHHQ�� ,I \RX GR QRW ZLVK WR
EUHDN D ZRUG LQ WKH PLGGOH� SUHVV WKH VSDFH EDU UHSHDWHGO\ XQWLO WKH FXUVRU UHWXUQV WR WKH OHIW VLGH RI WKH
VFUHHQ� DQG WKHQ \RX PD\ EHJLQ W\SLQJ DJDLQ�

Example

>NEW
>100 A=762
>110 B=425
>120 REM NOW PRINT THE SUM OF
 A AND B
>130 PRINT A+B
>140 END
>RUN
  1187

 ** DONE **
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2.4.4. END

END

7KH(1'VWDWHPHQW WHUPLQDWHV \RXU SURJUDPZKHQ LW LV EHLQJ UXQ DQGPD\EHXVHG LQWHUFKDQJHDEO\ZLWK
WKH 6723 VWDWHPHQW LQ 7, %$6,&� $OWKRXJK WKH (1' VWDWHPHQW FDQ DSSHDU DQ\ZKHUH LQ WKH SURJUDP�
LW LV QRUPDOO\ SODFHG DW WKH ODVW OLQH QXPEHU LQ WKH SURJUDP DQG WKXV HQGV WKH SURJUDP ERWK SK\VLFDOO\
DQG ORJLFDOO\� $OWKRXJK \RXPD\ SODFH (1' VWDWHPHQWV DQ\ZKHUH LQ \RXU SURJUDP� WKH 6723 VWDWHPHQW
LV XVXDOO\ XVHG LI \RX ZDQW WR KDYH RWKHU WHUPLQDWLRQ SRLQWV LQ \RXU SURJUDP� ,Q 7, %$6,& \RX DUH QRW
UHTXLUHG WR SODFH DQ (1' VWDWHPHQW LQ WKH SURJUDP�

Example

>NEW

>100 A=10
>110 B=20
>120 C=A*B
>130 PRINT C
>140 END
>RUN
 200

 ** DONE **
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2.4.5. STOP

STOP

7KH 6723 VWDWHPHQW WHUPLQDWHV \RXU SURJUDP ZKHQ LW LV EHLQJ UXQ DQG FDQ EH XVHG LQWHUFKDQJHDEO\
ZLWK WKH (1' VWDWHPHQW LQ 7, %$6,&� <RX FDQ SODFH 6723 VWDWHPHQWV DQ\ZKHUH LQ \RXU SURJUDP DQG
XVH VHYHUDO 6723 VWDWHPHQWV LQ WKH VDPH SURJUDP� 0DQ\ %$6,& SURJUDPPHUV XVH WKH (1' VWDWHPHQW
LI WKHUH LV RQO\ RQH HQGLQJ SRLQW LQ WKH SURJUDP�

Examples

>NEW

>100 A=5
>110 B$="TEXAS INSTRUMENTS"
>120 PRINT B$;A
>130 STOP
>RUN
 TEXAS INSTRUMENTS  5

 ** DONE **

>NEW

>100 CALL CLEAR
>110 FOR I=1 TO 15
>120 CALL HCHAR(1,1,42,768)
>130 GOSUB 160
>140 NEXT I
>150 STOP
>160 F=I
>170 B=I+1
>180 CALL COLOR(2,F,B)
>190 RETURN
>200 END
>RUN

�VFUHHQ ZLOO ILOO ZLWK DVWHULVNV DQG FKDQJH FRORUV �� WLPHV�

 ** DONE **
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2.4.6. GOTO

GOTO line-number
GO TO line-number

7KH *272 VWDWHPHQW DOORZV \RX WR WUDQVIHU FRQWURO EDFNZDUG RU IRUZDUG ZLWKLQ D SURJUDP� :KHQHYHU
WKH FRPSXWHU UHDFKHV D *272 VWDWHPHQW� LW ZLOO DOZD\V MXPS WR WKH VWDWHPHQW ZLWK WKH VSHFLILHG
OLQH�QXPEHU� 7KLV LV FDOOHG DQ XQFRQGLWLRQDO EUDQFK�

,Q WKH SURJUDP EHORZ� OLQH ��� LV DQ XQFRQGLWLRQDO EUDQFK� 7KH FRPSXWHU DOZD\V VNLSV WR OLQH ��� DW WKLV
SRLQW� /LQH ��� LV D FRQGLWLRQDO EUDQFK �VHH �,)�7+(1 �(/6(��� 7KH FRPSXWHU MXPSV WR OLQH ��� RQO\ LI
&2817 DQG '$<6 DUH HTXDO�

,I \RX VKRXOG WHOO WKH FRPSXWHU WR VNLS WR D OLQH�QXPEHU WKDW GRHV QRW H[LVW LQ \RXU SURJUDP� WKH SURJUDP
ZLOO VWRS UXQQLQJ DQG SULQW WKH PHVVDJH �%$' /,1( 180%(5��

1RWH WKDW WKH VSDFH EHWZHHQ WKH ZRUGV *2 DQG 72 LV RSWLRQDO�

Example

>NEW

>100 REM HOW MANY GIFTS ON
 THE 12 DAYS OF CHRISTMAS?
>110 GIFTS=0
>120 DAYS=1
>130 COUNT=0
>140 COUNT=COUNT+1
>150 GIFTS=GIFTS+1
>160 IF COUNT=DAYS THEN 180
>170 GOTO 140
>180 DAYS=DAYS+1
>190 IF DAYS<=12 THEN 130
>200 PRINT "TOTAL NUMBER OF G
 IFTS IS";GIFTS
>210 END
>RUN
 TOTAL NUMBER OF GIFTS IS 78

 ** DONE **
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2.4.7. ON-GOTO

ON numeric-expression  GOTO line-number [, line-number ]...
ON numeric-expression  GO TO line-number [, line-number ]...

7KH 21�*272 VWDWHPHQW WHOOV WKH FRPSXWHU WR MXPS WR RQH RI VHYHUDO SURJUDP OLQHV� GHSHQGLQJ RQ WKH
YDOXH RI WKH QXPHULF�H[SUHVVLRQ�

7KH FRPSXWHU ILUVW HYDOXDWHV WKH QXPHULF�H[SUHVVLRQ DQG URXQGV WKH UHVXOW WR DQ LQWHJHU� 7KLV LQWHJHU
WKHQ EHFRPHV D SRLQWHU IRU WKH FRPSXWHU� LQGLFDWLQJ ZKLFK SURJUDP OLQH LQ WKH 21�*272 VWDWHPHQW WR
SHUIRUPQH[W� ,I WKH YDOXH RI WKH QXPHULF�H[SUHVVLRQ LV �� WKH FRPSXWHUZLOO SURFHHG WR WKH VWDWHPHQW ZLWK
WKH ILUVW OLQH�QXPEHU VSHFLILHG LQ WKH 21�*272 VWDWHPHQW� ,I WKH YDOXH LV �� WKH FRPSXWHU ZLOO EUDQFK
WR WKH VWDWHPHQW ZLWK WKH VHFRQG OLQH�QXPEHU OLVWHG LQ WKH 21�*272 VWDWHPHQW� DQG VR RQ�

,I WKH URXQGHG YDOXH RI WKH QXPHULF�H[SUHVVLRQ LV OHVV WKDQ � RU JUHDWHU WKDQ WKH QXPEHU RI OLQH�QXPEHUV
OLVWHG LQ WKH 21�*272 VWDWHPHQW� WKH SURJUDP ZLOO VWRS UXQQLQJ DQG SULQW �%$' 9$/8( ,1 [[�� ,I WKH
OLQH�QXPEHU \RX VSHFLI\ LV RXWVLGH WKH UDQJH RI OLQH QXPEHUV LQ \RXU SURJUDP� WKH PHVVDJH �%$' /,1(
180%(5� LV GLVSOD\HG DQG WKH SURJUDP VWRSV UXQQLQJ�

Example

>NEW

>100 REM HOW DOES ON-GOTO
 WORK?
>110 INPUT X
>120 ON X GOTO 130,150,170,19
 0,210
>130 PRINT "X=1"
>140 GOTO 110
>150 PRINT "X=2"
>160 GOTO 110
>170 PRINT "X=3"
>180 GOTO 110
>190 PRINT "X=4"
>200 GOTO 110
>210 END
>RUN
 ? 2
 X=2
 ? 1.2
 X=1
 ? 3.7
 X=4
 ? 6

 * BAD VALUE IN 120
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2.4.8. IF-THEN-ELSE

IF relational-expression  THEN line-1  [ELSE line-2 ]
IF numeric-expression  THEN line-1  [ELSE line-2 ]

7KH ,)�7+(1�(/6( VWDWHPHQW DOORZV \RX WR FKDQJH WKH QRUPDO VHTXHQFH RI \RXU SURJUDP H[HFXWLRQ E\
XVLQJ D FRQGLWLRQDO EUDQFK�

7KH FRPSXWHU HYDOXDWHV WKH H[SUHVVLRQ \RX KDYH LQFOXGHG LQ WKH VWDWHPHQW� VXFK DV $!��� ,I WKH
H[SUHVVLRQ LV WUXH� WKH FRPSXWHU ZLOO MXPS WR OLQH��� ZKLFK IROORZV WKH ZRUG 7+(1� ,I WKH FRQGLWLRQ LV
IDOVH� WKH FRPSXWHU ZLOO MXPS WR OLQH�� IROORZLQJ WKH ZRUG (/6(� ,I (/6( LV RPLWWHG� WKH FRPSXWHU
FRQWLQXHV ZLWK WKH QH[W SURJUDP OLQH�

,Q DQ ,)�7+(1�(/6( VWDWHPHQW� D YDOXH RI � LV WUHDWHG DV IDOVH� DQG DQ\ RWKHU YDOXH LV WUHDWHG DV WUXH�
7KXV� \RX FDQ XVH PXOWLSOLFDWLRQ DV D ORJLFDO�$1' DQG DGGLWLRQ DV D ORJLFDO�25� )RU H[DPSOH�

IF (A<B)*(C<D) THEN 1000

ZLOO JR WR OLQH ���� LI $ LV OHVV WKDQ % DQG & LV OHVV WKDQ '�

7KH DOORZDEOH UHODWLRQDO RSHUDWRUV LQ 7, %$6,& DUH�

� HTXDO WR � �
� OHVV WKDQ ���
� JUHDWHU WKDQ �!�
� QRW HTXDO WR ��!�
� OHVV WKDQ RU HTXDO WR �� �
� JUHDWHU WKDQ RU HTXDO WR �! �

+HUH DUH VRPH YDOLG UHODWLRQVKLS WHVWV�

� A>7
� A$<"YES"
� (A+B)/2<>AVG
� CHR$(L)="A"
� (A$&C$)>=D$

$QXPHULF�H[SUHVVLRQPXVWEH FRPSDUHG WR DQRWKHUQXPHULF�H[SUHVVLRQDQGD VWULQJ�H[SUHVVLRQ WRDQRWKHU
VWULQJ�H[SUHVVLRQ� 1XPHULF�H[SUHVVLRQV DUH FRPSDUHG DOJHEUDLFDOO\� 6WULQJ�H[SUHVVLRQV DUH FRPSDUHG
OHIW�WR�ULJKW� FKDUDFWHU E\ FKDUDFWHU� XVLQJ WKH $6&,, FKDUDFWHU FRGHV� $ FKDUDFWHU ZLWK D ORZHU $6&,,
FRGH ZLOO EH FRQVLGHUHG OHVV WKDQ RQH ZLWK D KLJKHU $6&,, FRGH� 7KXV� \RX FDQ VRUW VWULQJV LQWR QXPHULF
RU DOSKDEHWLF RUGHU� ,I RQH VWULQJ LV ORQJHU WKDQ WKH RWKHU� WKH FRPSDULVRQ LV PDGH IRU HDFK FKDUDFWHU LQ
WKH VKRUWHU VWULQJ� ,I WKHUH LV QR GLIIHUHQFH� WKH FRPSXWHU FRQVLGHUV WKH ORQJHU VWULQJ WR EH JUHDWHU�
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Examples

>NEW

>100 REM FIND THE LARGEST OF
 A SET OF NUMBERS
>110 INPUT "HOW MANY VALUES?"
 : N
>120 INPUT "VALUE?":A
>130 L=A
>140 N=N-1
>150 IF N<=0 THEN 180
>160 INPUT "VALUE?":A
>170 IF L>A THEN 140 ELSE 130
>180 PRINT L;"IS THE LARGEST"
>190 END
>RUN
 HOW MANY VALUES?3
 VALUE?456
 VALUE?321
 VALUE?292
  456 IS THE LARGEST

 ** DONE **

>NEW

>100 INPUT "A$ IS ":A$
>110 INPUT "B$ IS ":B$
>120 IF A$=B$ THEN 160
>130 IF A$<B$ THEN 180
>140 PRINT "B$ IS LESS"
>150 GOTO 190
>160 PRINT "A$=B$"
>170 GOTO 190
>180 PRINT "B$ IS GREATER"
>190 END
>RUN
 A$ IS TEXAS
 B$ IS TEX
 B$ IS LESS

 ** DONE **

>RUN
 A$ IS TAXES
 B$ IS TEX
 B$ IS GREATER

 ** DONE **
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$Q DOWHUQDWLYH IRUPDW RI WKH ,)�7+(1�(/6( VWDWHPHQW LV WR XVH D QXPHULF�H[SUHVVLRQ ZLWK QR
UHODWLRQVKLS H[SUHVVHG� ,Q WKH H[DPSOH EHORZ� WKH FRPSXWHU ZLOO HYDOXDWH WKH H[SUHVVLRQ $�%� ,I WKH
UHVXOW LV ]HUR� WKH H[SUHVVLRQ LV WUHDWHG DV IDOVH� $ QRQ�]HUR UHVXOW LV WUHDWHG DV WUXH� 7KLV LV WKH VDPH DV�

IF expression  <> 0 THEN line-1

Example

>NEW

>100 INPUT "A IS ":A
>110 INPUT "B IS ":B
>120 IF A+B THEN 150
>130 PRINT "RESULT IS ZERO,EX
 PRESSION FALSE"
>140 GOTO 100
>150 PRINT "RESULT IS NON-ZER
 0,EXPRESSION TRUE"
>160 GO TO 100
>RUN
 A IS 2
 8 IS 3
 RESULT IS NON-ZERO,EXPRESSIO
 N TRUE
 A IS 2
 B IS -2
 RESULT IS ZERO,EXPRESSION FA
 LSE

�3UHVV CLEAR WR HQG ORRS�
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2.4.9. FOR-TO-STEP

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

7KH )25�72�67(3 VWDWHPHQW LV XVHG IRU HDV\ SURJUDPPLQJ RI UHSHWLWLYH �LWHUDWLYH� SURFHVVHV� 7RJHWKHU
ZLWK WKH 1(;7 VWDWHPHQW� WKH )25�72�67(3 VWDWHPHQW LV XVHG WR FRQVWUXFW D )25�1(;7 ORRS� ,I WKH
67(3 FODXVH LV RPLWWHG� WKH FRPSXWHU XVHV DQ LQFUHPHQW RI ���

Example

>NEW

>100 REM COMPUTING SIMPLE
 INTEREST FOR 10 YEARS
>110 INPUT "PRINCIPAL? ":P
>120 INPUT "RATE? ":R
>130 FOR YEARS=1 TO 10
>140 P=P+(P*R)
>150 NEXT YEARS
>160 P=INT(P*100+.5)/100
>170 PRINT P
>180 END
>RUN
 PRINCIPAL? 100
 RATE? .0775
  210.95

 ** DONE **

7KH FRQWURO�YDULDEOH LV D QXPHULF YDULDEOH ZKLFK DFWV DV D FRXQWHU IRU WKH ORRS� :KHQ WKH )25�72�67(3
VWDWHPHQW LV SHUIRUPHG� WKH FRQWURO�YDULDEOH LV VHW WR WKH LQLWLDO�YDOXH� 7KH FRPSXWHU WKHQ SHUIRUPV
SURJUDP VWDWHPHQWV XQWLO LW HQFRXQWHUV D 1(;7 VWDWHPHQW�

:KHQ WKH 1(;7 VWDWHPHQW LV SHUIRUPHG� WKH FRPSXWHU LQFUHPHQWV WKH FRQWURO�YDULDEOH E\ WKH DPRXQW
VSHFLILHG LQ WKH 67(3 FODXVH� �:KHQ WKH LQFUHPHQW LV D QHJDWLYH YDOXH� WKH FRQWURO�YDULDEOH LV DFWXDOO\
UHGXFHG E\ WKH 67(3 DPRXQW�� 7KH FRPSXWHU WKHQ FRPSDUHV WKH FRQWURO�YDULDEOH WR WKH YDOXH RI WKH
OLPLW� ,I WKH FRQWURO�YDULDEOH GRHV QRW \HW H[FHHG WKH OLPLW� WKH FRPSXWHU UHSHDWV WKH VWDWHPHQWV IROORZLQJ
WKH )25�72�67(3 VWDWHPHQW XQWLO WKH1(;7 VWDWHPHQW LV DJDLQ HQFRXQWHUHG DQG SHUIRUPHG� ,I WKH QHZ
YDOXH IRU WKH FRQWURO�YDULDEOH LV JUHDWHU WKDQ WKH OLPLW �LI WKH LQFUHPHQW LV SRVLWLYH� RU OHVV WKDQ WKH OLPLW
�LI WKH LQFUHPHQW LV QHJDWLYH�� WKH FRPSXWHU OHDYHV WKH ORRS DQG FRQWLQXHV ZLWK WKH SURJUDP VWDWHPHQW
IROORZLQJ WKH 1(;7 VWDWHPHQW� 7KH YDOXH RI WKH FRQWURO�YDULDEOH LV QRW FKDQJHG ZKHQ WKH FRPSXWHU
OHDYHV WKH )25�1(;7 ORRS�
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Example

>NEW

>100 REM EXAMPLE OF
 FRACTIONAL INCREMENT
>110 FOR X=.1 TO 1 STEP .2
>120 PRINT X;
>130 NEXT X
>140 PRINT :X
>150 END
>RUN
  .1  .3  .5  .7  .9
  1.1

 ** DONE **

<RX FRQWURO WKH QXPEHU RI WLPHV WKH )25�1(;7 ORRS LV SHUIRUPHG E\ WKH YDOXHV \RX DVVLJQ LQ WKH
)25�72�67(3 VWDWHPHQW� 7KH OLPLW� DQG� RSWLRQDOO\� WKH 67(3 LQFUHPHQW DUH QXPHULF�H[SUHVVLRQV WKDW
DUH HYDOXDWHG RQFH GXULQJ D ORRS SHUIRUPDQFH �ZKHQ WKH )25�72�67(3 VWDWHPHQW LV HQFRXQWHUHG� DQG
UHPDLQ LQ HIIHFW XQWLO WKH ORRS LV ILQLVKHG� $Q\ FKDQJHPDGH WR WKHVH YDOXHV ZKLOH D ORRS LV LQ SURJUHVV KDV
QR HIIHFW RQ WKH QXPEHU RI WLPHV WKH ORRS LV SHUIRUPHG� ,I WKH YDOXH RI WKH LQFUHPHQW LV ]HUR� WKH FRPSXWHU
GLVSOD\V WKH HUURU PHVVDJH �%$' 9$/8( ,1 [[� DQG WKH SURJUDP VWRSV UXQQLQJ�

Example

>NEW

>100 L=5
>110 FOR I=1 TO L
>120 L=20
>130 PRINT L;I
>140 NEXT I
>150 END
>RUN
  20  1
  20  2
  20  3
  20  4
  20  5

 ** DONE **

$IWHU \RX HQWHU D 581 FRPPDQG� EXW EHIRUH \RXU SURJUDP LV SHUIRUPHG� WKH FRPSXWHU FKHFNV WR VHH WKDW
\RX KDYH WKH VDPH QXPEHU RI )25�72�67(3 DQG 1(;7 VWDWHPHQWV� ,I \RX GR QRW KDYH WKH VDPH
QXPEHU� WKH PHVVDJH �)25�1(;7 (5525� LV GLVSOD\HG DQG WKH SURJUDP LV QRW UXQ�
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,I \RX FKDQJH WKH YDOXH RI WKH FRQWURO�YDULDEOH ZKLOH WKH ORRS LV SHUIRUPHG� WKH QXPEHU RI WLPHV WKH ORRS
LV UHSHDWHG LV DIIHFWHG�

Example

>NEW

>100 FOR I=1 TO 10
>110 I=I+1
>120 PRINT I
>130 NEXT I
>140 PRINT I
>150 END
>RUN
  2
  4
  6
  8
  10
  11

 ** DONE **

,Q 7, %$6,& WKH H[SUHVVLRQV IRU LQLWLDO�YDOXH� OLPLW� DQG LQFUHPHQW DUH HYDOXDWHG EHIRUH WKH LQLWLDO�YDOXH
LV DVVLJQHG WR WKH FRQWURO�YDULDEOH� 7KXV� LQ WKH SURJUDP EHORZ� LQ OLQH ��� WKH YDOXH � LV DVVLJQHG WR WKH
OLPLW EHIRUH DVVLJQLQJ D YDOXH WR , DV WKH FRQWURO�YDULDEOH� 7KH ORRS LV UHSHDWHG � WLPHV� QRW MXVW RQFH�

Example

>NEW

>100 I=5
>110 FOR I=1 TO I
>120 PRINT I;
>130 NEXT I
>140 END
>RUN
  1 2 3 4 5

 ** DONE **
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7KH VLJQ RI WKH FRQWURO�YDULDEOH FDQ FKDQJH GXULQJ WKH SHUIRUPDQFH RI D )25�1(;7 ORRS�

Example

>NEW

>100 FOR I=2 TO -3 STEP -1
>110 PRINT I;
>120 NEXT I
>130 END
>RUN
  2  1  0 -1 -2 -3

 ** DONE **

:KHQ SHUIRUPLQJ WKH )25 VWDWHPHQW� WKH FRPSXWHU FKHFNV WKDW WKH OLPLW H[FHHGV WKH LQLWLDO�YDOXH EHIRUH
LW GRHV WKH ORRS� 7KH LQLWLDO�YDOXH LQ WKH )25 VWDWHPHQW GRHV QRW KDYH WR EH �� 7KH FRPSXWHU FDQ EHJLQ
FRXQWLQJ ZLWK ZKDWHYHU QXPHULF YDOXH \RX ZLVK� +RZHYHU� LI WKH LQLWLDO�YDOXH LV JUHDWHU WKDQ WKH OLPLW
DQG WKH LQFUHPHQW LV SRVLWLYH� WKH ORRS ZLOO QRW EH SHUIRUPHG DW DOO� 7KH FRPSXWHU ZLOO FRQWLQXH RQ WR WKH
VWDWHPHQW IROORZLQJ WKH ORRS� 6LPLODUO\� LI WKH LQFUHPHQW LV QHJDWLYH DQG \RX DVVLJQ DQ LQLWLDO�YDOXH OHVV
WKDQ WKH OLPLW� WKH ORRS ZLOO QRW EH SHUIRUPHG�

Examples

>NEW

>100 REM INITIAL VALUE TOO
 GREAT
>110 FOR I=6 TO 5
>120 PRINT I
>130 NEXT I
>140 END
>RUN

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

� (DFK )25�72�67(3 VWDWHPHQW PXVW EH SDLUHG ZLWK D 1(;7 VWDWHPHQW�

� 'LIIHUHQW FRQWURO�YDULDEOHV PXVW EH XVHG IRU HDFK QHVWHG )25�1(;7 ORRS�

� ,I D )25�1(;7 ORRS FRQWDLQV DQ\ SRUWLRQ RI DQRWKHU )25�1(;7 ORRS� LW PXVW FRQWDLQ DOO RI WKH
VHFRQG )25�1(;7 ORRS�

2WKHUZLVH� WKH FRPSXWHU ZLOO VWRS UXQQLQJ \RXU SURJUDP DQG SULQW WKH HUURU PHVVDJH �&$1
7 '27+$7
,1 [[� LI D )25�1(;7 ORRS RYHUODSV DQRWKHU�

Example

>NEW

>100 REM FIND THE LOWEST
 THREE DIGIT NUMBER EQUAL TO
 THE SUM OF THE CUBES OF ITS
 DIGITS
>110 FOR HUND=1 TO 9
>120 FOR TENS=0 TO 9
>130 FOR UNITS=0 TO 9
>140 SUM=100*HUND+10*TENS+UNI
 TS
>150 IF SUM<>HUND^3+TENS^3+UN
 ITS^3 THEN 180
>160 PRINT SUM
>170 GOTO 210
>180 NEXT UNITS
>190 NEXT TENS
>200 NEXT HUND
>210 END
>RUN
  153

 ** DONE **
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<RX PD\ EUDQFK RXW RI D )25�1(;7 ORRS XVLQJ *272 DQG ,)�7+(1�(/6( VWDWHPHQWV� EXW \RX PD\
QRW EUDQFK LQWR D )25�1(;7 ORRS XVLQJ WKHVH VWDWHPHQWV� <RX PD\ XVH *268% VWDWHPHQWV WR OHDYH D
)25�1(;7 ORRS DQG UHWXUQ� %H VXUH \RX GR QRW XVH WKH VDPH FRQWURO�YDULDEOH IRU DQ\ )25�1(;7 ORRSV
\RX PD\ KDYH LQ \RXU VXEURXWLQHV�

Examples

>NEW

>100 FOR I=1 TO 3
>110 PRINT I
>120 GOSUB 140
>130 NEXT I
>140 FOR I=1 TO 5
>150 PRINT I;
>160 NEXT 1
>170 RETURN
>180 END
>RUN
  1
  1  2  3  4  5

 * CAN'T DO THAT IN 130
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2.4.10. NEXT

NEXT control-variable

7KH1(;7 VWDWHPHQW LV DOZD\V SDLUHG ZLWK WKH )25�72�67(3 VWDWHPHQW IRU FRQVWUXFWLRQ RI D ORRS� 7KH
FRQWURO�YDULDEOH LV WKH VDPH RQH WKDW DSSHDUV LQ WKH FRUUHVSRQGLQJ )25�72�67(3 VWDWHPHQW�

Example

>NEW

>100 REM COUNTING FROM 1 TO
 10
>110 FOR X=1 TO 10
>120 PRINT X;
>130 NEXT X
>140 END
>RUN
  1  2  3  4  5  6  7  8  9
  10
 ** DONE **

7KH1(;7 VWDWHPHQW DFWXDOO\ FRQWUROV ZKHWKHU WKH FRPSXWHU ZLOO UHSHDW WKH ORRS RU H[LW WR WKH SURJUDP
OLQH IROORZLQJ WKH 1(;7 VWDWHPHQW�

:KHQ WKH FRPSXWHU HQFRXQWHUV WKH 1(;7 VWDWHPHQW� LW DGGV WKH SUHYLRXVO\ HYDOXDWHG LQFUHPHQW LQ WKH
67(3 FODXVH WR WKH FRQWURO�YDULDEOH� ,W WKHQ WHVWV WKH FRQWURO�YDULDEOH WR VHH LI LW H[FHHGV WKH SUHYLRXVO\
HYDOXDWHG OLPLW VSHFLILHG LQ WKH )25�72�67(3 VWDWHPHQW� ,I WKH FRQWURO�YDULDEOH GRHV QRW H[FHHG WKH
OLPLW� WKH ORRS LV UHSHDWHG�
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Examples

>NEW

>100 REM ROCKET COUNTDOWN
>110 CALL CLEAR
>120 FOR I=10 TO 1 STEP -1
>130 PRINT I
>140 FOR DELAY=1 TO 200
>150 NEXT DELAY
>160 CALL CLEAR
>170 NEXT I
>180 PRINT "BLAST OFF!"
>190 REM CHANGE SCREEN COLOR
>200 FOR COLOR=2 TO 16 STEP 2
>210 CALL SCREEN(COLOR)
>220 FOR DELAY=1 TO 100
>230 NEXT DELAY
>240 NEXT COLOR
>250 END
>RUN

�FRPSXWHU ZLOO IODVK FRXQWGRZQ�

 BLAST OFF!

�VFUHHQ ZLOO FKDQJH FRORU � WLPHV�

 ** DONE **
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2.5. Input-Out put Statements

2.5.1. Introduction

,1387�287387 VWDWHPHQWV DOORZ \RX WR WUDQVIHU GDWD LQ DQG RXW RI \RXU SURJUDP� 7KLV VHFWLRQ
GHVFULEHV WKHVH VWDWHPHQWV �35,17�',63/$<� ,1387�5($'�'$7$�5(6725(� DV WKH\ DUH XVHGZLWK
\RXU 7, FRPSXWHU NH\ERDUG DQG VFUHHQ�

'DWD FDQ EH LQSXW WR \RXU SURJUDP IURP WKUHH W\SHV RI VRXUFHV�

� IURP WKH NH\ERDUG ³ XVLQJ WKH ,1387 VWDWHPHQW

� LQWHUQDOO\ IURP WKH SURJUDP LWVHOI³XVLQJ WKH5($'�'$7$� DQG5(6725( VWDWHPHQWV

� IURP ILOHV VWRUHG RQ DFFHVVRU\ GHYLFHV ³ XVLQJ WKH ,1387 VWDWHPHQW

'DWD FDQ JR WR WZR W\SHV RI RXWSXW GHYLFHV�

� WKH VFUHHQ ³ XVLQJ WKH 35,17 RU ',63/$< VWDWHPHQWV

� ILOHV VWRUHG RQ DFFHVVRU\ GHYLFHV ³ XVLQJ WKH 35,17 VWDWHPHQW

7KHUH DUH WZR RWKHU VHFWLRQV LQ WKLV5HIHUHQFH *XLGHZKLFK GHVFULEH DGGLWLRQDO LQSXW�RXWSXW FDSDELOLWLHV
RI WKH 7, FRPSXWHU� 7KH �)LOH 3URFHVVLQJ� VHFWLRQ KHOSV \RX FRQVWUXFW WKH VWDWHPHQWV XVHGZLWK DFFHVVRU\
GHYLFHV� $QG� VLQFH \RXU 7, FRPSXWHU LV HQKDQFHG E\ JUDSKLFV� FRORU� DQG VRXQG� PDQ\ EXLOW�LQ
VXESURJUDPV DOVR VHUYH DQ LQSXW�RXWSXW IXQFWLRQ�7KH �&RORU*UDSKLFV DQG6RXQG� VHFWLRQ VKRZV \RXKRZ
WR XVH WKHVH IHDWXUHV�
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2.5.2. INPUT

INPUT [ input-prompt ] variable-list

�)RU LQIRUPDWLRQ RQ WKH XVH RI WKH ,1387 VWDWHPHQW ZLWK D ILOH� VHH WKH �)LOH 3URFHVVLQJ� VHFWLRQ��

7KLV IRUP RI WKH ,1387 VWDWHPHQW LV XVHG ZKHQ HQWHULQJ GDWD YLD WKH NH\ERDUG� 7KH ,1387 VWDWHPHQW
FDXVHV WKH SURJUDP WR SDXVH XQWLO YDOLG GDWD LV HQWHUHG IURP WKH NH\ERDUG� $OWKRXJK WKH FRPSXWHU
XVXDOO\ DFFHSWV XS WR RQH LQSXW OLQH �� OLQHV RQ \RXU VFUHHQ� IRU HDFK ,1387 VWDWHPHQW� D ORQJ OLVW RI
YDOXHV PD\ EH UHMHFWHG E\ WKH FRPSXWHU� ,I \RX UHFHLYH WKH PHVVDJH �/,1( 722 /21*� DIWHU HQWHULQJ
DQ LQSXW OLQH� \RXZLOO QHHG WR GLYLGH WKH OHQJWK\ ,1387 VWDWHPHQW LQWR DW OHDVW WZR VHSDUDWH VWDWHPHQWV�

2.5.2.1. Entering the Input Statement

7KH LQSXW�SURPSW LV D VWULQJ H[SUHVVLRQ WKDW LQGLFDWHV RQ WKH VFUHHQ WKH YDOXHV \RX VKRXOG HQWHU DW WKDW
WLPH� ,QFOXGLQJ DQ LQSXW�SURPSW LQ WKH ,1387 VWDWHPHQW LV RSWLRQDO� :KHQ WKH FRPSXWHU SHUIRUPV DQ
,1387 VWDWHPHQW WKDW GRHV QRW KDYH DQ LQSXW�SURPSW� LW GLVSOD\V D TXHVWLRQPDUN �"� IROORZHG E\ D VSDFH
DQG ZDLWV IRU \RX WR HQWHU \RXU GDWD�

Example

>NEW

>100 INPUT B
>110 PRINT B
>120 END
>RUN
 ? 25
  25

 ** DONE **
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,I \RX XVH DQ LQSXW�SURPSW� WKH VWULQJ H[SUHVVLRQ PXVW EH IROORZHG E\ D FRORQ� :KHQ WKH FRPSXWHU
SHUIRUPV WKLV W\SH RI ,1387 VWDWHPHQW� LW ZLOO GLVSOD\ WKH LQSXW�SURPSWPHVVDJH RQ WKH VFUHHQ DQG ZDLW
IRU \RX WR HQWHU \RXU GDWD�

Example

>NEW

>100 INPUT "COST OF CAR?":B
>110 A$="TAX?"
>120 INPUT A$:C
>130 INPUT "SALES "&A$:X
>140 PRINT B;C;X
>150 END
 RUN
 COST OF CAR?5500
 TAX?500
 SALES TAX?500
  5500  500  500

 ** DONE **

7KH YDULDEOH�OLVW FRQWDLQV WKRVH YDULDEOHV ZKLFK DUH DVVLJQHG YDOXHV ZKHQ WKH ,1387 VWDWHPHQW LV
SHUIRUPHG� 9DULDEOH QDPHV LQ WKH YDULDEOH�OLVW DUH VHSDUDWHG E\ FRPPDV DQG PD\ EH QXPHULF DQG�RU
VWULQJ YDULDEOHV�

Example

>NEW

>100 INPUT A,B$,C,D
>110 PRINT A:B$:C:D
>120 END
 RUN
 ? 10,HELLO,25,3.2
  10
 HELLO
  25
  3.2

 ** DONE **



7(;$6�,167580(176

+20(�&20387(5

110

2.5.2.2. Responding to an Input Statement

:KHQ DQ ,1387 VWDWHPHQW LV SHUIRUPHG� WKH YDOXHV FRUUHVSRQGLQJ WR WKH YDULDEOHV PXVW EH HQWHUHG LQ
WKH VDPH RUGHU DV WKH\ DUH OLVWHG LQ WKH ,1387 VWDWHPHQW� :KHQ \RX HQWHU WKH YDOXHV� WKH\ PXVW DOO EH
HQWHUHG LQ RQH LQSXW OLQH �XS WR � VFUHHQ OLQHV� ZLWK WKH YDOXHV VHSDUDWHG E\ FRPPDV� :KHQ LQSXWWLQJ
VWULQJ YDOXHV� \RX PD\ HQFORVH WKH VWULQJ LQ TXRWHV� +RZHYHU� LI WKH VWULQJ \RX ZLVK WR LQSXW FRQWDLQV D
FRPPD� D OHDGLQJ TXRWH PDUN� OHDGLQJ VSDFHV� RU WUDLOLQJ VSDFHV� LW PXVW EH HQFORVHG LQ TXRWHV�

Example

>NEW

>100 INPUT A$
>110 PRINT A$::
>120 INPUT B$
>130 PRINT B$::
>140 INPUT C$
>150 PRINT C$::
>160 INPUT D$
>170 X=500
>180 PRINT D$;X::
>190 INPUT E$
>200 PRINT E$
>210 END
 RUN
 ? "JONES, MARY"
 JONES, MARY

 ? "HELLO THERE"""
 "HELLO THERE"

 ? "JAMES B. SMITH, JR."
 JAMES B. SMITH, JR.

 ? "SELLING PRICE IS "
 SELLING PRICE IS 500

 ? TEXAS
 TEXAS

 ** DONE **
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9DULDEOHV DUH DVVLJQHG YDOXHV IURP OHIW WR ULJKW LQ WKH YDULDEOH�OLVW� 7KXV� VXEVFULSW H[SUHVVLRQV LQ WKH
YDULDEOH�OLVW DUH QRW HYDOXDWHG XQWLO YDULDEOHV WR WKH OHIW KDYH EHHQ DVVLJQHG YDOXHV�

Examples

>NEW

>100 INPUT I,A(I)
>110 PRINT I:A(3)
>120 END
RUN
 ? 3,7
  3
  7

 ** DONE **

:KHQ GLVSOD\LQJ D SURPSW ZLWK DQ ,1387 VWDWHPHQW LQ D 7, %$6,& SURJUDP� EH VXUH WR LQFOXGH D FRORQ
DIWHU WKH SURPSW DV VKRZQ KHUH�

INPUT "UNIT COST?":UC

:LWK D ORQJ SURPSW DQG D GLIIHUHQW VHSDUDWRU� VXFK DV D VHPLFRORQ� WKH V\VWHP PD\ �FUDVK�� ORVLQJ \RXU
SURJUDP�1RWH� 7KLV VLWXDWLRQ RFFXUV PRVW RIWHQ ZKHQ SURJUDPV DUH DGDSWHG IURP DQRWKHU IRUP RI %DVLF
ZKLFK PD\ KDYH D GLIIHUHQW IRUP IRU WKH ,1387 VWDWHPHQW�
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:KHQ LQSXW LQIRUPDWLRQ LV HQWHUHG� LW LV YDOLGDWHG E\ WKH FRPSXWHU� ,I WKH LQSXW GDWD LV LQYDOLG� WKH
PHVVDJH �:$51,1*� ,1387 (5525� 75< $*$,1� DSSHDUV RQ WKH VFUHHQ DQG \RX PXVW UHHQWHU WKH
OLQH� +HUH DUH VRPH FDXVHV RI WKLV PHVVDJH�

� LI \RX WU\ WR HQWHU LQSXW GDWD WKDW FRQWDLQV PRUH RU IHZHU YDOXHV WKDQ UHTXHVWHG E\ WKH
,1387 VWDWHPHQW�

� LI \RX WU\ WR HQWHU D VWULQJ FRQVWDQW ZKHQ D QXPEHU LV UHTXLUHG� �5HPHPEHU� D QXPEHU
LV D YDOLG VWULQJ� VR \RX PD\ HQWHU D QXPEHU ZKHQ D VWULQJ FRQVWDQW LV UHTXLUHG��

Example

>NEW

>100 INPUT A,B$
>110 PRINT A;B$
>120 END
>RUN
? 12,HI,3

 * WARNING:
   INPUT ERROR IN 100
 TRY AGAIN: HI,3

 * WARNING:
   INPUT ERROR IN 100
 TRY AGAIN: 23,HI
  23 HI

 ** DONE **
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,I D QXPEHU LV LQSXW WKDW FDXVHV DQ RYHUIORZ� WKH PHVVDJH �:$51,1*� 180%(5 722 %,*� 75<
$*$,1� DSSHDUV RQ WKH VFUHHQ DQG \RX PXVW UHHQWHU WKH OLQH� ,I D QXPEHU LV LQSXW WKDW FDXVHV DQ
XQGHUIORZ� WKH YDOXH LV UHSODFHG E\ ]HUR� 1R ZDUQLQJ PHVVDJH LV JLYHQ�

Example

>NEW

>100 INPUT A
>110 PRINT A
>120 END
>RUN
 ? 23E139

 * WARNING:
   NUMBER TOO BIG IN 100
 TRY AGAIN: 23E-139
  0

 ** DONE **
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2.5.3. READ

READ variable-list

7KH 5($' VWDWHPHQW DOORZV \RX WR UHDG GDWD VWRUHG LQVLGH \RXU SURJUDP LQ '$7$ VWDWHPHQWV� 7KH
YDULDEOH�OLVW VSHFLILHV WKRVH YDULDEOHV WKDW DUH WR KDYH YDOXHV DVVLJQHG� 9DULDEOH QDPHV LQ WKH YDULDEOH�OLVW
DUH VHSDUDWHG E\ FRPPDV� 7KH YDULDEOH�OLVW PD\ LQFOXGH QXPHULF YDULDEOHV DQG�RU VWULQJ YDULDEOHV�

Example

>NEW

>100 FOR I=1 TO 3
>110 READ X,Y
>120 PRINT X;Y
>130 NEXT I
>140 DATA 22,15,36,52,48,96.5

>150 END
>RUN
  22  15
  36  52
  48  96.5

 ** DONE **

7KH FRPSXWHU UHDGV HDFK '$7$ VWDWHPHQW VHTXHQWLDOO\ IURP OHIW WR ULJKW DQG DVVLJQV YDOXHV WR WKH
YDULDEOHV LQ WKH YDULDEOH�OLVW IURP OHIW WR ULJKW� 6XEVFULSW H[SUHVVLRQV LQ WKH YDULDEOH�OLVW DUH QRW HYDOXDWHG
XQWLO YDULDEOHV WR WKH OHIW KDYH EHHQ DVVLJQHG�

Example

>NEW

>100 READ I,A(I)
>110 DATA 2,35
>120 PRINT AM
>130 END
>RUN
  35

 ** DONE **
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'$7$ VWDWHPHQWV DUH QRUPDOO\ UHDG LQ OLQH�QXPEHU RUGHU� (DFK WLPH D 5($' VWDWHPHQW LV SHUIRUPHG�
YDOXHV IRU WKH YDULDEOHV LQ WKH YDULDEOH�OLVW DUH DVVLJQHG VHTXHQWLDOO\� XVLQJ DOO WKH LWHPV LQ WKH GDWD�OLVW
RI WKH FXUUHQW '$7$ VWDWHPHQW EHIRUH PRYLQJ WR WKH QH[W '$7$ VWDWHPHQW� <RX FDQ RYHUULGH WKLV
VHTXHQFLQJ� KRZHYHU� E\ XVLQJ WKH 5(6725( VWDWHPHQW�

%\ IROORZLQJ WKH SURJUDP EHORZ� \RX FDQ VHH KRZ WKH 5($'� '$7$� DQG 5(6725( VWDWHPHQWV LQWHUDFW�
,Q OLQH ��� WKH FRPSXWHU EHJLQV DVVLJQLQJ YDOXHV WR $ DQG % IURP WKH '$7$ VWDWHPHQW ZLWK WKH ORZHVW
OLQH QXPEHU� OLQH ���� 7KH ILUVW 5($'� WKHUHIRUH� DVVLJQV $ � DQG % �� 7KH QH[W SHUIRUPDQFH RI WKH
5($' VWDWHPHQW VWLOO WDNHV GDWD IURP OLQH ��� DQG DVVLJQV $ �� % �� 7KH WKLUG 5($' DVVLJQV WKH ODVW
LWHP LQ OLQH ��� WR WKH YDULDEOH $ DQG WKH ILUVW LWHP LQ OLQH ��� WR WKH YDULDEOH %� VR $ ��� % ��� 7KH
IRXUWK 5($'� WKH ODVW LQ WKH -�ORRS� FRQWLQXHV WR JHW GDWD IURP OLQH ���� VR $ ��� % ��� %HIRUH JRLQJ
WKURXJK WKH ,�ORRS DJDLQ� KRZHYHU� QRWH WKDW WKH FRPSXWHU HQFRXQWHUV D 5(6725( VWDWHPHQW LQ OLQH ���
ZKLFK GLUHFWV LW WR JHW GDWD IURP WKH EHJLQQLQJ RI OLQH ��� IRU WKH QH[W 5($' VWDWHPHQW� 7KH FRPSXWHU
WKHQ FRPSOHWHV WKH SURJUDP E\ UHDGLQJ WKH GDWD IURP OLQH ��� DQG WKHQ IURP OLQH ����

Example

>NEW

>100 FOR I=1 TO 2
>110 FOR J=1 TO 4
>120 READ A,B
>130 PRINT A;B;
>140 NEXT J
>150 PRINT
>160 RESTORE 190
>170 NEXT I
>180 DATA 2,4,6,8,10
>190 DATA 12,14,16,18
>200 DATA 20,22,24,26
>210 END
>RUN
  2  4  6  8  10  12  14  16
  12  14  16  18  20  22  24
  26

 ** DONE **
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:KHQ GDWD LV UHDG IURP D '$7$ VWDWHPHQW� WKH W\SH RI GDWD LQ WKH GDWD�OLVW DQG WKH W\SH RI YDULDEOHV WR
ZKLFK WKH YDOXHV DUH DVVLJQHG PXVW FRUUHVSRQG� ,I \RX WU\ WR DVVLJQ D VWULQJ YDOXH WR D QXPHULF YDULDEOH�
WKHPHVVDJH �'$7$(5525 ,1[[� �[[ LV WKH OLQH QXPEHU RI WKH5($' VWDWHPHQWZKHUH WKH HUURU RFFXUV�
DSSHDUV RQ WKH VFUHHQ DQG WKH SURJUDP VWRSV UXQQLQJ� 5HPHPEHU WKDW D QXPEHU LV D YDOLG VWULQJ VR
QXPEHUV PD\ EH DVVLJQHG WR HLWKHU VWULQJ RU QXPHULF YDULDEOHV�

Example

>NEW

>100 READ A,B
>110 DATA 12,HELLO
>120 PRINT A;B
>130 END
>RUN

 * DATA ERROR IN 100

>�

:KHQ D5($' VWDWHPHQW LV SHUIRUPHG� LI WKHUH DUHPRUH QDPHV LQ WKH YDULDEOH�OLVW WKDQ YDOXHV UHPDLQLQJ
LQ '$7$ VWDWHPHQWV� D �'$7$ (5525� PHVVDJH LV GLVSOD\HG RQ WKH VFUHHQ DQG WKH SURJUDP VWRSV
UXQQLQJ� ,I D QXPHULF FRQVWDQW LV UHDG ZKLFK FDXVHV DQ XQGHUIORZ� LWV YDOXH LV UHSODFHG E\ ]HUR ³ QR
ZDUQLQJ LV JLYHQ ³ DQG WKH SURJUDP FRQWLQXHV UXQQLQJ QRUPDOO\� ,I D QXPHULF FRQVWDQW LV UHDG ZKLFK
FDXVHV DQ RYHUIORZ� LWV YDOXH LV UHSODFHG E\ WKH DSSURSULDWH FRPSXWHU OLPLW� WKH PHVVDJH �:$51,1*�
180%(5 722 %,*� LV GLVSOD\HG RQ WKH VFUHHQ� DQG WKH SURJUDP FRQWLQXHV� )RU LQIRUPDWLRQ RQ
XQGHUIORZ� RYHUIORZ� DQG QXPHULF OLPLWV� VHH �1XPHULF &RQVWDQWV��

Example

>NEW

>100 READ A,B
>110 DATA 12E-135
>120 DATA 36E142
>130 PRINT :A:B
>140 READ C
>150 END
>RUN

 * WARNING:
   NUMBER TOO BIG IN 100

  0
  9.99999E+**

 * DATA ERROR IN 140

>�
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2.5.4. DATA

DATA data-list

7KH '$7$ VWDWHPHQW DOORZV \RX WR VWRUH GDWD LQVLGH \RXU SURJUDP� 'DWD LQ WKH GDWD�OLVWV DUH REWDLQHG
YLD 5($' VWDWHPHQWV ZKHQ WKH SURJUDP LV UXQ� 7KH GDWD�OLVW FRQWDLQV WKH YDOXHV WR EH DVVLJQHG WR WKH
YDULDEOHV VSHFLILHG LQ WKH YDULDEOH�OLVW RI D 5($' VWDWHPHQW� ,WHPV LQ WKH GDWD�OLVW DUH VHSDUDWHG E\
FRPPDV� :KHQ D SURJUDP UHDFKHV D '$7$ VWDWHPHQW� LW SURFHHGV WR WKH QH[W VWDWHPHQW ZLWK QR RWKHU
HIIHFW�

'$7$ VWDWHPHQWV PD\ DSSHDU DQ\ZKHUH LQ D SURJUDP� EXW WKH RUGHU LQ ZKLFK WKH\ DSSHDU LV LPSRUWDQW�
'DWD IURP WKH GDWD�OLVWV 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 RWKHUZLVH VSHFLILHG E\ D 5(6725( VWDWHPHQW� 7KXV� WKH RUGHU LQ ZKLFK WKH
GDWD DSSHDUV ZLWKLQ WKH GDWD�OLVW DQG WKH RUGHU RI WKH '$7$ VWDWHPHQWV ZLWKLQ WKH SURJUDP QRUPDOO\
GHWHUPLQH LQ ZKLFK RUGHU WKH GDWD LV UHDG�

Example

>NEW

>100 FOR I=1 TO 5
>110 READ A,B
>120 PRINT A;B
>130 NEXT I
>140 DATA 2,4,6,7,8
>150 DATA 1,2,3,4,5
>160 END
>RUN
  2  4
  6  7
  8  1
  2  3
  4  5

 ** DONE **
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'DWD LQ WKH GDWD�OLVW PXVW FRUUHVSRQG WR WKH W\SH RI WKH YDULDEOH WR ZKLFK LW LV DVVLJQHG� 7KXV� LI D
QXPHULF YDULDEOH LV VSHFLILHG LQ WKH 5($' VWDWHPHQW� D QXPHULF FRQVWDQW PXVW EH LQ WKH FRUUHVSRQGLQJ
SODFH LQ WKH '$7$ VWDWHPHQW� 6LPLODUO\� LI D VWULQJ YDULDEOH LV VSHFLILHG� D VWULQJ FRQVWDQW PXVW EH LQ WKH
FRUUHVSRQGLQJ SODFH LQ WKH '$7$ VWDWHPHQW� 5HPHPEHU WKDW D QXPEHU LV D YDOLG VWULQJ� VR \RXPD\ KDYH
D QXPEHU LQ WKH FRUUHVSRQGLQJ SODFH LQ WKH '$7$ VWDWHPHQW ZKHQ D VWULQJ FRQVWDQW LV UHTXLUHG�

Example

>NEW

>100 READ A$,B$,C,D
>110 PRINT A$:B$:C:D
>120 DATA HELLO,"JONES, MARY"
 ,28,3.1416
>130 END
>RUN
 HELLO
 JONES, MARY
  28
  3.1416

 ** DONE **

:KHQ XVLQJ VWULQJ FRQVWDQWV LQ D '$7$ VWDWHPHQW� \RXPD\ HQFORVH WKH VWULQJ LQ TXRWHV� +RZHYHU� LI WKH
VWULQJ \RX LQFOXGH FRQWDLQV D FRPPD� D OHDGLQJ TXRWH PDUN� OHDGLQJ VSDFHV� RU WUDLOLQJ VSDFHV� LWPXVW EH
HQFORVHG LQ TXRWHV�

,I WKH OLVW RI VWULQJ FRQVWDQWV LQ WKH '$7$ VWDWHPHQW FRQWDLQV DGMDFHQW FRPPDV� WKH FRPSXWHU DVVXPHV
\RX ZDQW WR HQWHU D QXOO VWULQJ �D VWULQJ ZLWK QR FKDUDFWHUV�� ,Q WKH H[DPSOH EHORZ� WKH '$7$ VWDWHPHQW
LQ OLQH ��� FRQWDLQV WZR DGMDFHQW FRPPDV� 7KXV� D QXOO VWULQJ LV DVVLJQHG WR %�� DV \RX FDQ VHH ZKHQ WKH
SURJUDP LV UXQ�

Example

>NEW

>100 READ A$,B$,C
>110 DATA HI,,2
>120 PRINT "A$ IS ";A$
>130 PRINT "B$ IS ";B$
>140 PRINT "C IS ";C
>150 END
 RUN
 A$ IS HI
 B$ is
 C IS 2

 ** DONE **
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2.5.5. RESTORE

RESTORE [line-number ]

�6HH WKH �)LOH 3URFHVVLQJ� VHFWLRQ IRU LQIRUPDWLRQ DERXW XVLQJ 5(6725( LQ ILOH SURFHVVLQJ��

7KLV IRUP RI WKH 5(6725( VWDWHPHQW WHOOV \RXU SURJUDP ZKLFK '$7$ VWDWHPHQW WR XVH ZLWK WKH QH[W
5($' VWDWHPHQW�

:KHQ 5(6725( LV XVHG ZLWK QR OLQH�QXPEHU DQG WKH QH[W 5($' VWDWHPHQW LV SHUIRUPHG� YDOXHV ZLOO
EH DVVLJQHG EHJLQQLQJ ZLWK WKH ILUVW '$7$ VWDWHPHQW LQ WKH SURJUDP�

Example

>NEW

>100 FOR I=1 TO 2
>110 FOR J=1 TO 4
>120 READ A
>130 PRINT A;
>140 NEXT J
>150 RESTORE 180
>160 NEXT I
>170 DATA 12,33,41,26,42,50
>180 DATA 10,20,30,40,50
>190 END
 >RUN
  12  33  41  26  10  20  30
  40

 ** DONE **



7(;$6�,167580(176

+20(�&20387(5

120

:KHQ 5(6725( LV IROORZHG E\ WKH OLQH�QXPEHU RI D '$7$ VWDWHPHQW DQG WKH QH[W 5($' VWDWHPHQW LV
SHUIRUPHG� YDOXHV ZLOO EH DVVLJQHG EHJLQQLQJ ZLWK WKH ILUVW GDWD�LWHP LQ WKH '$7$ VWDWHPHQW VSHFLILHG
E\ WKH OLQH�QXPEHU�

Example

>NEW

>100 FOR I=1 TO 5
>110 READ X
>120 RESTORE
>130 PRINT X;
>140 NEXT I
>150 DATA 10,20,30
>160 END
>RUN
  10  10  10  10  10

 ** DONE **
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,I WKH OLQH�QXPEHU VSHFLILHG LQ D 5(6725( VWDWHPHQW LV QRW D '$7$ VWDWHPHQW RU LV QRW D SURJUDP OLQH
QXPEHU� WKHQ WKH QH[W 5($' VWDWHPHQW SHUIRUPHG ZLOO VWDUW DW WKH ILUVW '$7$ VWDWHPHQW� ZKRVH OLQH
QXPEHU LV JUHDWHU WKDQ WKH RQH VSHFLILHG� ,I WKHUH LV QR '$7$ VWDWHPHQW ZLWK D OLQH QXPEHU JUHDWHU WKDQ
RU HTXDO WR WKH RQH VSHFLILHG� WKHQ WKH QH[W 5($' VWDWHPHQW SHUIRUPHG ZLOO FDXVH DQ RXW�RI�GDWD
FRQGLWLRQ DQG D �'$7$ (5525� PHVVDJH ZLOO EH GLVSOD\HG� ,I WKH OLQH�QXPEHU VSHFLILHG LV JUHDWHU WKDQ
WKH KLJKHVW OLQH QXPEHU LQ WKH SURJUDP� WKH SURJUDPZLOO VWRS UXQQLQJ DQG WKH PHVVDJH �'$7$ (5525
,1 [[� ZLOO EH GLVSOD\HG�

Example

>NEW

>100 READ A,B
>110 RESTORE 130
>120 PRINT A;B
>130 READ C,D
>140 PRINT C;D
>150 DATA 26.9,34.67
>160 END
>RUN
  26.9  34.67
  26.9  34.67

 ** DONE **

>110 RESTORE 145
>RUN
  26.9  34.67
  26.9  34.67

 ** DONE **

>110 RESTORE 155
>RUN
  26.9  34.67

 * DATA ERROR IN 130

>�
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2.5.6. PRINT

PRINT [ print-list ]

�)RU LQIRUPDWLRQ RQ XVLQJ WKH 35,17 VWDWHPHQW ZLWK ILOHV� VHH WKH �)LOH 3URFHVVLQJ� VHFWLRQ��

7KH 35,17 VWDWHPHQW OHWV \RX SULQW QXPEHUV DQG VWULQJV RQ WKH VFUHHQ� 7KH SULQW�OLVW FRQVLVWV RI

� SULQW�LWHPV³QXPHULF H[SUHVVLRQV DQG VWULQJ H[SUHVVLRQV ZKLFK SULQW RQ WKH VFUHHQ DQG
WDE�IXQFWLRQV ZKLFK FRQWURO SULQW SRVLWLRQLQJ �VLPLODU WR WKH 7$% NH\ RQ WKH W\SHZULWHU��

� SULQW�VHSDUDWRU
V ³ WKH SXQFWXDWLRQ EHWZHHQ SULQW�LWHPV �FRPPDV� FRORQV� DQG
VHPLFRORQV� ZKLFK VHUYHV DV LQGLFDWRUV IRU SRVLWLRQLQJ GDWD RQ WKH SULQW�OLQH�

:KHQ WKH FRPSXWHU SHUIRUPV D 35,17 VWDWHPHQW� WKH YDOXHV RI WKH H[SUHVVLRQV LQ WKH SULQW�OLVW DUH
GLVSOD\HG RQ WKH VFUHHQ LQ RUGHU IURP OHIW WR ULJKW� DV VSHFLILHG E\ WKH SULQW�VHSDUDWRUV DQG WDE�IXQFWLRQV�

Example

>NEW

>100 A=10
>110 B=20
>120 STRING$="TI COMPUTER"
>130 PRINT A;B:STRING$
>140 PRINT "HELLO, FRIEND"
>150 END
>RUN
  10  20
 TI COMPUTER
 HELLO, FRIEND

 ** DONE **
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2.5.6.1. Printing Strings

6WULQJ H[SUHVVLRQV LQ WKH SULQW�OLVW DUH HYDOXDWHG WR SURGXFH D VWULQJ UHVXOW� 7KHUH DUH QR EODQN VSDFHV
LQVHUWHG EHIRUH RU DIWHU D VWULQJ� ,I \RXZLVK WR SULQW D EODQN VSDFH EHIRUH RU DIWHU D VWULQJ� \RX FDQ LQFOXGH
LW LQ WKH VWULQJ RU LQVHUW LW VHSDUDWHO\ ZLWK TXRWHV�

Example

>NEW

>100 N$="JOAN"
>110 M$="HI"
>120 PRINT M$;N$
>130 PRINT M$&" "&N$
>140 PRINT "HELLO ";N$
>150 END
>RUN
 HIJOAN
 HI JOAN
 HELLO JOAN

 ** DONE **

2.5.6.2. Printing Numbers

1XPHULF H[SUHVVLRQV LQ WKH SULQW�OLVW DUH HYDOXDWHG WR SURGXFH D QXPHULF UHVXOW WR EH SULQWHG� 3RVLWLYH
QXPEHUV DUH SULQWHG ZLWK D OHDGLQJ VSDFH �LQVWHDG RI D SOXV VLJQ� DQG QHJDWLYH QXPEHUV DUH SULQWHG ZLWK
D OHDGLQJ PLQXV VLJQ� $OO QXPEHUV DUH SULQWHG ZLWK D WUDLOLQJ VSDFH�

Example

>NEW

>100 LET A=10.2
>110 B=-30.5
>120 C=16.7
>130 PRINT A;B;C
>140 PRINT A+B
>150 END
>RUN
  10.2 -30.5  16.7
 -20.3

 ** DONE **
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7KH 35,17 VWDWHPHQW GLVSOD\V QXPEHUV LQ HLWKHU QRUPDO GHFLPDO IRUP RU VFLHQWLILF QRWDWLRQ� DFFRUGLQJ
WR WKHVH UXOHV�

�� $OO QXPEHUV ZLWK �� RU IHZHU GLJLWV DUH SULQWHG LQ QRUPDO GHFLPDO IRUP�

Example

>PRINT -10;7.1
 -10  7.1

�� ,QWHJHU QXPEHUV ZLWK PRUH WKDQ �� GLJLWV DUH SULQWHG LQ VFLHQWLILF QRWDWLRQ�

Example

>PRINT 93427685127
  9.34277E+10

�� 1RQ�LQWHJHU 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 QRUPDO GHFLPDO IRUP� ,I
SULQWHG LQ QRUPDO GHFLPDO IRUP� DOO GLJLWV EH\RQG WKH WHQWK GLJLW DUH RPLWWHG�

Examples

>PRINT 1E-10
  .0000000001

>PRINT 1.2E-10
  1.2E-10

>PRINT .000000000246
  2.46E-10
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,I QXPEHUV DUH SULQWHG LQ QRUPDO GHFLPDO IRUP� WKH IROORZLQJ FRQYHQWLRQV DUH REVHUYHG�

� ,QWHJHUV DUH SULQWHG ZLWK QR GHFLPDO SRLQW�

Example

>PRINT 15;-3
  15 -3

� 1RQ�LQWHJHUV KDYH WKH GHFLPDO SRLQW SULQWHG LQ LWV SURSHU SODFH� 7UDLOLQJ ]HURV LQ WKH IUDFWLRQDO
SDUW DUH RPLWWHG� ,I WKH QXPEHU KDV PRUH WKDQ WHQ GLJLWV� WKH WHQWK GLJLW LV URXQGHG�

Example

>PRINT 3.350;-46.1
  3.35 -46.1

>PRINT 791.123456789
  791.1234568

� 1XPEHUV ZLWK D YDOXH OHVV WKDQ RQH DUH SULQWHG ZLWK QR GLJLWV WR WKH OHIW RI WKH GHFLPDO SRLQW�

Example

>PRINT -12.7E-3;0.64
 -.0127  .64

,I QXPEHUV DUH SULQWHG LQ VFLHQWLILF QRWDWLRQ� WKH IRUPDW LV�

PDQWLVVD ( H[SRQHQW

DQG WKH IROORZLQJ UXOHV DSSO\�

� 7KH PDQWLVVD LV SULQWHG ZLWK � RU IHZHU GLJLWV DQG LV DOZD\V GLVSOD\HG ZLWK RQH GLJLW WR WKH OHIW
RI WKH GHFLPDO SRLQW�

Example

>PRINT .0000000001978531
  1.97853E-10

>PRINT -98.77E21
 -9.877E+22
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� 7UDLOLQJ ]HURV DUH RPLWWHG LQ WKH IUDFWLRQDO SDUW RI WKH PDQWLVVD�

Example

>PRINT 736.400E10
  7.364E+12

� ,I WKHUH DUH PRUH WKDQ ILYH GLJLWV LQ WKH IUDFWLRQDO SDUW RI WKH PDQWLVVD� WKH ILIWK GLJLW LV URXQGHG�

Example

>PRINT 12.36587E-15
  1.23659E-14

� 7KH H[SRQHQW LV GLVSOD\HG ZLWK D SOXV RU PLQXV VLJQ IROORZHG E\ D WZR�GLJLW QXPEHU�

Example

>PRINT 1.25E-9;-43.6E12
  1.25E-09 -4.36E+13

� ,I \RX DWWHPSW WR SULQW D QXPEHU ZLWK DQ H[SRQHQW YDOXH ODUJHU WKDQ � �� RU VPDOOHU WKDQ � ���
WKH FRPSXWHU ZLOO SULQW  IROORZLQJ WKH SURSHU VLJQ RI WKH H[SRQHQW�

Example

>PRINT .76E126;81E-115
  7.6E+**  8.1E-**

� �(� PXVW EH DQ XSSHU�FDVH FKDUDFWHU�
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2.5.6.3. Print-Separators

(DFK VFUHHQ OLQH XVHG ZLWK WKH 35,17 VWDWHPHQW KDV �� FKDUDFWHU SRVLWLRQV QXPEHUHG IURP OHIW WR ULJKW
�� ����� (DFK OLQH LV GLYLGHG LQWR WZR ���FKDUDFWHU SULQW ]RQHV� %\ XVLQJ WKH SULQW�VHSDUDWRUV DQG WKH
WDE�IXQFWLRQ� \RX FDQ FRQWURO WKH SRVLWLRQ RI WKH SULQW�LWHPV GLVSOD\HG RQ WKH VFUHHQ�

7KHUH DUH WKUHH W\SHV RI SULQW�VHSDUDWRUV� VHPLFRORQV� FRORQV� DQG FRPPDV� $W OHDVW RQH SULQW�VHSDUDWRU
PXVW EH SODFHG EHWZHHQ DGMDFHQW SULQW�LWHPV LQ WKH SULQW�OLVW� 0XOWLSOH SULQW�VHSDUDWRUVPD\ EH XVHG VLGH
E\ VLGH DQG DUH HYDOXDWHG IURP OHIW WR ULJKW�

Example

>PRINT "A"::"B"
 A

 B

7KH VHPLFRORQ SULQW�VHSDUDWRU FDXVHV DGMDFHQW SULQW�LWHPV WR SULQW VLGH E\ VLGH ZLWK QR H[WUD VSDFHV
EHWZHHQ WKH YDOXHV� ,Q WKH SURJUDPEHORZ� WKH VSDFHV DIWHU WKH QXPEHUV DSSHDU RQO\ EHFDXVH DOO QXPEHUV
DUH SULQWHG ZLWK D WUDLOLQJ VSDFH UHJDUGOHVV RI WKH W\SH RI SULQW�VHSDUDWRU XVHG�

Example

>NEW

>100 A=-26 > 110 B=-33
>120 C$="HELL0"
>130 D$="HOW ARE YOU?"
>140 PRINT A;B;C$;D$
>150 END
>RUN
 -26 -33 HELLOHOW ARE YOU?

 ** DONE **
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7KH FRORQ SULQW�VHSDUDWRU FDXVHV WKH QH[W SULQW�LWHP WR SULQW DW WKH EHJLQQLQJ RI WKH QH[W OLQH�

Example

>NEW

>100 A=-26
>110 B$="HELLO"
>120 C$="HOW ARE YOU?"
>130 PRINT A:B$:C$
>140 END
>RUN

 -26
 HELLO
 HOW ARE YOU?

 ** DONE **

3ULQW OLQHV DUH GLYLGHG LQWR WZR ]RQHV� 7KH ILUVW ]RQH EHJLQV LQ FROXPQ � DQG WKH VHFRQG EHJLQV LQ FROXPQ
���:KHQ WKH FRPSXWHU HYDOXDWHV D FRPPDSULQW�VHSDUDWRU� WKHQH[WSULQW�LWHP LV SULQWHGDW WKHEHJLQQLQJ
RI WKH QH[W ]RQH� ,I LW LV DOUHDG\ LQ WKH VHFRQG SULQW ]RQH ZKHQ D FRPPD SULQW�VHSDUDWRU LV HYDOXDWHG� WKH
QH[W SULQW�LWHP LV EHJXQ RQ WKH QH[W OLQH�

Example

>NEW

>100 A$="ZONE 1"
>110 B$="ZONE 2"
>120 PRINT A$,B$
>130 PRINT A$:,B$,A$
>140 END
>RUN
 ZONE 1        ZONE 2
 ZONE 1
               ZONE 2
 ZONE 1

 ** DONE **
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2.5.6.4. Tab-Function

7KH WDE�IXQFWLRQ VSHFLILHV WKH VWDUWLQJ SRVLWLRQ RQ WKH SULQW�OLQH IRU WKH QH[W SULQW�LWHP� 7KH IRUPDW RI
WKH WDE�IXQFWLRQ LV�

TAB ( numeric-expression )

7KH QXPHULF�H[SUHVVLRQ LV HYDOXDWHG DQG URXQGHG WR WKH QHDUHVW LQWHJHU Q� ,I Q LV OHVV WKDQ RQH� WKHQ LWV
YDOXH LV UHSODFHG E\ RQH� ,I Q LV JUHDWHU WKDQ ��� WKHQ Q LV UHSHDWHGO\ UHGXFHG E\ �� XQWLO � � Q � ��� ,I WKH
QXPEHU RI FKDUDFWHUV DOUHDG\ SULQWHG RQ WKH FXUUHQW OLQH LV OHVV WKDQ RU HTXDO WR Q� WKH QH[W SULQW�LWHP
LV SULQWHG EHJLQQLQJ LQ SRVLWLRQ Q� ,I WKH QXPEHU RI FKDUDFWHUV DOUHDG\ SULQWHG RQ WKH FXUUHQW OLQH LV
JUHDWHU WKDQ Q� WKHQ WKH QH[W LWHP LV SULQWHG RQ WKH QH[W OLQH EHJLQQLQJ LQ SRVLWLRQ Q� 1RWH WKDW WKH
WDE�IXQFWLRQ LV D SULQW�LWHP DQG WKXV PXVW EH SUHFHGHG E\ D SULQW�VHSDUDWRU� H[FHSW ZKHQ LW LV WKH ILUVW
LWHP LQ WKH SULQW�OLVW� 7KH WDE�IXQFWLRQPXVW DOVR EH IROORZHG E\ D SULQW�VHSDUDWRU� H[FHSW ZKHQ LW LV WKH
ODVW LWHP LQ WKH SULQW�OLVW� 7KH SULQW�VHSDUDWRU EHIRUH D WDE�IXQFWLRQ LV HYDOXDWHG EHIRUH WKH WDE�IXQFWLRQ�
DQG WKH SULQW�VHSDUDWRU IROORZLQJ WKH WDE�IXQFWLRQ LV HYDOXDWHG DIWHU WKH WDE�IXQFWLRQ� 7KXV� \RX VKRXOG
XVH D VHPLFRORQ SULQW�VHSDUDWRU EHIRUH DQG DIWHU WKH WDE�IXQFWLRQ IRU EHVW UHVXOWV�

Example

>NEW

>100 A=23.5
>110 8=48.6
>120 MSG$="HELLO"
>130 REM N>28
>140 PRINT TAB(5);MSG$;TAB(33
 );MSG$
>150 REM CHARACTERS ALREADY
 PRINTED<=N
>160 PRINT A;TAB(10);8
>170 REM CHARACTERS ALREADY
 PRINTED>N
>180 PRINT TA8(3);A;TAB(3);B
>190 END
>RUN
     HELLO
     HELLO
  23.5      48.6
  23.5
  48.6

 ** DONE **
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,Q WKH SURJUDP EHORZ� WKH FRPSXWHU GRHV WKH IROORZLQJ�

� OLQH ��� ³ SULQWV $� PRYHV WR SRVLWLRQ ��� SULQWV %

� OLQH ��� ³ SULQWV $� PRYHV WR WKH QH[W SULQW ]RQH �LQ WKLV FDVH� SRVLWLRQ �� RI WKH FXUUHQW VFUHHQ
OLQH�� SULQWV %

� OLQH ���³ SULQWV $� PRYHV WR SRVLWLRQ �� DV VSHFLILHG LQ WKH WDE�IXQFWLRQ� PRYHV WR WKH QH[W SULQW
]RQH EHFDXVH RI WKH FRPPD �LQ WKLV FDVH SRVLWLRQ � RI WKH QH[W VFUHHQ OLQH�� SULQWV %

� OLQH ��� ³ PRYHV WR SRVLWLRQ �� SULQWV $� PRYHV WR SRVLWLRQ � RI WKH QH[W OLQH �VLQFH SRVLWLRQ � RI
WKH FXUUHQW OLQH ZDV DOUHDG\ SDVW ZKHQ $ ZDV SULQWHG�� SULQWV %

� OLQH ��� ³ SULQWV $� VXEWUDFWV �� IURP �� WR EHJLQ WKH WDE�IXQFWLRQ ZLWKLQ WKH DOORZDEOH
FKDUDFWHU SRVLWLRQV� PRYHV WR SRVLWLRQ �� ������ ���� SULQWV %

Example

>NEW

>100 A=326
>110 B=79
>120 PRINT A;TAB(15);B
>130 PRINT A,B
>140 PRINT A;TAB(15),B
>150 PRINT TA8(5);A;TAB(6);B
>160 PRINT A;TAB(43);B
>170 END
 RUN
  326           79
  326           79
  326
  79
     326
      79
  326           79

 ** DONE **
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$ SULQW�LWHP ZLOO QRW EH VSOLW EHWZHHQ WZR VFUHHQ OLQHV XQOHVV WKH SULQW�LWHP LV D VWULQJ ZLWK PRUH WKDQ
WZHQW\�HLJKW FKDUDFWHUV� ,Q WKDW FDVH WKH VWULQJ LV DOZD\V EHJXQ RQ D QHZ OLQH DQG LV SULQWHG ZLWK
WZHQW\�HLJKW FKDUDFWHUV SHU OLQH XQWLO WKH HQWLUH VWULQJ LV SULQWHG� ,I D QXPHULF SULQW�LWHP LV VXFK WKDW WKH
RQO\ FKDUDFWHU QRW DEOH WR ILW RQ WKH FXUUHQW OLQH LV D WUDLOLQJ VSDFH� WKHQ WKH QXPEHU ZLOO EH SULQWHG RQ
WKH FXUUHQW OLQH� ,I WKH QXPEHU LWVHOI ZLOO QRW ILW RQ WKH FXUUHQW OLQH� LW LV SULQWHG RQ WKH QH[W OLQH�

Example

>NEW

>100 A=23767
>110 B=79856
>120 C=A+B
>130 D=B-A
>140 PRINT A;B;C;D
>150 PRINT "A=";A;"B=";B;"C="
 ;C;"D=11;D
>160 END
>RUN
  23767  79856  103623  56089
 A= 23767 B= 79856 C= 103623
 D= 56089

 ** DONE **
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7KH SULQW�OLVWPD\ HQG ZLWK D SULQW�VHSDUDWRU� ,I WKH SULQW�OLVW LV QRW WHUPLQDWHG E\ D SULQW�VHSDUDWRU �OLQH
����� WKH FRPSXWHU FRQVLGHUV WKH FXUUHQW OLQH FRPSOHWHG ZKHQ DOO WKH FKDUDFWHUV SURGXFHG IURP WKH
SULQW�OLVW DUH SULQWHG� ,Q WKLV FDVH WKH ILUVW SULQW�LWHP LQ WKH QH[W 35,17 VWDWHPHQW �OLQH ���� DOZD\V
EHJLQV RQ D QHZ OLQH�

,I WKH SULQW�OLVW HQGV ZLWK D SULQW�VHSDUDWRU �OLQH ����� WKHQ WKH SULQW�VHSDUDWRU LV HYDOXDWHG DQG WKH ILUVW
SULQW�LWHP LQ WKH QH[W 35,17 VWDWHPHQW �OLQH ���� ZLOO VWDUW LQ WKH SRVLWLRQ LQGLFDWHG E\ WKH
SULQW�VHSDUDWRU�

Example

>NEW

>100 A=23
>110 B=597
>120 PRINT A,
>130 PRINT B
>140 PRINT A;B;
>150 C=468
>160 PRINT C
>170 END
>RUN
  23            597
  23  597  468

 ** DONE **
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<RX PD\ XVH D 35,17 VWDWHPHQW ZLWK QR SULQW�OLVW� :KHQ VXFK D 35,17 VWDWHPHQW LV SHUIRUPHG� WKH
FRPSXWHU DGYDQFHV WR WKH ILUVW FKDUDFWHU SRVLWLRQ RI WKH QH[W VFUHHQ OLQH� 7KLV KDV WKH HIIHFW RI VNLSSLQJ
D OLQH LI WKH SUHFHGLQJ 35,17 VWDWHPHQW KDV QR SULQW�VHSDUDWRU DW WKH HQG�

Examples

>NEW

>100 A=20
>110 PRINT A
>120 PRINT
>130 B=15
>140 PRINT B
>150 END
>RUN
  20

  15

 ** DONE **

>NEW

>100 FOR J=1 TO 2
>110 FOR I=1 TO 3
>120 PRINT 1;
>130 NEXT I
>140 PRINT
>150 NEXT J
>160 END
>RUN
  1  2  3
  1  2  3

 ** DONE **
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2.5.7. DISPLAY

DISPLAY [ print-list ]

7KH ',63/$< VWDWHPHQW LV LGHQWLFDO WR WKH 35,17 VWDWHPHQW ZKHQ \RX XVH LW WR SULQW LWHPV RQ WKH
VFUHHQ� 7KH',63/$< VWDWHPHQWPD\ QRW EH XVHG WRZULWH RQ DQ\ GHYLFH H[FHSW WKH VFUHHQ� )RU D FRPSOHWH
GLVFXVVLRQ RI KRZ WR XVH WKLV VWDWHPHQW� IROORZ WKH LQVWUXFWLRQV IRU WKH 35,17 VWDWHPHQW�

Example

>NEW

>100 A=35.6
>110 B$="HI!!"
>120 C=49.7
>130 PRINT B$:A;C
>140 DISPLAY B$:A;C
>150 END
>RUN
 HI!!
  35.6  49.7
 HI!!
  35.6  49.7

 ** DONE **
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2.6. Color Gra phics and Sound

2.6.1. Introduction

$ VSHFLDO VHW RI VXESURJUDPV KDV EHHQ EXLOW LQWR WKH 7, FRPSXWHU WR SURYLGH FRORU JUDSKLFV� VRXQG� DQG
RWKHU FDSDELOLWLHV QRW XVXDOO\ IRXQG LQ %$6,&�

:KHQHYHU \RX ZDQW WR XVH RQH RI WKHVH VSHFLDO VXESURJUDPV� \RX FDOO IRU LW E\ QDPH DQG VXSSO\ D IHZ
VSHFLILFDWLRQV� 7KH VXESURJUDP WKHQ WDNHV RYHU� SHUIRUPV LWV WDVN� DQG SURYLGHV \RX ZLWK VXFK WKLQJV DV
PXVLFDO WRQHV� VFUHHQ FRORUV� DQG VSHFLDO JUDSKLFV FKDUDFWHUV� 7KHVH IHDWXUHV DUH SDUWLFXODUO\ XVHIXO ZKHQ
\RX DUH SURJUDPPLQJ VLPXODWLRQV� JUDSKV� SDWWHUQV RQ WKH VFUHHQ� RU \RXU RZQ �FRPSXWHU PXVLF�� $OO RI
WKH VXESURJUDPV PD\ EH XVHG LQ &RPPDQG 0RGH DV ZHOO DV LQ SURJUDPV�

7KH EXLOW�LQ VXESURJUDPV FDQ EH JURXSHG DFFRUGLQJ WR WKHLU IXQFWLRQ�

� ,1387 VXESURJUDPV ³ *&+$5� -2<67� .(<

� 287387 VXESURJUDPV ³ &/($5� +&+$5� 9&+$5� 6281'� 6&5((1

� ,17(51$/ VXESURJUDPV ³ &+$5� &2/25 �WKH UHVXOWV RI WKHVH VXESURJUDPV DUHQ
W HYLGHQW
XQWLO \RX XVH DQ 287387 RSHUDWLRQ WR VHH WKH UHVXOWV RQ WKH VFUHHQ��

7KHJUDSKLFV VXESURJUDPV IHDWXUH D ���URZE\ ���FROXPQ VFUHHQ GLVSOD\� 7KH �� SULQW SRVLWLRQV QRUPDOO\
XVHG LQ 7, %$6,& FRUUHVSRQG WR FROXPQV � WKURXJK ��� LQFOXVLYH� LQ WKH JUDSKLFV VXESURJUDPV� %HFDXVH
VRPH GLVSOD\ VFUHHQV PD\ QRW VKRZ WKH WZR OHIWPRVW DQG WZR ULJKWPRVW FKDUDFWHUV� \RXU JUDSKLFV PD\
EH PRUH VDWLVIDFWRU\ LI \RX XVH FROXPQV � WKURXJK �� DQG LJQRUH FROXPQV � DQG � RQ WKH OHIW DQG �� DQG
�� RQ WKH ULJKW� ([SHULPHQW ZLWK GLIIHUHQW OLQH OHQJWKV WR GHWHUPLQH KRZ PDQ\ SRVLWLRQV VKRZ RQ \RXU
VFUHHQ�
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2.6.2. CLEAR sub program

CALL CLEAR

7KH &/($5 VXESURJUDP LV XVHG WR FOHDU �HUDVH� WKH HQWLUH VFUHHQ� :KHQ WKH &/($5 VXESURJUDP LV
FDOOHG� WKH VSDFH FKDUDFWHU �FRGH ��� LV SODFHG LQ DOO SRVLWLRQV RQ WKH VFUHHQ�

Example

>PRINT "HELLO THERE!"
HELLO THERE!
>CALL CLEAR

�VFUHHQ FOHDUV�

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

Example

>NEW

>100 CALL CLEAR
>110 PRINT "HELLO THERE!"
>120 PRINT "HOW ARE YOU?"
>130 END
>RUN

�VFUHHQ FOHDUV�

 HELLO THERE!
 HOW ARE YOU?

 ** DONE **
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,I WKH VSDFH FKDUDFWHU �FRGH ��� KDV EHHQ UHGHILQHG E\ WKH &$// &+$5 VXESURJUDP� WKH VFUHHQ ZLOO EH
ILOOHG ZLWK WKH QHZ FKDUDFWHU� UDWKHU WKDQ ZLWK VSDFHV� ZKHQ &$// &/($5 LV SHUIRUPHG�

Example

>NEW

>100 CALL CHAR(32,110103070F1F
 3F7FFF")
>110 CALL CLEAR
>120 GOTO 120
>RUN

�VFUHHQ ZLOO EH ILOOHG ZLWK �
�3UHVV CLEAR WR VWRS WKH SURJUDP�
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2.6.3. COLOR sub program

CALL COLOR(character-set-number , foreground-color-code , background-color-code )

7KH&2/25VXESURJUDPSURYLGHV DSRZHUIXO GHVLJQ FDSDELOLW\ E\DOORZLQJ\RX WR VSHFLI\ VFUHHQ FKDUDFWHU
FRORUV� �7R FKDQJH WKH VFUHHQ FRORU LWVHOI� VHH WKH 6&5((1 VXESURJUDP�� 7KH FKDUDFWHU�VHW�QXPEHU�
IRUHJURXQG�FRORU�FRGH� DQG EDFNJURXQG�FRORU�FRGH DUH QXPHULF H[SUHVVLRQV�

(DFK FKDUDFWHU GLVSOD\HG RQ \RXU FRPSXWHU VFUHHQ KDV WZR FRORUV� 7KH FRORU RI WKH GRWV WKDW PDNH XS WKH
FKDUDFWHU LWVHOI LV FDOOHG WKH IRUHJURXQG FRORU� 7KH FRORU WKDW RFFXSLHV WKH UHVW RI WKH FKDUDFWHU SRVLWLRQ
RQ WKH VFUHHQ LV FDOOHG WKH EDFNJURXQG FRORU� 6L[WHHQ FRORUV DUH DYDLODEOH RQ WKH 7, FRPSXWHU� VR \RXU
HQWULHV IRU IRUHJURXQG DQG EDFNJURXQG FRORUPXVW KDYH D YDOXH RI � WKURXJK ��� 7KH FRORU FRGHV DUH JLYHQ
LQ WKH WDEOH EHORZ�

&RORU &RGH &RORU

� 7UDQVSDUHQW
� %ODFN
� 0HGLXP *UHHQ
� /LJKW *UHHQ
� 'DUN %OXH
� /LJKW %OXH
� 'DUN 5HG
� &\DQ
� 0HGLXP 5HG
�� /LJKW 5HG
�� 'DUN <HOORZ
�� /LJKW <HOORZ
�� 'DUN *UHHQ
�� 0DJHQWD
�� *UD\
�� :KLWH
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Example

>NEW

>100 CALL CLEAR
>110 INPUT "FOREGROUND?":F
>120 INPUT "BACKGROUND?":B
>130 CALL CLEAR
>140 CALL COLOR(2,F,B)
>150 CALL HCHAR(12,3,42,28)
>160 GO TO 110
>RUN

�VFUHHQ FOHDUV�

 FOREGROUND?2
 BACKGROUND?14

�VFUHHQ FOHDUV�
��� EODFN DVWHULVNV ZLWK D PDJHQWD EDFNJURXQG�

�3UHVV CLEAR WR VWRS WKH SURJUDP�
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,I WUDQVSDUHQW �FRGH �� LV VSHFLILHG� WKH SUHVHQW VFUHHQ FRORU VKRZV WKURXJKZKHQ D FKDUDFWHU LV GLVSOD\HG�
8QWLO D &$// &2/25 LV SHUIRUPHG� WKH VWDQGDUG IRUHJURXQG�FRORU LV EODFN �FRGH �� DQG WKH VWDQGDUG
EDFNJURXQG�FRORU LV WUDQVSDUHQW �FRGH �� IRU DOO FKDUDFWHUV� :KHQ D EUHDNSRLQW RFFXUV� DOO FKDUDFWHUV DUH
UHVHW WR WKH VWDQGDUG FRORUV�

Example

>NEW

>100 CALL CLEAR
>110 CALL SCREEN(12)
>120 CALL COLOR(2,1,7)
>130 CALL HCHAR(12,3,42,28)
>140 GOTO 140
>RUN

�VFUHHQ FOHDUV�
�WUDQVSDUHQW DVWHULVNV ZLWK D GDUN�UHG EDFNJURXQG RQ D OLJKW�\HOORZ VFUHHQ�

 ****************************

�3UHVV CLEAR WR VWRS WKH SURJUDP�

7R XVH &$// &2/25 \RX PXVW DOVR VSHFLI\ WR ZKLFK RI VL[WHHQ FKDUDFWHU VHWV WKH FKDUDFWHU \RX DUH
SULQWLQJ EHORQJV� 7KH OLVW RI $6&,, FKDUDFWHU FRGHV IRU WKH VWDQGDUG FKDUDFWHUV LV JLYHQ LQ WKH $SSHQGL[�
7KH FKDUDFWHU LV GLVSOD\HG LQ WKH FRORU VSHFLILHG ZKHQ \RX XVH &$// +&+$5 RU &$// 9&+$5� 7KH
FKDUDFWHU�VHW�QXPEHUV DUH JLYHQ EHORZ�

6HW 1XPEHU &KDUDFWHU &RGHV

� �����
� �����
� �����
� �����
� �����
� �����
� �����
� �����
� ������
�� �������
�� �������
�� �������
�� �������
�� �������
�� �������
�� �������
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1RWH WKDW DOO �� URZV DQG �� FROXPQV DUH ILOOHG ZLWK WKH VSDFH FKDUDFWHU XQWLO \RX SODFH RWKHU FKDUDFWHUV
LQ VRPH RI WKHVH SRVLWLRQV� ,I \RX XVH FKDUDFWHU VHW � LQ WKH &$// &2/25 VWDWHPHQW� DOO VSDFH FKDUDFWHUV
RQ WKH VFUHHQ DUH FKDQJHG WR WKH EDFNJURXQG�FRORU VSHFLILHG VLQFH WKH VSDFH FKDUDFWHU LV FRQWDLQHG LQ VHW
�� 7KLV FKDQJH LV GHPRQVWUDWHG E\ WKH SURJUDP EHORZ�

Example

>NEW

>100 CALL CLEAR
>110 CALL COLOR(1,16,14)
>120 CALL SCREEN(13)
>130 CALL VCHAR(1,15,35,24)
>140 GOTO 140
>RUN

�VFUHHQ FOHDUV�
��� ZKLWH �
V ZLWK D PDJHQWD EDFNJURXQG RQ D GDUN�JUHHQ VFUHHQ�

�1RWH WKDW WKH VFUHHQ FRORU DSSHDUV RQO\ DW WKH WRS DQG ERWWRP RI WKH VFUHHQ�
�3UHVV CLEAR WR VWRS WKH SURJUDP�
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2.6.4. SCREEN sub program

CALL SCREEN(color-code )

7KH 6&5((1 VXESURJUDP HQKDQFHV WKH JUDSKLF FDSDELOLWLHV RI WKH 7, FRPSXWHU E\ DOORZLQJ \RX WR
FKDQJH WKH VFUHHQ FRORU� 7KH VWDQGDUG VFUHHQ FRORU ZKLOH D SURJUDP LV UXQQLQJ LV OLJKW JUHHQ �FRORU�FRGH
 ���

7KH FRORU�FRGH LV D QXPHULF H[SUHVVLRQ ZKLFK� ZKHQ HYDOXDWHG� KDV D YDOXH RI � WKURXJK ��� 7KH WDEOH RI
WKH VL[WHHQ DYDLODEOH FRORUV DQG WKHLU FRGHV LV JLYHQ EHORZ�

&RORU &RGH &RORU

� 7UDQVSDUHQW
� %ODFN
� 0HGLXP *UHHQ
� /LJKW *UHHQ
� 'DUN %OXH
� /LJKW %OXH
� 'DUN 5HG
� &\DQ
� 0HGLXP 5HG
�� /LJKW 5HG
�� 'DUN <HOORZ
�� /LJKW <HOORZ
�� 'DUN *UHHQ
�� 0DJHQWD
�� *UD\
�� :KLWH

:KHQ WKH &$// 6&5((1 LV SHUIRUPHG� WKH HQWLUH VFUHHQ EDFNJURXQG FKDQJHV WR WKH FRORU VSHFLILHG E\
WKH FRORU�FRGH� $OO FKDUDFWHUV RQ WKH VFUHHQ UHPDLQ WKH VDPH XQOHVV \RX KDYH VSHFLILHG D WUDQVSDUHQW
IRUHJURXQG RU EDFNJURXQG FRORU IRU WKHP� ,Q WKDW FDVH� WKH VFUHHQ FRORU �VKRZV WKURXJK� WKH WUDQVSDUHQW
IRUHJURXQG RU EDFNJURXQG�

7KH VFUHHQ LV VHW WR F\DQ �FRGH �� ZKHQ D SURJUDP VWRSV IRU D EUHDNSRLQW RU WHUPLQDWHV� ,I \RX
&217,18( D SURJUDP DIWHU D EUHDNSRLQW� WKH VFUHHQ LV UHVHW WR WKH VWDQGDUG FRORU �OLJKW JUHHQ��
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Example

>NEW

>100 CALL CLEAR
>110 INPUT "SCREEN COLOR?":S
>120 INPUT "FOREGROUND?":F
>130 INPUT "BACKGROUND?":B
>140 CALL CLEAR
>150 CALL SCREEN(S)
>160 CALL COLOR(2,F,B)
>170 CALL HCHAR(12,3,42,28)
>180 GOTO 110
>RUN

�VFUHHQ FOHDUV�

 SCREEN COLOR?7
 FOREGROUND?13
 BACKGROUND?16

�VFUHHQ FOHDUV�
��� GDUN�JUHHQ DVWHULVNV ZLWK D ZKLWH EDFNJURXQG RQ D GDUN�UHG VFUHHQ�

�3UHVV CLEAR WR VWRS WKH SURJUDP�
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2.6.5. CHAR sub program

�&KDUDFWHU GHILQLWLRQ�

CALL CHAR(char-code ," pattern-identifier ")

7KH &+$5 VXESURJUDP DOORZV \RX WR GHILQH \RXU RZQ VSHFLDO JUDSKLFV FKDUDFWHUV� <RX FDQ UHGHILQH WKH
VWDQGDUG VHW RI FKDUDFWHUV �$6&,, FRGHV ������� DQG HVWDEOLVK DGGLWLRQDO FKDUDFWHUV ZLWK FRGHV ��������

Example

>NEW

>100 CALL CLEAR
>110 CALL CHAR(33,"FFFFFFFFFF
 FFFFFF")
>120 CALL COLOR(1,9,6)
>130 CALL VCHAR(12,16,33)
>140 GOTO 140
>RUN

�VFUHHQ FOHDUV�
�

�3UHVV CLEAR WR VWRS WKH SURJUDP�

7KH FKDU�FRGH VSHFLILHV WKH FRGH RI WKH FKDUDFWHU \RX ZLVK WR GHILQH DQG PXVW EH D QXPHULF H[SUHVVLRQ
ZLWK D YDOXH EHWZHHQ �� DQG ���� LQFOXVLYH� ,I WKH FKDUDFWHU \RX DUH GHILQLQJ LV LQ WKH UDQJH ������� DQG
WKHUH LV LQVXIILFLHQW IUHH PHPRU\ WR GHILQH WKH FKDUDFWHU� WKH SURJUDP ZLOO WHUPLQDWH ZLWK D �0(025<
)8//� HUURU�
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7KH SDWWHUQ�LGHQWLILHU LV D ���FKDUDFWHU VWULQJ H[SUHVVLRQZKLFK VSHFLILHV WKH SDWWHUQ RI WKH FKDUDFWHU \RX
ZDQW WR XVH LQ \RXU SURJUDP� 7KLV VWULQJ H[SUHVVLRQ LV D FRGHG UHSUHVHQWDWLRQ RI WKH �� GRWV ZKLFK PDNH
XS D FKDUDFWHU SRVLWLRQ RQ WKH VFUHHQ� 7KHVH �� GRWV FRPSULVH DQ ��E\�� JULG DV VKRZQ EHORZ� JUHDWO\
HQODUJHG�

/()7
%/2&.6

5,*+7
%/2&.6

52: �

52: �

52: �

52: �

52: �

52: �

52: �

52: �

(DFK URZ LV SDUWLWLRQHG LQWR WZR EORFNV RI IRXU GRWV HDFK�

$1< 52:

/()7
%/2&.

5,*+7
%/2&.

(DFK FKDUDFWHU LQ WKH VWULQJ H[SUHVVLRQ GHVFULEHV WKH SDWWHUQ RI GRWV LQ RQH EORFN RI D URZ� 7KH URZV DUH
GHVFULEHG IURP OHIW WR ULJKW DQG IURP WRS WR ERWWRP� 7KDW LV� WKH ILUVW WZR FKDUDFWHUV LQ WKH VWULQJ GHVFULEH
WKH SDWWHUQ IRU URZ RQH RI WKH GRW�JULG� WKH QH[W WZR GHVFULEH URZ WZR� DQG VR RQ�

&KDUDFWHUV DUH FUHDWHG E\ WXUQLQJ VRPH GRWV �RQ� DQG OHDYLQJ RWKHUV �RII�� 7KH VSDFH FKDUDFWHU �FRGH ���
LV D FKDUDFWHU ZLWK DOO WKH GRWV WXUQHG �RII�� 7XUQLQJ DOO WKH GRWV �RQ� SURGXFHV D VROLG EORFN ����
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$OO WKH VWDQGDUG FKDUDFWHUV DUH DXWRPDWLFDOO\ VHW VR WKDW WKH\ WXUQ �RQ� WKH DSSURSULDWH GRWV� 7R FUHDWH
D QHZ FKDUDFWHU� \RXPXVW WHOO WKH FRPSXWHU ZKDW GRWV WR WXUQ RQ RU OHDYH RII LQ HDFK RI WKH �� EORFNV WKDW
FRQWDLQ WKH FKDUDFWHU� ,Q WKH FRPSXWHU D ELQDU\ FRGH LV XVHG WR VSHFLI\ ZKDW GRWV DUH RQ RU RII ZLWKLQ D
SDUWLFXODU EORFN� +RZHYHU� D �VKRUWKDQG� PHWKRG FDOOHG KH[DGHFLPDO� PDGH XS RI QXPEHUV DQG OHWWHUV�
LV XVHG WR FRQWURO WKH RQ�RII FRQGLWLRQ� 7KH WDEOH WKDW IROORZV FRQWDLQV DOO WKH SRVVLEOH RQ�RII FRQGLWLRQV
IRU WKH GRWV ZLWKLQ D JLYHQ EORFN DQG WKH KH[DGHFLPDO QRWDWLRQ IRU HDFK FRQGLWLRQ�

%ORFNV %LQDU\ &RGH

��  RII� �  RQ�

+H[DGHFLPDO

&RGH

���� �

� ���� �

� ���� �

� � ���� �

� ���� �

� � ���� �

� � ���� �

� � � ���� �

� ���� �

� � ���� �

� � ���� $

� � � ���� %

� � ���� &

� � � ���� '

� � � ���� (

� � � � ���� )

1RWH� 7KH KH[DGHFLPDO FRGHV $� %� &� '� ( DQG ) PXVW EH HQWHUHG IURP WKH NH\ERDUG DV XSSHU�FDVH
FKDUDFWHUV�
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7R GHVFULEH WKH GRW SDWWHUQ SLFWXUHG EHORZ \RX ZRXOG FRGH WKLV VWULQJ IRU &$// &+$5�

"1898FF3D3C3CE404"

/()7
%/2&.6

5,*+7
%/2&.6

%/2&.
&2'(6

52: � � � ��

52: � � � � ��

52: � � � � � � � � � ))

52: � � � � � � �'

52: � � � � � �&

52: � � � � � �&

52: � � � � � (�

52: � � ��

,I WKH VWULQJ H[SUHVVLRQ LV OHVV WKDQ �� FKDUDFWHUV� WKH FRPSXWHU ZLOO DVVXPH WKDW WKH UHPDLQLQJ
FKDUDFWHUV DUH ]HUR� ,I WKH VWULQJ LV ORQJHU WKDQ �� FKDUDFWHUV� WKH FRPSXWHU ZLOO LJQRUH WKH H[FHVV�

5HPHPEHU WKDW &$// &+$5 RQO\ GHILQHV D FKDUDFWHU� 7R GLVSOD\ WKH FKDUDFWHU RQ WKH VFUHHQ \RX ZLOO
QHHG WR XVH &$// +&+$5� &$// 9&+$5� 35,17� RU ',63/$<� :KHQ &$// &+$5 LV SHUIRUPHG� DQ\
FKDUDFWHU DOUHDG\ RQ WKH VFUHHQ ZLWK WKH VDPH FKDU�FRGH LV FKDQJHG WR WKH QHZ FKDUDFWHU�
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Examples

> NEW

>100 CALL CLEAR
>110 A$="1898FF3D3C3CE404"
>120 B$="l8l9FFBC3C3C2720"
>130 CALL CHAR(128,A$)
>140 CALL CHAR(129,B$)
>150 CALL COLOR(9,7,12)
>160 CALL VCHAR(12,16,128)
>170 FOR DELAY=1 TO 500
>180 NEXT DELAY
>190 CALL VCHAR(12,16,129)
>200 FOR DELAY=1 TO 500
>210 NEXT DELAY
>220 GOTO 140
>230 END
> RUN

�VFUHHQ FOHDUV�
�FKDUDFWHU PRYHV EDFN DQG IRUWK�
�3UHVV CLEAR WR VWRS WKH SURJUDP�

> NEW

>100 CALL CLEAR
>110 CALL CHAR(128,"0103070F1
 F3F7FFF")
>120 PRINT CHR$(128)
>130 END
>RUN

�VFUHHQ FOHDUV�

 ** DONE **

,I D SURJUDP VWRSV IRU D EUHDNSRLQW� WKRVH FKDUDFWHUV UHGHILQLQJ FRGHV ������ DUH UHVHW WR WKHLU QRUPDO
UHSUHVHQWDWLRQ� 7KRVH ZLWK FRGHV ������� DUH XQFKDQJHG� :KHQ WKH SURJUDP HQGV HLWKHU QRUPDOO\ RU
EHFDXVH RI DQ HUURU� DOO UHGHILQHG FKDUDFWHUV DUH UHVHW DQG DQ\ FKDUDFWHUV DVVLJQHG WR FRGHV ������� DUH
UHVHW WR EH XQGHILQHG�
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Examples

> NEW

>100 CALL CLEAR
>110 CALL CHAR(128,"FFFFFFFFF
 FFFFFFF")
>120 CALL CHAR(42,"0F0F0F0F0F
 0F0F0F")
>130 CALL HCHAR(12,17,42)
>140 CALL HCHAR(14,17,128)
>150 FOR DELAY=1 to 350
>160 NEXT DELAY
>170 END
>RUN

�VFUHHQ FOHDUV�

> CALL HCHAR(24,5,42)
      *
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2.6.6. HCHAR sub program

�+RUL]RQWDO FKDUDFWHU UHSHWLWLRQ�

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

7KH +&+$5 VXESURJUDP SODFHV D FKDUDFWHU DQ\ZKHUH RQ WKH VFUHHQ DQG� RSWLRQDOO\� UHSHDWV LW
KRUL]RQWDOO\� 7KH URZ�QXPEHU DQG FROXPQ�QXPEHU ORFDWH WKH VWDUWLQJ SRVLWLRQ RQ WKH VFUHHQ� 7KH URZ�
QXPEHU� FROXPQ�QXPEHU� FKDU�FRGH� DQG QXPEHU�RI�UHSHWLWLRQV DUH QXPHULF H[SUHVVLRQV�

Example

>CALL CLEAR

�VFUHHQ FOHDUV�

>CALL HCHAR(10,1,72,50)

,I WKH HYDOXDWLRQ RI DQ\ RI WKHQXPHULF H[SUHVVLRQV UHVXOWV LQ D QRQ�LQWHJHU YDOXH� WKH UHVXOW LV URXQGHG
WR REWDLQ DQ LQWHJHU� 7KH YDOLG UDQJHV DUH JLYHQ EHORZ�

9DOXH 5DQJH

5RZ�QXPEHU ����� LQFOXVLYH
&ROXPQ�QXPEHU ����� LQFOXVLYH
&KDU�FRGH �������� LQFOXVLYH
1XPEHU�RI�UHSHWLWLRQV �������� LQFOXVLYH
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Example

>NEW

>100 CALL CLEAR
>110 FOR S=2 TO 16
>120 CALL COLOR(S,S,S)
>130 NEXT S
>140 CHR=40
>150 FOR X=8 TO 22
>160 CALL VCHAR(4,X,CHR,15)
>170 CALL HCHAR(X-4,8,CHR,15)

>180 CHR=CHR+8
>190 NEXT X
>200 GOTO 140
>RUN

�VFUHHQ FOHDUV�
�PDNHV D SDWWHUQ RQ WKH VFUHHQ XVLQJ YDULRXV &2/256�
�3UHVV CLEAR WR VWRS WKH SURJUDP�
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$ YDOXH RI � IRU URZ�QXPEHU LQGLFDWHV WKH WRS RI WKH VFUHHQ� $ YDOXH RI � IRU FROXPQ�QXPEHU LQGLFDWHV WKH
OHIW VLGH RI WKH VFUHHQ� 7KH VFUHHQ FDQ EH WKRXJKW RI DV D �JULG� DV VKRZQ KHUH�

%HFDXVH FROXPQV �� �� ��� DQG �� PD\ QRW VKRZ RQ \RXU VFUHHQ� \RX PD\ ZDQW WR XVH RQO\
FROXPQ�QXPEHUV � WKURXJK ���

$OWKRXJK \RX PD\ VSHFLI\ D YDOXH DV ODUJH DV ����� IRU FKDU�FRGH� WKH FRPSXWHU ZLOO FRQYHUW WKH YDOXH
VSHFLILHG WR D UDQJH RI � WKURXJK ���� &KDUDFWHU FRGHV �� WKURXJK ��� DUH GHILQHG DV WKH VWDQGDUG $6&,,
FKDUDFWHU FRGHV� &KDUDFWHU FRGHV ��� WKURXJK ��� PD\ EH GHILQHG XVLQJ WKH &+$5 VXESURJUDP� ,I \RX
VSHFLI\ DQ XQGHILQHG FKDUDFWHU IRU FKDU�FRGH� \RX JHW ZKDWHYHU LV LQ PHPRU\ DW WKH WLPH WKH +&+$5
VXESURJUDP LV FDOOHG�
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Examples

>CALL HCHAR(24,14,29752)
            8
>CALL HCHAR(24,14,35)
            #
>CALL HCHAR(24,14,132)

�GLVSOD\HG FKDUDFWHU GHSHQGV RQ ZKDW LV LQ PHPRU\ QRZ�

7R UHSHDW WKH VSHFLILHG FKDUDFWHU� HQWHU D YDOXH IRU WKH QXPEHU�RI�UHSHWLWLRQV� 7KH FRPSXWHU ZLOO GLVSOD\
WKH FKDUDFWHU EHJLQQLQJ DW WKH VSHFLILHG VWDUWLQJ SRVLWLRQ DQG FRQWLQXH RQ WKH OHIW VLGH RI WKH QH[W OLQH�
,I WKH ERWWRP RI WKH VFUHHQ LV UHDFKHG� WKH GLVSOD\ ZLOO FRQWLQXH RQ WKH WRS OLQH RI WKH VFUHHQ� <RX VKRXOG
XVH ��� IRU QXPEHU�RI�UHSHWLWLRQV WR ILOO DOO �� URZV DQG �� FROXPQV� 8VLQJ D QXPEHU ODUJHU WKDQ ��� ZLOO
XQQHFHVVDULO\ H[WHQG WKH WLPH UHTXLUHG WR SHUIRUP WKLV VWDWHPHQW�

Example

>NEW

>100 CALL CLEAR
>110 FOR I=9 TO 15
>120 CALL HCHAR(I,13,36,6)
>130 NEXT I
>140 GOTO 140
>RUN

�VFUHHQ FOHDUV�

�3UHVV CLEAR WR VWRS WKH SURJUDP�
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2.6.7. VCHAR sub program

�9HUWLFDO FKDUDFWHU UHSHWLWLRQ�

CALL VCHAR ( row-number , column-number , char-code [, number-of-repetitions ])

7KH 9&+$5 VXESURJUDP SHUIRUPV YHU\ PXFK OLNH WKH +&+$5 VXESURJUDP H[FHSW WKDW LW UHSHDWV
FKDUDFWHUV YHUWLFDOO\ UDWKHU WKDQ KRUL]RQWDOO\� 7KH FRPSXWHU ZLOO GLVSOD\ WKH FKDUDFWHU EHJLQQLQJ DW WKH
VSHFLILHG SRVLWLRQ DQG FRQWLQXLQJ GRZQ WKH VFUHHQ� ,I WKH ERWWRP RI WKH VFUHHQ LV UHDFKHG� WKH GLVSOD\ ZLOO
FRQWLQXH DW WKH WRS RI WKH QH[W FROXPQ WR WKH ULJKW� ,I WKH ULJKW HGJH RI WKH VFUHHQ LV UHDFKHG� WKH GLVSOD\
ZLOO FRQWLQXH DW WKH OHIW HGJH� 6HH WKH +&+$5 VXESURJUDP IRU PRUH GHWDLOV�

Examples

>CALL CLEAR

�VFUHHQ FOHDUV�

>CALL VCHAR(2,10,86,13)
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>NEW

>100 CALL CLEAR
>110 FOR I=13 TO 18
>120 CALL VCHAR(9,I,36,6)
>130 NEXT I
>140 GOTO 140
>RUN

�VFUHHQ FOHDUV�

�3UHVV CLEAR WR VWRS WKH SURJUDP�
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2.6.8. SOUND sub program

CALL SOUND(duration , frequency1 , volume1 [, frequency2 , volume2 ]
[, frequency3 , volume3 ][, frequency4 , volume4 ])

7KH 6281' VXESURJUDP WHOOV WKH FRPSXWHU WR SURGXFH WRQHV RI GLIIHUHQW IUHTXHQFLHV� 7KH YDOXHV \RX
LQFOXGH FRQWURO WKUHH DVSHFWV RI WKH WRQH�

� GXUDWLRQ ³ KRZ ORQJ WKH WRQH ODVWV�
� IUHTXHQF\ ³ ZKDW WRQH DFWXDOO\ SOD\V�
� YROXPH ³ KRZ ORXG WKH WRQH LV�

7KH GXUDWLRQ� IUHTXHQF\� DQG YROXPH DUH QXPHULF H[SUHVVLRQV� ,I WKH HYDOXDWLRQ RI DQ\ RI WKH QXPHULF
H[SUHVVLRQV UHVXOWV LQ D QRQ�LQWHJHU YDOXH� WKH UHVXOW LV URXQGHG WR REWDLQ DQ LQWHJHU� 7KH YDOLG UDQJHV
IRU HDFK RI WKHVH DUH JLYHQ LQ WKH WDEOH DQG GLVFXVVHG IXUWKHU EHORZ�

9DOXH 5DQJH

GXUDWLRQ � WR ����� LQFOXVLYH
�� WR ������ LQFOXVLYH

IUHTXHQF\ �7RQH� ��� WR �� ���� LQFOXVLYH
�1RLVH� �� WR ��� LQFOXVLYH

YROXPH � �ORXGHVW� WR �� �TXLHWHVW�� LQFOXVLYH

Example

>CALL SOUND(100,294,2)

�SOD\V D VLQJOH WRQH�

2.6.8.1. Duration

7KH GXUDWLRQ \RX VSHFLI\ LV PHDVXUHG LQ PLOOLVHFRQGV� 2QH VHFRQG LV HTXDO WR ���� PLOOLVHFRQGV� 7KXV�
WKH GXUDWLRQ UDQJHV IURP ���� WR ���� VHFRQGV� �7KH DFWXDO GXUDWLRQ PD\ YDU\ DV PXFK DV ����WK RI D
VHFRQG�� 7KH GXUDWLRQ \RX VSHFLI\ DSSOLHV WR HDFK VRXQG JHQHUDWHG E\ D SDUWLFXODU &$// 6281'
VWDWHPHQW�

,Q D SURJUDP� WKH FRPSXWHU FRQWLQXHV SHUIRUPLQJ SURJUDP VWDWHPHQWV ZKLOH D VRXQG LV EHLQJ SOD\HG�
:KHQ \RX FDOO WKH 6281' VXESURJUDP� WKH FRPSXWHU ZLOO ZDLW XQWLO WKH SUHYLRXV VRXQG KDV EHHQ
FRPSOHWHG EHIRUH SHUIRUPLQJ WKH QHZ &$// 6281' VWDWHPHQW XQOHVV D QHJDWLYH GXUDWLRQ LV VSHFLILHG�
,I \RX VSHFLI\ D QHJDWLYH GXUDWLRQ LQ WKH QHZ&$//6281'VWDWHPHQW� WKH SUHYLRXV VRXQG LV VWRSSHG DQG
WKH QHZ RQH LV EHJXQ LPPHGLDWHO\�
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Examples

>NEW

>100 TONE=110
>110 FOR COUNT=1 TO 10
>120 CALL SOUND(-500,TONE,l)
>130 TONE=TONE+110
>140 NEXT COUNT
>150 END
>RUN

�SOD\V WHQ WRQHV TXLFNO\�

 ** DONE **

>120 CALL SOUND(+500,TONE,l)
>RUN

�SOD\V WHQ WRQHV VORZO\�

 ** DONE **

2.6.8.2. Frequency

7KH IUHTXHQF\ \RX VSHFLI\ PD\ EH HLWKHU D WRQH RU D QRLVH� 7KH WRQHV� PHDVXUHG LQ +HUW] �RQH F\FOH SHU
VHFRQG� >+]@�� FDQ EH VSHFLILHG IURP D ORZ�SLWFK RI ��� +] WR D KLJK SLWFK RI ����� +]� ZHOO DERYH KXPDQ
KHDULQJ OLPLWV� �7KH DFWXDO IUHTXHQF\ SURGXFHG PD\ YDU\ IURP ]HUR WR WHQ SHUFHQW GHSHQGLQJ RQ WKH
IUHTXHQF\�� 7KH IUHTXHQFLHV IRU VRPH FRPPRQ PXVLFDO QRWHV DUH JLYHQ LQ WKH $SSHQGL[�

Example

>CALL SOUND(1000,440,2)

�SOD\V D VLQJOH WRQH�

>CALL SOUND(500,-1,2)

�SOD\V D VLQJOH QRLVH�
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,I D QHJDWLYH YDOXH IRU IUHTXHQF\ LV VSHFLILHG� D QRLVH� UDWKHU WKDQ D WRQH� LV SURGXFHG� 7KH QRLVH LV HLWKHU
�ZKLWH QRLVH� RU �SHULRGLF QRLVH�� 7KH QRLVH DVVRFLDWHG ZLWK HDFK YDOXH LV JLYHQ LQ WKH WDEOH EHORZ� 6LQFH
LW LV GLIILFXOW WR GHVFULEH WKH GLIIHUHQFH EHWZHHQ QRLVHV� \RX FDQ WU\ RXW WKH GLIIHUHQW QRLVHV \RXUVHOI WR
EHFRPH IDPLOLDU ZLWK HDFK RQH�

Example

>NEW

>100 FOR NOISE=-1 TO -8 STEP
 -1
>110 CALL SOUND(1000,NOISE,2)

>120 NEXT NOISE
>130 END
>RUN

�DOO � GLIIHUHQW QRLVHV DUH JHQHUDWHG�

 ** DONE **

>CALL SOUND(2000,-3,5)

�SOD\V D VLQJOH QRLVH�

Noise Characteristics
)UHTXHQF\

9DOXH &KDUDFWHULVWLF

�� �3HULRGLF 1RLVH� 7\SH �
�� �3HULRGLF 1RLVH� 7\SH �
�� �3HULRGLF 1RLVH� 7\SH �
�� �3HULRGLF 1RLVH� WKDW YDULHV ZLWK WKH IUHTXHQF\ RI WKH WKLUG WRQH VSHFLILHG
�� �:KLWH 1RLVH� 7\SH �
�� �:KLWH 1RLVH� 7\SH �
�� �:KLWH 1RLVH� 7\SH �
�� �:KLWH 1RLVH� WKDW YDULHV ZLWK WKH IUHTXHQF\ RI WKH WKLUG WRQH VSHFLILHG
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$ PD[LPXP RI WKUHH WRQHV DQG RQH QRLVH FDQ EH DFWLYDWHG VLPXOWDQHRXVO\� )RU HDFK WRQH RU QRLVH
VSHFLILHG� LWV YROXPH PXVW EH LQGLFDWHG LPPHGLDWHO\ IROORZLQJ WKH WRQH RU QRLVH�

Examples

>CALL SOUND(2500,440,2,659,5,
 880,10,-6,15)

�SOD\V � WRQHV DQG � QRLVH�

>DUR=2500
>VOL=2
>C=262
>E=330
>G=392
>CALL SOUND(DUR,C,VOL,E,VOL,G
 ,VOL)

�SURGXFHV D &�PDMRU FKRUG�
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2.6.9. GCHAR sub progam

�*HW FKDUDFWHU�

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

7KH *&+$5 VXESURJUDP DOORZV \RX WR UHDG D FKDUDFWHU IURP DQ\ZKHUH RQ WKH GLVSOD\ VFUHHQ� 7KH
SRVLWLRQ RI WKH FKDUDFWHU \RX ZDQW LV GHVFULEHG E\ URZ�QXPEHU DQG FROXPQ�QXPEHU� 7KH FRPSXWHU SXWV
WKH $6&,, QXPHULF FRGH RI WKH UHTXHVWHG FKDUDFWHU LQWR WKH QXPHULF�YDULDEOH \RX VSHFLI\ LQ WKH &$//
*&+$5 VWDWHPHQW�

Examples

>NEW

>100 CALL CLEAR
>110 CALL HCHAR(1,1,36,768)
>120 CALL GCHAR(5,10,X)
>130 CALL CLEAR
>140 PRINT X
>150 END
>RUN

�VFUHHQ FOHDUV�
�VFUHHQ ILOOV ZLWK ��� �FRGH ����
�VFUHHQ FOHDUV�

  36

 ** DONE **
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7KH URZ�QXPEHU DQG FROXPQ�QXPEHU DUH QXPHULF H[SUHVVLRQV� ,I WKH HYDOXDWLRQ RI WKH QXPHULF
H[SUHVVLRQV UHVXOWV LQ D QRQ�LQWHJHU YDOXH� WKH UHVXOW LV URXQGHG WR REWDLQ DQ LQWHJHU� $ YDOXH RI � IRU
URZ�QXPEHU LQGLFDWHV WKH WRS RI WKH VFUHHQ� $ YDOXH RI � IRU FROXPQ�QXPEHU VSHFLILHV WKH OHIW VLGH RI WKH
VFUHHQ� 7KH VFUHHQ FDQ EH WKRXJKW RI DV D �JULG� DV VKRZQ KHUH�
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2.6.10. KEY sub program

CALL KEY( key-unit , return-variable , status-variable )

7KH .(< VXESURJUDP DOORZV \RX WR WUDQVIHU RQH FKDUDFWHU IURP WKH NH\ERDUG GLUHFWO\ WR \RXU SURJUDP�
7KLV HOLPLQDWHV WKH QHHG IRU DQ ,1387 VWDWHPHQW DQG VDYHV WLPH LQ JHWWLQJ GDWD IURP D VLQJOH NH\ LQWR
PHPRU\� %HFDXVH WKH FKDUDFWHU UHSUHVHQWHG E\ WKH NH\ SUHVVHG LV QRW GLVSOD\HG RQ WKH VFUHHQ� WKH
LQIRUPDWLRQ DOUHDG\ RQ WKH VFUHHQ LV QRW GLVWXUEHG E\ SHUIRUPLQJ WKH&$//.(<VWDWHPHQW� 7KH NH\�XQLW�
ZKLFK LQGLFDWHV ZKLFK NH\ERDUG LV WKH LQSXW GHYLFH� LV D QXPHULF H[SUHVVLRQ ZKLFK� ZKHQ HYDOXDWHG� KDV
D YDOXH � WKURXJK �� DV VKRZQ EHORZ�

� �  FRQVROH NH\ERDUG� LQ PRGH SUHYLRXVO\ VSHFLILHG E\ &$// .(<
� �  OHIW VLGH RI FRQVROH NH\ERDUG RU UHPRWH FRQWURO �
� �  ULJKW VLGH RI FRQVROH NH\ERDUG RU UHPRWH FRQWURO �
� �� �� �  VSHFLILF PRGHV IRU FRQVROH NH\ERDUG

$ NH\�XQLW RI � UHPDSV WKH NH\ERDUG LQ ZKDWHYHUPRGH ZDV VSHFLILHG LQ WKH SUHYLRXV &$//.(< SURJUDP
OLQH�

.H\�XQLWV RI � DQG � DUH XVHG IRU D VSOLW�NH\ERDUG VFDQ� ZKHQ \RX ZDQW WR VHSDUDWH WKH FRQVROH NH\ERDUG
LQWR WZR VPDOOHU GXSOLFDWH NH\ERDUGV RU ZKHQ \RX DUH XVLQJ WKH UHPRWH FRQWUROOHU ILUH EXWWRQV DV LQSXW
GHYLFHV�

6SHFLI\LQJ �� �� RU � DV NH\�XQLWPDSV WKH NH\ERDUG WR D SDUWLFXODU PRGH RI RSHUDWLRQ� 7KH NH\ERDUGPRGH
\RX VSHFLI\ GHWHUPLQHV WKH FKDUDFWHU FRGHV UHWXUQHG E\ FHUWDLQ NH\V�

$ NH\�XQLW RI � SODFHV WKH FRPSXWHU LQ WKH VWDQGDUG 7,����� NH\ERDUG PRGH� �0RVW &RPPDQG 0RGXOH
VRIWZDUH XVHV WKLV PRGH�� ,Q WKLV PRGH� ERWK XSSHU� DQG ORZHU�FDVH DOSKDEHWLFDO FKDUDFWHUV DUH UHWXUQHG
E\ WKH FRPSXWHU DV XSSHU�FDVH RQO\� DQG WKH IXQFWLRQ NH\V �BACK � BEGIN� CLEAR � HWF�� UHWXUQ FRGHV
� WKURXJK ��� 1R FRQWURO FKDUDFWHUV DUH DFWLYH�

$ NH\�XQLW RI � UHPDSV WKH NH\ERDUG LQ WKH 3DVFDO PRGH� +HUH� ERWK XSSHU� DQG ORZHU�FDVH DOSKDEHWLFDO
FKDUDFWHU FRGHV DUH UHWXUQHG E\ WKH FRPSXWHU� DQG WKH IXQFWLRQ NH\V UHWXUQ FRGHV UDQJLQJ IURP ���
WKURXJK ���� 7KH FRQWURO FKDUDFWHU FRGHV DUH � WKURXJK ���

$ NH\�XQLW RI � SODFHV WKH NH\ERDUG LQ WKH %$6,& PRGH� %RWK XSSHU� DQG ORZHU�FDVH DOSKDEHWLFDO
FKDUDFWHU FRGHV DUH UHWXUQHG E\ WKH FRPSXWHU� 7KH IXQFWLRQ NH\ FRGHV DUH � WKURXJK ��� DQG WKH FRQWURO
NH\ FRGHV DUH ��� WKURXJK ��� �DQG �����

7KH UHWXUQ�YDULDEOHPXVW EH D QXPHULF YDULDEOH� 7KH FRPSXWHU ZLOO SODFH LQ UHWXUQ�YDULDEOH WKH QXPHULF
FKDUDFWHU FRGH UHSUHVHQWHG E\ WKH NH\ SUHVVHG� ,I WKH XQLW XVHG LV WKH FRQVROH NH\ERDUG �XQLW ��� WKH
FKDUDFWHU FRGHV DUH WKH QRUPDO $6&,, FRGHV DQG PD\ UDQJH IURP ������ ,I \RX DUH XVLQJ WKH VSOLW
NH\ERDUG �XQLW � DQG�RU XQLW ��� WKH FKDUDFWHU FRGHV ZLOO EH � WKURXJK ���
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7KH VWDWXV�YDULDEOH LV D QXPHULF YDULDEOH ZKLFK VHUYHV DV DQ LQGLFDWRU WR OHW \RX NQRZ ZKDW KDSSHQHG
DW WKH NH\ERDUG� 7KH FRPSXWHU ZLOO UHWXUQ RQH RI WKH IROORZLQJ FRGHV WR WKH VWDWXV�YDULDEOH DIWHU
SHUIRUPLQJ WKH &$// .(< URXWLQH�

� ��  D QHZ NH\ ZDV SUHVVHG VLQFH WKH ODVW SHUIRUPDQFH RI WKH &$// .(<
URXWLQH

� ��  WKH VDPH NH\ ZDV SUHVVHG GXULQJ WKH SHUIRUPDQFH RI &$// .(< DV ZDV
SUHVVHG GXULQJ WKH SUHYLRXV SHUIRUPDQFH

� �  QR NH\ ZDV SUHVVHG

<RX FDQ WKHQ FKHFN WKLV VWDWXV LQGLFDWRU LQ \RXU SURJUDP WR GHWHUPLQHZKDW DFWLRQ WR WDNH QH[W� DV VKRZQ
LQ OLQH ��� RI WKH SURJUDP EHORZ� /LQH ��� LV D WHVW WKDW JLYHV \RX WLPH WR ILQG DQG SUHVV D GLIIHUHQW NH\
EHIRUH WKH FRPSXWHU FRQWLQXHV RQ WR WKH QH[W VWDWHPHQW�

Examples

>NEW

>100 CALL KEY(0,KEY,STATUS)
>110 IF STATUS=0 THEN 100
>120 NOTE=KEY-64
>130 ON NOTE GOTO 250,270,150
,170,190,210,230
>140 GOTO 100
>150 NOTE=262
>160 GOTO 280
>170 NOTE=294
>180 GOTO 280
>190 NOTE=330
>200 GOTO 280
>210 NOTE=349
>220 GOTO 280
>230 NOTE=392
>240 GOTO 280
>250 NOTE=440
>260 GOTO 280
>270 NOTE=494
>280 CALL SOUND(100,NOTE,2)
>290 GOTO 100
>RUN

�SOD\V D GLIIHUHQW QRWH RQ WKH VFDOH DV \RX SUHVV WKH FRUUHVSRQGLQJ NH\ �$�*�
�3UHVV CLEAR WR VWRS WKH SURJUDP�
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:KHQ \RX VSHFLI\ D NH\�XQLW RI � RU � �IRU D VSOLW NH\ERDUG VFDQ�� WKH FRPSXWHU GRHV QRW UHWXUQ D WUXH �
�]HUR� LQ WKH UHWXUQ�YDULDEOH ZKHQ \RX SUHVV ; RQ NH\ERDUG � RU 0 RQ NH\ERDUG �� 7KHUHIRUH� LI \RXU
SURJUDP FKHFNV WR VHH ZKHWKHU WKH UHWXUQ�YDULDEOH HTXDOV ]HUR� WKH FRPSXWHU UHWXUQV DQ DQVZHU RI IDOVH�
7KH IROORZLQJ H[DPSOH LOOXVWUDWHV DQRWKHU ZD\ WR ZULWH \RXU SURJUDP�

100 CALL KEY(1,A,B)
110 IF B<>1 THEN 100
120 IF A+1=1 THEN 200
...

1RWH WKDW LI OLQH ��� UHDG

120 IF A+B THEN 200

WKH SURJUDP ZRXOG QRW ZRUN SURSHUO\�

7KH IROORZLQJ GLDJUDPV LOOXVWUDWH WKH FRQWURO DQG IXQFWLRQ NH\ FRGHV UHWXUQHG LQ WKH YDULRXV NH\ERDUG
PRGHV�

)LJXUH �� 6SOLW .H\ERDUG 6FDQ�

&RGHV UHWXUQHG  � WKURXJK ���



User’s Reference Guide

165

)LJXUH �� 6WDQGDUG 7,����� .H\ERDUG 6FDQ�

.H\�XQLW  �� %RWK XSSHU� DQG ORZHU�FDVH
DOSKDEHWLFDO FKDUDFWHUV UHWXUQHG DV XSSHU�FDVH�

)XQFWLRQ FRGHV  � WKURXJK ���
1R FRQWURO FKDUDFWHUV DFWLYH�

)LJXUH �� 3DVFDO .H\ERDUG 6FDQ�

.H\�XQLW  �� 8SSHU� DQG ORZHU�FDVH FKDUDFWHUV DFWLYH�
)XQFWLRQ FRGHV  ��� WKURXJK ����

&RQWURO FKDUDFWHU FRGHV  � WKURXJK ���
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)LJXUH �� %$6,& .H\ERDUG 6FDQ�

.H\�XQLW  �� 8SSHU� DQG ORZHU�FDVH FKDUDFWHUV DFWLYH�
)XQFWLRQ FRGHV  � WKURXJK ���

&RQWURO FKDUDFWHU FRGHV  ��� WKURXJK ���� ����
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2.6.11. JOYST Sub program

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

7KH -2<67 VXESURJUDP DOORZV \RX WR LQSXW LQIRUPDWLRQ WR WKH FRPSXWHU EDVHG RQ WKH SRVLWLRQ RI WKH
OHYHU RQ WKH :LUHG 5HPRWH &RQWUROOHUV DFFHVVRU\ �DYDLODEOH VHSDUDWHO\��

7KH NH\�XQLW LV D QXPHULF H[SUHVVLRQ ZKLFK� ZKHQ HYDOXDWHG� KDV D YDOXH RI � WKURXJK ��

� �  FRQWUROOHU �
� �  FRQWUROOHU �
� �� �� DQG �  VSHFLILF PRGHV IRU FRQVROH NH\ERDUG

6SHFLI\LQJ D NH\�XQLW RI �� �� RU � PDSV WKH FRQVROH NH\ERDUG WR D SDUWLFXODU PRGH RI RSHUDWLRQ� DV
H[SODLQHG LQ WKH �.(< VXESURJUDP� VHFWLRQ� ,I NH\�XQLW KDV D YDOXH RI �� �� RU �� WKH FRPSXWHU ZLOO QRW
SURSHUO\ GHWHFW LQSXW IURP WKH UHPRWH FRQWUROOHUV�

1XPHULF YDULDEOHV PXVW EH XVHG IRU [�UHWXUQ DQG \�UHWXUQ� 7KH VXESURJUDP DVVLJQV DQ LQWHJHU YDOXH RI
��� ��� RU � WR HDFK RI WKHVH YDULDEOHV� EDVHG RQ WKH SRVLWLRQ RI WKH MR\VWLFN DW WKDW WLPH� DV VKRZQ EHORZ�
7KH ILUVW YDOXH LQ SDUHQWKHVHV LV [�UHWXUQ DQG WKH VHFRQG YDOXH LV \�UHWXUQ�

<RX PD\ WKHQ XVH WKHVH YDOXHV LQ \RXU SURJUDP E\ UHIHUULQJ WR WKH YDULDEOH QDPHV�

<RX ZLOO ILQG PRUH GHWDLOHG LQVWUXFWLRQV LQ WKH PDQXDO HQFORVHG ZLWK WKH RSWLRQDO UHPRWH FRQWUROV�
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Example

>NEW

>100 CALL CLEAR
>110 CALL CHAR(42,"FFFFFFFFFF
FFFFFF")
>120 INPUT "SCREEN COLOR?":S
>130 INPUT "BLOCK COLOR?":F
>140 CALL CLEAR
>150 CALL SCREEN(S)
>160 CALL COLOR(2,F,1)
>170 CALL JOYST(2,X,Y)
>180 A=X*2.2+16.6
>190 B=Y*1.6+12.2
>200 CALL HCHAR(B,A,42)
>210 GOTO 170
>RUN

�VFUHHQ FOHDUV�

SCREEN COLOR?14
BLOCK COLOR?9

�VFUHHQ FOHDUV�
�FRORU EORFN ZLOO PRYH DURXQG VFUHHQ DV MR\VWLFN FRQWUROOHU LV PRYHG�
�3UHVV CLEAR WR VWRS WKH SURJUDP�
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2.7. Built-In Numeric Functions

2.7.1. Introduction

0DQ\ VSHFLDO�SXUSRVH IXQFWLRQV DUH EXLOW LQWR 7, %$6,&� 7KH IXQFWLRQV GHVFULEHG LQ WKLV VHFWLRQ SHUIRUP
VRPH RI WKH IUHTXHQWO\ XVHG DULWKPHWLF RSHUDWLRQV� 2EWDLQLQJ WKH HTXLYDOHQW UHVXOWV IRU WKHVH IXQFWLRQV
UHTXLUHV D ORW RI SURJUDPPLQJ LQ %$6,&� 7KXV� WKH\ KDYH EHHQ EXLOW LQ WR 7, %$6,& DQG PDGH HDV\ IRU
\RX WR XVH� %XLOW�LQ IXQFWLRQV ZKLFK DUH XVHGZLWK VWULQJV DUH GLVFXVVHG LQ WKH �%XLOW�,Q 6WULQJ )XQFWLRQV�
VHFWLRQ� ,Q DGGLWLRQ WR WKH EXLOW�LQ IXQFWLRQV� \RX FDQ DOVR GHILQH \RXU RZQ IXQFWLRQV �VHH �8VHU�'HILQHG
)XQFWLRQV���

2.7.2. ABS — Absolute Value

ABS(numeric-expression )

7KH DEVROXWH YDOXH IXQFWLRQ JLYHV \RX WKH DEVROXWH YDOXH RI WKH DUJXPHQW� 7KH DUJXPHQW LV WKH YDOXH
REWDLQHGZKHQ WKHQXPHULF�H[SUHVVLRQ LV HYDOXDWHG� 7KHQRUPDO UXOHV IRU HYDOXDWLQJQXPHULF H[SUHVVLRQV
�VHH �1XPHULF ([SUHVVLRQV�� DUH XVHG KHUH� ,I WKH DUJXPHQW LV SRVLWLYH� WKHQ WKH DEVROXWH YDOXH IXQFWLRQ
JLYHV \RX WKH DUJXPHQW LWVHOI� ,I WKH DUJXPHQW LV QHJDWLYH� WKH DEVROXWH YDOXH IXQFWLRQ JLYHV \RX WKH
QHJDWLYH RI WKH DUJXPHQW� 7KXV� IRU DQ DUJXPHQW� ;�

� ,I ; � �� $%6�;�  ;
� ,I ;��� $%6�;� �;

�H�J�� $%6����  �����  ��

Example

>NEW

>100 A=-27.36
>110 B=9.7
>120 PRINT ABS(A);ABS(B)
>130 PRINT ABS(3.8);ABS(-4.5)

>140 PRINT ABS(-3*2)
>150 PRINT ABS(A*(B-3.2))
>160 END
>RUN
  27.36  9.7
  3.8  4.5
  6
  177.84

 ** DONE **
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2.7.3. ATN — Arctan gent

ATN(numeric-expression )

7KH DUFWDQJHQW IXQFWLRQ JLYHV \RX WKH DUFWDQJHQW RI WKH DUJXPHQW� 7KH DUJXPHQW LV WKH YDOXH REWDLQHG
ZKHQ WKHQXPHULF�H[SUHVVLRQ LV HYDOXDWHG� 7KH QRUPDO UXOHV IRU HYDOXDWLQJ QXPHULF H[SUHVVLRQV DUH XVHG
KHUH� 7KXV� $71�[� JLYHV \RX WKH DQJOH �LQ UDGLDQV� ZKRVH WDQJHQW LV [� ,I \RX ZDQW WR JHW WKH HTXLYDOHQW
DQJOH LQ GHJUHHV� \RX QHHG WRPXOWLSO\ WKH DQVZHU \RX JHW E\ ������$71����� RU ���������������ZKLFK
LV ����%� 7KH YDOXH JLYHQ IRU WKH DUFWDQJHQW IXQFWLRQ LV DOZD\V LQ WKH UDQJH � %���$71�[��%���

Example

>NEW

>100 PRINT ATN(.44)
>110 PRINT ATN(1E127)
>120 PRINT ATN(1E-129);ATN(0)

>130 PRINT ATN(.3)*57.2957795
13079
>140 PRINT ATN(.3)*(180/(4*AT
 N(1)))
>150 END
>RUN
  .4145068746
  1.570796327
  0  0
  16.69924423
  16.69924423

** DONE **

2.7.4. COS — Cosine

COS(numeric-expression )

7KH FRVLQH IXQFWLRQ JLYHV \RX WKH FRVLQH RI WKH DUJXPHQW� [� ZKHUH [ LV DQ DQJOH LQ UDGLDQV� 7KH DUJXPHQW
LV WKH YDOXH REWDLQHGZKHQ WKHQXPHULF�H[SUHVVLRQ LV HYDOXDWHG� 7KH QRUPDO UXOHV IRU HYDOXDWLQJ QXPHULF
H[SUHVVLRQV DUH XVHG KHUH� ,I WKH DQJOH LV LQ GHJUHHV� PXOWLSO\ WKH GHJUHHV E\ %���� WR JHW WKH HTXLYDOHQW
DQJOH LQ UDGLDQV� <RX PD\ XVH ��$71�������� RU ���������������� IRU %����� 1RWH WKDW LI \RX HQWHU D
YDOXH RI [ ZKHUH [ � �������������������� WKH PHVVDJH �%$' $5*80(17� LV GLVSOD\HG DQG WKH
SURJUDP VWRSV UXQQLQJ�
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Examples

>NEW

>100 A=1.047197551196
>110 B=60
>120 C=.01745329251994
>130 PRINT COS(A);COS(B*C)
>140 PRINT COS(B*(4*ATN(1))/1
 80)
>150 END
>RUN
  .5  .5
  .5

 ** DONE **

>PRINT COS(2.2E11)

 * BAD ARGUMENT

2.7.5. EXP — Exponential

EXP(numeric-expression )

7KH H[SRQHQWLDO IXQFWLRQ JLYHV \RX WKH YDOXH RI H[� ZKHUH H  ������������ 7KH DUJXPHQW� [� LV WKH YDOXH
REWDLQHG ZKHQ WKH QXPHULF�H[SUHVVLRQ LV HYDOXDWHG� 7KH QRUPDO UXOHV IRU WKH HYDOXDWLRQ RI QXPHULF
H[SUHVVLRQV DUH XVHG KHUH� 7KH H[SRQHQWLDO IXQFWLRQ LV WKH LQYHUVH RI WKH QDWXUDO ORJDULWKP IXQFWLRQ
�/2*�� 7KXV� ;  (;3 �/2*�;���

Example

>NEW

>100 A=3.79
>110 PRINT EXP(A);EXP(9)
>120 PRINT EXP(A*2)
>130 PRINT EXP(LOG(2))
>140 END
>RUN

  44.25640028  8103.083928
  1958.628965
  2

 ** DONE **
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2.7.6. INT — Integer

INT( numeric-expression )

7KH LQWHJHU IXQFWLRQ JLYHV \RX WKH ODUJHVW LQWHJHU WKDW LV QRW JUHDWHU WKDQ WKH DUJXPHQW� 7KH DUJXPHQW
LV WKH YDOXH REWDLQHGZKHQ WKHQXPHULF�H[SUHVVLRQ LV HYDOXDWHG� 7KH QRUPDO UXOHV IRU HYDOXDWLQJ QXPHULF
H[SUHVVLRQV DUH XVHG KHUH� 7KH LQWHJHU IXQFWLRQ DOZD\V JLYHV \RX WKH FORVHVW LQWHJHU ZKLFK LV WR WKH OHIW
RI WKH QXPEHU VSHFLILHG RQ WKH QXPEHU OLQH� 7KXV� IRU SRVLWLYH QXPEHUV� WKH GHFLPDO SRUWLRQ LV GURSSHG�
IRU QHJDWLYH QXPEHUV� WKH QH[W VPDOOHVW LQWHJHU YDOXH LV XVHG �L�H�� ,17������ ���� ,I \RX VSHFLI\ DQ
LQWHJHU� WKHQ WKH VDPH LQWHJHU LV JLYHQ�

Example

>NEW

>100 B=.678
>110 A=INT(B*100+.5)/100
>120 PRINT A;INT(B)
>130 PRINT INT(-2.3);INT(2.2)

>140 STOP
>RUN
  .68  0
 -3  2

 ** DONE  **

2.7.7. LOG — Natural Lo garithm

LOG(numeric-expression )

7KHQDWXUDO ORJDULWKP IXQFWLRQ JLYHV \RX WKHQDWXUDO ORJDULWKPRI WKH QXPEHU VSHFLILHG E\ WKH DUJXPHQW�
7KH DUJXPHQW LV WKH YDOXH REWDLQHG ZKHQ WKH QXPHULF�H[SUHVVLRQ LV HYDOXDWHG� 7KH QRUPDO UXOHV IRU WKH
HYDOXDWLRQ RI QXPHULF H[SUHVVLRQV DUH XVHG KHUH� 7KH QDWXUDO ORJDULWKP RI [ LV XVXDOO\ VKRZQ DV� ORJH�[��
7KH ORJDULWKP IXQFWLRQ LV WKH LQYHUVH RI WKH H[SRQHQWLDO IXQFWLRQ �(;3�� 7KXV� ;  /2*�(;3�;���

7KH DUJXPHQW RI WKH QDWXUDO ORJDULWKP IXQFWLRQ PXVW EH JUHDWHU WKDQ ]HUR� ,I \RX VSHFLI\ D YDOXH IRU WKH
DUJXPHQW ZKLFK LV OHVV WKDQ RU HTXDO WR ]HUR� WKH PHVVDJH �%$' $5*80(17� LV GLVSOD\HG� DQG WKH
SURJUDP VWRSV UXQQLQJ�

,I \RX ZDQW WR ILQG WKH ORJDULWKP RI D QXPEHU LQ DQRWKHU EDVH� %� XVH WKLV IRUPXOD�

ORJ%�;� ORJH�;��ORJH�%�

)RU H[DPSOH�

ORJ�����  ORJH����ORJH����
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Examples

>NEW

>100 A=3.5
>110 PRINT LOG(A);LOG(A*2)
>120 PRINT LOG(EXP(2))
>130 STOP
>RUN
  1.252762968  1.945910149
  2.

 ** DONE **

>PRINT LOG(-3)

 * BAD ARGUMENT

>PRINT LOG(3)/LOG(10)
  .4771212547

2.7.8. RANDOMIZE Statement

RANDOMIZE(seed )

7KH5$1'20,=( VWDWHPHQW LV XVHG LQ FRQMXQFWLRQZLWK WKH UDQGRPQXPEHU IXQFWLRQ �51'��:KHQ WKH
5$1'20,=( VWDWHPHQW LV QRW XVHG� WKH UDQGRP QXPEHU IXQFWLRQ ZLOO JHQHUDWH WKH VDPH VHTXHQFH RI
SVHXGR�UDQGRP QXPEHUV HDFK WLPH WKH SURJUDP LV UXQ� :KHQ WKH 5$1'20,=( VWDWHPHQW LV XVHG
ZLWKRXW D VHHG� D GLIIHUHQW DQG XQSUHGLFWDEOH VHTXHQFH RI UDQGRP QXPEHUV LV JHQHUDWHG E\ WKH UDQGRP
QXPEHU IXQFWLRQ HDFK WLPH WKH SURJUDP LV UXQ� ,I \RX XVH WKH 5$1'20,=( VWDWHPHQW ZLWK D VHHG
VSHFLILHG� WKHQ WKH VHTXHQFH RI UDQGRPQXPEHUV JHQHUDWHGE\ WKH UDQGRPQXPEHU IXQFWLRQGHSHQGVXSRQ
WKH YDOXH RI WKH VHHG ,I WKH VDPH VHHG LV XVHG HDFK WLPH WKH SURJUDP LV UXQ� WKHQ WKH VDPH VHTXHQFH RI
QXPEHUV LV JHQHUDWHG� ,I D GLIIHUHQW VHHG LV XVHG HDFK WLPH WKH SURJUDP LV UXQ� WKHQ D GLIIHUHQW VHTXHQFH
RI QXPEHUV LV JHQHUDWHG� 7KH VHHGPD\ EH DQ\ QXPHULF H[SUHVVLRQ� 7KH QXPEHU DFWXDOO\ XVHG IRU WKH VHHG
LV WKH ILUVW WZR E\WHV RI WKH LQWHUQDO UHSUHVHQWDWLRQ RI WKH QXPEHU� �6HH �$FFXUDF\ ,QIRUPDWLRQ� LQ WKH
$SSHQGL[ IRU D FRPSOHWH H[SODQDWLRQ�� 7KXV� LW LV SRVVLEOH WKDW WKH VDPH VHTXHQFH RI QXPEHUV PD\ EH
JHQHUDWHG HYHQ LI \RX VSHFLI\ GLIIHUHQW VHHGV� )RU H[DPSOH� 5$1'20,=( ���� DQG 5$1'20,=( ����
SURGXFH WKH VDPH ILUVW WZR E\WHV LQWHUQDOO\ DQG WKXV WKH VDPH VHTXHQFH RI QXPEHUV� ,I WKH VHHG \RX
VSHFLI\ LV QRW DQ LQWHJHU� WKHQ WKH YDOXH XVHG LV ,17�VHHG� �VHH �,17 ³ ,QWHJHU���
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Example

>NEW

>100 RANDOMIZE 23
>110 FOR I=1 TO 5
>120 PRINT INT(10*RND)+1
>130 NEXT I
>140 STOP
>RUN
  6
  4
  3
  8
  8

 ** DONE **

2.7.9. RND — Random Number

RND

7KH UDQGRP QXPEHU IXQFWLRQ JLYHV \RX WKH QH[W SVHXGR�UDQGRP QXPEHU LQ WKH FXUUHQW VHTXHQFH RI
SVHXGR�UDQGRP QXPEHUV� 7KH UDQGRP QXPEHU JHQHUDWHG ZLOO EH JUHDWHU WKDQ RU HTXDO WR ]HUR DQG OHVV
WKDQ RQH� 7KH VHTXHQFH RI UDQGRPQXPEHUV JHQHUDWHG E\ WKH UDQGRPQXPEHU IXQFWLRQ LV WKH VDPH HYHU\
WLPH WKH SURJUDP LV UXQ XQOHVV WKH 5$1'20,=( VWDWHPHQW DSSHDUV LQ WKH SURJUDP�

Example

>NEW

>100 FOR I=1 TO 5
>110 PRINT INT(10*RND)+1
>120 NEXT I
>130 END
>RUN
  6
  4
  6
  4
  3

 ** DONE **
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,I \RX ZLVK WR REWDLQ UDQGRP LQWHJHUV EHWZHHQ WZR YDOXHV $ DQG % �$�%�� LQFOXVLYH� XVH WKLV IRUPXOD�

INT((B-A+1)*RND)+A

Examples

>NEW

>100 REM RANDOM INTEGERS
 BETWEEN 1 AND 20,INCLUSIVE
>110 FOR I=1 TO 5
>120 C=INT(20*RND)+1
>130 PRINT C
>140 NEXT I
>150 END
>RUN
  11
  8
  11
  8
  6

 ** DONE **

2.7.10. SGN — Signum (Sign)

SGN(numeric-expression )

7KH VLJQXP IXQFWLRQ JLYHV \RX WKH DOJHEUDLF VLJQ RI WKH YDOXH VSHFLILHG E\ WKH DUJXPHQW� 7KH DUJXPHQW
LV WKH YDOXH REWDLQHG ZKHQ WKH QXPHULF�H[SUHVVLRQ LV HYDOXDWHG� 7KH QRUPDO UXOHV IRU WKH HYDOXDWLRQ RI
QXPHULF H[SUHVVLRQV DUH XVHG KHUH� 7KH VLJQXP IXQFWLRQ JLYHV GLIIHUHQW YDOXHV GHSHQGLQJ RQ WKH YDOXH
RI WKH DUJXPHQW� 7KHVH YDOXHV DUH JLYHQ KHUH� )RU DUJXPHQW� ;�

� ;��� 6*1�;� ��
� ;  �� 6*1�;� �
� ; !�� 6*1�;� �
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Example

>NEW

>100 A=-23.7
> 110 B=6
>120 PRINT SGN(A);SGN(O);SGN(
 B)
>130 PRINT SGN(-3*3);SGN(8*2)

>140 END
>RUN
 -1  0  1
 -1  1

 ** DONE **

2.7.11. SIN — Sine

SIN( numeric-expression )

7KH VLQH IXQFWLRQ JLYHV \RX WKH VLQH RI WKH DUJXPHQW� [� ZKHUH [ LV DQ DQJOH LQ UDGLDQV� 7KH DUJXPHQW
LV WKH YDOXH REWDLQHGZKHQ WKHQXPHULF�H[SUHVVLRQ LV HYDOXDWHG� 7KH QRUPDO UXOHV IRU HYDOXDWLQJ QXPHULF
H[SUHVVLRQV DUH XVHG KHUH� ,I WKH DQJOH LV LQ GHJUHHV� VLPSO\ PXOWLSO\ WKH GHJUHHV E\ %���� WR JHW WKH
HTXLYDOHQW DQJOH LQ UDGLDQV� <RX PD\ XVH �� $71 �������� RU ������ ���������� IRU %����� 1RWH WKDW
LI \RX HQWHU D YDOXH RI [ ZKHUH [��������������������� WKH PHVVDJH �%$' $5*80(17� LV GLVSOD\HG
DQG WKH SURJUDP VWRSV UXQQLQJ�

Examples

>NEW

>100 A=.5235987755982
>110 B=30
>120 C=.01745329251994
>130 PRINT SIN(A);SIN(B*C)
>140 PRINT SIN(B*(4*ATN(1))/1
 80)
>150 END
>RUN
  .5  .5
  .5

 ** DONE **

>PRINT SIN(1.9E12)

 * BAD ARGUMENT



User’s Reference Guide

177

2.7.12. SQR — Square Root Function

SQR(numeric-expression )

7KH VTXDUH URRW IXQFWLRQ JLYHV \RX WKH SRVLWLYH VTXDUH URRW RI WKH YDOXH VSHFLILHG E\ WKH DUJXPHQW� 7KH
DUJXPHQW LV WKH YDOXH REWDLQHG ZKHQ WKH QXPHULF�H[SUHVVLRQ LV HYDOXDWHG� 7KH QRUPDO UXOHV IRU WKH
HYDOXDWLRQ RI QXPHULF H[SUHVVLRQV DUH XVHG KHUH� 645�[� LV HTXLYDOHQW WR [A������ 7KH YDOXH VSHFLILHG E\
WKH DUJXPHQW PD\ QRW EH QHJDWLYH� ,I \RX VSHFLI\ D YDOXH IRU WKH DUJXPHQW ZKLFK LV OHVV WKDQ ]HUR� WKHQ
WKH PHVVDJH �%$' $5*80(17� LV GLVSOD\HG DQG WKH SURJUDP VWRSV UXQQLQJ�

Examples

>NEW

>100 PRINT SQR(4);4A(1/2)
>110 PRINT SQR(10)
>120 END
>RUN
  2  2
  3.16227766

 ** DONE **

>PRINT SQR(-5)

 * BAD ARGUMENT

2.7.13. TAN — Tangent

TAN(numeric-expression )

7KH WDQJHQW IXQFWLRQ JLYHV \RX WKH WDQJHQW RI WKH DUJXPHQW� [� ZKHUH [ LV DQ DQJOH LQ UDGLDQV� 7KH
DUJXPHQW LV WKH YDOXH REWDLQHG ZKHQ WKH QXPHULF�H[SUHVVLRQ LV HYDOXDWHG� 7KH QRUPDO UXOHV IRU
HYDOXDWLQJ QXPHULF H[SUHVVLRQV DUH XVHG KHUH� ,I WKH DQJOH LV LQ GHJUHHV� PXOWLSO\ WKH GHJUHHV E\ %����
WR JHW WKH HTXLYDOHQW DQJOH LQ UDGLDQV� <RXPD\XVH �� $71�������� RU ���������������� IRU%�����1RWH
WKDW LI \RX HQWHU D YDOXH RI [ ZKHUH [��������������������� WKH PHVVDJH �%$' $5*80(17� LV
GLVSOD\HG DQG WKH SURJUDP VWRSV UXQQLQJ�
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Examples

>NEW

>100 A=.7853981633973
>110 8=45
>120 C=.01745329251994
>130 PRINT TAN(A);TAN(B*C)
>140 PRINT TAN(B*(4*ATN(l))/l
 80)
>150 END
>RUN
  1.  1.
  1

 ** DONE **

>PRINT TAN(1.76E10)

 * BAD ARGUMENT
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2.8. Built-in Strin g Functions

2.8.1. Introduction

,Q DGGLWLRQ WR WKH EXLOW�LQ QXPHULF IXQFWLRQV� PDQ\ RWKHU IXQFWLRQV DUH EXLOW LQWR 7, %$6,&� 7KH
IXQFWLRQV GLVFXVVHG LQ WKLV VHFWLRQ DUH FDOOHG VWULQJ IXQFWLRQV� 6WULQJ IXQFWLRQV HLWKHU XVH D VWULQJ LQ VRPH
ZD\ WR SURGXFH D QXPHULF UHVXOW� RU WKH UHVXOW RI WKH HYDOXDWLRQ RI WKH IXQFWLRQ LV D VWULQJ� $V \RX XVH
\RXU FRPSXWHU� \RX ZLOO ILQG PDQ\ ZD\V WR XVH WKH VWULQJ IXQFWLRQV GHVFULEHG KHUH� <RX FDQ DOVR GHILQH
\RXU RZQ VWULQJ IXQFWLRQV �VHH �8VHU�'HILQHG)XQFWLRQV���1RWH WKDW DQ\ VWULQJ IXQFWLRQZLWK DQDPH WKDW
HQGV ZLWK D GROODU VLJQ �H�J� &+5�� DOZD\V JLYHV D VWULQJ UHVXOW DQG FDQQRW EH XVHG LQ QXPHULF
H[SUHVVLRQV�

2.8.2. ASC — ASCII Value

ASC(string-expression )

7KH$6&,, YDOXH IXQFWLRQZLOO JLYH \RX WKH $6&,, FKDUDFWHU FRGH ZKLFK FRUUHVSRQGV WR WKH ILUVW FKDUDFWHU
RI WKH VWULQJ VSHFLILHG E\ WKH VWULQJ�H[SUHVVLRQ� $ OLVW RI WKH $6&,, FKDUDFWHU FRGHV IRU HDFK FKDUDFWHU LQ
WKH VWDQGDUG FKDUDFWHU VHW LV JLYHQ LQ WKH $SSHQGL[�

Example

>NEW

>100 A$="HELLO"
>110 C$="JACK SPRAT"
>120 C=ASC(C$)
>130 B$="THE ASCII VALUE OF

>140 PRINT B$;"H IS";ASC(A$)
>150 PRINT B$;"J IS";C
>160 PRINT B$;"N IS";ASC("NAM
 E")
>170 PRINT B$;"1 IS";ASC("1")

>180 PRINT CHR$(ASC(A$))
>190 END
>RUN
 THE ASCII VALUE OF H IS 72
 THE ASCII VALUE OF J IS 74
 THE ASCII VALUE OF N IS 78
 THE ASCII VALUE OF 1 IS 49
 H

 ** DONE **
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2.8.3. CHR$ — Character

CHR$(numeric-expression )

7KH FKDUDFWHU IXQFWLRQ JLYHV \RX WKH FKDUDFWHU FRUUHVSRQGLQJ WR WKH $6&,, FKDUDFWHU FRGH VSHFLILHG LQ
WKH DUJXPHQW�7KHDUJXPHQW LV WKH YDOXH REWDLQHGZKHQ WKHQXPHULF�H[SUHVVLRQ LV HYDOXDWHG�7KHQRUPDO
UXOHV IRU WKH HYDOXDWLRQ RI QXPHULF H[SUHVVLRQV DUH XVHG KHUH� ,I WKH DUJXPHQW VSHFLILHG LV QRW DQ LQWHJHU�
LW LV URXQGHG WR REWDLQ DQ LQWHJHU� $ OLVW RI WKH $6&,, FKDUDFWHU FRGHV IRU HDFK FKDUDFWHU LQ WKH VWDQGDUG
FKDUDFWHU VHW LV JLYHQ LQ WKH $SSHQGL[� ,I WKH DUJXPHQW VSHFLILHG LV D YDOXH EHWZHHQ �� DQG ���� LQFOXVLYH�
D VWDQGDUG FKDUDFWHU LV JLYHQ� ,I WKH DUJXPHQW VSHFLILHG LV EHWZHHQ ��� DQG ���� LQFOXVLYH� DQG D VSHFLDO
JUDSKLFV FKDUDFWHU KDV EHHQ GHILQHG IRU WKDW YDOXH� WKH JUDSKLFV FKDUDFWHU LV JLYHQ� ,I \RX VSHFLI\ DQ
DUJXPHQW ZKLFK GHVLJQDWHV DQ XQGHILQHG FKDUDFWHU �L�H�� QRW D VWDQGDUG FKDUDFWHU RU D GHILQHG JUDSKLFV
FKDUDFWHU�� WKHQ WKH FKDUDFWHU JLYHQ LV ZKDWHYHU LV LQ PHPRU\ DW WKDW WLPH�

Example

>NEW

>100 A$=CHR$(72)&CHR$(73)&CHR
 $(33)
>110 PRINT A$
>120 CALL CHAR(97,"0103070FIF
 3F7FFF")
>130 PRINT CHR$(32);CHR$(97)
>140 PRINT CHR$(3*14)
>150 PRINT CHR$(ASC("+"))
>160 END
>RUN
 HI
 
 *
 +

 ** DONE **

,I \RX VSHFLI\ D YDOXH IRU WKH DUJXPHQW ZKLFK LV OHVV WKDQ ]HUR RU JUHDWHU WKDQ ������ WKH PHVVDJH �%$'
9$/8(� LV GLVSOD\HG� DQG WKH SURJUDP VWRSV UXQQLQJ�

Example

>PRINT CHR$(33010)

 * BAD VALUE
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2.8.4. LEN — Len gth

LEN(string-expression )

7KH OHQJWK IXQFWLRQ JLYHV \RX WKH QXPEHU RI FKDUDFWHUV LQ WKH VWULQJ VSHFLILHG E\ WKH DUJXPHQW� 7KH
DUJXPHQW LV WKH VWULQJ YDOXH REWDLQHG ZKHQ WKH VWULQJ�H[SUHVVLRQ LV HYDOXDWHG� 7KH QRUPDO UXOHV IRU WKH
HYDOXDWLRQ RI VWULQJ H[SUHVVLRQV DUH XVHG KHUH� 7KH OHQJWK RI D QXOO VWULQJ LV ]HUR� 5HPHPEHU WKDW D VSDFH
LV D FKDUDFWHU DQG FRXQWV DV SDUW RI WKH OHQJWK�

Example

>NEW

>100 NAME$="CATHY"
>110 CITY$="NEW YORK"
>120 MSG$="HELLO "&THERE!"
>130 PRINT NAME$;LEN(NAME$)
>140 PRINT CITY$;LEN(CITY$)
>150 PRINT MSG$;LEN(MSG$)
>160 PRINT LEN(NAME$&CITY$)
>170 PRINT LEN("HI!")
>180 STOP
>RUN
 CATHY  5
 NEW YORK  8
 HELLO THERE!  12
  13
  3

 ** DONE **

2.8.5. POS — Position

POS(string-l , string-2 , numeric-expression )

7KH SRVLWLRQ IXQFWLRQ ILQGV WKH ILUVW RFFXUUHQFH RI VWULQJ��ZLWKLQ VWULQJ��� %RWK VWULQJ�� DQG VWULQJ�� DUH
VWULQJ H[SUHVVLRQV� 7KH QXPHULF�H[SUHVVLRQ LV HYDOXDWHG DQG URXQGHG� LI QHFHVVDU\� WR REWDLQ DQ LQWHJHU�
Q� 7KH QRUPDO UXOHV IRU WKH HYDOXDWLRQ RI VWULQJ H[SUHVVLRQV DQG QXPHULF H[SUHVVLRQV DUH XVHG KHUH� 7KH
VHDUFK IRU VWULQJ�� EHJLQV DW WKH QWK FKDUDFWHU RI VWULQJ��� ,I VWULQJ�� LV IRXQG� WKH FKDUDFWHU SRVLWLRQ
ZLWKLQ VWULQJ�� RI WKH ILUVW FKDUDFWHU RI VWULQJ�� LV JLYHQ� ,I VWULQJ�� LV QRW IRXQG� D YDOXH RI ]HUR LV JLYHQ�
7KH SRVLWLRQ RI WKH ILUVW FKDUDFWHU LQ VWULQJ�� LV SRVLWLRQ RQH� ,I \RX VSHFLI\ D YDOXH IRU Q ZKLFK LV JUHDWHU
WKDQ WKH QXPEHU RI FKDUDFWHUV LQ VWULQJ��� D YDOXH RI ]HUR LV JLYHQ� ,I WKH YDOXH VSHFLILHG IRU Q LV OHVV WKDQ
]HUR� WKH PHVVDJH �%$' 9$/8(� LV GLVSOD\HG DQG WKH SURJUDP VWRSV UXQQLQJ�
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2.8.6. Example

>NEW

>100 MSG$="HELLO THERE! HOW A
 RE YOU?"
>110 PRINT "H";POS(MSG$,"H",1
 )
>120 C$="RE"
>130 PRINT C$;POS(MSG$,C$,l);
 POS(MSG$,C$,12)
>140 PRINT "HI";POS(MSG$,"HI"
 ,1)
>150 END
>RUN
 H  1
 RE  10  19
 HI  0

 ** DONE **

2.8.7. SEG$ — Strin g Segment

SEG$(string-expression , numeric-expression1 , numeric-expression2 )

7KH VWULQJ VHJPHQW IXQFWLRQ JLYHV \RX D SRUWLRQ �VXEVWULQJ� RI WKH VWULQJ GHVLJQDWHG E\ WKH
VWULQJ�H[SUHVVLRQ�1XPHULF�H[SUHVVLRQ� LGHQWLILHV WKHSRVLWLRQ RI WKH FKDUDFWHU LQ WKH RULJLQDO VWULQJZKLFK
LV WKH ILUVW FKDUDFWHU RI WKH VXEVWULQJ� 7KH SRVLWLRQ RI WKH ILUVW FKDUDFWHU LQ WKH VWULQJ VSHFLILHG LV SRVLWLRQ
RQH� 7KH OHQJWK RI WKH VXEVWULQJ LV VSHFLILHG E\ QXPHULF�H[SUHVVLRQ�� 7KH QRUPDO UXOHV IRU WKH HYDOXDWLRQ
RI QXPHULF H[SUHVVLRQV DQG VWULQJ H[SUHVVLRQV DUH XVHG KHUH�

Example

>NEW

>100 MSG$="HELLO THERE! HOW A
 RE YOU?"
>110 REM SUBSTRING BEGINS IN
 POSITION 14 AND HAS A LENGTH
 OF 12.
>120 PRINT SEG$(MSG$,14,12)
>130 END
>RUN
HOW ARE YOU?

 ** DONE **
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)RU WKLV GLVFXVVLRQ� $� LV XVHG IRU VWULQJ�H[SUHVVLRQ� ; LV XVHG IRU QXPHULF�H[SUHVVLRQ� DQG < LV XVHG IRU
QXPHULF�H[SUHVVLRQ�� ,I \RX VSHFLI\ D YDOXH IRU ; ZKLFK LV JUHDWHU WKDQ WKH OHQJWK RI $� �OLQH ���� RU D
YDOXH RI ]HUR IRU < �OLQH ����� WKHQ \RX DUH JLYHQ WKH QXOO VWULQJ� ,I \RX VSHFLI\ D YDOXH IRU < ZKLFK LV
JUHDWHU WKDQ WKH UHPDLQLQJ OHQJWK LQ $� VWDUWLQJ DW WKH SRVLWLRQ VSHFLILHG E\ ; �OLQH ����� WKHQ \RX DUH
JLYHQ WKH UHVW RI $� VWDUWLQJ DW WKH SRVLWLRQ VSHFLILHG E\ ;�

Example

>NEW

>100 MSG$="I AM A COMPUTER."
>110 PRINT SEG$(MSG$,20,1)
>120 PRINT SEG$(MSG$,10,0)
>130 PRINT SEG$(MSG$,8,20)
>140 END
>RUN

 COMPUTER.

 ** DONE **

,I \RX VSHFLI\ D YDOXH IRU ; ZKLFK LV OHVV WKDQ RU HTXDO WR ]HUR DQG�RU VSHFLI\ D YDOXH IRU < ZKLFK LV OHVV
WKDQ ]HUR� WKHQ WKH PHVVDJH �%$' 9$/8(� LV GLVSOD\HG DQG WKH SURJUDP VWRSV UXQQLQJ�

Example

>PRINT SEG$(MSG$,-1,10)

 * BAD VALUE

2.8.8. STR$ — Strin g-Number

STR$(numeric-expression )

7KH VWULQJ�QXPEHU IXQFWLRQ FRQYHUWV WKH QXPEHU VSHFLILHG E\ WKH DUJXPHQW LQWR D VWULQJ� 7KH DUJXPHQW
LV WKH YDOXH REWDLQHG ZKHQ WKH QXPHULF�H[SUHVVLRQ LV HYDOXDWHG� 7KH QRUPDO UXOHV IRU WKH HYDOXDWLRQ RI
QXPHULF H[SUHVVLRQV DUH XVHG KHUH� :KHQ WKH QXPEHU LV FRQYHUWHG LQWR D VWULQJ� WKH VWULQJ LV D YDOLG
UHSUHVHQWDWLRQ RI D QXPHULF FRQVWDQW ZLWK QR OHDGLQJ RU WUDLOLQJ VSDFHV� )RU H[DPSOH� LI % ����� WKHQ
675� �%� LV WKH VWULQJ � ������ 2QO\ VWULQJ RSHUDWLRQV PD\ EH SHUIRUPHG RQ WKH VWULQJV FUHDWHG XVLQJ WKH
VWULQJ�QXPEHU IXQFWLRQ� 7KH VWULQJ�QXPEHU IXQFWLRQ LV WKH LQYHUVH RI WKH YDOXH IXQFWLRQ �9$/�� VHH
EHORZ� ,Q WKH H[DPSOH� QRWH WKDW OHDGLQJ DQG WUDLOLQJ VSDFHV DUH QRW SUHVHQW RQ WKH QXPEHUV FRQYHUWHG
WR VWULQJV�
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Example

>NEW

>100 A=-26.3
>110 PRINT STR$(A);" ";A
>120 PRINT 15.7;STR$(15.7)
>130 PRINT STR$(VALC'34.8"))
>140 END
>RUN
 -26.3 -26.3
  15.7  15.7
  34.8

 ** DONE **

2.8.9. VAL — Value

VAL( string-expression )

7KH YDOXH IXQFWLRQ LV WKH LQYHUVH RI WKH VWULQJ�QXPEHU IXQFWLRQ �675��� VHH DERYH� ,I WKH VWULQJ VSHFLILHG
E\ WKH VWULQJ�H[SUHVVLRQ LV D YDOLG UHSUHVHQWDWLRQ RI D QXPHULF FRQVWDQW� WKHQ WKH YDOXH IXQFWLRQ FRQYHUWV
WKH VWULQJ WR D QXPHULF FRQVWDQW� )RU H[DPSOH� LI $� ������� WKHQ 9$/�$�� ����� 7KH QRUPDO UXOHV IRU
WKH HYDOXDWLRQ RI VWULQJ H[SUHVVLRQV DUH XVHG KHUH� ,I WKH VWULQJ VSHFLILHG LV QRW D YDOLG UHSUHVHQWDWLRQ RI
D QXPEHU RU LI WKH VWULQJ LV RI ]HUR OHQJWK� WKHPHVVDJH �%$'$5*80(17� LV GLVSOD\HG DQG WKH SURJUDP
VWRSV UXQQLQJ� ,I \RX VSHFLI\ D VWULQJ ZKLFK LV ORQJHU WKDQ ��� FKDUDFWHUV� WKH PHVVDJH �%$'
$5*80(17� LV GLVSOD\HG DQG WKH SURJUDP VWRSV UXQQLQJ�

Examples

>NEW

>100 P$="23.6"
>110 N$="-4.7"
>120 PRINT VAL(P$);VAL(N$)
>130 PRINT VAL("52"&".5")
>140 PRINT VAL(N$&"E"&"12")
>150 PRINT STR$(VAL(P$))
>160 END
>RUN
  23.6 -4.7
  52.5
 -4.7E+12
  23.6

 ** DONE **
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2.9. User-Defined Functions

2.9.1. Introduction

,Q DGGLWLRQ WR WKH EXLOW�LQ IXQFWLRQV GHVFULEHG LQ WKH WZR SUHYLRXV VHFWLRQV� 7, %$6,& SURYLGHV
XVHU�GHILQHG IXQFWLRQV� 8VHU�GHILQHG IXQFWLRQV FDQ VLPSOLI\ SURJUDPPLQJ E\ DYRLGLQJ UHSHDWHG XVH RI
FRPSOLFDWHG H[SUHVVLRQV� 2QFH D IXQFWLRQ KDV EHHQ GHILQHG XVLQJ WKH '() VWDWHPHQW� LW PD\ EH XVHG
DQ\ZKHUH LQ WKH SURJUDP E\ UHIHUHQFLQJ WKH QDPH \RX JDYH WR WKH IXQFWLRQ�

2.9.2. DEFine

DEF numeric-function-name[(parameter)]=numeric-expression
DEF string-function-name[(parameter)]=string-expression

7KH '()LQH VWDWHPHQW DOORZV \RX WR GHILQH \RXU RZQ IXQFWLRQV WR XVH ZLWKLQ D SURJUDP� 7KH
IXQFWLRQ�QDPH \RX VSHFLI\ PD\ EH DQ\ YDOLG YDULDEOH QDPH� ,I \RX VSHFLI\ D SDUDPHWHU IROORZLQJ WKH
IXQFWLRQ�QDPH� WKH SDUDPHWHUPXVW EH HQFORVHG LQ SDUHQWKHVHV DQGPD\ EH DQ\ YDOLG YDULDEOH QDPH�1RWH
WKDW LI WKH H[SUHVVLRQ \RX VSHFLI\ HYDOXDWHV WR D VWULQJ UHVXOW� WKH IXQFWLRQ�QDPH \RX XVH PXVW EH VWULQJ
YDULDEOH QDPH �L�H�� WKH ODVW FKDUDFWHU PXVW EH D GROODU VLJQ� ���

Example

>NEW

>100 DEF PI=4*ATN(1)
>110 PRINT COS(60*PI/180)
>120 END
>RUN
  .5

 ** DONE **

7KH'()LQH VWDWHPHQW VSHFLILHV WKH IXQFWLRQ WR EH XVHG EDVHG XSRQ WKHSDUDPHWHU �LI VSHFLILHG�� YDULDEOHV�
FRQVWDQWV� DQG RWKHU EXLOW�LQ IXQFWLRQV� 2QFH D IXQFWLRQ KDV EHHQ GHILQHG� \RX PD\ XVH WKH IXQFWLRQ LQ
DQ\ VWULQJ RU QXPHULF H[SUHVVLRQ E\ HQWHULQJ WKH IXQFWLRQ�QDPH� 7KH IXQFWLRQ�QDPH PXVW EH IROORZHG
E\ DQ DUJXPHQW HQFORVHG LQ SDUHQWKHVHV LI D SDUDPHWHUZDV VSHFLILHG LQ WKH '() VWDWHPHQW� ,I D IXQFWLRQ
KDV QR SDUDPHWHU VSHFLILHG�ZKHQ D UHIHUHQFH WR WKH IXQFWLRQ LV HQFRXQWHUHG LQ DQ H[SUHVVLRQ� WKH IXQFWLRQ
LV HYDOXDWHG XVLQJ WKH FXUUHQW YDOXHV RI WKH YDULDEOHV ZKLFK DSSHDU LQ WKH '() VWDWHPHQW�
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Example

>NEW

>100 REM EVALUATE Y=X*(X-3)
>110 DEF Y=X*(X-3)
>120 PRINT " X Y"
>130 FOR X=-2 TO 5
>140 PRINT X;Y
>150 NEXT X
>160 END
>RUN
  X  Y
 -2  10
 -1  4
  0  0
  1 -2
  2 -2
  3  0
  4  4
  5  10

 ** DONE **

,I \RX VSHFLI\ D SDUDPHWHU IRU D IXQFWLRQ� ZKHQ D UHIHUHQFH WR WKH IXQFWLRQ LV HQFRXQWHUHG LQ DQ
H[SUHVVLRQ� WKH DUJXPHQW LV HYDOXDWHG DQG LWV YDOXH LV DVVLJQHG WR WKH SDUDPHWHU� 7KH H[SUHVVLRQ LQ WKH
'() VWDWHPHQW LV WKHQ HYDOXDWHG XVLQJ WKH QHZO\ DVVLJQHG YDOXH RI WKH SDUDPHWHU DQG WKH FXUUHQW YDOXHV
RI WKH RWKHU YDULDEOHV LQ WKH '() VWDWHPHQW�

Example

>NEW

>100 REM TAKE A NAME AND
 PRINT IT BACKWARDS
>110 DEF BACK$(X)=SEG$(NAME$,
 X,1)
>120 INPUT "NAME? ":NAME$
>130 FOR I=LEN(NAME$) TO 1 ST
 EP -1
>140 BNAME$=BNAME$&BACK$(I)
>150 NEXT I
>160 PRINT NAME$:BNAME$
>170 END
>RUN
 NAME? ROBOT
 ROBOT
 TOBOR

 ** DONE **
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7KH SDUDPHWHU XVHG LQ WKH '() VWDWHPHQW LV ORFDO WR WKH '() VWDWHPHQW LQ ZKLFK LW LV XVHG� 7KLV PHDQV
WKDW LW LV GLVWLQFW IURP DQ\ YDULDEOH ZLWK WKH VDPH QDPH ZKLFK LV XVHG LQ RWKHU VWDWHPHQWV LQ WKH
SURJUDP� 7KXV� HYDOXDWLQJ WKH IXQFWLRQ GRHV QRW DIIHFW WKH YDOXH RI D YDULDEOH ZKLFK KDV WKH VDPH QDPH
DV WKH SDUDPHWHU�

Example

>NEW

>100 DEF FUNC(A)=A*(A+B-5)
>110 A=6.9
>120 B=13
>130 PRINT "B= ";B:"FUNC(3)=
 ";FUNC(3):"A= ";A
>140 END
>RUN
 B=  13
 FUNC(3)=  33
 A=  6.9

 ** DONE **

$ '() VWDWHPHQW LV RQO\ SHUIRUPHG ZKHQ WKH IXQFWLRQ LW GHILQHV LV UHIHUHQFHG LQ DQ H[SUHVVLRQ� :KHQ
WKH FRPSXWHU HQFRXQWHUV D '() VWDWHPHQW ZKLOH UXQQLQJ D SURJUDP� LW WDNHV QR DFWLRQ EXW SURFHHGV WR
WKH QH[W VWDWHPHQW� $ '() VWDWHPHQWPD\ DSSHDU DQ\ZKHUH LQ D SURJUDP DQG QHHG QRW ORJLFDOO\ SUHFHGH
D UHIHUHQFH WR WKH IXQFWLRQ� EXW WKH IXQFWLRQ GHILQLWLRQ PXVW KDYH D ORZHU OLQH QXPEHU WKDQ DQ\
VWDWHPHQW ZKLFK UHIHUHQFHV WKH IXQFWLRQ� $ '() VWDWHPHQW FDQ UHIHUHQFH RWKHU GHILQHG IXQFWLRQV �OLQH
�����
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Example

>NEW

>100 REM FIND F'(X) USING
 NUMERICAL APPROXIMATION
>110 INPUT "X=? ":X
>120 IF ABS(X)>.01 THEN 150
>130 H=.00001
>140 GOTO 180
>150 H=.001*ABS(X)
>160 DEF F(Z)=3*ZA3-2*Z+1
>170 DEF DER(X)=(F(X+H)-F(X-H
 ))/(2*H)
>180 PRINT "F'(";STR$(X);")=
 ";DER(X)
>190 END
>RUN
 X=? .1
 F'(.l)= -1.90999997

 ** DONE **

,Q D '() VWDWHPHQW� WKH IXQFWLRQ \RX VSHFLI\ PD\ QRW UHIHUHQFH LWVHOI HLWKHU GLUHFWO\ �H�J� '() % %��
RU LQGLUHFWO\ �H�J� '() ) *� '() * )�� 7KH SDUDPHWHU \RX VSHFLI\ PD\ QRW EH XVHG DV DQ DUUD\� <RX
FDQ XVH DQ DUUD\ HOHPHQW LQ D IXQFWLRQ GHILQLWLRQ DV ORQJ DV WKH DUUD\ GRHV QRW KDYH WKH VDPH QDPH DV
WKH SDUDPHWHU�

Example

>NEW

>100 DEF GX(X)=GX(2)*X
>110 PRINT GX(3)
>120 END
>RUN

 * MEMORY FULL IN 110

>100 DEF GX(A)=A(3)^2
>RUN

 * NAME CONFLICT IN 100
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,I \RX VSHFLI\ D SDUDPHWHU ZKHQ GHILQLQJ D IXQFWLRQ� \RX PXVW VSHFLI\ DQ DUJXPHQW ZKHQ \RX UHIHUHQFH
WKH IXQFWLRQ� 6LPLODUO\� LI \RX GR QRW VSHFLI\ D SDUDPHWHU ZKHQ GHILQLQJ D IXQFWLRQ� \RX FDQQRW VSHFLI\
DQ DUJXPHQW LQ WKH IXQFWLRQ UHIHUHQFH�

Examples

>NEW

>100 DEF SQUARE(X)=X*X
>110 PRINT SQUARE
>120 END
>RUN

 * NAME CONFLICT IN 110

>100 DEF PI=3.1416
>110 PRINT PI(2)
>RUN

 * NAME CONFLICT IN 110
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2.10. Arra ys

2.10.1. Introduction

$Q DUUD\ LV D FROOHFWLRQ RI YDULDEOHV DUUDQJHG LQ D ZD\ WKDW DOORZV \RX WR XVH WKHP HDVLO\ LQ D FRPSXWHU
SURJUDP� 7KHPRVW FRPPRQZD\ RI JURXSLQJ YDULDEOHV LV LQ D OLVW� ZKLFK LV FDOOHG D RQH�GLPHQVLRQDO DUUD\�
(DFK YDULDEOH LQ WKH OLVW LV FDOOHG DQ HOHPHQW RI WKH DUUD\� 7KH OHQJWK RI WKH OLVW LV OLPLWHG RQO\ E\ WKH
DPRXQW RI PHPRU\ DYDLODEOH�

%\ XVLQJ WKH DUUD\ FDSDELOLW\ RI 7, %$6,& \RX FDQ GR PDQ\ WKLQJV ZLWK D OLVW ³ \RX FDQ SULQW WKH
HOHPHQWV IRUZDUG RU EDFNZDUG� UHDUUDQJH WKHP� DGG WKHP WRJHWKHU� PXOWLSO\ WKHP� RU VHOHFW FHUWDLQ RQHV
IRU SURFHVVLQJ�

,Q 7, %$6,& DQ DUUD\ PD\ EHJLQ ZLWK HOHPHQW � RU HOHPHQW �� %\ XVLQJ WKH 237,21 %$6( VWDWHPHQW�
\RX FRQWURO ZKLFK EHJLQQLQJ HOHPHQW WKH FRPSXWHU HVWDEOLVKHV� )RU FRQVLVWHQF\ LQ GHVFULELQJ DUUD\V� ZH
DUH DVVXPLQJ WKDW WKH ILUVW HOHPHQW LQ HDFK DUUD\ LV HOHPHQW ��

/HW
V VD\ \RX ZDQW WR XVH WKH FRPSXWHU WR WDNH WZR OLVWV RI IRXU QXPEHUV DQG SULQW DOO SRVVLEOH
FRPELQDWLRQV RI WKH QXPEHUV LQ ERWK OLVWV� <RX PLJKW FDOO WKH ILUVW DUUD\ ; DQG WKH VHFRQG RQH <� 6LQFH
; DQG < QDPH D FROOHFWLRQ RI QXPEHUV� UDWKHU WKDQ D VLQJOH YDULDEOH� WKH FRPSXWHU QHHGV D ZD\ WR UHIHU
WR WKH LQGLYLGXDO HOHPHQWV LQ HDFK DUUD\� <RX PXVW VXSSO\ D SRLQWHU� FDOOHG D VXEVFULSW� WR WKH SDUWLFXODU
HOHPHQW LQ WKH DUUD\ \RX ZDQW WKH FRPSXWHU WR XVH� 7KLV VXEVFULSW LV HQFORVHG LQ SDUHQWKHVHV DQG DOZD\V
LPPHGLDWHO\ IROORZV WKH QDPH RI WKH DUUD\� 7KH VXEVFULSW PD\ EH H[SOLFLW� VXFK DV ;���� ZKLFK UHIHUV WR
WKH WKLUG HOHPHQW LQ OLVW ;� RU LW PD\ EH D YDULDEOH� DV LQ ;�7�� ZKHUH WKH YDOXH RI 7 SRLQWV WR WKH SURSHU
HOHPHQW� ,Q DQ\ FDVH� WKH VXEVFULSW LV DOZD\V HLWKHU D SRVLWLYH LQWHJHU RU ]HUR�
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7KH SURJUDP EHORZ SDLUV WKH QXPEHUV LQ DUUD\ ; DQG DUUD\ <� 1RWLFH WKDW E\ XVLQJ WKH DUUD\ WHFKQLTXH
RQO\ D IHZ SURJUDP OLQHV DUH QHHGHG IRU WKLV UHODWLYHO\ FRPSOH[ SURFHGXUH�

Examples

>NEW

>100 REM THIS PROGRAM PAIRS
 TWO LISTS
>110 REM LINES 120 TO 150
 ASSIGN VALUES TO LIST X
>120 FOR T=1 TO 4
>130 READ X(T)
>140 NEXT T
>150 DATA 1,3,5,7
>160 REM LINES 170 TO 200
 ASSIGN VALUES TO LIST Y
>170 FOR S=1 TO 4
>180 READ Y(S)
>190 NEXT S
>200 DATA 2,4,6,8
>210 REM LINES 220 TO 270
 PAIR THE LISTS AND PRINT
 THE COMBINATIONS
>220 FOR T=1 TO 4
>230 FOR S=1 TO 4
>240 PRINT X(T);Y(S);"
>250 NEXT S
>260 PRINT
>270 NEXT T
>280 END
>RUN
  1  2  1  4  1  6  1  8
  3  2  3  4  3  6  3  8
  5  2  5  4  5  6  5  8
  7  2  7  4  7  6  7  8

 ** DONE **
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2.10.2. Multi-Dimensional Arra ys

:LWK 7, %$6,& \RX FDQ H[WHQG \RXU XVH RI DUUD\V WR LQFOXGH WDEXODU LQIRUPDWLRQ� DUUDQJHG LQ URZV DQG
FROXPQV� FDOOHG WZR�GLPHQVLRQDO DUUD\V� <RX FDQ WKLQN RI WKH 7,&�7$&�72( JDPH DV DQ H[DPSOH RI D
WZR�GLPHQVLRQDO DUUD\�

; 2 ;

2 ; ;

; 2 2

<RX FDQ UHSUHVHQW WKH JDPH ERDUG ZLWK WKLV DUUD\�

7����� 7����� 7�����

7����� 7����� 7�����

7����� 7����� 7�����

$V LQ WKH RQH�GLPHQVLRQDO DUUD\V GHVFULEHG HDUOLHU� \RX UHIHU WR D WZR�GLPHQVLRQDO HOHPHQW ZLWK D
VXEVFULSW� LQ WKLV FDVH D GRXEOH�VXEVFULSW WR UHIHU WR WKH URZ DQG FROXPQ ORFDWLRQ� 2IWHQ \RX ZLOO XVH D
YDULDEOH DV D VXEVFULSW� UDWKHU WKDQ DQ H[SOLFLW VXEVFULSW� IRU H[DPSOH 7�5�&��

:KHQ \RX XVH D WZR�GLPHQVLRQDO DUUD\� \RX ZLOO RIWHQ XVH QHVWHG )25�1(;7 ORRSV� 2QH ORRS ZLOO WDNH
WKH FRPSXWHU WKURXJK WKH URZV DQG WKH RWKHU ZLOO WDNH LW WKURXJK WKH FROXPQV� 7KH SURJUDP EHORZ
FUHDWHV D WZR�GLPHQVLRQDO DUUD\³DPXOWLSOLFDWLRQ WDEOH³ZLWK ILYH URZV DQG ILYH FROXPQV� XVLQJ QHVWHG
)25�1(;7 ORRSV�
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Examples

>NEW

>100 REM MULTIPLICATION TABLE

>110 CALL CLEAR
>120 CALL CHAR(96,"FF")
>130 CALL CHAR(97,"8080808080
 808080")
>140 CALL CHAR(98,"FF80808080
 808080")
>150 FOR A=1 TO 5
>160 FOR B=1 TO 5
>170 M(A,B)=A*B
>180 NEXT B
>190 NEXT A
>200 FOR A=1 TO 5
>210 FOR B=1 TO 5
>220 PRINT M(A,B);
>230 IF B<>1 THEN 250
>240 PRINT CHR$(97);"
>250 NEXT B
>260 PRINT
>270 REM THE FOLLOWING
 STATEMENTS PRINT THE LINES
 DEFINING THE TABLE
>280 IF A<>1 THEN 330
>290 PRINT
>300 CALL HCHAR(23,3,96,3)
>310 CALL HCHAR(23,6,98)
>320 CALL HCHAR(23,7,96,16)
>330 NEXT A
>340 END
>RUN

�VFUHHQ FOHDUV�

  1 | 2  3  4  5
  --+---------------
  2 | 4  6  8  10
  3 | 6  9  12  15
  4 | 8  12  16  20
  5 | 10  15  20  25

 ** DONE **

<RX FDQ ZRUN ZLWK DUUD\V RI RQH� WZR� RU WKUHH GLPHQVLRQV RQ WKH 7, FRPSXWHU� (OHPHQWV LQ
WKUHH�GLPHQVLRQDO DUUD\V DUH UHIHUHQFHG ZLWK WKUHH VXEVFULSW YDOXHV� ;��������� RU 0�,�-�.��
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2.10.3. DIMension

DIM { array-name ( integer1 [, integer2 ][, integer3 ])},...

7KH ',0HQVLRQ VWDWHPHQW UHVHUYHV VSDFH IRU ERWK QXPHULF DQG VWULQJ DUUD\V� <RX FDQ H[SOLFLWO\
GLPHQVLRQ DQ DUUD\ RQO\ RQFH LQ \RXU SURJUDP� ,I \RX GLPHQVLRQ DQ DUUD\� WKH ',0 VWDWHPHQW PXVW
DSSHDU LQ WKH SURJUDP EHIRUH DQ\ RWKHU UHIHUHQFH WR WKH DUUD\� ,I \RX GLPHQVLRQ PRUH WKDQ RQH DUUD\ LQ
D VLQJOH ',0 VWDWHPHQW� WKH DUUD\ QDPHV PXVW EH VHSDUDWHG E\ FRPPDV� 7KH DUUD\�QDPH PD\ EH DQ\
YDOLG YDULDEOH QDPH�

Example

>DIM A(12),8(5)

<RX PD\ XVH RQH�WZR� RU WKUHH�GLPHQVLRQDO DUUD\V LQ 7, %$6,&� 7KH QXPEHU RI YDOXHV LQ SDUHQWKHVHV
IROORZLQJ WKH DUUD\ QDPH WHOOV WKH FRPSXWHU KRZ PDQ\ GLPHQVLRQV WKH DUUD\ KDV�

Example

>NEW

>100 DIM X(15)
>110 FOR I=1 TO 15
>120 READ X(I)
>130 NEXT I
>140 REM PRINT LOOP
>150 FOR I=15 TO 1 STEP -1
>160 PRINT X(I);
>170 NEXT I
>180 DATA 1,2,3,4,5,6,7,8,9,1
 0,11,12,13,14,15
>190 END
>RUN
  15  14  13  12  11  10  9
  8  7  6  5  4  3  2  1
 ** DONE **

2QH�GLPHQVLRQDO DUUD\V KDYH RQO\ RQH LQWHJHU YDOXH IROORZLQJ WKHLU QDPH� 7ZR�GLPHQVLRQDO DUUD\V DUH
GHVFULEHG ZLWK WZR LQWHJHU YDOXHV ZKLFK GHILQH WKH QXPEHU RI URZV DQG FROXPQV� 7KUHH�GLPHQVLRQDO
DUUD\V KDYH WKUHH LQWHJHU YDOXHV GHILQLQJ WKHLU FKDUDFWHULVWLFV�

� ',0 $��� ³ GHVFULEHV D RQH�GLPHQVLRQDO DUUD\�
� ',0 $������ ³ GHVFULEHV D WZR�GLPHQVLRQDO DUUD\�
� ',0 $�������� ³ GHVFULEHV D WKUHH�GLPHQVLRQDO DUUD\�
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,I DQ DUUD\ LV QRW GLPHQVLRQHG LQ D ',0 VWDWHPHQW� WKH FRPSXWHU ZLOO DXWRPDWLFDOO\ DVVLJQ D YDOXH RI ��
IRU LQWHJHU� �DQG D YDOXH RI �� IRU LQWHJHU� DQG LQWHJHU� LI QHHGHG� IRU HDFK DUUD\ XVHG�

6SDFH LV DOORFDWHG IRU \RXU DUUD\ DIWHU \RX HQWHU WKH 581 FRPPDQG EXW EHIRUH WKH SURJUDP LV DFWXDOO\
UXQ� (DFK HOHPHQW LQ D VWULQJ DUUD\� KRZHYHU� LV D QXOO VWULQJ XQWLO \RX DFWXDOO\ SODFH YDOXHV LQ HDFK
HOHPHQW� ,I \RXU FRPSXWHU PHPRU\ FDQQRW KDQGOH DQ DUUD\ ZLWK WKH GLPHQVLRQV \RX VSHFLILHG� \RX ZLOO
JHW D �0(025< )8//� PHVVDJH DQG \RXU SURJUDP ZLOO QRW UXQ�

2.10.3.1. Subscripting An Array

$Q\WLPH \RX ZDQW WR UHIHUHQFH DQ DUUD\ LQ \RXU SURJUDP� \RX PXVW EH VSHFLILF DERXW ZKLFK HOHPHQW LQ
WKH DUUD\ \RX ZDQW WKH FRPSXWHU WR XVH� 7R GR WKLV� \RX SRLQW WR WKH HOHPHQW ZLWK D VXEVFULSW� 6XEVFULSWV
DUH HQFORVHG LQ SDUHQWKHVHV LPPHGLDWHO\ IROORZLQJ WKH QDPH RI WKH DUUD\� $ VXEVFULSW FDQ EH DQ\ YDOLG
QXPHULF H[SUHVVLRQ ZKLFK HYDOXDWHV WR D QRQ�QHJDWLYH UHVXOW� 7KLV UHVXOW ZLOO EH URXQGHG WR WKH QHDUHVW
LQWHJHU� LI QHFHVVDU\�

7KH QXPEHU RI HOHPHQWV UHVHUYHG IRU DQ DUUD\ GHWHUPLQHV WKH PD[LPXP YDOXH RI HDFK VXEVFULSW IRU WKDW
DUUD\� ,I \RX DUH XVLQJ DQ DUUD\ QRW GHILQHG LQ D ',0HQVLRQ VWDWHPHQW� WKH PD[LPXP YDOXH RI HDFK
VXEVFULSW LV ��� 7KH PLQLPXP YDOXH LV ]HUR� XQOHVV DQ 237,21 %$6( VWDWHPHQW VHWV WKH PLQLPXP
VXEVFULSW YDOXH DW �� 7KXV DQ DUUD\ GHILQHG DV ',0 $��� DFWXDOO\ KDV VHYHQ DFFHVVLEOH HOHPHQWV LQ 7,
%$6,&� XQOHVV WKH ]HUR VXEVFULSW LV HOLPLQDWHG E\ WKH 237,21 %$6( � VWDWHPHQW�

7KH H[DPSOH EHORZ DVVXPHV WKDW WKH DUUD\ EHJLQV ZLWK HOHPHQW � �237,21 %$6( � RQ OLQH �����

� OLQH ��� ³ 7KLV OLQH GHILQHV 7 DV D RQH�GLPHQVLRQDO DUUD\ ZLWK �� HOHPHQWV�
� OLQH ��� ³ 7KH QXPHULF YDULDEOH , KHUH VXEVFULSWV 7� :KDWHYHU YDOXH , FRQWDLQV DW WKLV

WLPH ZLOO EH XVHG WR SRLQW WR DQ HOHPHQW RI 7� ,I , �� WKH WKLUG HOHPHQW RI 7 ZLOO EH DGGHG�
� OLQH ��� ³ 7KH VXEVFULSW �� WHOOV WKH FRPSXWHU WR SULQW WKH IRXUWHHQWK HOHPHQW RI 7�
� OLQH ��� ³ 7KH FRPSXWHU ZLOO HYDOXDWH WKH QXPHULF H[SUHVVLRQ 1��� ,I 1 �� DW WKLV

WLPH� WKH VHYHQWHHQWK HOHPHQW RI 7 ZLOO EH SULQWHG�
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Example

>NEW

>100 REM DEMO OF DIM AND
 SUBSCRIPTS
>110 S=100
>120 OPTION BASE 1
>130 DIM T(25)
>140 FOR I=1 TO 25
>150 READ T(I)
>160 A=S+T(I)
>170 PRINT A;
>180 NEXT I
>190 PRINT::
>200 PRINT T(14)
>210 INPUT "ENTER A NUMBER BE
 TWEEN 1 AND 23:":N
>220 PRINT T(N+2)
>230 DATA 12,13,43,45,65,76,7
 8,98,56,34,23,21,100,333,222
 ,111,444,666,543,234,89,765,
 90,101,345
>240 END

>RUN
  112  113  143  145  165
  176  178  198  156  134
  123  121  200  443  322
  211  544  766  643  334
  189  865  190  201  445

  333
 ENTER A NUMBER BETWEEN 1 AND
  23:14
  111

 ** DONE **

,I \RX DFFHVV DQ DUUD\ ZLWK D VXEVFULSW JUHDWHU WKDQ WKH PD[LPXP QXPEHU RI HOHPHQWV GHILQHG IRU WKDW
DUUD\� RU LI \RXU VXEVFULSW KDV D ]HUR YDOXH DQG \RX XVHG DQ 237,21 %$6( � VWDWHPHQW� D �%$'
68%6&5,37� PHVVDJH ZLOO SULQW DQG WKH SURJUDP ZLOO HQG�
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2.10.4. OPTION BASE

OPTION BASE 0
OPTION BASE 1

7KH 237,21%$6( VWDWHPHQW DOORZV \RX WR VHW WKH ORZHU OLPLW RI DUUD\ VXEVFULSWV DW RQH LQVWHDG RI ]HUR�
<RX FDQ RPLW WKH 237,21 %$6( VWDWHPHQW LI \RX ZDQW WKH ORZHU OLPLW RI WKH VXEVFULSWV WR EH ]HUR�

,I \RX LQFOXGH DQ 237,21 %$6( VWDWHPHQW LQ \RXU SURJUDP� \RX PXVW JLYH LW D ORZHU OLQH QXPEHU WKDQ
DQ\ ',0HQVLRQ VWDWHPHQW RU DQ\ UHIHUHQFH WR DQ HOHPHQW LQ DQ\ DUUD\� <RX PD\ KDYH RQO\ RQH237,21
%$6( VWDWHPHQW LQ D SURJUDP� DQG LW DSSOLHV WR DOO DUUD\ VXEVFULSWV LQ \RXU SURJUDP� 7KHUHIRUH� \RX
FDQQRW KDYH RQH DUUD\ VXEVFULSW EHJLQQLQJ ZLWK � DQG DQRWKHU EHJLQQLQJ ZLWK � LQ WKH VDPH SURJUDP�

,I \RX XVH VRPH LQWHJHU RWKHU WKDQ RQH RU ]HUR LQ WKH 237,21 %$6( VWDWHPHQW� WKH FRPSXWHU ZLOO VWRS
WKH SURJUDP DQG SULQW �,1&255(&7 67$7(0(17��

Example

>NEW

>100 OPTION BASE 1
>110 DIM X(5,5,5)
>120 X(1,0,1)=3
>130 PRINT X(1,0,1)
>140 END
>RUN

 * BAD SUBSCRIPT IN 120

>100 ENTER
>RUN
  3

 ** DONE **
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2.11. Subroutines

2.11.1. Introduction

6XEURXWLQHVPD\EH WKRXJKW RI DV VHSDUDWH VHOI�FRQWDLQHG SURJUDPVZLWKLQ DPDLQ SURJUDP�7KH\XVXDOO\
SHUIRUP D FHUWDLQ DFWLRQ� VXFK DV SULQWLQJ VRPH LQIRUPDWLRQ� SHUIRUPLQJ D FDOFXODWLRQ� RU UHDGLQJ YDOXHV
LQWR DQ DUUD\� 3XWWLQJ WKHVH DFWLRQV LQWR D VXEURXWLQH DOORZV \RX WR W\SH WKDW VHW RI VWDWHPHQWV RQO\ RQFH
DQG WKHQ SHUIRUP WKDW VHW RI VWDWHPHQWV IURP DQ\ZKHUH LQ WKH SURJUDP ZLWK D *268% VWDWHPHQW�

7KH *268% VWDWHPHQW LQLWLDOO\ EHKDYHV OLNH D *272 VWDWHPHQW� ,W FDXVHV WKH FRPSXWHU WR MXPS WR WKH
OLQH�QXPEHU OLVWHG� +RZHYHU� VXEURXWLQH SURJUDPPLQJ JLYHV WKH FRPSXWHU WKH FDSDELOLW\ WR �UHPHPEHU�
ZKHUH WKH EUDQFK RFFXUUHG LQ WKHPDLQ SURJUDP DQG UHWXUQ WR WKDW SRLQW ZKHQ LW ILQLVKHV WKH VXEURXWLQH�
7KLV WHFKQLTXH UHTXLUHV WKDW WKH ODVW VWDWHPHQW LQ WKH VXEURXWLQH EH D5(7851VWDWHPHQW� 7KH SURJUDP
QRUPDOO\ KDV HLWKHU D 6723 VWDWHPHQW RU VRPH RWKHU XQFRQGLWLRQDO EUDQFKLQJ VWDWHPHQW LPPHGLDWHO\
EHIRUH WKH VXEURXWLQHV VR WKDW WKH FRPSXWHU GRHVQ
W DFFLGHQWDOO\ �IDOO LQWR� WKH VXEURXWLQHV� 7KH
VXEURXWLQHV VKRXOG EH HQWHUHG RQO\ E\ D *268% LQVWUXFWLRQ DQG PD\ EH HQWHUHG DW DQ\ OLQH�QXPEHU
ZLWKLQ WKH VXEURXWLQH�

7KH H[DPSOH EHORZ LOOXVWUDWHV KRZ WKH *268% DQG 5(7851 VWDWHPHQWV PLJKW EH DUUDQJHG LQ \RXU
SURJUDP� 7KH SURJUDP EHJLQV UXQQLQJ DW OLQH ���� $W OLQH ��� LW VNLSV WR WKH ILUVW VXEURXWLQH� SHUIRUPV
OLQHV ��� WKURXJK ���� DQG UHWXUQV WR OLQH ����:KHQ LW UHDFKHV OLQH ���� LW JRHV WR WKH VHFRQG VXEURXWLQH�
SHUIRUPV OLQHV ��� WKURXJK ���� UHWXUQV WR OLQH ���� DQG FRQWLQXHV UXQQLQJ� $W OLQH ��� LW DJDLQ JRHV WR
VXEURXWLQH �� WKLV WLPH HQWHULQJ DW OLQH ��� DQG FRQWLQXLQJ WR WKH 5(7851� 7KHQ LW JRHV EDFN WR WKH
PDLQ SURJUDP DW OLQH ��� DQG FRQWLQXHV UXQQLQJ� $W OLQH ��� LW DJDLQ MXPSV WR WKH ILUVW VXEURXWLQH� UXQV
OLQHV ��� WKURXJK ���� UHWXUQV WR OLQH ���� WKHQ VWRSV UXQQLQJ DW OLQH ���� 7KH 6723 VWDWHPHQW LQ OLQH
��� NHHSV WKH FRPSXWHU IURP SHUIRUPLQJ WKH VXEURXWLQHV XQOHVV \RX VSHFLILFDOO\ GLUHFW LW WKHUH ZLWK D
*268%�
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Example

>NEW

>100 REM MAIN PROGRAM
...
>300 GOSUB 700
>310
...
>400 GOSUB 900
>410
...
>450 GOSUB 750
>460
...
>480 GOSUB 700
>490
...
>600 STOP
>700 REM SUBROUTINE1
...
>750
...
>780 RETURN
>900 REM SUBROUTINE2

...
>980 RETURN
>990 END

2.11.2. GOSUB

GOSUB line-number
GO SUB line-number

7KH *268% VWDWHPHQW LV XVHG ZLWK WKH 5(7851 VWDWHPHQW WR DOORZ \RX WR WUDQVIHU WKH SURJUDP WR D
VXEURXWLQH� FRPSOHWH WKH VWHSV LQ WKH VXEURXWLQH� DQG UHWXUQ WR WKH QH[W SURJUDP OLQH IROORZLQJ WKH
*268% VWDWHPHQW� :KHQ WKH FRPSXWHU SHUIRUPV WKH *268% VWDWHPHQW� LW VDYHV WKH QH[W OLQH QXPEHU
RI WKH PDLQ SURJUDP VR WKDW LW FDQ UHWXUQ WR WKDW SRLQW ZKHQ LW HQFRXQWHUV D 5(7851 VWDWHPHQW LQ WKH
VXEURXWLQH�

�7KH VSDFH EHWZHHQ *2 DQG 68% LV RSWLRQDO��
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Example

>NEW

>100 REM BUILD AN ARRAY,
 MULTIPLY EACH ELEMENT BY 3,
 PRINT BOTH ARRAYS
>110 FOR X=1 TO 4
>120 FOR Y=1 TO 7
>130 I(X,Y)=INT(30*RND)+1
>140 NEXT Y
>150 NEXT X
>160 PRINT "FIRST ARRAY":
>170 GOSUB 260
>180 FOR X=1 TO 4
>190 FOR Y=1 TO 7
>200 I(X,Y)=3*I(X,Y)
>210 NEXT Y
>220 NEXT X
>230 PRINT "3 TIMES VALUES IN
 FIRST ARRAY"::
>240 GOSUB 260
>250 STOP
>260 REM SUBROUTINE TO PRINT
 ARRAY
>270 FOR X=1 TO 4
>280 FOR Y=1 TO 7
>290 PRINT I(X,Y);
>300 NEXT Y
>310 PRINT
>320 NEXT X
>330 PRINT
>340 RETURN
>RUN
 FIRST ARRAY

  16  12  17  12  8  17  8
  18  22  1  29  16  14  11
  5  25  22  4  24  11  24
  26  21  18  2  12  20  15

 3 TIMES VALUES IN FIRST ARRAY

  48  36  51  36  24  51  24
  54  66  3  87  48  42  33
  15  75  66  12  72  33  72
  78  63  54  6  36  60  45

 ** DONE **



User’s Reference Guide

201

:LWKLQ D VXEURXWLQH� \RX PD\ ZDQW WKH FRPSXWHU WR MXPS WR DQRWKHU VXEURXWLQH� FRPSOHWH LW� FRPH EDFN
WR WKH ILUVW VXEURXWLQH� FRPSOHWH LWV VWHSV� WKHQ UHWXUQ WR WKH PDLQ SURJUDP DW WKH SRLQW ZKHUH WKH
RULJLQDO EUDQFK RFFXUUHG� <RX FDQ GR WKLV HDVLO\ ZLWK WKH SURSHU SDLULQJ RI *268% DQG 5(7851
VWDWHPHQWV� +RZHYHU� EH VXUH \RX H[HUFLVH FDUH LQ GHVLJQLQJ VXEURXWLQHV VR WKDW WKH FRPSXWHU ZLOO QRW
�ORVH LWV SODFH��

,Q WKH H[DPSOH EHORZ� WKH PDLQ SURJUDP MXPSV WR VXEURXWLQH � ZKHQ LW UHDFKHV OLQH ���� ,Q VXEURXWLQH
�� ZKHQ WKH SURJUDP UHDFKHV OLQH ���� LW JRHV WR VXEURXWLQH �� :KHQ WKH 5(7851 LQ VXEURXWLQH � LV
HQFRXQWHUHG �OLQH ����� WKH FRPSXWHU UHWXUQV WR VXEURXWLQH � DW OLQH ���� ILQLVKHV WKH VXEURXWLQH� UHWXUQV
WR WKH PDLQ SURJUDP DQG FRPSOHWHV LW WKURXJK OLQH ����

Example

>NEW

>100 REM NESTED SUBROUTINES
>110 REM MAIN PROGRAM
...
>500 GOSUB 100
>510
...
>600 STOP
>700 REM SUBROUTINE1
...
>730 GOSUB 800
>740
...
>790 RETURN
>800 REM SUBROUTINE2
...
>850 RETURN

,I WKH *268% VWDWHPHQW WUDQVIHUV WKH SURJUDP WR D OLQH�QXPEHU QRW LQ WKH SURJUDP� WKH SURJUDP ZLOO
HQG DQG WKH PHVVDJH �%$' /,1( 180%(5� ZLOO SULQW� ,I WKH *268% WUDQVIHUV WKH SURJUDP WR LWV RZQ
OLQH�QXPEHU� WKH SURJUDP ZLOO VWRS DQG WKH PHVVDJH �0(025< )8//� ZLOO SULQW�
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Example

>NEW

>100 X=12
>110 Y=23
>120 GOSUB 120
>130 PRINT Z
>140 STOP
>150 REM SUBROUTINE
>160 Z=X+Y*120/5
>170 RETURN
>RUN

 * MEMORY FULL IN 120

>120 GOSUB 150
>RUN
  564

 ** DONE **

2.11.3. RETURN

RETURN

7KH 5(7851 VWDWHPHQW LV XVHG ZLWK WKH *268% VWDWHPHQW WR SURYLGH D EUDQFK DQG UHWXUQ VWUXFWXUH
IRU 7, %$6,&� :KHQHYHU WKH FRPSXWHU HQFRXQWHUV D 5(7851 VWDWHPHQW� LW WDNHV WKH SURJUDP EDFN WR
WKH SURJUDP OLQH LPPHGLDWHO\ IROORZLQJ WKH *268% VWDWHPHQW WKDW WUDQVIHUUHG WKH FRPSXWHU WR WKDW
SDUWLFXODU VXEURXWLQH LQ WKH ILUVW SODFH� <RX FDQ HDVLO\ GHYHORS SURJUDPV ZLWK VXEURXWLQHV ZKLFK MXPS
WR RWKHU VXEURXWLQHV DQG EDFN DJDLQ� LI \RX DUH FDUHIXO WKDW HDFK *268% OHDGV WKH FRPSXWHU WR D
5(7851 VWDWHPHQW�
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Examples

>NEW

>100 FOR I=1 TO 3
>110 GOSUB 150
>120 PRINT "I=";I
>130 NEXT I
>140 STOP
>150 REM SUBROUTINE
>160 FOR X=1 TO 2
>170 PRINT "X=";X
>180 NEXT X
>190 RETURN
>RUN
 X= 1
 X= 2
 I= 1
 X= 1
 X= 2
 I= 2
 X= 1
 X= 2
 I= 3

 ** DONE **

,I� ZKHQ UXQQLQJ D SURJUDP� WKH FRPSXWHU HQFRXQWHUV D 5(7851 VWDWHPHQW EHIRUH SHUIRUPLQJ D
*268% LQVWUXFWLRQ� WKH SURJUDP ZLOO WHUPLQDWH ZLWK WKH PHVVDJH �&$1
7 '2 7+$7��

2.11.4. ON-GOSUB

ON numeric-expression  GOSUB line-number [, line-number ]...
ON numeric-expression  GO SUB line-number [, line-number ]...

7KH 21�*268% VWDWHPHQW LV XVHG ZLWK WKH 5(7851 VWDWHPHQW WR WHOO WKH FRPSXWHU WR SHUIRUP RQH RI
VHYHUDO VXEURXWLQHV� GHSHQGLQJ RQ WKH YDOXH RI D QXPHULF�H[SUHVVLRQ� DQG WKHQ JR EDFN WR WKH PDLQ
SURJUDP VHTXHQFH�

7KH FRPSXWHU ILUVW HYDOXDWHV WKH QXPHULF�H[SUHVVLRQ DQG FRQYHUWV WKH UHVXOW WR DQ LQWHJHU� URXQGLQJ LI
QHFHVVDU\� 7KLV LQWHJHU WHOOV WKH SURJUDP ZKLFK VXEURXWLQH OLQH�QXPEHU LQ WKH 21�*268% VWDWHPHQW
WR SHUIRUP QH[W� ,I WKH YDOXH RI WKH QXPHULF�H[SUHVVLRQ LV �� WKH FRPSXWHU ZLOO SURFHHG WR WKH ILUVW
OLQH�QXPEHU OLVWHG LQ WKH21 �*268% VWDWHPHQW� ,I WKH YDOXH LV �� WKH FRPSXWHUZLOO EUDQFK WR WKH VHFRQG
OLQH�QXPEHU JLYHQ� DQG VR RQ�



7(;$6�,167580(176

+20(�&20387(5

204

$GGLWLRQDOO\ WKH FRPSXWHUZLOO VDYH WKHQH[W OLQHQXPEHU IROORZLQJ WKH21�*268%VWDWHPHQW DQG UHWXUQ
WR WKLV SRLQW DIWHU SHUIRUPLQJ WKH VXEURXWLQH� 7KH VXEURXWLQH PXVW FRQWDLQ D 5(7851 VWDWHPHQW WR
VLJQDO WKH FRPSXWHU WR JR EDFN WR WKH VDYHG OLQH QXPEHU DQG FRQWLQXH WKH SURJUDP IURP WKDW VWDWHPHQW�
2WKHUZLVH� WKH SURJUDP ZLOO FRQWLQXH XQWLO LW UHDFKHV WKH HQG� DV LI D *272 ZDV SHUIRUPHG LQVWHDG RI D
*268%�

Example

>NEW

>100 INPUT "CODE=?":CODE
>110 IF CODE=9 THEN 290
>120 INPUT "HOURS=?":HOURS
>130 ON CODE GOSUB 170,200,23
 0,260
>140 PAY=RATE*HOURS+BASEPAY
>150 PRINT "PAY IS $";PAY
>160 GOTO 100
>170 RATE=3.10
>180 BASEPAY=5
>190 RETURN
>200 RATE=4.25
>210 BASEPAY=25
>220 RETURN
>230 RATE=10
>240 BASEPAY=50
>250 RETURN
>260 RATE=25
>270 BASEPAY=100
>280 RETURN
>290 END
>RUN
 CODE=?4
 HOURS=?40
 PAY IS $1100
 CODE=?2
 HOURS=?37
 PAY IS $ 182.25
 CODE=?3
 HOURS=?35.75
 PAY IS $ 407.5
 CODE=?1
 HOURS=?40
 PAY IS $ 129
 CODE=?9

 ** DONE  **
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,I WKH URXQGHG YDOXH RI WKH QXPHULF�H[SUHVVLRQ LV OHVV WKDQ � RU JUHDWHU WKDQ WKH QXPEHU RI OLQH QXPEHUV
LQ WKH 21�*268% VWDWHPHQW� WKH SURJUDP ZLOO WHUPLQDWH ZLWK WKH PHVVDJH �%$' 9$/8( ,1 [[��

Example

>RUN
 CODE=?5
 HOURS=?40

 * BAD VALUE IN 130

,I WKH OLQH�QXPEHU OLVWHG LV QRW D YDOLG SURJUDP OLQH� WKH PHVVDJH �%$' /,1(180%(5� ZLOO SULQW ZKHQ
\RX SHUIRUP WKH VWDWHPHQW�

Example

>130 ON CODE GOSUB 170,200,23
 0,600
>RUN
 CODE=?4
 HOURS=?40

 * BAD LINE NUMBER IN 130
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2.12. File Processin g

2.12.1. Introduction

<RXU 7, FRPSXWHU KDV WKH FDSDELOLW\ WR VWRUH ERWK SURJUDPV DQG GDWD RQ DFFHVVRU\ GHYLFHV� <RX FDQ ODWHU
ORDG DQG XVH WKHVH ILOHV ZLWK \RXU FRPSXWHU DV RIWHQ DV \RX ZLVK� DQG GHOHWH WKHP ZKHQ \RX QR ORQJHU
QHHG WKHP�

7KH ILOH�SURFHVVLQJ FDSDELOLW\ RI \RXU FRPSXWHU RIIHUV \RX D SRZHUIXO SURJUDPPLQJ WRRO� <RX FDQ
HOLPLQDWH UHW\SLQJ \RXU IDYRULWH SURJUDPV� VDYH LPSRUWDQW LQIRUPDWLRQ� DQG FUHDWH SURFHGXUHV WR XSGDWH
GDWD LPSRUWDQW WR \RX� 7, %$6,& SURYLGHV DQ H[WHQVLYH UDQJH RI ILOH�SURFHVVLQJ IHDWXUHV� LQFOXGLQJ
VHTXHQWLDO DQG UDQGRP ILOH RUJDQL]DWLRQ DQG SURFHVVLQJ� IL[HG DQG YDULDEOH OHQJWK UHFRUGV� DQG GLVSOD\
DQG LQWHUQDO IRUPDWV IRU GDWD� 7KLV VHFWLRQ GHVFULEHV WKH 7, %$6,& VWDWHPHQWV ZKLFK XVH WKHVH IHDWXUHV
³ 23(1� &/26(� ,1387� 35,17� DQG 5(6725(� $V QHZ DFFHVVRU\ GHYLFHV EHFRPH DYDLODEOH� WKH ILOH
IHDWXUHV WKH\ XVH ZLOO EH GHVFULEHG LQ WKH DFFRPSDQ\LQJ PDQXDOV�

1RWH� 'HYLFH QDPHV LQ 7, %$6,& DUH JHQHUDOO\ UHTXLUHG WR EH XSSHU�FDVH OHWWHUV� )RU H[DPSOH�

'6.��ILOHQDPH
&6�
56���

2.12.2. Audio Cassette Ta pe Recorders

<RXU 7, FRPSXWHU FDQ SURFHVV ILOHV IURP HLWKHU RQH RU WZR VWDQGDUG DXGLR FDVVHWWH WDSH UHFRUGHUV �VHH WKH
�&DVVHWWH ,QWHUIDFH &DEOH� VHFWLRQ RI WKLV ERRN IRU LQVWUXFWLRQV RQ DWWDFKLQJ WKH UHFRUGHUV�� 7KHVH
UHFRUGHUV DUH GHVLJQDWHG DV &6� DQG &6�� 7R VDYH DQG�RU ORDG SURJUDPV \RX QHHG RQO\ RQH UHFRUGHU� 7R
UHDG GDWD IURP D ILOH� SURFHVV LW LQ \RXU SURJUDP� DQG DW WKH VDPH WLPH FUHDWH D QHZ GDWD ILOH� \RX ZLOO
QHHG WZR UHFRUGHUV ³ RQH WR UHDG WKH VWRUHG GDWD DQG RQH WR ZULWH WKH SURFHVVHG GDWD�

6SHFLILF UHTXLUHPHQWV IRU XVLQJ ILOH SURFHVVLQJ IHDWXUHV ZLWK FDVVHWWH UHFRUGHUV DUH JLYHQ DW WKH HQG RI
HDFK VWDWHPHQW GHVFULSWLRQ�

2.12.3. TI Disk Memor y System

$ GLVN V\VWHP� FRQVLVWLQJ RI WKH 7, 'LVN 'ULYH &RQWUROOHU DQG RQH WR WKUHH 'LVN 0HPRU\ 'ULYHV� LV DOVR
DYDLODEOH IRU UDSLG� DFFXUDWH GDWD VWRUDJH DQG UHWULHYDO� 7KH V\VWHP XVHV �ô�LQFK� VLQJOH�VLGHG�
VLQJOH�GHQVLW\� VRIW�VHFWRUHG GLVNHWWHV�

$ 'LVN 0DQDJHU &RPPDQG 0RGXOH LV HQFORVHG ZLWK WKH 'LVN 'ULYH &RQWUROOHU� DOORZLQJ \RX WR SHUIRUP
HDVLO\ FHUWDLQ GLVN RSHUDWLRQV� VXFK DV FDWDORJLQJ� UHQDPLQJ ILOHV� DQG SURWHFWLQJ ILOHV� )RU PRUH GHWDLOV�
VHH WKH RZQHU
V PDQXDO WKDW DFFRPSDQLHV WKH FRQWUROOHU�
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2.12.4. OPEN

OPEN #file-number : file-name [, file-organization ][, file-type ][, open-mode ]
[, record-type ][, file-life ]

7KH23(1VWDWHPHQW SUHSDUHV D%$6,& SURJUDP WR XVH GDWD ILOHV VWRUHG RQ DFFHVVRU\ GHYLFHV� 7KH23(1
VWDWHPHQW GRHV WKLV E\ SURYLGLQJ WKH QHFHVVDU\ OLQN EHWZHHQ D ILOH�QXPEHU XVHG LQ \RXU SURJUDP DQG WKH
SDUWLFXODU DFFHVVRU\ GHYLFH RQ ZKLFK WKH ILOH LV ORFDWHG�

Example

>100 OPEN #2:"CS1",SEQUENTIAL
 ,INTERNAL,INPUT,FIXED 128,PE
 RMANENT

7KH 23(1 VWDWHPHQW GHVFULEHV D ILOH
V FKDUDFWHULVWLFV WR WKH FRPSXWHU VR WKDW \RXU SURJUDP FDQ SURFHVV
LW RU FUHDWH LW� :LWK VRPH DFFHVVRU\ GHYLFHV WKH FRPSXWHU ZLOO FKHFN WKDW WKH ILOH RU GHYLFH FKDUDFWHULVWLFV
PDWFK WKH LQIRUPDWLRQ VSHFLILHG LQ WKH23(1 VWDWHPHQW IRU WKDW ILOH� ,I WKH\ GRQ
W PDWFK RU WKH FRPSXWHU
FDQQRW ILQG RU FUHDWH WKH ILOH� WKH ILOH ZLOO QRW EH RSHQHG DQG DQ ,�2 HUURU PHVVDJH ZLOO EH SULQWHG�

7KH ILOH�QXPEHU DQG ILOH�QDPHPXVW EH LQFOXGHG LQ WKH 23(1 VWDWHPHQW� 7KH RWKHU LQIRUPDWLRQ FDQ EH
LQFOXGHG LQ DQ\ RUGHU RU FDQ EH RPLWWHG� ,I \RX OHDYH RXW DQ\ VSHFLILFDWLRQ� WKH FRPSXWHU ZLOO DVVXPH
FHUWDLQ VWDQGDUG FKDUDFWHULVWLFV IRU WKH ILOH� FDOOHG �GHIDXOWV�� DV GHVFULEHG ODWHU LQ WKLV VHFWLRQ�

� ILOH�QXPEHU ³ $OO 7, %$6,& VWDWHPHQWV ZKLFK UHIHU WR ILOHV GR VR E\ PHDQV RI D ILOH�QXPEHU
EHWZHHQ � DQG ��� LQFOXVLYH� 7KH ILOH�QXPEHU LV DVVLJQHG WR D SDUWLFXODU ILOH E\ WKH 23(1
VWDWHPHQW� 6LQFH ILOH�QXPEHU � UHIHUV WR WKH NH\ERDUG DQG VFUHHQ RI \RXU FRPSXWHU DQG LV DOZD\V
DFFHVVLEOH� \RX FDQQRW RSHQ RU FORVH ILOH�QXPEHU � LQ \RXU SURJUDP VWDWHPHQWV� <RX PD\ DVVLJQ
WKH RWKHU QXPEHUV DV \RX ZLVK� DV ORQJ DV HDFK RSHQ ILOH LQ \RXU SURJUDP KDV D GLIIHUHQW QXPEHU�

7KH ILOH�QXPEHU LV HQWHUHG DV WKH QXPEHU VLJQ ��� IROORZHG E\ D QXPHULF H[SUHVVLRQ� :KHQ WKH
FRPSXWHU HYDOXDWHV WKLV H[SUHVVLRQ DQG URXQGV WKH DQVZHU WR WKH QHDUHVW LQWHJHU� WKH QXPEHU
PXVW EH � WR ��� LQFOXVLYH DQG FDQQRW EH WKH VDPH ILOH�QXPEHU DV DQ\ RWKHU ILOH \RX DUH XVLQJ
FRQFXUUHQWO\ LQ WKH SURJUDP�
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Example

>100 OPEN #25:"CS1",SEQUENTIA
 L,INTERNAL,INPUT,FIXED,PERMA
 NENT
>110 X=100
>120 OPEN #X+5:"CS2",SEQUENTI
 AL,INTERNAL,OUTPUT,FIXED,PER
 MANENT

>130 N=2
>140 OPEN #122:"CS"&STR$(N),S
 EQUENTIAL,INTERNAL,OUTPUT,FI
 XED,PERMANENT

� ILOH�QDPH ³ $ ILOH�QDPH UHIHUV WR D GHYLFH RU WR D ILOH ORFDWHG RQ D GHYLFH� GHSHQGLQJ RQ WKH
FDSDELOLW\ RI WKH DFFHVVRU\�(DFKDFFHVVRU\KDV DSUHGHILQHGQDPHZKLFK WKH FRPSXWHU UHFRJQL]HV�
)RU H[DPSOH� WKH YDOLG ILOH�QDPHV IRU WKH WZR DXGLR FDVVHWWH UHFRUGHUV DUH �&6� � DQG �&6��� %\
LQFOXGLQJ WKLV ILOH�QDPH LQ WKH 23(1 VWDWHPHQW� \RX DUH WHOOLQJ WKH FRPSXWHU WR DFFHVV D
SDUWLFXODU ILOH RU GHYLFH ZKHQHYHU WKH SURJUDP UHIHUHQFHV WKH DVVRFLDWHG ILOH�QXPEHU� 7KH
ILOH�QDPH FDQ EH DQ\ VWULQJ H[SUHVVLRQ ZKLFK HYDOXDWHV WR D YDOLG ILOH�QDPH� ,I \RX XVH D VWULQJ
FRQVWDQW� \RX PXVW HQFORVH LW LQ TXRWHV�

,QIRUPDWLRQ DERXW WKH ILOH�QDPHV DVVRFLDWHG ZLWK WKH 7, 'LVN 0HPRU\ 6\VWHP� WKH 56���
,QWHUIDFH� DQG RWKHU DFFHVVRULHV LV LQFOXGHG LQ WKH PDQXDOV ZKLFK DFFRPSDQ\ WKHP�

� ILOH�RUJDQL]DWLRQ ³ )LOHV XVHG LQ 7, %$6,& FDQ EH RUJDQL]HG HLWKHU VHTXHQWLDOO\ RU UDQGRPO\�
5HFRUGV RQ D VHTXHQWLDO ILOH DUH UHDG RU ZULWWHQ RQH DIWHU WKH RWKHU LQ VHTXHQFH IURP EHJLQQLQJ
WR HQG� 5DQGRP�DFFHVV ILOHV �FDOOHG 5(/$7,9( LQ 7, %$6,&� FDQ EH UHDG RU ZULWWHQ LQ DQ\ UHFRUG
RUGHU� 7KH\ PD\ DOVR EH SURFHVVHG VHTXHQWLDOO\�

Example

>100 OPEN #4:"CS2",OUTPUT,INT
 ERNAL,SEQUENTIAL,FIXED

7R LQGLFDWH ZKLFK ORJLFDO VWUXFWXUH D ILOH KDV� HQWHU HLWKHU 6(48(17,$/ RU 5(/$7,9( LQ WKH
23(1 VWDWHPHQW� <RX PD\ RSWLRQDOO\ VSHFLI\ WKH LQLWLDO QXPEHU RI UHFRUGV RQ D ILOH E\ IROORZLQJ
WKH ZRUG 6(48(17,$/ RU 5(/$7,9( ZLWK D QXPHULF H[SUHVVLRQ�

Example

>120 OPEN #12:NAME$,RELATIVE
 50,INPUT,FIXED,INTERNAL
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,I \RX RPLW WKH ILOH�RUJDQL]DWLRQ VSHFLILFDWLRQ� WKH FRPSXWHU ZLOO DVVXPH 6(48(17,$/
RUJDQL]DWLRQ�

Example

>100 OPEN #10:"CS1",OUTPUT,FI
 XED

�FRPSXWHU DVVXPHV 6(48(17,$/�',63/$<�3(50$1(17�

� ILOH�W\SH³ 7KLV VSHFLILFDWLRQ GHVLJQDWHV WKH IRUPDW RI WKH GDWD VWRUHG RQ WKH ILOH� ',63/$< RU
,17(51$/�

7KH ',63/$<�W\SH IRUPDW UHIHUV WR SULQWDEOH �$6&,,� FKDUDFWHUV� 7KH ',63/$< IRUPDW LV
QRUPDOO\ XVHG ZKHQ WKH RXWSXW ZLOO EH UHDG E\ SHRSOH� UDWKHU WKDQ E\ WKH FRPSXWHU� (DFK
',63/$<�W\SH UHFRUG XVXDOO\ FRUUHVSRQGV WR RQH SULQW OLQH�

,17(51$/�W\SH GDWD LV UHFRUGHG LQ LQWHUQDOPDFKLQH IRUPDW ZKLFK KDV QRW EHHQ WUDQVODWHG LQWR
SULQWDEOH FKDUDFWHUV� 'DWD LQ WKLV IRUP FDQ EH UHDG HDVLO\ E\ WKH FRPSXWHU EXW QRW E\ SHRSOH� �6HH
�,1387� IRU D IXOO H[SODQDWLRQ RI KRZ GDWD LV VWRUHG LQWHUQDOO\��

<RX ZLOO ILQG WKDW WKH ,17(51$/ IRUPDW LV PRUH HIILFLHQW IRU UHFRUGLQJ GDWD RQ D VWRUDJH GHYLFH
VXFK DV D FDVVHWWH WDSH� ,W UHTXLUHV OHVV VSDFH DQG LV HDVLHU WR IRUPDW ZLWK D35,17 VWDWHPHQW �VHH
�35,17� IRU GLUHFWLRQV RQ IRUPDWWLQJ 35,17 VWDWHPHQWV IRU ,17(51$/�W\SH UHFRUGV DQG IRU
',63/$<�W\SH UHFRUGV�� %HFDXVH WKH FRPSXWHU XVHV ,17(51$/�W\SH GDWD LQWHUQDOO\� D SURJUDP
UXQV LQ OHVV WLPH ZKHQ \RXU GDWD ILOHV DUH LQ ,17(51$/ IRUPDW� 7KH FRPSXWHU ZRQ
W KDYH WR
FRQYHUW ',63/$< FKDUDFWHUV LQWR ,17(51$/ IRUPDW DQG EDFN DJDLQ�

,I WKLV VSHFLILFDWLRQ LV RPLWWHG� WKH FRPSXWHU DVVXPHV ',63/$< IRUPDW�
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� RSHQ�PRGH ³ 7KLV HQWU\ LQVWUXFWV WKH FRPSXWHU WR SURFHVV WKH ILOH LQ WKH ,1387� 287387�
83'$7( RU $33(1' PRGH� ,I \RX RPLW WKLV FODXVH� WKH FRPSXWHU ZLOO DVVXPH WKH 83'$7(
PRGH�

³ ,1387 ILOHV PD\ EH UHDG RQO\�
³ 287387 ILOHV PD\ EH ZULWWHQ RQO\� 7KH QHZ ILOH FUHDWHG ZLOO KDYH DOO WKH FKDUDFWHULVWLFV

JLYHQ E\ WKH 23(1 VWDWHPHQW VSHFLILFDWLRQV DQG DQ\ VWDQGDUG GHIDXOWV�
³ 83'$7( ILOHV PD\ EH ERWK UHDG DQG ZULWWHQ� 7KH XVXDO SURFHVVLQJ LV WR UHDG D UHFRUG�

FKDQJH LW LQ VRPH ZD\� DQG WKHQ ZULWH WKH DOWHUHG UHFRUG EDFN RXW RQ WKH ILOH�
³ $33(1' PRGH DOORZV GDWD WR EH DGGHG DW WKH HQG RI WKH H[LVWLQJ ILOH� 7KH UHFRUGV

DOUHDG\ RQ WKH ILOH FDQQRW EH DFFHVVHG LQ WKLV PRGH�

Example

>100 OPEN #53:NAME$,FIXED,INT
 ERNAL,RELATIVE

�FRPSXWHU DVVXPHV 83'$7(�

� UHFRUG�W\SH ³ 7KLV HQWU\ VSHFLILHV ZKHWKHU WKH UHFRUGV RQ WKH ILOH DUH DOO WKH VDPH OHQJWK
�),;('� RU YDU\ LQ OHQJWK �9$5,$%/(�� 7KH NH\ZRUG ),;(' RU 9$5,$%/(PD\ EH IROORZHG E\
D QXPHULF H[SUHVVLRQ VSHFLI\LQJ WKH PD[LPXP OHQJWK RI D UHFRUG� (DFK DFFHVVRU\ GHYLFH KDV LWV
RZQ PD[LPXP UHFRUG OHQJWK� VR EH VXUH WR FKHFN WKH PDQXDOV ZKLFK DFFRPSDQ\ WKHP� ,I \RX
RPLW WKH UHFRUG�OHQJWK VSHFLILFDWLRQ� WKH FRPSXWHU ZLOO DVVXPH D UHFRUG OHQJWK GHSHQGLQJ XSRQ
WKH GHYLFH XVHG�

Examples

>100 OPEN #11:NAME$,INPUT,INT
 ERNAL,SEQUENTIAL,VARIABLE 10
 0

>100 OPEN #75:"CS1",OUTPUT,FI
 XED

�FRPSXWHU DVVXPHV 6(48(17,$/�',63/$<�),;(' /HQJWK RI �� SRVLWLRQV�

,I \RX GHILQH D ILOH DV 5(/$7,9(� \RX PXVW XVH ),;('�OHQJWK UHFRUGV� ,I WKLV HQWU\ LV RPLWWHG
IRU 5(/$7,9( ILOHV� ),;('�OHQJWK UHFRUGV DUH DVVXPHG� ZLWK WKH OHQJWK GHSHQGHQW RQ WKH
GHYLFH�
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6(48(17,$/ ILOHV PD\ KDYH ),;(' RU 9$5,$%/( OHQJWK UHFRUGV� ,I WKLV HQWU\ LV RPLWWHG IRU
6(48(17,$/ ILOHV� 9$5,$%/(�OHQJWK UHFRUGV DUH DVVXPHG�

,I UHFRUGV DUH ),;('� WKH FRPSXWHU ZLOO SDG HDFK UHFRUG RQ WKH ULJKW WR HQVXUH WKDW LW LV WKH
VSHFLILHG OHQJWK� ,I WKH GDWD LV UHFRUGHG LQ ',63/$< IRUPDW� WKH FRPSXWHU ZLOO SDG WKH UHFRUG
ZLWK VSDFHV� ,I WKH ,17(51$/ IRUPDW LV XVHG� WKH ),;('�OHQJWK UHFRUG ZLOO EH SDGGHG ZLWK
ELQDU\ ]HURHV�

� ILOH�OLIH³)LOHV \RX FUHDWHZLWK \RXU7, &RPSXWHU DUH FRQVLGHUHG3(50$1(17� QRW WHPSRUDU\�
<RX PD\ RPLW WKLV HQWU\ HQWLUHO\� VLQFH WKH FRPSXWHU ZLOO DVVXPH D 3(50$1(17 ILOH�OLIH�

2.12.4.1. Cassette Recorder Information

� ILOH�QXPEHU ³ DQ\ QXPEHU EHWZHHQ � DQG ��� LQFOXVLYH
� ILOH�QDPH ³ �&6�� RU �&6��
� ILOH�RUJDQL]DWLRQ³ 6(48(17,$/
� ILOH�W\SH³ ,17(51$/ �SUHIHUUHG� RU ',63/$<
� RSHQ�PRGH ³ ,1387 RU 287387
� UHFRUG�W\SH ³ ),;('

7KLV VSHFLILFDWLRQ LV UHTXLUHG�

)RU FDVVHWWH WDSH UHFRUGV� \RX PD\ VSHFLI\ DQ\ OHQJWK XS WR ��� SRVLWLRQV� +RZHYHU� WKH FDVVHWWH WDSH
GHYLFH XVHV UHFRUGV ZLWK ��� ���� RU ��� SRVLWLRQV DQG ZLOO SDG WKH UHFRUG \RX VSHFLI\ WR WKH DSSURSULDWH
OHQJWK� 7KXV� LI \RX VSHFLI\ DQ ���SRVLWLRQ FDVVHWWH UHFRUG� WKH FRPSXWHUZLOO DFWXDOO\ZULWH D ����SRVLWLRQ
UHFRUG� ,I WKH UHFRUG OHQJWK LV QRW VSHFLILHG� D ���SRVLWLRQ UHFRUG OHQJWK LV DVVXPHG�

)RU FDVVHWWH GHYLFHV� WKH FRPSXWHU GRHV QRW FRPSDUH WKH ILOH VSHFLILFDWLRQV LQ WKH 23(1 VWDWHPHQW WR WKH
FKDUDFWHULVWLFV RI DQ H[LVWLQJ ILOH�

:KHQHYHU WKH FRPSXWHU SHUIRUPV WKH 23(1 VWDWHPHQW IRU D FDVVHWWH WDSH GHYLFH� \RX ZLOO UHFHLYH
LQVWUXFWLRQV RQ \RXU VFUHHQ IRU DFWLYDWLQJ WKH UHFRUGHU� DV VKRZQ EHORZ�
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Examples

>NEW

>100 OPEN #2:"CS1",INTERNAL,I
 NPUT,FIXED
 .
 . program Lines
 .

>290 CLOSE #2
>300 END
>RUN

 * REWIND CASSETTE TAPE   CS1
   THEN PRESS ENTER

 * PRESS CASSETTE PLAY   CS1
   THEN PRESS ENTER

   .
   . rest of program run
   .

 * PRESS CASSETTE STOP    CS1
   THEN PRESS ENTER

 ** DONE **

1RWH� 2QO\ �&6�� FDQ EH VSHFLILHG IRU DQ ,1387 ILOH� %RWK �&6�� DQG �&6�� FDQ EH XVHG IRU 287387 ILOHV�

2.12.5. CLOSE

CLOSE #file-number [:DELETE]

7KH &/26( VWDWHPHQW �FORVHV� RU GLVFRQWLQXHV WKH DVVRFLDWLRQ EHWZHHQ D ILOH DQG D SURJUDP� $IWHU WKH
&/26( VWDWHPHQW LV SHUIRUPHG� WKH �FORVHG� ILOH LV QRW DYDLODEOH WR \RXU SURJUDP XQOHVV \RX 23(1 LW
DJDLQ� $OVR� WKH FRPSXWHU ZLOO QR ORQJHU DVVRFLDWH WKH FORVHG ILOH ZLWK WKH ILOH�QXPEHU \RX VSHFLILHG LQ WKH
SURJUDP� <RX FDQ WKHQ DVVLJQ WKDW SDUWLFXODU ILOH�QXPEHU WR DQ\ ILOH \RX ZLVK�
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Example

>NEW

>100 OPEN #6:"CS1",SEQUENTIAL
 ,INTERNAL,INPUT,FIXED
>110 OPEN #25:"CS2",SEQUENTIA
 L,INTERNAL,OUTPUT,FIXED
 .
 . program lines
 .
>200 CLOSE #6:DELETE
>210 CLOSE #25
>220 END

,I \RX XVH WKH '(/(7( RSWLRQ LQ WKH &/26( VWDWHPHQW� WKH DFWLRQ SHUIRUPHG GHSHQGV RQ WKH GHYLFH
XVHG� $V DGGLWLRQDO DFFHVVRU\ GHYLFHV EHFRPH DYDLODEOH� WKHLU DFFRPSDQ\LQJ PDQXDOV ZLOO GHVFULEH WKH
'(/(7( RSWLRQ�

,I \RX DWWHPSW WR &/26( D ILOH WKDW \RX KDYH QRW RSHQHG SUHYLRXVO\ LQ \RXU SURJUDP� WKH FRPSXWHU ZLOO
WHUPLQDWH \RXU SURJUDP ZLWK WKH �),/( (5525� PHVVDJH�

,Q RUGHU WR VDIHJXDUG \RXU ILOHV� WKH FRPSXWHUZLOO DXWRPDWLFDOO\ FORVH DQ\ RSHQ ILOHV VKRXOG DQ HUURU RFFXU
ZKLFK WHUPLQDWHV \RXU SURJUDP� ,I D EUHDN RFFXUV LQ \RXU SURJUDP� HLWKHU E\ D %5($. FRPPDQG RU \RXU
SUHVVLQJ CLEAR � RSHQ ILOHV DUH DXWRPDWLFDOO\ FORVHG RQO\ LI RQH RI WKH IROORZLQJ RFFXUV�

� \RX HGLW WKH SURJUDP
� \RX WHUPLQDWH %$6,& ZLWK WKH %<( FRPPDQG
� \RX 581 WKH SURJUDP DJDLQ
� \RX HQWHU D 1(: FRPPDQG

,I \RX XVHQUIT WR OHDYH \RXU SURJUDP� WKH FRPSXWHU ZLOO127 FORVH DQ\ RSHQ ILOHV DQG \RX FRXOG ORVH WKH
GDWD RQ WKHVH ILOHV� ,I \RX QHHG WR H[LW IURP \RXU ILOH�SURFHVVLQJ SURJUDP EHIRUH LWV QRUPDO HQG� IROORZ
WKHVH GLUHFWLRQV VR WKDW \RX ZRQ
W ORVH DQ\ GDWD�

� 3UHVV CLEAR XQWLO WKH FRPSXWHU UHDFWV ZLWK �%5($.32,17 $7 [[�� 7KLV PD\ WDNH
VHYHUDO VHFRQGV�

� (QWHU %<( ZKHQ WKH FXUVRU UHDSSHDUV RQ WKH VFUHHQ�
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2.12.5.1. Cassette Recorder Information

:KHQHYHU WKH FRPSXWHU SHUIRUPV WKH &/26( VWDWHPHQW IRU D FDVVHWWH WDSH GHYLFH� \RX ZLOO UHFHLYH
LQVWUXFWLRQV RQ \RXU VFUHHQ IRU RSHUDWLQJ WKH UHFRUGHU� DV VKRZQ EHORZ�

Example

>NEW

>100 OPEN #24:"CS1",INTERNAL,
 INPUT,FIXED
>110 OPEN #19:"CS2",INTERNAL,
 OUTPUT,FIXED
 .
 . program lines
 .
>200 CLOSE #24
>210 CLOSE #19
>220 END
>RUN

 * REWIND CASSETTE TAPE   CS1
   THEN PRESS ENTER

 * PRESS CASSETTE PLAY    CS1
  THEN PRESS ENTER

 * REWIND CASSETTE TAPE   CS2
   THEN PRESS ENTER

 * PRESS CASSETTE RECORD  CS2
   THEN PRESS ENTER
 .
 . program runs
 .

 * PRESS CASSETTE STOP    CS1
   THEN PRESS ENTER

 * PRESS CASSETTE STOP    CS2
   THEN PRESS ENTER

 ** DONE **

,I \RX XVH WKH '(/(7( RSWLRQ ZLWK FDVVHWWH UHFRUGHUV� QR DFWLRQ EH\RQG WKH FORVLQJ RI WKH ILOH WDNHV
SODFH�
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2.12.6. INPUT

INPUT # file-number [,REC numeric-expression ][: variable-list ]

�6HH DOVR WKH �,QSXW�2XWSXW 6WDWHPHQWV� VHFWLRQ��

7KLV IRUP RI WKH ,1387 VWDWHPHQW DOORZV \RX WR UHDG GDWD IURP DQ DFFHVVRU\ GHYLFH� 7KH ,1387
VWDWHPHQW FDQ EH XVHG RQO\ ZLWK ILOHV RSHQHG LQ ,1387 RU 83'$7( PRGH� 7KH ILOH�QXPEHU LQ WKH
,1387 VWDWHPHQW PXVW EH WKH ILOH�QXPEHU RI D FXUUHQWO\ RSHQ ILOH� )LOH�QXPEHU �� WKH NH\ERDUG� PD\
DOZD\V EH XVHG� ,I \RX FKRRVH WR XVH ILOH�QXPEHU �� WKH ,1387 VWDWHPHQW LV SHUIRUPHG DV GHVFULEHG LQ
�,QSXW�2XWSXW 6WDWHPHQWV�� H[FHSW WKDW \RX FDQQRW VSHFLI\ DQ LQSXW�SURPSW�

7KH YDULDEOH�OLVW FRQWDLQV WKRVH YDULDEOHV ZKLFK DUH DVVLJQHG YDOXHV ZKHQ WKH ,1387 VWDWHPHQW LV
SHUIRUPHG� 9DULDEOH QDPHV LQ WKH YDULDEOH�OLVW DUH VHSDUDWHG E\ FRPPDV DQG PD\ EH QXPHULF DQG�RU
VWULQJ YDULDEOHV�

Example

>NEW

>100 OPEN #13:"CS1",SEQUENTIA
 L,DISPLAY,INPUT,FIXED
>110 INPUT #13:A,B,C$,D$,X,Y,
 Z$
>120 IF A=99 THEN 150
>130 PRINT A;B:C$:D$:X;Y:Z$
>140 GOTO 110
>150 CLOSE #13
>160 END
>RUN

�GDWD VWRUHG RQ WDSH ZLOO EH SULQWHG RQ WKH VFUHHQ�

 ** DONE **
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2.12.6.1. Filling the variable-list

:KHQ WKH FRPSXWHU UHDGV UHFRUGV IURP D ILOH� LW VWRUHV HDFK FRPSOHWH UHFRUG LQWHUQDOO\ LQ D WHPSRUDU\
VWRUDJH DUHD FDOOHG DQ LQSXW�RXWSXW �,�2� EXIIHU� $ VHSDUDWH EXIIHU LV SURYLGHG IRU HDFK RSHQ ILOH�QXPEHU�
9DOXHV DUH DVVLJQHG WR YDULDEOHV LQ WKH YDULDEOH�OLVW IURP OHIW WR ULJKW� XVLQJ WKH GDWD LQ WKLV EXIIHU�
:KHQHYHU D YDULDEOH�OLVW KDV EHHQ ILOOHG ZLWK FRUUHVSRQGLQJ YDOXHV� DQ\ GDWD LWHPV OHIW LQ WKH EXIIHU DUH
GLVFDUGHG XQOHVV WKH ,1387 VWDWHPHQW HQGV ZLWK D WUDLOLQJ FRPPD� 8VLQJ D WUDLOLQJ FRPPD FUHDWHV D
�SHQGLQJ� LQSXW FRQGLWLRQ �VHH �8VLQJ 3HQGLQJ ,QSXWV���

Example

>NEW

>100 OPEN #13:"CS1",SEQUENTIA
 L,DISPLAY,INPUT,FIXED 64
>110 INPUT #13:A,B,C,D
 .
 . program Lines
 .
>i90 CLOSE #13
>300 END
>RUN

��VW ,1387 5(&25' ������������
�5HVXOWV� $ �� % �� & �� ' ���

,I WKH YDULDEOH�OLVW LQ WKH ,1387 VWDWHPHQW LV ORQJHU WKDQ WKH QXPEHU RI GDWD LWHPV LQ WKH FXUUHQW UHFRUG
EHLQJ SURFHVVHG� WKH FRPSXWHU ZLOO JHW WKH QH[W UHFRUG IURP WKH ILOH DQG XVH LWV GDWD LWHPV WR FRPSOHWH
WKH YDULDEOH�OLVW� DV VKRZQ EHORZ�

:KHQ SHUIRUPLQJ WKH ,1387 VWDWHPHQW� WKH FRPSXWHU ZLOO WDNH GLIIHUHQW DFWLRQV GHSHQGLQJ RQ ZKHWKHU
WKH GDWD VWRUHG LV LQ ',63/$< RU ,17(51$/ IRUPDW�
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Example

>NEW

>100 OPEN #13:"CS1",SEQUENTIA
 L,DISPLAY,INPUT,FIXED 64
>110 INPUT #13:A,B,C,D,E,F,G
 .
 . program lines
 .
>400 END

��67 ,1387 5(&25' ��������
��1' ,1387 5(&25' �������
��5' ,1387 5(&25' ����������
��7+ ,1387 5(&25' �������

�5HVXOWV� $ �� % ���� & ��� ' �� ( ��� ) ����� * ���

2.12.6.2. DISPLAY-type Data

',63/$<�W\SH GDWD KDV WKH VDPH IRUP DV GDWD HQWHUHG IURP WKH NH\ERDUG� 7KH FRPSXWHU NQRZV WKH
OHQJWK RI HDFK GDWD LWHP LQ D ',63/$<�W\SH UHFRUG E\ WKH FRPPD VHSDUDWRUV SODFHG EHWZHHQ LWHPV�

(DFK LWHP LQ D ',63/$<�W\SH UHFRUG LV FKHFNHG WR HQVXUH WKDW QXPHULF YDOXHV DUH SODFHG LQ QXPHULF
YDULDEOHV DV VKRZQ EHORZ LQ UHFRUG �� ,I WKH GDWD�W\SH GRHVQ
W PDWFK WKH YDULDEOH�W\SH� DV LQ 5HFRUG �
EHORZ �-* LV QRW D QXPHULF YDOXH�� DQ ,1387 (5525 ZLOO RFFXU DQG WKH SURJUDP ZLOO WHUPLQDWH�

Example

>NEW

>100 OPEN #13:"CS1",SEQUENTIA
 L,DISPLAY,INPUT,FIXED 64
>110 INPUT #13:A,B,STATE$,D$,
 X,Y

�,1387 5(&25' � ��������7(;$6��$872 /,&(16( �������������
�,1387 5(&25' � -*����7(;$6�3523(57< 7$;�������
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2.12.6.3. INTERNAL-type Data

,17(51$/�W\SH GDWD KDV WKH IROORZLQJ IRUP�

1XPHULF LWHPV�

GHVLJQDWHV OHQJWK YDOXH RI LWHP
RI LWHP
�DOZD\V ��

6WULQJ LWHPV�

GHVLJQDWHV OHQJWK YDOXH RI LWHP
RI LWHP

7KH FRPSXWHU NQRZV WKH OHQJWK RI HDFK ,17(51$/�W\SH LWHP E\ LQWHUSUHWLQJ WKH RQH�SRVLWLRQ OHQJWK
LQGLFDWRU DW WKH EHJLQQLQJ RI HDFK LWHP�

/LPLWHG YDOLGDWLRQ RI ,17(51$/�W\SH GDWD�LWHPV LV SHUIRUPHG� $OO QXPHULF LWHPV PXVW EH � SRVLWLRQV
ORQJ �� GLJLWV SOXV RQH SRVLWLRQ ZKLFK VSHFLILHV WKH OHQJWK� DQG PXVW EH YDOLG UHSUHVHQWDWLRQV RI
IORDWLQJ�SRLQW QXPEHUV� 2WKHUZLVH� DQ ,1387 (5525 ZLOO RFFXU� DQG WKH SURJUDP ZLOO WHUPLQDWH�

)RU),;('�OHQJWK ,17(51$/UHFRUGV� UHDGLQJ EH\RQG WKH DFWXDO GDWD UHFRUGHG LQ HDFK UHFRUGZLOO FDXVH
SDGGLQJ FKDUDFWHUV �ELQDU\ ]HURV� WR EH UHDG� ,I \RX DWWHPSW WR DVVLJQ WKHVH FKDUDFWHUV WR D QXPHULF
YDULDEOH� DQ ,1387 (5525 RFFXUV� ,I VWULQJV DUH EHLQJ UHDG� D QXOO VWULQJ LV DVVLJQHG WR WKH VWULQJ
YDULDEOH�
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2.12.6.4. Using INPUT with RELATIVE Files

�6HH �23(1� IRU D GHVFULSWLRQ RI 5(/$7,9( ILOH�RUJDQL]DWLRQ��

<RXPD\ UHDG5(/$7,9( ILOHV HLWKHU VHTXHQWLDOO\ RU UDQGRPO\� 7KH FRPSXWHU VHWV XS DQ LQWHUQDO FRXQWHU
WR SRLQW WR ZKLFK UHFRUG VKRXOG EH SURFHVVHG QH[W� 7KH ILUVW UHFRUG LQ D ILOH LV UHFRUG �� 7KXV� WKH FRXQWHU
EHJLQV DW ]HUR DQG LV LQFUHPHQWHG E\ �� DIWHU HDFK DFFHVV WR WKH ILOH� HLWKHU WR UHDG RU WR ZULWH D UHFRUG�
,Q WKH H[DPSOH EHORZ� WKH VWDWHPHQWV GLUHFW WKH FRPSXWHU WR UHDG WKH ILOH VHTXHQWLDOO\�

Example

>NEW

>100 OPEN #4:NAME$,RELATIVE,I
 NTERNAL,INPUT,FIXED 64
>110 INPUT #4:A,B,C$,D$,X
 .
 . program Lines
 .
>200 CLOSE #4
>210 END

7KH LQWHUQDO FRXQWHU FDQ EH FKDQJHG E\ XVLQJ WKH 5(& FODXVH� 7KH QXPHULF�H[SUHVVLRQ IROORZLQJ WKH
NH\ZRUG 5(& ZLOO EH HYDOXDWHG WR GHVLJQDWH D VSHFLILF UHFRUG QXPEHU RQ WKH ILOH� :KHQ WKH FRPSXWHU
SHUIRUPV DQ ,1387 VWDWHPHQW ZLWK D 5(& FODXVH� LW UHDGV WKH VSHFLILHG UHFRUG IURP WKH GHVLJQDWHG ILOH
DQG SODFHV LW LQ WKH ,�2 EXIIHU� 7KH 5(& FODXVH FDQ DSSHDU RQO\ LQ VWDWHPHQWV UHIHUHQFLQJ 5(/$7,9(
ILOHV� 7KH H[DPSOH EHORZ LOOXVWUDWHV DFFHVVLQJ D 5(/$7,9( ILOH UDQGRPO\� XVLQJ WKH 5(& FODXVH�

Example

>NEW

>100 OPEN #6:NAME$,RELATIVE,I
 NTERNAL,UPDATE,FIXED 72
>110 INPUT K
>120 INPUT #6,REC K:A,B,C$,D$
 .
 . program Lines
 .
>170 PRINT #6,REC K:A,B,C$,D$
 .
 . program Lines
 .
>300 CLOSE #6
>310 END
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%H VXUH WR XVH WKH 5(& FODXVH LI \RX UHDG DQG ZULWH UHFRUGV RQ WKH VDPH ILOH ZLWKLQ D SURJUDP� 6LQFH WKH
VDPH LQWHUQDO FRXQWHU LV LQFUHPHQWHG ZKHQ UHFRUGV DUH HLWKHU UHDG RU ZULWWHQ IRU WKH VDPH ILOH� \RX PD\
VNLS VRPH UHFRUGV DQG ZULWH RYHU RWKHUV LI 5(& LV QRW XVHG� DV VKRZQ LQ WKH H[DPSOH EHORZ�

Example

>NEW

>100 OPEN #3:NAME$,RELATIVE,I
 NTERNAL,UPDATE,FIXED
>110 FOR I=1 TO 10
>120 INPUT #3:A$,B$,C$,X,Y
 .
 . program Lines
 .
>230 PRINT #3:A$,B$,C$,X,Y
>240 NEXT I
>250 CLOSE #3
>260 END
>RUN

�/,1( ��� ³ 5HDGV UHFRUGV �������������
�/,1( ��� ³ :ULWHV UHFRUGV �������������

,I WKH LQWHUQDO FRXQWHU SRLQWV WR D UHFRUG EH\RQG WKH OLPLWV RI WKH ILOH ZKHQ WKH FRPSXWHU WULHV WR DFFHVV
WKH ILOH� WKH SURJUDP ZLOO WHUPLQDWH ZLWK DQ ,1387 (5525�

2.12.6.5. Using Pending Inputs

$ SHQGLQJ LQSXW FRQGLWLRQ LV HVWDEOLVKHG ZKHQ DQ ,1387 VWDWHPHQW ZLWK D WUDLOLQJ FRPPD LV SHUIRUPHG�
:KHQ WKH QH[W ,1387 VWDWHPHQW XVLQJ WKDW ILOH LV HQFRXQWHUHG� RQH RI WKH IROORZLQJ DFWLRQV ZLOO RFFXU�

� ,I WKH QH[W ,1387 VWDWHPHQW KDV QR 5(& FODXVH³ WKH FRPSXWHU XVHV WKH GDWD LQ WKH ,�2
EXIIHU EHJLQQLQJ ZKHUH WKH SUHYLRXV ,1387 VWDWHPHQW VWRSSHG�

� ,I WKH QH[W ,1387 VWDWHPHQW LQFOXGHV D 5(& FODXVH ³ WKH FRPSXWHU WHUPLQDWHV WKH
SHQGLQJ LQSXW FRQGLWLRQ DQG UHDGV WKH VSHFLILHG UHFRUG LQWR WKH ILOH
V ,�2 EXIIHU�

,I D SHQGLQJ LQSXW FRQGLWLRQ H[LVWV DQG D 35,17 VWDWHPHQW IRU WKH VDPH ILOH LV SHUIRUPHG� WKH SHQGLQJ
LQSXW FRQGLWLRQ LV WHUPLQDWHG DQG WKH 35,17 VWDWHPHQW LV SHUIRUPHG DV XVXDO�

,I \RX XVH D SHQGLQJ LQSXWZLWK ILOH�QXPEHU �� WKH HUURUPHVVDJH �,1&255(&767$7(0(17� LV SULQWHG
DQG WKH SURJUDP VWRSV UXQQLQJ�
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Example

>NEW

>100 INPUT #0:A,B,
>110 PRINT A;B
>120 GOTO 100
>RUN
 ?
 * INCORRECT STATEMENT
    IN 100

2.12.6.6. End-of-file

,Q VHTXHQWLDO SURFHVVLQJ� WR SUHYHQW DQ HUURU ZKHQ WKH FRPSXWHU KDV QR PRUH GDWD WR UHDG� \RX ZLOO QHHG
WR QRWLI\ WKH FRPSXWHU WKDW WKH HQG RI WKH ILOH KDV EHHQ UHDFKHG� 7R PDNH WKLV HDVLHU IRU \RX� 7, %$6,&
LQFOXGHV DQ (QG�RI�)LOH IXQFWLRQ FDOOHG (2)� %H VXUH WR LQFOXGH WKH (2) VWDWHPHQW LPPHGLDWHO\ EHIRUH
WKH ,1387 VWDWHPHQW ZKLFK UHDGV D VHTXHQWLDO ILOH� ,Q WKLV ZD\ \RX FDQ HDVLO\ FDXVH WKH FRPSXWHU WR VWRS
UHDGLQJ WKH LQSXW ILOH ZKHQ QR PRUH GDWD LV DYDLODEOH� 7KH XVXDO SURFHGXUH LV WR VNLS WR D FORVLQJ URXWLQH
ZKHQ (2) LV UHDFKHG�

Example

>NEW

>100 OPEN #5:NAME$,SEQUENTIAL
 ,INTERNAL,INPUT,FIXED
>110 IF EOF(5) THEN 150
>120 INPUT #5:A,B
>130 PRINT A;B
>140 GOTO 110
>150 CLOSE #5
>160 END

7KH (2) IXQFWLRQ FDQQRW EH XVHG ZLWK 5(/$7,9( ILOHV RU ZLWK VRPH DFFHVVRU\ GHYLFHV� ,Q WKHVH FDVHV�
\RX ZLOO QHHG WR FUHDWH \RXU RZQ PHWKRG IRU GHWHUPLQLQJ WKDW WKH HQG�RI�ILOH KDV EHHQ UHDFKHG�

2QH FRPPRQ HQG�RI�ILOH WHFKQLTXH LV WR FUHDWH D ODVW UHFRUG RQ WKH ILOH WKDW VHUYHV DV DQ HQG�RI�ILOH
LQGLFDWRU� ,W LV FDOOHG D �GXPP\� UHFRUG EHFDXVH WKH GDWD LW FRQWDLQV LV XVHG RQO\ WR PDUN WKH HQG RI WKH
ILOH� )RU H[DPSOH� LW FRXOG EH ILOOHG ZLWK ��
V�� :KHQHYHU WKH FRPSXWHU LQSXWV D UHFRUG� \RX FDQ FKHFN WKH
GDWD� ,I LW LV HTXDO WR � �
V� � WKHQ WKH FRPSXWHU KDV UHDFKHG HQG�RI�ILOH DQG FDQ VNLS WR WKH FORVLQJ URXWLQH�

7KH ILUVW H[DPSOH EHORZ FUHDWHV D GXPP\ UHFRUG� ,Q WKH QH[W H[DPSOH� WKH FRPSXWHU FKHFNV IRU WKH
GXPP\ UHFRUG DV LWV HQG�RI�ILOH WHFKQLTXH�
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Examples

>NEW

>100 OPEN #2:"CS1",SEQUENTIAL
 ,FIXED,OUTPUT,INTERNAL
>110 READ A,B,C
>120 IF A=99 THEN 180
>130 E=A+B+C
>140 PRINT A;B;C;E
>15o PRINT #2:A,B,C,E
>160 GOTO 110
>170 DATA 5,10,15,10,20,30,10
 0,200,300,99,99,99
>180 PRINT #2:99,99,99,99
>190 CLOSE #2
>200 END
>RUN

 * REWIND CASSETTE TAPE    CS1
   THEN PRESS ENTER

 * PRESS CASSETTE RECORD   CS1
   THEN PRESS ENTER
  5  10  15  30
  10  20  30  60
  100  200  300  600

 * PRESS CASSETTE STOP     CS1
   THEN PRESS ENTER

 ** DONE **
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>NEW

>100 OPEN #1:"CS1",,INTERNAL,I
 NPUT,FIXED
>110 INPUT #1:A,B,C,E
>120 IF A=99 THEN 160
>130 F=A*E
>140 PRINT A;B;C;E;F
>150 GOTO 110
>160 CLOSE #1
>170 END
>RUN

 * REWIND CASSETTE TAPE    CS1
   THEN PRESS ENTER

 * PRESS CASSETTE PLAY     CS1
   THEN PRESS ENTER
  5  10  15  30  150
  10  20  30  60  600
  100  200  300  600  6000

 * PRESS CASSETTE STOP   CS1
   THEN PRESS ENTER

 ** DONE **

2.12.6.7. Cassette Recorder Information

� 5(/$7,9( ILOH�RUJDQL]DWLRQ FDQQRW EH XVHG ZLWK FDVVHWWH GHYLFHV�
� 7KH (2) �(QG�RI�)LOH� IXQFWLRQ FDQQRW EH XVHG ZLWK ILOHV RQ FDVVHWWH UHFRUGHUV�
� <RX PD\ VSHFLI\ D UHFRUG OHQJWK XS WR ��� SRVLWLRQV �VHH �23(1���
� 2QO\ FDVVHWWH XQLW � �&6�� FDQ EH XVHG IRU LQSXWWLQJ GDWD�

2.12.7. EOF — End-of-File Function

EOF(numeric-expression )

7KH HQG�RI�ILOH IXQFWLRQ GHWHUPLQHV LI DQ HQG�RI�ILOH KDV EHHQ UHDFKHG RQ D ILOH VWRUHG RQ DQ DFFHVVRU\
GHYLFH� 7KH DUJXPHQW VSHFLILHV DQ RSHQ ILOH�QXPEHU �VHH �23(1��� 7KH DUJXPHQW LV WKH YDOXH REWDLQHG
ZKHQ WKH QXPHULF�H[SUHVVLRQ LV HYDOXDWHG� 7KH QRUPDO UXOHV IRU WKH HYDOXDWLRQ RI QXPHULF H[SUHVVLRQV
DUH XVHG KHUH�
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7KH YDOXH WKH IXQFWLRQ SURYLGHV GHSHQGV RQ WKH SRVLWLRQ RI WKH ILOH� 7KH YDOXHV VXSSOLHG DUH�

9DOXH 3RVLWLRQ

� 1RW HQG�RI�ILOH
�� /RJLFDO HQG�RI�ILOH
�� 3K\VLFDO HQG�RI�ILOH

$ ILOH LV SRVLWLRQHG DW D ORJLFDO HQG�RI�ILOH ZKHQ DOO UHFRUGV RQ WKH ILOH KDYH EHHQ SURFHVVHG� $ ILOH LV
SRVLWLRQHG DW D SK\VLFDO HQG�RI�ILOH ZKHQ QR PRUH VSDFH LV DYDLODEOH IRU WKH ILOH�

7KLV IXQFWLRQ DQG WKH H[DPSOH EHORZ FDQQRW EH XVHG ZLWK FDVVHWWH WDSH UHFRUGHUV� ,WV XVH ZLWK DQ\ RWKHU
DFFHVVRU\ GHYLFHV ZLOO EH� PRUH IXOO\ H[SODLQHG LQ WKHLU DFFRPSDQ\LQJ PDQXDOV�

Example

>NEW

>100 OPEN #2:NAME$,SEQUENTIAL
 ,INTERNAL,INPUT,FIXED
>110 IF EOF(2) THEN 160
>120 REM IF EOF GIVES ZERO
>130 INPUT #2:A,B,C
>140 PRINT A;B;C
>150 GOTO 110
>160 CLOSE #2
>170 END
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2.12.8. PRINT

PRINT # file-number [,REC numeric-expression ][: print-list ]

�)RU D GHVFULSWLRQ RI WKH 35,17 IRUPDW IRU SULQWLQJ RQ WKH FRPSXWHU VFUHHQ� VHH WKH �,QSXW�2XWSXW
6WDWHPHQWV� VHFWLRQ��

7KLV IRUP RI WKH 35,17 VWDWHPHQW DOORZV \RX WR ZULWH GDWD RQWR DQ DFFHVVRU\ GHYLFH� 7KH 35,17
VWDWHPHQW FDQ EH XVHG WR ZULWH RQO\ RQ ILOHV RSHQHG LQ 287387� 83'$7(� RU $33(1' PRGH� 7KH
ILOH�QXPEHU PXVW EH WKH ILOH�QXPEHU RI D FXUUHQWO\ RSHQ ILOH�

Example

>NEW

>100 OPEN #5:"CS1",SEQUENTIAL
 ,INTERNAL,OUTPUT,FIXED
 .
 . program lines
 .
> 170 PRINT #5:A,B,C$,D$
 .
 . program Lines
 .
>200 CLOSE #5
>210 END

:KHQ WKH FRPSXWHU SHUIRUPV D 35,17 VWDWHPHQW� LW VWRUHV WKH GDWD LQ D WHPSRUDU\ VWRUDJH DUHD FDOOHG
DQ LQSXW�RXWSXW �,�2� EXIIHU� $ VHSDUDWH EXIIHU LV SURYLGHG IRU HDFK RSHQ ILOH�QXPEHU� ,I WKH 35,17
VWDWHPHQW GRHV QRW HQG ZLWK D SULQW�VHSDUDWRU �FRPPD� VHPLFRORQ� RU FRORQ�� WKH UHFRUG LV LPPHGLDWHO\
ZULWWHQ RQWR WKH ILOH IURP WKH ,�2 EXIIHU� ,I WKH 35,17 VWDWHPHQW HQGV ZLWK D SULQW�VHSDUDWRU� WKH GDWD
LV KHOG LQ WKH EXIIHU DQG D �SHQGLQJ� SULQW FRQGLWLRQ RFFXUV �VHH �8VLQJ 3HQGLQJ 3ULQWV� LQ WKLV VHFWLRQ��



7(;$6�,167580(176

+20(�&20387(5

226

Examples

>NEW

>100 OPEN #6:"CS2",SEQUENTIAL
 ,DISPLAY,OUTPUT,FIXED

 .
 . program Lines
 .
>170 PRINT #6:A;",";B;",";C$;
 ",";D$
 .
 . program lines
 .
>200 CLOSE #6
>210 END

7KH LQIRUPDWLRQ \RX QHHG IRU FUHDWLQJ D SULQW�OLVW WR UHFRUG GDWD RQ DFFHVVRU\ ILOH VWRUDJH GHYLFHV LV
GLVFXVVHG KHUH� 7KH SULQW�OLVW QHHGHG WR GLVSOD\ SULQW OLQHV �RQ D SULQWHU� HWF�� LV WKH VDPH DV WKH SULQW�OLVW
GHVFULEHG LQ �,QSXW�2XWSXW 6WDWHPHQWV�� <RX PD\ XVH HLWKHU ',63/$< RU ,17(51$/ IRUPDW IRU GDWD
VWRUHG RQ DFFHVVRU\ GHYLFHV� +RZHYHU� VLQFH WKHVH ILOHV DUH UHDG RQO\ E\ WKH FRPSXWHU� E\ IDU WKH
HDVLHVW�WR�XVH DQG PRVW HIILFLHQW GDWD�W\SH LV ,17(51$/�
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2.12.8.1. Using PRINT with INTERNAL-type Data

7KH SULQW�OLVW FRQVLVWV RI QXPHULF DQG VWULQJ H[SUHVVLRQV VHSDUDWHG E\ FRPPDV� FRORQV� RU VHPLFRORQV� $OO
SULQW�VHSDUDWRUV LQ D SULQW�OLVW KDYH WKH VDPH HIIHFW IRU ,17(51$/�W\SH GDWD ³ WKH\ RQO\ VHSDUDWH WKH
LWHPV IURP HDFK RWKHU DQG GR QRW LQGLFDWH VSDFLQJ FKDUDFWHU SRVLWLRQV LQ D UHFRUG�

:KHQ LWHPV LQ WKH SULQW�OLVW DUH ZULWWHQ RQ WKH DFFHVVRU\ VWRUDJH GHYLFH LQ ,17(51$/ IRUPDW� WKH\ KDYH
WKH IROORZLQJ FKDUDFWHULVWLFV�

1XPHULF LWHPV�

GHVLJQDWHV OHQJWK YDOXH RI LWHP
RI LWHP
�DOZD\V ��

6WULQJ LWHPV�

GHVLJQDWHV OHQJWK YDOXH RI LWHP
RI LWHP

,Q WKH H[DPSOH EHORZ� WKH WRWDO OHQJWK RI WKH GDWD UHFRUGHG LQ ,17(51$/ IRUPDW LV �� SRVLWLRQV� (DFK
QXPHULF YDULDEOH XVHV � SRVLWLRQV� $� LV �� FKDUDFWHUV ORQJ �OLQH ���� SOXV � SRVLWLRQ WR UHFRUG WKH OHQJWK
RI WKH VWULQJ� %� LV �� FKDUDFWHUV �OLQH ���� SOXV �� ,I WKH YDOXHV RI $� DQG %� FKDQJH GXULQJ WKH SURJUDP�
WKHLU OHQJWKV ZLOO YDU\ DFFRUGLQJ WR ZKDWHYHU YDOXH LV SUHVHQW ZKHQ WKH UHFRUG LV ZULWWHQ RQWR WKH ILOHV�
,Q GHVLJQLQJ \RXU UHFRUG� WKHUHIRUH� EHFRPH IDPLOLDU ZLWK WKH GDWD HDFK YDULDEOH PLJKW FRQWDLQ DQG SODQ
\RXU UHFRUG WR DOORZ IRU WKH ODUJHVW OHQJWK SRVVLEOH�
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Example

>NEW

>100 OPEN #5:"CS1",SEQUENTIAL
 ,INTERNAL,OUTPUT,FIXED 128
>110 A$="TEXAS INSTRUMENTS
>120 B$="COMPUTER
>130 READ X,Y,Z
>140 IF X=99 THEN 190
>150 A=X*Y*Z
>160 PRINT #5:A$,X,Y,Z,B$,A
>170 GOTO 130
>180 DATA 5,6,7,1,2,3,10,20,3
 0,20,40,60,1.5,2.3,7.6,99,99
 ,99
>190 CLOSE #5
>200 END
>RUN

 * REWIND CASSETTE TAPE    CS1
   THEN PRESS ENTER

 * PRESS CASSETTE RECORD   CS1
   THEN PRESS ENTER

�GDWD ZULWWHQ RQ WDSH�

 * PRESS CASSETTE STOP     CS1
   THEN PRESS ENTER

 ** DONE **

:KHQHYHU \RX VSHFLI\ ),;('�OHQJWK UHFRUGV� WKH FRPSXWHU ZLOO SDG HDFK ,17(51$/�W\SH UHFRUG ZLWK
ELQDU\ ]HURV� LI QHFHVVDU\� WR EULQJ HDFK UHFRUG WR WKH VSHFLILHG OHQJWK�

7KH FRPSXWHU ZLOO QRW DOORZ D UHFRUG WR EH ORQJHU WKDQ WKH VSHFLILHG RU GHIDXOW OHQJWK IRU WKH GHYLFH \RX
DUH XVLQJ� ,I LQFOXGLQJ DOO GDWD LQ D SULQW�OLVWZRXOG FDXVH WKLV FRQGLWLRQ WR RFFXU IRU DQ ,17(51$/�W\SH
UHFRUG� WKH SURJUDP ZLOO WHUPLQDWH ZLWK WKH PHVVDJH �),/( (5525 ,1 [[��
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2.12.8.2. Using PRINT with DISPLAY-type Data on File Storage Devices

$OWKRXJK LW LV EHVW WR XVH ,17(51$/ IRUPDW IRU GDWD UHFRUGHG RQ ILOH VWRUDJH GHYLFHV ZKLFK ZLOO EH UHDG
E\ WKH FRPSXWHU� \RX PD\ RFFDVLRQDOO\ QHHG WR XVH ',63/$<�W\SH UHFRUGV� ,QFOXGHG KHUH DUH VHYHUDO
LPSRUWDQW FRQVLGHUDWLRQV \RX PXVW REVHUYH ZKHQ XVLQJ ',63/$< IRUPDW�

� 5HFRUGV DUH FUHDWHG DFFRUGLQJ WR WKH VSHFLILFDWLRQV IRXQG LQ WKH 35,17 VWDWHPHQW RI WKH
�,QSXW�2XWSXW 6WDWHPHQWV� VHFWLRQ�

� ,I LQFOXGLQJ D GDWD�LWHP IURP WKH SULQW�OLVW ZRXOG FDXVH WKH UHFRUG WR EH ORQJHU WKDQ WKH
VSHFLILHG RU GHIDXOW OHQJWK IRU WKH GHYLFH \RX DUH XVLQJ� WKH LWHP LV QRW VSOLW EXW EHFRPHV
WKH ILUVW LWHP LQ WKH QH[W UHFRUG� ,I DQ\ VLQJOH LWHP LV ORQJHU WKDQ WKH UHFRUG OHQJWK� WKH
LWHP ZLOO EH VSOLW LQWR DV PDQ\ UHFRUGV DV UHTXLUHG WR VWRUH LW� 7KH SURJUDP FRQWLQXHV
UXQQLQJ QRUPDOO\ DQG QR ZDUQLQJ LV JLYHQ�

� ,Q RUGHU WR ODWHU UHDG ',63/$<�W\SH ILOHV FUHDWHG ZLWK WKH 35,17 VWDWHPHQW� WKH GDWD
PXVW ORRN OLNH LW GRHV ZKHQ \RX HQWHU LW IURP WKH NH\ERDUG� 7KHUHIRUH� \RX PXVW
H[SOLFLWO\ LQFOXGH WKH FRPPD VHSDUDWRUV DQG TXRWH PDUNV QHHGHG E\ WKH ,1387
VWDWHPHQW ZKHQ \RX ZULWH WKH UHFRUG RQ WKH ILOH� 7KHVH SXQFWXDWLRQ PDUNV DUH QRW
DXWRPDWLFDOO\ LQVHUWHG ZKHQ WKH 35,17 VWDWHPHQW LV SHUIRUPHG� 7KH\PXVW EH LQFOXGHG
DV LWHPV LQ WKH SULQW�OLVW� DV VKRZQ LQ OLQH ��� EHORZ�

Example

>NEW

>100 OPEN #10:"CS1",SEQUENTIA
 L,DISPLAY,OUTPUT,FIXED 128
 .
 . program lines
 .
>170 PRINT #10:"""";A$;""",";
 X;",";Y;",";Z;",""";B$;""","
 ;A
 .
 . program lines
 .
>300 CLOSE #10
>310 END

� 1XPHULF LWHPV GR QRW KDYH D IL[HG OHQJWK DV WKH\ GR LQ ,17(51$/ IRUPDW� ,Q
',63/$<�W\SH ILOHV� WKH OHQJWK RI D QXPHULF LWHP LV WKH VDPH DV LW ZRXOG EH LI LW ZHUH
GLVSOD\HG RQ WKH VFUHHQ XVLQJ WKH 35,17 RU ',63/$< VWDWHPHQW �L�H�� LQFOXGHV VLJQ�
GHFLPDO SRLQW� H[SRQHQW� WUDLOLQJ VSDFH� HWF��� )RU H[DPSOH� WKH QXPEHU RI SRVLWLRQV
UHTXLUHG WR SULQW ����(��� LV WHQ�
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2.12.8.3. Using PRINT with RELATIVE Files

�6HH �23(1� IRU D GHVFULSWLRQ RI 5(/$7,9( ILOH�RUJDQL]DWLRQ��

5(/$7,9( ILOH UHFRUGV FDQ EH SURFHVVHG UDQGRPO\ RU LQ VHTXHQFH� 7KH FRPSXWHU VHWV XS DQ LQWHUQDO
FRXQWHU WR SRLQW WR ZKLFK UHFRUG VKRXOG EH SURFHVVHG QH[W� 7KH ILUVW UHFRUG LQ D ILOH LV UHFRUG �� 7KXV� WKH
FRXQWHU EHJLQV DW ]HUR DQG LV LQFUHPHQWHG E\ �� DIWHU HDFK ILOH DFFHVV� HLWKHU WR UHDG RU WR ZULWH D UHFRUG�
,Q WKH H[DPSOH EHORZ� WKH 35,17 VWDWHPHQW GLUHFWV WKH FRPSXWHU WR ZULWH WKH ILOH VHTXHQWLDOO\� ,W FDQ
ODWHU EH SURFHVVHG HLWKHU UDQGRPO\ RU LQ VHTXHQFH�

Example

>NEW

>100 OPEN #3:NAME$,RELATIVE,I
 NTERNAL,OUTPUT,FIXED 128
 .
 . program lines
 .
>150 PRINT #3:A$,B$,C$,X,Y,Z
 .
 . program lines
 .
>200 CLOSE #3
>210 END

7KH LQWHUQDO FRXQWHU FDQ EH FKDQJHG E\ XVLQJ WKH 5(& FODXVH� 7KH NH\ZRUG 5(& PXVW EH IROORZHG E\
D QXPHULF�H[SUHVVLRQ ZKRVH YDOXH VSHFLILHV LQ ZKLFK SRVLWLRQ WKH UHFRUG LQ WKH ILOH LV WR EH ZULWWHQ� :KHQ
WKH FRPSXWHU SHUIRUPV D 35,17 VWDWHPHQW ZLWK D 5(& FODXVH� LW EHJLQV EXLOGLQJ DQ RXWSXW UHFRUG LQ WKH
,�2 EXIIHU� :KHQ WKLV UHFRUG LV ZULWWHQ RQWR WKH ILOH� LW ZLOO EH SODFHG DW WKH ORFDWLRQ VSHFLILHG E\ WKH 5(&
FODXVH� <RX PD\ XVH WKH 5(& FODXVH RQO\ ZLWK 5(/$7,9( ILOHV� 7KH H[DPSOH EHORZ LOOXVWUDWHV ZULWLQJ
UHFRUGV UDQGRPO\� XVLQJ WKH 5(& FODXVH�

Example

>NEW

>100 OPEN #3:NAME$,RELATIVE,I
 NTERNAL,UPDATE,FIXED 128
>110 INPUT K
>120 PRINT #3,REC K:A$,B$,C$,
 X,Y,Z
 .
 . program lines
 .
>300 CLOSE #3
>310 END
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%H VXUH WR XVH WKH 5(& FODXVH LI \RX UHDG DQG ZULWH UHFRUGV RQ WKH VDPH ILOH ZLWKLQ D SURJUDP� 6LQFH WKH
VDPH LQWHUQDO FRXQWHU LV LQFUHPHQWHG ZKHQ UHFRUGV DUH HLWKHU UHDG RU ZULWWHQ IRU WKH VDPH ILOH� \RX FRXOG
VNLS VRPH UHFRUGV DQG ZULWH RYHU RWKHUV LI 5(& LV QRW XVHG� DV VKRZQ LQ WKH H[DPSOH EHORZ�

Example

>NEW

>100 OPEN #3:NAME$,RELATIVE,I
 NTERNAL,UPDATE,FIXED
>110 FOR I=1 TO 10
>120 INPUT #3:A$,B$,C$,X,Y
>130 PRINT #3:A$,B$,C$,X,Y
>140 NEXT I
>150 CLOSE #3
>160 END

�/,1( ��� ³ UHDGV UHFRUGV �������������
�/,1( ��� ³ ZULWHV UHFRUGV �������������

2.12.8.4. Using Pending Prints

$ UHFRUG LV DOZD\V ZULWWHQ RQWR D ILOH ZKHQHYHU WKH FRPSXWHU SHUIRUPV D 35,17 VWDWHPHQW ZKLFK KDV
QR WUDLOLQJ VHSDUDWRU� $ SHQGLQJ SULQW FRQGLWLRQ LV HVWDEOLVKHG ZKHQ D 35,17 VWDWHPHQW ZLWK D WUDLOLQJ
SULQW�VHSDUDWRU LV SHUIRUPHG� :KHQ WKH QH[W 35,17 VWDWHPHQW XVLQJ WKH ILOH LV HQFRXQWHUHG� RQH RI WKH
IROORZLQJ DFWLRQV RFFXUV�

� ,I WKH QH[W 35,17 VWDWHPHQW KDV QR 5(& FODXVH ³ WKH FRPSXWHU SODFHV WKH GDWD LQ WKH
,�2 EXIIHU LPPHGLDWHO\ IROORZLQJ WKH GDWD DOUHDG\ WKHUH�

� ,I WKH QH[W 35,17 VWDWHPHQW KDV D 5(& FODXVH³ WKH FRPSXWHU ZULWHV WKH SHQGLQJ SULQW
UHFRUG RQWR WKH ILOH DW WKH SRVLWLRQ LQGLFDWHG E\ WKH LQWHUQDO FRXQWHU DQG SHUIRUPV WKH
QHZ 35,17�5(& VWDWHPHQW DV XVXDO�

,I D SHQGLQJ SULQW FRQGLWLRQ H[LVWV DQG DQ ,1387 VWDWHPHQW IRU WKH VDPH ILOH LV HQFRXQWHUHG� WKH SHQGLQJ
SULQW UHFRUGZLOO EHZULWWHQ RQWR WKH ILOH DW WKH SRVLWLRQ LQGLFDWHG E\ WKH LQWHUQDO FRXQWHU� DQG WKH LQWHUQDO
FRXQWHU LV LQFUHPHQWHG� 7KHQ WKH ,1387 VWDWHPHQW LV SHUIRUPHG DV XVXDO� ,I D SHQGLQJ SULQW FRQGLWLRQ
H[LVWV DQG WKH ILOH LV FORVHG RU UHVWRUHG� WKH SHQGLQJ SULQW UHFRUG LV ZULWWHQ EHIRUH WKH ILOH LV FORVHG RU
UHVWRUHG�

2.12.8.5. Cassette Recorder Information

� <RX PD\ VSHFLI\ DQ\ UHFRUG OHQJWK XS WR ��� SRVLWLRQV�

� <RXPD\ SURFHVV 6(48(17,$/ ILOHV RQO\ �\RX FDQQRW XVH 5(/$7,9( ILOH�RUJDQL]DWLRQ
ZLWK FDVVHWWH WDSHV��
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2.12.9. RESTORE

RESTORE #file-number [,REC numeric-expression ]

�)RU D GHVFULSWLRQ RI WKH 5(6725( VWDWHPHQW XVHG ZLWK WKH 5($' DQG '$7$ VWDWHPHQWV� VHH
�,QSXW�2XWSXW 6WDWHPHQWV���

7KH 5(6725( VWDWHPHQW UHSRVLWLRQV DQ RSHQ ILOH DW LWV EHJLQQLQJ UHFRUG �VHH WKH ILUVW H[DPSOH EHORZ��
RU DW D VSHFLILF UHFRUG LI WKH ILOH LV 5(/$7,9( �VHH WKH VHFRQG H[DPSOH EHORZ��

Example

>NEW

>100 OPEN #2:"CS1",SEQUENTIAL
 ,INTERNAL,INPUT,FIXED 64
>110 INPUT #2:A,B,C$,D$,X
 .
 . program lines
 .
>400 RESTORE #2
>410 INPUT #2:A,B,C$,D$,X
 .
 . program lines
 .
>500 CLOSE #2
>510 END

>NEW

>100 OPEN #4:NAME$,RELATIVE,I
 NTERNAL,UPDATE,FIXED 128
>110 INPUT #4:A,B,C
 .
 . program lines
 .
>200 PRINT #4:A,B,C
 .
 . program lines
 .
>300 RESTORE #4,REC 10
>310 INPUT #4:A,B,C
 .
 . program lines
 .
>400 CLOSE #4
>410 END



User’s Reference Guide

233

,I WKH ILOH�QXPEHU VSHFLILHG LQ D 5(6725( VWDWHPHQW LV QRW DOUHDG\ RSHQ� WKH SURJUDP ZLOO WHUPLQDWH
ZLWK WKH PHVVDJH �),/( (5525 ,1 [[��

<RXPD\ XVH WKH5(& FODXVH RQO\ZLWK D5(/$7,9( ILOH� 7KH FRPSXWHU HYDOXDWHV WKHQXPHULF�H[SUHVVLRQ
IROORZLQJ 5(& DQG XVHV WKH YDOXH DV D SRLQWHU WR D VSHFLILF UHFRUG RQ WKH ILOH� ,I \RX 5(6725( D
5(/$7,9( ILOH DQG GR QRW XVH WKH 5(& FODXVH� WKH ILOH ZLOO EH VHW WR UHFRUG ��

,I WKHUH LV D SHQGLQJ 35,17 UHFRUG� WKH UHFRUG ZLOO EH ZULWWHQ RQ WKH ILOH EHIRUH WKH 5(6725( LV
SHUIRUPHG� ,I WKHUH LV D SHQGLQJ ,1387� WKH GDWD LQ WKH ,�2 EXIIHU LV GLVFDUGHG�

5(/$7,9( ILOHV DUH QRW VXSSRUWHG E\ FDVVHWWH UHFRUGHUV�



7(;$6�,167580(176

+20(�&20387(5

234

3. Appendix

3.1. ASCII Character Codes

$6&,,

&RGH &KDUDFWHU

�� �VSDFH�
�� � �H[FODPDWLRQ SRLQW�
�� � �TXRWH�
�� � �QXPEHU RU SRXQG

VLJQ�
�� � �GROODU�
�� � �SHUFHQW�
�� 	 �DPSHUVDQG�
�� 
 �DSRVWURSKH�
�� � �RSHQ SDUHQWKHVLV�
�� � �FORVH SDUHQWKHVLV�
��  �DVWHULVN�
�� � �SOXV�
�� � �FRPPD�
�� � �PLQXV�
�� � �SHULRG�
�� � �VODVK�
�� �
�� �
�� �
�� �
�� �
�� �
�� �
�� �
�� �
�� �
�� � �FRORQ�
�� � �VHPLFRORQ�
�� � �OHVV WKDQ�
��  �HTXDOV�
�� ! �JUHDWHU WKDQ�
�� " �TXHVWLRQ PDUN�
�� # �DW VLJQ�

$6&,,

&RGH &KDUDFWHU

�� $
�� %
�� &
�� '
�� (
�� )
�� *
�� +
�� ,
�� -
�� .
�� /
�� 0
�� 1
�� 2
�� 3
�� 4
�� 5
�� 6
�� 7
�� 8
�� 9
�� :
�� ;
�� <
�� =
�� > �RSHQ EUDFNHW�
�� ? �UHYHUVH VODVK�
�� @ �FORVH EUDFNHW�
�� A �H[SRQHQWLDWLRQ�
�� B �XQGHUOLQH�
�� C �JUDYH�

$6&,,

&RGH &KDUDFWHU

�� D
�� E
�� F
��� G
��� H
��� I
��� J
��� K
��� L
��� M
��� N
��� O
��� P
��� Q
��� R
��� S
��� T
��� U
��� V
��� W
��� X
��� Y
��� Z
��� [
��� \
��� ]
��� ^ �OHIW EUDFH�
��� _ �YHUWLFDO OLQH�
��� ` �ULJKW EUDFH�
��� a �WLOGH�
��� '(/ �DSSHDUV RQ

VFUHHQ DV D EODQN�
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7KHVH FKDUDFWHU FRGHV DUH JURXSHG LQWR WZHOYH VHWV IRU XVH LQ FRORU JUDSKLFV SURJUDPV�

6HW � &KDUDFWHU

&RGHV

� �����
� �����
� �����
� �����

6HW � &KDUDFWHU

&RGHV

� �����
� �����
� �����
� ��� ��

6HW � &KDUDFWHU

&RGHV

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

7ZRDGGLWLRQDO FKDUDFWHUV DUH SUHGHILQHG RQ WKH7,�����$&RPSXWHU� 7KH FXUVRU LV DVVLJQHG WR$6&,, FRGH
��� DQG WKH HGJH FKDUDFWHU LV DVVLJQHG WR FRGH ���

3.2. Function and Control Key Codes

&RGHV DUH DOVR DVVLJQHG WR WKH IXQFWLRQ DQG FRQWURO NH\V� VR WKDW WKHVH FDQ EH UHIHUHQFHG E\ WKH &$//
.(< VXESURJUDP LQ 7, %$6,&� 7KH FRGHV DVVLJQHG GHSHQG RQ WKH NH\�XQLW YDOXH VSHFLILHG LQ D &$//.(<
SURJUDP VWDWHPHQW�

Function Key Codes
&RGHV

7,����� 	 3DVFDO )XQFWLRQ )XQFWLRQ

%$6,& 0RGHV 0RGH 1DPH .H\

� ��� AID FCTN 7
� ��� CLEAR FCTN 4
� ��� DELHWH FCTN 1
� ��� INSHUW FCTN 2
� ��� QUIT FCTN =
� ��� REDO FCTN 8
� ��� ERASE FCTN 3
� ��� LEFT DUURZ FCTN S
� ��� RIGHT DUURZ FCTN D
�� ��� DOWN DUURZ FCTN X
�� ��� UP DUURZ FCTN E
�� ��� PROC'D FCTN 6
�� ��� ENTER ENTER
�� ��� BEGIN FCTN 5
�� ��� BACK FCTN 9
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Control Ke y Codes
&RGHV

%$6,& 3DVFDO 0QHPRQLF

0RGH 0RGH &RGH 3UHVV &RPPHQWV

��� � 62+ &21752/ $ 6WDUW RI KHDGLQJ
��� � 67; &21752/ % 6WDUW RI WH[W
��� � (7; &21752/ & (QG RI WH[W
��� � (27 &21752/ ' (QG RI WUDQVPLVVLRQ
��� � (14 &21752/ ( (QTXLU\
��� � $&. &21752/ ) $FNQRZOHGJH
��� � %(/ &21752/ * %HOO
��� � %6 &21752/ + %DFNVSDFH
��� � +7 &21752/ , +RUL]RQWDO WDEXODWLRQ
��� �� /) &21752/ - /LQH IHHG
��� �� 97 &21752/ . 9HUWLFDO WDEXODWLRQ
��� �� )) &21752/ / )RUP IHHG
��� �� &5 &21752/ 0 &DUULDJH UHWXUQ
��� �� 62 &21752/ 1 6KLIW RXW
��� �� 6, &21752/ 2 6KLIW LQ
��� �� '/( &21752/ 3 'DWD OLQN HVFDSH
��� �� '&� &21752/ 4 'HYLFH FRQWURO � �;�21�
��� �� '&� &21752/ 5 'HYLFH FRQWURO �
��� �� '&� &21752/ 6 'HYLFH FRQWURO � �;�2))�
��� �� '&� &21752/ 7 'HYLFH FRQWURO �
��� �� 1$. &21752/ 8 1HJDWLYH DFNQRZOHGJH
��� �� 6<1 &21752/ 9 6\QFKURQRXV LGOH
��� �� (7% &21752/ : (QG RI WUDQVPLVVLRQ EORFN
��� �� &$1 &21752/ ; &DQFHO
��� �� (0 &21752/ < (QG RI PHGLXP
��� �� 68% &21752/ = 6XEVWLWXWH
��� �� (6& &21752/ � (VFDSH
��� �� )6 &21752/ � )LOH VHSDUDWRU
��� �� *6 &21752/ B *URXS VHSDUDWRU
��� �� 56 &21752/ � 5HFRUG VHSDUDWRU
��� �� 86 &21752/ � 8QLW VHSDUDWRU
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3.3. Keyboard ma pping

7KH IROORZLQJ GLDJUDPV LOOXVWUDWH WKH NH\ FRGHV UHWXUQHG LQ WKH IRXU NH\ERDUG PRGHV VSHFLILHG E\ WKH
NH\�XQLW YDOXH LQ WKH &$// .(< VWDWHPHQW� 7KH ILJXUHV RQ WKH XSSHU NH\ IDFH DUH IXQFWLRQ FRGHV� DQG
WKH ORZHU ILJXUHV DUH FRQWURO FRGHV�

)LJXUH �� 6WDQGDUG 7,����� .H\ERDUG 6FDQ

.H\�XQLW �� %RWK XSSHU� DQG ORZHU�FDVH DOSKDEHWLFDO FKDUDFWHUV UHWXUQHG DV XSSHU�FDVH�
)XQFWLRQ FRGH ����� 1R FRQWURO FKDUDFWHUV DFWLYH�

L

)LJXUH �� 3DVFDO .H\ERDUG 6FDQ

.H\�XQLW �� 8SSHU� DQG ORZHU�FDVH FKDUDFWHUV DFWLYH�
)XQFWLRQ FRGHV �������� &RQWURO FKDUDFWHU FRGHV �����
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)LJXUH �� %$6,& .H\ERDUG 6FDQ�

.H\�XQLW �� 8SSHU� DQG ORZHU�FDVH FKDUDFWHUV DFWLYH�
)XQFWLRQ FRGHV ����� &RQWURO FKDUDFWHU FRGHV ������������

)LJXUH �� 6SOLW .H\ERDUG 6FDQ�

&RGHV UHWXUQHG �����
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3.4. Character Codes for S plit Ke yboard

&2'( .(<6 &2'( .(<6

� ;� 0 �� �� �
� $� + �� 7� 3
� 6� - �� )� /
� '� . �� 9� (17
� :� 8 �� &� �
� (� � �� =� 1
� 5� � �� 6+,)7� %
� �� � �� 63$&(� *
� �� � �� 4� <
� �� � �� �� �

 1RWH WKDW WKH ILUVW NH\ OLVWHG LV RQ WKH OHIW VLGH RI WKH NH\ERDUG DQG WKH VHFRQG NH\ OLVWHG LV RQ WKH ULJKW
VLGH RI WKH NH\ERDUG�
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3.5. Pattern-Identifier Conversion Table

%ORFNV %LQDU\ &RGH

��  RII� �  RQ�

+H[DGHFLPDO

&RGH

���� �

� ���� �

� ���� �

� � ���� �

� ���� �

� � ���� �

� � ���� �

� � � ���� �

� ���� �

� � ���� �

� � ���� $

� � � ���� %

� � ���� &

� � � ���� '

� � � ���� (

� � � � ���� )
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3.6. 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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3.7. High-Resolution Color Combinations

7KH IROORZLQJ FRORU FRPELQDWLRQV SURGXFH WKH VKDUSHVW� FOHDUHVW FKDUDFWHU UHVROXWLRQ RQ WKH 7,�����$
FRORU PRQLWRU VFUHHQ� &RORU FRGHV DUH LQFOXGHG LQ SDUHQWKHVHV�

%ODFN RQ 0HGLXP *UHHQ ��� �� /LJKW 5HG RQ %ODFN ���� ��
%ODFN RQ /LJKW *UHHQ ��� �� /LJKW 5HG RQ 'DUN 5HG ���� ��
%ODFN RQ /LJKW %OXH ��� �� 'DUN <HOORZ RQ %ODFN ���� ��
%ODFN RQ 'DUN 5HG ��� �� /LJKW <HOORZ RQ %ODFN ���� ��
%ODFN RQ &\DQ ��� �� /LJKW <HOORZ RQ 'DUN 5HG ���� ��
%ODFN RQ 0HGLXP 5HG ��� �� 'DUN *UHHQ RQ /LJKW *UHHQ ���� ��
%ODFN RQ /LJKW 5HG ��� ��� 'DUN *UHHQ RQ /LJKW <HOORZ ���� ���
%ODFN RQ 'DUN <HOORZ ��� ��� 'DUN *UHHQ RQ *UD\ ���� ���
%ODFN RQ /LJKW <HOORZ ��� ��� 'DUN *UHHQ RQ :KLWH ���� ���
%ODFN RQ 'DUN *UHHQ ��� ��� 0DJHQWD RQ *UD\ ���� ���
%ODFN RQ 0DJHQWD ��� ��� 0DJHQWD RQ :KLWH ���� ���
%ODFN RQ *UD\ ��� ��� *UD\ RQ %ODFN ���� ��
%ODFN RQ :KLWH ��� ��� *UD\ RQ 'DUN %OXH ���� ��
0HGLXP *UHHQ RQ :KLWH ������ *UD\ RQ 'DUN 5HG ���� ��
/LJKW *UHHQ RQ %ODFN ��� �� *UD\ RQ 'DUN *UHHQ ���� ���
/LJKW *UHHQ RQ :KLWH ��� ��� *UD\ RQ :KLWH ���� ���
'DUN %OXH RQ /LJKW %OXH ��� �� :KLWH RQ %ODFN ���� ��
'DUN %OXH RQ *UD\ ��� ��� :KLWH RQ 0HGLXP *UHHQ ���� ��
'DUN %OXH RQ :KLWH ��� ��� :KLWH RQ /LJKW *UHHQ ���� ��
/LJKW %OXH RQ *UD\ ��� ��� :KLWH RQ 'DUN %OXH ���� ��
/LJKW %OXH RQ :KLWH ��� ��� :KLWH RQ /LJKW %OXH ���� ��
'DUN 5HG RQ /LJKW <HOORZ ������ :KLWH RQ 'DUN 5HG ���� ��
'DUN 5HG RQ :KLWH ��� ��� :KLWH RQ 0HGLXP 5HG ���� ��
0HGLXP 5HG RQ /LJKW 5HG ��� ��� :KLWH RQ /LJKW 5HG ���� ���
0HGLXP 5HG RQ /LJKW <HOORZ ������ :KLWH RQ 'DUN *UHHQ ���� ���
0HGLXP 5HG RQ :KLWH ������ :KLWH RQ 0DJHQWD ���� ���

:KLWH RQ *UD\ ���� ���
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3.8. Musical Tone Fre quencies

7KH IROORZLQJ WDEOH JLYHV 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 ³ RU HYHQ RI PXVLFDO
WRQHV ³ LW FDQ EH KHOSIXO IRU PXVLFDO SURJUDPPLQJ�

)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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3.9. Error Messa ges

3.9.1. Errors Found When Enterin g a Line

* BAD LINE NUMBER

�� /LQH QXPEHU RU OLQH QXPEHU UHIHUHQFHG HTXDOV � RU LV JUHDWHU WKDQ �����

�� 5(6(48(1&( VSHFLILFDWLRQV JHQHUDWH D OLQH QXPEHU JUHDWHU WKDQ �����

* BAD NAME

�� 7KH YDULDEOH QDPH KDV PRUH WKDQ �� FKDUDFWHUV

* CAN'T CONTINUE

�� &217,18( ZDV HQWHUHG ZLWK QR SUHYLRXV EUHDNSRLQW RU SURJUDP ZDV HGLWHG VLQFH D
EUHDNSRLQW ZDV WDNHQ�

* CAN'T DO THAT

�� $WWHPSWLQJ WR XVH WKH IROORZLQJ SURJUDP VWDWHPHQWV DV FRPPDQGV� '$7$� '()� )25�
*272� *268%� ,)� ,1387� 1(;7� 21� 237,21� 5(7851

�� $WWHPSWLQJ WR XVH WKH IROORZLQJ FRPPDQGV DV SURJUDP VWDWHPHQWV �HQWHUHG ZLWK D OLQH
QXPEHU�� %<(� &217,18(� (',7� /,67� 1(:� 180%(5� 2/'� 581� 6$9(

�� (QWHULQJ /,67� 581� RU 6$9( ZLWK QR SURJUDP
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* INCORRECT STATEMENT

�� 7ZR YDULDEOH QDPHV LQ D URZ ZLWK QR YDOLG VHSDUDWRU EHWZHHQ WKHP �$%& $ RU $�$�

�� $QXPHULF FRQVWDQW LPPHGLDWHO\ IROORZV D YDULDEOHZLWK QR YDOLG VHSDUDWRU EHWZHHQ WKHP
�1 ����

�� $ TXRWHG VWULQJ KDV QR FORVLQJ TXRWH PDUN

�� ,QYDOLG SULQW VHSDUDWRU EHWZHHQ QXPEHUV LQ WKH /,67� 180%(5� RU 5(6(48(1&(
FRPPDQGV

�� ,QYDOLG FKDUDFWHUV IROORZLQJ &217,18(� /,67� 180%(5� 5(6(48(1&(� RU 581
FRPPDQGV

�� &RPPDQG NH\ZRUG LV QRW WKH ILUVW ZRUG LQ D OLQH

�� &RORQ GRHV QRW IROORZ WKH GHYLFH QDPH LQ D /,67 FRPPDQG

* LINE TOO LONG

�� 7KH LQSXW OLQH LV WRR ORQJ IRU WKH LQSXW EXIIHU

* MEMORY FULL

�� (QWHULQJ DQ HGLW OLQH ZKLFK H[FHHGV DYDLODEOH PHPRU\

�� $GGLQJ D OLQH WR D SURJUDP FDXVHV WKH SURJUDP WR H[FHHG DYDLODEOH PHPRU\
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3.9.2. Errors Found When S ymbol Table Is Generated

:KHQ 581 LV HQWHUHG EXW EHIRUH DQ\ SURJUDP OLQHV DUH SHUIRUPHG� WKH FRPSXWHU VFDQV WKH SURJUDP LQ
RUGHU WR HVWDEOLVK D V\PERO WDEOH� $ V\PERO WDEOH LV DQ DUHD RI PHPRU\ ZKHUH WKH YDULDEOHV� DUUD\V�
IXQFWLRQV� HWF�� IRU D SURJUDP DUH VWRUHG� 'XULQJ WKLV VFDQQLQJ SURFHVV� WKH FRPSXWHU UHFRJQL]HV FHUWDLQ
HUURUV LQ WKH SURJUDP� DV OLVWHG EHORZ� 7KH QXPEHU RI WKH OLQH FRQWDLQLQJ WKH HUURU LV SULQWHG DV SDUW RI
WKH PHVVDJH �IRU H[DPSOH�  %$' 9$/8( ,1 ����� (UURUV LQ WKLV VHFWLRQ DUH GLVWLQJXLVKHG IURP WKRVH LQ
VHFWLRQ ���� LQ WKDW WKH VFUHHQ FRORU UHPDLQV F\DQ XQWLO WKH V\PERO WDEOH LV JHQHUDWHG� 6LQFH QR SURJUDP
OLQHV KDYH EHHQ SHUIRUPHG DW WKLV SRLQW� DOO WKH YDOXHV LQ WKH V\PERO WDEOH ZLOO EH ]HUR �IRU QXPEHUV� DQG
QXOO �IRU VWULQJV��

* BAD VALUE

�� $ GLPHQVLRQ IRU DQ DUUD\ LV JUHDWHU WKDQ �����

�� $ GLPHQVLRQ IRU DQ DUUD\ LV ]HUR ZKHQ 237,21 %$6( �

* CAN'T DO THAT

�� 0RUH WKDQ RQH 237,21 %$6( VWDWHPHQW LQ \RXU SURJUDP

�� 7KH 237,21 %$6( VWDWHPHQW KDV D KLJKHU OLQH QXPEHU WKDQ DQ DUUD\ GHILQLWLRQ

* FOR-NEXT ERROR

�� 0LVPDWFKHG QXPEHU RI )25 DQG 1(;7 VWDWHPHQWV
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* INCORRECT STATEMENT

'()

�� 1R FORVLQJ ��� DIWHU D SDUDPHWHU LQ D '() VWDWHPHQW

�� (TXDOV VLJQ � � PLVVLQJ LQ '() VWDWHPHQW

�� 3DUDPHWHU LQ '() VWDWHPHQW LV QRW D YDOLG YDULDEOH QDPH

',0

�� ',0 VWDWHPHQW KDV QR GLPHQVLRQV RU PRUH WKDQ WKUHH GLPHQVLRQV

�� $ GLPHQVLRQ LQ D ',0 VWDWHPHQW LV QRW D QXPEHU

�� $ GLPHQVLRQ LQ D ',0 VWDWHPHQW LV QRW IROORZHG E\ D FRPPD RU D FORVLQJ ���

�� 7KH DUUD\�QDPH LQ D ',0 VWDWHPHQW LV QRW D YDOLG YDULDEOH QDPH

�� 7KH FORVLQJ ��� LV PLVVLQJ IRU DUUD\ VXEVFULSWV

237,21 %$6(

�� 237,21 QRW IROORZHG E\ %$6(

��� 237,21 %$6( QRW IROORZHG E\ � RU �

* MEMORY FULL

�� $UUD\ VL]H WRR ODUJH

�� 1RW HQRXJK PHPRU\ WR DOORFDWH D YDULDEOH RU IXQFWLRQ

* NAME CONFLICT

�� $VVLJQLQJ WKH VDPH QDPH WR PRUH WKDQ RQH DUUD\ �',0 $���� $������

�� $VVLJQLQJ WKH VDPH QDPH WR DQ DUUD\ DQG D VLPSOH YDULDEOH

�� $VVLJQLQJ WKH VDPH QDPH WR D YDULDEOH DQG D IXQFWLRQ

�� 5HIHUHQFHV WR DQ DUUD\ KDYH D GLIIHUHQW QXPEHU RI GLPHQVLRQV IRU WKH DUUD\
�% $����� � �� 35,17 $����
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3.9.3. Errors Found When a Pro gram Is Runnin g

:KHQ D SURJUDP LV UXQQLQJ� WKH FRPSXWHU PD\ HQFRXQWHU VWDWHPHQWV WKDW LW FDQQRW SHUIRUP� $Q HUURU
PHVVDJH ZLOO EH SULQWHG� DQG XQOHVV WKH HUURU LV RQO\ D ZDUQLQJ WKH SURJUDP ZLOO HQG� $W WKDW SRLQW� DOO
YDULDEOHV LQ WKH SURJUDP ZLOO KDYH WKH YDOXHV DVVLJQHG ZKHQ WKH HUURU RFFXUUHG� 7KH QXPEHU RI WKH OLQH
FRQWDLQLQJ WKH HUURU ZLOO EH SULQWHG DV SDUW RI WKH PHVVDJH �IRU H[DPSOH� &$1
7 '2 7+$7 ,1 �����

* BAD ARGUMENT
�� $ EXLOW�LQ IXQFWLRQ KDV D EDG DUJXPHQW

�� 7KH VWULQJ H[SUHVVLRQ IRU WKH EXLOW�LQ IXQFWLRQV $6& RU 9$/ KDV D ]HUR OHQJWK �QXOO
VWULQJ�

�� ,Q WKH 9$/ IXQFWLRQ� WKH VWULQJ H[SUHVVLRQ LV QRW D YDOLG UHSUHVHQWDWLRQ RI D QXPHULF
FRQVWDQW

* BAD LINE NUMBER

�� 6SHFLILHG OLQH QXPEHU GRHV QRW H[LVW LQ 21� *272 RU *268% VWDWHPHQW

�� 6SHFLILHG OLQH QXPEHU LQ %5($. RU 81%5($. GRHV QRW H[LVW �ZDUQLQJ RQO\�

* BAD NAME

�� 6XESURJUDP QDPH LQ D &$// VWDWHPHQW LV LQYDOLG

* BAD SUBSCRIPT

�� 6XEVFULSW LV QRW DQ LQWHJHU

�� 6XEVFULSW KDV D YDOXH JUHDWHU WKDQ WKH VSHFLILHG RU DOORZHG GLPHQVLRQV RI DQ DUUD\

�� 6XEVFULSW � XVHG ZKHQ 237,21 %$6( � VSHFLILHG
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* BAD VALUE

&+$5

�� &KDUDFWHU�FRGH RXW RI UDQJH LQ &+$5 VWDWHPHQW

�� ,QYDOLG FKDUDFWHU LQ SDWWHUQ�LGHQWLILHU LQ &+$5 VWDWHPHQW

&+5�

�� $UJXPHQW QHJDWLYH RU ODUJHU WKDQ ����� LQ &+5�

&2/25

�� &KDUDFWHU�VHW�QXPEHU RXW RI UDQJH LQ &2/25 VWDWHPHQW

�� )RUHJURXQG RU EDFNJURXQG FRORU FRGH RXW RI UDQJH LQ &2/25 VWDWHPHQW

(;321(17,$7,21 �A�
�� $WWHPSWLQJ WR UDLVH D QHJDWLYH QXPEHU WR D IUDFWLRQDO SRZHU

)25

�� 6WHS LQFUHPHQW LV ]HUR LQ )25�72�67(3 VWDWHPHQW

+&+$5� 9&+$5� *&+$5

�� 5RZ RU FROXPQ�QXPEHU RXW RI UDQJH LQ +&+$5� 9&+$5� RU *&+$5 VWDWHPHQW

-2<67� .(<

�� .H\�XQLW RXW RI UDQJH LQ -2<67 RU .(< VWDWHPHQW

21

��� 1XPHULF�H[SUHVVLRQ LQGH[LQJ OLQH�QXPEHU LV RXW RI UDQJH 23(1� &/26(� ,1387�
35,17� 5(6725(

��� )LOH�QXPEHU QHJDWLYH RU JUHDWHU WKDQ ���

��� 1XPEHU�RI�UHFRUGV LQ WKH 6(48(17,$/ RSWLRQ RI WKH 23(1 VWDWHPHQW LV QRQ�QXPHULF
RU JUHDWHU WKDQ �����

��� 5HFRUG�OHQJWK LQ WKH ),;(' RSWLRQ RI WKH 23(1 VWDWHPHQW LV JUHDWHU WKDQ �����
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326

��� 7KH QXPHULF�H[SUHVVLRQ LQ WKH 326 VWDWHPHQW LV QHJDWLYH� ]HUR� RU ODUJHU WKDQ �����

6&5((1

��� 6FUHHQ FRORU�FRGH RXW RI UDQJH

6(*�

��� 7KH YDOXH RI QXPHULF�H[SUHVVLRQ� �FKDUDFWHU SRVLWLRQ� RU QXPHULF�H[SUHVVLRQ� �OHQJWK RI
VXEVWULQJ� LV QHJDWLYH RU ODUJHU WKDQ �����

6281'

��� 'XUDWLRQ� IUHTXHQF\� YROXPH RU QRLVH VSHFLILFDWLRQ RXW RI UDQJH

7$%

��� 7KH YDOXH RI WKH FKDUDFWHU SRVLWLRQ LV JUHDWHU WKDQ ����� LQ WKH 7$% IXQFWLRQ
VSHFLILFDWLRQ

* CAN'T DO THAT

�� 5(7851 ZLWK QR SUHYLRXV *268% VWDWHPHQW

�� 1(;7 ZLWK QR SUHYLRXV PDWFKLQJ )25 VWDWHPHQW

�� 7KH FRQWURO�YDULDEOH LQ WKH 1(;7 VWDWHPHQW GRHV QRW PDWFK WKH FRQWURO�YDULDEOH LQ WKH
SUHYLRXV )25 VWDWHPHQW

�� %5($. FRPPDQG ZLWK QR OLQH QXPEHU

* DATA ERROR

�� 1R FRPPD EHWZHHQ LWHPV LQ '$7$ VWDWHPHQW

�� 9DULDEOH�OLVW LQ 5($' VWDWHPHQW QRW ILOOHG EXW QR PRUH '$7$ VWDWHPHQWV DUH DYDLODEOH

�� 5($' VWDWHPHQW ZLWK QR '$7$ VWDWHPHQW UHPDLQLQJ

�� $VVLJQLQJ D VWULQJ YDOXH WR D QXPHULF YDULDEOH LQ D 5($' VWDWHPHQW

�� /LQH�QXPEHU LQ 5(6725( VWDWHPHQW LV JUHDWHU WKDQ WKH KLJKHVW OLQH QXPEHU LQ WKH
SURJUDP
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* FILE ERROR

�� $WWHPSWLQJ WR &/26(� ,1387� 35,17� RU 5(6725( D ILOH QRW FXUUHQWO\ RSHQ

�� $WWHPSWLQJ WR ,1387 UHFRUGV IURP D ILOH RSHQHG DV 287387 RU $33(1'

�� $WWHPSWLQJ WR 35,17 UHFRUGV RQ D ILOH RSHQHG DV ,1387

�� $WWHPSWLQJ WR 23(1 D ILOH ZKLFK LV DOUHDG\ RSHQ

* INCORRECT STATEMENT

*HQHUDO

�� 2SHQLQJ ���� FORVLQJ ���� RU ERWK PLVVLQJ

�� &RPPD PLVVLQJ

�� 1R OLQH QXPEHU ZKHUH H[SHFWHG LQ D %5($.� 81%5($.� RU 5(6725( �%5($. �����

�� ��� RU � � � QRW IROORZHG E\ D QXPHULF H[SUHVVLRQ

�� ([SUHVVLRQV XVHG ZLWK DULWKPHWLF RSHUDWRUV DUH QRW QXPHULF

�� ([SUHVVLRQV XVHG ZLWK UHODWLRQDO RSHUDWRUV DUH QRW WKH VDPH W\SH

�� $WWHPSWLQJ WR XVH D VWULQJ H[SUHVVLRQ DV D VXEVFULSW

�� $WWHPSWLQJ WR DVVLJQ D YDOXH WR D IXQFWLRQ

�� 5HVHUYHG ZRUG RXW RI RUGHU

��� 8QH[SHFWHG DULWKPHWLF RU UHODWLRQDO RSHUDWRU LV SUHVHQW

��� ([SHFWHG DULWKPHWLF RU UHODWLRQDO RSHUDWRU PLVVLQJ
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%XLOW�LQ 6XESURJUDPV

��� ,Q -2<67� WKH [�UHWXUQ DQG \�UHWXUQ DUH QRW QXPHULF YDULDEOHV

��� ,Q .(<� WKH NH\�VWDWXV LV QRW D QXPHULF YDULDEOH

��� ,Q *&+$5� WKH WKLUG VSHFLILFDWLRQ PXVW EH D QXPHULF YDULDEOH

��� 0RUH WKDQ WKUHH WRQH VSHFLILFDWLRQV RU PRUH WKDQ RQH QRLVH VSHFLILFDWLRQ LQ 6281'

��� &$// LV QRW IROORZHG E\ D VXESURJUDP QDPH

)LOH 3URFHVVLQJ�,QSXW�2XWSXW 6WDWHPHQWV

��� 1XPEHU VLJQ ��� RU FRORQ ��� LQ ILOH�QXPEHU VSHFLILFDWLRQ IRU 23(1� &/26(� ,1387�
35,17� RU 5(6725( LV PLVVLQJ

��� )LOH�QDPH LQ 23(1 RU '(/(7( PXVW EH D VWULQJ H[SUHVVLRQ

��� $ NH\ZRUG LQ WKH 23(1 VWDWHPHQW LV LQYDOLG RU DSSHDUV PRUH WKDQ RQFH

��� 7KH QXPEHU RI UHFRUGV LQ 6(48(17,$/ RSWLRQ LV OHVV WKDQ ]HUR LQ WKH23(1 VWDWHPHQW

��� 7KH UHFRUG OHQJWK LQ WKH ),;(' RSWLRQ LQ WKH 23(1 VWDWHPHQW LV OHVV WKDQ ]HUR RU
JUHDWHU WKDQ ���

��� $ FRORQ ��� LQ WKH &/26( VWDWHPHQW LV QRW IROORZHG E\ WKH NH\ZRUG '(/(7(

��� 3ULQW�VHSDUDWRU �FRPPD� FRORQ� VHPLFRORQ� PLVVLQJ LQ WKH 35,17 VWDWHPHQW ZKHUH
UHTXLUHG

��� ,QSXW�SURPSW LV QRW D VWULQJ H[SUHVVLRQ LQ ,1387 VWDWHPHQW

��� )LOH�QDPH LV QRW D YDOLG VWULQJ H[SUHVVLRQ LQ 6$9( RU 2/' FRPPDQG
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*HQHUDO 3URJUDP 6WDWHPHQWV

)25

��� 7KH NH\ZRUG )25 LV QRW IROORZHG E\ D QXPHULF YDULDEOH

��� ,Q WKH )25 VWDWHPHQW� WKH FRQWURO�YDULDEOH LV QRW IROORZHG E\ DQ HTXDOV VLJQ � �

��� 7KH NH\ZRUG 72 LV PLVVLQJ LQ WKH )25 VWDWHPHQW

��� ,Q WKH )25 VWDWHPHQW� WKH OLPLW LV QRW IROORZHG E\ WKH HQG RI OLQH RU WKH NH\ZRUG 67(3

,)

��� 7KH NH\ZRUG 7+(1 LV PLVVLQJ RU QRW IROORZHG E\ D OLQH QXPEHU

/(7

��� (TXDOV VLJQ � � PLVVLQJ LQ /(7 VWDWHPHQW

1(;7

��� 7KH NH\ZRUG 1(;7 LV QRW IROORZHG E\ FRQWURO�YDULDEOH

21�*272� 21�*268%

��� 21 LV QRW IROORZHG E\ D YDOLG QXPHULF H[SUHVVLRQ

5(7851

��� 8QH[SHFWHG ZRUG RU FKDUDFWHU IROORZLQJ WKH ZRUG 5(7851

8VHU�'HILQHG )XQFWLRQV

��� 7KH QXPEHU RI IXQFWLRQ DUJXPHQWV GRHV QRW PDWFK WKH QXPEHU RI SDUDPHWHUV IRU D
XVHU�GHILQHG IXQFWLRQ
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* INPUT ERROR

�� ,QSXW GDWD LV WRR ORQJ IRU ,QSXW�2XWSXW EXIIHU �LI GDWD HQWHUHG IURP NH\ERDUG� WKLV LV RQO\
D ZDUQLQJ ³ GDWD FDQ EH UH�HQWHUHG�

�� 1XPEHU RI YDULDEOHV LQ WKH YDULDEOH�OLVW GRHV QRW PDWFK QXPEHU RI GDWD LWHPV LQSXW IURP
NH\ERDUG RU GDWD ILOH �ZDUQLQJ RQO\ LI IURP NH\ERDUG�

�� 1RQ�QXPHULF GDWD ,1387 IRU D QXPHULF YDULDEOH� 7KLV FRQGLWLRQ FRXOG EH FDXVHG E\
UHDGLQJ SDGGLQJ FKDUDFWHUV RQ D ILOH UHFRUG� �:DUQLQJ RQO\ LI IURP NH\ERDUG�

�� 1XPHULF ,1387 GDWD SURGXFHV DQ RYHUIORZ �ZDUQLQJ RQO\ LI IURP NH\ERDUG�

* I/O ERROR

7KLV FRQGLWLRQ JHQHUDWHV DQ DFFRPSDQ\LQJ HUURU FRGH DV IROORZV�

:KHQ DQ ,�2 HUURU RFFXUV� D WZR�GLJLW HUURU FRGH �;<� LV GLVSOD\HG ZLWK WKH PHVVDJH�

* I/O ERROR XY IN line-number

7KH ILUVW GLJLW �;� LQGLFDWHV ZKLFK ,�2 RSHUDWLRQ FDXVHG WKH HUURU�

; 9DOXH 2SHUDWLRQ

� 23(1
� &/26(
� ,1387
� 35,17
� 5(6725(
� 2/'
� 6$9(
� '(/(7(
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7KH VHFRQG GLJLW �<� LQGLFDWHV ZKDW NLQG RI HUURU RFFXUUHG�

< 9DOXH (UURU 7\SH

� 'HYLFH QDPH QRW IRXQG �,QYDOLG GHYLFH RU ILOH QDPH LQ '(/(7(� /,67� 2/'� RU
6$9( FRPPDQG�

� 'HYLFH ZULWH SURWHFWHG �$WWHPSWLQJ WR ZULWH WR D SURWHFWHG ILOH�
� %DG RSHQ DWWULEXWH �2QH RU PRUH 23(1 RSWLRQV DUH LOOHJDO RU GR QRW PDWFK WKH

ILOH FKDUDFWHULVWLFV�
� ,OOHJDO RSHUDWLRQ �,QSXW�RXWSXW FRPPDQG QRW YDOLG�
� 2XW RI VSDFH �$WWHPSWLQJ WRZULWH ZKHQ LQVXIILFLHQW VSDFH UHPDLQV RQ WKH VWRUDJH

PHGLXP�
� (QG RI ILOH �$WWHPSWLQJ WR UHDG SDVW WKH HQG RI D ILOH�
� 'HYLFH HUURU �'HYLFH QRW FRQQHFWHG� RU LV GDPDJHG� 7KLV HUURU FDQ RFFXU GXULQJ

ILOH SURFHVVLQJ LI DQ DFFHVVRU\ GHYLFH LV DFFLGHQWDOO\ GLVFRQQHFWHG ZKLOH WKH
SURJUDP LV UXQQLQJ��

� )LOH HUURU �7KH LQGLFDWHG ILOH GRHV QRW H[LVW RU WKH ILOH W\SH³ SURJUDP ILOH RU GDWD
ILOH ³ GRHV QRW PDWFK WKH DFFHVV PRGH��

* MEMORY FULL

�� 1RW HQRXJK PHPRU\ WR DOORFDWH WKH VSHFLILHG FKDUDFWHU LQ &+$5 VWDWHPHQW

�� *268% VWDWHPHQW EUDQFKHV WR LWV RZQ OLQH�QXPEHU

�� 3URJUDP FRQWDLQV WRR PDQ\ SHQGLQJ VXEURXWLQH EUDQFKHV ZLWK QR 5(7851 SHUIRUPHG

�� 3URJUDP FRQWDLQV WRR PDQ\ XVHU�GHILQHG IXQFWLRQV ZKLFK UHIHU WR RWKHU XVHU�GHILQHG
IXQFWLRQV

�� 5HODWLRQDO� VWULQJ� RU QXPHULF H[SUHVVLRQ WRR ORQJ

�� 8VHU�GHILQHG IXQFWLRQ UHIHUHQFHV LWVHOI

* NUMBER TOO BIG

�ZDUQLQJ JLYHQ ³ YDOXH UHSODFHG E\ FRPSXWHU OLPLW DV VKRZQ EHORZ�

�� $ QXPHULF RSHUDWLRQ SURGXFHV DQ RYHUIORZ �YDOXH JUHDWHU WKDQ ���������������(O�� RU
OHVV WKDQ ����������������(����

�� 5($'LQJ IURP'$7$ VWDWHPHQW UHVXOWV LQ DQ RYHUIORZ DVVLJQPHQW WR D QXPHULF YDULDEOH

�� ,1387 UHVXOWV LQ DQ RYHUIORZ DVVLJQPHQW WR D QXPHULF YDULDEOH
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* STRING-NUMBER MISMATCH

�� $QRQ�QXPHULFDUJXPHQW VSHFLILHG IRU DEXLOW�LQ IXQFWLRQ� WDE�IXQFWLRQ� RU H[SRQHQWLDWLRQ
RSHUDWLRQ

�� $ QRQ�QXPHULF YDOXH IRXQG LQ D VSHFLILFDWLRQ UHTXLULQJ D QXPHULF YDOXH

�� $ QRQ�VWULQJ YDOXH IRXQG LQ D VSHFLILFDWLRQ UHTXLULQJ D VWULQJ YDOXH

�� )XQFWLRQ DUJXPHQW DQG SDUDPHWHU GLVDJUHH LQ W\SH� RU IXQFWLRQ W\SH DQG H[SUHVVLRQ W\SH
GLVDJUHH IRU D XVHU�GHILQHG IXQFWLRQ

�� )LOH�QXPEHU QRW QXPHULF LQ 23(1� &/26(� ,1387� 35,17� 5(6725(

�� $WWHPSWLQJ WR DVVLJQ D VWULQJ WR D QXPHULF YDULDEOH

�� $WWHPSWLQJ WR DVVLJQ D QXPEHU WR D VWULQJ YDULDEOH

1RWH� $GGLWLRQDO HUURU FRGHV PD\ RFFXU ZKHQ \RX DUH XVLQJ YDULRXV DFFHVVRULHV� VXFK DV WKH 7, 'LVN
0HPRU\ 6\VWHP RU 6ROLG 6WDWH 7KHUPDO 3ULQWHU� ZLWK WKH FRPSXWHU� &RQVXOW WKH DSSURSULDWH GHYLFH
RZQHU
V PDQXDO IRU PRUH LQIRUPDWLRQ RQ WKHVH HUURU FRGHV�

3.9.4. Error Returned When an OLD Command Is Not Successful

* CHECK PROGRAM IN MEMORY

7KH 2/' FRPPDQG GRHV QRW FOHDU SURJUDP PHPRU\ XQOHVV WKH ORDGLQJ RSHUDWLRQ LV VXFFHVVIXO�
,I DQ 2/' FRPPDQG IDLOV RU LV LQWHUUXSWHG� KRZHYHU� DQ\ SURJUDP FXUUHQWO\ LQ PHPRU\ PD\ EH
SDUWLDOO\ RU FRPSOHWHO\ RYHUZULWWHQ E\ WKH SURJUDP EHLQJ ORDGHG� /,67 WKH SURJUDP LQ PHPRU\
EHIRUH SURFHHGLQJ�
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3.10. Accurac y Information

3.10.1. Displayed Results Versus Accurac y

&RPSXWHUV� OLNH DOO RWKHU GHYLFHV� PXVW RSHUDWH ZLWK D IL[HG VHW RI UXOHV ZLWKLQ SUHVHW OLPLWV� 7KH 7,
FRPSXWHU XVHV HVSHFLDOO\ SRZHUIXO LQWHUQDO QRWDWLRQ WR UHSUHVHQW QXPEHUV�

7KHPDWKHPDWLFDO WROHUDQFH RI WKH FRPSXWHU LV FRQWUROOHG E\ WKH QXPEHU RI GLJLWV LW XVHV IRU FDOFXODWLRQV�
7KH FRPSXWHU DSSHDUV WR XVH �� GLJLWV DV VKRZQ E\ WKH GLVSOD\� EXW DFWXDOO\ XVHV PRUH WR SHUIRUP DOO
FDOFXODWLRQV� :KHQ URXQGHG IRU GLVSOD\ SXUSRVHV� WKHVH H[WUD GLJLWV KHOS PDLQWDLQ WKH DFFXUDF\ RI WKH
YDOXHV SUHVHQWHG� ([DPSOH�

1/3 x 3 = .9999999999 (inaccurate)

7KH H[DPSOH VKRZV WKDW ��� ������������ ZKHQ PXOWLSOLHG E\ �� SURGXFHV DQ LQDFFXUDWH DQVZHU�
+RZHYHU� D ���GLJLW VWULQJ RI QLQHV� ZKHQ URXQGHG WR �� SODFHV� ZLOO HTXDO �������������

7KH KLJKHU RUGHU PDWKHPDWLFDO IXQFWLRQV XVH LWHUDWLYH DQG SRO\QRPLDO FDOFXODWLRQV� 7KH FXPXODWLYH
URXQGLQJ HUURU LV XVXDOO\PDLQWDLQHG EHORZ WKH ���GLJLW GLVSOD\ VR WKDW QR HIIHFW FDQ EH VHHQ� 7KH ���GLJLW
UHSUHVHQWDWLRQ RI D QXPEHU LV WKUHH RUGHUV RI PDJQLWXGH IURP WKH GLVSOD\HG WHQWK GLJLW� ,Q WKLV ZD\ WKH
GLVSOD\ DVVXUHV WKDW UHVXOWV DUH URXQGHG DFFXUDWHO\ WR WHQ GLJLWV�

1RUPDOO\ WKHUH LV QR QHHG WR HYHQ FRQVLGHU WKH XQGLVSOD\HG GLJLWV� 2Q FHUWDLQ FDOFXODWLRQV� DV ZLWK DQ\
FRPSXWHU� WKHVH GLJLWV PD\ DSSHDU DV DQ DQVZHU ZKHQ QRW H[SHFWHG� 7KH PDWKHPDWLFDO OLPLWV RI D ILQLWH
RSHUDWLRQ �ZRUG OHQJWK� WUXQFDWLRQ DQG URXQGLQJ HUURUV� GR QRW DOORZ WKHVH GLJLWV WR DOZD\V EH FRPSOHWHO\
DFFXUDWH� 7KHUHIRUH� ZKHQ VXEWUDFWLQJ WZR H[SUHVVLRQV ZKLFK DUH PDWKHPDWLFDOO\ HTXDO� WKH FRPSXWHU
PD\ GLVSOD\ D QRQ]HUR UHVXOW� ([DPSOH�

X = 2/3 - 1/3 - 1/3
PRINT X
1E-14

7KH ILQDO UHVXOW LQGLFDWHV D GLVFUHSDQF\ LQ WKH IRXUWHHQWK GLJLW�

7KH DERYH IDFW LV HVSHFLDOO\ LPSRUWDQWZKHQZULWLQJ \RXU RZQ SURJUDPV�:KHQ WHVWLQJ D FDOFXODWHG UHVXOW
WR EH HTXDO WR DQRWKHU YDOXH� SUHFDXWLRQV VKRXOG EH WDNHQ WR SUHYHQW LPSURSHU HYDOXDWLRQ� )RU WKH DERYH
H[DPSOH� WKH VWDWHPHQW

X =1E-10*(INT(X*1E10))

ZLOO WUXQFDWH WKH XQGLVSOD\HG GLJLWV RI WKH YDULDEOH ; OHDYLQJ RQO\ WKH URXQGHG GLVSOD\ YDOXH IRU IXUWKHU
XVH�
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3.10.2. Technical Information on Number Re presentation

7HFKQLFDOO\ VSHDNLQJ� \RXU FRPSXWHU XVHV D ��GLJLW 5DGL[����PDQWLVVD IRU LQWHUQDO FDOFXODWLRQV� $ VLQJOH
5DGL[���� GLJLW KDV D UDQJH RI YDOXH IURP � WR �� LQ EDVH��� DULWKPHWLF� 7KLV PHDQV WKDW D ��GLJLW
5DGL[���� QXPEHU ZLOO FRUUHVSRQG WR GHFLPDO SUHFLVLRQ RI �� WR �� GLJLWV� GHSHQGLQJ RQ WKH YDOXH�

5DGL[���� H[SRQHQWV UDQJH LQ YDOXH IURP ��� WR ��� ZKLFK \LHOG GHFLPDO YDOXHV RI ������ WR ������� 7KH
5DGL[���� PDQWLVVD DQG H[SRQHQW FRPELQH WR SURYLGH DQ HTXLYDOHQW GHFLPDO UDQJH RI IURP
����������������(��� WKURXJK ����������������(����� ]HUR� DQG WKHQ ����������������(���� RQ
WKURXJK ����������������(����

7KH LQWHUQDO IRUPDW RI HDFK QXPHULFDO YDOXH FRQVLVWV RI HLJKW E\WHV� 7KH ILUVW E\WH FRQWDLQV WKH H[SRQHQW
DQG LWV VLJQ� ELDVHG E\ �� KH[� 7KH UHPDLQLQJ E\WHV FRQWDLQ WKH PDQWLVVD� ZLWK WKH PRVW VLJQLILFDQW GLJLW
ILUVW� 7KH QXPEHU LV QRUPDOL]HG VR WKDW WKH GHFLPDO SRLQW LV LPPHGLDWHO\ DIWHU WKH PRVW VLJQLILFDQW GLJLW�
,I WKH QXPEHU LV QHJDWLYH� WKHQ WKH ILUVW WZR E\WHV DUH FRPSOHPHQWHG�

Examples

�� 7KH QXPEHU ����� LV UHSUHVHQWHG DV�

EXP  MSD                    LSD
41   01  1B  00  00  00  00  00

�� 7KH IUDFWLRQ ����� LV UHSUHVHQWHG DV�

3F   32  00  00  00  00  00  00

�D� 7KH YDOXH RI %�� LV UHSUHVHQWHG DV�

40   01  39  07  60  20  43  5F

�E� 7KH YDOXH RI �%�� LV�

BF   FF  39  07  60  20  43  5F
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3.11. Applications Pro grams

3.11.1. Introduction

7KH SURJUDPV LQ WKLV VHFWLRQ DUH GHVLJQHG WR LOOXVWUDWH WKH XVH RI PDQ\ RI WKH VWDWHPHQWV LQ 7, %$6,&�
,I \RX
YH QHYHU KDG DQ\ H[SHULHQFH ZLWK SURJUDPPLQJ� WKH EHVW SODFH WR EHJLQ OHDUQLQJ DERXW 7, %$6,&
LV WKH %HJLQQHU
V %$6,& ERRN LQFOXGHG ZLWK \RXU FRPSXWHU� :KHQ \RX
YH ILQLVKHG UHDGLQJ DQG ZRUNLQJ
WKURXJK WKH SURJUDPV LQ WKDW ERRN� WKHVH SURJUDPV ZLOO SURYLGH DGGLWLRQDO KHOS LQ PRUH FRPSOH[
SURJUDPPLQJ� ,I \RX
YH KDG VRPH H[SHULHQFH LQ SURJUDPPLQJ� WKHVH SURJUDPV ZLOO SURYLGH D
GHPRQVWUDWLRQ RI PDQ\ RI WKH 7, %$6,& IHDWXUHV�

7KH SURJUDPV LQFOXGHG KHUH EHJLQ DW D VLPSOH OHYHO DQG SURJUHVVLYHO\ EHFRPH PRUH FRPSOH[� 7KXV� \RX
FDQ EHJLQ DW ZKDWHYHU OHYHO \RX ZDQW� 0RVW RI WKH SURJUDPV HPSOR\ WKH FRORU JUDSKLFV DQG VRXQG
FDSDELOLWLHV RI WKH FRPSXWHU� 7KHVH VKRXOG SURYLGH \RX ZLWK D JRRG EDVLV IRU GHVLJQLQJ \RXU RZQ JUDSKLFV
DQG DGGLQJ VRXQG WR \RXU SURJUDPV�

3.11.2. Random Color Dots

7KLV SURJUDP SODFHV UDQGRP FRORU GRWV LQ UDQGRP ORFDWLRQV RQ WKH VFUHHQ� ,Q DGGLWLRQ� D UDQGRP VRXQG
LV JHQHUDWHG DQG SOD\HG ZKHQ WKH GRW LV SODFHG RQ WKH VFUHHQ�

>NEW

>100 REM RANDOM COLOR DOTS
>110 RANDOMIZE
>120 CALL CLEAR

7KH 5$1'20,=( VWDWHPHQW FDXVHV D GLIIHUHQW VHTXHQFH RI QXPEHUV WR EH JHQHUDWHG HDFK WLPH
WKH SURJUDP LV UXQ� 7KH &$// &/($5 VWDWHPHQW FOHDUV WKH VFUHHQ�

>130 FOR C=2 TO 16
>140 CALL COLOR(C,C,C)
>150 NEXT C

7KLV ORRS DVVLJQV HDFK FRORU FRGH �� WKURXJK ��� WR D GLIIHUHQW FKDUDFWHU VHW �FRGHV � WKURXJK ����

>160 N=INT(24*RND)+1
>170 Y=110*(2^(1/12))^N

7KHVH VWDWHPHQWV JHQHUDWH D UDQGRP PXVLFDO IUHTXHQF\ IRU WKH &$// 6281' VWDWHPHQW�
6WDWHPHQW ��� JHQHUDWHV QRWHV IURP WKH WHPSHUHG �WZHOYH�WRQH� VFDOH�
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>180 CHAR=INT(120*RND)+40
>190 ROW=INT(24*RND)+1
>200 COL=INT(32*RND)+1

7KHVH VWDWHPHQWV JHQHUDWH D UDQGRP FKDUDFWHU LQ WKH UDQJH RI �� WKURXJK ��� DQG D UDQGRP URZ
DQG FROXPQ ORFDWLRQ� �7KH FRORU RI WKH GRW GHSHQGV RQ WKH FKDUDFWHU VHW RI WKH UDQGRPO\ FKRVHQ
FKDUDFWHU��

>210 CALL SOUND(-500,Y,2)
>220 CALL HCHAR(ROW,COL,CHAR)

7KHVH VWDWHPHQWV SURGXFH WKH VRXQG DQG SODFH WKH VROLG FRORU GRW RQ WKH VFUHHQ� 7KHQ WKH
SURJUDP ORRSV EDFN WR JHQHUDWH D QHZ VRXQG� FRORU GRW� DQG ORFDWLRQ�

>230 GOTO 160
>RUN

�VFUHHQ FOHDUV�
�UDQGRP FRORU GRWV DSSHDU RQ WKH VFUHHQ DW GLIIHUHQW ORFDWLRQV�
�3UHVV CLEAR WR VWRS WKH SURJUDP�

3.11.3. Inchworm

7KLV SURJUDP FUHDWHV DQ LQFKZRUP WKDW PRYHV EDFN DQG IRUWK DFURVV WKH VFUHHQ� :KHQ WKH LQFKZRUP
UHDFKHV WKH HGJH RI WKH VFUHHQ� DQ �XK�RK� VRXQGV� DQG WKH LQFKZRUP WXUQV DURXQG WR JR LQ WKH RSSRVLWH
GLUHFWLRQ�

>NEW

>100 REM INCHWORM
>110 CALL CLEAR
>120 INPUT "COLOR? ":C
>130 CALL CLEAR
>140 CALL COLOR(2,C,C)
>150 XOLD=1
>160 XDIR=1

7KHVH VWDWHPHQWV DOORZ \RX WR HQWHU D FRORU IRU WKH LQFKZRUP �FRORU FRGHV ���� ���� DUH
UHFRPPHQGHG�� 7KH VFUHHQ LV WKHQ FOHDUHG� 7KH &$// &2/25 VWDWHPHQW DVVLJQV WKH FRORU \RX
VHOHFWHG WR FKDUDFWHU VHW �� ;',5 LV XVHG WR GHVLJQDWH ZKLFK GLUHFWLRQ WKH LQFKZRUP PRYHV ���
LQGLFDWHV ULJKW DQG �� LQGLFDWHV OHIW��
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>170 FOR I=1 TO 31
>180 XNEW=XOLD+XDIR
>190 CALL HCHAR(12fXNEW,42)
>200 FOR DELAY=1 TO 200
>210 NEXT DELAY
>220 CALL HCHAR(12fXOLD,32)
>230 XOLD=XNEW
>240 NEXT I

7KLV ORRS PRYHV WKH LQFKZRUP DFURVV WKH VFUHHQ� /LQH ��� FRPSXWHV ZKHUH WKH QH[W EORFN LV WR
EH GLVSOD\HG DQG OLQH ��� SODFHV WKH QHZ EORFN RQ WKH VFUHHQ� 7KH '(/$< ORRS JRYHUQV KRZ IDVW
WKH LQFKZRUP PRYHV DFURVV WKH VFUHHQ� /LQH ��� HUDVHV WKH ROG FRORU EORFN �VR D FRQWLQXRXV OLQH
ZRQ
W EH GUDZQ� E\ SODFLQJ D EODQN VSDFH RYHU WKH EORFN SUHYLRXVO\ GLVSOD\HG DW ;2/'� /LQH ���
VDYHV WKH FXUUHQW EORFN SRVLWLRQ VR D QHZ RQH FDQ WKHQ EH FRPSXWHG� 7KH ORRS LV UHSHDWHG XQWLO
WKH LQFKZRUP UHDFKHV WKH HGJH RI WKH VFUHHQ�

>250 XDIR=-XDIR
>260 CALL SOUND(100,392,2)
>270 CALL SOUND000f330,2)
>280 GOTO 170
>RUN

/LQH ��� UHYHUVHV WKH GLUHFWLRQ RI WKH LQFKZRUP� /LQHV ��� DQG ��� SURGXFH WKH �XK�RK� VRXQG�
7KHQ OLQH ��� FDXVHV WKH ORRS WR EH SHUIRUPHG DJDLQ�

�VFUHHQ FOHDUV�

COLOR? 7

�VFUHHQ FOHDUV�
�LQFKZRUP PRYHV EDFN DQG IRUWK DFURVV WKH VFUHHQ�
�3UHVV CLEAR WR VWRS WKH SURJUDP�
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3.11.4. Marquee

7KLV SURJUDP SXWV D PDUTXHH RQ WKH VFUHHQ� 7KH FRORUV DUH SURGXFHG UDQGRPO\� DQG D WRQH VRXQGV HDFK
WLPH D FRORU EDU LV SODFHG RQ WKH VFUHHQ�

>NEW

>100 REM MARQUEE
>110 RANDOMIZE
>120 CALL CLEAR
>130 FOR S=2 TO 16
>140 CALL COLOR(S,S,S)
>150 NEXT S

7KHVH VWDWHPHQWV FOHDU WKH VFUHHQ DQG DVVLJQ HDFK FKDUDFWHU VHW �� WKURXJK ��� WR D GLIIHUHQW
FRORU� 7KH 5$1'20,=( VWDWHPHQW HQVXUHV WKDW D GLIIHUHQW VHW RI FRORUV ZLOO EH SURGXFHG HDFK
WLPH WKH SURJUDP LV UXQ�

>160 CALL HCHAR(7,3,64,28)
>170 CALL HCHAR(16,3,64,28)
>180 CALL VCHAR(7,2,64,10)
>190 CALL VCHAR(7,31,64,10)

7KHVH VWDWHPHQWV SURGXFH D ERUGHU IRU WKH PDUTXHH�

>200 FOR A=3 TO 30
>210 GOSUB 310
>220 CALL VCHAR(8,A,C,4)
>230 CALL SOUND(-150,Y,2)
>240 NEXT A

7KLV ORRS SODFHV FRORU EDUV RQ WKH VFUHHQ PRYLQJ IURP OHIW WR ULJKW �FROXPQV � WKURXJK ���� (DFK
WLPH D EDU LV SODFHG RQ WKH VFUHHQ� D WRQH VRXQGV� 7KH QHJDWLYH GXUDWLRQ DOORZV WKH VRXQG WR EH
FXW RII DQG D QHZ VRXQG WR EHJLQ HDFK WLPH WKH &$// 6281' VWDWHPHQW LV SHUIRUPHG� 7KH
VXEURXWLQH EHJLQQLQJ DW OLQH ��� JHQHUDWHV WKH UDQGRP FRORUV DQG WRQHV�

>250 FOR A=30 TO 3 STEP -1
>260 GOSUB 310
>270 CALL VCHAR(12,A,C,4)
>280 CALL SOUND(-150,Y,2)
>290 NEXT A
>300 GOTO 200

7KLV ORRS LV WKH VDPH DV WKH ORRS LQ OLQHV ��� WKURXJK ��� H[FHSW WKDW WKH FRORU EDUV DUH SODFHG
RQ WKH VFUHHQPRYLQJ IURP WKH ULJKW WR WKH OHIW� 7KHVH FRORU EDUV DUH SODFHG EHORZ WKRVH JHQHUDWHG
E\ WKH SUHYLRXV ORRS� :KHQ WKH ORRS LV ILQLVKHG� WKH SURJUDP WUDQVIHUV WR OLQH ��� WR EHJLQ DW WKH
OHIW DJDLQ�
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>310 C=INT(120*RND)+40
>320 N=INT(24*RND)+1
>330 Y=220*(2^(1/12))^N
>340 RETURN

7KLV VXEURXWLQH JHQHUDWHV D UDQGRP FKDUDFWHU �WKXV DOVR JHQHUDWLQJ D UDQGRP FRORU� IRU WKH
&$// 9&+$5 VWDWHPHQWV �OLQHV ���� ����� 7KH DVVLJQPHQW VWDWHPHQWV LQ OLQHV ��� DQG ���
JHQHUDWH D UDQGRP WRQH� 7KH 5(7851 VWDWHPHQW WUDQVIHUV WKH SURJUDP WR WKH VWDWHPHQW
IROORZLQJ WKH *268% �OLQHV ���� �����

>RUN

�VFUHHQ FOHDUV�
�PDUTXHH DSSHDUV�
�3UHVV CLEAR WR VWRS WKH SURJUDP�

3.11.5. Secret Number

7KLV SURJUDP LV D VHFUHW QXPEHU JDPH� 7KH REMHFW LV WR JXHVV WKH UDQGRPO\ FKRVHQ QXPEHU EHWZHHQ �
DQG DQ XSSHU OLPLW \RX LQSXW� )RU HDFK JXHVV� \RX HQWHU WZR QXPEHUV� D ORZ DQG D KLJK JXHVV� 7KH
FRPSXWHU ZLOO WHOO \RX LI WKH VHFUHW QXPEHU LV OHVV WKDQ� JUHDWHU WKDQ� RU EHWZHHQ WKH WZR QXPEHUV \RX
HQWHU� :KHQ \RX WKLQN \RX NQRZ WKH QXPEHU� HQWHU WKH VDPH YDOXH IRU ERWK WKH ORZ DQG KLJK JXHVVHV�

>NEW

>100 REM SECRET NUMBER
>110 RANDOMIZE
>120 MSG1$="SECRET NUMBER IS"

>130 MSG2$="YOUR TWO NUMBERS"

>140 CALL CLEAR

7KH 5$1'20,=( VWDWHPHQW HQVXUHV D GLIIHUHQW VHTXHQFH RI QXPEHUV HDFK WLPH WKH SURJUDP
LV UXQ� 06*�� DQG 06*�� DUH UHSHDWHGO\ XVHG LQ 35,17 VWDWHPHQWV� 7KH &$// &/($5
VWDWHPHQW FOHDUV WKH VFUHHQ�

>150 INPUT "ENTER LIMIT? ":LI
 MIT
>160 SECRET=INT(LIMIT*RND)+1
>170 CALL CLEAR
>180 N=N+1

7KH ,1387 VWDWHPHQW VWRSV WKH SURJUDP DQG ZDLWV IRU \RX WR HQWHU D OLPLW� 7KHQ WKH VHFUHW
QXPEHU LV JHQHUDWHG� DQG WKH VFUHHQ LV FOHDUHG� 1 LV XVHG WR NHHS WUDFN RI WKH QXPEHU RI JXHVVHV
\RX PDNH�
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>190 INPUT "LOW,HIGH GUESSES:
 ":LOW,HIGH
>200 IF LOW<>HIGH THEN 220
>210 IF SECRET=LOW THEN 300
>220 IF SECRET<LOW THEN 260
>230 IF SECRET>HIGH THEN 280

7KLV ,1387 VWDWHPHQW DFFHSWV \RXU ORZ DQG KLJK JXHVVHV� ,I \RX HQWHU WKH VDPHQXPEHU IRU ERWK
JXHVVHV DQG \RX JXHVV WKH VHFUHW QXPEHU� WKH SURJUDP WUDQVIHUV WR OLQH ���� ,I WKH VHFUHW QXPEHU
LV OHVV WKDQ \RXU ORZ QXPEHU� WKH SURJUDP WUDQVIHUV WR OLQH ���� ,I WKH VHFUHW QXPEHU LV JUHDWHU
WKDQ \RXU KLJK QXPEHU� WKH SURJUDP WUDQVIHUV WR OLQH ���� ,I WKH VHFUHW QXPEHU LV EHWZHHQ \RXU
WZR QXPEHUV RU HTXDO WR RQH RI \RXU QXPEHUV� WKH SURJUDP FRQWLQXHV�

>240 PRINT MSG1$&" BETWEEN":M
 SG2$
>250 GOTO 180
>260 PRINT MSG1$&" LESS THAN"
 :MSG2$
>270 GOTO 180
>280 PRINT MSG1$&" LARGER THA
 N" :MSG 2$
>290 GOTO 180
>300 PRINT "YOU GUESSED THE S
 ECRET"
>310 PRINT "NUMBER IN ";N;"TR
 IES"

7KHVH VWDWHPHQWV SULQW D PHVVDJH WR WHOO \RX ZKHUH WKH VHFUHW QXPEHU LV LQ UHODWLRQ WR \RXU
JXHVVHV� 7KHQ WKH SURJUDP WUDQVIHUV WR OLQH ��� WR DOORZ \RX WR JXHVV DJDLQ� ,I \RX JXHVVHG WKH
VHFUHW QXPEHU� WKH FRPSXWHU WHOOV \RX KRZ PDQ\ JXHVVHV \RX WRRN�
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>320 PRINT "WANT TO PLAY AGAI
 N?"
>330 INPUT "ENTER Y OR N: ":A
 $
>340 IF A$<>"Y" THEN 390
>350 N=0
>360 PRINT "WANT TO SET A NEW
 LIMIT?"
>370 INPUT "ENTER Y OR N: ":B
>380 IF B$="Y" THEN 140 ELSE
 160
>390 END

7KHVH VWDWHPHQWV RIIHU \RX WKH FKRLFH RI SOD\LQJ DJDLQ RU VWRSSLQJ WKH SURJUDP� ,I \RX HQWHU DQ\
FKDUDFWHU RWKHU WKDQ <� WKH SURJUDP HQGV� ,I \RX ZLVK WR SOD\ DJDLQ� WKH FRXQWHU IRU WKH QXPEHU
RI JXHVVHV LV VHW WR ]HUR� DQG \RX DUH DVNHG LI \RX ZDQW WR VHW D QHZ OLPLW� ,I \RX HQWHU <� WKH
SURJUDP WUDQVIHUV EDFN WR OLQH ���� ,I \RX HQWHU DQ\ RWKHU FKDUDFWHU� WKH SURJUDP WUDQVIHUV WR
OLQH ��� WR JHQHUDWH D QHZ VHFUHW QXPEHU�

+HUH LV D VDPSOH RI WKH SURJUDP UXQ� �2I FRXUVH� \RXU VHFUHW QXPEHUV ZLOO EH GLIIHUHQW IURP WKH RQH
VKRZQ KHUH��

>RUN

�VFUHHQ FOHDUV�

ENTER LIMIT? 20

�VFUHHQ FOHDUV�

 LOW,HIGH GUESSES: 1,10
 SECRET NUMBER IS BETWEEN
 YOUR TWO NUMBERS

 LOW,HIGH GUESSES: 1,5
 SECRET NUMBER IS LARGER THAN
 YOUR TWO NUMBERS

 LOW,HIGH GUESSES: 7,7
 YOU GUESSED THE SECRET
 NUMBER IN 3 TRIES
 WANT TO PLAY AGAIN?
 ENTER Y OR N: N

 ** DONE **
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3.11.6. Bouncin g Ball

7KLV SURJUDP PRYHV D EDOO DQG ERXQFHV LW RII WKH HGJHV RI WKH VFUHHQ� (DFK WLPH WKH EDOO KLWV DQ\ VLGH�
D WRQH VRXQGV� DQG WKH EDOO LV GHIOHFWHG� 7KH IROORZLQJ VSHFLDO FKDUDFWHU LV XVHG WR GHILQH WKH EDOO�

%ORFN

FRGHV

; ; ; ; �&

; ; ; ; ; ; �(

; ; ; ; ; ; ; ; ))

; ; ; ; ; ; ; ; ))

; ; ; ; ; ; ; ; ))

; ; ; ; ; ; ; ; ))

; ; ; ; ; ; �(

; ; ; ; �&

>NEW

>100 REM BOUNCING BALL
>110 CALL CLEAR
>120 CALL CHAR(96,"3C7EFFFFFF
 FF7E3C11)

7KHVH VWDWHPHQWV FOHDU WKH VFUHHQ DQG GHILQH FKDUDFWHU �� DV WKH EDOO�

>130 INPUT "BALL COLOR? ":C
>140 INPUT "SCREEN COLOR? ":S

>150 CALL CLEAR
>160 CALL COLOR(9,C,S)
>170 CALL COLOR(1,S,S)

7KHVH VWDWHPHQWV DOORZ \RX WR LQSXW WKH FRORU RI WKH EDOO DQG WKH VFUHHQ EDFNJURXQG FRORU� 1RWH
WKDW GHILQLQJ WKH VFUHHQ FRORU E\ XVLQJ FKDUDFWHU VHW �� ZKLFK LQFOXGHV FKDUDFWHU �� �WKH EODQN
VSDFH�� JLYHV GHILQLWH OLPLWV IRU WKH VFUHHQ HGJH� 7KH VFUHHQ LV FOHDUHG ZKHQ WKH FRORUV KDYH EHHQ
HQWHUHG�
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>180 X=16
>190 Y=12
>200 XDIR=1
>210 YDIR=1

7KHVH VWDWHPHQWV JLYH WKH VWDUWLQJ SRVLWLRQ IRU WKH EDOO DQG VHW WKH SDUDPHWHUV ZKLFKZLOO FRQWURO
WKH ; DQG < GLUHFWLRQ�

>220 X=X+XDIR
>230 Y=Y+YDIR

7KHVH VWDWHPHQWV FRPSXWH WKH QH[W EDOO SRVLWLRQ� 7KH GLUHFWLRQ WKH EDOO PRYHV GHSHQGV RQ WKH
FXUUHQW YDOXHV RI ;',5 ��� LQGLFDWHV ULJKW� �� LQGLFDWHV OHIW� DQG <',5 ��� LQGLFDWHV XS� ��
LQGLFDWHV GRZQ��

>240 IF X<1 THEN 310
>250 IF X>32 THEN 310
>260 IF Y<1 THEN 360
>270 IF Y>24 THEN 360

7KHVH VWDWHPHQWV WHVW WR VHH LI WKH QHZ EDOO SRVLWLRQ LV VWLOO RQ WKH VFUHHQ� ,I HLWKHU WKH URZ �<�
RU FROXPQ �;� YDOXH LV RXW RI UDQJH� WKHQ WKH SURJUDP WUDQVIHUV WR OLQH ��� �FROXPQ RXW RI UDQJH�
RU OLQH ��� �URZ RXW RI UDQJH� WR FKDQJH WKH EDOO GLUHFWLRQ�

>280 CALL CLEAR
>290 CALL HCHAR(Y,X,96)
>300 GOTO 220

,I WKH QHZ EDOO SRVLWLRQ LV VWLOO RQ WKH VFUHHQ� WKHQ WKH VFUHHQ LV FOHDUHG WR HUDVH WKH ROG EDOO
ORFDWLRQ� 7KH EDOO LV WKHQ GLVSOD\HG DW WKH QHZ ORFDWLRQ GHVLJQDWHG E\ < DQG ;�

>310 XDIR=-XDIR
>320 CALL SOUND(30,380,2)
>330 IF Y<1 THEN 360
>340 IF Y>24 THEN 360
>350 GOTO 220

7KHVH VWDWHPHQWV FKDQJH WKH GLUHFWLRQ RI WKH EDOO LI ; LV RXW RI UDQJH� 7KH &$// 6281'
VWDWHPHQW SURGXFHV WKH �ERXQFLQJ� WRQH� /LQHV ��� DQG ��� FKHFN WR VHH LI < LV DOVR RXW RI UDQJH�
,I LW LV� WKH SURJUDP WUDQVIHUV WR FKDQJH WKH < GLUHFWLRQ� ,I QRW� WKH SURJUDP WUDQVIHUV WR OLQH ���
WR FRPSXWH D QHZ EDOO SRVLWLRQ�
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>360 YDIR=-YDIR
>370 CALL SOUND(30,380,2)
>380 GOTO 220

7KHVH VWDWHPHQWV FKDQJH WKH GLUHFWLRQ RI WKH EDOO LI < LV RXW RI UDQJH� 7KH &$// 6281'
VWDWHPHQW SURGXFHV WKH �ERXQFLQJ� WRQH� 7KH SURJUDP WKHQ WUDQVIHUV WR OLQH ��� WR FRPSXWH WKH
QHZ EDOO SRVLWLRQ�

>RUN

�VFUHHQ FOHDUV�

BALL COLOR? 5
SCREEN COLOR? 15

�EDOO DSSHDUV LQ FHQWHU RI VFUHHQ DQG EHJLQV ERXQFLQJ�
�3UHVV CLEAR WR VWRS WKH SURJUDP�

3.11.7. Checkbook Balance

2QFH HDFK PRQWK DOO RI XV KDYH WKH RSSRUWXQLW\ WR WDFNOH �EDODQFLQJ� RXU FKHFNERRNV DJDLQVW RXU EDQN
VWDWHPHQWV� 1RUPDOO\� WKH FKHFNERRN EDODQFH ZLOO QRW DJUHH ZLWK WKH EDODQFH VKRZQ RQ WKH EDQN
VWDWHPHQW EHFDXVH WKHUH DUH FKHFNV DQG GHSRVLWV WKDW KDYHQ
W FOHDUHG \HW� 7KLV SURJUDP ZLOO KHOS \RX
EDODQFH \RXU FKHFNERRN TXLFNO\ DQG HDVLO\�

>NEW

>100 REM CHECKBOOK BALANCE
>110 CALL CLEAR
>120 INPUT "BANK BALANCE? ":B
 ALANCE

7KHVH VWDWHPHQWV FOHDU WKH VFUHHQ DQG DOORZ \RX WR LQSXW WKH EDODQFH VKRZQ RQ \RXU EDQN
VWDWHPHQW�

>130 DISPLAY "ENTER EACH OUTS
 ANDING"
>140 DISPLAY "CHECK NUMBER AN
 D AMOUNT."
>150 DISPLAY
>160 DISPLAY "ENTER A ZERO FO
 R THE"
>170 DISPLAY "CHECK NUMBER WH
 EN FINISHED."
>180 DISPLAY

7KHVH VWDWHPHQWV JLYH LQVWUXFWLRQV IRU HQWHULQJ \RXU RXWVWDQGLQJ FKHFN QXPEHUV DQG DPRXQWV�
1RWH WKDW ',63/$< DQG 35,17 FDQ EH XVHG LQWHUFKDQJHDEO\�
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>190 N=N+1
>200 INPUT "CHECK NUMBER? ":C
 NUM(N)
>210 IF CNUM(N)=O THEN 250
>220 INPUT "CHECK AMOUNT? ":C
 AMT(N)
>230 CTOTAL=CTOTAL+CAMT(N)
>240 GOTO 190

7KLV ORRS VHWV XS WKH SURFHGXUH IRU HQWHULQJ HDFK FKHFN QXPEHU DQG DPRXQW� 7KHVH YDOXHV DUH
VWRUHG LQ DUUD\V� ,I WKH FKHFN QXPEHU HTXDOV ]HUR� WKH SURJUDP WUDQVIHUV RXW RI WKH ORRS� &727$/
LV WKH WRWDO DPRXQW RI RXWVWDQGLQJ FKHFNV� (DFK WLPH D FKHFN DPRXQW LV LQSXW� WKH SURJUDP
WUDQVIHUV WR OLQH ��� WR LQSXW DQRWKHU FKHFN QXPEHU DQG DPRXQW�

>250 DISPLAY "ENTER EACH OUTS
 TANDING"
>260 DISPLAY "DEPOSIT AMOUNT.
 "
>270 DISPLAY
>280 DISPLAY "ENTER A ZERO AM
 OUNT"
>290 DISPLAY "WHEN FINISHED."

>300 DISPLAY

7KHVH VWDWHPHQWV JLYH LQVWUXFWLRQV IRU HQWHULQJ \RXU RXWVWDQGLQJ GHSRVLWV�

>310 M=M+1
>320 INPUT "DEPOSIT AMOUNT?
 :DAMT(M)
>330 IF DAMT(M)=0 THEN 360
>340 DTOTAL=DTOTAL+DAMT(M)
>350 GOTO 310

7KLV ORRS DVNV IRU DQG DFFHSWV HDFK RXWVWDQGLQJ GHSRVLW DPRXQW� ,I WKH GHSRVLW DPRXQW HTXDOV
]HUR� WKH SURJUDP WUDQVIHUV RXW RI WKH ORRS� '727$/ LV WKH WRWDO DPRXQW RI RXWVWDQGLQJ GHSRVLWV�
$IWHU HDFK RXWVWDQGLQJ GHSRVLW LV DGGHG WR WKH WRWDO� WKH SURJUDP WUDQVIHUV WR OLQH ��� WR DFFHSW
DQRWKHU GHSRVLW DPRXQW�
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>360 NBAL=BALANCE-CTOTAL+DTOT
 AL
>370 DISPLAY "NEW BALANCE=
 NBAL
>380 INPUT "CHECKBOOK BALANCE
 ? ":CBAL
>390 DISPLAY "CORRECTION= ";N
 BAL-CBAL
>400 END

7KHVH VWDWHPHQWV FRPSXWH DQG GLVSOD\ WKH QHZ EDODQFH� 7KHQ \RX HQWHU WKH FXUUHQW EDODQFH LQ
\RXU FKHFNERRN� �%H VXUH \RX KDYH VXEWUDFWHG EDQN VHUYLFH FKDUJHV EHIRUH \RX HQWHU WKH FXUUHQW
EDODQFH�� 7KH FRUUHFWLRQ QHFHVVDU\ WR PDNH \RXU FKHFNERRN DJUHH ZLWK WKH EDQN VWDWHPHQW LV
WKHQ FRPSXWHG DQG GLVSOD\HG�

+HUH LV D VDPSOH SURJUDP UXQ�

>RUN

�VFUHHQ FOHDUV�

 BANK BALANCE? 940.26

 ENTER EACH OUTSTANDING
 CHECK NUMBER AND AMOUNT.

 ENTER A ZERO FOR THE
 CHECK NUMBER WHEN FINISHED.

 CHECK NUMBER? 212
 CHECK AMOUNT? 76.83
 CHECK NUMBER? 213
 CHECK AMOUNT? 122.87
 CHECK NUMBER? 216
 CHECK AMOUNT? 219.50
 CHECK NUMBER? 218
 CHECK AMOUNT? 397.31
 CHECK NUMBER? 219
 CHECK AMOUNT? 231.00
 CHECK NUMBER? 220
 CHECK AMOUNT? 138.25
 CHECK NUMBER? 0
 ENTER EACH OUTSTANDING
 DEPOSIT AMOUNT.

 ENTER A ZERO AMOUNT
 WHEN FINISHED.

 DEPOSIT AMOUNT? 450
 DEPOSIT AMOUNT? 0
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 NEW BALANCE= 204.5

 CHECKBOOK BALANCE? 209.15
 CORRECTION= -4.65

 ** DONE **

3.11.8. Codebreaker

&RGHEUHDNHU LV D JDPH LQ ZKLFK WKH FRPSXWHU JHQHUDWHV D IRXU�GLJLW FRGH QXPEHU� DQG \RX WU\ WR JXHVV
LW� =HURV DUH QRW DOORZHG� DQG QR WZR GLJLWV PD\ EH WKH VDPH� (YHQ ZLWK WKHVH UHVWULFWLRQV� WKHUH DUH ����
SRVVLEOH FRGHV� PDNLQJ VOLP \RXU FKDQFHV RI JXHVVLQJ WKH QXPEHU RQ WKH ILUVW WU\� <RXU JXHVV LV
DXWRPDWLFDOO\ VFRUHG E\ WKH FRPSXWHU� <RXU VFRUH IRU HDFK JXHVV LV GLVSOD\HG LQ WKH IRUP �1�5�� ZKHUH
1 LV WKH QXPEHU RI GLJLWV LQ \RXU WULDO QXPEHU WKDW DSSHDU LQ WKH VHFUHW QXPEHU DQG DUH SRVLWLRQHG
FRUUHFWO\ DQG 5 LV WKH QXPEHU RI GLJLWV LQ \RXU JXHVV ZKLFK DOWKRXJK FRUUHFW� DUH LPSURSHUO\ SODFHG� )RU
H[DPSOH� LI WKH QXPEHU JHQHUDWHG E\ WKH FRPSXWHU LV ���� DQG \RX JXHVV ����� \RX UHFHLYH D VFRUH RI ����
7KLV LQGLFDWHV WKDW RQH QXPEHU \RX JXHVVHG LV LQ WKH ULJKW SODFH �WKH �� DQG WKDW WZR RI \RXU RWKHU
QXPEHUV �� DQG �� DUH SUHVHQW LQ WKH VHFUHW QXPEHU� EXW QRW LQ WKH ULJKW SODFH� $ VFRUH RI ��� LQGLFDWHV
WKDW \RXU JXHVV LV FRUUHFW�

>NEW

>100 REM CODEBREAKER GAME
>110 RANDOMIZE
>120 CALL CLEAR
>130 FOR I=1 TO 4
>140 N(I)=INT(9*RND)+1
>150 IF I=1 THEN 190
>160 FOR J=1 TO I-1
>170 IF N(I)=N(J) THEN 140
>180 NEXT J
>190 NEXT I
>200 TRIES=0

7KH 5$1'20,=( VWDWHPHQW HQVXUHV WKDW D GLIIHUHQW QXPEHU ZLOO EH JHQHUDWHG HDFK WLPH WKH
SURJUDP LV UXQ� $IWHU WKH VFUHHQ LV FOHDUHG� WKH FRPSXWHU JHQHUDWHV WKH IRXU�GLJLW QXPEHU� 1RWH
WKDW HDFK GLJLW LV VWRUHG VHSDUDWHO\ LQ WKH DUUD\� 1� 7KH -�ORRS EHJLQQLQJ DW OLQH ��� HQVXUHV WKDW
QR WZR GLJLWV LQ WKH QXPEHU JHQHUDWHG DUH WKH VDPH� 7KH QXPEHU RI WULHV LV VHW WR ]HUR IRU HDFK
QHZ IRXU�GLJLW QXPEHU JHQHUDWHG�

>210 INPUT "ENTER GUESS? ":GU
 ESS
>220 SCORE=0
>230 TRIES=TRIES+1

7KH ,1387 VWDWHPHQW VWRSV WKH SURJUDP DQG ZDLWV IRU \RX WR HQWHU \RXU JXHVV� %H VXUH WR HQWHU
D IRXU�GLJLW LQWHJHU QXPEHU� (DFK WLPH \RX JXHVV D QXPEHU� WKH VFRUH LV VHW WR ]HUR� DQG WKH
QXPEHU RI WULHV LV LQFUHDVHG E\ RQH�
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>240 FOR K=4 TO 1 STEP -1
>250 DIGIT=(GUESS/10-INT(GUES
 S/10))*10
>260 IF DIGIT<>N(K) THEN 290
>270 SCORE=SCORE+1
>280 GOTO 340
>290 FOR L=1 TO 4
>300 IF N(L)<>DIGIT THEN 330
>310 SCORE=SCORE+.1
>320 GOTO 340
>330 NEXT L
>340 GUESS=INT(GUESS/10)
>350 NEXT K

/LQH ��� WDNHV WKH ODVW GLJLW IURP WKH JXHVV VR WKDW LW PD\ EH FRPSDUHG DJDLQVW WKH FRGH QXPEHU�
,I WKH GLJLW PDWFKHV WKH FRGH QXPEHU LQ WKH VDPH SRVLWLRQ� WKHQ WKH VFRUH LV LQFUHDVHG E\ �� ,I QRW�
WKHQ WKH /�ORRS LV XVHG WR FRPSDUH WKH GLJLW DJDLQVW WKH RWKHU SRVLWLRQV LQ WKH FRGH QXPEHU� ,I LW
PDWFKHV DQ\ RWKHU SRVLWLRQ LQ WKH FRGH QXPEHU� WKHQ �� LV DGGHG WR WKH VFRUH� /LQH ��� HOLPLQDWHV
WKH ODVW GLJLW IURP WKH JXHVV� VR WKDW WKH QH[W GLJLW FDQ EH WDNHQ IRU WKH FRPSDULVRQ�:KHQ DOO IRXU
GLJLWV KDYH EHHQ FRPSDUHG� WKH SURJUDP FRQWLQXHV DW OLQH ����

>360 IF INT(SCORE)<>SCORE THE
 N 390
>370 PRINT STR$(SCORE)&".0"
>380 GOTO 430
>390 IF SCORE>1 THEN 420
>400 PRINT "0"&STR$(SCORE)
>410 GOTO 430
>420 PRINT STR$(SCORE)
>430 IF SCORE<>4 THEN 210

7KHVH VWDWHPHQWV SULQW WKH VFRUH IRU HDFK JXHVV� 6WULQJV DUH XVHG LQ GLVSOD\LQJ WKH VFRUH WR LQVXUH
WKDW WKH VFRUH LV DOZD\V GLVSOD\HG LQ WKH �1�5� IRUPDW� ,I WKH VFRUH LV DQ LQWHJHU QXPEHU� WKHQ D
���� �OLQH ���� PXVW EH DGGHG DIWHU WKH QXPEHU� ,I WKH VFRUH LV OHVV WKDQ RQH� WKHQ D ��� �OLQH ����
PXVW EH DGGHG EHIRUH WKH QXPEHU� ,I WKH VFRUH LV D QRQ�LQWHJHU DQG JUHDWHU WKDQ RQH� WKHQ MXVW
WKH VFRUH LWVHOI LV SULQWHG �OLQH ����� ,I WKH VFRUH LV QRW HTXDO WR �� WKH SURJUDP WUDQVIHUV WR OLQH
��� WR DFFHSW DQRWKHU JXHVV�
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>440 PRINT "YOU TOOK "&STR$(T
 RIES)V TRIES TO GUESS"
>450 PRINT "THE CODE NUMBER."

>460 DISPLAY "WOULD YOU LIKE
 TO PLAY AGAIN"
>470 INPUT "ENTER Y OR N: ":A

>480 IF A$="Y" THEN 110
>490 END

7KHVH VWDWHPHQWV SULQW WKH QXPEHU RI WULHV \RX WRRN WR JXHVV WKH FRGH QXPEHU� 7KHQ WKH
FRPSXWHU DVNV LI \RX ZDQW WR SOD\ DJDLQ� ,I \RX HQWHU <� WKH SURJUDP WUDQVIHUV WR OLQH ��� WR
JHQHUDWH D QHZ QXPEHU� ,I \RX HQWHU DQ\WKLQJ HOVH� WKH SURJUDP VWRSV�

+HUH LV D VDPSOH RI D SURJUDP UXQ� �2I FRXUVH� \RXU FRGH QXPEHUV ZLOO EH GLIIHUHQW��

>RUN

�VFUHHQ FOHDUV�

 ENTER GUESS? 1234
 0.1
 ENTER GUESS? 5678
 2.1
 ENTER GUESS? 9238
 1.0
 ENTER GUESS? 5694
 1.0
 ENTER GUESS? 5198
 2.1
 ENTER GUESS? 5718
 4.0
 YOU TOOK 6 TRIES TO GUESS
 THE CODE NUMBER.
 WOULD YOU LIKE TO PLAY AGAIN
 ENTER Y OR N: N

 ** DONE **
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3.11.9. Character Definition

7KLV SURJUDP DOORZV \RX WR GHILQH VSHFLDO JUDSKLFV FKDUDFWHUV XVLQJ WKH FRPSXWHU� $Q � [ � JULG LV
GLVSOD\HG RQ WKH VFUHHQ� <RX WKHQ FKRRVH ZKLFK �GRWV� WR WXUQ RQ DQG ZKLFK WR OHDYH WXUQHG RII� $IWHU WKH
FKDUDFWHU KDV EHHQ GHVLJQHG� WKH SURJUDP GHWHUPLQHV DQG GLVSOD\V WKH +(; VWULQJ WR EH HQWHUHG LQ WKH
&$// &+$5 VWDWHPHQW�

>NEW

>100 REM CHARACTER DEFINITION

>110 DIM B(8,8)
>120 CALL CHAR(100,,"")
>130 CALL CHAR(101,"FFFFFFFFF
 FFFFFFF")
>140 CALL COLOR(9,2,16)
>150 CALL CLEAR
>160 M$="AUTO CHARACTER DEFIN
 IT ION"
>170 Y=3
>180 X=4
>190 GOSUB 770
>200 M$="12345678"
>210 Y=8
>220 GOSUB 770
>230 GOSUB 820
>240 M$="0=OFF=WHITE"
>250 Y=22
>260 X=4
>270 GOSUB 770
>280 M$="1=ON=BLACK"
>290 Y=23
>300 GOSUB 770
>310 FOR R=1 TO 8
>320 CALL HCHAR(8+R,5,100,8)
>330 NEXT R

7KHVH VWDWHPHQWV GHILQH WKH RII GRW FKDUDFWHU �OLQH ���� DQG WKH RQ GRW FKDUDFWHU �OLQH ����� %ODFN
LV XVHG DV WKH IRUHJURXQG FRORU �RQ GRW� DQG ZKLWH LV XVHG DV WKH EDFNJURXQG FRORU �RII GRW�� 7KH
VFUHHQ LV WKHQ FOHDUHG DQG WKH ODEHOV QHHGHG RQ WKH VFUHHQ DUH GLVSOD\HG DW WKH QHFHVVDU\
ORFDWLRQV� 1RWH WKDW WKH VXEURXWLQH EHJLQQLQJ DW OLQH ��� LV XVHG WR SULQW D VWULQJ KRUL]RQWDOO\ RQ
WKH VFUHHQ DQG WKH VXEURXWLQH EHJLQQLQJ DW OLQH ��� LV XVHG WR SULQW D VWULQJ YHUWLFDOO\ RQ WKH
VFUHHQ� 7KH 5�ORRS LV XVHG WR SODFH WKH �[� JULG �DOO GRWV WXUQHG RII� RQ WKH VFUHHQ�
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>340 FOR R=1 TO 8
>350 FOR C=1 TO 8
>360 CALL HCHAR(8+R,4+C,30)
>370 CALL KEY(0,KEY,STATUS)
>380 IF STATUS=O THEN 370
>390 IF (KEY<>8)+(KEY<>9)=-2
 THEN 420
>400 GOSUB 870
>410 GOTO 360
>420 KEY=KEY-48
>430 IF (KEY<0)+(KEY>1)<=-1 T
 HEN 370
>440 B(R,C)=KEY
>450 CALL HCHAR(8+R,4+C,100+K
 EY)
>460 NEXT C
>470 NEXT R

This loop allows you to turn the "dots" either RQ RU RII� 7R WXUQ D GRW RQ� SUHVV

WKH 1 NH\� 7R OHDYH D GRW WXUQHG RII� SUHVV WKH 0 NH\� 7KH FXUVRU VWDUWV LQ WKH XSSHU OHIW FRUQHU
�URZ �� FROXPQ �� RI WKH JULG� (DFK WLPH \RX SUHVV D NH\� WKH GRW LV WXUQHG RQ RU RII DQG WKH FXUVRU
PRYHV WR WKH QH[W SRVLWLRQ� :KHQ WKH HQG RI D URZ LV UHDFKHG� WKH FXUVRU DXWRPDWLFDOO\ PRYHV WR
WKH QH[W URZ� :KHQ WKH ODVW �GRW� LV WXUQHG RQ RU RII� WKH SURJUDP FRQWLQXHV WR GHWHUPLQH WKH
+(; VWULQJ� /LQH ��� SHUIRUPV D ORJLFDO 25� ,I WKH NH\ \RX SUHVVHG ZDV QRW D ]HUR RU D RQH� WKH
SURJUDP WUDQVIHUV EDFN WR OLQH ��� WR DFFHSW D QHZ NH\ LQSXW� (UURUV LQ WKH JULG FDQ EH FRUUHFWHG
EHIRUH WKH ODVW GRW �URZ �� FROXPQ �� LV HQWHUHG E\ XVLQJ WKH /()7 DUURZ DQG 5,*+7 DUURZ NH\V�
,I HLWKHU RI WKHVH NH\V LV SUHVVHG� WKHQ WKH SURJUDP WUDQVIHUV WR WKH VXEURXWLQH EHJLQQLQJ DW OLQH
���� 7KH VXEURXWLQH PRYHV WKH FXUVRU LQ WKH DSSURSULDWH GLUHFWLRQ DQG WR WKH QH[W URZ XS RU
GRZQ DV QHFHVVDU\�
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>480 HEX$="0123456789ABCDEF"
>490 M$=""
>500 FOR R=1 TO 8
>510 LOW=B(R,5)*8+B(R,6)*4+B(
 R,7)*2+B(R,8)+1
>520 HIGH=B(R,1)*8+B(R,2)*4+B
 (R,3)*2+B(R,4)+1
>530 M$=M$&SEG$(HEX$,HIGH,1)&
 SEG$(HEX$,LOW,1)
>540 NEXT R
>550 CALL CHAR(102,M$)
>560 CALL HCHAR(8,20,102)
>570 FOR R=0 TO 2
>580 CALL HCHAR(12+R,20,102,3
 )
>590 NEXT R

7KHVH VWDWHPHQWV GHWHUPLQH WKH KH[DGHFLPDO FRGH IRU HDFK URZ LQ WKH JULG� :KHQ WKH FRGH LV
GHWHUPLQHG� FKDUDFWHU ��� LV GHILQHG WR EH WKH FKDUDFWHU VKRZQ RQ WKH ODUJH JULG� 7KH QHZO\
GHILQHG FKDUDFWHU LV WKHQ GLVSOD\HG RQ WKH VFUHHQ DW URZ �� FROXPQ ��� 7KH FKDUDFWHU LV DOVR
GLVSOD\HG LQ D ��E\�� SDWWHUQ� 7KHQ WKH KH[DGHFLPDO FRGH GHILQLQJ WKDW FKDUDFWHU LV GLVSOD\HG�
/LQHV ��� WKURXJK ��� SULQW LQVWUXFWLRQV RQ WKH VFUHHQ IRU \RX WR GHILQH D QHZ FKDUDFWHU� ,I \RX
DUH ILQLVKHG GHILQLQJ FKDUDFWHUV� SUHVV 4 DQG WKH SURJUDP VWRSV� ,I \RX SUHVV DQ\ RWKHU NH\� WKH
SURJUDP WUDQVIHUV WR OLQH ��� WR FOHDU WKH VFUHHQ DQG EHJLQ DJDLQ�
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>600 Y=16
>610 X = 12
>620 GOSUB 770
>630 M$="PRESS Q TO QUIT"
>640 Y=18
>650 X=12
>660 GOSUB 770
>670 M$="PRESS ANY OTHER"
>680 Y=19
>690 GOSUB 770
>700 M$="KEY TO CONTINUE"
>710 Y=20
>720 GOSUB 770
>730 CALL KEY(0,KEY,STATUS)
>740 IF STATUS=0 THEN 730
>750 IF KEY<>81 THEN 140
>760 STOP
>770 FOR I=1 TO LEN(M$)
>780 CODE=ASC(SEG$(M$,I,1))
>790 CALL HCHAR(Y,X+I,CODE)
>800 NEXT I
>810 RETURN
>820 FOR I=1 TO LEN(M$)
>830 CODE=ASC(SEG$(M$,I,1))
>840 CALL HCHAR(Y+I,X,CODE)
>850 NEXT I
>860 RETURN

7KHVH VXEURXWLQHV SULQW D JLYHQ VWULQJ EHJLQQLQJ DW D VSHFLILHG URZ DQG FROXPQ RQ WKH VFUHHQ�
/LQHV ��� WKURXJK ��� SULQW D VWULQJ KRUL]RQWDOO\� /LQHV ��� WKURXJK ��� SULQW D VWULQJ YHUWLFDOO\�
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>870 CALL HCHAR(8+Rf4+C,100+B
 (R,C))
>880 IF KEY=9 THEN 960
>890 C=C-1
>900 IF C<>O THEN 1020
>910 C=8
>920 R=R-1
>930 IF R<>O THEN 1020
>940 R=8
>950 GOTO 1020
>960 C=C+1
>970 IF C<>9 THEN 1020
>980 C=1
>990 R=R+1
>1000 IF R<>9 THEN 1020
>1010 R=1
>1020 RETURN

7KLV VXEURXWLQH LV XVHG WR DOORZ \RX WR FKDQJH WKH GRWV \RX KDYH WXUQHG RQ RU RII� )LUVW� WKH QHZ
FXUVRU ORFDWLRQ LV FKHFNHG� ,I WKH FXUVRU LV DW WKH HQG RI WKH OLQH DQG WKH 5,*+7 DUURZ NH\ LV
SUHVVHG� WKH FXUVRU PRYHV WR WKH OHIW VLGH RI WKH QH[W OLQH GRZQ� ,I WKH FXUVRU LV DW WKH EHJLQQLQJ
RI WKH OLQH DQG WKH /()7 DUURZ NH\ LV SUHVVHG� WKH FXUVRU PRYHV WR WKH ULJKW VLGH RI WKH QH[W OLQH
XS� ,I WKH FXUVRU LV DW WKH XSSHU OHIW FRUQHU DQG WKH /()7 DUURZ NH\ LV SUHVVHG� WKH FXUVRU PRYHV
WR WKH ORZHU ULJKW FRUQHU� ,I WKH FXUVRU LV DW WKH ORZHU ULJKW FRUQHU DQG WKH 5,*+7 DUURZ NH\ LV
SUHVVHG� WKH FXUVRU PRYHV WR WKH XSSHU OHIW KDQG FRUQHU�

$ VDPSOH RI WKH VFUHHQ IRU D SURJUDP UXQ LV VKRZQ EHORZ�

>RUN

�VFUHHQ FOHDUV�
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3.11.10. Graphics Match

7KLV JDPH SURJUDP JLYHV DQ H[DPSOH RI GHYHORSLQJ VSHFLDO JUDSKLFV IRU \RXU RZQ XVH� 7KHUH DUH VL[
GLIIHUHQW JUDSKLFV FKDUDFWHUV GHILQHG� 7KHVH DUH� KHDUW� FKHUU\� EHOO� OHPRQ� GLDPRQG� DQG EDU� 7R SOD\
WKH JDPH \RX QHHG RQO\ WR UXQ WKH SURJUDP� 7KH FRPSXWHU JHQHUDWHV WKUHH UDQGRPQXPEHUV LQ WKH UDQJH
� WKURXJK �� (DFK WLPH D QXPEHU LV JHQHUDWHG� WKH SLFWXUH FRUUHVSRQGLQJ WR WKH QXPEHU LV GLVSOD\HG RQ
WKH VFUHHQ� 6FRULQJ GHSHQGV RQ KRZ PDQ\ DQG LQ ZKDW ZD\ WKH WKUHH SLFWXUHV PDWFK� :KHQ WKH WKUHH
SLFWXUHV DQG WKH VFRUH KDYH EHHQ GLVSOD\HG� \RX DUH RIIHUHG WKH FKRLFH RI SOD\LQJ DJDLQ�

>NEW

>100 REM GRAPHICS MATCH
>110 CALL COLOR(9,7,16)
>120 CALL COLOR(10,13,16)
>130 CALL COLOR(11,2,16)
>140 CALL COLOR(12,6,16)
>150 CALL COLOR(13,11,16)
>160 CALL COLOR(14,5,16)

7KHVH VWDWHPHQWV GHILQH WKH FRORUV IRU HDFK RI WKH FKDUDFWHUV� 7KH FRORUV XVHG DUH�

*UDSKLFV

&KDUDFWHU &RORU

+HDUW 0HGLXP 5HG
&KHUU\ 0HGLXP 5HG ZLWK 'DUN *UHHQ VWHP
%HOO /LJKW %OXH ZLWK %ODFN KDQGOH
/HPRQ 'DUN <HOORZ
'LDPRQG 'DUN *UHHQ
%DU 'DUN %OXH

$ ZKLWH EDFNJURXQG LV XVHG IRU DOO RI WKH SLFWXUHV�
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>170 CALL CHAR(96,"00001C3E7F
 7F7F7F")
>180 CALL CHAR(97,"0000387CFE
 FEFEFE")
>190 CALL CHAR(98,"3FIF0F0703
 01")
>200 CALL CHAR(99,"FCF8F0E0C0
 80")

7KHVH VWDWHPHQWV GHILQH WKH KHDUW� 1RWH WKDW LQ OLQHV ��� DQG ���� WKH ODVW IRXU ]HURV DUH
RPLWWHG� 7KLV VDYHV WLPH LQ HQWHULQJ WKH OLQHV VLQFH WKH FRPSXWHU DXWRPDWLFDOO\ ILOOV WKH
UHPDLQLQJ OHQJWK RI WKH VWULQJ ZLWK ]HURV�

%ORFN

FRGHV

%ORFN

FRGHV

�� ��

�� ��

�& ; ; ; ; ; ; ��

�( ; ; ; ; ; ; ; ; ; ; �&

�) ; ; ; ; ; ; ; ; ; ; ; ; ; ; )(

�) ; ; ; ; ; ; ; ; ; ; ; ; ; ; )(

�) ; ; ; ; ; ; ; ; ; ; ; ; ; ; )(

�) ; ; ; ; ; ; ; ; ; ; ; ; ; ; )(

�) ; ; ; ; ; ; ; ; ; ; ; ; )&

�) ; ; ; ; ; ; ; ; ; ; )�

�) ; ; ; ; ; ; ; ; )�

�� ; ; ; ; ; ; (�

�� ; ; ; ; &�

�� ; ; ��

�� ��

�� ��
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>210 CALL CHAR(100,"000000000
 01F3F7F")
>220 CALL CHAR(104,"000006081
 0204080")
>230 CALL CHAR(101,"7F7F7F7F3
 F3F1F")
>240 CALL CHAR(102,"E0F0F0F0F
 0E0C0")

7KHVH VWDWHPHQWV GHILQH WKH FKHUU\�

%ORFN

FRGHV

%ORFN

FRGHV

�� ��

�� ��

�� ; ; ��

�� ; ��

�� ; ��

�) ; ; ; ; ; ; ��

�) ; ; ; ; ; ; ; ��

�) ; ; ; ; ; ; ; ; ��

�) ; ; ; ; ; ; ; ; ; ; (�

�) ; ; ; ; ; ; ; ; ; ; ; )�

�) ; ; ; ; ; ; ; ; ; ; ; )�

�) ; ; ; ; ; ; ; ; ; ; ; )�

�) ; ; ; ; ; ; ; ; ; ; )�

�) ; ; ; ; ; ; ; ; ; (�

�) ; ; ; ; ; ; ; &�

�� ��
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>250 CALL CHAR(112,"000001010
 1010101")
>260 CALL CHAR(113,"000080808
 0808080")
>270 CALL CHAR(120,"030707070
 70F0701")
>280 CALL CHAR(121,"C0E0E0E0E
 0F0E080")

7KHVH VWDWHPHQWV GHILQH WKH EHOO�

%ORFN

FRGHV

%ORFN

FRGHV

�� ��

�� ��

�� ; ; ��

�� ; ; ��

�� ; ; ��

�� ; ; ��

�� ; ; ��

�� ; ; ��

�� ; ; ; ; &�

�� ; ; ; ; ; ; (�

�� ; ; ; ; ; ; (�

�� ; ; ; ; ; ; (�

�� ; ; ; ; ; ; (�

�) ; ; ; ; ; ; ; ; )�

�� ; ; ; ; ; ; (�

�� ; ; ��
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>290 CALL CHAR(128,"000000030
 F1F3FFF")
>300 CALL CHAR(129,"000000C0F
 0F8FCFF")
>310 CALL CHAR(130,"FF3FIF0F0
 3")
>320 CALL CHAR(131,"FFFCF8F0C
 0")

7KHVH VWDWHPHQWV GHILQH WKH OHPRQ�

%ORFN

FRGHV

%ORFN

FRGHV

�� ��

�� ��

�� ��

�� ; ; ; ; &�

�) ; ; ; ; ; ; ; ; )�

�) ; ; ; ; ; ; ; ; ; ; )�

�) ; ; ; ; ; ; ; ; ; ; ; ; )&

)) ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ))

)) ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ))

�) ; ; ; ; ; ; ; ; ; ; ; ; )&

�) ; ; ; ; ; ; ; ; ; ; )�

�) ; ; ; ; ; ; ; ; )�

�� ; ; ; ; &�

�� ��

�� ��

�� ��
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>330 CALL CHAR(105,"000103070
 F1F3F7F")
>340 CALL CHAR(106,"0080C0E0F
 0F8FCFE")
>350 CALL CHAR(107,"7F3FlF0F0
 70301")
>360 CALL CHAR(108,"FEFCF8F0E
 0C080")

7KHVH VWDWHPHQWV GHILQH WKH GLDPRQG�

%ORFN

FRGHV

%ORFN

FRGHV

�� ��

�� ; ; ��

�� ; ; ; ; &�

�� ; ; ; ; ; ; (�

�) ; ; ; ; ; ; ; ; )�

�) ; ; ; ; ; ; ; ; ; ; )�

�) ; ; ; ; ; ; ; ; ; ; ; ; )&

�) ; ; ; ; ; ; ; ; ; ; ; ; ; ; )(

�) ; ; ; ; ; ; ; ; ; ; ; ; ; ; )(

�) ; ; ; ; ; ; ; ; ; ; ; ; )&

�) ; ; ; ; ; ; ; ; ; ; )�

�) ; ; ; ; ; ; ; ; )�

�� ; ; ; ; ; ; (�

�� ; ; ; ; &�

�� ; ; ��

�� ��
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>370 CALL CHAR(136,"000000000
 03F3F3F")
>380 CALL CHAR(137,"000000000
 0FCFCFC")
>390 CALL CHAR(138,"3F3F3F")
>400 CALL CHAR(139,"FCFCFC")

7KHVH VWDWHPHQWV GHILQH WKH EDU�

%ORFN

FRGHV

%ORFN

FRGHV

�� ��

�� ��

�� ��

�� ��

�� ��

�) ; ; ; ; ; ; ; ; ; ; ; ; )&

�) ; ; ; ; ; ; ; ; ; ; ; ; )&

�) ; ; ; ; ; ; ; ; ; ; ; ; )&

�) ; ; ; ; ; ; ; ; ; ; ; ; )&

�) ; ; ; ; ; ; ; ; ; ; ; ; )&

�) ; ; ; ; ; ; ; ; ; ; ; ; )&

�� ��

�� ��

�� ��

�� ��

�� ��
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>410 RANDOMIZE
>420 CALL CLEAR
>430 C=14
>440 FOR I=1 TO 3
>450 PIC(I)=INT(6*RND)+1
>460 ON PIC(I) GOSUB 840,900,
 960,1020,1080,1140
>470 C=C+2
>480 NEXT I

7KH5$1'20,=( VWDWHPHQW LQVXUHV WKDW D GLIIHUHQW VHTXHQFH RI SLFWXUHV LV JHQHUDWHG HDFK WLPH
WKH SURJUDP LV UXQ� 7KH YDULDEOH & LQGLFDWHV WKH VWDUWLQJ FROXPQ ORFDWLRQ IRU WKH QH[W SLFWXUH�
7KH ,�ORRS JHQHUDWHV D UDQGRP QXPEHU EHWZHHQ � DQG �� LQFOXVLYH� 7KH 21�*268% VWDWHPHQW
�OLQH ���� WUDQVIHUV WKH SURJUDP WR WKH DSSURSULDWH VXEURXWLQH WR SODFH WKH SLFWXUH RQ WKH VFUHHQ�
7KH SLFWXUHV DUH GLVSOD\HG DFFRUGLQJ WR WKH IROORZLQJ YDOXHV�

3,&�,� 3LFWXUH

� +HDUW
� &KHUU\
� %HOO
� /HPRQ
� 'LDPRQG
� %DU

$IWHU WKH SLFWXUH LV SODFHG RQ WKH VFUHHQ� WKH SURJUDP UHWXUQV WR WKH ORRS WR JHQHUDWH D QHZ
QXPEHU DQG SLFWXUH� :KHQ WKUHH SLFWXUHV DUH GLVSOD\HG� WKH SURJUDP FRQWLQXHV WR VFRUH WKH
UHVXOWV�

>490 REM SCORING
>500 IF PIC(1)<>PIC(2) THEN 5
 20
>510 IF PIC(2)=PIC(3) THEN 70
 0 ELSE 540
>520 IF PIC(1)<>PIC(3) THEN 6
 10
>530 GOTO 650
>540 IF PIC(1)/2<>INT(PIC(1)/
 2) THEN 650

7KHVH VWDWHPHQWV GHWHUPLQH WKH VFRUH \RX UHFHLYH� DV RXWOLQHG LQ WKH WDEOH EHORZ� 7KH OLQH
QXPEHU LQGLFDWHV WKH OLQH WR ZKLFK WKH SURJUDP WUDQVIHUV WR DZDUG WKH SRLQWV�
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/LQH

0DWFK 3RLQWV 1XPEHU

$OO SLFWXUHV DOLNH :LQ �� ���
)LUVW WZR SLFWXUHV� D FKHUU\� OHPRQ� RU EDU :LQ �� ���
)LUVW WZR SLFWXUHV D KHDUW� EHOO� RU GLDPRQG :LQ �� ���
)LUVW DQG ODVW SLFWXUHV DOLNH :LQ �� ���
1R PDWFK RU ODVW WZR SLFWXUHV DOLNH /RVH �� ���

>550 TOTAL=TOTAL+40
>560 CALL SOUND(100,440,2)
>570 CALL SOUND(100,660,2)
>580 CALL SOUND(100,550,2)
>590 PRINT "BONUS--40 POINTS"

>600 GOTO 770

7KHVH VWDWHPHQWV DGG �� SRLQWV WR WKH DFFXPXODWHG VFRUH� 7KUHH WRQHV VRXQG DQG D PHVVDJH LV
GLVSOD\HG RQ WKH VFUHHQ WR LQGLFDWH \RX KDYH ZRQ D ERQXV ZRUWK �� SRLQWV� 7KH SURJUDP WKHQ
WUDQVIHUV WR OLQH ��� WR GLVSOD\ WKH WRWDO SRLQWV DFFXPXODWHG�

>610 TOTAL=TOTAL-10
>620 CALL SOUND(100,110,1)
>630 PRINT "LOSE 10 POINTS"
>640 GOTO 770

,Q OLQH ���� WHQ SRLQWV DUH VXEWUDFWHG IURP WKH WRWDO VFRUH� $ WRQH VRXQGV DQG D PHVVDJH LV
GLVSOD\HG WR LQGLFDWH \RX KDYH ORVW WHQ SRLQWV� 7KH SURJUDP WKHQ WUDQVIHUV WR OLQH ��� WR GLVSOD\
WKH QHZ VFRUH�

>650 TOTAL=TOTAL+10
>660 CALL SOUND(100,660,2)
>670 CALL SOUND(100,770,2)
>680 PRINT "WIN 10 POINTS"
>690 GOTO 770

,Q WKHVH VWDWHPHQWV� WHQ SRLQWV DUH DGGHG WR WKH WRWDO VFRUH� 7R LQGLFDWH WKDW \RX KDYH ZRQ WHQ
SRLQWV� WZR WRQHV VRXQG DQG D PHVVDJH LV GLVSOD\HG� 7KHQ WKH SURJUDP WUDQVIHUV WR OLQH ��� WR
GLVSOD\ WKH QHZ VFRUH�
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>700 TOTAL=TOTAL+75
>710 CALL SOUND(100,440,2)
>720 CALL SOUND(100,550,2)
>730 CALL SOUND(100,440,2)
>740 CALL SOUND(100,660,2)
>750 CALL SOUND(100,880,2)
>760 PRINT "JACKPOT!--75 POIN
 TS"

7KHVH VWDWHPHQWV DGG �� SRLQWV WR WKH WRWDO VFRUH� )LYH WRQHV VRXQG DQG DPHVVDJH LQGLFDWLQJ WKDW
\RX KDYH ZRQ WKH MDFNSRW LV GLVSOD\HG�

>770 PRINT "CURRENT TOTAL POI
 NTS: ";TOTAL
>780 PRINT "WANT TO PLAY AGAI
 N ? "
>790 PRINT "PRESS Y FOR YES"
>800 CALL KEY(0,KEY,STATUS)
>810 IF STATUS=0 THEN 800
>820 IF KEY=89 THEN 410
>830 END

7KH 35,17 VWDWHPHQW LQ OLQH ��� SULQWV \RXU FXUUHQW VFRUH� 7KH RWKHU VWDWHPHQWV RIIHU \RX WKH
FKRLFH RI SOD\LQJ DJDLQ RU VWRSSLQJ WKH SURJUDP� 7KH &$//.(< VWDWHPHQW �OLQH ���� DFFHSWV DQ
DQVZHU ZLWKRXW \RXU KDYLQJ WR SUHVV ENTER� 3UHVVLQJ WKH < NH\ LQVWUXFWV WKH SURJUDP WR
WUDQVIHU EDFN WR OLQH ��� WR JHQHUDWH WKUHH QHZ SLFWXUHV� 3UHVVLQJ DQ\ RWKHU NH\ VWRSV WKH
SURJUDP�
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>840 REM PRINT HEART
>850 CALL HCHAR(12,C,96)
>860 CALL HCHAR(12,C+1,97)
>870 CALL HCHAR(13,C,98)
>880 CALL HCHAR(13,C+1,99)
>890 RETURN
>900 REM PRINT CHERRY
>910 CALL HCHAR(12,C,100)
>920 CALL HCHAR(12,C+1,104)
>930 CALL HCHAR(13,C,101)
>940 CALL HCHAR(13,C+1,102)
>950 RETURN
>960 REM PRINT BELL
>970 CALL HCHAR(12,C,112)
>980 CALL HCHAR(12,C+1,113)
>990 CALL HCHAR(13,C,120)
>1000 CALL HCHAR(13,C+1,121)
>1010 RETURN
>1020 REM PRINT LEMON
>1030 CALL HCHAR(12,C,128)
>1040 CALL HCHAR(12,C+1,129)
>1050 CALL HCHAR(13,C,130)
>1060 CALL HCHAR(13,C+1,131)
>1070 RETURN
>1080 REM PRINT DIAMOND
>1090 CALL HCHAR(12,C,105)
>1100 CALL HCHAR(12,C+1,106)
>1110 CALL HCHAR(13,C,107)
>1120 CALL HCHAR(13,C+1,108)
>1130 RETURN
>1140 REM PRINT BAR
>1150 CALL HCHAR(12,C,136)
>1160 CALL HCHAR(12,C+1,137)
>1170 CALL HCHAR(13,C,138)
>1180 CALL HCHAR(13,C+1,139)
>1190 RETURN

7KHVH VL[ VXEURXWLQHV SULQW HDFK RI WKH VL[ SLFWXUHV� 7KH 5(7851 VWDWHPHQWV DUH XVHG VR WKDW
RQO\ RQH SLFWXUH ZLOO EH SULQWHG IRU HDFK FDOO WR D VXEURXWLQH�
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+HUH LV D VDPSOH SURJUDPUXQ�1RWH WKDW WKH FRPSXWHU VFUHHQ UHPDLQV F\DQZKLOH WKH FRPSXWHU JHQHUDWHV
WKH V\PERO WDEOH DQG VFDQV WKH SURJUDP IRU HUURUV� 7KLV WDNHV DERXW D PLQXWH�

>RUN

�VFUHHQ FOHDUV�

�WZR WRQHV VRXQG�

PRESS Y FOR YES  N

 ** DONE **
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4. Glossar y

$FFHVVRU\ GHYLFHV³ DGGLWLRQDO HTXLSPHQW ZKLFK DWWDFKHV WR WKH FRPSXWHU DQG H[WHQGV LWV IXQFWLRQV
DQG FDSDELOLWLHV� ,QFOXGHG DUH SUHSURJUDPPHG&RPPDQG0RGXOHV DQG XQLWV ZKLFK VHQG� UHFHLYH RU VWRUH
FRPSXWHU GDWD� VXFK DV SULQWHUV DQG GLVNV� 7KHVH DUH RIWHQ FDOOHG SHULSKHUDOV�

$UUD\³ D FROOHFWLRQ RI QXPHULF RU VWULQJ YDULDEOHV� DUUDQJHG LQ D OLVW RU PDWUL[ IRU SURFHVVLQJ E\ WKH
FRPSXWHU� (DFK HOHPHQW LQ DQ DUUD\ LV UHIHUHQFHG E\ D VXEVFULSW GHVFULELQJ LWV SRVLWLRQ LQ WKH OLVW�

$6&,,³ WKH $PHULFDQ 6WDQGDUG &RGH IRU ,QIRUPDWLRQ ,QWHUFKDQJH� WKH FRGH VWUXFWXUH XVHG LQWHUQDOO\
LQ PRVW SHUVRQDO FRPSXWHUV WR UHSUHVHQW OHWWHUV� QXPEHUV� DQG VSHFLDO FKDUDFWHUV�

%$6,&³ DQ HDV\�WR�XVH SRSXODU SURJUDPPLQJ ODQJXDJH XVHG LQ PRVW SHUVRQDO FRPSXWHUV� 7KH ZRUG
%$6,& LV DQ DFURQ\P IRU �%HJLQQHUV $OO�SXUSRVH 6\PEROLF ,QVWUXFWLRQ &RGH��

%DXG³ FRPPRQO\ XVHG WR UHIHU WR ELWV SHU VHFRQG�

%LQDU\³ D QXPEHU V\VWHP EDVHG RQ WZR GLJLWV� � DQG �� 7KH LQWHUQDO ODQJXDJH DQG RSHUDWLRQV RI WKH
FRPSXWHU DUH EDVHG RQ WKH ELQDU\ V\VWHP�

%UDQFK ³ D GHSDUWXUH IURP WKH VHTXHQWLDO SHUIRUPDQFH RI SURJUDP VWDWHPHQWV� $Q XQFRQGLWLRQDO
EUDQFK FDXVHV WKH FRPSXWHU WR MXPS WR D VSHFLILHG SURJUDP OLQH HYHU\ WLPH WKH EUDQFKLQJ VWDWHPHQW LV
HQFRXQWHUHG� $ FRQGLWLRQDO EUDQFK WUDQVIHUV SURJUDP FRQWURO EDVHG RQ WKH UHVXOW RI VRPH DULWKPHWLF RU
ORJLFDO RSHUDWLRQ�

%UHDNSRLQW³D SRLQW LQ WKH SURJUDP VSHFLILHG E\ WKH %5($. FRPPDQG ZKHUH SURJUDP H[HFXWLRQ FDQ
EH VXVSHQGHG� 'XULQJ D EUHDNSRLQW� \RX FDQ SHUIRUP RSHUDWLRQV LQ WKH&RPPDQG0RGH WR KHOS \RX ORFDWH
SURJUDP HUURUV� 3URJUDP H[HFXWLRQ FDQ EH UHVXPHG ZLWK D &217,18( FRPPDQG� XQOHVV HGLWLQJ WRRN
SODFH ZKLOH WKH SURJUDP ZDV VWRSSHG�

%XIIHU³ DQ DUHD RI FRPSXWHU PHPRU\ IRU WHPSRUDU\ VWRUDJH RI DQ LQSXW RU RXWSXW UHFRUG�

%XJ³ D KDUGZDUH GHIHFW RU SURJUDPPLQJ HUURU ZKLFK FDXVHV WKH LQWHQGHG RSHUDWLRQ WR EH SHUIRUPHG
LQFRUUHFWO\�

%\WH ³ D VWULQJ RI ELQDU\ GLJLWV �ELWV� WUHDWHG DV D XQLW� RIWHQ UHSUHVHQWLQJ RQH GDWD FKDUDFWHU� 7KH
FRPSXWHU
VPHPRU\ FDSDFLW\ LV RIWHQ H[SUHVVHG DV WKH QXPEHU RI E\WHV DYDLODEOH� )RU H[DPSOH� D FRPSXWHU
ZLWK ��. E\WHV RI PHPRU\ KDV DERXW ������ E\WHV DYDLODEOH IRU VWRULQJ SURJUDPV DQG GDWD�
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&KDUDFWHU³ D OHWWHU� QXPEHU� SXQFWXDWLRQ V\PERO� RU VSHFLDO JUDSKLFV V\PERO�

&RPPDQG³ DQ LQVWUXFWLRQ ZKLFK WKH FRPSXWHU SHUIRUPV LPPHGLDWHO\� &RPPDQGV DUH QRW D SDUW RI D
SURJUDP DQG WKXV DUH HQWHUHG ZLWK QR SUHFHGLQJ OLQH QXPEHU�

&RPPDQG 0RGH ³ ZKHQ QR SURJUDP LV UXQQLQJ� WKH FRPSXWHU LV LQ WKH &RPPDQG �RU ,PPHGLDWH�
0RGH DQG SHUIRUPV HDFK WDVN DV LW LV HQWHUHG�

&RPPDQG 0RGXOHV³ SUHSURJUDPPHG 520 PRGXOHV ZKLFK DUH HDVLO\ LQVHUWHG LQ WKH 7, FRPSXWHU
WR H[WHQG LWV FDSDELOLWLHV�

&RQFDWHQDWLRQ³ OLQNLQJ WZR RU PRUH VWULQJV WR PDNH D ORQJHU VWULQJ� 7KH �	� LV WKH FRQFDWHQDWLRQ
RSHUDWRU�

&RQVWDQW³ D VSHFLILF QXPHULF RU VWULQJ YDOXH� $ QXPHULF FRQVWDQW LV DQ\ UHDO QXPEHU� VXFK DV ��� RU
������ $ VWULQJ FRQVWDQW LV DQ\ FRPELQDWLRQ RI XS WR ��� FKDUDFWHUV HQFORVHG LQ TXRWHV� VXFK DV �+(//2
7+(5(� RU ���� ),567 67��

&XUVRU³D V\PERO ZKLFK LQGLFDWHV ZKHUH WKH QH[W FKDUDFWHUZLOO DSSHDU RQ WKH VFUHHQ ZKHQ \RX SUHVV
D NH\�

'DWD³ EDVLF HOHPHQWV RI LQIRUPDWLRQ ZKLFK DUH SURFHVVHG RU SURGXFHG E\ WKH FRPSXWHU�

'HIDXOW³ D VWDQGDUG FKDUDFWHULVWLF RU YDOXH ZKLFK WKH FRPSXWHU DVVXPHV LI FHUWDLQ VSHFLILFDWLRQV DUH
RPLWWHG ZLWKLQ D VWDWHPHQW RU D SURJUDP�

'HYLFH �VHH $FFHVVRU\ 'HYLFHV�

'LVN³ D PDVV VWRUDJH GHYLFH FDSDEOH RI UDQGRP DQG VHTXHQWLDO DFFHVV�

'LVSOD\³ �QRXQ� WKH YLGHR VFUHHQ� �YHUE� WR FDXVH FKDUDFWHUV WR DSSHDU RQ WKH VFUHHQ�

(GLW 0RGH³ WKH PRGH XVHG WR FKDQJH H[LVWLQJ SURJUDP OLQHV� 7KH (',7 PRGH LV HQWHUHG E\ XVLQJ WKH
(GLW &RPPDQG RU E\ HQWHULQJ WKH OLQH QXPEHU IROORZHG E\ SHIFT �� RU SHIFT ��� 7KH OLQH VSHFLILHG LV
GLVSOD\HG RQ WKH VFUHHQ DQG FKDQJHV FDQ EH PDGH WR DQ\ FKDUDFWHU XVLQJ WKH HGLWLQJ NH\V�

(QG�RI�ILOH³ WKH FRQGLWLRQ LQGLFDWLQJ WKDW DOO GDWD KDV EHHQ UHDG IURP D ILOH�

([HFXWH³ WR UXQ D SURJUDP� WR SHUIRUP WKH WDVN VSHFLILHG E\ D VWDWHPHQW RU FRPPDQG�
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([SRQHQW³ D QXPEHU LQGLFDWLQJ WKH SRZHU WR ZKLFK D QXPEHU RU H[SUHVVLRQ LV WR EH UDLVHG� XVXDOO\
ZULWWHQ DW WKH ULJKW DQG DERYH WKH QXPEHU� )RU H[DPSOH� �� �[�[�[�[�[�[�[�� ,Q 7, %$6,& WKH
H[SRQHQW LV HQWHUHG IROORZLQJ WKHAV\PERO RU IROORZLQJ WKH OHWWHU �(� LQ VFLHQWLILF QRWDWLRQ� )RU H[DPSOH�
�� �A�� ��� [ ����  ���(���

([SUHVVLRQ³ D FRPELQDWLRQ RI FRQVWDQWV� YDULDEOHV� DQG RSHUDWRUV ZKLFK FDQ EH HYDOXDWHG WR D VLQJOH
UHVXOW� ,QFOXGHG DUH QXPHULF� VWULQJ� DQG UHODWLRQDO H[SUHVVLRQV�

)LOH³ D FROOHFWLRQ RI UHODWHG GDWD UHFRUGV VWRUHG RQ D GHYLFH� DOVR XVHG LQWHUFKDQJHDEO\ ZLWK GHYLFH IRU
LQSXW�RXWSXW HTXLSPHQW ZKLFK FDQQRW XVH PXOWLSOH ILOHV� VXFK DV D OLQH SULQWHU�

)L[HG�OHQJWK UHFRUGV ³ UHFRUGV LQ D ILOH ZKLFK DUH DOO WKH VDPH OHQJWK� ,I D ILOH KDV IL[HG�OHQJWK
UHFRUGV RI �� FKDUDFWHUV� HDFK UHFRUG ZLOO EH DOORFDWHG �� E\WHV HYHQ LI WKH GDWD RFFXSLHV RQO\ ��
SRVLWLRQV� 7KH FRPSXWHU ZLOO DGG SDGGLQJ FKDUDFWHUV RQ WKH ULJKW WR HQVXUH WKDW WKH UHFRUG KDV WKH
VSHFLILHG OHQJWK�

)XQFWLRQ³ D IHDWXUH ZKLFK DOORZV \RX WR VSHFLI\ DV �VLQJOH� RSHUDWLRQV D YDULHW\ RI SURFHGXUHV� HDFK RI
ZKLFK DFWXDOO\ FRQWDLQV D QXPEHU RI VWHSV� IRU H[DPSOH� D SURFHGXUH WR SURGXFH WKH VTXDUH URRW YLD D
VLPSOH UHIHUHQFH QDPH�

*UDSKLFV³YLVXDO FRQVWUXFWLRQV RQ WKH VFUHHQ� VXFK DV JUDSKV� SDWWHUQV� DQG GUDZLQJV� ERWK VWDWLRQDU\
DQG DQLPDWHG� 7, %$6,& KDV EXLOW�LQ VXESURJUDPV ZKLFK SURYLGH HDV\�WR�XVH FRORU JUDSKLF FDSDELOLWLHV�

*UDSKLFV OLQH³ D ���FKDUDFWHU OLQH XVHG E\ WKH 7, %$6,& JUDSKLFV VXESURJUDPV�

+DUGZDUH³ WKH YDULRXV GHYLFHV ZKLFK FRPSULVH D FRPSXWHU V\VWHP� LQFOXGLQJ PHPRU\� WKH NH\ERDUG�
WKH VFUHHQ� GLVN GULYHV� OLQH SULQWHUV� HWF�

+HUW] �+]�³ D XQLW RI IUHTXHQF\� 2QH +HUW]  RQH F\FOH SHU VHFRQG�

+H[DGHFLPDO ³ D EDVH��� QXPEHU V\VWHP XVLQJ �� V\PEROV� ��� DQG $�)� ,W LV XVHG DV D FRQYHQLHQW
�VKRUWKDQG� ZD\ WR H[SUHVV ELQDU\ FRGH� )RU H[DPSOH� ���� LQ ELQDU\  $ LQ KH[DGHFLPDO� ��������  
))� +H[DGHFLPDO LV XVHG LQ FRQVWUXFWLQJ SDWWHUQV IRU JUDSKLFV FKDUDFWHUV LQ WKH &$// &+$5
VXESURJUDP�

,PPHGLDWH PRGH³ VHH &RPPDQG 0RGH�

,QFUHPHQW³ D SRVLWLYH RU QHJDWLYH YDOXH ZKLFK FRQVLVWHQWO\ PRGLILHV D YDULDEOH�
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,QSXW ³ �QRXQ� GDWD WR EH SODFHG LQ FRPSXWHU PHPRU\� �YHUE� WKH SURFHVV RI WUDQVIHUULQJ GDWD LQWR
PHPRU\�

,QSXW OLQH³WKH DPRXQW RI GDWDZKLFK FDQ EH HQWHUHG DW RQH WLPH� ,Q 7, %$6,&� WKLV LV ��� FKDUDFWHUV�

,QWHUQDO GDWD�IRUPDW³ GDWD LQ WKH IRUP XVHG GLUHFWO\ E\ WKH FRPSXWHU� ,QWHUQDO QXPHULF GDWD LV �
E\WHV ORQJ SOXV � E\WH ZKLFK VSHFLILHV WKH OHQJWK� 7KH OHQJWK IRU LQWHUQDO VWULQJ GDWD LV RQH E\WH SHU
FKDUDFWHU LQ WKH VWULQJ SOXV RQH OHQJWK�E\WH�

,QWHJHU³ D ZKROH QXPEHU� HLWKHU SRVLWLYH� QHJDWLYH� RU ]HUR�

,�2 ³ ,QSXW�2XWSXW� XVXDOO\ UHIHUV WR D GHYLFH IXQFWLRQ� ,�2 LV XVHG IRU FRPPXQLFDWLRQ EHWZHHQ WKH
FRPSXWHU DQG RWKHU GHYLFHV �H�J�� NH\ERDUG� GLVN��

,WHUDWLRQ³ WKH WHFKQLTXH RI UHSHDWLQJ D JURXS RI SURJUDP VWDWHPHQWV� RQH UHSHWLWLRQ RI VXFK D JURXS�
6HH /RRS�

/LQH³ VHH JUDSKLFV OLQH� LQSXW OLQH� SULQW OLQH� RU SURJUDP OLQH�

/RRS ³ D JURXS RI FRQVHFXWLYH SURJUDP OLQHV ZKLFK DUH UHSHDWHGO\ SHUIRUPHG� XVXDOO\ D VSHFLILHG
QXPEHU RI WLPHV�

0DQWLVVD³ WKH EDVH QXPEHU SRUWLRQ RI D QXPEHU H[SUHVVHG LQ VFLHQWLILF QRWDWLRQ� ,Q �����(��� WKH
PDQWLVVD LV ������

0DVV VWRUDJH GHYLFH ³ DQ DFFHVVRU\ GHYLFH� VXFK DV D FDVVHWWH UHFRUGHU RU GLVN GULYH� ZKLFK VWRUHV
SURJUDPV DQG�RU GDWD IRU ODWHU XVH E\ WKH FRPSXWHU� 7KLV LQIRUPDWLRQ LV XVXDOO\ UHFRUGHG LQ D IRUPDW
UHDGDEOH E\ WKH FRPSXWHU� QRW SHRSOH�

0HPRU\³ VHH 5$0� DQG 520� DQG PDVV VWRUDJH GHYLFH�

0RGXOH³ VHH &RPPDQG 0RGXOH�

1RLVH³ YDULRXV VRXQGV ZKLFK FDQ EH XVHG WR SURGXFH LQWHUHVWLQJ VRXQG HIIHFWV� $ QRLVH� UDWKHU WKDQ D
WRQH� LV JHQHUDWHG E\ WKH &$// 6281' VXESURJUDP ZKHQ D QHJDWLYH IUHTXHQF\ YDOXH LV VSHFLILHG ���
WKURXJK ����

1XOO VWULQJ³ D VWULQJ ZKLFK FRQWDLQV QR FKDUDFWHUV DQG KDV ]HUR OHQJWK�
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1XPEHU0RGH³WKHPRGH DVVXPHG E\ WKH FRPSXWHU ZKHQ LW LV DXWRPDWLFDOO\ JHQHUDWLQJ SURJUDP OLQH

QXPEHUV IRU HQWHULQJ RU FKDQJLQJ VWDWHPHQWV�

2SHUDWRU³DV\PERO XVHG LQ FDOFXODWLRQV �QXPHULF RSHUDWRUV� RU LQ UHODWLRQVKLS FRPSDULVRQV �UHODWLRQDO
RSHUDWRUV�� 7KH QXPHULF RSHUDWRUV DUH �� �����A� 7KH UHODWLRQDO RSHUDWRUV DUH !� ��  � ! � � � �!�

2YHUIORZ³ WKH FRQGLWLRQ ZKLFK RFFXUV ZKHQ D URXQGHG YDOXH JUHDWHU WKDQ ���������������(,�� RU
OHVV WKDQ ����������������(��� LV HQWHUHG RU FRPSXWHG�:KHQ WKLV KDSSHQV� WKH YDOXH LV UHSODFHG E\ WKH
FRPSXWHU
V OLPLW� D ZDUQLQJ LV GLVSOD\HG� DQG WKH SURJUDP FRQWLQXHV�

2XWSXW³ �QRXQ� LQIRUPDWLRQ VXSSOLHG E\ WKH FRPSXWHU� �YHUE� WKH SURFHVV RI WUDQVIHUULQJ LQIRUPDWLRQ
IURP WKH FRPSXWHU
V PHPRU\ RQWR D GHYLFH� VXFK DV D VFUHHQ� OLQH SULQWHU� RU PDVV VWRUDJH GHYLFH�

3DUDPHWHU³ DQ\ RI D VHW RI YDOXHV WKDW GHWHUPLQH RU DIIHFW WKH RXWSXW RI D VWDWHPHQW RU IXQFWLRQ�

3ULQW OLQH³ D ���SRVLWLRQ OLQH XVHG E\ WKH 35,17 DQG ',63/$< VWDWHPHQWV�

3URJUDP³ D VHW RI VWDWHPHQWV ZKLFK WHOO WKH FRPSXWHU KRZ WR SHUIRUP D FRPSOHWH WDVN�

3URJUDP OLQH³ D OLQH FRQWDLQLQJ D VLQJOH VWDWHPHQW� 7KH PD[LPXP OHQJWK RI D SURJUDP OLQH LV ���
FKDUDFWHUV�

3URPSW ³ D V\PERO �!� ZKLFK PDUNV WKH EHJLQQLQJ RI HDFK FRPPDQG RU SURJUDP OLQH \RX HQWHU� D
V\PERO RU SKUDVH WKDW UHTXHVWV LQSXW IURP WKH XVHU�

3VHXGR�UDQGRP QXPEHU³D QXPEHU SURGXFHG E\ D GHILQLWH VHW RI FDOFXODWLRQV �DOJRULWKP� EXW ZKLFK
LV VXIILFLHQWO\ UDQGRP WR EH FRQVLGHUHG DV VXFK IRU VRPH SDUWLFXODU SXUSRVH� $ WUXH UDQGRP QXPEHU LV
REWDLQHG HQWLUHO\ E\ FKDQFH�

5DGL[����³ D QXPEHU V\VWHP EDVHG RQ ���� 6HH �$FFXUDF\ ,QIRUPDWLRQ� IRU LQIRUPDWLRQ RQ QXPEHU
UHSUHVHQWDWLRQ�

5$0³UDQGRPDFFHVVPHPRU\� WKHPDLQPHPRU\ZKHUH SURJUDP VWDWHPHQWV DQG GDWD DUH WHPSRUDULO\
VWRUHG GXULQJ SURJUDP H[HFXWLRQ� 1HZSURJUDPV DQGGDWD FDQ EH UHDG LQ� DFFHVVHG� DQG FKDQJHG LQ5$0�
'DWD VWRUHG LQ 5$0 LV HUDVHG ZKHQHYHU WKH SRZHU LV WXUQHG RII RU %$6,& LV H[LWHG�

5HFRUG³ �QRXQ� D FROOHFWLRQ RI UHODWHG GDWD HOHPHQWV� VXFK DV DQ LQGLYLGXDO
V SD\UROO LQIRUPDWLRQ RU D
VWXGHQW
V WHVW VFRUHV� $ JURXS RI VLPLODU UHFRUGV� VXFK DV D FRPSDQ\
V SD\UROO UHFRUGV� LV FDOOHG D ILOH�
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5HVHUYHG ZRUG³ LQ SURJUDPPLQJ ODQJXDJHV� D VSHFLDO ZRUG ZLWK D SUHGHILQHG PHDQLQJ� $ UHVHUYHG
ZRUG PXVW EH VSHOOHG FRUUHFWO\� DSSHDU LQ WKH SURSHU RUGHU LQ D VWDWHPHQW RU FRPPDQG� DQG FDQQRW EH
XVHG DV D YDULDEOH QDPH�

520³ UHDG�RQO\ PHPRU\� FHUWDLQ LQVWUXFWLRQV IRU WKH FRPSXWHU DUH SHUPDQHQWO\ VWRUHG LQ 520 DQG
FDQ EH DFFHVVHG EXW FDQQRW EH FKDQJHG� 7XUQLQJ WKH SRZHU RII GRHV QRW HUDVH 520�

5XQ 0RGH³ZKHQ WKH FRPSXWHU LV H[HFXWLQJ D SURJUDP� LW LV LQ 5XQ 0RGH� 5XQ 0RGH LV WHUPLQDWHG
ZKHQ SURJUDP H[HFXWLRQ HQGV QRUPDOO\ RU DEQRUPDOO\� <RX FDQ FDXVH WKH FRPSXWHU WR OHDYH 5XQ 0RGH
E\ SUHVVLQJ CLEAR GXULQJ SURJUDP H[HFXWLRQ �VHH %UHDNSRLQW��

6FLHQWLILF QRWDWLRQ³DPHWKRG RI H[SUHVVLQJ YHU\ ODUJH RU YHU\ VPDOO QXPEHUV E\ XVLQJ D EDVH QXPEHU
�PDQWLVVD� WLPHV WHQ UDLVHG WR VRPH SRZHU �H[SRQHQW�� 7R UHSUHVHQW VFLHQWLILF QRWDWLRQ LQ 7, %$6,&�
HQWHU WKH VLJQ� WKHQ WKH PDQWLVVD� WKH OHWWHU (� DQG WKH SRZHU RI WHQ �SUHFHGHG E\ D PLQXV VLJQ LI
QHJDWLYH�� )RU H[DPSOH� �����(�� �����(����

6FUROO³ WR PRYH WKH WH[W RQ WKH VFUHHQ VR WKDW DGGLWLRQDO LQIRUPDWLRQ FDQ EH GLVSOD\HG�

6RIWZDUH³ YDULRXV SURJUDPV ZKLFK DUH H[HFXWHG E\ WKH FRPSXWHU� LQFOXGLQJ SURJUDPV EXLOW LQWR WKH
FRPSXWHU� &RPPDQG 0RGXOH SURJUDPV� DQG SURJUDPV HQWHUHG E\ WKH XVHU�

6WDWHPHQW³DQ LQVWUXFWLRQ SUHFHGHG E\ D OLQH QXPEHU LQ D SURJUDP� ,Q 7, %$6,&� RQO\ RQH VWDWHPHQW
LV DOORZHG LQ D SURJUDP OLQH�

6WULQJ³ D VHULHV RI OHWWHUV� QXPEHUV� DQG V\PEROV WUHDWHG DV D XQLW�

6XESURJUDP ³ D SUHGHILQHG JHQHUDO�SXUSRVH SURFHGXUH DFFHVVLEOH WR WKH XVHU WKURXJK WKH &$//
VWDWHPHQW LQ 7, %$6,&� 6XESURJUDPV H[WHQG WKH FDSDELOLW\ RI %$6,& DQG FDQQRW EH HDVLO\ SURJUDPPHG
LQ %$6,&�

6XEURXWLQH ³ D SURJUDP VHJPHQW ZKLFK FDQ EH XVHG PRUH WKDQ RQFH GXULQJ WKH H[HFXWLRQ RI D
SURJUDP� VXFK DV D FRPSOH[ VHW RI FDOFXODWLRQV RU D SULQW URXWLQH� ,Q 7, %$6,&� D VXEURXWLQH LV HQWHUHG
E\ D *268% VWDWHPHQW DQG HQGV ZLWK D 5(7851 VWDWHPHQW�

6XEVFULSW ³ D QXPHULF H[SUHVVLRQ ZKLFK VSHFLILHV D SDUWLFXODU LWHP LQ DQ DUUD\� ,Q 7, %$6,& WKH
VXEVFULSW LV ZULWWHQ LQ SDUHQWKHVHV LPPHGLDWHO\ IROORZLQJ WKH DUUD\ QDPH�

7UDFH ³ OLVWLQJ WKH RUGHU LQ ZKLFK WKH FRPSXWHU SHUIRUPV SURJUDP VWDWHPHQWV� 7UDFLQJ WKH OLQH
QXPEHUV FDQ KHOS \RX ILQG HUURUV LQ D SURJUDP IORZ�
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8QGHUIORZ³ WKH FRQGLWLRQ ZKLFK RFFXUV ZKHQ WKH FRPSXWHU JHQHUDWHV D QXPHULF YDOXH JUHDWHU WKDQ
��(����� OHVV WKDQ �( ����� DQG QRW ]HUR� :KHQ DQ XQGHUIORZ RFFXUV� WKH YDOXH LV UHSODFHG E\ ]HUR�

9DULDEOH ³ D QDPH JLYHQ WR D YDOXH ZKLFK PD\ YDU\ GXULQJ SURJUDP H[HFXWLRQ� <RX FDQ WKLQN RI D
YDULDEOH DV D PHPRU\ ORFDWLRQ ZKHUH YDOXHV FDQ EH UHSODFHG E\ QHZ YDOXHV GXULQJ SURJUDP H[HFXWLRQ�

9DULDEOH�OHQJWK UHFRUGV³ UHFRUGV LQ D ILOH ZKLFK YDU\ LQ OHQJWK GHSHQGLQJ RQ WKH DPRXQW RI GDWD

SHU UHFRUG� 8VLQJ YDULDEOH�OHQJWK UHFRUGV FRQVHUYHV VSDFH RQ D ILOH� 9DULDEOH�OHQJWK UHFRUGV FDQ RQO\ EH
DFFHVVHG VHTXHQWLDOO\�
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5. Maintenance and Service Information

5.1. In Case of Difficult y

,Q WKH HYHQW WKDW \RX KDYH GLIILFXOW\ ZLWK \RXU FRPSXWHU� WKH IROORZLQJ LQVWUXFWLRQV PD\ KHOS \RX WR
DQDO\]H WKH SUREOHP� <RXPD\ EH DEOH WR FRUUHFW \RXU FRPSXWHU SUREOHPZLWKRXW UHWXUQLQJ LW WR D VHUYLFH
IDFLOLW\� ,I WKH VXJJHVWHG UHPHGLHV DUHQRW VXFFHVVIXO� FRQWDFW WKH&RQVXPHU5HODWLRQV'HSDUWPHQWE\PDLO
RU WHOHSKRQH �UHIHU WR ,)<28+$9(48(67,216251(('$66,67$1&( ODWHU LQ WKLV VHFWLRQ�� 3OHDVH
GHVFULEH LQ GHWDLO WKH V\PSWRPV RI \RXU FRPSXWHU�

,I RQH RI WKH IROORZLQJ V\PSWRPV DSSHDUV ZKLOH RSHUDWLQJ ZLWK WKH RSWLRQDO SHULSKHUDO�V� RU DFFHVVRULHV�
UHPRYH WKH GHYLFH� ,I WKH V\PSWRP GLVDSSHDUV� UHIHU WR WKH PDQXDO IRU WKH SHULSKHUDO RU DFFHVVRU\ LQ
TXHVWLRQ�

6<03720 5(0('<

&RQVROH LQGLFDWRU OLJKW ZLOO QRW
FRPH RQ ZKHQ VZLWFK LV WXUQHG RQ�

� &KHFN WKDW WUDQVIRUPHU SRZHU FRUG LV SOXJJHG LQWR
WKH ZDOO�

� (QVXUH WKDW SRZHU FRUG LV FRQQHFWHG WR WKH UHDU RI
WKH FRQVROH�

1R SLFWXUH� � &KHFN WKDW SRZHU LV RQ� DQG VFUHHQ FRQWUROV DUH VHW
IRU RSWLPXP SLFWXUH� (QVXUH WKDW FDEOHV DUH SURSHUO\
FRQQHFWHG DV VSHFLILHG LQ WKH &RORU 0RQLWRU
2SHUDWLQJ *XLGH DQG :DUUDQW\�

1R VRXQG� � 6HH WKDW YROXPH FRQWURO LV WXUQHG WR SURSHU OHYHO�
&KHFN FRQQHFWLRQ RI FDEOHV�

&DVVHWWH UHFRUGHU ZLOO QRW RSHUDWH
ZKHQ FRQQHFWHG WR WKH FRQVROH� EXW
GRHV ZRUN SURSHUO\ ZKHQ QRW
FRQQHFWHG�

� (QVXUH WKDW FDVVHWWH LV FRQQHFWHG WR WKH ��SLQ
FRQQHFWRU RQ WKH UHDU RI WKH XQLW� �1RW RQ OHIW VLGH��

&DVVHWWH UHFRUGHU ZLOO QRW 6DYH RU
/RDG GDWD SURSHUO\�

� 6HH �*HQHUDO ,QIRUPDWLRQ��
� 5HPHPEHU WKDW WKH FDVVHWWH PRWRU LV FRQWUROOHG E\

WKH FRPSXWHU� 5HDG WKH LQVWUXFWLRQV LQ WKH �&DVVHWWH
,QWHUIDFH &DEOH� VHFWLRQ�

5HPRWH &RQWUROV ZLOO QRW RSHUDWH� � (QVXUH WKDW XQLW LV FRQQHFWHG WR WKH ��SLQ FRQQHFWRU
RQ WKH OHIW VLGH RI WKH FRPSXWHU FRQVROH� �1RW RQ
UHDU��

� 5HPHPEHU WKDW RQO\ FHUWDLQ VRIWZDUH LV GHVLJQHG IRU
XVH ZLWK WKH 5HPRWH &RQWUROV�
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%$6,& SURJUDP LV FOHDUHG E\
LQVHUWLRQ RI D &RPPDQG 0RGXOH�

� 7KLV LV D QRUPDO UHVHW SURFHGXUH GHVLJQHG WR SURWHFW
\RXU FRORU VFUHHQ�

6WUD\ FKDUDFWHUV DSSHDU RU RWKHU
HUUDWLF RSHUDWLRQ RFFXUV RU
FRPSXWHU ZLOO QRW UHVSRQG WR
NH\ERDUG LQSXW�

� 6WDWLF HOHFWULFLW\ GLVFKDUJHV IURP WKH XVHU WR WKH
FRQVROH FDQ DOWHU SURJUDP GDWD VWRUHG LQ WKH LQWHUQDO
PHPRU\� 7R FRUUHFW WKLV SUREOHP WXUQ WKH FRQVROH RII
DQG WKHQ RQ�

$ &RPPDQG0RGXOH HVSHFLDOO\ GHVLJQHG WR YHULI\ SURSHU RSHUDWLRQ RI WKHPDMRU IXQFWLRQV RI \RXU V\VWHP
LV DYDLODEOH DW \RXU UHWDLOHU� <RX FDQ DOVR SXUFKDVH WKH 'LDJQRVWLF PRGXOH IRU XVH DW KRPH�

:KHQ UHWXUQLQJ \RXU FRPSXWHU IRU UHSDLU RU UHSODFHPHQW� UHWXUQ WKH FRPSXWHU FRQVROH� SRZHU FRUG� DQG
DQ\ &RPPDQG 0RGXOHV ZKLFK ZHUH LQYROYHG ZKHQ WKH GLIILFXOW\ RFFXUUHG� )RU \RXU SURWHFWLRQ� WKH
FRPSXWHU VKRXOGEH VHQW LQVXUHG� 7H[DV ,QVWUXPHQWV FDQQRW DVVXPHDQ\ UHVSRQVLELOLW\ IRU ORVV RU GDPDJH
WR WKH FRPSXWHU GXULQJ VKLSPHQW� ,W LV UHFRPPHQGHG WKDW WKH FRPSXWHU EH VKLSSHG LQ LWV RULJLQDO
FRQWDLQHU WR PLQLPL]H WKH SRVVLELOLW\ RI VKLSSLQJ GDPDJH� 2WKHUZLVH� WKH FRPSXWHU VKRXOG EH FDUHIXOO\
SDFNDJHG DQG DGHTXDWHO\ SURWHFWHG DJDLQVW VKRFN DQG URXJKKDQGOLQJ� 6HQG VKLSPHQWV WR WKH DSSURSULDWH
7H[DV ,QVWUXPHQWV 6HUYLFH )DFLOLW\ OLVWHG LQ WKH ZDUUDQW\� 3OHDVH LQFOXGH LQIRUPDWLRQ RQ WKH GLIILFXOW\
H[SHULHQFHG ZLWK WKH FRPSXWHU DVZHOO DV UHWXUQ DGGUHVV LQIRUPDWLRQ LQFOXGLQJ QDPH� DGGUHVV� FLW\� VWDWH
DQG ]LS FRGH�

,I \RX FDQQRW GHWHUPLQH ZKHWKHU WKH FRQVROH RU WKH 7, &RORU 0RQLWRU�9LGHR 0RGXODWRU KDV IDLOHG� ERWK
XQLWV PXVW EH UHWXUQHG�

,I WKH FRPSXWHU LV LQ ZDUUDQW\� LW ZLOO EH UHSDLUHG RU UHSODFHG XQGHU WKH WHUPV RI WKH /LPLWHG :DUUDQW\�
2XW�RI�ZDUUDQW\ XQLWV LQ QHHG RI VHUYLFH ZLOO EH UHSDLUHG RU UHSODFHG ZLWK UHFRQGLWLRQHG XQLWV �DW 7,
V
RSWLRQ�� DQG VHUYLFH UDWHV LQ HIIHFW DW WKH WLPH RI UHWXUQ ZLOO EH FKDUJHG� %HFDXVH RXU 6HUYLFH )DFLOLW\
VHUYHV WKH HQWLUH 8QLWHG 6WDWHV� LW LV QRW IHDVLEOH WR KROG XQLWV ZKLOH SURYLGLQJ VHUYLFH HVWLPDWHV� )RU
DGYDQFH LQIRUPDWLRQ FRQFHUQLQJ RXU IODW�UDWH VHUYLFH FKDUJHV� SOHDVH FDOO RXU WROO�IUHH QXPEHU OLVWHG
EHORZ�

1RWH� 7KH &RORU 0RQLWRU LV WRR ODUJH WR EH VHQW YLD 8�6� SDUFHO SRVW �IRXUWK�FODVV PDLO� EXW PD\ EH VHQW
YLD ILUVW�FODVV PDLO RU E\ FRPPRQ FDUULHU�



7(;$6�,167580(176

+20(�&20387(5

300

5.2. Exchan ge Centers

,I \RXU FRPSXWHU UHTXLUHV VHUYLFH� LQVWHDG RI UHWXUQLQJ WKH XQLW WR \RXU GHDOHU RU WR D VHUYLFH IDFLOLW\ IRU
UHSDLU RU UHSODFHPHQW� \RX PD\ HOHFW WR H[FKDQJH WKH XQLW IRU D IDFWRU\�UHFRQGLWLRQHG FRPSXWHU RI WKH
VDPH PRGHO �RU HTXLYDOHQW PRGHO VSHFLILHG E\ 7,� E\ EULQJLQJ LW LQ SHUVRQ WR RQH RI WKH H[FKDQJH FHQWHUV
ZKLFK KDYH EHHQ HVWDEOLVKHG DFURVV WKH 8QLWHG 6WDWHV� $ KDQGOLQJ IHH ZLOO EH FKDUJHG E\ WKH H[FKDQJH
FHQWHU IRU LQ�ZDUUDQW\ H[FKDQJHV RI WKH FRPSXWHU FRQVROH DQG�RU 7, &RORU 0RQLWRU�9LGHR 0RGXODWRU�
2XW�RI�ZDUUDQW\ H[FKDQJHV ZLOO EH FKDUJHG DW WKH UDWHV LQ HIIHFW DW WKH WLPH RI H[FKDQJH�

7R GHWHUPLQH LI WKHUH LV DQ H[FKDQJH FHQWHU LQ \RXU DUHD� ORRN IRU 7H[DV ,QVWUXPHQWV ([FKDQJH &HQWHU
LQ WKHZKLWH SDJHV RI \RXU WHOHSKRQH GLUHFWRU\� RU ORRN XQGHU WKH &DOFXODWRU DQG $GGLQJ0DFKLQH KHDGLQJ
LQ WKH \HOORZ SDJHV� 3OHDVH FDOO WKH H[FKDQJH FHQWHU IRU DYDLODELOLW\ DQG H[FKDQJH IHH LQIRUPDWLRQ� :ULWH
WKH &RQVXPHU 5HODWLRQV 'HSDUWPHQW IRU IXUWKHU GHWDLOV DQG WKH ORFDWLRQ RI WKH QHDUHVW H[FKDQJH FHQWHU�

5.3. If you have questions or need assistance

5.3.1. FOR GENERAL INFORMATION

,I \RX KDYH TXHVWLRQV FRQFHUQLQJ FRPSXWHU UHSDLU� RU SHULSKHUDO� DFFHVVRU\ RU VRIWZDUH SXUFKDVH� SOHDVH
FDOO RXU &XVWRPHU 5HODWLRQV 'HSDUWPHQW DW ������������ �WROO IUHH ZLWKLQ WKH FRQWLJXRXV 8QLWHG 6WDWHV
H[FHSW 7H[DV� RU ������������ ZLWKLQ 7H[DV� 7KH RSHUDWRUV DW WKHVH QXPEHUV FDQQRW SURYLGH WHFKQLFDO
DVVLVWDQFH�

5.3.2. FOR TECHNICAL ASSISTANCE

)RU WHFKQLFDO TXHVWLRQV DERXW SURJUDPPLQJ� VSHFLILF FRPSXWHU DSSOLFDWLRQV� HWF�� \RX FDQ FDOO
������������� :H UHJUHW WKDW WKLV LV QRW D WROO�IUHH QXPEHU� DQG ZH FDQQRW DFFHSW FROOHFW FDOOV�

$V DQ DOWHUQDWLYH� \RX FDQ ZULWH WR�

&RQVXPHU 5HODWLRQV 'HSDUWPHQW
7H[DV ,QVWUXPHQWV ,QFRUSRUDWHG
3�2� %R[ ��
/XEERFN� 7H[DV �����
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%HFDXVH RI WKH QXPEHU RI VXJJHVWLRQV ZKLFK FRPH WR 7H[DV ,QVWUXPHQWV IURP PDQ\ VRXUFHV FRQWDLQLQJ
ERWK QHZ DQG ROG LGHDV� 7H[DV ,QVWUXPHQWV ZLOO FRQVLGHU VXFK VXJJHVWLRQV RQO\ LI WKH\ DUH IUHHO\ JLYHQ
WR 7H[DV ,QVWUXPHQWV� ,W LV WKH SROLF\ RI 7H[DV ,QVWUXPHQWV WR UHIXVH WR UHFHLYH DQ\ VXJJHVWLRQV LQ
FRQILGHQFH� 7KHUHIRUH� LI \RX ZLVK WR VKDUH \RXU VXJJHVWLRQV ZLWK 7H[DV ,QVWUXPHQWV� RU LI \RX ZLVK XV
WR UHYLHZDQ\%$6,& ODQJXDJHSURJUDPZKLFK \RXKDYH GHYHORSHG� SOHDVH LQFOXGH WKH IROORZLQJ VWDWHPHQW
LQ \RXU OHWWHU�

�$OO RI WKH LQIRUPDWLRQ IRUZDUGHG KHUHZLWK LV SUHVHQWHG WR 7H[DV ,QVWUXPHQWV RQ D
QRQ�FRQILGHQWLDO� QRQ�REOLJDWRU\ EDVLV� QR UHODWLRQVKLS� FRQILGHQWLDO RU RWKHUZLVH� H[SUHVVHG RU
LPSOLHG� LV HVWDEOLVKHGZLWK7H[DV ,QVWUXPHQWV E\ WKLV SUHVHQWDWLRQ� 7H[DV ,QVWUXPHQWVPD\XVH�
FRS\ULJKW� GLVWULEXWH� SXEOLVK� UHSURGXFH� RU GLVSRVH RI WKH LQIRUPDWLRQ LQ DQ\ ZD\ ZLWKRXW
FRPSHQVDWLRQ WR PH��
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6. Three-Month Limited Warrant y

7+,67(;$6 ,167580(176&20387(5&2162/(:$55$17<(;7(1'6727+(25,*,1$/
&21680(5 385&+$6(5 2) 7+( &2162/(�

6.1. Warrant y Duration

7KLV &RPSXWHU FRQVROH LV ZDUUDQWHG IRU D SHULRG RI WKUHH ��� PRQWKV IURP WKH GDWH RI WKH RULJLQDO
SXUFKDVH E\ WKH FRQVXPHU�

6.2. Warrant y Covera ge

7KLV &RPSXWHU FRQVROH LV ZDUUDQWHG DJDLQVW GHIHFWLYH PDWHULDOV RU ZRUNPDQVKLS� 7+,6 :$55$17<

,6 92,' ,) 7+( &2162/(+$6 %((1'$0$*('%< $&&,'(17� 815($621$%/(86(�

1(*/(&7� ,03523(5 6(59,&( 25 27+(5 &$86(6 127 $5,6,1* 287 2) '()(&76

,1 0$7(5,$/6 25 :25.0$16+,3�

6.3. Warranty Disclaimers

$1< ,03/,(' :$55$17,(6 $5,6,1* 287 2) 7+,6 6$/(� ,1&/8',1* %87 127

/,0,7(' 72 7+( ,03/,(' :$55$17,(6 2) 0(5&+$17$%,/,7< $1' ),71(66 )25

$3$57,&8/$5385326(�$5(/,0,7(',1'85$7,21727+($%29(7+5((�0217+

3(5,2'� 7(;$6 ,167580(176 6+$// 127 %( /,$%/( )25 /266 2) 86( 2) 7+(

&20387(5 &2162/( 25 27+(5 ,1&,'(17$/ 25 &216(48(17,$/ &2676�

(;3(16(6� 25 '$0$*(6 ,1&855(' %< 7+( &21680(5 25 $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�

6.4. 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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6.5. Warrant y Performance

3OHDVH ILUVW FRQWDFW WKH UHWDLOHU IURP ZKRP \RX SXUFKDVHG WKH FRQVROH DQG GHWHUPLQH WKH H[FKDQJH
SROLFLHV RI WKH UHWDLOHU�

'XULQJ WKH DERYH WKUHH�PRQWK ZDUUDQW\ SHULRG� \RXU 7, &RPSXWHU FRQVROH ZLOO EH UHSDLUHG RU UHSODFHG
ZLWK D QHZ RU UHFRQGLWLRQHG FRQVROH RI WKH VDPH RU HTXLYDOHQW PRGHO �DW 7,
V RSWLRQ� ZKHQ WKH FRQVROH
LV UHWXUQHG HLWKHU LQ SHUVRQ RU E\ SUHSDLG VKLSPHQW WR D 7H[DV ,QVWUXPHQWV 6HUYLFH )DFLOLW\ OLVWHG EHORZ�

7H[DV ,QVWUXPHQWV VWURQJO\ UHFRPPHQGV WKDW \RX LQVXUH WKH FRQVROH IRU YDOXH� SULRU WR VKLSPHQW�

7KH UHSDLUHG RU UHSODFHPHQW FRQVROH ZLOO EH ZDUUDQWHG IRU WKUHH PRQWKV IURP GDWH RI UHSDLU RU
UHSODFHPHQW� 2WKHU WKDQ WKH FRVW RI VKLSSLQJ WKH XQLW WR 7H[DV ,QVWUXPHQWV RU SRVWDJH� QR FKDUJH ZLOO
EH PDGH IRU WKH UHSDLU RU UHSODFHPHQW RI LQ�ZDUUDQW\ FRQVROHV�

6.6. Texas Instruments Consumer Service Facilities

8�6� 5HVLGHQWV &DQDGLDQ 5HVLGHQWV

7H[DV ,QVWUXPHQWV 6HUYLFH )DFLOLW\ *HRSK\VLFDO 6HUYLFHV ,QFRUSRUDWHG
���� 1RUWK 8QLYHUVLW\ �� 6KHOOH\ 5RDG
/XEERFN� 7H[DV ����� 5LFKPRQG +LOO� 2QWDULR� &DQDGD

/�&6*�

&RQVXPHUV LQ &DOLIRUQLD DQG 2UHJRQ PD\ FRQWDFW WKH IROORZLQJ 7H[DV ,QVWUXPHQWV RIILFH IRU DGGLWLRQDO
DVVLVWDQFH RU LQIRUPDWLRQ�

7H[DV ,QVWUXPHQWV &RQVXPHU 6HUYLFH 7H[DV ,QVWUXPHQWV &RQVXPHU 6HUYLFH
��� 6RXWK 'RXJODV 6WUHHW ���� 6RXWKZHVW ���WK
(O 6HJXQGR� &DOLIRUQLD ����� .ULVWLQ 6TXDUH� 6XLWH ���
����� �������� %HDYHUWRQ� 2UHJRQ �����

����� ��������
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6.7. Important Notice Re gardin g Programs and Book Materials

7KH IROORZLQJ VKRXOG EH UHDG DQG XQGHUVWRRG EHIRUH SXUFKDVLQJ DQG�RU XVLQJ WKH 7, FRPSXWHU�

7, GRHV QRW ZDUUDQW WKDW WKH SURJUDPV FRQWDLQHG LQ WKLV FRPSXWHU DQG DFFRPSDQ\LQJ ERRNPDWHULDOV ZLOO
PHHW WKH VSHFLILF UHTXLUHPHQWV RI WKH FRQVXPHU� RU WKDW WKH SURJUDPV DQG ERRN PDWHULDOV ZLOO EH IUHH
IURP HUURU� 7KH FRQVXPHU DVVXPHV FRPSOHWH UHVSRQVLELOLW\ IRU DQ\ GHFLVLRQ PDGH RU DFWLRQV WDNHQ EDVHG
RQ LQIRUPDWLRQ REWDLQHG XVLQJ WKHVH SURJUDPV DQG ERRNPDWHULDOV� $Q\ VWDWHPHQWVPDGH FRQFHUQLQJ WKH
XWLOLW\ RI 7,
V SURJUDPV DQG ERRN PDWHULDOV DUH QRW WR EH FRQVWUXHG DV H[SUHVV RU LPSOLHG ZDUUDQWLHV�

7(;$6 ,167580(176 0$.(6 12 :$55$17<� (,7+(5 (;35(66(' 25 ,03/,('�

,1&/8',1*%87127/,0,7('72$1<,03/,(':$55$17,(62)0(5&+$17$%,/,7<

$1' ),71(66 )25 $ 3$57,&8/$5 385326(� 5(*$5',1* 7+(6( 352*5$06 25

%22. 0$7(5,$/6 25 $1< 352*5$06 '(5,9(' 7+(5()520 $1' 0$.(6 68&+

0$7(5,$/6 $9$,/$%/( 62/(/< 21 $1 �$6 ,6� %$6,6�

,1 12 (9(17 6+$// 7(;$6 ,167580(176 %( /,$%/( 72 $1<21( )25 63(&,$/�

&2//$7(5$/� ,1&,'(17$/� 25 &216(48(17,$/ '$0$*(6 ,1 &211(&7,21 :,7+

25 $5,6,1* 287 2) 7+( 385&+$6( 25 86( 2) 7+(6( 352*5$06 25 %22.

0$7(5,$/6� $1' 7+( 62/( $1' (;&/86,9( /,$%,/,7< 2) 7(;$6 ,167580(176�

5(*$5'/(662) 7+( )2502)$&7,21� 6+$//127(;&(('7+(385&+$6( 35,&(

2) 7+,6 &20387(5� 025(29(5� 7(;$6 ,167580(176 6+$// 127 %( /,$%/( )25

$1< &/$,0 2) $1< .,1' :+$762(9(5 $*$,167 7+( 86(5 2) 7+(6( 352*5$06

25 %22. 0$7(5,$/6 %< $1< 27+(5 3$57<�

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�
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>WH[W RI EDFN FRYHU@

7(;$6�,167580(176
,1&25325$7('

DALLAS, TEXAS
Printed in U.S.A. 1039031-1
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Statement of File Origin

7KLV ILOH ZDV FUHDWHG IRU XVHUV RI 3&��� D 7,�����$ HPXODWRU UXQQLQJ RQ DQ ,%0 3&�

5HSURGXFHG ZLWK SHUPLVVLRQ RI WKH SXEOLVKHU &RS\ULJKW ������ 7H[DV ,QVWUXPHQWV
,QFRUSRUDWHG� 7KLV ILOH ZDV FUHDWHG E\ VFDQQLQJ WKH 8VHU
V 5HIHUHQFH *XLGH RULJLQDOO\
VXSSOLHG ZLWK WKH 7H[DV ,QVWUXPHQWV 7,�����$ +RPH &RPSXWHU� $OWKRXJK 7H[DV
,QVWUXPHQWV KDV JUDQWHG SHUPLVVLRQ IRU WKLV� 7, LV QR ZD\ UHVSRQVLEOH IRU DQ\ HUURUV�
RPLVVLRQV RU FKDQJHV LQWURGXFHG E\ WKLV SURFHVV� ,Q WKH FDVH RI D GLVSXWH� WKH XVHU RI WKLV
ILOH LV UHIHUUHG WR WKH RULJLQDO PDQXDO�

:KLOH HYHU\ HIIRUW ZDV PDGH WR HQVXUH WKDW WKH WH[W DQG JUDSKLFV FRQWHQW RI WKLV ILOH DUH DQ DFFXUDWH FRS\
RI WKH RULJLQDO 7, 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 ������


