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:$51,1*

,I�\RX�DUH�XVLQJ�WKH�'LVN�0HPRU\�6\VWHP�ZLWK�WKH�FRPSXWHU��IROORZ�WKHVH�VWHSV�IRU�SRZHULQJ�XS�

�� )LUVW�WXUQ�RQ�WKH�GLVN�FRQWUROOHU�DQG�GLVN�GULYH�V��
�� 1H[W�WXUQ�RQ�WKH�0HPRU\�([SDQVLRQ�XQLW�
�� 7KHQ�WXUQ�RQ�WKH�FRPSXWHU�FRQVROH�DQG�DQ\�RWKHU�GHYLFHV�WKDW�DUH�DWWDFKHG�WR�\RXU

V\VWHP�

,I�WKH�DERYH�SRZHU�XS�VWHSV�DUH�QRW�IROORZHG�LQ�RUGHU��WKH�FRPSXWHU�FDQQRW�DFFHVV�\RX�GLVN�V\VWHP�
,Q�WKLV�FDVH��WKH�FRQVROH�PXVW�EH�WXUQHG�RII�DQG�WKH�'LVN�0HPRU\�6\VWHP��0HPRU\�([SDQVLRQ
XQLW��DQG�FRQVROH�WXUQHG�EDFN�RQ�LQ�WKH�FRUUHFW�RUGHU�
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USING THE SOLID STATE SOFTWARE™ MODULE

7KH�7H[DV�,QVWUXPHQWV�FRPSXWHU�LV�D�VWURQJ�DQG�UXJJHG�PDFKLQH��,W�LV�PDGH�IRU�HDV\�XVH�DQG�FDUH��<RX
VKRXOG�JLYH�WKH�FRPSXWHU�WKH�VDPH�JRRG�FDUH�DQG�UHVSHFW�\RX�ZRXOG�JLYH�D�WHOHYLVLRQ�VHW��UHFRUG�SOD\HU�
UDGLR��RU�DQ\�RWKHU�SLHFH�RI�HOHFWURQLF�HTXLSPHQW�

� .HHS�VQDFNV�DQG�EHYHUDJHV�DZD\�IURP�WKH�FRQVROH�DQG�NH\ERDUG�
� 'RQ
W�KDPPHU�RQ�WKH�NH\ERDUG�RU�SODFH�KHDY\�REMHFWV�RQ�LW�
� 'RQ
W�WRXFK�WKH�PRGXOH�FRQWDFWV��7KHVH�DUH�GHHS�LQ�WKH�PRGXOH�WR�NHHS�WKHP�IURP�EHLQJ

VRLOHG�RU�GDPDJHG�

$Q�DXWRPDWLF�UHVHW�IHDWXUH�LV�EXLOW�LQWR�WKH�FRPSXWHU��:KHQ�D�PRGXOH�LV�LQVHUWHG�LQWR�WKH�FRQVROH��WKH
FRPSXWHU�UHWXUQV�WR�WKH�PDVWHU�WLWOH�VFUHHQ��$OO�GDWD�RU�SURJUDP�PDWHULDO�WKDW�LV�VWRUHG�LQ�WKH�FRPSXWHU
V
PHPRU\�LV�HUDVHG�

1RWH��%H�VXUH�WKH�PRGXOH�LV�IUHH�RI�VWDWLF�HOHFWULFLW\�EHIRUH�SXWWLQJ�LW�LQWR�WKH�FRPSXWHU��VHH�SDJH�����

�� :KLOH�WKH�PDVWHU�WLWOH�VFUHHQ�LV�GLVSOD\HG��VOLGH�WKH�PRGXOH�LQWR�WKH�VORW�RQ�WKH�FRQVROH��DQG�VOLGH
WKH�GLVNHWWH�LQWR�WKH�VORW�RQ�'LVN�'ULYH���

�� 3UHVV�WKH�QXPEHU�QH[W�WR�7,�/2*2��7KH�WLWOH�VHTXHQFH�DSSHDUV��7KH�VPDOO�EODFN�IODVKLQJ�V\PERO
�B��\RX�VHH�LQ�WKH�XSSHU�OHIW�FRUQHU�RI�WKH�VFUHHQ�LV�FDOOHG�D�FXUVRU��7KLV�V\PERO�WHOOV�\RX�WKDW�WKH
FRPSXWHU�LV�UHDG\�WR�OLVWHQ�WR�\RXU�LQVWUXFWLRQV�

�� 5HPRYH�WKH�GLVNHWWH�DQG�SXW�LW�EDFN�LQWR�WKH�SDSHU�HQYHORSH��%H�VXUH�QRW�WR�SXW�WKH�GLVNHWWH�RQ
WRS�RI�WKH�GLVN�GULYH�DV�WKLV�PD\�GDPDJH�WKH�GLVNHWWH�

�1RWH��7R�UHPRYH�WKH�PRGXOH��ILUVW�UHWXUQ�WKH�FRPSXWHU�WR�WKH�PDVWHU�WLWOH�VFUHHQ�E\�W\SLQJ�%<(�DQG
SUHVVLQJ�ENTER��7KHQ��UHPRYH�WKH�PRGXOH�IURP�WKH�VORW��,I�\RX�KDYH�DQ\�SUREOHP�SXWWLQJ�LQ�WKH�PRGXOH�
RU�LI�LW�LV�DFFLGHQWDOO\�UHPRYHG�IURP�WKH�VORW�ZKLOH�LQ�XVH��SOHDVH�VHH��,Q�&DVH�RI�'LIILFXOW\��RQ�SDJH�����
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1. You and the Com puter: an Adventure

%HIRUH�VWDUWLQJ�&KDSWHU����EH�VXUH�WR�IROORZ�WKH�VWHSV�LQ�6(77,1*�83��7KHQ�SXW�WKH�7,�/2*2
&RPPDQG�0RGXOH�LQ�WKH�VORW�RQ�WKH�FRQVROH��3UHVV�DQ\�NH\�WR�VHH�WKH�VHOHFWLRQ�OLVW��7KHQ��SUHVV�WKH
QXPEHU�WKDW�DSSHDUV�QH[W�WR�7,�/2*2��7,�/2*2�LV�QRZ�UHDG\��7KH�FRPSXWHU�LV�LQ�WKH�6SULWH��RU
&RPPDQG��0RGH�

7KLV�ERRN�LV�\RXU�JXLGH�WR�DQ�DGYHQWXUH�³�OHDUQLQJ�WR�SURJUDP�ZLWK�7,�/2*2��(YHQ�LI�\RX�KDYH�QHYHU
ZRUNHG�ZLWK�D�FRPSXWHU�EHIRUH��\RX�FDQ�XVH�WKLV�ERRN�WR�WHDFK�\RXUVHOI��\RXU�IDPLO\��DQG�\RXU�IULHQGV
KRZ�WR�XVH�DQG�HQMR\�\RXU�FRPSXWHU�

&RPSXWHUV� DUH� DOO� DURXQG� XV�� :H� ZDWFK� FRPSXWHUL]HG� VFRUHERDUGV� DW� VSRUWV� HYHQWV�� :H� HYHQ� VHH
FRPSXWHUV� LQ� WKH� FODVVURRPV�� $OPRVW� HYHU\WKLQJ� ZH� HDW�� ZHDU�� DQG� XVH� KDV� EHHQ� KDQGOHG� E\
FRPSXWHU�RSHUDWHG�PDFKLQHV�

:KDW�LV�FRPSXWHU�SURJUDPPLQJ"�1RWKLQJ�P\VWHULRXV��3URJUDPPLQJ�LV�MXVW�WDONLQJ�ZLWK�D�FRPSXWHU��<RX
WHOO�WKH�FRPSXWHU�ZKDW�WR�GR�DQG�ZKHQ�WR�GR�LW��7R�SURJUDP�\RXU�FRPSXWHU�\RX�QHHG�WR�OHDUQ�WZR�WKLQJV�
WKH�ODQJXDJH�\RXU�FRPSXWHU�XQGHUVWDQGV�DQG�KRZ�WR�WDON�WR�LW�

1.1. Language

/DQJXDJH�LV�YHU\�LPSRUWDQW��:LWK�ODQJXDJH�ZH�FDQ�VD\�ZKDW�ZH�QHHG��ZKHUH�ZH�ZDQW�WR�JR��RU�MXVW
�ZKDW
V�KDSSHQLQJ��

1.1.1. Dialect and Jar gon

(YHU\�FRXQWU\�KDV�LWV�RZQ�ODQJXDJH��:H�VSHDN�(QJOLVK��SHRSOH�IURP�-DSDQ�VSHDN�-DSDQHVH��DQG�SHRSOH
OLYLQJ�LQ�)UDQFH�VSHDN�)UHQFK��(DFK�ODQJXDJH�KDV�GLDOHFWV��GLIIHUHQW�SURQXQFLDWLRQV�DQG�JUDPPDU�ZLWKLQ
WKH�VDPH�ODQJXDJH��DQG�MDUJRQ��ZRUGV�WKDW�KDYH�VSHFLDO�PHDQLQJ�WR�D�JURXS�RI�SHRSOH���:KHUH�D�SHUVRQ
OLYHV�GHWHUPLQHV�WKH�ODQJXDJH�KH�RU�VKH�VSHDNV�DQG�WKH�GLDOHFW�RI�WKDW�ODQJXDJH��$�FKLOG�IURP�1HZ�<RUN
VRXQGV�YHU\�GLIIHUHQW�IURP�D�7H[DQ�FKLOG��HYHQ�WKRXJK�ERWK�FKLOGUHQ�OLYH�LQ�WKH�8QLWHG�6WDWHV�DQG�VSHDN
(QJOLVK�

-DUJRQ�LV�XVXDOO\�GHYHORSHG�E\�D�JURXS�WR�VHUYH�D�QHHG��7KH�GLIIHUHQW�ZD\V�SHRSOH�JUHHW�HDFK�RWKHU�LV�DQ
H[DPSOH�RI�MDUJRQ���+RZG\����KL����KHOOR����JLYH�PH�ILYH����KL�\
DOO���DQG��ZKDW
V�KDSSHQLQ
��DOO�PHDQ�DERXW
WKH�VDPH�WKLQJ�
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1.1.2. Talkin g to the Com puter

7DONLQJ�WR�D�FRPSXWHU�LV�OLNH�WDONLQJ�WR�D�IULHQG��<RX�PXVW�ILQG�D�ODQJXDJH��GLDOHFW��DQG�MDUJRQ�WKDW�ERWK
RI�\RX�XQGHUVWDQG��-XVW�DV�WKHUH�DUH�PDQ\�GLIIHUHQW�ODQJXDJHV�IRU�SHRSOH��WKHUH�DUH�PDQ\�FRPSXWHU
ODQJXDJHV�� :H� DUH� JRLQJ� WR� OHDUQ� WKH� ODQJXDJH� FDOOHG� 7,� /2*2�� <RX� ZLOO� ILQG� WKDW� WKH� FRPSXWHU
XQGHUVWDQGV�PDQ\�RI�WKH�ZRUGV�\RX�XVH�QRZ��%XW�LQ�VRPH�FDVHV��\RX�ZLOO�QHHG�WR�OHDUQ�VRPH�QHZ�ZRUGV
RU�D�QHZ�MDUJRQ��$IWHU�\RX�OHDUQ�WKHVH�ZRUGV��\RX�ZLOO�EH�DEOH�WR�WHDFK�RU�SURJUDP�WKH�FRPSXWHU�WR�GR
PDQ\�H[FLWLQJ�WKLQJV�

1.2. The Keyboard

1RZ��KRZ�GR�\RX�WDON�WR�WKH�FRPSXWHU"�/RRN�DW�WKH�FRPSXWHU�NH\ERDUG��<RX
OO�VHH�WKH�OHWWHUV�RI�WKH
DOSKDEHW��QXPEHUV��SXQFWXDWLRQ�PDUNV��DQG�RWKHU�VSHFLDO�V\PEROV��0DQ\�RI�WKHVH�\RX
YH�VHHQ�EHIRUH�RQ
W\SHZULWHU�NH\ERDUGV��(YHU\WKLQJ�\RX�QHHG�WR�XVH�WR�WDON�WR�WKH�FRPSXWHU�LV�ULJKW�WKHUH�RQ�WKH�NH\ERDUG�
<RX��W\SH��\RXU�LQVWUXFWLRQV��DQG�WKH�FRPSXWHU��KHDUV��WKHP��,W
V�DV�HDV\�DV�WKDW�

1.2.1. Letters

7R�W\SH�D�OHWWHU�RI�WKH�DOSKDEHW��\RX�PXVW�ILQG�LW�RQ�WKH�NH\ERDUG��)LQG�HDFK�OHWWHU�RI�\RXU�QDPH�DQG�W\SH
LW��'RQ
W�ZRUU\�DERXW�FDSLWDO�OHWWHUV�EHFDXVH�\RX�FDQ�RQO\�W\SH�FDSLWDOV�ZLWK�7,�/2*2�

:KHQ�WKH�OHWWHUV�UHDFK�WKH�HGJH�RI�WKH�VFUHHQ��WKH�FXUVRU��WKH�IODVKLQJ�B��DXWRPDWLFDOO\�PRYHV�GRZQ�WR
WKH�QH[W�OLQH��<RX�GRQ
W�KDYH�WR�VWRS�W\SLQJ��7KH�FRPSXWHU�XQGHUVWDQGV�LI�SDUW�RI�D�ZRUG�LV�RQ�RQH�OLQH
DQG�WKH�UHVW�RI�LW�LV�RQ�WKH�QH[W�OLQH�

1.2.2. Spacin g

:KHQ�\RX�ZULWH�D�VHQWHQFH��\RX�DOZD\V�OHDYH�D�VSDFH�EHWZHHQ�ZRUGV��7KH�7,�/2*2�ODQJXDJH�GRHVQ
W
DOZD\V�QHHG�D�VSDFH�EHWZHHQ�ZRUGV��<RX�QHHG�WR�ZDWFK�FDUHIXOO\�WR�OHDUQ�ZKHQ�D�VSDFH�LV�QHHGHG�DQG
ZKHQ�LW�LVQ
W�

1.2.3. SPACE BAR

/RRN�DW�WKH�NH\ERDUG��7KHUH�LV�D�NH\�\RX�FDQ�SUHVV�WR�OHDYH�DQ�HPSW\�VSDFH��,W�LV�WKH�ORQJ�EDU�DW�WKH
ERWWRP�RI�WKH�NH\ERDUG��$�VSDFH�LV�PDGH�HDFK�WLPH�\RX�SUHVV�WKH�EDU��7\SH�\RXU�ILUVW�QDPH�DJDLQ��WKHQ
D�VSDFH��DQG�WKHQ�\RXU�ODVW�QDPH�

3UDFWLFH�VRPH�PRUH�E\�W\SLQJ�WKH�QDPHV�RI�\RXU�IULHQGV��SDUHQWV��SHWV��RU�DQ\�ZRUGV�WKDW�\RX�ZDQW�

1.2.4. Numbers

1RZ��WU\�W\SLQJ�VRPH�QXPEHUV��7KH�QXPEHU�NH\V�DUH�RQ�WKH�WRS�URZ�RI�WKH�NH\ERDUG��:LWK�WKHVH�NH\V�
\RX�FDQ�QRZ�W\SH�\RXU�DGGUHVV��DJH��DQG�WHOHSKRQH�QXPEHU�
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1.2.5. Special Ke ys

1RWLFH�WKDW�VRPH�NH\V�KDYH�WZR�V\PEROV�RQ�WKHP��/RRN�DW�WKH�QXPEHU���NH\��$Q�H[FODPDWLRQ�SRLQW����
LV�DERYH�WKH����+RZ�FDQ�\RX�W\SH�WKH�H[FODPDWLRQ�SRLQW"

/RRN�DW�WKH�NH\ERDUG��<RX�VHH�D�NH\�FDOOHG�SHIFT��+ROG�GRZQ�SHIFT�DQG��DW�WKH�VDPH�WLPH��SUHVV�WKH�NH\
ZLWK���DQG���RQ�LW��8VH�WZR�KDQGV�WR�GR�WKLV��7KH���DSSHDUV�RQ�WKH�VFUHHQ�

([SHULPHQW�ZLWK�WKH�SHIFT�NH\�DQG�RWKHU�NH\V��6RPH�NH\V�XVH�WKH�SHIFT�NH\�IRU�D�IXQFWLRQ�RWKHU�WKDQ
W\SLQJ�LQ�D�OHWWHU��QXPEHU��RU�V\PERO��7KHVH�VSHFLDO�IXQFWLRQV�DUH�GLVFXVVHG�LQ�WKH�PDQXDO�ODWHU�

+DYH�IXQ�W\SLQJ�DQG�OHDUQLQJ�ZKHUH�WKH�NH\V�DUH�RQ�WKH�NH\ERDUG�

1.2.6. ERASE

+DYH�\RX�SUHVVHG�ERASE�\HW"�3UHVV�LW�QRZ�DQG�VHH�ZKDW�KDSSHQV��7KH�FXUVRU��B��PRYHV�RQH�VSDFH�WR�WKH
OHIW��3UHVVLQJ�ERASE�DOVR�HUDVHV�ZKDWHYHU�ZDV�WKHUH�EHIRUH��1RZ�\RX�FDQ�W\SH�LQ�WKH�VDPH�VSRW�DJDLQ�
7KH�FXUVRU�PRYHV�RQH�VSDFH�WR�WKH�OHIW�HYHU\�WLPH�\RX�SUHVV�ERASE��7R�PRYH�WKH�FXUVRU�WKUHH�VSDFHV�WR
WKH�OHIW�DQG�HUDVH�WKUHH�FKDUDFWHUV��SUHVV�ERASE�WKUHH�WLPHV�

1.2.7. ENTER

5HPHPEHU��ZH�VDLG�HYHU\WKLQJ�\RX�QHHG�WR�WDON�WR�\RXU�FRPSXWHU�LV�RQ�WKH�NH\ERDUG��<RX��W\SH���DQG�WKH
FRPSXWHU��KHDUV���,W
V�HDV\�WR�XQGHUVWDQG�KRZ�\RX��W\SH���%XW�KRZ�GRHV�WKH�FRPSXWHU��KHDU�"�/RRN�DW�WKH
ULJKW�VLGH�RI�WKH�NH\ERDUG��<RX�VHH�D�NH\�FDOOHG�ENTER��7KLV�LV�WKH�NH\�WKDW�WHOOV�WKH�FRPSXWHU�WR�KHDU
DQG�GR�ZKDW�\RX�W\SH��$IWHU�\RX�W\SH�VRPHWKLQJ�\RX�ZDQW�WKH�FRPSXWHU�WR�GR��\RX�PXVW�SUHVV�WKH�ENTER
NH\��,I�\RX�IRUJHW�WR�SUHVV�WKH�ENTER�NH\��WKH�FRPSXWHU�GRHV�QRW��KHDU��\RX��,W�GRHV�QRW�GR�ZKDW�\RX�ZDQW�

1.2.8. CLEARSCREEN

,V�\RXU�VFUHHQ�IXOO�RI�ZRUGV��QXPEHUV��DQG�OHWWHUV"�:RXOG�\RX�OLNH�WR�VWDUW�RYHU�ZLWK�D�FOHDU�VFUHHQ"�7KDW
V
HDV\��7\SH�&/($56&5((1��0DNH�VXUH�LW�LV�RQH�ORQJ�ZRUG�ZLWK�QR�VSDFH�EHWZHHQ�WKH�OHWWHUV��7KHQ�\RX
PXVW�WHOO�WKH�FRPSXWHU�WR�GR�ZKDW�\RX�KDYH�W\SHG��7R�GR�WKLV��SUHVV�WKH�ENTER�NH\��5HPHPEHU��WKH
ENTER�NH\�LV�RQ�WKH�ULJKW�VLGH�RI�WKH�NH\ERDUG�
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1.3. About This Book

7KLV�ERRN�VKRXOG�KHOS�\RX�OHDUQ�WKH�ODQJXDJH�RI�7,�/2*2��7KHUH�DUH�PDQ\�H[DPSOHV�LQ�WKH�ERRN��7U\
WKHP�DOO�DQG�H[SHULPHQW�ZLWK�RWKHU�H[DPSOHV�RI�\RXU�RZQ�

1.3.1. Left Column

$V�\RX�UHDG�WKH�ERRN��QRWLFH�WKH�ZRUGV�W\SHG�LQ�WKH�OHIW�FROXPQ�LQ�FDSLWDO�OHWWHUV��7KHVH�ZRUGV�DUH�FDOOHG
FRPPDQGV�DQG�DUH�WKHUH�WR�KHOS�\RX��,I�\RX�GRQ
W�UHPHPEHU�H[DFWO\�ZKDW�WR�W\SH�WR�JHW�WKH�FRPSXWHU�WR
GR�ZKDW�\RX�ZDQW��ORRN�LQ�WKLV�FROXPQ��)LQG�WKH�FRPPDQG�WKDW�\RX�QHHG�DQG�W\SH�LW�FDUHIXOO\��%H�VXUH
WR�ZDWFK�WKH�VSDFLQJ��V\PEROV��OHWWHUV��DQG�QXPEHUV�

1.3.2. Pressin g ENTER

6WDUWLQJ�LQ�&KDSWHU����\RX�QHHG�WR�SUHVV�WKH�ENTER�NH\�YHU\�RIWHQ��7KH�ERRN�ZLOO�RFFDVLRQDOO\�WHOO�\RX
WR�SUHVV�WKH�ENTER�NH\��8VXDOO\��\RX�QHHG�WR�UHPHPEHU�WR�SUHVV�WKH�ENTER�NH\�DIWHU�HDFK�FRPPDQG�

,I�\RX�IRUJHW��WKH�FRPSXWHU�ZRQ
W��KHDU��DQG�GR�ZKDW�\RX�WHOO�LW�

1.3.3. Short Forms

7KH� FRPSXWHU� XQGHUVWDQGV� VRPH� VKRUW� IRUPV� IRU� FRPPDQGV�� )RU� H[DPSOH�� WKH� VKRUW� IRUP� IRU
&/($56&5((1�LV�&6��7KH�OLVW�RI�VKRUW�IRUPV�LV�LQ�$SSHQGL[�$��7KH�FRPPDQGV�LQ�WKH�OHIW�FROXPQ�GR�QRW
XVH�DQ\�VKRUW�IRUPV��<RX�FDQ�W\SH�WKH�IXOO�FRPPDQG�RU�WKH�VKRUW�IRUP�

1.3.4. Organization

7KH�ILUVW�FKDSWHU�RI�WKLV�ERRN�LQWURGXFHV�WKH�FRPSXWHU�DQG�WKH�NH\ERDUG��([SHULPHQW�ZLWK�WKH�NH\V�XQWLO
\RX�IHHO�UHDG\�WR�JR�RQ��,Q�&KDSWHU���\RX�OHDUQ�WR�FUHDWH�LQWHUHVWLQJ�GHVLJQV��<RX�XVH�D�WULDQJOH������FDOOHG
D�7XUWOH��WR�GUDZ�DQG�HUDVH�OLQHV��&KDSWHUV���DQG���LQWURGXFH�VSULWHV��VKDSHV��DQG�WLOHV��)RU�H[DPSOH��\RX
JLYH�D�VSULWH�FRPPDQGV�WKDW�PDNH�LW�ORRN�OLNH�D�UHG�SODQH��IO\LQJ��DURXQG�WKH�VFUHHQ��1H[W��LQ�&KDSWHU
���\RX�OHDUQ�KRZ�WR�WHDFK�WKH�FRPSXWHU�WR�GR�D�OLVW�RI�FRPPDQGV��7KLV�OLVW�LV�FDOOHG�D�SURFHGXUH�

$IWHU�OHDUQLQJ�KRZ�WR�WHDFK�WKH�FRPSXWHU��&KDSWHU���WHOOV�\RX�KRZ�WR�VDYH�DQG�UHFDOO�\RXU�ZRUN��,Q
&KDSWHUV���DQG���\RX�PDNH�WKH�SURFHGXUHV�ORQJHU�E\�SXWWLQJ�VXESURFHGXUHV�WRJHWKHU��&KDSWHU���VKRZV
\RX�KRZ�WR�XVH�7,�/2*2�DV�D�FDOFXODWRU�WR�GR�EDVLF�PDWKHPDWLFDO�RSHUDWLRQV�

:KHQ�\RX�ILQLVK�OHDUQLQJ�DERXW�WKH�NH\ERDUG��W\SH�%<(�DQG�SUHVV�ENTER��,I�\RX�DUH�DOVR�ILQLVKHG�XVLQJ
WKH�FRPSXWHU�IRU�WKLV�VHVVLRQ��UHPRYH�WKH�7,�/2*2�&RPPDQG�0RGXOH��7KHQ��WXUQ�RII�WKH�FRQVROH�DQG
0HPRU\�([SDQVLRQ�XQLW��2U��LI�\RX
UH�UHDG\�WR�JR�RQ��OHDYH�WKH�PRGXOH�LQ�DQG�WKH�V\VWHP�WXUQHG�RQ��/HW
V
VWDUW�GUDZLQJ�LQ�WKH��7XUWOH�:D\��RU��DV�ZH�FDOO�LW�LQ�WKLV�ERRN��WKH�7XUWOH�0RGH�
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2. Turtle Mode

%HIRUH�VWDUWLQJ�&KDSWHU����EH�VXUH�WR�IROORZ�WKH�VWHSV�LQ�6(77,1*�83��7KHQ�SXW�WKH�7,�/2*2
&RPPDQG�0RGXOH�LQ�WKH�VORW�RQ�WKH�FRQVROH��3UHVV�DQ\�NH\�WR�VHH�WKH�VHOHFWLRQ�OLVW��7KHQ��SUHVV�WKH
QXPEHU�WKDW�DSSHDUV�QH[W�WR�7,�/2*2��7,�/2*2�LV�QRZ�UHDG\��7KH�FRPSXWHU�LV�LQ�WKH�6SULWH��RU
&RPPDQG��0RGH�

/HW
V�SOD\�D�JDPH��6XSSRVH�\RX�DUH�VWDQGLQJ�LQ�WKH�PLGGOH�RI�D�FLUFOH�RI�IULHQGV��<RX�DUH�IDFLQJ�QRUWK��,I
\RXU�IULHQGV�WHOO�\RX�WR�JR�IRUZDUG����VWHSV��ZKDW�KDSSHQV"�1RZ�D�IULHQG�WHOOV�\RX�WR�WXUQ�ULJKW��:RXOG
\RX�PRYH�RU�VWLOO�EH�VWDQGLQJ�LQ�WKH�VDPH�VSRW"�<RX
G�EH�LQ�WKH�VDPH�VSRW�EXW�IDFLQJ�D�GLIIHUHQW�IULHQG�RU
GLUHFWLRQ��<RX
G�EH�IDFLQJ�HDVW�QRZ��1H[W��VRPHRQH�WHOOV�\RX�WR�JR�EDFN�����'RQ
W�WXUQ�DURXQG��MXVW�PRYH
EDFN����VWHSV�

TELL TURTLE 1RZ��LQVWHDG�RI�D�IULHQG�WHOOLQJ�\RX�ZKDW�WR�GR��OHW
V�WHOO�D�WXUWOH�ZKDW
WR�GR��7\SH�7(//�7857/(�DQG�SUHVV�ENTER��7KH�IROORZLQJ�VFUHHQ
DSSHDUV�

7KH�WULDQJOH�����LV�FDOOHG�D�7XUWOH��,W
V�LQ�WKH�PLGGOH�RI�WKH�VFUHHQ��D�SODFH�FDOOHG�+20(��,W�LV�UHDG\�WR
OLVWHQ�DQG�GR�ZKDWHYHU�\RX�WHOO�LW�

7KH�FXUVRU��B��DSSHDUV�LQ�WKH�ERWWRP�IRXUWK�RI�WKH�VFUHHQ��$IWHU�\RX�HQWHU�D�OLQH��WKH�FXUVRU�UHWXUQV�WR
WKH�EHJLQQLQJ�RI�WKH�QH[W�OLQH��,I�LW
V�WKH�ODVW�OLQH�RQ�WKH�VFUHHQ��WKH�FXUVRU�PRYHV�XS�WR�WKH�WRS�OLQH�DJDLQ�
$OWKRXJK�WKHUH�DUH�VL[�OLQHV�IRU�W\SLQJ��\RX�FDQ�RQO\�VHH�IRXU�OLQHV�RI�W\SLQJ�DW�D�WLPH��7KH�FRPSXWHU
HUDVHV�DQ\�PRUH�WKDQ�WKDW�WR�PDNH�URRP�IRU�WKH�GHVLJQV�\RX�FUHDWH�ZLWK�WKH�7XUWOH�
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HDVW��WKH�ERWWRP�LV�VRXWK��DQG�WKH�OHIW�LV�ZHVW��<RX�FDQ�WHOO�ZKLFK�ZD\
1RZ�WKLQN�RI�WKH�VFUHHQ�DV�D�FRPSDVV��WKH�WRS�LV�QRUWK��WKH�ULJKW�LV

WKH�7XUWOH� LV�KHDGLQJ�E\� ORRNLQJ�DW� WKH� WRS�SRLQW�RI� WKH� WULDQJOH�
�1RWH��7KH�7XUWOH�DOZD\V�IDFHV�QRUWK�DIWHU�\RX�W\SH�7(//�7857/(
DQG�SUHVV�WKH�ENTER�NH\��

FORWARD 10 /HW
V� ORRN� DW� WKH� VFUHHQ� DJDLQ��7KH� WRS� SRLQW� RI� WKH�7XUWOH� IDFHV
QRUWK��MXVW�OLNH�\RX�GLG�LQ�WKH�JDPH��,W
V�HDV\�WR�WHOO�WKH�7XUWOH�WKH
VDPH� GLUHFWLRQV� \RXU� IULHQGV� WROG� \RX�� �5HPHPEHU� WR� SUHVV� WKH

ENTER�NH\�DIWHU�\RX�W\SH�D�FRPPDQG���7\SH�)25:$5'����DQG
SUHVV�ENTER��7KH�7XUWOH�OHDYHV�D�OLQH����VWHSV�ORQJ�DV�LW�PRYHV���
VWHSV�QRUWK�

RIGHT 90
BACK 30

1H[W��W\SH�5,*+7����DQG�SUHVV�ENTER��/LNH�\RX��WKH�7XUWOH�WXUQV
WR�IDFH�HDVW�EXW�VWD\V�LQ�WKH�VDPH�SODFH��7\SH�%$&.�����DQG�SUHVV

ENTER��7KH�7XUWOH�NHHSV�IDFLQJ�HDVW�EXW�PRYHV�EDFNZDUGV��$V�LW
PRYHV�EDFN����VWHSV��WKH�7XUWOH�GUDZV�D�OLQH����VWHSV�ORQJ�

2.1. FORWARD, BACK , RIGHT, and LEFT

<RX�FDQ�WHOO�WKH�7XUWOH�IRXU�FRPPDQGV��)25:$5'��%$&.��5,*+7��DQG�/()7��,I�\RX�W\SH�MXVW�RQH�RI
WKHVH�FRPPDQGV��WKH�7XUWOH�GRHVQ
W�NQRZ�KRZ�PXFK��VR�LW�GRHVQ
W�PRYH��(DFK�FRPPDQG�QHHGV�DQ�DPRXQW
RU�D�QXPEHU��)25:$5'�RU�%$&.��DQG�D�QXPEHU��FDXVH�WKH�7XUWOH�WR�PRYH�IURP�RQH�SODFH�WR�DQRWKHU
DQG�GUDZ�OLQHV��5,*+7�RU�/()7��DQG�D�QXPEHU��WHOO�WKH�7XUWOH�KRZ�PXFK�WR�WXUQ�

2.2. TELL ME MORE

,I�\RX�W\SH�)25:$5'��%$&.��5,*+7��RU�/()7��DQG�SUHVV�ENTER�ZLWKRXW�WHOOLQJ�WKH�7XUWOH�KRZ
PXFK��WKH�FRPSXWHU�UHPLQGV�\RX�WR�FRPSOHWH�WKH�FRPPDQG��7(//�0(�025(�DSSHDUV�RQ�WKH
VFUHHQ��7R�FRQWLQXH��UHW\SH�WKH�FRPPDQG�ZLWK�D�QXPEHU��7KHQ�SUHVV�ENTER�DQG�ZDWFK�WKH�7XUWOH
GUDZ�D�OLQH�RU�WXUQ�

2.3. TELL ME HOW TO...

,I�\RX�PDNH�D�W\SLQJ�PLVWDNH�DQG�SUHVV�WKH�(17(5�NH\��WKH�FRPSXWHU�JLYHV�\RX�D�PHVVDJH�³
7(//�0(�+2:�72�����/RRN�DW�WKH�OLQH�\RX�MXVW�W\SHG�DQG�ILQG�\RXU�PLVWDNH��7KHQ��UHW\SH�WKH
FRPPDQG�FRUUHFWO\�DQG�SUHVV�WKH�ENTER�NH\�
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1RZ�WU\�JLYLQJ�WKH�7XUWOH�VRPH�)25:$5'��%$&.��5,*+7��DQG�/()7�FRPPDQGV�RI�\RXU�RZQ�

CLEARSCREEN <RX
YH�SUREDEO\�GUDZQ�VHYHUDO�OLQHV�ZLWK�WKH�7XUWOH��DQG�\RX�PLJKW
ZDQW�WR�HUDVH�WKHP��7R�GR�WKLV��VLPSO\�W\SH�&/($56&5((1�DQG
WKHQ�SUHVV�WKH�(17(5�NH\���<RX�FDQ�DOVR�W\SH�&6��D�VKRUW�IRUP�IRU
WKH�FRPPDQG�&/($56&5((1���$OO�WKH�OLQHV�WKH�7XUWOH�KDV�GUDZQ
DQG�HYHU\WKLQJ�\RX
YH�W\SHG�DUH�HUDVHG��7KH�7XUWOH�PRYHV�WR�WKH
FHQWHU�RI�WKH�VFUHHQ��+20(��DQG�LV�UHDG\�WR�GUDZ�DJDLQ�

1RZ�\RX
UH�UHDG\�WR�H[SHULPHQW�ZLWK�VRPH�GHVLJQV��7\SH�WKHVH�FRPPDQGV��MXVW�DV�\RX�VHH�WKHP�KHUH��%H
VXUH�WR�SUHVV�(17(5�DIWHU�HDFK�FRPPDQG��7KHQ�ZDWFK�ZKDW�WKH�7XUWOH�GRHV�

CLEARSCREEN
FORWARD 50
RIGHT 1 44
FORWARD 50
RIGHT 1 44
FORWARD 50
RIGHT 1 44
FORWARD 50
RIGHT 1 44
FORWARD 50

'HVLJQ���³�6WDU

CLEARSCREEN
FORWARD 50
RIGHT 72
FORWARD 50
RIGHT 72
FORWARD 50
RIGHT 72
FORWARD 50
RIGHT 72
FORWARD 50

'HVLJQ���³�3HQWDJRQ
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CLEARSCREEN
RIGHT 60
FORWARD 50
RIGHT 1 20
FORWARD 50
RIGHT 1 20
FORWARD 1 00
LEFT 1 20
FORWARD 50
LEFT 1 20
FORWARD 50

'HVLJQ���³�%XWWHUIO\

1RZ��WU\�PDNLQJ�\RXU�RZQ�GHVLJQ�ZLWK�WKH�7XUWOH��,W
V�D�JRRG�LGHD�WR�NHHS�D�MRXUQDO�RI�WKH�H[FLWLQJ
GUDZLQJV�DQG�GHVLJQV�\RX�PDNH��%H�VXUH�WR�ZULWH�GRZQ�FDUHIXOO\�WKH�RUGHU�RI�WKH�FRPPDQGV��7KDW�ZD\�
WKH\�FDQ�EH�GUDZQ�DJDLQ�TXLFNO\�DQG�HDVLO\��7R�PDNH�D�GHVLJQ��GUDZ�D�SLFWXUH�RQ�SDSHU�ZLWKRXW�SLFNLQJ
XS�\RXU�SHQFLO��7KHQ��ZLWK�WKH�FRPPDQGV�)25:$5'��%$&.��5,*+7��DQG�/()7��WHOO�WKH�7XUWOH�WR�GUDZ
WKDW�VDPH�GHVLJQ�

2.4. OUT OF INK

:KHQ�WKH�FRPSXWHU�JLYHV�\RX�WKH�PHVVDJH�287�2)�,1.��WKH�7XUWOH�FDQQRW�GUDZ�DQ\�PRUH��&OHDU
WKH�VFUHHQ��DQG�JLYH�WKH�7XUWOH�QHZ�FRPPDQGV�

7R�VHQG�WKH�7XUWOH�+20(�ZKHQ�\RX�DUH�LQ�WKH�PLGGOH�RI�D�GUDZLQJ��W\SH�+20(�DQG�SUHVV�ENTER��7KH
7XUWOH�WDNHV�WKH�VKRUWHVW�SDWK�+20(�ZLWKRXW�GUDZLQJ�D�OLQH�DQG�IDFHV�QRUWK�DJDLQ�

2.5. HIDETURTLE and SHOWTURTLE

,I�\RX�GRQ
W�ZDQW�WR�VHH�WKH�7XUWOH�LQ�D�GUDZLQJ��W\SH�+,'(7857/(�DQG�SUHVV�ENTER��$OWKRXJK�WKH
7XUWOH�EHFRPHV�LQYLVLEOH��\RX�FDQ�VWLOO�JLYH�LW�FRPPDQGV��<RX�VHH�WKH�OLQHV�LW�GUDZV��EXW�QRW�WKH�7XUWOH�
:KHQ�\RX�ZDQW�WR�VHH�WKH�7XUWOH�DJDLQ��W\SH�6+2:7857/(��DQG�SUHVV�ENTER�

/HW
V�WU\�GUDZLQJ�ZLWK�WKH�7XUWOH�DQRWKHU�ZD\��:KHQ�\RX�DUH�ZULWLQJ�ZLWK�D�SHQ��\RX�FDQ�RQO\�VHH�ZKDW
\RX�ZULWH�ZKHQ�WKH�SHQ�DQG�WKH�LQN�DUH�RQ�WKH�SDSHU��:KHQ�WKH�SHQ�LV�XS�RII�WKH�SDSHU��LW�PDNHV�QR
PDUNV��<RX�FDQ�GUDZ�ZLWK�WKH�7XUWOH�WKH�VDPH�ZD\�\RX�ZULWH�ZLWK�D�SHQ�
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2.6. PENUP and PENDOWN

<RX�DOUHDG\�NQRZ�KRZ�WR�XVH�)25:$5'��%$&.��5,*+7��DQG�/()7��:KDW�LI�\RX�ZDQW�WR�PRYH�WKH
7XUWOH�VRPHZKHUH�RQ�WKH�VFUHHQ�ZLWKRXW�GUDZLQJ�D�OLQH"

PENUP
FORWARD 50

7\SH�3(183�DQG�SUHVV�ENTER��7KHQ�W\SH�)25:$5'����DQG�SUHVV
ENTER��7KH�7XUWOH�PRYHV�ZKHUH�\RX�WHOO�LW��EXW�LW�GRHVQ
W�OHDYH�D
SDWK��1RZ�\RX�FDQ�VWDUW�GUDZLQJ�D�SLFWXUH�DW�VRPHSODFH�RWKHU�WKDQ
+20(��-XVW�OHW�3(183�EH�\RXU�ILUVW�FRPPDQG��PRYH�WKH�7XUWOH�WR
WKH�VWDUWLQJ�SRLQW��W\SH�3(1'2:1��DQG�VWDUW�\RXU�GUDZLQJ���:KHQ
\RX�W\SH�7(//�7857/(��WKH�SHQ�LV�DOZD\V�GRZQ��7R�FKDQJH�WKDW�
\RX�KDYH�WR�JLYH�WKH�7XUWOH�WKH�FRUUHFW�FRPPDQGV��

2.7. PENERASE

,I�\RX�PDNH�D�PLVWDNH��\RX�FDQ�WXUQ�WKH�7XUWOH�LQWR�DQ�HUDVHU�E\�W\SLQJ�3(1(5$6(��7HOO�WKH�7XUWOH�WR
WDNH�WKH�VDPH�SDWK�WKDW�LW�WRRN�EHIRUH��DQG�LW�HUDVHV�WKDW�OLQH��<RX�PXVW�W\SH�3(1'2:1�DQG�SUHVV

ENTER�ZKHQ�\RX
UH�UHDG\�WR�GUDZ�ZLWK�WKH�7XUWOH�DJDLQ�

2.8. PENREVERSE

7KH�7XUWOH�FDQ�GR�DQRWKHU�LQWHUHVWLQJ�WKLQJ��:KHQ�LW�FURVVHV�RU�FRYHUV�D�OLQH�LW�KDV�GUDZQ��LW�FDQ�HUDVH
WKDW�SDUW�RI�WKH�OLQH��$W�WKH�VDPH�WLPH��LW�GUDZV�D�OLQH�ZKHUH�RQH�KDVQ
W�EHHQ�GUDZQ�EHIRUH��7KLV�LV�GRQH
E\�W\SLQJ�3(15(9(56(��:KHQ�\RX�ZDQW�WR�GUDZ�QRUPDOO\�ZLWK�WKH�7XUWOH�DJDLQ��W\SH�3(1'2:1�

7KHVH�IRXU�IXQFWLRQV�RI�WKH�7XUWOH��3(183��3(1'2:1��3(1(5$6(��DQG�3(15(9(56(�DUH�FDOOHG
WKH�VWDWH�RI�WKH�SHQ��/HW
V�WU\�D�GHVLJQ�ZLWK�HDFK�VWDWH�RI�WKH�SHQ�
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CLEARSCREEN
PENDOWN
FORWARD 50
RIGHT 120
FORWARD 50
RIGHT 120
FORWARD 50

)LUVW�FOHDU�WKH�VFUHHQ��5HPHPEHU�WR�SUHVV�WKH�ENTER�NH\�DIWHU�\RX
W\SH�HDFK�FRPPDQG�

CLEARSCREEN
PENUP
FORWARD 50
RIGHT 1 20
FORWARD 50
RIGHT 1 20
FORWARD 50

1RZ�ORRN�ZKDW�KDSSHQV�ZKHQ�\RX�W\SH�WKH�VDPH�FRPPDQGV�ZLWK�WKH
3(183�

5HPHPEHU�� WKH� 7XUWOH� GRHV� QRW� OHDYH� DQ\� OLQHV� XQWLO� \RX� W\SH
3(1'2:1�DJDLQ�

PENDOWN
CLEARSCREEN

3XW�WKH�SHQ�EDFN�GRZQ�DQG�FOHDU�WKH�VFUHHQ��/HW
V�GUDZ�D�NLWH�XVLQJ
3(183��3(1'2:1��DQG�3(1(5$6(��:DWFK�FDUHIXOO\�WR�VHH�ZKDW
HDFK�VWDWH�RI�WKH�SHQ�GRHV�
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FORWARD 50
RIGHT 60
FORWARD 50
RIGHT 1 20
FORWARD 50
RIGHT 60
FORWARD 80

/HW
V�PDNH�WKH�NLWH�E\�GUDZLQJ�D�GLDPRQG�VKDSH�ILUVW�

PENERASE
BACK 30

7KH�ODVW�)25:$5'�FRPPDQG�GRHVQ
W�ORRN�OLNH�LW�VKRXOG�EH�SDUW�RI
WKH�NLWH��(UDVH�SDUW�RI�WKH�OLQH�E\�W\SLQJ�3(1(5$6(�DQG�WKH�%$&.
FRPPDQG�

PENDOWN
RIGHT 150
FORWARD 85

7KH�7XUWOH�ZRQ
W�GUDZ�DJDLQ�XQWLO�ZH�SXW�WKH�SHQ�GRZQ��'R�WKLV�
1RZ��OHW
V�GUDZ�RQH�RI�WKH�FURVVEDUV�RQ�WKH�NLWH�

2QH�OLQH�LV�VWLOO�PLVVLQJ�IURP�WKH�NLWH��&DQ�\RX�ILJXUH�RXW�KRZ�WR
GUDZ�WKH�RWKHU�FURVVEDU"



7(;$6�,167580(176
+20(�&20387(5

12

PENUP
RIGHT 150
FORWARD 50
RIGHT 120
PENDOWN
FORWARD 50

<RX�RQO\�ZDQW�RQH�OLQH��7\SH�3(183�DQG�PRYH�WKH�7XUWOH�ZKHUH
\RX�ZDQW� LW��1H[W�� W\SH�3(1'2:1��DQG�SRLQW� WKH�7XUWOH� LQ� WKH
FRUUHFW�GLUHFWLRQ��7KHQ�GUDZ�\RXU�OLQH�

,I�\RX�PDNH�D�PLVWDNH��\RX�FDQ�HUDVH�LW�E\�W\SLQJ�3(1(5$6(�DQG
WHOOLQJ�WKH�7XUWOH�WR�GUDZ�RYHU�WKH�OLQH�

PENREVERSE
BACK 100

/HW
V�WU\�3(15(9(56(�RQ�\RXU�NLWH�GHVLJQ��7\SH�3(15(9(56(
DQG�%$&.������7KH�FURVVEDU�LV�HUDVHG�DQG�D�OLQH����VWHSV�ORQJ�JRHV
EH\RQG�WKH�NLWH�

6R�IDU�ZH
YH�JLYHQ�WKH�7XUWOH�FRPPDQGV�WR�GUDZ�VWUDLJKW�OLQHV��,W�FDQ�DOVR�GUDZ�FXUYHG�OLQHV��/HW
V�SOD\
WKH�JDPH�DJDLQ�WR�VHH�KRZ�WKH�7XUWOH�FDQ�GR�WKLV�
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)DFH�QRUWK�DQG�WDNH�RQH�VPDOO�VWHS�IRUZDUG��1RZ��WXUQ�WR�WKH�ULJKW�MXVW�D�OLWWOH��DQG�WDNH�DQRWKHU�VPDOO
VWHS�IRUZDUG��.HHS�WXUQLQJ�D�OLWWOH�DQG�WDNLQJ�RQH�VPDOO�VWHS�XQWLO�\RX�WXUQ�DOO�WKH�ZD\�DURXQG�DQG�IDFH
QRUWK�DJDLQ��1RZ�WHOO�WKH�7XUWOH�WR�GR�WKH�VDPH�

CLEARSCREEN
FORWARD 8
RIGHT 20
FORWARD 8
RIGHT 20
FORWARD 8
RIGHT 20
FORWARD 8
RIGHT 20

)LUVW�FOHDU�WKH�VFUHHQ��7KHQ�WHOO�WKH�7XUWOH�WR�JR�)25:$5'���VWHSV
DQG�WXUQ�5,*+7�����.HHS�JLYLQJ�WKH�7XUWOH�WKHVH�WZR�FRPPDQGV
XQWLO�\RX�VHH�D�FXUYHG�OLQH��,I�\RX�FRQWLQXH�WHOOLQJ�WKH�7XUWOH�WR�JR
)25:$5'���5,*+7����XQWLO�D�FLUFOH�LV�GUDZQ��ZLOO�LW�EH�D�ODUJH�RU
VPDOO�FLUFOH"

,W
V� HDV\� WR� WHOO� WKH� 7XUWOH� KRZ� WR� GUDZ� D� GLIIHUHQW� VL]HG� FLUFOH�� -XVW� FKDQJH� WKH� QXPEHU� DIWHU� WKH
)25:$5'�DQG�5,*+7� FRPPDQGV��2U�� WHOO� WKH�7XUWOH� WR� GUDZ� D� FLUFOH� WR� WKH� OHIW�ZLWK� WKH�/()7
FRPPDQG�

NOTURTLE 5HPHPEHU�WR�NHHS�D�MRXUQDO�RI�WKH�GUDZLQJV�DQG�GHVLJQV�\RX�PDNH�
:KHQ�\RX�ILQLVK�GUDZLQJ�LQ�WKH�7XUWOH�PRGH��W\SH�127857/(��7KH
7XUWOH�����GLVDSSHDUV��$OO�\RXU�GUDZLQJV�DQG�GHVLJQV�DOVR�GLVDSSHDU�

:KHQ�\RX�ILQLVK�GUDZLQJ�ZLWK�WKH�7XUWOH��W\SH�%<(�DQG�SUHVV�ENTER���,I�\RX�DUH�DOVR�ILQLVKHG�XVLQJ�WKH
FRPSXWHU� IRU� WKLV� VHVVLRQ�� UHPRYH� WKH�7,�/2*2�&RPPDQG�0RGXOH��7KHQ�� WXUQ�RII� WKH�FRQVROH�DQG
0HPRU\�([SDQVLRQ�XQLW��2U��LI�\RX
UH�UHDG\�WR�JR�RQ��OHDYH�WKH�PRGXOH�LQ�DQG�WKH�V\VWHP�WXUQHG�RQ��DQG
JR�RQ�WR�WKH�QH[W�FKDSWHU�
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3. Sprites and Sha pes

%HIRUH�VWDUWLQJ�&KDSWHU����EH�VXUH�WR�IROORZ�WKH�VWHSV�LQ�6(77,1*�83��7KHQ�SXW�WKH�7,�/2*2
&RPPDQG�0RGXOH�LQ�WKH�VORW�RQ�WKH�FRQVROH��3UHVV�DQ\�NH\�WR�VHH�WKH�VHOHFWLRQ�OLVW��7KHQ��SUHVV�WKH
QXPEHU�WKDW�DSSHDUV�QH[W�WR�7,�/2*2��7,�/2*2�LV�QRZ�UHDG\��7KH�FRPSXWHU�LV�LQ�WKH�6SULWH��RU
&RPPDQG��0RGH�

:KDW�LV�D�VSULWH"�,W
V�DQ�LQYLVLEOH�WKLQJ�\RX�FDQ�WDON�WR��<RX�PXVW�WHOO�D�VSULWH�DERXW�LWVHOI�EHIRUH�\RX�FDQ
XVH�LW�

/HW
V�SLFN�D�VKDSH��VXFK�DV�D�SODQH��7KHUH�DUH�PDQ\�ZD\V�\RX�FDQ�GHVFULEH�D�SODQH��LWV�VKDSH��LWV�FRORU�
ZKHUH�LW�LV�DQG�KRZ�IDVW�LW�JRHV��-XVW�WKLQN��LI�LW�KDG�QR�FRORU�DQG�QR�VKDSH��\RX�ZRXOGQ
W�EH�DEOH�WR�VHH
LW�

$�VSULWH�DOVR�QHHGV�FRORU�DQG�VKDSH�WR�EH�VHHQ��/HW
V�JLYH�D�VSULWH�WKH�VKDSH�RI�WKH�SODQH�ZH�KDYH�EHHQ
WDONLQJ�DERXW�

TELL SPRITE 1
CARRY :PLANE
SETCOLOR :BLACK
HOME

7\SH�WKH�IRXU�FRPPDQGV�LQ�WKH�OHIW�FROXPQ�MXVW�DV�\RX�VHH�WKHP�
5HPHPEHU�WR�SUHVV�WKH�(17(5�NH\�DIWHU�\RX�W\SH�HDFK�FRPPDQG�
$�EODFN�SODQH�WKHQ�DSSHDUV�LQ�WKH�FHQWHU�RI�WKH�VFUHHQ��+20(��$V�LW
LV�IRU�WKH�7XUWOH��WKH�PLGGOH�RI�WKH�VFUHHQ�LV�DOVR�+20(�IRU�D�VSULWH�

3.1. :Dots

'LG�\RX�QRWLFH�WKH�����LQ�IURQW�RI�SODQH�DQG�EODFN"�7KH\�DUH�FDOOHG�GRWV��'RWV�WHOO�WKH�FRPSXWHU�WR�GR�RU
FDUU\�WKH�YDOXH�RI�WKH�QDPH�WKDW�IROORZV�WKH�GRWV��7R�W\SH����GRWV���SUHVV�WKH�SHIFT�NH\�DQG�WKH�NH\�ZLWK
��RQ�LW��$OZD\V�W\SH�RQH�HPSW\�VSDFH�EHIRUH�WKH�GRWV��1HYHU�W\SH�DQ�HPSW\�VSDFH�DIWHU�WKH�GRWV��$OVR��QHYHU
W\SH�GRWV�LQ�IURQW�RI�D�QXPEHU�
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3.2. TELL ME HOW TO...

,I�\RX�PDNH�D�PLVWDNH��\RX�FDQ�SUHVV�ERASE�EHIRUH�\RX�SUHVV�WKH�ENTER�NH\�WR�EDFNVSDFH�DQG
HUDVH�WKH�PLVWDNH��,I�\RX�PDNH�D�PLVWDNH�DQG�SUHVV�WKH�ENTER�NH\��WKH�FRPSXWHU�JLYHV�\RX�WKH
PHVVDJH�³�7(//�0(�+2:�72�����/RRN�DW�WKH�OLQH�\RX�MXVW�W\SHG�DQG�ILQG�\RXU�HUURU��7KHQ�
UHW\SH�WKH�FRPPDQG�FRUUHFWO\�

3.3. Shapes and Colors

7KH�FRPSXWHU�NQRZV�ILYH�VKDSHV��<RX�FDQ�FKDQJH�WKH�VKDSH�RI�D�VSULWH�E\�WHOOLQJ�LW�WR�FDUU\�D�GLIIHUHQW
VKDSH��-XVW�W\SH�&$55<���DQG�WKH�QDPH�RI�RQH�RI�WKHVH�ILYH�VKDSHV�

6KDSH 'HVLJQ

3/$1(

758&.

52&.(7

%$//

%2;

1H[W��OHW
V�FKDQJH�WKH�FRORU�RI�WKH�VSULWH�RQ�WKH�VFUHHQ��7KH�FRPSXWHU�NQRZV����FRORUV��7R�FKDQJH�WKH
FRORU��W\SH�WKH�FRPPDQG�6(7&2/25���DQG�WKH�QDPH�RI�RQH�RI�WKHVH�FRORUV�

&RORU &RORU &RORU &RORU

&/($5 %/8( 5867 2/,9(
%/$&. 6.< 25$1*( 3853/(
*5((1 5(' <(//2: *5$<
/,0( &<$1 /(021 :+,7(

CARRY :TRUCK
SETCOLOR :GREEN

+HUH
V�KRZ�WR�PDNH�D�JUHHQ�WUXFN�DSSHDU�RQ�WKH�VFUHHQ�

CARRY :BOX
SETCOLOR :YELLOW

1H[W��FKDQJH�WKH�WUXFN�WR�D�ER[��$QG�PDNH�WKH�ER[�\HOORZ�
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CARRY :PLANE
SETCOLOR :BLUE
HOME

/HW
V�WKLQN�DERXW�RXU�SODQH�DJDLQ��:H�VDLG�LW�FDQ�DOVR�EH�GHVFULEHG�E\
KRZ�IDVW�RU�VORZ�LW�JRHV��:RXOGQ
W�LW�EH�IXQ�LI�ZH�FRXOG�JLYH�WKH�SODQH
VSHHG"�0DNH�WKH�SODQH�DQ\�FRORU�\RX�ZDQW�DQG�SXW�LW�DW�+20(�

3.4. SETSPEED and Wra pping

7KH�FRPPDQG�6(763(('�JLYHV�D�VSULWH�VSHHG��6(763(('�DOVR�QHHGV�D�QXPEHU��$�VSULWH�FDQ�KDYH�DQ\
VSHHG�IURP������WKURXJK������<RX�FDQ�PDNH�\RXU�SODQH�JR�YHU\�IDVW��6(763(('������RU�YHU\�VORZ
�6(763(('� ���� 2U�� \RX� FDQ� FKDQJH� WKH� VSHHG� DQG� PDNH� WKH� SODQH� JR� LQ� WKH� RSSRVLWH� GLUHFWLRQ
�6(763(('������

SETSPEED 85 *LYH�\RXU�SODQH�D�VSHHG�RI����E\�W\SLQJ�6(763(('����DQG�SUHVVLQJ

ENTER��7KH�SODQH�VWDUWV�PRYLQJ��:KHQ�WKH�SODQH�UHDFKHV�WKH�WRS�RI
WKH�VFUHHQ��LW�GLVDSSHDUV��7KHQ��DOPRVW�LPPHGLDWHO\�LW�UHDSSHDUV�DW
WKH�ERWWRP�RI�WKH�VFUHHQ��:KDW�GRHV�WKDW�WHOO�\RX�DERXW�WKH�VXUIDFH
RI�WKH�VFUHHQ"

7KH�VFUHHQ�LV�VKDSHG�OLNH�D�UHFWDQJXODU�ER[��/HW
V�VD\�\RX�ZDQW�WR�ZUDS�WKDW�ER[�IRU�D�JLIW��<RX�ZUDS�WKH
SDSHU�DURXQG�LW��DQG�WKHQ�\RX�ZUDS�WKH�ULEERQ�DURXQG�WKH�ER[��:LWK�\RXU�ULEERQ��\RX�VWDUW�LQ�WKH�PLGGOH
RI�WKH�ER[�DQG�JR�RYHU�WKH�WRS�HGJH��<RX�FRPH�EDFN�DURXQG�WKH�ERWWRP�RI�WKH�ER[�DQG�WR�WKH�PLGGOH�DJDLQ�
-XVW�DV�\RX�ZUDS�ULEERQ�DURXQG�WKH�ER[��WKH�SODQH�ZUDSV�DURXQG�WKH�VFUHHQ��7KLV�LV�FDOOHG�ZUDSSLQJ�

SETSPEED 0
SETSPEED 110
SETSPEED -110

*LYH�WKH�SODQH�D�VSHHG�RI����,W�VWRSV�PRYLQJ��1RZ�JLYH�LW�D�IDVW�VSHHG
E\� W\SLQJ� 6(763(('����� DQG� SUHVVLQJ�(17(5��7KHQ� VHQG� WKH
SODQH�LQ�WKH�RSSRVLWH�GLUHFWLRQ�E\�VHWWLQJ�WKH�VSHHG�WR���������1RWH�
7R�W\SH�WKH�PLQXV�V\PERO�LQ�IURQW�RI������SUHVV�WKH�6+,)7�NH\�DQG
WKH�NH\�ZLWK���RQ�LW��

3.5. SS DOESN'T LIKE...AS INPUT

,I�\RX�WU\�WR�VHW�WKH�VSHHG�WR�PRUH�WKDQ�����RU�OHVV�WKDQ�������WKH�FRPSXWHU�JLYHV�\RX�D�PHVVDJH�66
'2(61
7�/,.(���$6�,1387��66�LV�WKH�VKRUW�IRUP�IRU�WKH�FRPPDQG�6(763(('��6LPSO\�W\SH�WKH
FRPPDQG�DJDLQ�ZLWK�D�QXPEHU�IURP������WKURXJK�����
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/HW
V�ORRN�DW�WKH�FRPSDVV�DJDLQ��7KH�FHQWHU�RI�WKH�FRPSDVV�LV�WKH
VDPH�DV�+20(�RQ�WKH�VFUHHQ��7KHUH�DUH�QXPEHUV�DOO�DURXQG�WKH
FRPSDVV��(DFK�QXPEHU�VWDQGV�IRU�D�GHJUHH��1RWLFH�WKDW�WKHUH�DUH����
GHJUHHV� LQ� D� FLUFOH��7KHUHIRUH�� WKHUH� DUH� ����GHJUHHV� LQ�KDOI� RI� D
FLUFOH��+DYH�\RX�HYHU�GRQH�D� ������RQ�D�VNDWHERDUG"�2U��PD\EH�D
������

3.6. SETHEADING

<RX� FDQ� VHW� WKH�KHDGLQJ�RU�GLUHFWLRQ�RI� D� VSULWH�ZLWK� WKH� FRPPDQG�6(7+($',1*��7KH� FRPPDQG
6(7+($',1*�QHHGV�WKH�QXPEHU�RI�GHJUHHV��IURP���WKURXJK������LQ�ZKLFK�\RX�ZDQW�WKH�VSULWH�WR�KHDG�
7KH�QDPHV�RI�WKH�GLUHFWLRQV��QRUWK��VRXWK��HDVW��DQG�ZHVW��FDQ�DOVR�EH�XVHG�ZLWK�6(7+($',1*��:KHQ
\RX�XVH�WKH�QDPHV����PXVW�EH�W\SHG�LQ�IURQW�RI�WKH�QDPH�

CARRY :ROCKET
SETCOLOR :GREEN
SETSPEED 0
HOME
SETHEADING 0
SETSPEED 60
SETHEADING 90

3XW�D�JUHHQ�URFNHW�ZLWK�QR�VSHHG�DW�+20(��/RRNLQJ�DW�WKH�URFNHW�
\RX�FDQ
W�VHH�ZKLFK�GLUHFWLRQ�LW�LV�KHDGLQJ��<RX�QHHG�WR�VHW�LW��7R�VHW
WKH� KHDGLQJ� VWUDLJKW� XS�� RU� QRUWK�� W\SH� 6(7+($',1*� �� RU
6(7+($',1*��1257+��1RZ�JLYH�WKH�URFNHW�VSHHG��,W�JRHV�VWUDLJKW
XS�DQG�ZUDSV�DURXQG�WKH�ERWWRP�RI�WKH�VFUHHQ��/RRN�DW�WKH�FRPSDVV
DJDLQ�� %HFDXVH� WKH� URFNHW� LV� JRLQJ� VWUDLJKW� XS�� WKH� KHDGLQJ� LV� �
GHJUHHV��:KDW�QXPEHU�RI�GHJUHHV�RU�QDPH�ZRXOG�\RX�XVH�WR�PDNH
WKH�URFNHW�JR�VWUDLJKW�ULJKW"�7KDW
V�FRUUHFW��6(7+($',1*����RU
6(7+($',1*��($67�

HOME
FREEZE
THAW

,I�\RX�ZDQW�WKH�VSULWH�WR�VWDUW�IURP�+20(�DJDLQ��W\SH�+20(��,W
MXPSV�+20(�EXW�NHHSV�PRYLQJ�ZLWK�WKH�VDPH�VSHHG�DQG�KHDGLQJ�
,I� \RX�ZDQW� WR� VWRS� RU� IUHH]H� WKH� VSULWH�ZKLOH� LW� LV�PRYLQJ�� W\SH
)5((=(��,W�ZRQ
W�PRYH�DJDLQ�XQWLO�\RX�WHOO�LW�WR��$UH�\RX�UHDG\�IRU
LW�WR�JR"�7\SH�7+$:�DQG�WKH�VSULWH��ZLWK�WKH�VSHHG�LW�KDG�EHIRUH�
VWDUWV�PRYLQJ�DJDLQ�
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3.7. Talkin g to More Than One S prite

$OO�WKLV�WLPH��\RX�KDYH�EHHQ�WDONLQJ�WR�6SULWH����,W�KDV�FDUULHG�PDQ\�GLIIHUHQW�VKDSHV�DQG�KDV�KDG�PDQ\
GLIIHUHQW�FRORUV��,W�KDV�DOVR�WUDYHOHG�DOO�RYHU�WKH�VFUHHQ�

TELL SPRITE 2
CARRY :BALL
SETCOLOR :BLUE
HOME

1RZ�\RX�DUH�UHDG\�WR�WDON�WR�6SULWH����$JDLQ��\RX�QHHG�WR�WHOO�6SULWH
��DERXW�LWVHOI��0DNH�6SULWH���D�EOXH�EDOO��DQG�VHQG�LW�+20(�

7KHUH��DW�+20(��LV�6SULWH����,W
V�EOXH�DQG�VKDSHG�OLNH�D�EDOO��<RX�FDQ
JLYH�6SULWH���DOO�WKH�FRPPDQGV�\RX�JDYH�6SULWH����<RX�FDQ�HYHQ�PDNH
LW�ORRN�H[DFWO\�OLNH�6SULWH���

7U\�FKDQJLQJ�WKH�VKDSH�DQG�FRORU�RI�6SULWH����$OVR�JLYH�LW�GLIIHUHQW
VSHHGV��GLUHFWLRQV��DQG�KHDGLQJV�

TELL SPRITE 1
CARRY :TRUCK
SETCOLOR :PURPLE
SETSPEED 5

1RZ��OHW
V�JR�EDFN�DQG�WDON�WR�6SULWH����+RZ�FDQ�\RX�GR�WKDW"�<RX
QHHG�WR�JHW�6SULWH��
V�DWWHQWLRQ�DJDLQ�E\�FDOOLQJ�LW�E\�LWV�QXPEHU�
7\SH�WKH�FRPPDQGV�\RX�VHH�LQ�WKH�OHIW�FROXPQ�

5HPHPEHU��\RX�DUH�QRZ�WDONLQJ�WR�6SULWH����:KHQHYHU�\RX�ZDQW�WR�WDON�WR�D�QHZ�RU�GLIIHUHQW�VSULWH��\RX
QHHG�WR�JHW�LWV�DWWHQWLRQ��<RX�GR�WKLV�E\�W\SLQJ�7(//�635,7(�DQG�WKHQ�LWV�QXPEHU��$QG��LI�LW
V�D�VSULWH
\RX�KDYHQ
W�WDONHG�WR�EHIRUH��\RX�QHHG�WR�WHOO�WKH�VSULWH�DERXW�LWVHOI�

<RX�FDQ�WDON�WR����VSULWHV��([SHULPHQW�E\�WDONLQJ�WR�DV�PDQ\�DV�\RX�ZRXOG�OLNH��7KH�ILUVW�VSULWH�KDV�WKH
QXPEHU���DQG�WKH�ODVW�VSULWH�KDV�WKH�QXPEHU�����%HFDXVH�WKHUH�DUH�RQO\����VSULWHV��\RX�FDQQRW�WDON�WR
D�VSULWH�ODUJHU�WKDQ�����,I�\RX�W\SH�7(//�635,7(�����WKH�FRPSXWHU�WDNHV�WKDW�QXPEHU�DQG�ILJXUHV�RXW
ZKLFK�RI�WKH�VSULWHV����ZRXOG�EH��,W�VXEWUDFWV����IURP�WKH�QXPEHU�XQWLO� LW�JHWV�WR�D�QXPEHU�IURP��
WKURXJK�����6SULWH����ZRXOG�EH�6SULWH�����,W�LV�HDVLHU�WR�UHPHPEHU�ZKLFK�VSULWH�\RX�DUH�WDONLQJ�WR�LI�\RX
XVH�WKH�QXPEHUV���WKURXJK����ZLWK�WKH�7(//�635,7(�FRPPDQG�

:KHQ�\RX�WDON�WR�D�QHZ�VSULWH��DOO�RI�WKH�VSULWHV�\RX�OHIW�EHKLQG�NHHS�WKH�ODVW�VKDSH��FRORU��VSHHG��DQG
KHDGLQJ�\RX�JDYH�WKHP�

%\�QRZ�\RX�VKRXOG�KDYH�PDQ\�VSULWHV�RQ�WKH�VFUHHQ��)5((=(�WKHP�DOO�VR�WKDW�\RX�FDQ�VHH�WKHP��:KHQ
\RX�DUH�UHDG\��W\SH�7+$:��DQG�WKH\
OO�PRYH�DJDLQ�

:KHQ�\RX�W\SHG�)5((=(��DOO�WKH�VSULWHV�VWRSSHG��$QG�ZKHQ�\RX�W\SHG�7+$:��DOO�RI�WKHP�PRYHG�DJDLQ�
,I�RQO\�RQH�VSULWH�LV�RQ�WKH�VFUHHQ��\RX�FDQ�)5((=(�DQG�7+$:�LW��2U��\RX�FDQ�)5((=(�DQG�7+$:�DOO
WKH�VSULWHV�WKDW�DUH�RQ�WKH�VFUHHQ�
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TELL :ALL
CARRY :BOX
SETCOLOR :OLIVE
SETSPEED 75

7R�JHW�WKH�DWWHQWLRQ�RI�DOO����VSULWHV��W\SH�7(//��$//��1RZ�LW
V�HDV\
WR�PDNH�DOO�RI�WKH�VSULWHV�ORRN�WKH�VDPH��*LYH�WKHP�WKH�VDPH�VKDSH�
FRORU��DQG�VSHHG�

7KHUH
V�RQH�WKLQJ�WKDW�LV�GLIIHUHQW�DERXW�WKH�VSULWHV��:KDW�LV�LW"�7KH
KHDGLQJ�� 7KHUH� VKRXOG� EH� PDQ\� VSULWHV� RQ� WKH� VFUHHQ� WKDW� ORRN
H[DFWO\�WKH�VDPH��H[FHSW�WKH\�DUH�JRLQJ�LQ�GLIIHUHQW�GLUHFWLRQV�

SETHEADING 220
HOME

+RZ�FDQ�\RX�JHW�DOO�RI�WKH�VSULWHV�WR�JR�LQ�WKH�VDPH�GLUHFWLRQ"�7KDW
V
ULJKW��*LYH�WKHP�DOO�WKH�VDPH�KHDGLQJ��7R�VWDUW�WKHP�WRJHWKHU�DQG
IURP�WKH�VDPH�SODFH��JLYH�WKHP�WKH�VDPH�KHDGLQJ��DQG�VHQG�WKHP�DOO
+20(�

1RZ�LW�ORRNV�OLNH�WKHUH�LV�RQO\�RQH�VSULWH��%XW�\RX�NQRZ�WKDW�WKH\�DUH�DOO�WKHUH��JURXSHG�WRJHWKHU��+RZ
FDQ����VSULWHV�JURXS�WRJHWKHU"

/HW
V�SUHWHQG�\RX�KDYH�HOHYHQ�FDUGV�WKDW�DUH�QXPEHUHG�IURP�]HUR�WKURXJK�WHQ��3XW�WKHP�LQ�FRXQWLQJ
RUGHU��7KH�FDUG�WKDW�KDV�WKH���RQ�LW�ZRXOG�EH�RQ�WKH�WRS��$QG�WKH�FDUG�ZLWK�WKH�QXPEHU����RQ�LW�ZRXOG
EH�RQ�WKH�ERWWRP��,I�\RX�VWDFN�WKHP�LQ�D�QHDW�SLOH��FDQ�\RX�VHH�FDUG�QXPEHU�VHYHQ"�2U�FDUG�QXPEHU�QLQH"
1R��\RX�FDQ�RQO\�VHH�WKH�WRS�FDUG��%XW�\RX�NQRZ�WKH�RWKHU�FDUGV�DUH�XQGHU�WKH���FDUG�

6SULWHV�VWDFN�XS�WKH�VDPH�ZD\��6SULWH���LV�RQ�WKH�WRS�RI�WKH�VWDFN��DQG�6SULWH����LV�RQ�WKH�ERWWRP��7U\�WKLV
H[DPSOH�WR�KHOS�\RX�XQGHUVWDQG�

TELL :ALL
CARRY :BOX
SETCOLOR :BLACK
SETSPEED 0
HOME

0DNH�DOO����VSULWHV�ORRN�WKH�VDPH�³�D�EODFN�ER[�ZLWK�QR�VSHHG�DW
KRPH�

TELL SPRITE 0
CARRY :PLANE
SETCOLOR :WHITE

1RZ�WHOO�6SULWH���WR�FDUU\�WKH�VKDSH�RI�WKH�SODQH�DQG�VHW�WKH�FRORU�WR
ZKLWH��<RX�FDQ�VHH�WKH�VKDSH�RI�WKH�SODQH�RQ�WRS�RI�WKH�ER[�VKDSH�



7(;$6�,167580(176
+20(�&20387(5

20

>&RUUHFWLRQ�
7KH
EDFNJURXQG
FRORU�RI�WKH
VFUHHQ�VKRXOG
EH�ZKLWH��DQG
QRW�JUD\�@

TELL SPRITE 1
CARRY :ROCKET
SETCOLOR :GRAY

1RZ�WHOO�6SULWH���WR�EH�D�JUD\�URFNHW��:LOO�LW�FRYHU�XS�SDUW�RI�WKH
SODQH"�1R��EHFDXVH�6SULWH���LV�EHKLQG�6SULWH���

TELL SPRITE 2
CARRY :BALL
SETCOLOR :YELLOW

1RZ��WHOO�6SULWH���WR�FDUU\�D�\HOORZ�EDOO��<RX�FDQ�VHH�WKH�EDOO�EHKLQG
WKH�SODQH�DQG�WKH�URFNHW��<RX�FDQ�VHH�DOO�RI�WKH�SODQH�EHFDXVH�LW�LV
WKH�ILUVW�VKDSH��%XW�ZKDW�KDSSHQV�ZKHQ�\RX�PDNH�6SULWH���FDUU\�D
ODUJH�VKDSH"�7KH�ODUJHVW�VKDSH�LV�WKH�ER[��7U\�LW�DQG�VHH�

TELL SPRITE 0
CARRY :BOX

$V�\RX�WROG�LW�WR��6SULWH���FKDQJHV�LWV�VKDSH��<RX�GLG�QRW�FKDQJH�LWV
FRORU�IURP�WKH�ODVW�WLPH�\RX�WDONHG�WR�LW��D�ZKLWH�SODQH���%HFDXVH�WKH
ZKLWH�ER[�LV�VR�ELJ��LW�FRYHUV�XS�WKH�VKDSHV�RI�DOO�WKH�RWKHU�VSULWHV�
%XW�\RX�NQRZ�WKH\�DUH�VWLOO�XQGHU�WKHUH��:DQW�WR�FKHFN"

FORWARD 50 0RYH�6SULWH���IRUZDUG��7KHUH��DW�+20(��LV�WKH�JUD\�URFNHW��6SULWH
����WKH�\HOORZ�EDOO��6SULWH�����DQG�WKH�ZKLWH�ER[HV��6SULWHV���WR�����

/LNH�WKH�7XUWOH�LQ�&KDSWHU����\RX�FDQ�JLYH�D�VSULWH�WKH�FRPPDQGV
)25:$5'�� %$&.�� 5,*+7�� DQG� /()7�� 5HPHPEHU� WKDW� WKHVH
FRPPDQGV�QHHG�D�QXPEHU�DIWHU�WKHP�WR�WHOO�WKH�VSULWH��KRZ�PXFK�
WR�PRYH�RU�WXUQ�

BACK 100 0RYH�6SULWH���EDFN�����VWHSV��/RRN�ZKHUH�WKH�ER[�LV�QRZ�

<RX�FDQ�FKDQJH�WKH�GLUHFWLRQ�D�VSULWH�LV�SRLQWLQJ�ZLWK�WKH�FRPPDQGV
5,*+7�DQG�/()7��,I�WKH�VSULWH�LV�QRW�PRYLQJ��\RX�ZRQ
W�EH�DEOH�WR
VHH�WKH�FKDQJH�
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SETSPEED 60
LEFT 115

/HW
V�JLYH� WKH�ER[�D� VSHHG��$QG��ZKHQ�\RX�DUH� UHDG\�� FKDQJH� WKH
GLUHFWLRQ�WKH�ER[�LV�JRLQJ��7KH�QXPEHU�\RX�W\SH�DIWHU�WKH�5,*+7�RU
/()7� FRPPDQG� DGGV� WR� WKH� FXUUHQW� KHDGLQJ� RI� WKH� VSULWH�� DQG
FKDQJHV�LWV�GLUHFWLRQ�

3.8. To Whom Are You Talkin g?

3.8.1. WHO

,W
V�LPSRUWDQW�WR�UHPHPEHU�WR�ZKLFK�VSULWH�\RX�DUH�WDONLQJ��%XW�LI�\RX�IRUJHW��WKH�FRPSXWHU�FDQ�KHOS�\RX�
7KHUH�LV�D�ZRUG�WKDW�WHOOV�\RX�WR�ZKDW�VSULWH�\RX�DUH�WDONLQJ��:+2�WHOOV�\RX�H[DFWO\�ZKDW�\RX�W\SHG�DIWHU
WKH�7(//�FRPPDQG��)RU�H[DPSOH��OHW
V�VD\�WKH�ODVW�VSULWH�\RX�WDONHG�WR�ZDV�6SULWH����ZLWK�WKH�FRPPDQG
7(//�635,7(�����7\SLQJ�:+2�ZRXOG�FDXVH�WKH�SKUDVH�7(//�0(�:+$7�72�'2�:,7+�635,7(���
WR�DSSHDU�RQ�WKH�VFUHHQ�

3.8.2. PRINT

:KHQ�WKH�PHVVDJH�7(//�0(�:+$7�72�'2�:,7+����DSSHDUV�RQ�WKH�VFUHHQ��WKH�FRPSXWHU�LV�DVNLQJ�\RX
WR�WHOO�LW�ZKDW�WR�GR�ZLWK�WKH�DQVZHU��8VLQJ�WKH�FRPPDQG�35,17�LQ�IURQW�RI�:+2�WHOOV�WKH�FRPSXWHU�WR
SULQW�WKH�LQIRUPDWLRQ�RQ�WKH�VFUHHQ��,I�6SULWH����ZHUH�WKH�ODVW�6SULWH�\RX�WDONHG�WR��W\SLQJ�35,17�:+2
ZRXOG�FDXVH�6SULWH����WR�EH�SULQWHG�RQ�WKH�VFUHHQ�

3.8.3. NUMBEROF WHO

180%(52)�:+2�WHOOV�\RX�WKH�QXPEHU�RI�WKH�VSULWH�WR�ZKRP�\RX�DUH�WDONLQJ��7\SH�180%(52)�:+2
DQG�WKH�FRPSXWHU�SULQWV�7(//�0(�:+$7�72�'2�:,7+�DQG�D�QXPEHU��7KH�QXPEHU�DW�WKH�HQG�RI�WKH
PHVVDJH�LV�WKH�VSULWH�WKDW�ZDV�JLYHQ�WKH�ODVW�FRPPDQG��:H
OO�FDOO�WKDW�VSULWH�WKH�DFWLYH�VSULWH��7\SLQJ
35,17�180%(52)�:+2�WHOOV�WKH�FRPSXWHU�WR�SULQW�WKH�QXPEHU�RI�WKH�DFWLYH�VSULWH�

:KDW�GRHV�WKH�FRPSXWHU�WHOO�\RX�LI�\RXU�ODVW�7(//�FRPPDQG�ZDV�7(//��$//"�35,17�:+2�SULQWV�WKH
OLVW�RI�VSULWHV��%HFDXVH�D�OLVW�RI�VSULWHV�FDQQRW�KDYH�MXVW�RQH�QXPEHU��35,17�180%(52)�:+2�JLYHV
D�PHDQLQJOHVV�QXPEHU�

3.8.4. State of the S prite

7KH�IHDWXUHV�\RX�JLYH�D�VSULWH�DUH�FDOOHG�WKH�VWDWH�RI�WKH�VSULWH��,I�\RX�IRUJHW�D�FHUWDLQ�VWDWH�RI�D�VSULWH��WKH
FRPSXWHU�FDQ�KHOS�\RX�UHPHPEHU�LW��6+$3(��&2/25��63(('��DQG�+($',1*�WHOO�\RX�DERXW�WKH�DFWLYH
VSULWH��:KHQ�\RX�W\SH�35,17�ZLWK�RQH�RI�WKHVH�ZRUGV��WKH�FRPSXWHU�SULQWV�WKH�QXPEHU�RI�WKH�VKDSH�
FRORU��VSHHG��RU�KHDGLQJ�RI�WKH�DFWLYH�VSULWH�

$Q\�RI�WKH�WKLUW\�WZR�VSULWHV�FDQ�FDUU\�DQ\�VKDSH��6R�IDU��ZH
YH�EHHQ�XVLQJ�WKH�ILYH�VKDSHV�WKH�FRPSXWHU
DOUHDG\�NQRZV�³�SODQH��WUXFN��URFNHW��EDOO��DQG�ER[��,W�ZRXOG�EH�IXQ�WR�GHVLJQ�\RXU�RZQ�VKDSHV�



7(;$6�,167580(176
+20(�&20387(5

22

3.9. Makin g New Shapes

MAKESHAPE 1 )LUVW�� OHW
V� ORRN� DW� WKH� VKDSHV� WKH� FRPSXWHU� NQRZV�� 7\SH
0$.(6+$3(���DQG�SUHVV�ENTER��7KH�FRORU�RI�WKH�VFUHHQ�FKDQJHV
IURP�F\DQ� WR�JUHHQ��$�JULG���� VTXDUHV�ZLGH�DQG���� VTXDUHV�KLJK
DSSHDUV�LQ�WKH�OHIW�FRUQHU��7KH�SODQH�GHVLJQ�LV�RQ�WKH�JULG��:KHQ�\RX
VHH�WKH�SODQH�VKDSH�RQ�WKH�VFUHHQ��\RX�RQO\�VHH�WKH�VTXDUHV�WKDW�KDYH
EHHQ�FRORUHG�EODFN��7KH�UHVW�RI�WKH�JULG�GLVDSSHDUV�EHFDXVH�LW�KDV�QR
GHVLJQ�RQ�LW�

MAKESHAPE 2 :KHQ�\RX� DUH� UHDG\� WR� ORRN� DW� DQRWKHU� VKDSH�� SUHVV�BACK ��7KH
FRPSXWHU�UHWXUQV�WR�WKH�6SULWH�0RGH�DQG�WKH�VFUHHQ�WXUQV�F\DQ��RU
EOXH�DJDLQ��7\SH�0$.(6+$3(����DQG�WKH�JUHHQ�VFUHHQ�DSSHDUV�ZLWK
WKH� WUXFN� VKDSH� RQ� WKH� JULG�� /RRN� DW� WKH� RWKHU� WKUHH� VKDSHV�
5HPHPEHU�WR�SUHVV�BACK �HDFK�WLPH�WR�JR�EDFN�WR�WKH�6SULWH�0RGH�

MAKESHAPE 21 1RZ��OHW
V�WU\�PDNLQJ�D�QHZ�VKDSH��<RX�FDQ�XVH�DQ\�VKDSH�QXPEHU
IURP��� WKURXJK�����/HW
V�XVH�QXPEHU�����%H� VXUH� \RX�DUH� LQ� WKH
6SULWH� 0RGH� �SUHVV� BACK � LI� \RXU� VFUHHQ� LV� JUHHQ��� 7KHQ� W\SH
0$.(6+$3(����DQG�SUHVV�ENTER��7KH�VFUHHQ�WXUQV�JUHHQ�DQG�DQ
HPSW\�JULG�DSSHDUV�

7KH�EODFN�FXUVRU�LV�LQ�WKH�XSSHU�OHIW�FRUQHU��,Q�RUGHU�WR�GUDZ�D�VKDSH��\RX�QHHG�WR�PRYH�WKH�FXUVRU�DURXQG
WKH�JULG��/RRN�DW�NH\V�E��S��D��DQG�X��$UURZV�DUH�DERYH�HDFK�RI�WKRVH�OHWWHUV��(DFK�DUURZ�SRLQWV�LQ�D
GLIIHUHQW�GLUHFWLRQ��0RYH�WKH�FXUVRU�DURXQG�E\�SUHVVLQJ�RQH�NH\�DW�D�WLPH��7KH�FXUVRU�ZUDSV�DURXQG�WKH
JULG��MXVW�OLNH�VSULWHV�ZUDS�DURXQG�WKH�VFUHHQ�

7KH�FXUVRU�KDVQ
W�WXUQHG�DQ\�RI�WKH�VTXDUHV�EODFN��7KLV�PHDQV�\RX�GR�QRW�KDYH�D�GHVLJQ�\HW��3UHVV�WKH

SHIFT�NH\�ZLWK�RQH�KDQG�DQG�DQ�DUURZ�NH\�ZLWK�WKH�RWKHU��7KH�VTXDUH�WKDW�WKH�FXUVRU�OHDYHV�WXUQV�EODFN�
1RZ�PRYH�WKH�FXUVRU�ZLWKRXW�SUHVVLQJ�WKH�SHIFT�NH\��7KDW�VTXDUH�GRHV�QRW�WXUQ�EODFN��7R�FOHDU�WKH�JULG
DQG�VWDUW�RYHU��SUHVV�CLEAR �
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7U\�PDNLQJ�WKH�JULG�RQ�\RXU�VFUHHQ�ORRN�OLNH�WKLV�

:KHQ�\RX�ILQLVK��SUHVV�BACK �WR�JR�EDFN�WR�WKH�6SULWH�0RGH�

5HPHPEHU��WKH�VKDSH�\RX�GHVLJQHG�LV�QXPEHU�����/HW
V�VHH�ZKDW�WKH�VWDU�VKDSH�ORRNV�OLNH�RQ�WKH�VFUHHQ�

TELL SPRITE 29
CARRY 21
SETCOLOR :RED
HOME

7HOO�D�VSULWH�WR�FDUU\�WKH�VKDSH��5HPHPEHU�� WKHUH�DUH�QR� �� �GRWV�
EHIRUH�WKH�QXPEHU�����7KH�VWDU�VKDSH�DOVR�QHHGV�D�FRORU�WR�EH�VHHQ�
7KHQ�SXW�LW�DW�+20(��7KLV�VSULWH��FDUU\LQJ�\RXU�GHVLJQ��FDQ�KDYH
VSHHG��<RX�FDQ�DOVR�PRYH�LW�IRUZDUG��EDFN��ULJKW��DQG�OHIW�DQG�FKDQJH
LWV�KHDGLQJ�DQG�FRORU�

TELL :ALL
CARRY 21
SETCOLOR :RED
HOME

<RX�FDQ�HYHQ�KDYH�DOO����VSULWHV�FDUU\�\RXU�GHVLJQ�

<RX�FDQ�PDNH�D�QHZ�VKDSH�ZKHQHYHU�\RX�ZDQW��7\SH�0$.(6+$3(�DQG�D�QXPEHU�IURP���WKURXJK����
,I�\RX�SLFN�D�QXPEHU�WKDW�DOUHDG\�KDV�D�VKDSH��6KDSHV�������������DQG�����WKDW�VKDSH�DSSHDUV�RQ�WKH�JULG�
<RX�FDQ�FKDQJH�WKDW�GHVLJQ�E\�SUHVVLQJ�WKH�DUURZ�NH\V��RU�\RX�FDQ�FOHDU� WKH�GHVLJQ�RQ�WKH�JULG�E\
SUHVVLQJ�CLEAR ��2U��\RX�FDQ�SUHVV�BACK �DQG�SLFN�D�GLIIHUHQW�QXPEHU�IRU�\RXU�VKDSH�

<RX�FDQ�PDNH����VKDSHV�JLYLQJ�\RXU�GHVLJQ�D�VKDSH�QXPEHU�IURP���WKURXJK�����<RX�FDQQRW�PDNH�D�VKDSH
ODUJHU�WKDQ�����,I�\RX�W\SH�0$.(6+$3(�����WKH�FRPSXWHU�WDNHV�WKDW�QXPEHU�DQG�ILJXUHV�RXW�ZKLFK�RI
WKH�VKDSHV����ZRXOG�EH��,W�VXEWUDFWV����IURP�WKH�QXPEHU�XQWLO�LW�JHWV�WR�D�QXPEHU�IURP���WKURXJK����
6KDSH����ZRXOG�DFWXDOO\�EH�VKDSH����,W�ZLOO�EH�HDVLHU�WR�UHPHPEHU�ZKLFK�VKDSH�\RX�XVH�LI�\RX�XVH�D
QXPEHU�IURP���WKURXJK����ZLWK�WKH�0$.(6+$3(�FRPPDQG�

$OO�\RXU�GHVLJQV�DUH�HUDVHG�ZKHQ�\RX�WXUQ�WKH�FRPSXWHU�RII��,I�\RX�WKLQN�\RX�PLJKW�ZDQW�WR�XVH�DQ\�RI
\RXU�VKDSHV�DJDLQ��EH�VXUH�WR�GUDZ�WKHP�LQ�\RXU�MRXUQDO�RU�VDYH�WKHP��VHH�&KDSWHU����

'LG�\RX�FKDQJH�DQ\�RI�WKH�ILYH�GHVLJQV�WKH�FRPSXWHU�NQRZV"�,I�\RX�GLG��WKH�FKDQJHV�DUH�HUDVHG�ZKHQ�\RX
WXUQ�WKH�FRPSXWHU�RII��7KHQ�WKH�RULJLQDO�VKDSHV�DUH�WKHUH�WKH�QH[W�WLPH�\RX�XVH�7,�/2*2�
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3.10. Back ground Color

:RXOG�\RX�OLNH�WR�FKDQJH�WKH�FRORU�RI�WKH�VFUHHQ"�,W�KDV�DOZD\V�EHHQ�F\DQ��OLJKW�EOXH��RU�JUHHQ�ZKHQ
PDNLQJ�D�VKDSH�

COLORBACKGROUND
:ORANGE

<RX�FDQ�FKDQJH�WKH�EDFNJURXQG�WR�DQ\�RI�WKH����FRORUV�WKH�FRPSXWHU
NQRZV��VHH�$SSHQGL[�'���7KH�VSHFLDO�FRPPDQG�IRU�WKLV�FKDQJH�LV
&2/25%$&.*5281'��7\SH�&2/25%$&.*5281'��VSDFH��GRWV�
WKH�FRORU��DQG�WKHQ�SUHVV�ENTER�

:KDW�KDSSHQV�LI�WKH�FRORU�RI�WKH�EDFNJURXQG�LV�WKH�VDPH�DV�RQH�RI�WKH�VSULWHV"�<RX�GRQ
W�VHH�WKH�VSULWH
DQ\�PRUH��EXW�LW
V�VWLOO�WKHUH��&KDQJH�WKH�EDFNJURXQG�FRORU�RU�WKH�FRORU�RI�WKH�VSULWH�WR�VHH�LW�

([SHULPHQW�ZLWK�WKH����VSULWHV��*LYH�WKHP�GLIIHUHQW�VKDSHV�DQG�FRORUV��$QG�FKDQJH�WKH�EDFNJURXQG�FRORU
RI�WKH�VFUHHQ��1RWH��7KH�VFUHHQ�LV�DOZD\V�F\DQ�ZKHQ�\RX�WXUQ�RQ�WKH�FRPSXWHU�

:KHQ�\RX�ILQLVK�H[SHULPHQWLQJ�ZLWK�WKH�VSULWHV��W\SH�%<(�DQG�SUHVV�ENTER��,I�\RX�DUH�DOVR�ILQLVKHG
XVLQJ�WKH�FRPSXWHU�IRU�WKLV�VHVVLRQ��UHPRYH�WKH�7,�/2*2�&RPPDQG�0RGXOH��7KHQ��WXUQ�RII�WKH�FRQVROH
DQG�0HPRU\�([SDQVLRQ�XQLW��2U��LI�\RX
UH�UHDG\�WR�JR�RQ��OHDYH�WKH�PRGXOH�LQ�DQG�WKH�V\VWHP�WXUQHG�RQ�
DQG�JR�RQ�WR�WKH�QH[W�FKDSWHU�
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4. Tiles and Characters

%HIRUH�VWDUWLQJ�&KDSWHU����EH�VXUH�WR�IROORZ�WKH�VWHSV�LQ�6(77,1*�83��7KHQ�SXW�WKH�7,�/2*2
&RPPDQG�0RGXOH�LQ�WKH�VORW�RQ�WKH�FRQVROH��3UHVV�DQ\�NH\�WR�VHH�WKH�VHOHFWLRQ�OLVW��7KHQ��SUHVV�WKH
QXPEHU�WKDW�DSSHDUV�QH[W�WR�7,�/2*2��7,�/2*2�LV�QRZ�UHDG\��7KH�FRPSXWHU�LV�LQ�WKH�6SULWH��RU
&RPPDQG��0RGH�

4.1. MAKECHAR

$OO�RI�WKH�OHWWHUV��QXPEHUV��DQG�V\PEROV�\RX�VHH�RQ�WKH�VFUHHQ�DUH�FDOOHG�FKDUDFWHUV��7KH�FRPSXWHU�NQRZV
���FKDUDFWHUV��(DFK�FKDUDFWHU�LV�D�GHVLJQ��-XVW�DV�\RX�DUH�DEOH�WR�VHH�WKH�SODQH��WUXFN��URFNHW��EDOO��DQG
ER[�VKDSHV�ZKHQ�\RX�W\SH�0$.(6+$3(��\RX�FDQ�DOVR�VHH�WKH�GHVLJQV�RI�HDFK�RI�WKH�FKDUDFWHUV��7KH
FRPPDQG�IRU�WKLV�LV�0$.(&+$5��:KHQHYHU�\RX�W\SH�0$.(&+$5��\RX�DOVR�QHHG�WR�W\SH�WKH�FRGH
QXPEHU�IRU�WKH�FKDUDFWHU�\RX�ZDQW�WR�VHH�

+HUH�DUH�WKH�FRGH�QXPEHUV�IRU�PDQ\�RI�WKH�FKDUDFWHU�GHVLJQV�WKH�FRPSXWHU�NQRZV���&RGH�QXPEHUV��
WKURXJK����DUH�WKH�FKDUDFWHUV�\RX�VHH�RQ�WKH�PDVWHU�WLWOH�VFUHHQ��

*URXS�� *URXS�� *URXS�� *URXS��

&RGH &KDUDFWHU &RGH &KDUDFWHU &RGH &KDUDFWHU &RGH &KDUDFWHU

1XPEHU 1XPEHU 1XPEHU 1XPEHU

�� �VSDFH� �� � �� � �� �
�� � �� � �� � �� �
�� � ��  �� � �� �
�� � �� � �� � �� �
�� � �� � �� � �� �
�� � �� � �� � ��  
�� 	 �� � �� � �� !
�� 
 �� � �� � �� "

*URXS�� *URXS�� *URXS�� *URXS��

&RGH &KDUDFWHU &RGH &KDUDFWHU &RGH &KDUDFWHU &RGH &KDUDFWHU

1XPEHU 1XPEHU 1XPEHU 1XPEHU

�� # �� + �� 3 �� ;
�� $ �� , �� 4 �� <
�� % �� - �� 5 �� =
�� & �� . �� 6 �� >
�� ' �� / �� 7 �� ?
�� ( �� 0 �� 8 �� @
�� ) �� 1 �� 9 �� A
�� * �� � �� : �� B
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$OO�RI�WKH�FKDUDFWHUV�RQ�WKH�NH\ERDUG�KDYH�D�FRGH�QXPEHU��7KH�FRPSXWHU�NQRZV�WKDW�QXPEHU����LV�WKH
FRGH�QXPEHU�IRU�WKH�SOXV�VLJQ�����DQG�WKDW�QXPEHU����LV�WKH�FRGH�QXPEHU�IRU�WKH�OHWWHU�0��/HW
V�ORRN�DW
D�IHZ�RI�WKH�FKDUDFWHU�GHVLJQV�

MAKECHAR 90 7\SH� 0$.(&+$5� ��� DQG� SUHVV� WKH� ENTER� NH\�� $� JUHHQ� JULG
DSSHDUV� LQ� WKH� XSSHU� OHIW� FRUQHU�� ,W� LV� VPDOOHU� WKDQ� WKH� JULG� LQ
0$.(6+$3(��,W�LV���VTXDUHV�KLJK�DQG���VTXDUHV�ZLGH��7KH�VKDSH�RI
WKH�OHWWHU�=�DSSHDUV�RQ�WKH�JULG�

1RZ�OHW
V�ORRN�DW�D�QXPEHU��3UHVV�BACK �WR�UHWXUQ�WKH�FRPSXWHU�WR
WKH�F\DQ�VFUHHQ�

MAKECHAR 53 /RRN�DW� WKH� FKDUW��7KH�QXPEHU���KDV� WKH� FRGH�QXPEHU�����7\SH
0$.(&+$5����DQG�SUHVV�ENTER�WR�VHH�WKH�GHVLJQ�IRU�WKH�QXPEHU
��

5HWXUQ� WR� WKH� F\DQ� VFUHHQ�E\�SUHVVLQJ�BACK �� /RRN� DW� WKH� FKDUW
DJDLQ�DQG�ILQG�WKH�FRGH�QXPEHU�IRU�WKH�V\PERO��

MAKECHAR 42 7\SH� WKH� FRPPDQG�� DQG� VHH� WKH� GHVLJQ�� /RRN� DW� PDQ\� RI� WKH
FKDUDFWHU�GHVLJQV��5HPHPEHU�WR�SUHVV�BACK �WR�JR�EDFN�WR�WKH�6SULWH
0RGH�HDFK�WLPH�

7KHUH�LV�VSDFH�LQ�WKH�FRPSXWHU�IRU�����WLOHV�RQ�ZKLFK�\RX�FDQ�SXW�GHVLJQV��-XVW�DV�D�VSULWH�FDUULHV�D�VKDSH�
D�WLOH�FDUULHV�D�GHVLJQ��<RX�FDQ�PDNH�DOO�����WLOHV�FDUU\�DQ\�FKDUDFWHU�GHVLJQV�\RX�ZDQW�

7KH�FRPSXWHU�DOUHDG\�NQRZV�WKH�FKDUDFWHU�GHVLJQV�IRU�WLOHV����WKURXJK�����7KRVH�DUH�WKH�OHWWHUV��V\PEROV�
DQG�QXPEHUV�RQ�WKH�NH\ERDUG��<RX�FDQ�FKDQJH�WKHVH�FKDUDFWHUV�LI�\RX�ZDQW�

MAKECHAR 52 /HW
V�FKDQJH�WKH�ZD\�WKH�QXPEHU���ORRNV��)LUVW�W\SH�D�URZ�RI��
V�VR
WKDW� \RX�NQRZ� WKH� FRPSXWHU�GHVLJQ��7KHQ�SXW� WKH� JULG�ZLWK� WKH
QXPEHU���RQ�WKH�VFUHHQ�
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8VH�WKH�DUURZ�NH\V�����������DQG����WR�GUDZ�RQ�WKH�JULG��7KH�DUURZ�NH\V�ZRUN�DV�WKH\�GLG�LQ�0$.(6+$3(�
7R�ILOO�LQ�D�VTXDUH��KROG�GRZQ�WKH�SHIFT�NH\�DQG�DQ�DUURZ�NH\�DW�WKH�VDPH�WLPH��7R�OHDYH�VTXDUHV�EODQN�
SUHVV�WKH�DUURZ�NH\V�ZLWKRXW�SUHVVLQJ�WKH�SHIFT�NH\��<RX�FDQ�FOHDU�D�JULG�E\�SUHVVLQJ�CLEAR �

0DNH�WKH�FRPSXWHU
V���ORRN�OLNH�WKH���RQ�WKH�ULJKW��7R�GR�WKLV�\RX�QHHG�WR�PRYH�WKH�DUURZ�NH\V�ERWK�ZLWK
DQG�ZLWKRXW�WKH�SHIFT�NH\�

&RPSXWHU�� 1HZ�GHVLJQ

/RRN��$OO�WKH��
V�RQ�WKH�VFUHHQ�KDYH�FKDQJHG�LQWR�WKH�QHZ�VKDSH��7KLV�QHZ�VKDSH�IRU�WKH�FKDUDFWHU��
DSSHDUV�XQWLO�\RX�HLWKHU�UHGHVLJQ�WKH���RU�W\SH�%<(�DQG�SUHVV�ENTER��:KHQ�\RX�WXUQ�WKH�FRPSXWHU�RQ
WKH�QH[W�WLPH��WKH�RULJLQDO�FRPSXWHU�VKDSH�IRU�WKH�FKDUDFWHU���DSSHDUV�

([SHULPHQW�ZLWK�FKDQJLQJ�WKH�GHVLJQ�RI�DQ\�RI�WKH�FKDUDFWHUV��<RX�FDQ�FUHDWH�VRPH�YHU\�LQWHUHVWLQJ
OHWWHUV�DQG�QXPEHUV�

4.2. PRINTCHAR

5HPHPEHU�WKDW�WKH�WLOHV����WKURXJK����FDUU\�WKH�FKDUDFWHUV�RQ�WKH�NH\ERDUG��<RX�FDQ�WHOO�WKH�FRPSXWHU
WR�SULQW�DQ\�FKDUDFWHU�RQ�D�WLOH��7KH�FRPPDQG�IRU�WKDW�LV�35,17&+$5�DQG�D�QXPEHU�

PRINTCHAR 81 /HW
V�ILQG�RXW�ZKDW�FKDUDFWHU�LV�RQ�WLOH�����<RX�FDQ�ORRN�LW�XS�LQ�WKH
FKDUDFWHU� FKDUW�� EXW� OHW
V� KDYH� WKH� FRPSXWHU� WHOO� XV�� 7\SH� WKH
FRPPDQG�35,17&+$5�����DQG�SUHVV�ENTER��7KH�OHWWHU�4�DSSHDUV
RQ�WKH�VFUHHQ�

PRINTCHAR 200 )RU�WKH�QXPEHUV�EHWZHHQ����DQG������ZKLFK�GR�QRW�KDYH�NH\ERDUG
GHVLJQV�RQ�WKHP��D�EODQN�VSDFH�DSSHDUV�RQ�WKH�VFUHHQ��/DWHU��WKLV
FKDSWHU�WHDFKHV�\RX�KRZ�WR�FUHDWH�\RXU�RZQ�GHVLJQV�RQ�WKHVH�WLOHV�
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4.3. PUTTILE

7KH�FRPPDQG�3877,/(�DOORZV�\RX�WR�SXW�D�FKDUDFWHU�DQ\ZKHUH�RQ�WKH�VFUHHQ��<RX�PXVW�JLYH�LW�VSHFLDO
GLUHFWLRQV�IRU�LW�WR�DSSHDU��/HW
V�OHDUQ�KRZ�WR�GR�WKDW�

7KLQN�RI�\RXU�WHOHYLVLRQ�VFUHHQ�DV�D�ODUJH�JULG��7KHUH�DUH����FROXPQV�DQG����URZV��&ROXPQV�JR�XS�DQG
GRZQ�DQG�URZV�JR�DFURVV���1RWH��2Q�VRPH�VFUHHQV�\RX�PD\�QRW�VHH�WKH�ILUVW�DQG�ODVW�FROXPQV��

(DFK�FROXPQ�KDV�D�QXPEHU�IURP���WKURXJK�����3LFN�WKH�FROXPQ������LQ�WKH�PLGGOH��1RZ�ORRN�DW�WKH�URZV�
(DFK�KDV�D�QXPEHU�IURP���WKURXJK�����3LFN�WKH�URZ������LQ�WKH�PLGGOH��1H[W��ZH�QHHG�WR�GHFLGH�ZKLFK
FKDUDFWHU�ZH�ZDQW�WR�SXW�DW�WKH�VTXDUH�ZKHUH�FROXPQ����DQG�URZ����PHHW�

/RRN�DW�WKH�FKDUDFWHU�FKDUW��7KH�3877,/(�FRPPDQG�QHHGV�WKH�FRGH�QXPEHU�RI�WKH�FKDUDFWHU��/HW
V�SLFN
WKH�FKDUDFWHU�=�ZLWK�WKH�FRGH�QXPEHU�����:H�FDQ�QRZ�SXW�WKH�FKDUDFWHU�=�DW�WKH�SRLQW�ZKHUH�FROXPQ���
DQG�URZ����PHHW��$��=��WKHQ�DSSHDUV�LQ�WKH�PLGGOH�RI�WKH�VFUHHQ�

PUTTILE 90 16 12 7\SH�WKH�FRPPDQG�3877,/(��D�VSDFH��WKH�FKDUDFWHU�FRGH�QXPEHU
������D�VSDFH��WKH�FROXPQ�QXPEHU�������D�VSDFH��DQG�WKH�URZ�QXPEHU
������7KHQ�SUHVV�ENTER�
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7KH�RUGHU�WKDW�\RX�W\SH�WKHVH�WKUHH�QXPEHUV�LQ�LV�LPSRUWDQW��7KH�FRPSXWHU�XQGHUVWDQGV�WKDW�WKH�ILUVW
QXPEHU�LV�WKH�FKDUDFWHU�FRGH�QXPEHU��,W�DOVR�NQRZV�WKDW�WKH�VHFRQG�QXPEHU�LV�WKH�FROXPQ�DQG�WKH�WKLUG
QXPEHU�LV�WKH�URZ�

PUTTILE 90 12 16 &KDQJH�WKH�RUGHU�RI�WKH�QXPEHUV�LQ�WKH�3877,/(�FRPPDQG�DQG�VHH
ZKHUH�WKH�=�DSSHDUV��,W
V�QRZ�DW�WKH�SRLQW�ZKHUH�FROXPQ����DQG�URZ
���PHHW�

PUTTILE 55 2 22
PUTTILE 55 30 2
PUTTILE 55 30 22
PUTTILE 55 2 2

1RZ�\RX�DUH�UHDG\�WR�H[SHULPHQW�ZLWK�WKH�3877,/(�FRPPDQG��&DQ
\RX�SXW�D���LQ�HDFK�RI�WKH�IRXU�FRUQHUV"�8VH�WKH�FRPPDQGV�WR�KHOS
\RX���1RWH��,I�WKHUH�LV�DOUHDG\�D�FKDUDFWHU�LQ�WKH�VSDFH�ZKHUH�\RX�SXW
D����LW�ZLOO�EH�UHSODFHG�E\�WKH����

&OHDU�WKH�VFUHHQ��VR�WKDW�ZH�FDQ�WU\�VRPHWKLQJ�GLIIHUHQW�ZLWK�WLOHV��<RX�GHVLJQ�D�QHZ�FKDUDFWHU�WKH�VDPH
ZD\�\RX�FKDQJH�WKH�NH\ERDUG�FKDUDFWHUV��7\SH�0$.(&+$5�DQG�D�QXPEHU�IURP����WKURXJK������$�JULG
WKDW�LV���VTXDUHV�ZLGH�DQG���VTXDUHV�ORQJ�DSSHDUV�LQ�WKH�XSSHU�OHIW�FRUQHU��DQG�WKH�VFUHHQ�WXUQV�JUHHQ�

MAKECHAR 100 /HW
V�PDNH�D�VROLG�FKDUDFWHU�RQ�WLOH������7\SH�WKH�FRPPDQG�IRU�WKLV�
8VH�WKH�DUURZ�NH\V�DQG�WKH�SHIFT�NH\�WR�FRORU�LQ�DOO�RI�WKH�JULG�
3UHVV�BACK �ZKHQ�\RX�ILQLVK�WKH�GHVLJQ�
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PRINTCHAR 100 /RRN�DW�WKH�QHZ�GHVLJQ�E\�W\SLQJ�WKH�FRPPDQG�35,17&+$5����
DQG�SUHVVLQJ�ENTER��$�OLWWOH�EODFN�ER[�DSSHDUV�RQ�WKH�VFUHHQ�

4.4. REPEAT

/HW
V�UHSHDW�WKH�QHZ�FKDUDFWHU�DOO�WKH�ZD\�DFURVV�WKH�VFUHHQ��7KLV�FUHDWHV�D�ORQJ��VROLG�EODFN�OLQH��7KH
FRPPDQG�IRU�WKLV�LV�5(3($7�

5(3($7�LV�D�FRPPDQG�WKDW�QHHGV�WZR�SLHFHV�RI�LQIRUPDWLRQ�RU�LQSXWV�

� D�QXPEHU�WHOOLQJ�KRZ�PDQ\�WLPHV�WKH�LQVWUXFWLRQV�DUH�WR�EH�UHSHDWHG��DQG
� D�OLVW�RI�LQVWUXFWLRQV��ZKLFK�DUH�LQVLGH�EUDFNHWV�>�@��

REPEAT 30
[PRINTCHAR 100]

7KH� FRPPDQG� IRU� D� ORQJ� EODFN� OLQH� JRLQJ� DFURVV� WKH� VFUHHQ� LV
5(3($7����>35,17&+$5����@��7\SH�WKLV�DQG�ZDWFK�WKH�OLQH�GUDZ�
IURP� WKH� OHIW� WR� WKH� ULJKW�� DFURVV� WKH� VFUHHQ�� �1RWH�� 7R� W\SH� WKH
V\PERO�>��SUHVV�SHIFT�DQG����7R�W\SH�WKH�V\PERO�@��SUHVV�SHIFT�DQG
���

REPEAT 15
[PRINTCHAR 100]

<RX�FDQ�PDNH�WKH�OLQH�VKRUWHU�RU�ORQJHU�E\�FKDQJLQJ�WKH�QXPEHU�RI
WLPHV�WKH�FRPPDQG�LV�UHSHDWHG��7U\�PDNLQJ�WKH�VROLG�OLQH�RQO\�JR
KDOIZD\�DFURVV�WKH�VFUHHQ�

4.5. Colorin g Tiles

$OO�WLOHV�KDYH�WZR�FRORUV��7KLQN�DERXW�WKH�JULG�ZLWK�WKH�QXPEHU���RQ�LW��7KH���LV�EODFN�DQG�WKH�EDFNJURXQG
RI�WKH�JULG�LV�JUHHQ��:KHQ�BACK �LV�SUHVVHG��WKH�EODFN���DSSHDUV�RQ�WKH�VFUHHQ��%XW�ZKHUH�LV�WKH�JUHHQ
EDFNJURXQG"�,W
V�DOZD\V�FOHDU�LI�QR�RWKHU�FRORU�LV�JLYHQ�WR�WKH�EDFNJURXQG���1RWH��,W�ORRNV�F\DQ�EHFDXVH
WKH�FRORU�RI�WKH�VFUHHQ��F\DQ��FDQ�EH�VHHQ�WKURXJK�WKH�FOHDU�EDFNJURXQG�RI�WKH�WLOH���7KH�WZR�FRORUV�RI�D
WLOH�DUH�WKH�IRUHJURXQG�DQG�WKH�EDFNJURXQG��/HW
V�FKDQJH�WKH�IRUHJURXQG�FRORU�RI�WKH�FKDUDFWHU�FRGH
QXPEHU�����WKH�V\PERO���

PUTTILE 35 16 12
TELL TILE 35
SETCOLOR :RED

/HW
V�SXW�WKH���LQ�WKH�PLGGOH�RI�WKH�VFUHHQ��$�EODFN���DSSHDUV�ZLWK
WKH�FOHDU�EDFNJURXQG��1RZ��JLYH�WLOH����WKH�FRORU�UHG��7KH�IRUHJURXQG
LV�UHG�DQG�WKH�EDFNJURXQG�LV�VWLOO�FOHDU��&KDSWHU���WHDFKHV�\RX�KRZ
WR�FKDQJH�WKH�EDFNJURXQG�FRORU�RI�D�FKDUDFWHU��)RU�QRZ��H[SHULPHQW
ZLWK�FKDQJLQJ�WKH�IRUHJURXQG�FRORU�RI�D�FKDUDFWHU�

/RRNLQJ�DW�WKH�FKDUW�DJDLQ��\RX�VHH�WKDW�FKDUDFWHUV�DUH�OLVWHG�LQ�JURXSV�RI�HLJKW��(DFK�JURXS�KDV�HLJKW
FKDUDFWHUV�LQ�LW��7KH�JURXS�WKDW�D�FKDUDFWHU�LV�LQ�LV�LPSRUWDQW��<RX�FDQ�FKDQJH�WKH�FRORU�RI�D�JURXS�RI
FKDUDFWHUV�E\�WHOOLQJ�RQH�FKDUDFWHU�LQ�WKH�JURXS�WR�FKDQJH�FRORU��$OO�HLJKW�FKDUDFWHUV�LQ�D�JURXS�KDYH�WKH
VDPH�FRORU�
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/HW
V�VHH�ZKDW�WKLV�ORRNV�OLNH��)LUVW�FOHDU�WKH�VFUHHQ��DQG�WKHQ�W\SH�WKH�IROORZLQJ�VKRUW�SRHP��5HPHPEHU�
\RX�FDQ�EDFNVSDFH�DQG�FRUUHFW�DQ\�PLVWDNHV�E\�SUHVVLQJ�ERASE��'R�QRW�SUHVV�ENTER�DIWHU�HDFK�OLQH�

I LIKE THE COMPUTER-----A,B,C:
JUST LIKE IT LIKES ME---E,F,G.
WE ALWAYS WORK TOGETHER-1,2,3:
OH! WHAT FUN IT CAN BE--X,Y,Z!

:KHQ�\RX�ILQLVK�W\SLQJ�WKH�ZKROH�SRHP��SUHVV�WKH�ENTER�NH\��%HFDXVH�\RXU�SRHP�LVQ
W�D�FRPPDQG��WKH
FRPSXWHU�UHWXUQV�WKH�PHVVDJH�7(//�0(�+2:�72�,��'RQ
W�ZRUU\�DERXW�WKLV�PHVVDJH��1RZ�ZH
UH�JRLQJ
WR�WHOO�WKH�FRPSXWHU�ZKDW�WR�GR�ZLWK�WKH�SRHP�

7KH�OHWWHUV�+��,��-��.��/��0��1��DQG�2�DUH�LQ�JURXS����,I�\RX�FKDQJH�WKH�FRORU�RI�DQ\�OHWWHUV�LQ�WKDW�JURXS�
DOO�HLJKW�OHWWHUV�FKDQJH�WR�WKH�VDPH�FRORU��/HW
V�SLFN�WKH�OHWWHU�+�ZLWK�WKH�FRGH�QXPEHU����

TELL TILE 72 7KH�FRPPDQG�IRU�VHWWLQJ�WKH�FRORU�RI�D�JURXS�RI�FKDUDFWHUV�LV�7(//
7,/(�DQG�WKH�FRGH�QXPEHU��6LQFH�ZH
YH�SLFNHG�WKH�OHWWHU�+��ZLWK
FRGH�QXPEHU�����WR�UHSUHVHQW�JURXS����W\SH�WKH�FRPPDQG�ZLWK�WKDW
QXPEHU�

SETCOLOR :BLUE 1RZ�OHW
V�PDNH�DOO�HLJKW�OHWWHUV�LQ�WKDW�JURXS�EOXH��7\SH�WKH�VDPH
6(7&2/25�FRPPDQG�\RX�XVHG�IRU�WKH�VSULWHV��$OO�WKH�+��,��-��.��/�
0��1��DQG�2
V�LQ�\RXU�SRHP�WXUQ�EOXH�

TELL TILE 68
SETCOLOR :PURPLE
TELL TILE 35
SETCOLOR :YELLOW
TELL TILE 44
SETCOLOR :GREEN
TELL TILE 55
SETCOLOR :RED VHW�WKH�FRORU�RI�RQH�FKDUDFWHU�IURP�HDFK�JURXS�WR�EODFN�
TELL TILE 58
SETCOLOR :ORANGE
TELL TILE 83
SETCOLOR :GRAY
TELL TILE 88
SETCOLOR :WHITE

/HW
V�SLFN�DQRWKHU�JURXS�����DQG�D�OHWWHU��'��ZLWK�D�FRGH�QXPEHU�����
WR�UHSUHVHQW�WKDW�JURXS��0DNH�WKLV�JURXS�RI�FKDUDFWHUV�SXUSOH��8VLQJ
WKH�VDPH�FRPPDQGV��FKDQJH�WKH�FRORU�RI�WKH�FKDUDFWHUV�LQ�WKH�RWKHU
VL[�JURXSV��<RX�FDQ�SLFN�\RXU�RZQ�FRORUV�DQG�FRGH�QXPEHUV��RU�\RX
FDQ�XVH�WKH�RQHV�LQ�WKH�OHIW�FROXPQ���6HH�WKH�&RORU�&KDUW�LQ�$SSHQGL[
%���7R�WXUQ�DOO�RI�WKH�FKDUDFWHUV��V\PEROV��DQG�QXPEHUV�EODFN�DJDLQ�

:KHQ�\RX�ILQLVK�H[SHULPHQWLQJ�ZLWK�WLOHV�DQG�VKDSHV��W\SH�%<(�DQG�SUHVV�ENTER��,I�\RX�DUH�DOVR�ILQLVKHG
XVLQJ�WKH�FRPSXWHU�IRU�WKLV�VHVVLRQ��UHPRYH�WKH�7,�/2*2�&RPPDQG�0RGXOH��7KHQ��WXUQ�RII�WKH�FRQVROH
DQG�0HPRU\�([SDQVLRQ�XQLW��2U��LI�\RX
UH�UHDG\�WR�JR�RQ��OHDYH�WKH�PRGXOH�LQ�DQG�WKH�V\VWHP�WXUQHG�RQ�
DQG�JR�RQ�WR�WKH�QH[W�FKDSWHU�
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5. Teachin g Mode

%HIRUH�VWDUWLQJ�&KDSWHU����EH�VXUH�WR�IROORZ�WKH�VWHSV�LQ�6(77,1*�83��7KHQ�SXW�WKH�7,�/2*2
&RPPDQG�0RGXOH�LQ�WKH�VORW�RQ�WKH�FRQVROH��3UHVV�DQ\�NH\�WR�VHH�WKH�VHOHFWLRQ�OLVW��7KHQ��SUHVV�WKH
QXPEHU�WKDW�DSSHDUV�QH[W�WR�7,�/2*2��7,�/2*2�LV�QRZ�UHDG\��7KH�FRPSXWHU�LV�LQ�WKH�6SULWH��RU
&RPPDQG��0RGH�

(DFK�WLPH�\RX�WHOO�WKH�FRPSXWHU�WR�GR�VRPHWKLQJ��LW�ORRNV�WKURXJK�DOO�WKH�WKLQJV�LW
V�EHHQ�WDXJKW��$QG�
LI�LW�GRHVQ
W�ILQG�ZKDW�\RX�WHOO�LW��LW�SULQWV�D�PHVVDJH�OLNH�7(//�0(�025(�RU�7(//�0(�+2:�72�����,W
V
DVNLQJ�\RX�WR�WHDFK�LW�WR�GR�VRPHWKLQJ�QHZ�

5.1. Primitives and Procedures

7KH�WKLQJV�WKH�FRPSXWHU�DOUHDG\�NQRZV�DUH�FDOOHG�SULPLWLYHV��$OO�WKH�FRPPDQGV��WKH�FKDUDFWHUV�RQ�WKH
NH\ERDUG�� DQG� WKH� ILYH� VKDSHV� IRU� VSULWHV� DUH� SULPLWLYHV��:KDW� \RX� WHDFK� WKH� FRPSXWHU� LV� FDOOHG� D
SURFHGXUH��$�SURFHGXUH�LV�PDGH�XS�RI�FRPPDQGV��,W�FDQ�KDYH�PDQ\�FRPPDQGV�DQG�EH�D�ORQJ�SURFHGXUH�
2U��LW�FDQ�EH�VKRUW�DQG�KDYH�RQO\�D�IHZ�FRPPDQGV���1RWH��7R�KHOS�\RX�UHFRJQL]H�D�SURFHGXUH��WKH�QDPH
RI�WKH�SURFHGXUH�DSSHDUV�LQ�FDSLWDO�OHWWHUV�LQ�WKH�PDQXDO��

6XSSRVH�WKDW�\RX�KDYH�GUDZQ�D�ER[�ZLWK�WKH�7XUWOH��/HW
V�FDOO�LW�%2;��7\SH�%2;�DQG�SUHVV�ENTER��7KH
FRPSXWHU�JLYHV�\RX�WKH�PHVVDJH�7(//�0(�+2:�72�%2;��<RX�NQRZ�ZKDW�%2;�LV�VXSSRVHG�WR�ORRN�OLNH�
EXW�WKH�FRPSXWHU�GRHVQ
W��6R��OHW
V�WHDFK�WKH�FRPSXWHU�KRZ�WR�%2;�

5.2. Procedures with the Turtle

<RX�WHDFK�WKH�FRPSXWHU�D�SURFHGXUH�E\�W\SLQJ�72�DQG�WKH�QDPH�RI�WKH�SURFHGXUH��7\SH�72�%2;��7KH
VFUHHQ�WXUQV�JUHHQ�DQG�D�UHG�FXUVRU�DSSHDUV�DW�WKH�HQG�RI�WKH�ILUVW�OLQH��<RXU�VFUHHQ�VKRXOG�ORRN�OLNH�WKLV�
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1RWLFH�WKDW�(1'�DSSHDUV�DXWRPDWLFDOO\�DV�WKH�ODVW�FRPPDQG�RI�WKH�SURFHGXUH��(1'�WHOOV�WKH�FRPSXWHU
WKDW�WKH�SURFHGXUH�LV�FRPSOHWH��,I�\RX�DFFLGHQWDOO\�HUDVH�(1'��EH�VXUH�WR�W\SH�LW�DJDLQ��<RX�PXVW�DOZD\V

KDYH�(1'�DV�WKH�ODVW�FRPPDQG�LQ�D�SURFHGXUH�

1RZ�WHDFK�WKH�FRPSXWHU�KRZ�WR�GUDZ�D�ER[�

FORWARD 50
RIGHT 90
FORWARD 50
RIGHT 90
FORWARD 50
RIGHT 90
FORWARD 50
RIGHT 90
END

3UHVV�ENTER�DQG�WKH�FXUVRU�PRYHV�WR�WKH�EHJLQQLQJ�RI�D�QHZ�OLQH�
&DUHIXOO\�� W\SH� WKH� FRPPDQGV� LQ� WKH� OHIW� FROXPQ�� 7R� VWDUW� HDFK
FRPPDQG�RQ�D�QHZ�OLQH��SUHVV�ENTER�DIWHU�\RX�W\SH�HDFK�FRPPDQG�
6LQFH�\RX�GRQ
W�ZDQW�WR�W\SH�DQRWKHU�FRPPDQG�DIWHU�WKH�ODVW�5,*+7
���FRPPDQG��GRQ
W�SUHVV�ENTER��7KHQ�(1'�LV�WKH�ODVW�FRPPDQG�LQ
WKH� SURFHGXUH�� ,I� \RX�PDNH� D� W\SLQJ� HUURU�� SUHVV�ERASE� EHIRUH
SUHVVLQJ�ENTER�WR�EDFNVSDFH��7KHQ�W\SH�WKH�FRPPDQG�DJDLQ�

TELL TURTLE
BOX

:KHQ�\RX�ILQLVK��SUHVV�BACK ��7KH�VFUHHQ�WXUQV�F\DQ�DJDLQ��1RZ�
WKH�FRPSXWHU�NQRZV�KRZ�WR�%2;��EXW�LW�KDVQ
W�GRQH�LW�\HW��7\SH�WKH
FRPPDQGV�7(//�7857/(�DQG�WKH�QDPH�RI�\RXU�SURFHGXUH��:DWFK
WKH�7XUWOH�IROORZ�WKH�FRPPDQGV�OLVWHG�LQ�WKH�SURFHGXUH�%2;�

7KH�FRPSXWHU�NQRZV�KRZ�WR�GUDZ�D�ER[�EHFDXVH�\RX�KDYH�WDXJKW�LW�KRZ��,I�\RX�ZDQW�WKH�FRPSXWHU�WR
GUDZ�\RXU�ER[�DJDLQ��W\SH�%2;�DQG�SUHVV�ENTER��7KH�VHFRQG�ER[�LV�GUDZQ�RYHU�WKH�ILUVW�ER[��7R�VHH�D
SURFHGXUH�ZLWK�QR�RWKHU�GUDZLQJV�RQ�WKH�VFUHHQ��W\SH�&/($56&5((1�DQG�SUHVV�ENTER��$OO�RI�WKH
GUDZLQJV�GLVDSSHDU��7KH�7XUWOH�UHWXUQV�+20(�DQG�IDFHV�QRUWK��7\SH�WKH�QDPH�RI�WKH�SURFHGXUH�DQG
SUHVV�ENTER�

/HW
V�PDNH�RQH�RI�WKH�GHVLJQV�LQ�&KDSWHU���LQWR�D�SURFHGXUH�

TO STAR
FORWARD 50
RIGHT 144
FORWARD 50
RIGHT 144
FORWARD 50
RIGHT 144
FORWARD 50
RIGHT 144
FORWARD 50
RIGHT 144
END
CLEARSCREEN
STAR

7\SH�72�DQG�WKH�QDPH�RI�WKH�SURFHGXUH��DQG�SUHVV�ENTER��7KHQ�
SUHVV� ENTER� DJDLQ� DQG� FDUHIXOO\� W\SH� DOO� RI� WKH� FRPPDQGV�
5HPHPEHU� WR� SUHVV�ENTER� DIWHU� HDFK� FRPPDQG� H[FHSW� WKH� RQH
EHIRUH�(1'��:KHQ�\RX�ILQLVK��SUHVV�BACK ��7KHQ�FOHDU�WKH�VFUHHQ
DQG�W\SH�WKH�QDPH�RI�WKLV�SURFHGXUH�

6RPHWLPHV�WKH�SURFHGXUHV�\RX�ZULWH�PD\�QRW�GUDZ�WKH�GHVLJQ�\RX�ZDQW��7KDW�PHDQV�WKHUH�LV�D�EXJ�LQ
WKH�SURFHGXUH��,W
V�HDV\�WR�ZULWH�SURFHGXUHV�WKDW�KDYH�EXJV��/HW
V�OHDUQ�KRZ�WR�IL[�D�EXJ�
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)LUVW�GUDZ�D�KRXVH�ZLWK�WKH�SURFHGXUH�%2;�DV�WKH�PDLQ�SDUW�RI�WKH�KRXVH��:ULWH�D�SURFHGXUH�IRU�WKH�URRI�
&DOO�LW�75,$1*/(�

TO TRIANGLE
FORWARD 50
RIGHT 120
FORWARD 50
RIGHT 120
FORWARD 50
END

7\SH�72�75,$1*/(�DQG�SUHVV�ENTER��$�WULDQJOH�KDV�WKUHH�VLGHV�
7\SH�WKH�FRPPDQGV�WR�PDNH�D�WULDQJOH��5HPHPEHU�WR�SUHVV�ENTER
DIWHU�HDFK�FRPPDQG�H[FHSW�WKH�RQH�EHIRUH�(1'��3UHVV�BACK �ZKHQ
\RX�ILQLVK�

1RZ�ZH�FDQ�EXLOG�D�KRXVH�ZLWK�WKH�SURFHGXUHV�%2;�DQG�75,$1*/(�

CLEARSCREEN
BOX
TRIANGLE

&OHDU�WKH�VFUHHQ��W\SH�%2;�DQG�SUHVV�ENTER��7KH�7XUWOH�GUDZV�WKH
PDLQ�SDUW�RI� WKH�KRXVH��:KHQ�WKH�7XUWOH� LV� ILQLVKHG�GUDZLQJ�WKH
SURFHGXUH�%2;�� W\SH�75,$1*/(� DQG� SUHVV�ENTER�� 7KH�7XUWOH
GUDZV�WKH�WULDQJOH��EXW�ORRN�ZKDW�KDSSHQHG��7KH�URRI�RI�WKH�KRXVH
LV� LQVLGH�WKH�KRXVH��7KDW
V�D�EXJ��:H�QHHG�WR�IL[� LW��&DQ�\RX�ILQG
ZKHUH�WKH�EXJ�LV�LQ�WKH�SURFHGXUH"

$IWHU�WKH�7XUWOH�GUDZV�WKH�ER[��LW�GUDZV�WKH�WULDQJOH��7KHUH
V�WKH�EXJ��7KH�7XUWOH�QHHGV�WR�PRYH�WR�WKH
WRS�RI�WKH�ER[�DQG�WXUQ�WR�WKH�ULJKW�EHIRUH�LW�VWDUWV�GUDZLQJ�WKH�WULDQJOH�
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CLEARSCREEN
BOX
FORWARD 50
RIGHT 30
TRIANGLE

&OHDU�WKH�VFUHHQ�DJDLQ��7\SH�%2;�DQG�SUHVV�ENTER��1RZ�W\SH�WKH
FRPPDQG�WKDW�PRYHV�WKH�7XUWOH�WR�WKH�WRS�RI�WKH�ER[��$QG��W\SH�WKH
FRPPDQG�WKDW�WXUQV�WKH�7XUWOH�WR�WKH�ULJKW��1RZ��WKH�7XUWOH�LV�LQ
WKH� FRUUHFW� SRVLWLRQ� WR� VWDUW� WKH� 75,$1*/(� SURFHGXUH�� 7\SH
75,$1*/(�DQG�SUHVV�ENTER��7KH�URRI�LV�RQ�WRS�RI�WKH�KRXVH�DQG
WKH�EXJ�LV�IL[HG�

5.3. Edit Mode

:KHQ�\RX�ZULWH�D�SURFHGXUH��\RX�DUH�LQ�WKH�(GLW�0RGH��7KHUH�DUH�VSHFLDO�NH\V�WR�KHOS�\RX��7KH�FKDUW
EHORZ�H[SODLQV�ZKDW�HDFK�NH\�GRHV�

35(66 )81&7,21

BEGIN 0RYHV�WKH�FXUVRU�WR�WKH�HQG�RI�WKH�OLQH
PROC'D 0RYHV�WKH�FXUVRU�WR�WKH�EHJLQQLQJ�RI�WKH�OLQH
� 0RYHV�WKH�FXUVRU�XS�RQH�OLQH
� 0RYHV�WKH�FXUVRU�RQH�VSDFH�WR�WKH�OHIW
� 0RYHV�WKH�FXUVRU�RQH�VSDFH�WR�WKH�ULJKW
� 0RYHV�WKH�FXUVRU�GRZQ�RQH�OLQH
ENTER &UHDWHV�D�EODQN�URZ�EHWZHHQ�WKH�OLQH�WKH�FXUVRU�LV�RQ�DQG�WKH�QH[W�OLQH�LI�WKH�FXUVRU�LV

DW�WKH�HQG�RI�D�OLQH
ERASE � 0RYHV�WKH�HQWLUH�OLQH�XS�RQH�OLQH�LI�WKH�FXUVRU�LV�XQGHU�WKH�ILUVW�FKDUDFWHU�RI�D

OLQH
� (UDVHV�WKH�FKDUDFWHU�RU�VSDFH�RQH�VSDFH�WR�WKH�OHIW�RI�WKH�FXUVRU

DELETE � (UDVHV�WKH�FKDUDFWHU�RU�VSDFH�DERYH�WKH�FXUVRU
� 0RYHV�WKH�QH[W�OLQH�XS�WR�WKDW�OLQH�LI�WKH�FXUVRU�LV�DW�WKH�HQG�RI�WKH�OLQH

CLEAR (UDVHV�WKH�FKDUDFWHU�RU�VSDFH�DERYH�WKH�FXUVRU�DQG�HYHU\WKLQJ�WR�WKH�ULJKW�RI�WKH�FXUVRU
BACK /HDYHV�WKH�(GLW�0RGH�DQG�UHWXUQV�WKH�FRPSXWHU�WR�WKH�PRGH�LW�ZDV�LQ
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$V�\RX�W\SH�D� OHWWHU� LQ�WKH�(GLW�0RGH��WKH�FXUVRU�PRYHV�RQH�VSDFH�WR�WKH�ULJKW�� ,W�PD\� ORRN�D� OLWWOH
FRQIXVLQJ�DW�ILUVW��([SHULPHQW�ZLWK�WKH�NH\V�WR�VHH�ZKDW�HDFK�RQH�GRHV��7\SH�D�SURFHGXUH�QDPH��DQG�SUHVV

ENTER��7U\�HUDVLQJ�D�OLQH��SUHVV�CLEAR �ZKHQ�WKH�FXUVRU�LV�DW�WKH�EHJLQQLQJ�RI�D�OLQH��DQG�WKHQ�W\SLQJ
LW�DJDLQ��2U��HUDVH�D�OHWWHU��SUHVV�DELETE�ZKHQ�WKH�FXUVRU�LV�XQGHU�D�OHWWHU���DQG�WKHQ�W\SH�LW�EDFN�LQ�WKH
FRUUHFW�SODFH�

7KH�PRUH�\RX�SUDFWLFH�DQG� OHDUQ�ZKDW�HDFK�NH\�GRHV�� WKH�HDVLHU� LW� LV� WR�ZULWH�DQG�WDNH�EXJV�RXW�RI
SURFHGXUHV�

5.4. TELL ME HOW TO...AT LEVEL...LINE...OF...

,I�WKH�FRPSXWHU�GRHVQ
W�XQGHUVWDQG�D�OLQH�LQ�D�SURFHGXUH��WKH�PHVVDJH�7(//�0(�+2:�72����$7
/(9(/����/,1(����2)����DSSHDUV�RQ�WKH�VFUHHQ��7(//�0(�+2:�72����WHOOV�\RX�ZKDW�WKH�EXJ�LV��$7
/(9(/����WHOOV�\RX�KRZ�PDQ\�WLPHV�\RX�KDYH�WULHG�WR�UXQ�WKLV�SURFHGXUH�EHIRUH�JHWWLQJ�WKLV
PHVVDJH��/,1(����VKRZV�\RX�WKH�OLQH�LQ�WKH�SURFHGXUH�WKDW�WKH�EXJ�LV�RQ��$QG�2)����QDPHV�WKH
SURFHGXUH��:LWK�WKLV�LQIRUPDWLRQ��LW�LV�HDV\�WR�ILQG�\RXU�EXJ�DQG�IL[�LW��7\SH�72�DQG�WKH�QDPH�RI
WKH�SURFHGXUH��7KHQ�PDNH�WKH�FKDQJHV�

NOTURTLE %HIRUH�ZH�ZULWH�D�SURFHGXUH�IRU�WKH�VSULWHV�DQG�RQH�IRU�WKH�WLOHV��ZH
QHHG�WR�OHDYH�WKH�7XUWOH�0RGH��7\SH�127857/(�DQG�SUHVV�ENTER�

5.5. Procedures with S prites

:KHQ�\RX�ZULWH�D�SURFHGXUH�LQ�WKH�6SULWH�0RGH��\RX�QHHG�WR�JLYH�D�VSULWH��RU�D�OLVW�RI�VSULWHV��FRORU��VKDSH�
KHDGLQJ��DQG�VSHHG��/HW
V�PDNH�WKLV�SURFHGXUH�PRYH�D�UHG�EDOO�DORQJ�D�VTXDUH�SDWK��&DOO�LW�648$5(�

TO SQUARE
TELL SPRITE 1
CARRY :BALL
SETCOLOR :RED
HOME
SETSPEED 10
WAIT 30
RIGHT 90
WAIT 30
RIGHT 90
WAIT 30
RIGHT 90
WAIT 30
RIGHT 90
SETSPEED 0
END
SQUARE

7\SH� WKH�FRPPDQGV� LQ� WKH�FROXPQ��5HPHPEHU�� WKHUH�DUH� VSHFLDO
NH\V�WR�KHOS�\RX�FRUUHFW�DQ\�W\SLQJ�PLVWDNHV��:KHQ�\RX�ILQLVK��SUHVV

BACK ��7KHQ�W\SH�WKH�QDPH�RI�\RXU�SURFHGXUH�DQG�SUHVV�ENTER��,I
WKHUH
V�D�EXJ��ORRN�DW�WKH�SURFHGXUH��DQG�WKHQ�IL[�LW�
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,Q�WKH�648$5(�SURFHGXUH��WKH�EDOO�IROORZV�WKH�SDWK�RI�D�VTXDUH��%XW�LW�GRHVQ
W�GUDZ�D�OLQH�OLNH�WKH�7XUWOH
GRHV��'R�\RX�XQGHUVWDQG�ZKDW�WKH�:$,7�FRPPDQG�GRHV"�6SULWH���KDV�D�VSHHG�RI�����,W�FRQWLQXDOO\�PRYHV
DW�WKDW�VSHHG��:KHQ�LW�LV�WROG�WR�WXUQ�ULJKW��LW�GRHV�VR��NHHSLQJ�WKH�VDPH�VSHHG��:$,7�WHOOV�WKH�VSULWH�WR
ZDLW��������RQH�KDOI��RI�D�VHFRQG�EHIRUH�LW�GRHV�WKH�QH[W�FRPPDQG��D�ULJKW�WXUQ���:KDW�KDSSHQV�LI�WKH
:$,7�FRPPDQGV�DUH�QRW�LQFOXGHG�LQ�WKLV�SURFHGXUH"

7KHQ�6SULWH���PRYHV�DQG�WXUQV�DW�WKH�VDPH�WLPH�PDNLQJ�LW�GLIILFXOW�WR�VHH�WKH�VSULWH�IROORZ�WKH�SDWK�RI
D�VTXDUH��+RZ�FRXOG�\RX�PDNH�6SULWH���IROORZ�WKH�SDWK�RI�D�ODUJHU�VTXDUH"�,I�WKH�VSULWH�ZDLWV�D�ORQJHU
OHQJWK�RI�WLPH�EHIRUH�WXUQLQJ��WKH�VTXDUH�SDWK�LV�ODUJHU��:LWK�WKH�VSHFLDO�NH\V�LQ�WKH�(GLW�0RGH��WU\
FKDQJLQJ�WKH�:$,7�FRPPDQGV�WR���������RU�����

REPEAT 10 [SQUARE] &DQ�\RX�XVH�WKH�5(3($7�FRPPDQG�WR�WHOO� WKH�EDOO� WR� IROORZ�WKH
VTXDUH�SDWK�WHQ�WLPHV"�5HPHPEHU��5(3($7�QHHGV�D�QXPEHU�ZLWK
ZKDW�WKH�FRPSXWHU�LV�VXSSRVHG�WR�UHSHDW�LQVLGH�WKH�EUDFNHWV�

TO VANISH
TELL :ALL
CARRY 0
SETCOLOR 0
SETSPEED 0
SETHEADING 0
END
VANISH

1RZ�ZH
UH�UHDG\�WR�ZULWH�D�SURFHGXUH�IRU�WKH�7LOH�0RGH��%XW�ILUVW�ZH
QHHG�WR�ZULWH�D�SURFHGXUH�WR�PDNH�WKH�VSULWH�GLVDSSHDU��<RX�ZDQW�WR
WHOO� DOO� WR� VHW� WKH� VKDSH�� FRORU�� VSHHG�� DQG�KHDGLQJ� WR� ���&DOO� WKH
SURFHGXUH�9$1,6+�

1RZ�W\SH�9$1,6+��SUHVV�ENTER��DQG�WKH�VSULWHV�GLVDSSHDU��<RX�FDQ
XVH�WKH�9$1,6+�SURFHGXUH�ZKHQHYHU�\RX�ZDQW�DOO�RI�WKH�VSULWHV�WR
GLVDSSHDU�

5.6. A Procedure with Tiles

)RU�D�SURFHGXUH�ZLWK�D�WLOH��OHW
V�XVH�WKH�WLOH�ZH�PDGH�LQ�&KDSWHU���ZKHUH�ZH�SXW�D�VROLG�ER[�RQ�7LOH�����
7\SH�0$.(&+$5�����WR�FKHFN�LW��,I�WKH�FKDUDFWHU�LV�QRW�DOO�FRORUHG�LQ��XVH�WKH�DUURZ�NH\V�WR�GR�VR�
5HPHPEHU��SUHVV�ERWK�WKH�SHIFT�NH\�DQG�DQ�DUURZ�NH\�WR�EODFNHQ�D�VTXDUH��3UHVV�BACK �ZKHQ�DOO�WKH
VTXDUHV�DUH�FRORUHG�EODFN��7KH�SURFHGXUH�ZH�DUH�JRLQJ�WR�ZULWH�FDXVHV�WKH�WLOH�WR�PDNH�D�ORQJ�EODFN�OLQH�

TO LINE
REPEAT 30

[PRINTCHAR 100]
END
CLEARSCREEN
LINE

6WDUW�WKH�SURFHGXUH�E\�W\SLQJ�72�/,1(�DQG�SUHVVLQJ�ENTER��1RZ
WHDFK�WKH�FRPSXWHU�WR�UHSHDW�DQG�SULQW�&KDUDFWHU��������WLPHV��7HOO
WKH�FRPSXWHU�\RX�KDYH�ILQLVKHG�WHDFKLQJ�LW�E\�SUHVVLQJ�BACK ��1RZ�
W\SH�WKH�QDPH�RI�WKH�SURFHGXUH�WR�VHH�WKH�EODFN�OLQH�
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LINE LINE LINE LINE LINE
REPEAT 5 [LINE]

/HW
V� PDNH� DQ� H[WUD� WKLFN� EODFN� OLQH� E\� UHSHDWLQJ� WKH� /,1(
SURFHGXUH�ILYH�WLPHV��7\SH�/,1(��VSDFH��/,1(��VSDFH��/,1(��VSDFH�
/,1(��VSDFH��/,1(��DQG�WKHQ�SUHVV�ENTER��7KDW�WRRN�TXLWH�D�ELW�RI
W\SLQJ�WR�JHW�WKH�WKLFN�OLQH��/HW
V�XVH�WKH�5(3($7�FRPPDQG�ZLWK
WKH�/,1(�SURFHGXUH��([SHULPHQW�DQG�VHH�LI�\RX�FDQ�UHSHDW�WKH�OLQH
VR�PDQ\�WLPHV�WKDW�WKH�WRS�KDOI�RI�WKH�VFUHHQ�LV�EODFN�

5.7. A Procedure with COLORBACKGROUND

/HW
V�WU\�DQRWKHU�HDV\�SURFHGXUH��7KH�FRPPDQG�&2/25%$&.*5281'�FKDQJHV�WKH�FRORU�RI�WKH�VFUHHQ�
:KHQ�JLYHQ�D�FRORU��WKH�EDFNJURXQG�VWD\V�WKDW�FRORU�XQWLO�LW�LV�FKDQJHG�ZLWK�WKH�&2/25%$&.*5281'
FRPPDQG���1RWH��,W�GRHVQ
W�PDWWHU�ZKDW�FRORU�WKH�VFUHHQ�LV�ZKHQ�\RX�WXUQ�RII�WKH�FRPSXWHU��

COLORBACKGROUND :RED
COLORBACKGROUND :WHITE
COLORBACKGROUND :CYAN

&KDQJH� WKH�EDFNJURXQG� WR� UHG�DQG� WKHQ� WR�ZKLWH��7R� UHWXUQ� WKH
VFUHHQ�WR�LWV�QRUPDO�FRORU��W\SH�WKH�VDPH�FRPPDQG�WR�FKDQJH�WKH
EDFNJURXQG�FRORU�WR�F\DQ��'R�WKLV��/HW
V�ZULWH�D�SURFHGXUH�WKDW�GRHV
WKLV�IRU�\RX��&DOO�LW�%/,1.�

TO BLINK
COLORBACKGROUND :RED
COLORBACKGROUND :WHITE
COLORBACKGROUND :CYAN
END

7\SH�72�%/,1.�DQG�SUHVV�ENTER��7\SH�WKH�VWDWHPHQWV�MXVW�DV�\RX
VHH� WKHP� LQ� WKH� OHIW� FROXPQ�� &KHFN� HDFK� OLQH� EHIRUH� \RX� SUHVV

ENTER��5HPHPEHU��LI�\RX�PDNH�D�PLVWDNH��SUHVV�ERASE�EHIRUH�\RX
SUHVV�ENTER�WR�EDFNVSDFH�DQG�HUDVH�LW��,I�\RX�KDYH�DOUHDG\�HQWHUHG
WKH�OLQH��XVH�WKH�DUURZ�NH\V�WR�PRYH�WKH�FXUVRU�WR�WKH�EHJLQQLQJ�RI
WKH�OLQH�WKDW�WKH�PLVWDNH�LV�RQ��3UHVV�CLEAR �WR�FOHDU�WKH�OLQH��7KHQ
UHW\SH�LW�FRUUHFWO\��:KHQ�\RX�ILQLVK�WHDFKLQJ�WKH�FRPSXWHU��SUHVV

BACK �

BLINK
BLINK

7\SH�WKH�QDPH�RI�WKH�SURFHGXUH��%/,1.��DQG�SUHVV�ENTER��<RXU
VFUHHQ� WXUQV� UHG�� ZKLWH�� DQG� F\DQ�� ,W� JRHV� VR� TXLFNO\� WKDW� LW� LV
GLIILFXOW�WR�VHH�HDFK�FRORU��7\SH�%/,1.�DJDLQ�DQG�ZDWFK�FORVHO\�

+RZ�FDQ�ZH�VORZ�GRZQ�WKH�EOLQNLQJ"�,I�D�SDXVH�KDSSHQV�ZLWK�HDFK�FRORU��WKHQ�ZH�FDQ�VHH�HDFK�FRORU
ORQJHU��:H�QHHG�WR�FKDQJH�WKH�%/,1.�SURFHGXUH�WR�LQFOXGH�D�SDXVH�DIWHU�HDFK�FRORU�

TO BLINK
COLORBACKGROUND :RED
WAIT 60
COLORBACKGROUND :WHITE
WAITS 60
COLORBACKGROUND :BLUE
WAIT 60
END
BLINK

7\SH�72�%/,1.�DQG�SUHVV�ENTER��1RZ�DGG�D�:$,7�FRPPDQG�DIWHU
HDFK�FRORU��<RX�FDQ�KDYH�LW�ZDLW�IRU�RQH�VHFRQG��:$,7�����RU�DQ\
OHQJWK�RI�WLPH�\RX�ZDQW��<RXU�SURFHGXUH�VKRXOG�QRZ�ORRN�OLNH�WKH
RQH�LQ�WKH�FROXPQ�

1H[W��SUHVV�BACK ��7KH�VFUHHQ�UHWXUQV�WR�WKH�F\DQ�FRORU��7\SH�WKH
QDPH�RI�WKH�SURFHGXUH�DQG�SUHVV�ENTER��<RX�FDQ�HDVLO\�VHH�HDFK
FRORU�QRZ�
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5.8. A Place for Comments — After ;

,W
V�HDV\�WR�IRUJHW�ZKDW�D�SURFHGXUH�GRHV��7KLQN�DERXW�WKH�67$5�SURFHGXUH��,V�LW�D�ILYH��RU�VL[�SRLQWHG
VWDU"�<RX�FRXOG�QDPH�WKH�SURFHGXUH�),9(32,17('67$5��EXW�WKDW
V�D�ORW�RI�W\SLQJ��,QVWHDG�\RX�FDQ�XVH
WKH�V\PERO���WR�KHOS�\RX��$IWHU�W\SLQJ���\RX�FDQ�W\SH�DV�PXFK�LQIRUPDWLRQ�DERXW�WKH�SURFHGXUH�DV�\RX
ZDQW��7KH�FRPSXWHU�SD\V�QR�DWWHQWLRQ�WR�ZKDW�IROORZV�WKH��V\PERO��)RU�H[DPSOH��\RX�FRXOG�W\SH�67$5�
��32,176�$1'�32,17,1*�1257+��7KH����SRLQWV�DQG�SRLQWLQJ�QRUWK��KHOSV�\RX�UHPHPEHU�ZKDW�WKH
67$5�SURFHGXUH�GRHV�

>&RUUHFWLRQ��&RPPHQWV�FDQQRW�EH�SODFHG�DIWHU�WKH���LQ�WKH�WLWOH�RI�D�SURFHGXUH��+RZHYHU����FDQ�EH�XVHG
DIWHU�DQ\�FRPPDQG�IROORZLQJ�WKH�WLWOH�OLQH�@

<RX�FDQ�XVH���DIWHU�DQ\�FRPPDQG��,W
V�D�JRRG�LGHD�WR�XVH�LW�DIWHU�D�)25:$5'�RU�%$&.�FRPPDQG��)RU
H[DPSOH��LQ�WKH�%2;�SURFHGXUH�\RX�ZRXOG�W\SH�)25:$5'�����0$.(6�%,*�%2;�86(����)25�60$//
%2;��1RZ�\RX�NQRZ�H[DFWO\�ZKDW�FRPPDQG�QHHGV�WR�EH�FKDQJHG�WR�PDNH�WKH�ER[�VPDOOHU�

([SHULPHQW�ZLWK�WKH�SURFHGXUHV�\RX
YH�WDXJKW�WKH�FRPSXWHU��2U��ZULWH�QHZ�RQHV�IRU�WKH�7XUWOH��WKH
VSULWHV��DQG�WKH�WLOHV��,I�\RX�DUH�LQ�WKH�6SULWH�0RGH�DQG�ZDQW�WR�JR�WR�WKH�7XUWOH�0RGH��XVH�WKH�9$1,6+
SURFHGXUH�WR�HUDVH�WKH�VSULWHV�RQ�WKH�VFUHHQ��,I�\RX�DUH�LQ�WKH�7XUWOH�0RGH�DQG�W\SH�127857/(��WKH
FRPSXWHU�UHWXUQV�WR�WKH�6SULWH�0RGH�

7KH�FRPSXWHU�VDYHV�D�SURFHGXUH�XQWLO�\RX�W\SH�%<(�DQG�SUHVV�ENTER��7KHUH�DUH�WKUHH�RWKHU�ZD\V�\RX
FDQ�VDYH�SURFHGXUHV�IRU�ODWHU�XVH��:H
OO�OHDUQ�DERXW�WKHVH�LQ�&KDSWHU���

:KHQ�\RX�ILQLVK�H[SHULPHQWLQJ�ZLWK�WHDFKLQJ�WKH�FRPSXWHU��W\SH�%<(�DQG�SUHVV�ENTER��,I�\RX�DUH�DOVR
ILQLVKHG�XVLQJ�WKH�FRPSXWHU�IRU�WKLV�VHVVLRQ��UHPRYH�WKH�7,�/2*2�&RPPDQG�0RGXOH��7KHQ��WXUQ�RII�WKH
FRQVROH�DQG�0HPRU\�([SDQVLRQ�XQLW��2U��LI�\RX
UH�UHDG\�WR�JR�RQ��OHDYH�WKH�PRGXOH�LQ�DQG�WKH�V\VWHP
WXUQHG�RQ��DQG�JR�RQ�WR�WKH�QH[W�FKDSWHU�
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6. Savin g and Recallin g Your Work

%HIRUH�VWDUWLQJ�&KDSWHU����EH�VXUH�WR�IROORZ�WKH�VWHSV�LQ�6(77,1*�83��7KHQ�SXW�WKH�7,�/2*2
&RPPDQG�0RGXOH�LQ�WKH�VORW�RQ�WKH�FRQVROH��3UHVV�DQ\�NH\�WR�VHH�WKH�VHOHFWLRQ�OLVW��7KHQ��SUHVV�WKH
QXPEHU�WKDW�DSSHDUV�QH[W�WR�7,�/2*2��7,�/2*2�LV�QRZ�UHDG\��7KH�FRPSXWHU�LV�LQ�WKH�6SULWH��RU
&RPPDQG��0RGH�

7KH�FRPSXWHU�FDQ�UHPHPEHU�IRXU�GLIIHUHQW�WKLQJV�

� DQ\�SURFHGXUHV�\RX
YH�WDXJKW�LW�
� DQ\�VKDSHV�\RX
YH�GHVLJQHG�
� DQ\�WLOHV�\RX
YH�GHVLJQHG��DQG
� DQ\�QDPHV�\RX
YH�PDGH�XVLQJ�&$//���&KDSWHU���H[SODLQV�&$//��

6.1. Savin g Your Work

7KH�FRPSXWHU�FDQ�RQO\�UHPHPEHU�IRXU�WKLQJV�ZKLOH�LW�LV�WXUQHG�RQ��:KHQ�LW�LV�WXUQHG�RII��WKH�FRPSXWHU
IRUJHWV��RU�HUDVHV��HYHU\WKLQJ�H[FHSW�WKH�SULPLWLYHV��7R�XVH�D�VKDSH��D�WLOH��RU�D�SURFHGXUH�DW�D�ODWHU�WLPH�
\RX�KDYH�WR�VDYH�LW��7KHUH�DUH�IRXU�ZD\V�\RX�FDQ�VWRUH�RU�VDYH�ZRUN�GRQH�LQ�7,�/2*2�

� ZULWH�\RXU�ZRUN�LQ�D�MRXUQDO�
� VDYH�\RXU�ZRUN�RQ�D�FDVVHWWH�WDSH�
� VDYH�\RXU�ZRUN�RQ�D�GLVNHWWH��RU
� KDYH�WKH�7,�7KHUPDO�3ULQWHU �SULQW�\RXU�SURFHGXUHV��
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6.1.1. Savin g Your Work in a Journal

$V�VDLG�LQ�HDUOLHU�FKDSWHUV��LW
V�DOZD\V�D�JRRG�LGHD�WR�FRS\�\RXU�ZRUN�LQ�D�MRXUQDO��7KLV�PDNHV�LW�HDV\�WR
FKHFN�RYHU�\RXU�SURFHGXUHV�IRU�EXJV�RU�FKDQJHV�\RX�PLJKW�ZDQW�WR�PDNH�

7KHUH�LV�DQ�HDV\�ZD\�WR�VHH�D�SURFHGXUH�LI�\RX
YH�IRUJRWWHQ�WR�ZULWH�LW�GRZQ��<RX�FDQ�W\SH�32��SULQW�RXW�
DQG�WKH�QDPH�RI�WKH�SURFHGXUH��DQG�SUHVV�ENTER��7KH�FRPSXWHU�WKHQ�SULQWV�WKH�SURFHGXUH�RQ�WKH�VFUHHQ
VR�WKDW�\RX�FDQ�FRS\�LW�LQ�\RXU�MRXUQDO��<RX�FDQ�GR�WKLV�IRU�HDFK�SURFHGXUH�\RX
YH�WDXJKW�WKH�FRPSXWHU
GXULQJ�WKLV�VHVVLRQ��%XW�ZKDW�LI�\RX
YH�IRUJRWWHQ�WKH�QDPH�RI�D�SURFHGXUH"

7\SH�33��SULQW�SURFHGXUH��DQG�SUHVV�ENTER��7KH�FRPSXWHU�SULQWV�WKH�QDPHV�RI�DOO�RI�WKH�SURFHGXUHV
\RX
YH�WDXJKW�LW�GXULQJ�WKLV�VHVVLRQ��7KHQ��IRU�HDFK�SURFHGXUH�\RX�ZDQW�WR�FRS\�LQ�\RXU�MRXUQDO��W\SH�32
DQG�WKH�QDPH�RI�WKH�SURFHGXUH��DQG�SUHVV�ENTER�

<RX�FDQ�VHH�DOO�WKH�SULPLWLYHV�DQG�HYHU\WKLQJ�\RX
YH�WDXJKW�WKH�FRPSXWHU�GXULQJ�WKLV�VHVVLRQ��7\SH�3$
�SULQW�DOO��DQG�SUHVV�ENTER�
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6.1.2. Savin g Your Work on Cassette Ta pe, Diskette , or the Thermal Printer

7R�VDYH�\RXU�ZRUN�RQ�FDVVHWWH�WDSH��GLVNHWWH��RU�WKH�7KHUPDO�3ULQWHU��EH�VXUH�WKH�FDVVHWWH�UHFRUGHU��GLVN
GULYH��RU�7KHUPDO�3ULQWHU�LV�DWWDFKHG�WR�WKH�3HUVRQDO�&RPSXWHU�DQG�WXUQHG�RQ���6HH�WKH�8VHU
V�5HIHUHQFH
*XLGH�RU�SURGXFW�RZQHU
V�PDQXDO�IRU�GHWDLOV��

1H[W��WR�VHH�WKH�QDPHV�RI�WKH�SURFHGXUHV��W\SH�33�DQG�SUHVV�ENTER��1RZ��GHFLGH�ZKLFK�SURFHGXUHV�\RX
ZDQW�WR�VDYH��,I�\RX�ZDQW�WR�VDYH�DOO�RI�WKHP��\RX�DUH�UHDG\�WR�FRQWLQXH��,I�WKHUH�DUH�VRPH�SURFHGXUHV�\RX
GRQ
W�ZDQW�WR�VDYH��\RX�KDYH�WR�HUDVH�WKHP�EHIRUH�\RX�VDYH�WKH�RWKHUV��7KH�FRPPDQG�IRU�HUDVLQJ�D
SURFHGXUH�LV�(5$6(�DQG�WKH�QDPH�RI�WKH�SURFHGXUH��)RU�H[DPSOH��LI�\RX�KDYH�D�SURFHGXUH�QDPHG�683(5�
\RX�ZRXOG�W\SH�(5$6(�683(5�DQG�SUHVV�ENTER��'R�WKLV�IRU�HDFK�SURFHGXUH�\RX�ZDQW�WR�HUDVH�

<RX�PD\�KDYH�DOVR�GHVLJQHG�VRPH�VKDSHV�DQG�WLOHV�GXULQJ�WKLV�VHVVLRQ�ZLWK�7,�/2*2�DQG�ZDQW�WR�VDYH
VRPH�RI�WKHP��7R�HUDVH�D�VKDSH�\RX�GRQ
W�ZDQW�WR�VDYH��W\SH�0$.(6+$3(�DQG�WKH�QXPEHU��DQG�WKHQ
SUHVV�ENTER��1H[W��SUHVV�CLEAR �WR�FOHDU�WKH�JULG��DQG�WKHQ�SUHVV�BACK �WR�UHWXUQ�WR�WKH�PRGH�\RX�ZHUH
LQ��7KH�VKDSH�LV�QRZ�HUDVHG��8VH�WKH�0$.(&+$5�FRPPDQG��DQG�UHSHDW�WKH�VDPH�VWHSV�WR�HUDVH�WLOHV�

$IWHU�\RX�GHFLGH�ZKDW�\RX�ZDQW�WR�VDYH�DQG�HUDVH�HYHU\WKLQJ�HOVH��W\SH�6$9(�DQG�SUHVV�ENTER��7KH
FRPSXWHU�LV�QRZ�LQ�WKH�6DYH�0RGH��7KH�6DYH�VHOHFWLRQ�OLVW�DSSHDUV�RQ�WKH�VFUHHQ�

7KH�FRPSXWHU�LV�QRZ�LQ�WKH�6DYH�0RGH��<RX�FDQ�VWRS�VDYLQJ�\RXU�ZRUN�DQ\�WLPH�WKH�PHVVDJH�35(66

%$&.
�)25�7,�/2*2�LV�RQ�WKH�VFUHHQ��,I�\RX�SUHVV�BACK ��WKH�FRPSXWHU�UHWXUQV�WR�WKH�PRGH�LW�ZDV�LQ�
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:KHQ�WKH�6DYH�VHOHFWLRQ�OLVW�LV�RQ�WKH�VFUHHQ��SUHVV�WKH�QXPEHU�QH[W�WR�ZKDW�\RX�ZDQW�WR�VDYH��7KH�'HYLFH
VHOHFWLRQ�OLVW�DSSHDUV�QH[W�

6.1.2.1. Savin g on Cassette Tape

<RX�FDQ�VDYH�SURFHGXUHV��VKDSHV�DQG�WLOHV��RU�ERWK�RQ�D�FDVVHWWH�WDSH�E\�SUHVVLQJ�1�ZKHQ�WKH�'HYLFH
VHOHFWLRQ�OLVW�LV�RQ�WKH�VFUHHQ��%H�VXUH�D�WDSH�LV�LQ�WKH�UHFRUGHU��,I�\RX�XVH�WKH�VDPH�FDVVHWWH�WDSH�WKDW�KDV
RWKHU�7,�/2*2�ZRUN�UHFRUGHG�RQ�LW��WKH�QHZ�SURFHGXUHV��VKDSHV��DQG�WLOHV�UHSODFH�WKH�SUHYLRXV�ZRUN��%H
VXUH�WR�ODEHO�WKH�FDVVHWWH�WDSH�LI�\RX�ZDQW�WR�NHHS�WKDW�ZRUN�DQG�UHFDOO�LW�DW�DQRWKHU�WLPH��7KHQ��IROORZ�WKH
LQVWUXFWLRQV�WKDW�DSSHDU�RQ�WKH�VFUHHQ�

:KHQ�\RX�ILQLVK�VDYLQJ�\RXU�ZRUN�RQ�D�FDVVHWWH�WDSH��WKH�FRPSXWHU�DXWRPDWLFDOO\�UHWXUQV�WR�WKH�PRGH
LW�ZDV�LQ�EHIRUH�\RX�VWDUWHG�VDYLQJ�\RXU�ZRUN�

6.1.2.2. Savin g on Diskette

<RX�FDQ�VDYH�SURFHGXUHV��VKDSHV�DQG�WLOHV��RU�ERWK�RQ�D�GLVNHWWH�E\�SUHVVLQJ�2�ZKHQ�WKH�'HYLFH�VHOHFWLRQ
OLVW�LV�RQ�WKH�VFUHHQ��%HIRUH�\RX�VDYH�ZRUN�IRU�WKH�ILUVW�WLPH�RQ�D�GLVNHWWH��WKH�GLVNHWWH�PXVW�EH�LQLWLDOL]HG
ZLWK�WKH�'LVN�0DQDJHU�6ROLG�6WDWH�6RIWZDUH��&RPPDQG�0RGXOH ��7KH�ZRUN�GLVNHWWH�LQFOXGHG�LQ�WKLV�

SDFNDJH�LV�DOUHDG\�LQLWLDOL]HG��7R�VDYH�\RXU�ZRUN�RQ�WKH�GLVNHWWH��SXW�WKH�ZRUN�GLVNHWWH�LQ�'LVN�'ULYH���
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$IWHU�SUHVVLQJ�2�WKH�IROORZLQJ�VFUHHQ�DSSHDUV�

7KH�VSDFH�RQ�WKH�GLVNHWWH�ZKHUH�\RX�VDYH�\RXU�ZRUN�LV�FDOOHG�D�ILOH��<RX�QHHG�WR�JLYH�WKH�ILOH�D�QDPH�HDFK
WLPH�\RX�VDYH�SURFHGXUHV��VKDSHV�DQG�WLOHV��RU�ERWK��:KHQ�1$0(��BBBBBBBB�LV�RQ�WKH�VFUHHQ��W\SH�D�ILOH
QDPH�XS�WR�HLJKW�FKDUDFWHUV�ORQJ��7U\�WR�SLFN�D�QDPH�WKDW�LV�HDV\�WR�UHPHPEHU��,I�\RX�PDNH�D�W\SLQJ
PLVWDNH�SUHVV�ERASE��EHIRUH�SUHVVLQJ�ENTER��WR�EDFNVSDFH�DQG�HUDVH�WKH�PLVWDNH�RU�PLVWDNHV��7KHQ
W\SH�WKH�QDPH�FRUUHFWO\�DQG�SUHVV�ENTER�

%H�FDUHIXO�QRW�WR�XVH�WKH�VDPH�ILOH�QDPH�WZLFH��,I�\RX�GR��WKH�QHZ�ILOH�HUDVHV�DQG�UHSODFHV�WKH�ROG�ILOH��,I
\RX�FDQ
W�UHPHPEHU�WKH�ILOH�QDPHV�\RX
YH�XVHG��SUHVV�WKH�SPACE BAR ��,I�WKHUH�DUH�DQ\�ILOHV�RQ�WKH
GLVNHWWH�LQ�WKH�VHOHFWHG�FDWHJRU\��WKH�FRPSXWHU�SULQWV�WKH�QDPH�DOSKDEHWLFDOO\�DIWHU�1$0(��BBBBBBBB�HDFK
WLPH�WKH�SPACE BAR �LV�SUHVVHG��7R�UHSODFH�D�ILOH�ZLWK�D�QHZ�ILOH�RI�WKH�VDPH�ILOH�QDPH��SUHVV�ENTER
ZKHQ�WKH�ILOH�QDPH�DSSHDUV�LQ�1$0(��BBBBBBBB��,I�\RX�GRQ
W�ZDQW�WR�UHSODFH�D�ILOH�DQG�DUH�ILQLVKHG
UHYLHZLQJ�WKH�ILOH�QDPHV��SUHVV�
BACK 
�IRU�7,�/2*2���1RWH��$IWHU�\RX�SUHVV�WKH�SPACE BAR �\RX�FDQQRW
W\SH�D�QHZ�ILOH�QDPH��<RX�FDQ�RQO\�UHSODFH�D�ILOH��7R�VDYH�D�QHZ�ILOH��UHSHDW�WKH�VWHSV�XQGHU��6DYLQJ�<RXU
:RUN�RQ�&DVVHWWH��7DSH��'LVNHWWH��RU�WKH�7KHUPDO�3ULQWHU���

,W
V�D�JRRG�LGHD�WR�ZULWH�GRZQ�WKH�QDPH�RI�\RXU�ILOH�RU�ILOHV�LQ�\RXU�MRXUQDO��,W�KHOSV�LI�\RX�ZULWH�GRZQ�ZKDW
FDWHJRU\��SURFHGXUHV��VKDSHV�DQG�WLOHV��RU�ERWK��WKH�ILOH�QDPH�LV�IRU��<RX�FDQ�RQO\�UHFDOO�\RXU�SURFHGXUHV�
VKDSHV�DQG�WLOHV��RU�ERWK�E\�VHOHFWLQJ�WKH�FRUUHFW�FDWHJRU\�DQG�W\SLQJ�WKH�QDPH�WKDW�WKH�ZRUN�LV�ILOHG
XQGHU�

:KHQ�\RX�ILQLVK�VDYLQJ�\RXU�ZRUN�RQ�D�GLVNHWWH��WKH�FRPSXWHU�UHWXUQV�WR�WKH�PRGH�LW�ZDV�LQ�ZKHQ�\RX
W\SHG�6$9(�
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6.1.2.3. Savin g with the TI Thermal Printer

<RX�FDQ�SULQW�SURFHGXUHV�ZLWK�WKH�7,�7KHUPDO�3ULQWHU�E\�SUHVVLQJ�3�ZKHQ�WKH�'HYLFH�VHOHFWLRQ�OLVW�LV�RQ
WKH�VFUHHQ��7KH�7,�7KHUPDO�3ULQWHU�SULQWV�SURFHGXUHV�RQO\��:KHQ�WKH�FRPSXWHU�ILQLVKHV�SULQWLQJ�DOO�WKH
SURFHGXUHV�\RX�KDYH�ZULWWHQ�GXULQJ�WKLV�VHVVLRQ�ZLWK�7,�/2*2��WKH�FRPSXWHU�UHWXUQV�WR�WKH�PRGH�LW�ZDV
LQ�

6.2. Recallin g Your Work

7KH�FRPPDQG�WR�SXW�WKH�SURFHGXUHV��VKDSHV��WLOHV��DQG�QDPHV�EDFN�LQWR�WKH�FRPSXWHU�LV�5(&$//��7\SH
5(&$//�DQG�SUHVV�ENTER��7KH�IROORZLQJ�5HFDOO�VHOHFWLRQ�OLVW�DSSHDUV�

7KH�FRPSXWHU�LV�QRZ�LQ�WKH�5HFDOO�0RGH��<RX�FDQ�VWRS�UHFDOOLQJ�\RXU�ZRUN�DQ\�WLPH�WKH�PHVVDJH�35(66

%$&.
�)25�7,�/2*2�LV�RQ�WKH�VFUHHQ��,I�\RX�SUHVV�BACK ��WKH�FRPSXWHU�UHWXUQV�WR�WKH�PRGH�\RX�ZHUH
LQ�
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/RRNLQJ�DW�WKH�5HFDOO�VHOHFWLRQ�OLVW�RQ�WKH�VFUHHQ��SUHVV�WKH�QXPEHU�QH[W�WR�ZKDW�\RX�ZDQW�WR�UHFDOO��7KH
'HYLFH�VHOHFWLRQ�OLVW�DSSHDUV�QH[W�

1RWH��<RX�FDQ�UHFDOO�ZRUN�RQO\�IURP�WKH�GHYLFH�LW�ZDV�VDYHG�RQ��)RU�H[DPSOH��\RX�FDQQRW�UHFDOO�ZRUN�VDYHG
RQ�D�GLVNHWWH�ZLWK�WKH�FDVVHWWH�UHFRUGHU�

6.2.1. Recallin g from Cassette Ta pe

<RX�FDQ�UHFDOO�SURFHGXUHV��VKDSHV�DQG�WLOHV��RU�ERWK�IURP�D�FDVVHWWH�WDSH�E\�SUHVVLQJ�1�ZKHQ�WKH�'HYLFH
VHOHFWLRQ�OLVW�LV�RQ�WKH�VFUHHQ��%H�VXUH�WKH�FRUUHFW�WDSH��ZLWK�\RXU�ZRUN�RQ�LW�LV�LQ�WKH�UHFRUGHU��7KHQ
IROORZ�WKH�LQVWUXFWLRQV�WKDW�DSSHDU�RQ�WKH�VFUHHQ�

:KHQ�\RX�ILQLVK�UHFDOOLQJ�\RXU�ZRUN�IURP�WKH�FDVVHWWH�WDSH��WKH�FRPSXWHU�UHWXUQV�WR�WKH�PRGH�LW�ZDV�LQ�
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6.2.2. Recallin g from Diskette

<RX�FDQ�UHFDOO�SURFHGXUHV��VKDSHV�DQG�WLOHV��RU�ERWK� IURP�D�GLVNHWWH�E\�SUHVVLQJ�2�ZKHQ�WKH�'HYLFH
VHOHFWLRQ�OLVW�LV�RQ�WKH�VFUHHQ��%H�VXUH�WKH�GLVNHWWH��ZLWK�\RXU�ZRUN�RQ�LW��LV�LQ�'LVN�'ULYH����7KH�IROORZLQJ
VFUHHQ�DSSHDUV�

<RX�QHHG�WR�NQRZ�WZR�WKLQJV�DERXW�D�ILOH�WR�UHFDOO�LW�E\�W\SLQJ�LQ�WKH�ILOH�QDPH�ZKHQ�1$0(��BBBBBBBB
LV�RQ�WKH�VFUHHQ��)LUVW��WKH�FDWHJRU\�WKH�ILOH�ZDV�VDYHG�XQGHU�PXVW�DSSHDU�DIWHU�5(&$//,1*���$QG
VHFRQG��WKH�VDPH� ILOH�QDPH�WKDW�WKH�ZRUN�ZDV�VDYHG�XQGHU�PXVW�EH�XVHG��7\SH�WKH�ILOH�QDPH�ZKHQ
1$0(��BBBBBBBB�LV�RQ�WKH�VFUHHQ��,I�\RX�PDNH�D�W\SLQJ�PLVWDNH��SUHVV�ERASE�EHIRUH�SUHVVLQJ�ENTER
WR�EDFNVSDFH�DQG�HUDVH�WKH�PLVWDNH��7KHQ�W\SH�WKH�QDPH�RI�WKH�ILOH�DQG�SUHVV�ENTER�

,I�\RX�W\SH�DQG�HQWHU�D�QDPH�WKDW�LV�QRW�D�QDPH�RQ�WKH�GLVNHWWH�RU�GRHV�QRW�DSSHDU�LQ�WKH�FDWHJRU\��WKH
FRPSXWHU�JLYHV�\RX�D�PHVVDJH��','�127�6$9(��25�5(&$//��DSSHDUV�RQ�WKH�VFUHHQ��3UHVV�
BACK 
�IRU
7,�/2*2�DQG�UHSHDW�WKH�VWHSV�XQGHU��5HFDOOLQJ�IURP�'LVNHWWH���XVLQJ�D�FRUUHFW�ILOH�QDPH�RU�VHOHFWLQJ�WKH
FRUUHFW�FDWHJRU\�

,I�\RX�IRUJHW�WKH�ILOH�QDPH��WKH�FRPSXWHU�FDQ�KHOS�\RX�UHPHPEHU�LW��:KHQ�1$0(��BBBBBBBB�LV�RQ�WKH
VFUHHQ��SUHVV�WKH�SPACE BAR �DW�WKH�ERWWRP�RI�WKH�NH\ERDUG��7KH�QDPH�RI�WKH�ILUVW�ILOH�DSSHDUV�RQ�WKH
VFUHHQ��$OO�ILOHV�DUH�VDYHG�LQ�DOSKDEHWLFDO�RUGHU�DQG�DSSHDU�LQ�WKDW�RUGHU�ZKHQ�WKH�SPACE BAR �LV�SUHVVHG�
:KHQ�\RX�UHDFK�WKH�ILOH�\RX�ZDQW�WR�UHFDOO��SUHVV�ENTER�
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1RWH��7KH�FRPSXWHU�RQO\�SULQWV�WKH�QDPHV�RI�WKH�ILOHV�LQ�WKH�JURXS�\RX�WROG�LW�WR�UHFDOO��)RU�H[DPSOH��LI
\RX�VHOHFWHG���WR�UHFDOO�SURFHGXUHV�ZKHQ�WKH�5HFDOO�VHOHFWLRQ�OLVW�ZDV�RQ�WKH�GLVSOD\��SUHVVLQJ�WKH�SPACE
BAR �FDXVHV�WKH�FRPSXWHU�WR�SULQW��DOSKDEHWLFDOO\��RQO\�WKH�QDPHV�RI�WKH�ILOHV�VDYHG�XQGHU�SURFHGXUHV�
,W�GRHV�QRW�SULQW�WKH�ILOH�QDPHV�IRU�VKDSHV�DQG�WLOHV�RU�ERWK�

,I�\RX�GHFLGH�QRW�WR�UHFDOO�DQ\�ZRUN�ZKHQ�1$0(��BBBBBBBB�LV�RQ�WKH�VFUHHQ��SUHVV�BACK �WR�UHWXUQ�WR�7,
/2*2�

:KHQ�\RX�ILQLVK�UHFDOOLQJ�\RXU�ZRUN�IURP�D�GLVNHWWH��WKH�FRPSXWHU�UHWXUQV�WR�WKH�PRGH�LW�ZDV�LQ�
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7. More Fun with S prites

%HIRUH�VWDUWLQJ�&KDSWHU����EH�VXUH�WR�IROORZ�WKH�VWHSV�LQ�6(77,1*�83��7KHQ�SXW�WKH�7,�/2*2
&RPPDQG�0RGXOH�LQ�WKH�VORW�RQ�WKH�FRQVROH��3UHVV�DQ\�NH\�WR�VHH�WKH�VHOHFWLRQ�OLVW��7KHQ��SUHVV�WKH
QXPEHU�WKDW�DSSHDUV�QH[W�WR�7,�/2*2��7,�/2*2�LV�QRZ�UHDG\��7KH�FRPSXWHU�LV�LQ�WKH�6SULWH��RU
&RPPDQG��0RGH�

7KLV�FKDSWHU�H[SODLQV�ZULWLQJ�SURFHGXUHV�LQ�WKH�6SULWH�0RGH��6RPHWLPHV��VSULWHV�WKDW�ZH�GRQ
W�ZDQW�PD\
EH� RQ� WKH� VFUHHQ�� <RX� FRXOG� W\SH�� HDFK� WLPH� \RX� QHHG� WKHP�� WKH� FRPPDQGV� WKDW� FDXVH� D� VSULWH� WR
GLVDSSHDU��%XW� LW� LV�HDVLHU��DQG�WDNHV� OHVV� W\SLQJ�� LI�ZH�XVH�D�SURFHGXUH��7KH�9$1,6+�SURFHGXUH� LQ
&KDSWHU���LV�MXVW�ZKDW�ZH�QHHG�

TO VANISH
TELL :ALL
CARRY 0
SETCOLOR :CLEAR
SETSPEED 0
SETHEADING 0
END

7\SH�72�9$1,6+�DQG�SUHVV�ENTER��7KHQ�W\SH�WKH�FRPPDQGV�WKDW
WHOO�DOO�WKH�VSULWHV�WR�FDUU\�QR�VKDSH��KDYH�QR�FRORU�RU�VSHHG��DQG�KDYH
D�KHDGLQJ�RI���

1RZ�OHW
V�SOD\��7KH�1DPH�*DPH���7HOO�D�IULHQG�WR��6D\�\RXU�QDPH���,I�\RXU�IULHQG�LV�1HG��DQG�KH�DQVZHUV
�1HG���\RX�FRXOG�WHOO�KLP�WKDW�KH�JDYH�\RX�WKH�ZURQJ�DQVZHU��<RX�PHDQ�WKDW�\RXU�IULHQG�VKRXOG�VD\�WKH
ZRUGV��\RXU�QDPH���1RZ��WHOO�KLP�WR��6D\�\RXU�QDPH���DJDLQ��7KLV�WLPH�1HG�DQVZHUV��\RXU�QDPH���<RX
WKHQ�VD\�WR�KLP���+L��\RXU�QDPH��,�WKRXJKW�\RXU�QDPH�ZDV�1HG���<RXU�IULHQG�LV�SUREDEO\�FRQIXVHG�QRZ�
+H�GRHVQ
W�NQRZ�ZKDW�\RX�ZDQW�KLP�WR�VD\��7KH�FRPSXWHU�JHWV�FRQIXVHG�WKH�VDPH�ZD\��<RX�QHHG�WR�WHOO
WKH�FRPSXWHU�ZKHWKHU�\RX�ZDQW�LW�WR�XQGHUVWDQG�WKH�ZRUGV���\RXU�QDPH���RU�WKH�YDOXH�RU�PHDQLQJ�RI�WKH
ZRUGV�\RXU�QDPH��1HG��

<RX�DOUHDG\�NQRZ�WKDW�GRWV�����LV�WKH�V\PERO�ZKLFK�PDNHV�WKH�FRPSXWHU�XQGHUVWDQG�WKH�YDOXH�RI�D�ZRUG�
:KHQ�\RX�XVH�GRWV�ZLWK�WKH�6(7&2/25�FRPPDQG��\RX�WHOO�WKH�FRPSXWHU�WR�GR�WKH�YDOXH�RI�WKH�ZRUG
IROORZLQJ�WKH�GRWV��RU�JLYH�WKH�VSULWH�WKH�FRORU�

7KH�V\PERO�IRU�WHOOLQJ�WKH�FRPSXWHU�WR�XQGHUVWDQG�VRPHWKLQJ�DV�D�ZRUG�RU�D�VHULHV�RI�ZRUGV�LV����FDOOHG
TXRWH��$V�ZLWK�GRWV��\RX�W\SH�D�VSDFH�EHIRUH�WKH�TXRWH�EXW�QR�VSDFH�DIWHU�LW�
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/HW
V�XVH�WKH�FRPPDQGV�35,17�DQG�&$//�WR�KHOS�VKRZ�WKH�GLIIHUHQFH�EHWZHHQ���DQG����35,17�WHOOV�WKH
FRPSXWHU�WR�SULQW�VRPHWKLQJ�RQ�WKH�VFUHHQ�UDWKHU�WKDQ�MXVW�VWRUH�LW��&$//�WHOOV�WKH�FRPSXWHU�WR�JLYH�D
YDOXH�WR�VRPHWKLQJ��7U\�WKHVH�H[DPSOHV�

PRINT "YOURNAME 7\SH�WKH�FRPPDQG�MXVW�OLNH�LW�LV�ZLWKRXW�D�VSDFH�EHWZHHQ�WKH�WZR
ZRUGV�<285�DQG�1$0(��7KHQ�SUHVV�ENTER��7KH�FRPSXWHU�SULQWV
<2851$0(��,W�SULQWV�H[DFWO\�ZKDW�IROORZV�WKH���WR�WKH�QH[W�EODQN
VSDFH�

PRINT :YOURNAME 1RZ�W\SH�WKH�VDPH�FRPPDQG�ZLWK�GRWV�LQ�SODFH�RI�WKH�TXRWH��DQG
SUHVV�(17(5��7KH� FRPSXWHU� JLYHV� \RX�D�PHVVDJH� �<2851$0(
+$6�12�9$/8(�

CALL "NED "YOURNAME
PRINT :YOURNAME

<RX� FDQ� JLYH� LW� D� YDOXH� E\� WHOOLQJ� WKH� FRPSXWHU� WR� FDOO� 1HG
<2851$0(��7\SH�&$//��1('��<2851$0(��DQG�SUHVV�ENTER�
7KH�FRPSXWHU�XQGHUVWDQGV�WKDW�WKH�YDOXH�RI�<2851$0(�LV�QRZ
1('��1RZ�WHOO�WKH�FRPSXWHU�WR�35,17��<2851$0(��7KH�FRPSXWHU
SULQWV�1('��7U\�WKLV�ZLWK�\RXU�RZQ�QDPH��5HPHPEHU��\RX�XVH� �
ZKHQ�\RX�ZDQW�WKH�FRPSXWHU� WR�VWRUH� OHWWHUV�H[DFWO\�DV�\RX�W\SH
WKHP��OLNH�D�TXRWH�IURP�D�ERRN���$QG�\RX�XVH���ZKHQ�\RX�ZDQW�WKH
FRPSXWHU�WR�ILJXUH�RXW�WKH�YDOXH�RU�PHDQLQJ�RI�VRPHWKLQJ�

7.1. YOURNUMBER

(YHU\�VSULWH�NQRZV�LWV�QXPEHU��:KHQ�\RX�W\SH�7(//�635,7(����6SULWH���NQRZV�\RX�DUH�WDONLQJ�WR�LW�
/HW
V�SOD\�D�JDPH�

3UHWHQG�\RX�DUH�ZLWK����IULHQGV��*LYH�HDFK�IULHQG�D�QXPEHU�IURP���WKURXJK�����1RZ�WHOO�\RXU�IULHQG�ZKR
LV�QXPEHU�ILYH�WR�FDOO�RXW�KLV�QXPEHU�DQG�\RXU�IULHQG�ZKR�LV�QXPEHU����WR�FDOO�RXW�KHU�QXPEHU��/HW
V
PDNH�WKH�JDPH�PRUH�LQWHUHVWLQJ�E\�WHOOLQJ�\RXU�IULHQG�WR��FODS�\RXU�KDQGV�\RXU�QXPEHU�RI�WLPHV���)ULHQG
QXPEHU���GRHVQ
W�FODS�DW�DOO��ZKLOH�IULHQG�QXPEHU����FODSV����WLPHV��1RZ�WHOO�\RXU�IULHQGV�WR��MXPS�\RXU
QXPEHU�WLPHV�����)ULHQG�QXPEHU���MXPSV���WLPHV����RU�����WLPHV�

TELL 3
CARRY YOURNUMBER
SETCOLOR YOURNUMBER
HOME

<RX�FDQ�SOD\�WKLV�VDPH�JDPH�ZLWK�WKH�VSULWHV��7HOO�6SULWH���WR�FDUU\
<285180%(5�RI�VKDSH�DQG�<285180%(5�RI�FRORU���1RWH��<RX
FDQ� VLPSO\� W\SH� 7(//� DQG� D� QXPEHU� IURP� �� WKURXJK� ���� 7KH
FRPSXWHU�XQGHUVWDQGV�WKDW�\RX�DUH�WDONLQJ�WR�D�VSULWH��<RX�FDQ�DOVR
XVH�D�QXPEHU�ZLWK�WKH�6(7&2/25�FRPPDQG��/RRN�LQ�$SSHQGL[�'
WR�VHH�WKH�QXPEHU�IRU�HDFK�FRORU��
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$V�OLVWHG�LQ�$SSHQGLFHV�%�DQG�&��WKH�QXPEHU���LV�ERWK�WKH�EDOO�VKDSH�DQG�WKH�FRORU�EOXH��:KDW�KDSSHQV
LI�\RX�XVH��"�7U\�LW��7KH�VSULWH�GLVDSSHDUV�EHFDXVH�WKHUH�LV�QR�VKDSH�RQ�6SULWH����XQOHVV�\RX
YH�GHVLJQHG
D�VSHFLDO�RQH�IRU�LW���DQG�FOHDU�LV�FRORU�QXPEHU���

-XVW� OLNH� WKH� QXPEHU� JDPH� ZLWK� \RXU� IULHQGV�� \RX� FDQ� XVH� <285180%(5�ZLWK� D� PDWKHPDWLFDO
RSHUDWLRQ��7KH�V\PEROV�IRU�WKH�IRXU�RSHUDWLRQV�DUH�OLVWHG�LQ�WKH�IROORZLQJ�FKDUW�

2SHUDWLRQ 6\PERO

DGGLWLRQ �
VXEWUDFWLRQ �
PXOWLSOLFDWLRQ 
GLYLVLRQ �

TELL 7
CARRY YOURNUMBER - 6
SETCOLOR YOURNUMBER - 6
HOME

7U\� JLYLQJ� D� VSULWH� LWV� QXPEHU� DQG� VXEWUDFWLQJ� �� IURP
<285180%(5��$OVR��\RX�FDQ�PL[�WKH�RSHUDWLRQV�DQG�KDYH�D�VSULWH
&$55<�<285180%(5�����DQG�6(7&2/25�<285180%(5����

TELL :ALL
CARRY 0
SETCOLOR :CLEAR

1RZ�FOHDU�DOO�WKH�VSULWHV�RII�WKH�VFUHHQ��<RX�FDQ�XVH�WKH�ZRUG�FOHDU
ZLWK�WKH�6(7&2/25�FRPPDQG�RU�WKH�QXPEHU���

7.2. EACH

6RPHWLPHV�LW
V�IXQ�WR�WDON�WR�D�JURXS�RU�D�OLVW�RI�VSULWHV��7R�GR�WKLV��SXW�WKH�OLVW�LQVLGH�EUDFNHWV��,I�\RX�W\SH
7(//�>��������@��\RX�DUH�QRZ�WDONLQJ�WR�6SULWHV����������DQG����%H�VXUH�WKHUH�LV�D�VSDFH�EHWZHHQ�QXPEHUV
DQG�QR�FRPPD�DIWHU�HDFK�QXPEHU��,I�\RX�WHOO�WKLV�OLVW�RI�VSULWHV�WR�&$55<�<285180%(5��HDFK�VSULWH
ZRXOG� FDUU\� WKH� VDPH� VKDSH�� 7KH� FRPPDQG� &$55<� <285180%(5� WHOOV� WKH� FRPSXWHU� WR� GR
<285180%(5�RQO\�RQFH��7KH�FRPPDQG�($&+�FDXVHV�WKH�FRPSXWHU�WR�GR�VRPHWKLQJ�WR�HDFK�VSULWH�LQ
WKH�OLVW��6R��LI�\RX�W\SH�($&+�>&$55<�<285180%(5@��HDFK�VSULWH�LQ�WKH�OLVW�FDUULHV�LWV�QXPEHU�RI
VKDSH��7KHQ�� HDFK� VSULWH�ZRXOG� FDUU\�D�GLIIHUHQW� VKDSH��<RX� FDQ�DOVR�XVH�($&+�ZLWK�6(7&2/25�
6(763(('�� DQG� 6(7+($',1*�� %XW�� RQO\� XVH� ($&+�ZKHQ� \RX� WDON� WR� D� OLVW� RI� VSULWHV� DQG� XVH
<285180%(5��%H�VXUH�WR�SXW�EUDFNHWV�DURXQG�WKH�FRPPDQG�\RX�ZDQW�HDFK�VSULWH�WR�GR��/HW
V�WU\�DQ
H[FLWLQJ�SURFHGXUH��FDOOHG�6+2:��ZLWK�($&+�DQG�<285180%(5�

TO START
TELL :ALL
CARRY :BALL
SETCOLOR :RED
SETSPEED 0
HOME
END
START

%HIRUH�ZH�VWDUW�WKH�6+2:��ZH�QHHG�WR�PDNH�VXUH�WKDW�RQO\�WKH�EDOO
VKDSH�LV�RQ�WKH�VFUHHQ�DQG�DOO�WKH�VSULWHV�DUH�DW�+20(��:H
OO�ZULWH
D� SURFHGXUH� IRU� WKDW� FDOOHG� 67$57�� 7\SH� WKH� FRPPDQGV� IRU� WKH
67$57�SURFHGXUH��:KHQ�\RX�ILQLVK�DQG�\RX�KDYH�ORRNHG�RYHU�WKH
SURFHGXUH� IRU� EXJV�� SUHVV� %$&.�� 1RZ� W\SH� 67$57� DQG� SUHVV
(17(5��$OO����VSULWHV�FDUU\�D�UHG�EDOO�DQG�DUH�DW�+20(��1RZ�ZH
UH
UHDG\�WR�ZULWH�WKH�6+2:�SURFHGXUH�



7(;$6�,167580(176
+20(�&20387(5

52

TO SHOW
HOME
EACH [SETHEADING

YOURNUMBER * 13]
SETSPEED 20
WAIT 90
SHOW
END
SHOW

7\SH�72�6+2:�DQG�WKH�FRPPDQGV�WKDW�DUH�LQ�WKH�FROXPQ��1RWLFH
WKH� QDPH� RI� WKH� SURFHGXUH� LV� LQ� WKH� SURFHGXUH�� 7KLV� WHOOV� WKH
FRPSXWHU�WR�UHSHDW�WKH�SURFHGXUH�XQWLO�\RX�SUHVV�BACK �WR�VWRS�LW�
$IWHU�FKHFNLQJ�WKH�SURFHGXUH�IRU�W\SLQJ�HUURUV��SUHVV�BACK ��7\SH
6+2:��SUHVV�ENTER��DQG�HQMR\�WKH�VKRZ�

EDIT SHOW
EACH [SETCOLOR
YOURNUMBER]

:KLOH�6+2:�LV�RQ�WKH�VFUHHQ��\RX�FDQ
W�W\SH�DQ\�FRPPDQGV��7R�VWRS
6+2:��SUHVV�%$&.��:RXOGQ
W� WKH�6+2:� ORRN�JUHDW� LI�ZH� FRXOG
PDNH�WKH�EDOOV�GLIIHUHQW�FRORUV"�<RX�FDQ��7\SH�(',7�6+2:�DQG�SXW
($&+� >6(7&2/25�<285180%(5@� DIWHU� WKH� FRPPDQG�($&+
>6(7+($',1*� <285180%(5� � ��@� �� �,I� \RX� QHHG� KHOS�� VHH
&KDSWHU�����3UHVV�BACK �DIWHU�\RX�DGG�WKLV�OLQH��7KHQ�W\SH�6+2:
DQG�SUHVV�ENTER�

([SHULPHQW�ZLWK�FKDQJLQJ�WKH�SURFHGXUH�E\�GHVLJQLQJ�D�QHZ�VKDSH�IRU�WKH�VSULWHV�WR�FDUU\���7KH�QHZ
VKDSH�ZRXOG�WDNH�WKH�SODFH�RI�WKH�EDOO�VKDSH�LQ�WKH�67$57�SURFHGXUH��

7.3. CALL

7KHUH
V�D�FRPPDQG�WKDW�OHWV�\RX�WDON�WR�D�JURXS�RI�VSULWHV�ZLWKRXW�OLVWLQJ�DOO�WKH�QXPEHUV�RI�HDFK�VSULWH
HDFK�WLPH��,W
V�QDPHG�&$//��/HW
V�XVH�&$//�WR�GHVLJQ�VRPH�WUHHV��<RX�FDQ�&$//�6SULWHV����������DQG��
WKH�WRSV�DQG�6SULWHV����������DQG���WKH�WUXQNV��7KHQ��ZKHQ�\RX�ZDQW�WR�WDON�WR�6SULWHV����������DQG����\RX
FDQ�MXVW�XVH�WKH�ZRUG�WRSV��$QG�ZKHQ�\RX�ZDQW�WR�WDON�WR�6SULWHV����������DQG����\RX�FDQ�W\SH�WUXQNV��/HW
V
WU\�LW�

VANISH 8VH�WKH�9$1,6+�SURFHGXUH��VHH�&KDSWHU����WR�FOHDU�WKH�VFUHHQ��2U�
FOHDU�WKH�VFUHHQ�E\�WHOOLQJ�DOO�WKH�6SULWHV�WR�FDUU\�VKDSH����WKH�FOHDU
FRORU��DQG���VSHHG�

CALL [1 2 3 4] "TOPS
CALL [5 6 7 8] "TRUNKS

1RZ�W\SH�WKH�&$//�FRPPDQGV�LQ�WKH�FROXPQ��7KH�TXRWH�LQ�IURQW�RI
WRSV�DQG�WUXQNV�VLJQDOV�WKH�FRPSXWHU�WKDW�WKH�ZRUGV�WKDW�IROORZ�DUH
D�QDPH��1RZ�ZKHQ�\RX�WDON�WR�WKH�WRSV��\RX�WDON�WR�6SULWHV���������
DQG����$QG�ZKHQ�\RX�WDON�WR�WKH�WUXQNV��\RX�WDON�WR�6SULWHV���������
DQG����/HW
V�PDNH�HDFK�WRS�DQG�WUXQN�LQWR�D�WUHH��7KHQ��ZH�FDQ�SXW
IRXU�WUHHV�LQ�D�URZ�DQG�KDYH�WKHP�FKDQJH�FRORUV�OLNH�UHDO�WUHHV�GR
ZKHQ�WKH�VHDVRQV�FKDQJH�
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TELL :TOPS
CARRY : BALL
SETCOLOR :GREEN
HOME
SETHEADING 0
FORWARD 14
SETHEADING 90
EACH [FORWARD

YOURNUMBER * 25]
TELL :TRUNKS
CARRY :ROCKET
SETCOLOR :BLACK
HOME
SETHEADING 90
EACH [FORWARD
(YOURNUMBER - 4) * 25]

7\SH� WKH� FRPPDQGV� LQ� WKH� FROXPQ�� 7KH� FRPPDQGV� DIWHU� 7(//
�7236�SXW�WKH�WUHH�WRSV�LQ�D�OLQH��%HFDXVH�WKH�QXPEHUV�RI�WKH�VSULWHV
FDUU\LQJ� WKH� WUXQNV� DUH� ODUJHU� WKDQ� WKH� QXPEHUV� RI� WKH� VSULWHV
FDUU\LQJ�WKH�WRSV��WKH�WUHH�WRSV�FRYHU�XS�SDUW�RI�WKH�WUHH�WUXQNV��7KH
FRPPDQGV�DIWHU�7(//� �7581.6�SXW� WKH� WUHH� WUXQNV�EHORZ�DQG
EHKLQG�WKH�WUHH�WRSV���1RWH��3DUHQWKHVHV�JR�DURXQG�<285180%(5
����LQ�WKH�FRPPDQG�($&+�>)25:$5'��<285180%(5���������@�
7KLV�WHOOV�WKH�FRPSXWHU�WR�GR�<285180%(5�����EHIRUH�LW�PXOWLSOLHV
E\�����

TO SEASONS
TELL :TOPS
SETCOLOR :OLIVE
WAIT 50
SETCOLOR :GREEN
WAIT 50
SETCOLOR :ORANGE
WAIT 50
SETCOLOR :GRAY
END
SEASONS

1RZ� WKDW� WKH� WUHHV� DUH� UHDG\�� OHW
V� ZULWH� D� SURFHGXUH� QDPHG
6($6216��7\SH�72�6($6216�DQG�SUHVV�ENTER��6LQFH�ZH�RQO\
ZDQW�WKH�WUHH�WRSV�WR�FKDQJH�FRORU��WKH�VHFRQG�OLQH�RI�WKH�SURFHGXUH
LV�7(//��7236��7KH�:$,7�FRPPDQG�OHWV�\RX�VHH�HDFK�VHDVRQ��<RX
FDQ�VORZ�GRZQ�WKH�VHDVRQ�FKDQJHV�RU�VSHHG�WKHP�XS�E\�FKDQJLQJ�WKH
DPRXQW�RI�WKH�:$,7�FRPPDQG�
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SEASONS
REPEAT 10 [SEASONS]

:KHQ�\RX� ILQLVK� W\SLQJ�6($6216�� FKHFN�RYHU� WKH�SURFHGXUH� IRU
EXJV��7KHQ��SUHVV�BACK � WR�UHWXUQ�WR� WKH�6SULWH�0RGH��&OHDU� WKH
VFUHHQ��&6���LI�\RX�ZDQW��7KHQ��W\SH�6($6216�DQG�SUHVV�ENTER�
0DNH�WKH�WUHHV�JR�WKURXJK�VHYHUDO�6($6216�XVLQJ�WKH�5(3($7
FRPPDQG��2U��W\SH�WKH�QDPH�RI�WKH�SURFHGXUH�DV�D�FRPPDQG�LQ�WKH
SURFHGXUH�� ,W� JRHV� EHIRUH� WKH� (1'� FRPPDQG�� 7KLV� FDXVHV� WKH
SURFHGXUH�WR�UHSHDW�LWVHOI�XQWLO�BACK �LV�SUHVVHG�WR�VWRS�LW�

7.4. Set X-Coordinate and Y-Coordinate

VANISH 8VH�9$1,6+�WR�FOHDU�WKH�VFUHHQ��2U��FOHDU�WKH�VFUHHQ�E\�WHOOLQJ�DOO
WKH�6SULWHV�WR�FDUU\�VKDSH����WKH�FOHDU�FRORU��DQG���VSHHG�

TELL [1 2 3 4]
CARRY :BOX
SETCOLOR :BLACK
HOME

&DQ�\RX�VWDFN�IRXU�EODFN�ER[HV�RQH�DERYH�WKH�RWKHU�RQ�WKH�VFUHHQ"
)LUVW��OLVW�WKH�VSULWHV��JLYH�WKHP�D�VKDSH�DQG�FRORU��DQG�SXW�WKHP�DW
+20(��/HW
V�OHDYH�6SULWH���DW�+20(�DQG�PDNH�LW�WKH�ODVW�VSULWH�LQ
WKH�VWDFN��&DQ�\RX�PRYH�WKH�RWKHU�WKUHH�VSULWHV"�<RX�FRXOG�XVH�WKH
)25:$5'�FRPPDQG��EXW�\RX�GRQ
W�NQRZ�WKH�KHDGLQJ�RI�WKH�VSULWHV�
7U\�PRYLQJ�6SULWH���)25:$5'�����,W�SUREDEO\�LVQ
W�DERYH�WKH�RWKHU
VSULWHV��0RYH�LW�EDFN�E\�W\SLQJ�+20(�RU�%$&.����

7KHUH
V�DQ�HDV\�ZD\�WR�SXW�D�VSULWH�DW�D�VSHFLILF�SRLQW�RQ�WKH�VFUHHQ��,W
V�GRQH�E\�VHWWLQJ�WKH�[�FRRUGLQDWH
DQG�\�FRRUGLQDWH��(YHU\�SRLQW�RQ�WKH�VFUHHQ�FDQ�EH�UHDFKHG�E\�D�SDLU�RI�QXPEHUV��7KLV�SDLU�RI�QXPEHUV
LV�PDGH�XS�RI�WKH�[�FRRUGLQDWH�DQG�WKH�\�FRRUGLQDWH��/RRN�DW�WKH�JUDSK��7KH�SRLQW�ZKHUH�WKH�[�FRRUGLQDWH
LV���DQG�\�FRRUGLQDWH�LV���LV�WKH�FHQWHU�RI�WKH�VFUHHQ��,W
V�WKH�VDPH�SODFH�DV�+20(�
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&DQ�\RX�ILQG�WKH�SRLQW�ZKHUH�WKH�[�FRRUGLQDWH�LV����DQG�WKH�\�FRRUGLQDWH�LV���"�6WDUWLQJ�RQ�WKH�[�OLQH�DQG
DW����FRXQW����SRLQWV�WR�WKH�ULJKW��'UDZ�DQ�LPDJLQDU\�OLQH�XS�IURP�WKH����RQ�WKH�[�OLQH��1RZ��VWDUWLQJ�DW
��RQ�WKH�\�OLQH��FRXQW�XS����SRLQWV��'UDZ�DQ�LPDJLQDU\�OLQH�WR�WKH�ULJKW�IURP�WKH����RQ�WKH�\�OLQH��$�GRW
LV�DW�WKH�SRLQW�ZKHUH�WKHVH�WZR�OLQHV�PHHW��7KLV�GRW�LV�DW�WKH�SDLU�RI�FRRUGLQDWHV��������$OZD\V�ZULWH�WKH
[�FRRUGLQDWH�ILUVW�DQG�WKH�\�FRRUGLQDWH�VHFRQG��1RWLFH�WKDW�WKHUH�DUH�IRXU�SDUWV�RU�TXDGUDQWV�RQ�WKH
JUDSK��/HW
V�ORRN�DW�HDFK�RQH�FORVHU�

/RRN�DW�WKH�ILUVW�TXDGUDQW��,W�LV�WKH�XSSHU�ULJKW�SDUW�RI�WKH�JUDSK��7KH�[�FRRUGLQDWHV�DQG�\�FRRUGLQDWHV�
RU� DOO� WKH� SRLQWV� LQ� WKLV� TXDGUDQW�� DUH� SRVLWLYH� QXPEHUV�� ,I� D� SRLQW� LV� DW� ��� �[�FRRUGLQDWH�� DQG� ��
�\�FRRUGLQDWH���\RX�NQRZ�WKDW�LW�LV�LQ�WKLV�TXDGUDQW�

1RZ�ORRN�DW�WKH�VHFRQG�TXDGUDQW��ZKLFK�LV�WKH�XSSHU�OHIW�SDUW�RI�WKH�JUDSK��6RPHWKLQJ�LV�GLIIHUHQW�DERXW
WKH�[�FRRUGLQDWHV�LQ�WKLV�TXDGUDQW��7KH�[�FRRUGLQDWHV�DUH�QHJDWLYH�QXPEHUV��7KH�\�FRRUGLQDWHV�DUH�VWLOO
SRVLWLYH�QXPEHUV��)LQG����������$�GRW�LV�DW�WKDW�SRLQW�

7KH� WKLUG� TXDGUDQW� LV� WKH� ORZHU�OHIW� SDUW� RI� WKH� JUDSK��$OO� WKH� [�FRRUGLQDWHV� DQG� \�FRRUGLQDWHV� DUH
QHJDWLYH�QXPEHUV��$�GRW�LV�DW������������

7KH�ORZHU�ULJKW�SDUW�RI�WKH�JUDSK�LV�WKH�IRXUWK�TXDGUDQW��7KH�[�FRRUGLQDWHV�DUH�SRVLWLYH�QXPEHUV�DQG�WKH
\�FRRUGLQDWHV�DUH�QHJDWLYH�QXPEHUV��&DQ�\RX�ILQG����������"�$�GRW�LV�DW�WKDW�SRLQW�

%HFDXVH�WKH�VFUHHQ�LV�D�UHFWDQJOH��WKHUH�DUH�PRUH�[�FRRUGLQDWH�SRLQWV�WKDQ�WKHUH�DUH�\�FRRUGLQDWH�SRLQWV�
<RX�FDQ�VHW�WKH�[�FRRUGLQDWH�WR�D�SRVLWLYH�RU�QHJDWLYH�QXPEHU�IURP���WKURXJK������7KH�\�FRRUGLQDWHV�FDQ
EH�VHW�WR�D�SRVLWLYH�RU�QHJDWLYH�QXPEHU�IURP���WKURXJK�����7KH�FRPPDQG�IRU�VHWWLQJ�WKH�[�FRRUGLQDWH�LV
6;��7KH�FRPPDQG�IRU�VHWWLQJ�WKH�\�FRRUGLQDWH�LV�6<��<RX�FDQ�VHW�ERWK�WKH�[�FRRUGLQDWH�DQG�\�FRRUGLQDWH
DW�WKH�VDPH�WLPH�ZLWK�WKH�FRPPDQG�6;<��5HPHPEHU��WKH�ILUVW�QXPEHU�LV�DOZD\V�WKH�[�FRRUGLQDWH�DQG
WKH�VHFRQG�QXPEHU�LV�WKH�\�FRRUGLQDWH�

1RZ�OHW
V�JHW�EDFN�WR�WKRVH�ER[HV�ZH�ZDQW�WR�VWDFN�RQ�WRS�RI�HDFK�RWKHU��,W�LV�VLPSOH�WR�VWDFN�WKHP�ZLWK
WKH�6;��6<��DQG�6;<�FRPPDQGV�

TELL 2
SY 20
TELL 3
SY 40
TELL 4
SY 60

%\�FKDQJLQJ�RQO\�WKH�\�FRRUGLQDWH�RI�HDFK�ER[��\RX�FDQ�VWDFN�WKH�IRXU
ER[HV�RQH�RQ�WRS�RI�WKH�RWKHU��/HDYLQJ�6SULWH���DW�+20(�FDXVHV�LW
WR�EH�RQ�WKH�ERWWRP�RI�WKH�VWDFN�
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TELL 2
SX 20
TELL 3
SX 40
TELL 4
SX 60

,I�\RX�FKDQJH�WKH�[�FRRUGLQDWH��\RX�FDQ�VSUHDG�WKH�ER[HV�DSDUW�VR
WKDW�WKH\�ORRN�OLNH�VWDLUV�

TELL 2
SXY -20 20
TELL 3
SXY -40 40
TELL 4
SXY -60 60

&DQ�\RX�ILJXUH�RXW�D�VKRUWHU�ZD\�WR�PDNH�WKH�VWDLUV"�<RX�FDQ�VHW�WKH
[�FRRUGLQDWH�DQG�\�FRRUGLQDWH�XVLQJ�WKH�6;<�FRPPDQG��/HW
V�PDNH
WKH�VWDLUV�JR�WKH�RWKHU�ZD\�XVLQJ�6;<�

TELL [5 6 7]
CARRY :BOX
SETCOLOR :BLUE
TELL 5
SXY 20 (-20)
TELL 6
SXY 40 (-40)
TELL 7
SXY 60 (-60)

&DQ�\RX�DGG�WKUHH�PRUH�VWHSV�WR�WKH�ERWWRP�RI�WKH�VWDLUV"�7R�GR�WKLV
\RX�KDYH�WR�JLYH�WKUHH�QHZ�VSULWHV�VKDSH�DQG�FRORU��7KHQ�VHW�HDFK
[�FRRUGLQDWH�DQG�\�FRRUGLQDWH���1RWH��<RX�QHHG�WR�W\SH�SDUHQWKHVHV
DURXQG�DOO�QHJDWLYH�\�FRRUGLQDWHV��,I�\RX�IRUJHW��WKH�FRPSXWHU�JLYHV
\RX�WKH�PHVVDJH�7(//�0(�025(��

3XWWLQJ�VSULWHV�DW�FHUWDLQ�SRLQWV�RQ�WKH�VFUHHQ�LV�HDV\�ZLWK�6;��6<�
DQG�6;<��<RX�GRQ
W�QHHG�WR�NQRZ�WKH�KHDGLQJ�RI�D�VSULWH�OLNH�\RX�GR
ZLWK�WKH�)25:$5'�DQG�%$&.�FRPPDQGV�
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7.5. XCOR and YCOR

,I�\RX�IRUJHW�WKH�[�FRRUGLQDWH�DQG�\�FRRUGLQDWH�RI�D�VSULWH�RU�WKH�7XUWOH��;&25�DQG�<&25�FDQ�KHOS�\RX
UHPHPEHU��)LUVW��JHW�WKH�DWWHQWLRQ�RI�WKH�VSULWH�E\�W\SLQJ�7(//�635,7(�DQG�WKH�QXPEHU�RI�WKH�VSULWH�
2U��W\SH�7(//�7857/(�WR�JHW�WKH�DWWHQWLRQ�RI�WKH�7XUWOH��7KHQ�SUHVV�ENTER��)RU�WKH�[�FRRUGLQDWH��W\SH
;&25�DQG�SUHVV�ENTER��7KH�FRPSXWHU�UHWXUQV�WKH�PHVVDJH�7(//�0(�:+$7�72�'2�:,7+�DQG�WKH
QXPEHU�RI�WKH�[�FRRUGLQDWH��)RU�H[DPSOH��ORRN�DW�6SULWH����7\SH�;&25�DQG�SUHVV�ENTER��7KH�FRPSXWHU
SULQWV�7(//�0(�:+$7�72�'2�:,7+�����1RZ�W\SH�<&25�DQG�SUHVV�ENTER��7KH�FRPSXWHU�UHWXUQV
7(//�0(�:+$7�72�'2�:,7+������,I�\RX�WHOO�WKH�FRPSXWHU�WR�35,17�;&25��LW�SULQWV����

)RU�IXQ��FKHFN�WKH�;&25�DQG�<&25�RI�WKH�RWKHU�VSULWHV�RQ�WKH�VFUHHQ�

7.6. DOT

,Q�WKH�7XUWOH�0RGH��WKH�FRPPDQG�'27�OHWV�\RX�SXW�D�GRW�DQ\ZKHUH�RQ�WKH�VFUHHQ��7KH�'27�FRPPDQG
QHHGV�WZR�QXPEHUV��7KH�ILUVW�QXPEHU�LV�WKH�[�FRRUGLQDWH�DQG�WKH�VHFRQG�QXPEHU�LV�WKH�\�FRRUGLQDWH�

TELL TURTLE
DOT 37 68
NOTURTLE

7\SH�7(//�7857/(��3XW�D�GRW�LQ�WKH�ILUVW�TXDGUDQW�XVLQJ�WKH�'27
FRPPDQG��1RZ�SXW�D�GRW�LQ�WKH�WKUHH�RWKHU�TXDGUDQWV��5HPHPEHU
WR�W\SH�SDUHQWKHVHV�DURXQG�WKH�QHJDWLYH�\�FRRUGLQDWH��:KHQ�\RX�DUH
ILQLVKHG�SXWWLQJ�GRWV�RQ�WKH�VFUHHQ��W\SH�127857/(�WR�UHWXUQ�WR
WKH�6SULWH�0RGH�

7.7. BEEP and NOBEEP

$QRWKHU�SULPLWLYH�LQ�7,�/2*2�JLYHV�VRXQG��7KH�FRPPDQG�WR�WXUQ�RQ�WKH�VRXQG�LV�%((3��7KH�FRPPDQG
WR�WXUQ�RII�WKH�VRXQG�LV�12%((3��<RX�FDQ�ZULWH�SURFHGXUHV�WKDW�PDNH�D�WUXFN�EHHS��D�EXJ�EHHS��RU�D
FDQQRQ�ILUH��2U��\RX�FDQ�XVH�WKH�EHHS�WR�VHQG�PHVVDJHV�LQ�0RUVH�&RGH��/HW
V�VHQG�DQ�626�

TO DOTS
BEEP
WAIT 5
NOBEEP
END
TO DASHES
BEEP
WAIT 20
NOBEEP
END

7KH�0RUVH�&RGH� LV�PDGH�XS�RI�VKRUW�EHHSV��FDOOHG�GRWV��DQG� ORQJ
EHHSV��FDOOHG�GDVKHV��7KH�%((3�FRPPDQG�WXUQV�RQ�WKH�VRXQG��7KH
:$,7�FRPPDQG�GHWHUPLQHV�KRZ�ORQJ�WKH�VRXQG�ZLOO�EH�RQ��6R��WKH
OHQJWK�RI�WKH�:$,7�FRPPDQG�VHWV�XS�WKH�GRW�DQG�WKH�GDVK�FRGH�
7\SH�WKH�FRPPDQGV�IRU�WKH�'276�DQG�'$6+(6�SURFHGXUHV�
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7.8. Subprocedures

$�0RUVH�&RGH�PHVVDJH�LV�PDGH�E\�SXWWLQJ�GRWV�DQG�GDVKHV�WRJHWKHU��/HW
V�SXW�WKH�SURFHGXUHV�'276�DQG
'$6+(6�WRJHWKHU�WR�ZULWH�D�SURFHGXUH�FDOOHG�626��'276�DQG�'$6+(6�WKHQ�EHFRPH�VXESURFHGXUHV�RI
626��,W
V�D�JRRG�LGHD�WR�SXW�VXESURFHGXUHV�WRJHWKHU�WR�PDNH�RQH�ODUJH�SURFHGXUH��,W�PDNHV�LW�HDVLHU�WR�ILQG
EXJV�

TO S
DOTS
WAIT 10
DOTS
WAIT 10
DOTS
WAIT 30
END

/HW
V�SXW�WKUHH�'276�SURFHGXUHV�WRJHWKHU�WR�PDNH�WKH�0RUVH�&RGH
IRU� WKH� OHWWHU� 6�� &DOO� WKLV� SURFHGXUH� 6�� 7KH�:$,7� ��� FRPPDQG
VHSDUDWHV�WKH�WKUHH�'276��7KH�:$,7����FRPPDQG�VLJQDOV�WKH�HQG
RI�RQH�OHWWHU�DQG�WKH�EHJLQQLQJ�RI�WKH�QH[W�RQH�

TO O
DASHES
WAIT 10
DASHES
WAIT 10
DASHES
WAIT 30
END

1RZ�SXW� WKUHH�'$6+(6�SURFHGXUHV� WRJHWKHU� WR�PDNH� WKH�0RUVH
&RGH�IRU�WKH�OHWWHU�2��&DOO�WKLV�SURFHGXUH�2�

TO SOS
S
O
S
END

:H
UH�UHDG\�WR�PDNH�6�DQG�2�VXESURFHGXUHV�RI�WKH�626�SURFHGXUH�
7\SH�72�626��DQG�VXESURFHGXUH�6��2��DQG�6�DJDLQ�

1RZ�WU\�VHQGLQJ�DQ�626�PDQ\�WLPHV�XVLQJ�WKH�5(3($7�FRPPDQG��2U��W\SH�626�DV�D�FRPPDQG�EHIRUH
WKH�(1'�FRPPDQG�LQ�WKH�SURFHGXUH��7R�VWRS�VHQGLQJ�DQ�626��SUHVV�BACK ��,I�\RX�VWRS�WKH�SURFHGXUH
ZLWK�WKH�EHHS�VRXQG�RQ��W\SH�12%((3�DQG�SUHVV�ENTER�WR�WXUQ�RII�WKH�VRXQG�

:KHQ�\RX�ILQLVK�H[SHULPHQWLQJ�ZLWK�WHDFKLQJ�WKH�FRPSXWHU�DQG�VDYLQJ�\RXU�SURFHGXUHV��W\SH�%<(�DQG
SUHVV�ENTER�� ,I� \RX� DUH� DOVR� ILQLVKHG� XVLQJ� WKH� FRPSXWHU� IRU� WKLV� VHVVLRQ�� UHPRYH� WKH� 7,� /2*2
&RPPDQG�0RGXOH��7KHQ��WXUQ�RII�WKH�FRQVROH�DQG�0HPRU\�([SDQVLRQ�XQLW��2U��LI�\RX
UH�UHDG\�WR�JR�RQ�
OHDYH�WKH�PRGXOH�LQ�DQG�WKH�V\VWHP�WXUQHG�RQ��DQG�JR�RQ�WR�WKH�QH[W�FKDSWHU�
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8. More Advanced Procedures

%HIRUH�VWDUWLQJ�&KDSWHU����EH�VXUH�WR�IROORZ�WKH�VWHSV�LQ�6(77,1*�83��7KHQ�SXW�WKH�7,�/2*2
&RPPDQG�0RGXOH�LQ�WKH�VORW�RQ�WKH�FRQVROH��3UHVV�DQ\�NH\�WR�VHH�WKH�VHOHFWLRQ�OLVW��7KHQ��SUHVV�WKH
QXPEHU�WKDW�DSSHDUV�QH[W�WR�7,�/2*2��7,�/2*2�LV�QRZ�UHDG\��7KH�FRPSXWHU�LV�LQ�WKH�6SULWH��RU
&RPPDQG��0RGH�

8.1. REPEAT in a Procedure

:H
YH�EHHQ�XVLQJ�WKH�5(3($7�FRPPDQG�WR�UHSHDW�D�SURFHGXUH��%XW�5(3($7�FDQ�DOVR�EH�XVHG�DV�D
FRPPDQG�LQ�D�SURFHGXUH��:KHQ�5(3($7�LV�XVHG�WKLV�ZD\��WKH�SURFHGXUH�GRHV�WKH�VDPH�VWHSV��EXW�WKHUH
DUH�IHZHU�OLQHV�LQ�WKH�SURFHGXUH��7KLV�PHDQV�WKHUH�LV�DOVR�OHVV�W\SLQJ��/HW
V�FRPSDUH�D�SURFHGXUH�WKDW�XVHV
5(3($7�DQG�RQH�WKDW�GRHV�QRW�

TO HEXAGON TO HEXAGON
FORWARD 40 REPEAT 6 [FORWARD 40 RIGHT 60]
RIGHT 60 END
FORWARD 40
RIGHT 60
FORWARD 40
RIGHT 60
FORWARD 40
RIGHT 60
FORWARD 40
RIGHT 60
FORWARD 40
RIGHT 60
END

&RXQW�WKH�)25:$5'�DQG�5,*+7�FRPPDQGV�LQ�WKH�SURFHGXUH�RQ�WKH�OHIW��7KHUH�DUH�VL[�HDFK��6LQFH�D
KH[DJRQ� LV� D� VL[�VLGHG� ILJXUH�� ZH� QHHG� WR� WHOO� WKH� FRPSXWHU� WR� UHSHDW� WKH� )25:$5'� DQG� 5,*+7
FRPPDQGV�VL[�WLPHV��,Q�WKH�SURFHGXUH�RQ�WKH�ULJKW��WKH�)25:$5'�DQG�5,*+7�FRPPDQGV�DUH�QRZ�OLVWHG
IRU�WKH�FRPSXWHU�WR�UHSHDW��%UDFNHWV�PXVW�EH�W\SHG�DURXQG�WKH�OLVW�

7R�WHDFK�WKH�7XUWOH�WR�GUDZ�D�VTXDUH��KRZ�PDQ\�WLPHV�ZRXOG�\RX�UHSHDW�WKH�OLVW�RI�)25:$5'�DQG
5,*+7�FRPPDQGV"�,I�\RX�VDLG�IRXU�WLPHV��\RX�DUH�FRUUHFW���1RWH��7KH�7XUWOH�GRHVQ
W�KDYH�WR�GUDZ�D
GHVLJQ�WR�WKH�ULJKW��<RX�FDQ�DOVR�XVH�WKH�/()7�FRPPDQG��

5HPHPEHU�WKH�67$5�DQG�648$5(�SURFHGXUHV�LQ�&KDSWHU��"



7(;$6�,167580(176
+20(�&20387(5

60

8.2. A Variable in a Procedure

<RX�FDQ�XVH�D�ER[�SURFHGXUH�DV�D� VXESURFHGXUH� LQ�PDQ\� ODUJH�SURFHGXUHV��/HW
V�XVH�D�KRXVH�DV�DQ
H[DPSOH��<RX�FDQ�XVH�RQH�ODUJH�ER[�IRU�WKH�PDLQ�ERG\��WZR�VPDOO�ER[HV�IRU�ZLQGRZV��DQG�DQRWKHU�ER[�IRU
WKH�FKLPQH\��(DFK�ER[�KDV�IRXU����GHJUHH�DQJOHV��EXW�WKH�OHQJWK�RI�WKH�VLGHV�ZRXOG�EH�GLIIHUHQW��7KDW
PHDQV�ZH�ZRXOG�QHHG�WR�ZULWH�WKUHH�GLIIHUHQW�SURFHGXUHV�IRU�WKUHH�GLIIHUHQW�VL]HG�ER[HV��,W�ZRXOG�EH
HDVLHU�LI�ZH�FRXOG�ZULWH�RQH�SURFHGXUH�IRU�D�ER[�DQG�WKHQ�FKDQJH�WKH�OHQJWK�RI�WKH�VLGHV��:H�FDQ�

TO SQUARE N
FORWARD :N
RIGHT 90
FORWARD :N
RIGHT 90
FORWARD :N
RIGHT 90
FORWARD :N
RIGHT 90
END

7\SH�72�648$5(�DQG�SUHVV�ENTER��%HFDXVH�ZH�ZDQW�WR�EH�DEOH�WR
FKDQJH�WKH�OHQJWK�RI�WKH�VLGH��FDOO�LW�1��7\SH�D�VSDFH�DIWHU�648$5(�
7KHQ�W\SH�1��DQG�SUHVV�ENTER��1H[W�W\SH�WKH�FRPPDQGV�WKDW�DUH
LQ�WKH�FROXPQ��,Q�WKLV�SURFHGXUH��1�WDNHV�WKH�SODFH�RI�D�QXPEHU��1
LV�FDOOHG�D�YDULDEOH���1�PHDQV�WKH�YDOXH�RI�WKH�QXPEHU��)25:$5'
�1�WHOOV�WKH�7XUWOH�WR�PRYH�WKH�QXPEHU�RI�VWHSV�\RX�PDNH�1��(DFK
WLPH� \RX� XVH� 648$5(� 1�� \RX� KDYH� WR� WHOO� WKH� FRPSXWHU� ZKDW
QXPEHU�LV�WR�UHSODFH�1��/HW
V�WU\�LW�

CLEARSCREEN
SQUARE 50
SQUARE 10

&OHDU�WKH�VFUHHQ��DQG�WKHQ�W\SH�648$5(�����7KH�OHQJWK�RI�HDFK�VLGH
RI�WKH�VTXDUH�LV�����7KH�YDULDEOH�1�LV�UHSODFHG�E\�����1RZ�PDNH�D
VPDOO�ER[�ZLWK����UHSODFLQJ�WKH�YDULDEOH�

([SHULPHQW�ZLWK�WKH�648$5(�1�SURFHGXUH��7U\�GUDZLQJ�D�KRXVH��8VH�3(183�WR�SXW�WKH�7XUWOH�ZKHUH
\RX�ZDQW�WKH�ZLQGRZV�DQG�FKLPQH\�GUDZQ��7\SH�3(1'2:1�WR�JHW�WKH�7XUWOH�UHDG\�WR�GUDZ�OLQHV�DJDLQ�
7KHQ�WHOO�WKH�7XUWOH�ZKDW�VL]H�VTXDUH�WR�GUDZ��<RX�FDQ�HYHQ�XVH�WKH�'27�FRPPDQG�WR�PDNH�D�GRRUNQRE
RQ�WKH�GRRU�

:KHQ�\RX�XVH�D�YDULDEOH�LQ�WKH�QDPH�RI�D�SURFHGXUH��\RX�PXVW�W\SH�WKH�YDULDEOH�DIWHU�\RX�DUH�LQ�WKH�(GLW
0RGH��7\SH�72��WKH�QDPH�RI�WKH�SURFHGXUH��DQG�WKHQ�SUHVV�ENTER��1H[W��W\SH�D�VSDFH�DQG�WKHQ�WKH
YDULDEOH��$�YDULDEOH�FDQ�EH�D�OHWWHU��OLNH�WKH�1�LQ�WKH�648$5(�1�SURFHGXUH��2U��LW�FDQ�EH�D�ZRUG��<RX
FRXOG�KDYH�FDOOHG�WKH�SURFHGXUH�648$5(�/(1*7+��5HPHPEHU�WR�XVH�GRWV�����LQ�IURQW�RI�WKH�YDULDEOH�LQ
WKH�VWDWHPHQWV� IROORZLQJ�WKH�QDPH�RI�WKH�SURFHGXUH��'RWV�WHOOV� WKH�FRPSXWHU�WR�GR�WKH�YDOXH�RI�WKH
YDULDEOH�

TO SQUARE N
REPEAT 4
[FORWARD :N RIGHT 90]
END

7KH�5(3($7�FRPPDQG�FDQ�DOVR�EH�XVHG�ZLWK�D�YDULDEOH��&DQ�\RX
ZULWH�WKH�648$5(�1�SURFHGXUH�XVLQJ�5(3($7"
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8.3. Foreground and Back ground Tile Colors

,Q�&KDSWHU���ZH�VDLG�WKDW�D�WLOH�KDV�WZR�FRORUV��7KH�ILUVW�FRORU�LV�WKH�IRUHJURXQG�RU�FRORU�RI�WKH�FKDUDFWHU�
7KH�VHFRQG�FRORU�LV�WKH�EDFNJURXQG�RI�WKH�WLOH��7R�FKDQJH�WKH�IRUHJURXQG�DQG�EDFNJURXQG�FRORUV�RI�D�WLOH�
WKH� FRORUV�PXVW�DSSHDU� LQ�D� OLVW� DIWHU� WKH�6(7&2/25�FRPPDQG��)RU� WKH� FRORUV� WR�EH� LQ�D� OLVW�� WKH
QXPEHUV��DQG�QRW�WKH�ZRUGV��IRU�WKH�FRORUV�PXVW�EH�XVHG�

7KH�VFUHHQ�LV�FRYHUHG�ZLWK�EODQN�WLOHV��/HW
V�XVH�WKH�EODQN�FKDUDFWHU��FRGH�QXPEHU�����WR�PDNH�RQH
SDWWHUQ�FRYHU�WKH�VFUHHQ�

TELL TILE 32
SETCOLOR [15 4]

7\SH�WKH�FRPPDQGV�LQ�WKH�FROXPQ��7KH�VFUHHQ�WXUQV�EOXH�EHFDXVH
WKH�EDFNJURXQG�FRORU�LV�QXPEHU����7KH�IRUHJURXQG�FRORU�LV�QXPEHU
����ZKLWH��+RZHYHU��WKHUH�LV�QRW�D�GHVLJQ�RQ�WKH�IRUHJURXQG�RI�WKH
WLOH��VR�\RX�FDQ
W�VHH�LW��/HW
V�PDNH�D�GHVLJQ�ZLWK�0$.(&+$5�

MAKECHAR 32 7\SH�0$.(&+$5����DQG�SUHVV�ENTER��8VLQJ�WKH�DUURZ�NH\V�ZLWK
DQG�ZLWKRXW�WKH�6+,)7�NH\��GUDZ�D�GHVLJQ�RQ�WKH�JULG��/RRN��$V�\RX
GUDZ�LW��WKH�GHVLJQ�DSSHDUV�RQ�DOO�RI�WKH�EODQN�WLOHV�RQ�WKH�VFUHHQ�
3UHVV�BACK �ZKHQ�\RX�ILQLVK�\RXU�GHVLJQ�

MAKECHAR 32
SETCOLOR [1 0]

7R�HUDVH�WKH�GHVLJQ�RQ�WKH�VFUHHQ��W\SH�0$.(&+$5����DQG�SUHVV

ENTER��7KHQ�SUHVV�CLEAR �WR�HUDVH�WKH�JULG��7KH�GHVLJQ�GLVDSSHDUV�
7R�WXUQ�WKH�VFUHHQ�F\DQ��W\SH�WKH�QHZ�6(7&2/25�FRPPDQG���1RWH�
7(//�7,/(�ZRUNV�WKH�VDPH�DV�7(//�635,7(��<RX�PXVW�JHW�WKH
DWWHQWLRQ�RI�WKH�RQH�\RX�ZDQW�WR�GR�VRPHWKLQJ��,I�\RX�KDYHQ
W�WDONHG
WR�D�GLIIHUHQW�WLOH��\RX�GRQ
W�QHHG�WR�XVH�WKH�7(//�7,/(�FRPPDQG
DJDLQ��

/HW
V�PDNH�D�UDLQERZ�E\�VHWWLQJ�WKH�IRUHJURXQG�DQG�EDFNJURXQG�FRORUV�RI�VRPH�RI�WKH�WLOHV�

TO SETUP
TELL TURTLE
PENUP
LEFT 90
FORWARD 50
RIGHT 90
BACK 20
PENDOWN
END

)LUVW��ZULWH�D�SURFHGXUH�WR�PRYH�WKH�7XUWOH�WR�WKH�OHIW�VLGH�RI�WKH
VFUHHQ��&DOO� WKLV�SURFHGXUH�6(783��7R�PRYH� WKH�7XUWOH�ZLWKRXW
GUDZLQJ�D�OLQH��XVH�3(183��7\SH�WKH�FRPPDQGV�IRU�6(783�
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TO UP
FORWARD 80
RIGHT 55
FORWARD 12
END
TO DOWN
BACK 12
LEFT 55
BACK 80
END

:H�ZDQW�WKH�UDLQERZ�WR�JR�RQ�DQ�DQJOH��:H�KDYH�WR�JLYH�WKH�7XUWOH
WKH�FRPPDQGV�WKDW�FDXVH�LW�WR�GUDZ�D�WKLFN�OLQH��RU�UD\��JRLQJ�XS��,W
DOVR�QHHGV�WKH�FRPPDQGV�WKDW�JHW�WKH�7XUWOH�UHDG\�WR�GUDZ�WKH�QH[W
WKLFN�OLQH��7KH�ILUVW�SURFHGXUH�LV�FDOOHG�83�DQG�WKH�VHFRQG�LV�FDOOHG
'2:1��7KH�SURFHGXUHV�83�DQG�'2:1�DUH�RSSRVLWH�RI�HDFK�RWKHU�

TO OVER
RIGHT 90
FORWARD 8
LEFT 90
END

1H[W��ZH�QHHG�WR�WHOO�WKH�7XUWOH�KRZ�IDU�RYHU�WR�GUDZ�WKH�QH[W�UD\�
&DOO�WKDW�SURFHGXUH�29(5�

TO ARCH
UP
DOWN
OVER
END

,W
V�WDNHQ�WKUHH�SURFHGXUHV�WR�WHOO�WKH�7XUWOH�KRZ�ODUJH�DQG�WKH�DQJOH
RQ�ZKLFK�HDFK�FRORU�RI�WKH�UDLQERZ�LV�WR�EH�GUDZQ��/HW
V�PDNH�WKHVH
WKUHH�SURFHGXUHV�VXESURFHGXUHV�RI�$5&+��1RZ�ZKHQ�ZH�WHOO�HDFK
WLOH�ZKDW�FRORU�WR�EH��$5&+�WHOOV�WKH�7XUWOH�KRZ�WR�GUDZ�WKDW�UD\�RI
WKH�UDLQERZ�

TO RAINBOW
SETUP
SETCOLOR [6 6]
ARCH
SETCOLOR [8 8]
ARCH
SETCOLOR [10 10]
ARCH
SETCOLOR [3 3]
ARCH
SETCOLOR [4 4]
ARCH
SETCOLOR [13 13]
END

7\SH�72�5$,1%2:�DQG�SUHVV�ENTER��7KH�SURFHGXUH�6(783�SXWV
WKH�7XUWOH�LQ�WKH�FRUUHFW�SODFH�WR�VWDUW�GUDZLQJ�WKH�UDLQERZ��6LQFH
WKH� UDLQERZ�KDV� VROLG� FRORUHG� UD\V�� ERWK� WKH� IRUHJURXQG� DQG� WKH
EDFNJURXQG�FRORUV�DUH�WKH�VDPH���1RWH��7KH�QXPEHUV�RI�WKH�FRORUV
PXVW�EH�XVHG�ZKHQ�WKH�FRORUV�DUH�LQ�D�OLVW���&RORU�QXPEHU���PDNHV
WKH�ILUVW�UD\�UHG��7\SLQJ�$5&+�QH[W�PDNHV�WKH�7XUWOH�GUDZ�WKH�ILUVW
UD\�RI�WKH�UDLQERZ��&RQWLQXH�W\SLQJ�WKH�FRPPDQGV�LQ�5$,1%2:�

:KHQ�\RX�ILQLVK��FKHFN�RYHU�WKH�SURFHGXUH�IRU�W\SLQJ�PLVWDNHV��DQG
WKHQ�SUHVV�BACK �

RAINBOW 1RZ�W\SH�5$,1%2:��SUHVV�ENTER��DQG�ZDWFK�WKH�7XUWOH�GUDZ��7U\
FKDQJLQJ�WKH�FRORUV�RI�WKH�UDLQERZ��2U��DGG�PRUH�UD\V�WR�LW�

7KH�IRUHJURXQG�DQG�EDFNJURXQG�FRORUV�RI�WKH�7XUWOH�FDQ�EH�GLIIHUHQW��8VLQJ�WKH�6(7&2/25�FRPPDQG�
JLYH�WKH�7XUWOH�WZR�GLIIHUHQW�FRORUV�LQVLGH�WKH�EUDFNHWV��7KHQ�PRYH�WKH�7XUWOH�DURXQG�WKH�VFUHHQ��$V�WKH
7XUWOH�GUDZV��WKH�EDFNJURXQG�FRORU�RI�WKH�WLOH�LV�RQH�FRORU�DQG�WKH�OLQH�LV�DQRWKHU�FRORU��7R�PDNH�WKH
7XUWOH�GUDZ�D�EODFN�OLQH�RQ�D�FOHDU�EDFNJURXQG�DJDLQ��XVH�WKH�FRPPDQG�6(7&2/25�>���@�
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8.4. TEST, IFT, IFF

:KHQ�\RX�ZULWH�SURFHGXUHV��\RX�PD\�ZDQW�RQH�VSULWH�WR�GR�RQH�WKLQJ�DW�FHUWDLQ�WLPHV�DQG�D�GLIIHUHQW
WKLQJ�DW�RWKHU�WLPHV�

/HW
V�WKLQN�RI�D�VLWXDWLRQ�ZKHQ�WKLV�PLJKW�KDSSHQ��3UHWHQG�LW
V�6DWXUGD\��:KDW�ZRXOG�\RX�OLNH�WR�GR"�/HW
V
SODQ�D�SLFQLF�DW�WKH�SDUN��%XW�ZKDW�LI�LW�UDLQV"�:H�FDQ�JR�WR�D�PRYLH�LQVWHDG��7KH�SODQ�IRU�6DWXUGD\�LV��LI
LW
V�VXQQ\��ZH�JR�RQ�D�SLFQLF��LI�LW
V�QRW�VXQQ\��ZH�JR�WR�D�PRYLH�

/HW
V�ZULWH�WKLV�VLWXDWLRQ�XVLQJ�7,�/2*2�FRPPDQGV��&DOO�LW�72�6$785'$<��:H�KDYH�D�FRQGLWLRQ�WKDW
ZH�ZDQW�WR�WHVW��7KH�FRQGLWLRQ�LV�D�VXQQ\�GD\��7(67�6811<�'$<���,I�LW
V�WUXH�WKDW�LW
V�D�VXQQ\�GD\��ZH
JR�RQ�D�SLFQLF��,)7�3,&1,&���,I�LW
V�IDOVH�DQG�LW
V�QRW�D�VXQQ\�GD\��ZH�JR�WR�D�PRYLH��,))�029,(��

:H�FDQ�WHVW�WKH�IROORZLQJ�VLWXDWLRQ�ZLWK�7(67��,)7��LI�WUXH���DQG�,))��LI�IDOVH���$�URFNHW�LV�JRLQJ�QRUWK
DW�D�VORZ�VSHHG��$�SODQH�LV�IO\LQJ�HDVW��DOVR�DW�D�VORZ�VSHHG��,I�LW
V�WUXH�WKDW�WKH�\�FRRUGLQDWH�RI�WKH�URFNHW
LV�JUHDWHU�WKDQ�����WKH�URFNHW�DQG�SODQH�H[SORGH��,I�LW
V�IDOVH�WKDW�WKH�\�FRRUGLQDWH�RI�WKH�URFNHW�LV�QRW
JUHDWHU�WKDQ�����WKH�FRPSXWHU�UHWHVWV�WKH�VLWXDWLRQ�

TO HIT
TELL SPRITE 2
TEST YCOR > 80
IFT EXPLODE
IFF HIT
END

7KH�+,7�SURFHGXUH� VWDWHV� WKH� VLWXDWLRQ� LQ�7,�/2*2�� ,W�KDV� WZR
VXESURFHGXUHV��2QH�WHOOV�WKH�FRPSXWHU�ZKDW�WR�GR�LI�WKH�WHVW�LV�WUXH
�(;3/2'(���7KH�RWKHU�WHOOV�WKH�FRPSXWHU�ZKDW�WR�GR�LI�WKH�WHVW�LV
IDOVH��+,7���7\SH�WKH�FRPPDQGV�LQ�+,7�

TO FLIGHT
TELL SPRITE 3
CARRY :PLANE
SETCOLOR :BLUE
SETHEADING :EAST
SETSPEED 30
SX 0
SY 80
TELL SPRITE 2
CARRY : ROCKET
SETCOLOR : BLACK
HOME
SETHEADING 0
SETSPEED 10
END

7KH�SURFHGXUH�)/,*+7�JLYHV�6SULWH���DQG���WKH�IHDWXUHV�RI�WKH�SODQH
DQG�WKH�URFNHW��7\SH�72�)/,*+7�DQG�WKH�FRPPDQGV�WKDW�IROORZ�
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TO EXPLODE
TELL SPRITE 2
SETCOLOR :CLEAR
TELL SPRITE 3
CARRY 10
SETCOLOR :RED
SETHEADING 180
SETSPEED 5
WAIT 220
SETCOLOR :CLEAR
END

1H[W�� WKH� SURFHGXUH� (;3/2'(� QHHGV� WR� EH� GHILQHG�� ,I� WKH
\�FRRUGLQDWH�RI�WKH�URFNHW�LV�JUHDWHU�WKDQ�����6SULWH����WKH�URFNHW�
KLWV�6SULWH��� �WKH�SODQH��� DQG�GLVDSSHDUV�E\� WXUQLQJ� FOHDU��7KHQ�
6SULWH��� ORRNV� OLNH� WKH�SLHFHV�RI� WKH�FUDVK�DQG�VORZO\� IDOOV� WR� WKH
JURXQG��:KHQ�LW�JHWV�WR�WKH�JURXQG��LW�GLVDSSHDUV�E\�WXUQLQJ�FOHDU�
7\SH�WKH�FRPPDQGV�LQ�WKH�SURFHGXUH�(;3/2'(�

MAKESHAPE 10 $IWHU�W\SLQJ�WKH�FRPPDQGV�IRU�(;3/2'(��W\SH�0$.(6+$3(���
DQG�SUHVV�ENTER��:LWK�SHIFT�DQG�WKH�DUURZ�NH\V�GHVLJQ�VKDSH���
WR�ORRN�OLNH�WKH�SLHFHV�RI�WKH�FUDVK��:KHQ�\RX�ILQLVK��SUHVV�BACK �

TO TARGET
FLIGHT
HIT
END

:H�FDQ�W\SH�)/,*+7��ZKLFK�SXWV�WKH�VSULWHV�RQ�WKH�VFUHHQ��DQG�WKHQ
W\SH�+,7�WKDW�WHVWV�WKH�VLWXDWLRQ��%XW��LW�LV�HDVLHU�WR�PDNH�WKH�WZR
SURFHGXUHV� SDUW� RI� DQRWKHU� SURFHGXUH�� &DOO� WKH� PDLQ� SURFHGXUH
7$5*(7��7\SH�72�7$5*(7��DQG�WKH�VXESURFHGXUHV�)/,*+7�DQG
+,7��:KHQ�\RX�ILQLVK�W\SLQJ�WKH�SURFHGXUH�7$5*(7��SUHVV�BACK �

TARGET 1RZ�W\SH�7$5*(7�DQG�VHH�ZKDW�KDSSHQV�

,I�WKH�VLWXDWLRQ�LV�WUXH��DQG�WKH�\�FRRUGLQDWH�RI�6SULWH���LV�JUHDWHU�WKDQ�����WKH�URFNHW�KLWV�WKH�SODQH��DQG
WKH� SLHFHV� IDOO� WR� WKH� JURXQG�� 7HVW� WKH� VLWXDWLRQ� DJDLQ� E\� W\SLQJ� 7$5*(7��2U�� WU\� FUHDWLQJ� RWKHU
VLWXDWLRQV�DQG�WHVWLQJ�WKHP��<RX�FDQ�KDYH�PRUH�WKDQ�RQH�7(67�LQ�D�VLWXDWLRQ��<RX�FDQ�DOVR�FUHDWH�D
VLWXDWLRQ�WKDW�GRHVQ
W�QHHG�ERWK�,)7�DQG�,))��7KH�SURFHGXUH�/$=<���ZKLFK�\RX
OO�OHDUQ�QH[W��XVHV�RQO\
,))�

8.5. IF...THEN...ELSE

$�VLWXDWLRQ�OLNH�7$5*(7�FDQ�DOVR�EH�ZULWWHQ�XVLQJ�,)���7+(1���(/6(��,)�GRHV�WKH�VDPH�DV�7(67��7+(1
UHSODFHV�,)7��DQG�(/6(�UHSODFHV�,))�
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:KHQ� WKH� FRPPDQGV�7(67�� ,)7��DQG� ,))�DUH�XVHG�� HDFK� FRPPDQG�JRHV�RQ�D�GLIIHUHQW� OLQH��:KHQ
,)���7+(1���(/6(�LV�XVHG��WKH�FRPPDQG�JRHV�RQ�WKH�VDPH�OLQH��&RPSDUH�WKH�WZR�GLIIHUHQW�ZD\V�WR�WHVW
WKH�+,7�SURFHGXUH�

7(67�,)7�,)) ,)���7+(1���(/6(
TO HIT TO HIT
TELL SPRITE 2 TELL SPRITE 2
TEST YCOR > 80 IF YCOR > 80 THEN EXPLODE ELSE HIT
IFT EXPLODE END
IFF HIT
END

%HFDXVH�7,�/2*2�XQGHUVWDQGV�ERWK�ZD\V�RI�WHVWLQJ�D�VLWXDWLRQ��\RX�FDQ�XVH�HLWKHU�RQH�

8.6. Recursion

8.6.1. Recursion with the Turtle

+DYH�\RX�HYHU�GUDZQ�D�GHVLJQ�OLNH�WKLV"

,W�ORRNV�OLNH�D�VLGHZD\V�HLJKW��<RX�FDQ�WHOO�WKH�7XUWOH�WR�GUDZ�D�GHVLJQ�OLNH�WKH�RQH�DERYH��&DOO�LW�/$=<��

TO LAZY8
FORWARD 4
RIGHT 10
TEST HEADING = 0
IFF LAZY8
FORWARD 4
LEFT 10
END

7\SH�72�/$=<�� DQG� SUHVV�ENTER�� %H� VXUH�QRW� WR� W\SH� D� VSDFH
EHWZHHQ�/$=<�DQG�WKH�QXPEHU����1H[W��W\SH�WKH�)25:$5'�DQG
5,*+7�FRPPDQGV��7(67�FKHFNV�WKH�KHDGLQJ�RI�WKH�7XUWOH��,I�LW
V�QRW
�� RU� QRUWK�� WKH� 7XUWOH� FRQWLQXHV� WR� GUDZ� WKH� /$=<���:KHQ� WKH
7XUWOH�ILQLVKHV�WKH�FLUFOH�RQ�WKH�ULJKW�VLGH�RI�WKH�/$=<����WKH�KHDGLQJ
LV����*LYLQJ�WKH�WXUWOH�WKH�)25:$5'�DQG�/()7�FRPPDQGV�FKDQJHV
WKH�KHDGLQJ�RI�7XUWOH��6LQFH�LW
V�QR�ORQJHU����WKH�7XUWOH�GUDZV�WKH
FLUFOH�RQ�WKH�OHIW�VLGH�RI�WKH�/$=<��

LAZY8 :KHQ�\RX�ILQLVK�W\SLQJ�WKH�FRPPDQGV�LQ�/$=<���SUHVV�BACK ��7KHQ
W\SH�/$=<��DQG�ZDWFK�WKH�7XUWOH�GUDZ�WKH�GHVLJQ�

7KH�LGHD�RI�XVLQJ�D�SURFHGXUH�DV�D�VXESURFHGXUH�RI�LWVHOI�LV�FDOOHG�UHFXUVLRQ��7KH�SURFHGXUH�FDQ�UHSHDW
LWVHOI�XQWLO�WKH�7(67�LV�FRPSOHWH��2U��D�SURFHGXUH�FDQ�KDYH�WDLO�HQG�UHFXUVLRQ��7DLO�HQG�UHFXUVLRQ�RFFXUV
ZKHQ�WKH�SURFHGXUH�DSSHDUV�DV�D�VXESURFHGXUH�EHIRUH�WKH�(1'�FRPPDQG��7KH�QH[W�SURFHGXUH��)/$3�
VKRZV�WDLO�HQG�UHFXUVLRQ�
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8.6.2. Recursion with S prites

:H�FDQ�GHVLJQ�WKUHH�VKDSHV�IRU�D�ELUG�LQ�IOLJKW��DQG�WKHQ�ZULWH�D�SURFHGXUH�WKDW�WHOOV�WKH�ZLQJV�WR�IODS
RYHU�DQG�RYHU�DJDLQ��7KH�IODSSLQJ�RI�WKH�ZLQJV�LV�DQ�H[DPSOH�RI�WDLO�HQG�UHFXUVLRQ�ZLWK�VSULWHV�

:LWK�SHIFT�DQG�WKH�DUURZ�NH\V��PDNH�VKDSHV�������DQG���ORRN�OLNH�WKH�GHVLJQV�EHORZ�

TO FLAP
CARRY 6
WAIT 10
CARRY 7
WAIT 10
CARRY 8
WAIT 10
FLAP
END

7\SH�WKH�FRPPDQGV�LQ�)/$3�WR�WHOO�D�VSULWH�WR�FDUU\�RQH�VKDSH�DQG
WKHQ�DQRWKHU��7KLV�PDNHV�WKH�ELUG�ORRN�OLNH�LW
V�IODSSLQJ�LWV�ZLQJ�

TO BIRD
TELL SPRITE 1
SETCOLOR :RED
SETSPEED 5
SETHEADING 45
FLAP
END

1RZ�W\SH�WKH�FRPPDQGV�LQ�WKH�SURFHGXUH�%,5'��0DNLQJ�)/$3�D
VXESURFHGXUH�RI�WKH�%,5'�SURFHGXUH�FDXVHV�WDLO�HQG�UHFXUVLRQ��7KH
ZLQJ�RI�WKH�ELUG�NHHSV�IODSSLQJ�XQWLO�\RX�SUHVV�BACK �WR�VWRS�WKH
IODSSLQJ�

7U\�GHVLJQLQJ�RWKHU�VKDSHV�WKDW�\RX�FDQ�SXW�WRJHWKHU�LQ�D�SURFHGXUH�

:KHQ�\RX�ILQLVK�H[SHULPHQWLQJ�ZLWK�WHDFKLQJ�WKH�FRPSXWHU�DQG�VDYLQJ�\RXU�SURFHGXUHV��W\SH�%<(�DQG
SUHVV�ENTER�� ,I� \RX� DUH� DOVR� ILQLVKHG� XVLQJ� WKH� FRPSXWHU� IRU� WKLV� VHVVLRQ�� UHPRYH� WKH� 7,� /2*2
&RPPDQG�0RGXOH��7KHQ��WXUQ�RII�WKH�FRQVROH�DQG�0HPRU\�([SDQVLRQ�XQLW��2U��LI�\RX
UH�UHDG\�WR�JR�RQ�
OHDYH�WKH�PRGXOH�LQ�DQG�WKH�V\VWHP�WXUQHG�RQ��DQG�JR�RQ�WR�WKH�QH[W�FKDSWHU�
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9. TI LOGO as a Calculator

%HIRUH�VWDUWLQJ�&KDSWHU����EH�VXUH�WR�IROORZ�WKH�VWHSV�LQ�6(77,1*�83��7KHQ�SXW�WKH�7,�/2*2
&RPPDQG�0RGXOH�LQ�WKH�VORW�RQ�WKH�FRQVROH��3UHVV�DQ\�NH\�WR�VHH�WKH�VHOHFWLRQ�OLVW��7KHQ��SUHVV�WKH
QXPEHU�WKDW�DSSHDUV�QH[W�WR�7,�/2*2��7,�/2*2�LV�QRZ�UHDG\��7KH�FRPSXWHU�LV�LQ�WKH�6SULWH��RU
&RPPDQG��0RGH�

7,�/2*2�FDQ�KHOS�\RX�LQ�DQRWKHU�ZD\��<RX�FDQ�XVH�LW�DV�D�FDOFXODWRU�

6RPH�FDOFXODWRUV�KDYH�PDQ\�NH\V�DQG�FDQ�GR�PDQ\�GLIIHUHQW�FRPSXWDWLRQV��:LWK�7,�/2*2��\RX�FDQ�DGG�
VXEWUDFW��PXOWLSO\��DQG�GLYLGH��7KH�FRPSXWHU�KDV�D�OLPLW�RQ�WKH�ODUJHVW�SRVLWLYH�QXPEHU�\RX�FDQ�XVH��7KDW
QXPEHU�LV���������,W�DOVR�KDV�D�OLPLW�RQ�WKH�VPDOOHVW�QHJDWLYH�QXPEHU�����������,I�\RX�JLYH�LW�D�SUREOHP
WKDW�JRHV�RYHU�WKH�OLPLWV��WKH�DQVZHU�LV�LQFRUUHFW��1RZ�OHW
V�WU\�HDFK�RI�WKHVH�IXQFWLRQV�

7KH�V\PERO�IRU�DGGLWLRQ�LV����)LQG�LW�RQ�WKH�NH\ERDUG��/HW
V�DGG����DQG�����7\SH�����WKH�SOXV�VLJQ�����
DQG�����<RX�GRQ
W�QHHG�WR�SXW�D�VSDFH�EHWZHHQ�WKH�QXPEHUV�DQG�WKH�SOXV�VLJQ��7KHQ�SUHVV�ENTER�

7KH�FRPSXWHU�UHWXUQV�WKH�PHVVDJH�7(//�0(�:+$7�72�'2�:,7+�����,W�GLG�WKH�DGGLWLRQ�EXW�GLGQ
W
NQRZ�ZKDW�WR�GR�ZLWK�WKH�DQVZHU��7KH�35,17�FRPPDQG�WHOOV�WKH�FRPSXWHU�WR�SULQW�MXVW�WKH�DQVZHU��7\SH
35,17���������DQG�SUHVV�ENTER��7KH�FRPSXWHU�SULQWV�WKH�DQVZHU������

7KH�V\PEROV�IRU�WKH�IRXU�IXQFWLRQV���OHVV�WKDQ���DQG��JUHDWHU�WKDQ��DUH�EHORZ�

6<0%2/�35(66 $&7,21

� DGG
� VXEWUDFW
 PXOWLSO\
� GLYLGH
� OHVV�WKDQ
! JUHDWHU�WKDQ

&DQ�\RX�VXEWUDFW����IURP�����DQG�KDYH�WKH�FRPSXWHU�SULQW�RQO\�WKH�DQVZHU"�7\SH�35,17������WKH�PLQXV
VLJQ������DQG�����7KHQ�SUHVV�ENTER��<RXU�DQVZHU�LV�����

1RZ�PXOWLSO\����E\�����7\SH�35,17�����WLPHV�VLJQ�����DQG�����3UHVV�ENTER�DQG�����DSSHDUV�RQ�WKH
VFUHHQ�

:KHQ�\RX�GLYLGH�ZLWK�7,�/2*2��WKH�FRPSXWHU�GRHV�QRW�SULQW�WKH�UHPDLQGHU��,W�SULQWV�WKH�DQVZHU�DV�D
ZKROH�QXPEHU��'LYLGH���E\����7\SH�35,17����GLYLVLRQ�VLJQ������DQG����7KH�DQVZHU�����SULQWV�RQ�WKH�VFUHHQ
ZLWKRXW�WKH�UHPDLQGHU�
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7KH�FRPSXWHU�VROYHV�D�SUREOHP�ZLWK�PRUH�WKDQ�RQH�RSHUDWLRQ�LQ�LW�LQ�D�VSHFLILF�RUGHU��,W�VWDUWV�DW�WKH
EHJLQQLQJ�RU�OHIW�VLGH�RI�WKH�SUREOHP�DQG�GRHV�DQ\�SUREOHPV�WKDW�DUH�LQ�SDUHQWKHVHV�ILUVW��5HWXUQLQJ�WR
WKH�EHJLQQLQJ�RI�WKH�SUREOHP��WKH�PXOWLSOLFDWLRQ�DQG�GLYLVLRQ�RSHUDWLRQV�DUH�GRQH�QH[W�� IROORZHG�E\
DGGLWLRQ�DQG�VXEWUDFWLRQ�

/HW
V�ORRN�DW�DQ�H[DPSOH�

����������������[��������������  �����������������[�������
 ����������������
 ����

7KH�FRPSXWHU�GRHV�WKH�RSHUDWLRQ�LQ�SDUHQWKHVHV�ILUVW�����������WKHQ�WKH�GLYLVLRQ����������DQG�PXOWLSOLFDWLRQ
���[������DQG�WKHQ�DOO�RI�WKH�DGGLWLRQ�DQG�VXEWUDFWLRQ�SUREOHPV�

7KH�FRPSXWHU�FDQ�DOVR�WHOO�LI�RQH�QXPEHU�LV�JUHDWHU�WKDQ�RU�OHVV�WKDQ�DQRWKHU��7KH�VLJQ�IRU�JUHDWHU�WKDQ
LV�!���7\SH�����!�����7KH�FRPSXWHU�UHWXUQV�WKH�PHVVDJH�7(//�0(�:+$7�72�'2�:,7+�758(��,W�WHOOV
\RX�WKH�VWDWHPHQW�ZDV�WUXH��$JDLQ��WKH�35,17�FRPPDQG�WHOOV�WKH�FRPSXWHU�ZKDW�WR�GR�ZLWK�WKH�DQVZHU�
<RX�FDQ�FKHFN�WR�VHH�LI�D�QXPEHU�LV�OHVV�WKDQ�DQRWKHU�E\�XVLQJ�WKH�V\PERO����7\SH�35,17����������7KH
FRPSXWHU�WHOOV�\RX�WKDW�LV�)$/6(��6XSSRVH�WKDW�\RX�ZDQW�WR�NQRZ�LI�WKH�DQVZHU�WR���������LV�OHVV�WKDQ
WKH�DQVZHU�WR����������$VN�WKH�FRPSXWHU��7\SH�35,17�������������������DQG�SUHVV�ENTER��7KH�FRPSXWHU
SULQWV�758(�

7U\�DGGLQJ�D�FROXPQ�RI�QXPEHUV�³�RU�ILQG�RXW�LI�WKH�VXP�RI�\RXU�SDUHQWV
�DJHV�LV�OHVV�WKDQ�WKH�VXP�RI
\RXU�IULHQG
V�SDUHQWV
�DJHV�

7,�/2*2�FDQ�GR�DQRWKHU�LQWHUHVWLQJ�WKLQJ��,W�FDQ�JLYH�\RX�D�UDQGRP�QXPEHU�IURP���WKURXJK����7\SH
5$1'20�DQG�WKH�FRPSXWHU�JLYHV�\RX�WKH�PHVVDJH�7(//�0(�:+$7�72�'2�:,7+��D�QXPEHU���8VH�WKH
35,17�FRPPDQG��35,17�5$1'20��DQG�WKH�FRPSXWHU�SULQWV�WKH�UDQGRP�QXPEHU��7U\�JXHVVLQJ�WKH
QXPEHU�EHIRUH�WKH�FRPSXWHU�SULQWV�LW��2U��ILJXUH�RXW�DOO�WKH�DGGLWLRQ�RU�PXOWLSOLFDWLRQ�IDFWRUV�RI�WKH
QXPEHU��2U��OHW�WKH�FRPSXWHU�GHFLGH�ZKR�JRHV�ILUVW�LQ�D�JDPH�³�WKH�SOD\HU�ZKR�JXHVVHV�WKH�UDQGRP
QXPEHU�RU�WKH�QXPEHU�FORVHVW�WR�LW��JRHV�ILUVW��&DQ�\RX�WKLQN�RI�RWKHU�ZD\V�\RX�FDQ�XVH�D�UDQGRP�QXPEHU
IURP���WKURXJK��"

:KHQ�\RX�ILQLVK�XVLQJ�7,�/2*2�DV�D�FDOFXODWRU��W\SH�%<(�DQG�SUHVV�ENTER��,I�\RX�DUH�DOVR�ILQLVKHG
XVLQJ�WKH�FRPSXWHU�IRU�WKLV�VHVVLRQ��UHPRYH�WKH�7,�/2*2�&RPPDQG�0RGXOH��7KHQ��WXUQ�RII�WKH�FRQVROH
DQG�0HPRU\�([SDQVLRQ�XQLW�
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10. Appendix A. COMMANDS with SHORT FORMS

7KH�IROORZLQJ�FKDUW�OLVWV�SULPLWLYHV�DQG�WKHLU�VKRUW�IRUPV��6LQFH�WKH�FRPSXWHU�XQGHUVWDQGV�ERWK�IRUPV�
\RX�FDQ�XVH�HLWKHU�WKH�IXOO�ZRUG�IRU�WKH�SULPLWLYH�RU�WKH�VKRUW�IRUP�

3ULPLWLYHV 6KRUW�)RUP 3ULPLWLYHV 6KRUW�)RUP

%$&. %. 3(15(9(56( 35
%$&.*5281' %* 3(183 38
%87),567 %) 35,17&+$5 3&
%87/$67 %/ 3877,/( 37
&+$5180 &1 5($'&+$5 5&
&/($56&5((1 &6 5($'/,1( 5/
&2/25%$&.*5281' &% 5,*+7 57
)25:$5' )' 6(17(1&( 6(
+,'(7857/( +7 6(7&2/25 6&
/()7 /7 6(7+($',1* 6+
0$.(&+$5 0& 6(763((' 66
0$.(6+$3( 06 6+2:7857/(� 67
287387 23 75$&(%$&.� 7%
3(1'2:1 3' <285180%(5� <1
3(1(5$6( 3(
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11. Appendix B. PRIMITIVES in TI LOGO

7KH�IROORZLQJ�FKDUW�OLVWV�WKH�7,�/2*2�SULPLWLYHV��H[SODLQV�HDFK�RQH��DQG�JLYHV�DQ�H[DPSOH�RI�WKRVH�WKDW
UHTXLUH�PRUH�WKDQ�D�VLQJOH�ZRUG�LQSXW��7KH�SULPLWLYH�LV�SULQWHG�LQ�EROG�W\SH��,I�DGGLWLRQDO�LQSXW�LV�QHHGHG
E\�D�SULPLWLYH��LW�LV�SULQWHG�DIWHU�WKH�SULPLWLYH�

%$&.�QXPEHU

0RYHV�WKH�WXUWOH�RU�D�VSULWH�EDFN�WKH�QXPEHU�RI�VWHSV�LQGLFDWHG�
([DPSOH� %$&.���

%$&.*5281'
1DPHV�WKH�VFUHHQ�

([DPSOH� 7(//�%$&.*5281'
6(7&2/25��*5$<

%((3
6WDUWV�D�WRQH�

%27+�FRQGLWLRQ���FRQGLWLRQ��
*LYHV�WUXH�LI�ERWK�FRQGLWLRQV�DUH�WUXH�

([DPSOH� 7(67�%27+��;��<��<!�=

%87),567�>OLVW@
*LYHV�DOO�EXW�WKH�ILUVW�LWHP�RI�D�OLVW�

([DPSOH� 35,17�%87),567�>�������@
0$.(��;�%87),567�>25�2)@

%87),567��ZRUG
*LYHV�DOO�EXW�WKH�ILUVW�FKDUDFWHU�RI�D�ZRUG�

([DPSOH� 35,17�%87),567��&$1'<

%87/$67�>OLVW@
*LYHV�DOO�EXW�WKH�ODVW�LWHP�RI�D�OLVW�

([DPSOH� 0$.(��;�%87/$67�>�����@
35,17�%87/$67�>2)�,7�,6@

%87/$67��ZRUG
*LYHV�DOO�EXW�WKH�ODVW�FKDUDFWHU�RI�D�ZRUG�

([DPSOH� 35,17�%87/$67��60,/(6

%<(
/HDYHV�7,�/2*2�
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&$//�WKLQJ��QDPH

*LYHV�D�YDOXH�WR�D�QDPH�
([DPSOH� &$//����;

35,17��;

&$55<�QXPEHU

7HOOV�D�VSULWH�ZKDW�VKDSH�WR�FDUU\�
([DPSOH� &$55<��

&$55<��ZRUG
7HOOV�D�VSULWH�ZKDW�VKDSH�WR�FDUU\�

([DPSOH� &$55<��52&.(7

&+$5180��FKDUDFWHU
*LYHV�WKH�QXPEHU�RI�WKH�FKDUDFWHU�

([DPSOH� 35,17�&+$5180���

&/($56&5((1
&OHDUV�WKH�W\SLQJ�DQG�WXUWOH�OLQHV�RII�WKH�VFUHHQ�

&2/25
*LYHV�WKH�FRORU�QXPEHU�RI�WKH�DFWLYH�VSULWH�

([DPSOH� 35,17�&2/25

&2/25%$&.*5281'�QXPEHU

&KDQJHV�WKH�EDFNJURXQG�VFUHHQ�WR�WKH�FRORU�LQGLFDWHG�
([DPSOH� &2/25%$&.*5281'���

&2/25%$&.*5281'��ZRUG
&KDQJHV�WKH�EDFNJURXQG�VFUHHQ�WR�WKH�FRORU�LQGLFDWHG�

([DPSOH� &2/25%$&.*5281'��25$1*(

&217(176
3ULQWV�WKH�QDPHV�RI�HYHU\WKLQJ�

&217,18(
&RQWLQXHV�D�SURFHGXUH�WKDW�KDV�EHHQ�SDXVHG�

'(),1(��SURFHGXUH�QDPH�>OLVW@
*LYHV�D�SURFHGXUH�QDPH�WR�D�OLVW�RI�FRPPDQGV�

([DPSOH� '(),1(��;�>�1��)25:$5'��1�5,*+7����@
7(//�7857/(
;���
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',))(5(1&(�QXPEHU�QXPEHU

6XEWUDFWV�WKH�VHFRQG�QXPEHU�IURP�WKH�ILUVW�QXPEHU�DQG�JLYHV�WKH�DQVZHU�
([DPSOH� 35,17�',))(5(1&(�����

'27�[�FRRUGLQDWH�\�FRRUGLQDWH
3XWV�D�GRW�DW�WKH�SRLQW�LQGLFDWHG�LQ�WKH�7XUWOH�0RGH�

([DPSOH� '27������

($&+�>OLVW@
$SSOLHV�D�OLVW�RI�FRPPDQGV�WR�D�OLVW�RI�VSULWHV�

([DPSOH� 7(//��$//
($&+�>6(7&2/25�<285180%(5@

(',7
(QWHUV�WKH�(GLW�0RGH�

(',7�QDPH�RI�SURFHGXUH

$OORZV�HGLWLQJ�RI�WKH�QDPHG�SURFHGXUH�

(,7+(5�FRQGLWLRQ���FRQGLWLRQ��
*LYHV�WUXH�LI�HLWKHU�RI�WKH�WZR�FRQGLWLRQV�LV�WUXH�

([DPSOH� 7(67�(,7+(5��$ �%��% �

(/6(
$FWLRQ�WDNHQ�ZKHQ�UHVXOW�RI�,)�LV�IDOVH�

([DPSOH� ,)��$����7+(1�6(7&2/25���(/6(�6(7&2/25��

(1'
6LJQDOV�WKH�HQG�RI�D�SURFHGXUH��1RWH��7KLV�PXVW�EH�WKH�ODVW�FRPPDQG�RI�HYHU\�SURFHGXUH�

(5$6(�QDPH�RI�SURFHGXUH

(UDVHV�WKH�QDPHG�SURFHGXUH�

),567�>OLVW@
*LYHV�WKH�ILUVW�LWHP�RI�D�OLVW�

([DPSOH� &$//�),567�>�����@��180

),567��ZRUG
*LYHV�WKH�ILUVW�FKDUDFWHU�RI�D�ZRUG�

([DPSOH� &$//�),567��5$/3+��,1,7,$/

)25:$5'�QXPEHU

0RYHV�WKH�7XUWOH�RU�D�VSULWH�IRUZDUG�WKH�QXPEHU�RI�VWHSV�LQGLFDWHG�
([DPSOH� )25:$5'���
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)5((=(
6WRSV�WKH�PRWLRQ�RI�WKH�VSULWHV�

*2
7HOOV�WKH�SURFHGXUH�WR�JR�ZKHUH�WKH�ODEHO�LV�

([DPSOH� ����0$.(��;��;��
,)��;��<�*2����

*5($7(5�QXPEHU�QXPEHU
*LYHV�WUXH�LI�WKH�ILUVW�QXPEHU�LV�JUHDWHU�WKDQ�VHFRQG�QXPEHU��*LYHV�IDOVH�LI�WKH�ILUVW�QXPEHU�LV
QRW�JUHDWHU�WKDQ�WKH�VHFRQG�QXPEHU�

([DPSOH� 35,17�*5($7(5����

+($',1*
*LYHV�WKH�KHDGLQJ�RI�WKH�DFWLYH�VSULWH�

([DPSOH� 35,17�+($',1*

+,'(7857/(
0DNHV�WKH�7XUWOH�GLVDSSHDU�

+20(
&OHDUV�WKH�VFUHHQ�DQG�PDNHV�WKH�7XUWOH�JR�WR�WKH�FHQWHU�RI�WKH�VFUHHQ�DQG�IDFH�QRUWK��0DNHV�WKH
DFWLYH�VSULWH�JR�WR�WKH�FHQWHU�RI�WKH�VFUHHQ�

,)�UHODWLRQ
/RRNV�DW�D�UHODWLRQ�DQG�UHWXUQV�WUXH�RU�IDOVH�

([DPSOH� ,)��5('� ���7+(1�35,17��*22'

,))�DFWLRQ
'HWHUPLQHV�WKH�DFWLRQ�WDNHQ�LI�WKH�UHVXOW�RI�WKH�7(67�FRPPDQG�LV�IDOVH�

([DPSOH� 7(67�;&25�!���
,))�6(7&2/25��*5((1

,)7�DFWLRQ
'HWHUPLQHV�WKH�DFWLRQ�WDNHQ�LI�WKH�UHVXOW�RI�WKH�7(67�FRPPDQG�LV�WUXH�

([DPSOH� 7(67�6+$3( �
,)7�6(7+($',1*���
,))�6(7+($',1*��

,6�QXPEHU�QXPEHU���ZRUGV��RU��FKDUDFWHUV
*LYHV�WUXH�LI�ERWK�QXPEHUV��ZRUGV��RU�FKDUDFWHUV�DUH�HTXDO��*LYHV�IDOVH�LI�ERWK�QXPEHUV��ZRUGV�
RU�FKDUDFWHUV�DUH�QRW�HTXDO�

([DPSOH� 35,17�,6��5('��
35,17�,6��52&.(7���
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/$67�>OLVW@
*LYHV�WKH�ODVW�LWHP�RI�D�OLVW�

([DPSOH� 7(//�/$67�>��������@

/$67��ZRUG
*LYHV�WKH�ODVW�FKDUDFWHU�RI�D�ZRUG�

([DPSOH� &$//�/$67��;<=
35,17��=

/()7�QXPEHU

7XUQV�WKH�7XUWOH�RU�D�VSULWH�OHIW�WKH�QXPEHU�RI�GHJUHHV�LQGLFDWHG�
([DPSOH� /()7����

/(66�QXPEHU�QXPEHU

*LYHV�WUXH�LI�WKH�ILUVW�QXPEHU�LV�OHVV�WKDQ�WKH�VHFRQG�QXPEHU��*LYHV�IDOVH�LI�WKH�ILUVW�QXPEHU�LV
QRW�OHVV�WKDQ�WKH�VHFRQG�QXPEHU�

([DPSOH� ,)�/(66��;���7+$1�6(7+($',1*���

/22./,.(�QXPEHU

7HOOV�D�VSULWH�ZKDW�VKDSH�WR�ORRN�OLNH�
([DPSOH� /22./,.(��

/22./,.(��ZRUG
7HOOV�D�VSULWH�ZKDW�VKDSH�WR�ORRN�OLNH�

([DPSOH� /22./,.(��758&.

0$.(��QDPH�WKLQJ

*LYHV�D�QDPH�WR�D�YDOXH�
([DPSOH� 0$.(��-2+1���

0$.(&+$5�QXPEHU

3URYLGHV�D�JULG�IRU�GHVLJQLQJ�D�FKDUDFWHU�RQ�D�WLOH�
([DPSOH� 0$.(&+$5����

0$.(6+$3(�QXPEHU

3URYLGHV�D�JULG�IRU�GHVLJQLQJ�D�VKDSH�
([DPSOH� 0$.(6+$3(���

12%((3
7XUQV�RII�WKH�WRQH�

127
/RRNV�DW�D�UHODWLRQV�DQG�UHWXUQV�WUXH�RU�IDOVH�

([DPSOH� 35,17�127��5('� ��
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127857/(
/HDYHV�WKH�7XUWOH�0RGH�

180%(52)�VKDSH��WLOH��KHDGLQJ��FRORU��VSHHG��ZKR
*LYHV�QXPEHU�RI�IHDWXUH�

([DPSOH� 35,17�180%(52)�63(('

287387�DQ\WKLQJ
&DXVHV�D�SURFHGXUH�WR�UHWXUQ�D�YDOXH�WR�WKH�OHYHO�IURP�ZKLFK�LW�ZDV�FDOOHG�

([DPSOH� 72�648$5(�1 72�%
35,17�% 287387��1���1
(1' (1'

3(1'2:1
0DNHV�WKH�7XUWOH
V�SHQ�UHDG\�WR�GUDZ�D�OLQH�

3(1(5$6(
0DNHV�WKH�7XUWOH
V�SHQ�UHDG\�WR�HUDVH�D�OLQH�

3(15(9(56(
0DNHV�WKH�7XUWOH
V�SHQ�UHDG\�WR�GUDZ�D�QHZ�OLQH�RU�HUDVH�D�OLQH�LI�LW�FURVVHV�RU�FRYHUV�D�OLQH�LW�KDV
DOUHDG\�GUDZQ�

3(183
0DNHV�WKH�7XUWOH
V�SHQ�UHDG\�WR�PRYH�ZLWKRXW�GUDZLQJ�D�OLQH�

3$
3ULQWV�DOO�WKH�SULPLWLYHV��SURFHGXUHV��DQG�QDPHV�

31
3ULQWV�DOO�WKH�QDPHV�

32�SURFHGXUH�QDPH

3ULQWV�RXW�SURFHGXUH�

33
3ULQWV�WKH�QDPHV�RI�WKH�SURFHGXUHV�WKH�FRPSXWHU�NQRZV�

35,17
3ULQWV�ZKDW�IROORZV�DQG�UHWXUQV�WKH�FXUVRU�WR�WKH�EHJLQQLQJ�RI�WKH�QH[W�OLQH�

([DPSOH� 35,17��+(//2

35,17&+$5�QXPEHU

3ULQWV�WKH�FKDUDFWHU�WKDW�KDV�WKDW�QXPEHU�
([DPSOH� 35,17&+$5���
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352'8&7�QXPEHU�QXPEHU

0XOWLSOLHV�WKH�ILUVW�QXPEHU�E\�WKH�VHFRQG�QXPEHU�DQG�JLYHV�WKH�DQVZHU�
([DPSOH� 35,17�352'8&7����

3877,/(�FKDUDFWHU�QXPEHU�URZ�QXPEHU�FROXPQ�QXPEHU

3XWV�D�FKDUDFWHU�DW�WKH�SRLQW�ZKHUH�WKH�URZ�DQG�FROXPQ�PHHW�
([DPSOH� 37���������

4827,(17�QXPEHU�QXPEHU

'LYLGHV�WKH�ILUVW�QXPEHU�E\�WKH�VHFRQG�QXPEHU�DQG�JLYHV�WKH�DQVZHU�ZLWKRXW�WKH�UHPDLQGHU�
([DPSOH� 35,17�4827,(17�����

5$1'20
*LYHV�D�UDQGRP�QXPEHU�IURP���WKURXJK���

([DPSOH� 35,17�5$1'20

5&"
5HWXUQV�WUXH�LI�D�NH\�KDV�EHHQ�SUHVVHG�

5($'&+$5
:DLWV�IRU�D�NH\�WR�EH�SUHVVHG�DQG�JLYHV�WKH�NH\�FKDUDFWHU�

5($'/,1(
:DLWV�IRU�LQIRUPDWLRQ��DQG�JLYHV�LQIRUPDWLRQ�DV�D�OLVW�

([DPSOH� 0$.(��;�5($'/,1(

5(&$//
(QWHUV�WKH�5HFDOO�0RGH�IRU�UHFDOOLQJ�SURFHGXUHV��VKDSHV��DQG�WLOHV�

5(3($7�QXPEHU�>OLVW@
5HSHDWV�D�OLVW�WKH�QXPEHU�RI�WLPHV�LQGLFDWHG�

([DPSOH� 5(3($7���>)25:$5'����5,*+7���@

5,*+7�QXPEHU

7XUQV�WKH�7XUWOH�RU�D�VSULWH�ULJKW�WKH�QXPEHU�RI�GHJUHHV�LQGLFDWHG�
([DPSOH� 5,*+7���

581�>OLVW@
0DNHV�WKH�DFWLRQ�LQ�WKH�OLVW�KDSSHQ�

([DPSOH� 0$.(��;�>)25:$5'����5,*+7���@
581��;

6$9(
(QWHUV�WKH�6DYH�0RGH�IRU�VDYLQJ�SURFHGXUHV��VKDSHV��DQG�WLOHV�
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6(17(1&(�WZR�LQSXWV��ZRUG�RU�>OLVW@
-RLQV�WZR�LQSXWV�WR�PDNH�D�OLVW�

([DPSOH� &$//�><28�$5(@��;
&$//�>0<�)5,(1'@��<
35,17�6(17(1&(��;��<

6(7&2/25�QXPEHU

*LYHV�WKH�DFWLYH�VSULWH�RU�7XUWOH�WKH�VSHFLILHG�FRORU�
([DPSOH� 6(7&2/25���

6(7&2/25��ZRUG
*LYHV�WKH�DFWLYH�VSULWH�RU�7XUWOH�WKH�VSHFLILHG�FRORU�

([DPSOH� 6(7&2/25��:+,7(

6(7&2/25�>QXPEHU�QXPEHU@
*LYHV�D�WLOH�WKH�IRUHJURXQG�DQG�EDFNJURXQG�FRORU�LQGLFDWHG�

([DPSOH� 7(//�7,/(����
6(7&2/25�>���@

6(7+($',1*�QXPEHU

*LYHV�WKH�DFWLYH�VSULWH�WKH�KHDGLQJ�LQGLFDWHG�
([DPSOH� 6(7+($',1*����

6(763(('�QXPEHU

*LYHV�WKH�DFWLYH�VSULWH�RU�7XUWOH�WKH�VSHHG�LQGLFDWHG��7KH�QXPEHU�PXVW�EH�IURP������WKURXJK
����
([DPSOH� 6(763(('���

6+$3(
*LYHV�WKH�VKDSH�QXPEHU�RI�WKH�DFWLYH�VSULWH�

([DPSOH� 35,17�6+$3(

6+2:7857/(
0DNHV�WKH�7XUWOH�UHDSSHDU�DIWHU�\RX�XVH�+,'(7857/(�

63(('
*LYHV�WKH�VSHHG�RI�WKH�DFWLYH�VSULWH�

([DPSOH� 35,17�63(('

635,7(�QXPEHU

1DPHV�LQYLVLEOH�REMHFW�WKDW�GRHV�ZRUN�
([DPSOH� 7(//�635,7(��
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6723
6WRSV�D�SURFHGXUH�

([DPSOH� ,)�6+$3( ��6723

680�QXPEHU�QXPEHU

$GGV�WZR�QXPEHUV�DQG�JLYHV�WKH�DQVZHU�
([DPSOH� 35,17�680����

69�QXPEHU�QXPEHU

*LYHV�WKH�DFWLYH�VSULWH�WKH�[�YHORFLW\�DQG�\�YHORFLW\�LQGLFDWHG�
([DPSOH� 69������

6;�QXPEHU

*LYHV�WKH�DFWLYH�VSULWH�RU�7XUWOH�WKH�[�FRRUGLQDWH�LQGLFDWHG�
([DPSOH� 6;���

6;9�QXPEHU

*LYHV�WKH�[�YHORFLW\�WR�WKH�DFWLYH�VSULWH�
([DPSOH� 6;9���

6;<�QXPEHU�QXPEHU

*LYHV�WKH�DFWLYH�VSULWH�RU�7XUWOH�WKH�[�FRRUGLQDWH�DQG�\�FRRUGLQDWH�LQGLFDWHG�
([DPSOH� 6;<���������

6<�QXPEHU

*LYHV�WKH�DFWLYH�VSULWH�RU�7XUWOH�WKH�\�FRRUGLQDWH�LQGLFDWHG�
([DPSOH� 6<����

6<9�QXPEHU

*LYHV�WKH�\�YHORFLW\�WR�WKH�DFWLYH�VSULWH�
([DPSOH� 6<9���

7(//�>OLVW@
$OHUWV�D�OLVW�RI�VSULWHV�

([DPSOH� 7(//�>��������@

7(//�QXPEHU

$OHUWV�VSULWH�ZLWK�WKDW�QXPEHU�
([DPSOH� 7(//��

7(//�ZRUG
$OHUWV�WKH�7XUWOH��VSULWH��WLOH��RU�EDFNJURXQG�

([DPSOH� 7(//�%$&.*5281'
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7(//��ZRUG
$OHUWV�DOO�WKH�VSULWHV�QDPHG�E\��ZRUG�

([DPSOH� 7(//��$//

7(67�RSHUDWLRQ
5HDGV�WUXH�RU�IDOVH�IURP�WKH�RSHUDWLRQ�DQG�GHWHUPLQHV�WKH�QH[W�VWHS�

([DPSOH� 7(67�&2/25� ��
,)7�6(7&2/25��
,))�5,*+7���

7(;7��SURFHGXUH
)RUPV�D�OLVW�RI�WKH�VWDWHPHQWV�LQ�D�SURFHGXUH�

([DPSOH� 0$.(��;�7(;7��%
35,17��;

7+$:
6WDUWV�WKH�PRWLRQ�RI�WKH�VSULWH�RU�VSULWHV�DIWHU�)5((=(�

7+(1�DFWLRQ
'HWHUPLQHV�WKH�DFWLRQ�WDNHQ�DIWHU�WKH�,)�FRPPDQG�

([DPSOH� ,)��; ���7+(1�6(7&2/25��

7,/(
'HILQHV�D�FKDUDFWHU�ZLWK�D�QXPEHU�

([DPSOH� 7(//�7,/(���

72�QDPH

'HILQHV�D�SURFHGXUH�

75$&(%$&.
/LVWV�VXESURFHGXUH�LI�SDXVHG�

7857/(
1DPH�RI�WKH���LQ�WKH�7XUWOH�0RGH�

([DPSOH� 7(//�7857/(

7<3(��ZRUG��FKDUDFWHU���V\PERO�RU�>OLVW@
3ULQWV�ZKDW�IROORZV�ZLWKRXW�UHWXUQLQJ�WKH�FXUVRU�WR�WKH�EHJLQQLQJ�RI�WKH�QH[W�OLQH�

([DPSOH� 7<3(�>+,�-$1@

:$,7�QXPEHU

3DXVHV�QXPEHU�WLPHV������RI�D�VHFRQG�
([DPSOH� :$,7���
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:+(5(
*LYHV�WKH�[�FRRUGLQDWH�DQG�\�FRRUGLQDWH�DQG�KHDGLQJ�RI�WKH�7XUWOH�

([DPSOH� 7(//�7857/(
6;<������
6(7+($',1*���
35,17�:+(5(

:+2
*LYHV�WKH�QXPEHU�RI�WKH�DFWLYH�VSULWH��7XUWOH��RU�WLOH�

([DPSOH� 35,17�:+2

;&25
*LYHV�WKH�[�FRRUGLQDWH�RI�WKH�DFWLYH�VSULWH�RU�7XUWOH�

([DPSOH� 35,17�;&25

;9(/
*LYHV�WKH�[�YHORFLW\�RI�WKH�DFWLYH�VSULWH�

([DPSOH� 6;9�;9(/���

<&25
*LYHV�WKH�\�FRRUGLQDWH�RI�WKH�DFWLYH�VSULWH�RU�7XUWOH�

([DPSOH� 35,17�<&25

<285180%(5
*LYHV�WKH�QXPEHU�RI�WKH�DFWLYH�VSULWH�

([DPSOH� 7(//��$//
($&+�>6(7&2/25�<285180%(5@

<9(/
*LYHV�WKH�\�YHORFLW\�RI�WKH�DFWLYH�VSULWH�

([DPSOH� 6<9�<9(/���
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12. Appendix C. SHAPE CHART

7KH�IROORZLQJ�FKDUW�JLYHV�WKH�QXPEHU�DQG�VKDSH�RI�HDFK�RI�WKH�ILYH�VSULWHV�GHILQHG�E\�7,�/2*2��:KHQ
\RX�WHOO�D�VSULWH�RU�D�OLVW�RI�VSULWHV�WR�&$55<�D�VKDSH��GRWV�����PXVW�EH�W\SHG�LQ�IURQW�RI�WKH�ZRUG��1R�GRWV
����DUH�W\SHG�LI�\RX�XVH�WKH�QXPEHU��<RX�FDQ�XVH�HLWKHU�WKH�ZRUG�RU�WKH�QXPEHU�VLQFH�WKH�FRPSXWHU
XQGHUVWDQGV�ERWK�

1XPEHU 6KDSH 'HVLJQ

� 3/$1(

� 758&.

� 52&.(7

� %$//

� %2;
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13. Appendix D. COLOR CHART

7KH�IROORZLQJ�FKDUW�OLVWV�WKH����FRORUV�DQG�WKHLU�QXPEHUV��:KHQ�\RX�WHOO�D�VSULWH�RU�D�OLVW�RI�VSULWHV�WR
6(7&2/25��GRWV�����PXVW�EH�W\SHG�LQ�IURQW�RI�WKH�ZRUG��1R�GRWV�����DUH�W\SHG�LI�\RX�XVH�WKH�QXPEHU��<RX
FDQ�XVH�HLWKHU�WKH�ZRUG�RU�WKH�QXPEHU�VLQFH�WKH�FRPSXWHU�XQGHUVWDQGV�ERWK�

&RORU 1XPEHU &RORU 1XPEHU

&/($5 � 5867 ��
%/$&. � 25$1*( ��
*5((1 � <(//2: ��
/,0( � /(021 ��
%/8( � 2/,9( ��
6.< � 3853/( ��
5(' � *5$< ��
&<$1 � :+,7( ��
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14. Appendix E. CODE NUMBER and CHARACTER CHART

7KH�IROORZLQJ�FKDUWV�JLYH�\RX�WKH�JURXS�DQG�FRGH�QXPEHU�RI�HDFK�FKDUDFWHU��V\PERO��DQG�QXPEHU�WKDW
WKH�FRPSXWHU�XQGHUVWDQGV�

*URXS�� *URXS�� *URXS�� *URXS��

&RGH &KDUDFWHU &RGH &KDUDFWHU &RGH &KDUDFWHU &RGH &KDUDFWHU

1XPEHU 1XPEHU 1XPEHU 1XPEHU

�� �VSDFH� �� � �� � �� �
�� � �� � �� � �� �
�� � ��  �� � �� �
�� � �� � �� � �� �
�� � �� � �� � �� �
�� � �� � �� � ��  
�� 	 �� � �� � �� !
�� 
 �� � �� � �� "

*URXS�� *URXS�� *URXS�� *URXS��

&RGH &KDUDFWHU &RGH &KDUDFWHU &RGH &KDUDFWHU &RGH &KDUDFWHU

1XPEHU 1XPEHU 1XPEHU 1XPEHU

�� # �� + �� 3 �� ;
�� $ �� , �� 4 �� <
�� % �� - �� 5 �� =
�� & �� . �� 6 �� >
�� ' �� / �� 7 �� ?
�� ( �� 0 �� 8 �� @
�� ) �� 1 �� 9 �� A
�� * �� � �� : �� B
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15. Appendix F. MESSAGES

7KH�IROORZLQJ�LV�D�OLVW�RI�PHVVDJHV�WKH�FRPSXWHU�SULQWV�LI�LW�GRHVQ
W�XQGHUVWDQG�VRPHWKLQJ�\RX
YH�WROG�LW�
(DFK�PHVVDJH�LV�IROORZHG�E\�D�VKRUW�H[SODQDWLRQ�WR�KHOS�\RX�FRUUHFW�D�PLVWDNH�RU�D�EXJ�

15.1. GENERAL

0HVVDJH ([SODQDWLRQ

&$1
7 &RPSXWHU�FDQ
W�GR�ZKDW�\RX�WROG�LW�WR�GR�

'2(61
7�/,.(�$6�,1387 &RPSXWHU�GRHVQ
W�OLNH�D�QXPEHU��ZRUG��RU�OLVW�

���+$6�12�9$/8( 1R�YDOXH�ZDV�JLYHQ�WR�VRPHWKLQJ�WKDW�QHHGHG�D�YDOXH�

127+,1*�%()25(�7+(��� &RPSXWHU�QHHGV�D�PDWKHPDWLFDO�RSHUDWLRQ�

287�2)�63$&( &RPSXWHU�LV�RXW�RI�PHPRU\�VSDFH�

3$86(' AID�ZDV�SUHVVHG�

67233(' BACK �ZDV�SUHVVHG�

7(//�0(�+2:�72 &RPSXWHU�GLGQ
W�XQGHUVWDQG�WKH�FRPPDQG��RIWHQ�D�W\SLQJ�HUURU�

7(//�0(�025( &RPSXWHU�QHHGV�D�QXPEHU�RU�D�YDULDEOH�WR�JR�ZLWK�WKH�FRPPDQG�

7(//�0(�:+$7�72�'2�:,7+ &RPSXWHU�XQGHUVWDQGV�LQVWUXFWLRQV�EXW�GRHVQ
W�NQRZ�ZKDW�WR�GR
ZLWK�LW�

<28�75,('�72�',9,'(�%<�=(52 &RPSXWHU�FDQQRW�GLYLGH�E\�]HUR�
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15.2. TURTLE

0HVVDJH ([SODQDWLRQ

287�2)�,1. 7XUWOH� KDV� QR�PRUH� WLOHV� WR� GUDZ� RQ�� 7R� FRQWLQXH�� FOHDU� WKH
VFUHHQ�

15.3. PROCEDURE

0HVVDJH ([SODQDWLRQ

$�/$%(/�,6�287�2)�3/$&( $�ODEHO�LQ�WKH�SURFHGXUH�LV�PLVSODFHG�

$7�/(9(/�/,1(�2) 7KH�FRPSXWHU�VWDWHV�WKH�OHYHO��OLQH��DQG�QDPH�RI�WKH�SURFHGXUH
ZKHUH�LW�GRHVQ
W�XQGHUVWDQG�VRPHWKLQJ�

���','1
7�287387 $�SURFHGXUH�FDQQRW�UHWXUQ�D�YDOXH�WR�WKH�OHYHO�IURP�ZKLFK�LW�ZDV
FDOOHG�

(/6(�,6�287�2)�3/$&( ,Q�DQ�,)�7+(1�(/6(�FRPPDQG��(/6(�LV�RXW�RI�SODFH�

���0867�%(�,1�$�352&('85( ,QIRUPDWLRQ�PXVW�DSSHDU�LQ�D�SURFHGXUH�

352&('85(�127
%(,1*�'(),1(' (1'�DSSHDUV�DV�WKH�ODVW�FRPPDQG�ZLWKRXW�72�EHLQJ�WKH�ILUVW

FRPPDQG�

7+(1�,6�287�2)�3/$&( ,Q�DQ�,)�7+(1�(/6(�FRPPDQG��7+(1�LV�RXW�RI�SODFH�

722�0$1<�68%/,676 7RR�PDQ\�EUDFNHWV�LQ�RQH�SURFHGXUH�

:+(5(�,6�7+(�/$%(/ $�ODEHO�LV�PLVVLQJ�

15.4. SYMBOLS

0HVVDJH ([SODQDWLRQ

0,60$7&+('�%5$&.(76 %UDFNHWV�QHHG�WR�PDWFK�

81(;3(&7('���� 2QH�SDUHQWKHVLV�LV�PLVSODFHG�

���6�1(('('�$5281' 3DUHQWKHVHV�DUH�QHHGHG�
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16. CARING FOR THE MODULE

7KHVH�PRGXOHV�DUH�GXUDEOH�GHYLFHV��EXW�WKH\�VKRXOG�EH�KDQGOHG�ZLWK�WKH�VDPH�FDUH�\RX�ZRXOG�JLYH�DQ\
RWKHU� SLHFH� RI� HOHFWURQLF� HTXLSPHQW��.HHS� WKH�PRGXOH� FOHDQ� DQG� GU\�� DQG� GRQ
W� WRXFK� WKH� UHFHVVHG
FRQWDFWV�

&$87,21�

7KH�FRQWHQWV�RI�D�&RPPDQG�0RGXOH�FDQ�EH
GDPDJHG�E\�VWDWLF�HOHFWULFLW\�GLVFKDUJHV�

6WDWLF�HOHFWULFLW\�EXLOG�XSV�DUH�PRUH�OLNHO\�WR�RFFXU�ZKHQ�WKH�QDWXUDO�KXPLGLW\�RI�WKH�DLU�LV�ORZ��GXULQJ
ZLQWHU�RU�LQ�DUHDV�ZLWK�GU\�FOLPDWHV���7R�DYRLG�GDPDJLQJ�WKH�PRGXOH��MXVW�WRXFK�DQ\�PHWDO�REMHFW��D
GRRUNQRE��D�GHVN�ODPS��HWF���EHIRUH�KDQGOLQJ�WKH�PRGXOH�

,I�VWDWLF�HOHFWULFLW\�LV�D�SUREOHP�ZKHUH�\RX�OLYH��\RX�PD\�ZDQW�WR�EX\�D�VSHFLDO�FDUSHW�WUHDWPHQW�WKDW
UHGXFHV�VWDWLF�EXLOG�XS��7KHVH�FRPPHUFLDO�SUHSDUDWLRQV�DUH�XVXDOO\�DYDLODEOH�IURP�ORFDO�KDUGZDUH�DQG
RIILFH�VXSSO\�VWRUHV�

17. IN CASE OF DIFFICULTY

,I�WKH�PRGXOH�DFWLYLWLHV�GR�QRW�DSSHDU�WR�EH�RSHUDWLQJ�SURSHUO\��UHWXUQ�WR�WKH�PDVWHU�WLWOH�VFUHHQ�E\
SUHVVLQJ�QUIT��:LWKGUDZ�WKH�PRGXOH��DOLJQ�LW�ZLWK�WKH�PRGXOH�RSHQLQJ��DQG�UHLQVHUW�LW�FDUHIXOO\��7KHQ
SUHVV�DQ\�NH\�WR�PDNH�WKH�PDVWHU�VHOHFWLRQ�OLVW�DSSHDU��5HSHDW�WKH�VHOHFWLRQ�SURFHVV���1RWH��,Q�VRPH
LQVWDQFHV��LW�PD\�EH�QHFHVVDU\�WR�WXUQ�WKH�FRPSXWHU�RII��ZDLW�VHYHUDO�VHFRQGV��DQG�WKHQ�WXUQ�LW�RQ�DJDLQ��

,I� WKH�PRGXOH� LV� DFFLGHQWDOO\� UHPRYHG� IURP� WKH� VORW�ZKLOH� WKH�PRGXOH� FRQWHQWV� DUH�EHLQJ�XVHG�� WKH
FRPSXWHU�PD\�EHKDYH�HUUDWLFDOO\��7R�UHVWRUH� WKH�FRPSXWHU� WR�QRUPDO�RSHUDWLRQ�� WXUQ� WKH�FRPSXWHU
FRQVROH�RII��DQG�ZDLW�D�IHZ�VHFRQGV��7KHQ��UHLQVHUW�WKH�PRGXOH��DQG�WXUQ�WKH�FRPSXWHU�RQ�DJDLQ�

,I�\RX�KDYH�DQ\�GLIILFXOW\�ZLWK�\RXU�FRPSXWHU�RU�WKH�7,�/2*2�PRGXOH��SOHDVH�FRQWDFW�WKH�GHDOHU�IURP
ZKRP�\RX�SXUFKDVHG�WKH�XQLW�DQG�RU�PRGXOH�IRU�VHUYLFH�GLUHFWLRQV�

$GGLWLRQDO�LQIRUPDWLRQ�FRQFHUQLQJ�XVH�DQG�VHUYLFH�FDQ�EH�IRXQG�LQ�\RXU�8VHU
V�5HIHUHQFH�*XLGH�

18. BYE command

,Q�FHUWDLQ�LQVWDQFHV�ZKHQ�\RX�W\SH�DQG�HQWHU�WKH�%<(�FRPPDQG�WR�OHDYH�WKH�PRGXOH��WKH�FRPSXWHU
FRQVROH�PD\�ORFN�XS��,I�WKLV�KDSSHQV��VLPSO\�WXUQ�WKH�FRQVROH�RII��ZDLW�D�PRPHQW��DQG�WKHQ�WXUQ�LW�RQ
DJDLQ�
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19. WARRANTY

7H[DV� ,QVWUXPHQWV� ,QFRUSRUDWHG� H[WHQGV� WKLV� FRQVXPHU� ZDUUDQW\� RQO\� WR� WKH� RULJLQDO� FRQVXPHU
SXUFKDVHU�

19.1. WARRANTY COVERAGE

7KLV�ZDUUDQW\�FRYHUV�WKH�HOHFWURQLF�DQG�FDVH�FRPSRQHQWV�RI�WKH�VRIWZDUH�PRGXOH�DQG�GLVNHWWH��7KHVH
FRPSRQHQWV�LQFOXGH�DOO�VHPLFRQGXFWRU�FKLSV�DQG�GHYLFHV��SODVWLFV��ERDUGV��ZLULQJ��DQG�DOO�RWKHU�KDUGZDUH
FRQWDLQHG�LQ�WKLV�PRGXOH�DQG�GLVNHWWH���WKH�+DUGZDUH����7KLV�OLPLWHG�ZDUUDQW\�GRHV�QRW�H[WHQG�WR�WKH
SURJUDPV�FRQWDLQHG�LQ�WKH�VRIWZDUH�PRGXOH��WKH�GLVNHWWH��DQG�WKH�DFFRPSDQ\LQJ�ERRN�PDWHULDOV���WKH
3URJUDPV���

7KH�+DUGZDUH� LV�ZDUUDQWHG� DJDLQVW�PDOIXQFWLRQ� GXH� WR� GHIHFWLYH�PDWHULDOV� RU� FRQVWUXFWLRQ��7+,6
:$55$17<� ,6� 92,'� ,)� 7+(� +$5':$5(� +$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�

19.2. WARRANTY DURATION

7KH�+DUGZDUH�LV�ZDUUDQWHG�IRU�D�SHULRG�RI�WKUHH�PRQWKV�IURP�WKH�GDWH�RI�WKH�RULJLQDO�SXUFKDVH�E\�WKH
FRQVXPHU�

19.3. 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/$5�385326(��$5(�/,0,7('�,1�'85$7,21�72�7+(�$%29(�7+5((�0217+

3(5,2'��7(;$6�,167580(176�6+$//�127�%(�/,$%/(�)25�/266�2)�86(�2)�7+(

+$5':$5(�25�27+(5� ,1&,'(17$/�25�&216(48(17,$/�&2676��(;3(16(6��25

'$0$*(6�,1&855('�%<�7+(�&21680(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�LQ�WKRVH�VWDWHV�

19.4. 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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19.5. PERFORMANCE BY TI UNDER WARRANTY

'XULQJ�WKH�DERYH�WKUHH�PRQWK�ZDUUDQW\�SHULRG��GHIHFWLYH�+DUGZDUH�ZLOO�EH�UHSODFHG�ZKHQ�LW�LV�UHWXUQHG
SRVWDJH�SUHSDLG�WR�D�7H[DV�,QVWUXPHQWV�6HUYLFH�)DFLOLW\�OLVWHG�EHORZ��7KH�UHSODFHPHQW�+DUGZDUH�ZLOO�EH
ZDUUDQWHG�IRU�WKUHH�PRQWKV�IURP�GDWH�RI�UHSODFHPHQW��2WKHU�WKDQ�WKH�SRVWDJH�UHTXLUHPHQW��QR�FKDUJH
ZLOO�EH�PDGH�IRU�UHSODFHPHQW�

7,�VWURQJO\�UHFRPPHQGV�WKDW�\RX�LQVXUH�WKH�+DUGZDUH�IRU�YDOXH�SULRU�WR�PDLOLQJ�

19.6. TEXAS INSTRUMENTS CONSUMER SERVICE FACILITIES

7H[DV�,QVWUXPHQWV�6HUYLFH�)DFLOLW\ *HRSK\VLFDO�6HUYLFHV�,QFRUSRUDWHG
3�2��%R[����� ���6KHOOH\�5RDG
/XEERFN��7H[DV������ 5LFKPRQG�+LOO��2QWDULR��&DQDGD�/�&��*�

&RQVXPHUV�LQ�&DOLIRUQLD�DQG�2UHJRQ�PD\�FRQWDFW�WKH�IROORZLQJ�7H[DV�,QVWUXPHQWV�RIILFHV�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������

�������������

19.7. IMPORTANT NOTICE OF DISCLAIMER REGARDING THE PROGRAMS

7KH�IROORZLQJ�VKRXOG�EH�UHDG�DQG�XQGHUVWRRG�EHIRUH�SXUFKDVLQJ�DQG�RU�XVLQJ�WKH�VRIWZDUH�PRGXOH�DQG
GLVNHWWH�

7,�GRHV�QRW�ZDUUDQW�WKDW�WKH�3URJUDPV�ZLOO�EH�IUHH�IURP�HUURU�RU�ZLOO�PHHW�WKH�VSHFLILF�UHTXLUHPHQWV�RI
WKH�FRQVXPHU��7KH�FRQVXPHU�DVVXPHV�FRPSOHWH�UHVSRQVLELOLW\�IRU�DQ\�GHFLVLRQ�PDGH�RU�DFWLRQV�WDNHQ
EDVHG�RQ�LQIRUPDWLRQ�REWDLQHG�XVLQJ�WKH�3URJUDPV��$Q\�VWDWHPHQWV�PDGH�FRQFHUQLQJ�WKH�XWLOLW\�RI�WKH
3URJUDPV�DUH�QRW�WR�EH�FRQVWUXHG�DV�H[SUHVVHG�RU�LPSOLHG�ZDUUDQWLHV�

7(;$6� ,167580(176�0$.(6� 12�:$55$17<�� (,7+(5� (;35(66('� 25� ,03/,('�

,1&/8',1*�%87�127�/,0,7('�72�$1<�,03/,('�:$55$17,(6�2)�0(5&+$17$%,/,7<

$1'� ),71(66� )25� $� 3$57,&8/$5� 385326(�� 5(*$5',1*� 7+(� 352*5$06� $1'

0$.(6�$//�352*5$06�$9$,/$%/(�62/(/<�21�$1��$6�,6��%$6,6�
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,1�12�(9(17�6+$//�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+(�352*5$06�$1'�7+(�62/(�$1'

(;&/86,9(�/,$%,/,7<�2)�7(;$6� ,167580(176��5(*$5'/(66�2)�7+(�)250�2)

$&7,21��6+$//�127�(;&(('�7+(�385&+$6(�35,&(�2)�7+(�62)7:$5(�02'8/(

$1'�&$66(77(�25�',6.(77(��025(29(5��7(;$6� ,167580(176�6+$//�127�%(

/,$%/(�)25�$1<�&/$,0�2)�$1<�.,1'�:+$762(9(5�%<�$1<�27+(5�3$57<�$*$,167

7+(�86(5�2)�7+(�352*5$06�

6RPH�VWDWHV�GR�QRW�DOORZ�WKH�H[FOXVLRQ�RU�OLPLWDWLRQ�RI�LPSOLHG�ZDUUDQWLHV�RU�FRQVHTXHQWLDO�GDPDJHV��VR
WKH�DERYH�OLPLWDWLRQV�RU�H[FOXVLRQV�PD\�QRW�DSSO\�WR�\RX�LQ�WKRVH�VWDWHV�



>EDFN�FRYHU@

7H[DV�,QVWUXPHQWV
,1&25325$7('

Printed in U.S.A. 1043608-2
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Statement of File Ori gin

7KLV�ILOH�ZDV�FUHDWHG�IRU�XVHUV�RI�3&����D�7,�����$�HPXODWRU�UXQQLQJ�RQ�DQ�,%0�3&�

5HSURGXFHG� ZLWK� SHUPLVVLRQ� RI� WKH� SXEOLVKHU� &RS\ULJKW� ������� 7H[DV� ,QVWUXPHQWV
,QFRUSRUDWHG��7KLV�ILOH�ZDV�FUHDWHG�E\�VFDQQLQJ�WKH�PDQXDO�RULJLQDOO\�VXSSOLHG�ZLWK�WKH
7H[DV� ,QVWUXPHQWV� SURGXFW� 3+0������ $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�������


