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´iµi¶�· ¸i·�¹�ºi»i¼�½i¾�»i¼�´ ¿iº À�Á�¹i¶iÂi´i½�ÃiÄ�Á�¹i¶iÂi´i½�ÅiÄ�Á�¹i¶iÂi´i½�Æ�ÇiÈ
´iµi¶�· ÉiÂi´i¶iÂi´i½i¾�»i¼�´ ¿iº À¡ÉiÂi´i¶iÂi´i½iÊ�Ä!ÉiÂi´i¶iÂi´i½iË�Ä!ÉiÂi´i¶iÂi´i½�Ì�ÇiÈ

Í*ÎKÏ-ÐOÑ@ÒOÓPÔ8Õ�Ö�Ô8Õ�×/Ó
LON@.1DP482<S84*2/0BD�U1>��1N�>�Ø Ù�Ú<Û

a
.16->�Ü&Ý*Þ8Û�ßàd*480BUHFH7*DP0	d8N�DEN�0	d*N@�p4�25N�0BU*N�DPN@.*DE4*2V9�>@.`d*N�71DEN�6<)�n¢U*N�0Z��S*N�6*N@0BN@2jF-:3.1N�D

U14�rá0BU*N�\]g]�âU1>@.*6*e3N�D�0BU1N�DEN�.*D�4*2VN@eBN@9�0325:39�>@eBe3��f8r�U8:Be3N�0ZU1N�FH4*68N�68N�03N�2/F-:Z.1N@D�U*48rá03U1N�25N@>�6*:Z.1Y-:ZD�:3.103N�2/S*2/N�03N�6V)
mO482<DE48FHN�DEN�.8DP4*2/DPf84*.1eZ��4�.1N�FG4*68N�FH>@_*N�D�DPN�.1DPN@f*4*0ZU1N@25D[r�4*2j_Hr�:30ZU-FG7*e303:BS8eBN

modes.

n¢U*N�S84*DPDE:Bd8eBN�DPN@.1DP482<0Z��S8N�D�>�2/N�DE0B4825N@6-:3.`03U1N��p48eBe34�r�:3.*YH=�6*>�N�.87*FHN�2/>�0BN@6-0Z��S8N	x
´iµi¶�· ¸i·�¹�ºi»i¼�½�ã�µi¶�· ¿iº

À�ã�µi¶�·�½�ãi»�Â�ä�å�Ä
-- æ ´�»�Â�ä�åçºi·�¹�ºi»i¼

ã�µi¶�·�½�ãi·�èi¶�·i¼ æ ´iÂ�¼i·iÄ -- æ ´�·�èi¶�·i¼ æ ´iÂ�¼i·�ºi·�¹�ºi»i¼
ã�µi¶�·�½�éi¿iê�åi´�Ä

-- æ�ë ¿iê�åi´çºi·�¹�ºi»i¼
ã�µi¶�·�½iì�»�´ æ ´�¿i»�¹HÇiÈ -- æ ¼i»�´ æ ´�¿i»�¹çºi·�¹�ºi»i¼

n¢U*:BD�:BD�DPN@0�r�:30ZU`0ZU1N�LON�03í*LJN@.1DE482/í1no��S*N�9�4�FHFG>@.16*f8>�D�:3.<x
¸i·�´i½�¸i·�¹�ºi»i¼�½�ã�µi¶�·HÀ�¸i·�¹�ºi»i¼!î�ï�¸i·�¹�ºi»i¼�½�ÃiÄ!ð�»iñi·!î�ï�ã�µi¶�·�½�ãi»�Â�ä�åHÇiÈ
LON@.1DP482iF-4*68N�D�>�2/N�x

´iµi¶�· ¸i·�¹�ºi»i¼�½ið�»iñi· ¿iº
(ð�»iñi·�½iì æ�ò Ä --

¹iÂièió�·i¼�ôi¼i»�èçõ!´�»�ÃiõiÅiÆ
ð
ode_Bool, --

õ�»i¼�Ã
ð�»iñi·�½iö�ñiêi·iÄ

--
äi»�Âi¹i´�º!¹iÂièió�·i¼�»iô!ó�»i» ë · æ ¹�´�¼ æ ¹�ºi¿�´�¿i»�¹�ºð�»iñi·�½i¾iÂ ë ºi·iÄ --
äi»�Âi¹i´�º!¹iÂièió�·i¼�»iô!ó�»i» ë · æ ¹�¶�·i¼i¿i»iñiº

ð�»iñi·�½i¾�·i¼iäi·�¹i´�Ä
--

¹iÂièió�·i¼�ôi¼i»�èçÃ!´�»�Ãiõiõ
ð�»iñi·�½�Ìi· ë ºi¿�Â�ºiÄ --

ñi·iêi¼i·i·iº�Ì
ð�»iñi·�½i÷ æ å�¼i·�¹iå�·i¿�´�Ä --

ñi·iêi¼i·i·iº!÷
Mode_Rotation); --

äi»�Âi¹i´�º�¼i»�´ æ ´�¿i»�¹�º
n¢U*:BD�:BD�DPN@0�r�:30ZU`0ZU1N�LON�03í*LJN@.1DE482/í*AC486*N�9a4*FGFG>@.*6*f*>@Do:3.
¸i·�´i½�¸i·�¹�ºi»i¼�½ið�»iñi·HÀ�¸i·�¹�ºi»i¼!î�ï�¸i·�¹�ºi»i¼�½�ÃiÄ!ð�»iñi·!î�ï!ð�»iñi·�½iö�ñiêi·�ÇiÈ
�&4*2/FH>@e3e3��f�U14�r�N��1N@25f80BU1N�LON@0Bí8LJN@.1DP4825í8n¢��S*N�>�.*6-LON@0Bí8LON�.1DP4825í8As486*N�9�4*FGFG>�.*6*D�>�2/N�.1480�71DPN@6<)
mO482<9@4*.1�1N@.1:3N@.19@N�f803U*N�FH4*DE0	9�4�F¤F-4�.`0Z��S*N�D�>�.16GFH4*6*N@Do>@25N�9�48F-d�:3.1N�6H:3.*0B4Hø�Ý8ù/ú�ûBü8ý*þPÿ8ØBû3Ý*ù�� � n�U1N�DEN�>@25N�D�U148r�.
below:

´iµi¶�· Ìi»�¹�ôi¿iê�Â�¼ æ ´�¿i»�¹ ¿iº À
Config_

ãi»�Â�ä�å�Ä
--

´iµi¶�·!î�´iµi¶�·�½i´�»�Â�ä�å�Ä!è�»iñi·!î�è�»iñi·�½ió�»i» ëÌi»�¹�ôi¿iê�½i¾iÂ ë ºi·iÄ --
´iµi¶�·!î�´iµi¶�·�½i´�»�Â�ä�å�Ä!è�»iñi·!î�è�»iñi·�½i¶iÂ ë ºi·

Config_Edge, --
´iµi¶�·!î�´iµi¶�·�½i´�»�Â�ä�å�Ä!è�»iñi·!î�è�»iñ

e_edgeÌi»�¹�ôi¿iê�½�éi¿iê�åi´�Ä
--

´iµi¶�·!î�´iµi¶�·�½ ë ¿iê�åi´�Ä!è�»iñi·!î�è�»iñi·�½i¶�·i¼iäi·�¹i´



Ìi»�¹�ôi¿iê�½iì�»�´ æ ´�¿i»�¹�Ä --
´iµi¶�·!î�´iµi¶�·�½�¼i»�´ æ ´�¿i»�¹�Ä!è�»iñi·!î

--
è�»iñi·�½�¼i»�´ æ ´�¿i»�¹Ìi»�¹�ôi¿iê�½�Ìi· ë ºi¿�Â�ºiÄ --

´iµi¶�·!î�´iµi¶�·�½i´�·�èi¶�·i¼ æ ´iÂ�¼i·iÄ!è�»iñi·!î
--

è�»iñi·�½�äi· ë ºi¿�Â�º
Config_Fahrenheit); --

´iµi¶�·!î�´iµi¶�·�½i´�·�èi¶�·i¼ æ ´iÂ�¼i·iÄ!è�»iñi·!î
--

è�»iñi·�½�ô æ å�¼i·�¹iå�·i¿�´
n¢U*:BD�:BD�7*DEN�6H:B.-03U*N�g]48.*�p:ZY1í8LON�.1DP482<9@48FGFG>�.*6*f*03U1N�FG4*DE0�9@48F¤FH4�.-r�>@�-0B4H9�48.1�/:BY87125N�>�DPN�.8DP4�2�)Mn¢U1N�S*2/N��*:B4871D
0Zr�4H9�4�FGFH>�.168Do>@25N�.14*2jFH>�eZeZ��>�9�9�48F-S8eB:ZD�U1N�6Gr�:Z0BU-03U*N�DE:3.8Y1e3N�9�4*FGFG>@.16Vx
Ìi»�¹�ôi¿iê�½�¸i·�¹�ºi»i¼HÀ�¸i·�¹�ºi»i¼!î�ï�¸i·�¹�ºi»i¼�½�ÃiÄ�Ìi»�¹�ôi¿iê�Â�¼ æ ´�¿i»�¹�î�ï!ö�ñiêi·�ÇiÈ
,/.`>�686*:30B:34*.-0B4H0Z��S*N�>�.16GFH4*6*N@f*DE48FHN�DEN@.*DP4*2/D[FG>�:Z.103>�:Z.`>���ÿ��Bý8Ûár�U*N�.`9@4*.*�5:ZY*712/N�6V)]n¢U*:BD��1>�eZ71N�:3Do2/N�>@6Gr�:30ZU`03U1N
u&N�03í*LJN�.1DP4825í8c&>�eZ71N�9�4�FGFH>@.16*f�>�D�:3.
Áiô À��i·�´i½�¸i·�¹�ºi»i¼�½	� æië Â�·HÀ�¸i·�¹�ºi»i¼!î�ï�¸i·�¹�ºi»i¼�½�Ã�Ç îçõ�Ç ´iå�·�¹
n¢U*N��1>@eB71N�:3Do9@eBN@>�2/N�6Gr�:B0ZU`03U1N�g]e3N�>�2/í*LJN�.*DE4*2V9�48FGFH>�.16Vx

Clear_Sens
»i¼HÀ�¸i·�¹�ºi»i¼!î�ï�¸i·�¹�ºi»i¼�½�Ã�ÇiÈ

Í*ÎKÍ�

�O×����O×VÖ�Ô8Õ�×/Ó
R&7103S*780�S84*2/0BD�>�2/N�.*4*2/F->@e3eZ�-r�U8N@2/N�F-480B4825D�>�2/N�9@4*.1.*N�9�0BN@6<)�v�>�9@U`S*48250	U1>@Do>�Ü&Ý*Þ8Û��*>�Þ*û3þPÛ@ø�Ø3ûBÝ8ù��1>@.16H>�ÚVÝ��]Û�þ
level:

´iµi¶�· ÉiÂi´i¶iÂi´i½ið�»iñi·�½�ã�µi¶�· ¿iº À¡ÉiÂi´i¶iÂi´i½ið�»iñi·�½iÉi¹�Ä!ÉiÂi´i¶iÂi´i½ið�»iñi·�½iÉ�ôiô�ÇiÈ
´iµi¶�· ÉiÂi´i¶iÂi´i½	��¿i¼i·iä�´�¿i»�¹

is
(Output_Direć

�¿i»�¹i½i÷�»i¼ ò�æ ¼iñiÄ!ÉiÂi´i¶iÂi´i½	��¿i¼i·iä�´�¿i»�¹i½iì�·���·i¼iºi·iÄ
ÉiÂi´i¶iÂi´i½	��¿i¼i·iä�´�¿i»�¹i½�ãi»iêiê ë ·�ÇiÈ

--
´iµi¶�·!Â�ºi·iñ!´�»�º�¶�·iäi¿iô�µ�´iå�·!¶�» ò ·i¼ ë ·���· ë »iô æ ¹ç»�Âi´i¶iÂi´��
´iµi¶�· ¾�» ò ·i¼�½�ã�µi¶�· ¿iº�¼ æ ¹�êi· 0..7;

--
¶�» ò ·i¼ ë ·���· ë ñi·iôi¿�¹�¿�´�¿i»�¹�ºiÄ�º�Âi¶i¶ ë ¿i·iñ æ º æ äi»�¹	��·�¹�¿i·�¹�äi·
¾�» ò ·i¼�½�éi» ò�� äi»�¹�º�´ æ ¹i´ ¾�» ò ·i¼�½�ã�µi¶�· � î 1;¾�» ò ·i¼�½	� æië ô � äi»�¹�º�´ æ ¹i´ ¾�» ò ·i¼�½�ã�µi¶�· � î 4;¾�» ò ·i¼�½	��¿iê�å � äi»�¹�º�´ æ ¹i´ ¾�» ò ·i¼�½�ã�µi¶�· � î 7;

n¢U*N�FH4*6*N�:3.16*:39�>@0BN�D[r�U*N�0ZU1N�2V0ZU1N�S*48250	:3Do48.`4*2V48�p�<�5:¡) N�)�r�U1N�0ZU8N�2V4*2V.14*0	>@.1�`FG4*034*2/D�9�4*.8.1N�9@0BN�6H0B4H0BU*N�S84*2/0�r�:3e3e
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n¢U*N��54*e3eB4�r�:Z.1YH=�6*>�DE03>�03N@FGN@.10ZD�>@25N�DP7*S*S*482503N�6Vx

STATEMENT EXAMPLE

�&71e3e	DE03>�03N@FGN�.*0
null;=&DPDE:ZY*.*FHN@.*0�D�03>�03N@FGN�.*0 [ � îçÆ	\�µ^]�ÃiÅ�È

v�w1:30	DP03>�03N@FGN�.10 · [ ¿�´ ò å�·�¹ [ îiµHÈ
=�6*>@?BAC:Z.16*DE0B482/FGD[=�IJ,VS*2/4*9@N�687�25N�9�>@eBe3D ÉiÂi´i¶iÂi´i½iÉ�ôiôHÀ¡ÉiÂi´i¶iÂi´�î�ï

Output_A);
User-

6*N��p:3.1N�6HS*2/4*9@N�6*7*25N�9�>@eBe3D ðiµi½i¾�¼i»iäHÀ¡¾ æ ¼ æ è�Ã!î�ï�Æ�ÇiÈ
g]4�F-S84*7*.16HDP03>�03N�FHN@.*0

begin (M482<FH4*2/N�DP03>�03N@FHN@.*03D
end;,/�QDE0B>@0BN�FHN�.10
if

À æ ï�Å�Ç
theng]48FHS*487*.16HDP03>�03N@FGN@.*0

If-then-
N@e3DPN�DP03>@03N@FHN�.10

if
À æ ï�Å�Ç

theng]48FHS*487*.16HDP03>�03N@FGN@.*0
else 9�4*FHS*487*.16HDP03>�03N�FHN�.10

g]>�DE9�>@6*:B.8Y`:Z�
-then-

N@eBDEN�DE0B>@0BN�FGN@.*0
if

À æ ï�Å�Ç
theng]48FHS*487*.16HDP03>�03N@FGN@.*0

elsif
À æ îçÅ�Ç

then9�4*FHS*487*.16HDP03>�03N�FHN�.10
�548S*03:B48.1>�e	4*03U1N@2<N@eBDE:B�<9�e3>�71DPN�DP�
else 9�4*FHS*487*.16HDP03>�03N�FHN�.10

�M>@DP:39�e34*4*S
loop g]48FHS*487*.16HDP03>�03N@FGN@.*0
End loop;WtU1:3eBN�eB484*S
while

À�Á>_�îçÃiõ�Ç
loopg]48FHS*487*.16HDP03>�03N@FGN@.*0

öi¹�ñ ë »i»�¶ ;mO482<e34*48S
for

Á
in

Ã0�	��éi¿�è�¿�´
loopg]48FHS*487*.16HDP03>�03N@FGN@.*0

End loop;
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n¢U*N�9@4*F-S8eBN@0BN�03N�DP0	S82548Y125>�FHf8DEU*4�r�:Z.1YH71DPN@2

-
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ò ¿�´iå Lego;Â�ºi·
Lego;
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éi·iô�´ � äi»�¹�º�´ æ ¹i´ Á�¹i´�·iêi·i¼ � î 0

È
ì�¿iê�åi´ � äi»�¹�º�´ æ ¹i´ Á�¹i´�·iêi·i¼ � î 1

È



¶�¼i»iäi·iñ�Â�¼i· �i»�½i÷�»i¼ ò�æ ¼iñ ¿iº
ó�·iêi¿�¹

Output_On_Forwa
¼iñHÀ¡ÉiÂi´i¶iÂi´�î�ï!ÉiÂi´i¶iÂi´i½iÊHÇiÈ

ÉiÂi´i¶iÂi´i½iÉi¹i½i÷�»i¼ ò�æ ¼iñHÀ¡ÉiÂi´i¶iÂi´�î�ï!ÉiÂi´i¶iÂi´i½�Ì�ÇiÈ
·�¹�ñ

Go_Forward;

¶�¼i»iäi·iñ�Â�¼i· �i»�½iË æ ä	c À�ãi·�¹i´iå�º�½iÉ�ô�½iÊi½�¸i·iäi»�¹�ñ � ¿�¹ Á�¹i´�·iêi·i¼çÇ ¿iº
ó�·iêi¿�¹

ÉiÂi´i¶iÂi´i½iÉi¹i½iì�·���·i¼iºi·HÀ¡ÉiÂi´i¶iÂi´�î�ï!ÉiÂi´i¶iÂi´i½iÊHÇiÈ
ÉiÂi´i¶iÂi´i½iÉi¹i½iì�·���·i¼iºi·HÀ¡ÉiÂi´i¶iÂi´�î�ï!ÉiÂi´i¶iÂi´i½�Ì�ÇiÈ
d æ ¿�´ Àe�iÂi¹�ñi¼i·iñ�´iå�º�½iÉ�ô�½iÊi½�¸i·iäi»�¹�ñ!î�ï�ãi·�¹i´iå�º�½iÉ�ô�½iÊi½�¸i·iäi»�¹�ñ>\

10);ÉiÂi´i¶iÂi´i½iÉ�ôiôHÀ¡ÉiÂi´i¶iÂi´�î�ï!ÉiÂi´i¶iÂi´i½iÊHÇiÈ
ÉiÂi´i¶iÂi´i½iÉ�ôiôHÀ¡ÉiÂi´i¶iÂi´�î�ï!ÉiÂi´i¶iÂi´i½�Ì�ÇiÈ

·�¹�ñ
Go_Back;

¶�¼i»iäi·iñ�Â�¼i· ã�Â�¼�¹ Àe��¿i¼i·iä�´�¿i»�¹ � ¿�¹ Á�¹i´�·iêi·i¼çÇ ¿iº
ó�·iêi¿�¹

¿iô ��¿i¼i·iä�´�¿i»�¹�îçéi·iô�´
then

Output_Off(
ÉiÂi´i¶iÂi´�î�ï!ÉiÂi´i¶iÂi´i½iÊHÇiÈ

ÉiÂi´i¶iÂi´i½i¾�» ò ·i¼HÀ¡¾�» ò ·i¼ î�ï!¾�» ò ·i¼�½�éi» ò Ä!ÉiÂi´i¶iÂi´�î�ï!ÉiÂi´i¶iÂi´i½�Ì�ÇiÈ
ÉiÂi´i¶iÂi´i½iÉi¹i½i÷�»i¼ ò�æ ¼iñHÀ¡ÉiÂi´i¶iÂi´�î�ï!ÉiÂi´i¶iÂi´i½�Ì�ÇiÈ
d æ ¿�´ Àe�iÂi¹�ñi¼i·iñ�´iå�º�½iÉ�ô�½iÊi½�¸i·iäi»�¹�ñ!î�ï

100);ÉiÂi´i¶iÂi´i½iÉ�ôiôHÀ¡ÉiÂi´i¶iÂi´�î�ï!ÉiÂi´i¶iÂi´i½�Ì�ÇiÈ
· ë ºi· --right

Output_O
ôiôHÀ¡ÉiÂi´i¶iÂi´�î�ï!ÉiÂi´i¶iÂi´i½�Ì�ÇiÈ

ÉiÂi´i¶iÂi´i½i¾�» ò ·i¼HÀ¡ÉiÂi´i¶iÂi´�î�ï!ÉiÂi´i¶iÂi´i½iÊ�Ä�¾�» ò ·i¼ î�ï!¾�» ò ·i¼�½�éi» ò ÇiÈÉiÂi´i¶iÂi´i½iÉi¹i½i÷�»i¼ ò�æ ¼iñHÀ¡ÉiÂi´i¶iÂi´�î�ï!ÉiÂi´i¶iÂi´i½iÊHÇiÈ
d æ ¿�´ Àe�iÂi¹�ñi¼i·iñ�´iå�º�½iÉ�ô�½iÊi½�¸i·iäi»�¹�ñ!î�ï

100);ÉiÂi´i¶iÂi´i½iÉ�ôiôHÀ¡ÉiÂi´i¶iÂi´�î�ï!ÉiÂi´i¶iÂi´i½iÊHÇiÈ
·�¹�ñ�¿iô

;·�¹�ñ
Turn;

pro
äi·iñ�Â�¼i· Á�¹�¿�´�¿ æië ¿	fi·�½iì�»�ó�»�´ ¿iº

ó�·iêi¿�¹
¸i·�´i½�¸i·�¹�ºi»i¼HÀ�¸i·�¹�ºi»i¼!î�ï�¸i·�¹�ºi»i¼�½�ÃiÄ�Ìi»�¹�ôi¿iê!î�ï�Ìi»�¹�ôi¿iê�½�ãi»�Â�ä�åHÇiÈ
ÉiÂi´i¶iÂi´i½i¾�» ò ·i¼HÀ¡ÉiÂi´i¶iÂi´�î�ï!ÉiÂi´i¶iÂi´i½iÊ�Ä�¾�» ò ·i¼ î�ï!¾�» ò ·i¼�½�éi» ò ÇiÈÉiÂi´i¶iÂi´i½i¾�» ò ·i¼HÀ¡ÉiÂi´i¶iÂi´�î�ï!ÉiÂi´i¶iÂi´i½�ÌiÄ�¾�» ò ·i¼ î�ï!¾�» ò ·i¼�½�éi» ò ÇiÈÉiÂi´i¶iÂi´i½iÉi¹i½i÷�»i¼ ò�æ ¼iñHÀ¡ÉiÂi´i¶iÂi´�î�ï!ÉiÂi´
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Initialize_Robot;
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begin

Initialize_Robot;
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Test;
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