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P�LMDOXIÂ£DOÇ®H�Ð�V#J�DOÈQHKV�¿KÀ�V#Ì­DÅÂKV�È�HKV�P­LYNS¿rÀ�V�Ç®GEHK¿2Ã�LYP�V#ÉYÌSDÅJ#J#V#ÁQ¿KV#P¡HKÁ�V#J#LÙÔTJ�DÅ¿KLYGEN�¿KV#J3ÀaØ
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V�DOHrÌ!¿rG�ÐTV�È�N�PQV#ÂKHr¿KGaGaPqÖ
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ß�À�V#ÂrV¬LYH�GIN�V�XIÉ�GIÐTDOÉ�J#ÉMDOHrH�P�LMDOXIÂ£DOÇàÄ]GIÂ�¿KÀ�V�Ã�À�GIÉYV�HKÌaHr¿KV#Ç¡ÛaÂKV#Á�ÂrV#HKV�Nt¿rLYN�X!¿rÀ�V�J#ÉMDOHKHrV#H
GOÄÆDÅÉYÉqLY¿KH�J#GIN�HK¿rL�¿rÈ�V#Na¿KHhÖx¾_¿�LYH9D/XEÂ3DOÁ�ÀqÛ�Ã�À�V�ÂKV�¿KÀQV�N�GaP�V#H�ÂKV#ÁQÂKV#HrV#Na¿4J#ÉMDÅHKHKV�H4DON�P¡¿KÀQV
DOÂrJ#H)J�ÉÊDÅHKH�ÂrV#ÉMDO¿KLYGIN�HKÀ�LYÁ�HhÖEß�ÀQV¬LYJ#GIN�HcÄ]GEÂ�D�P�DO¿£D�Øª¿_ÌaÁ�VEÛ�DON�GIÐEË3V#J#¿�J�ÉÊDÅHKH�DÅN�PSD'Á�ÂKGaJ#V�HKH
J#ÉMDOHrH�DOÂKVIÛ�ÂKV�HKÁ�V#J#¿KLYCIV#ÉYÌtÛ Ö
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DIGIT = ’0’ .. ’9’

COMMAND = ’+’ | ’*’ | ’=’ | ’P’ | ’N’
¯
KEY = DIGIT  |  COMMAND

DIGIT_LIST = LIST(DIGIT)
°

DISPLAY
°

Write(DIGIT_LIST)
±
Add(DIGIT_LIST)
²
Read(): DIGIT_LIST COMPUTING_UNIT

¯
! Show( )

? Pass(COMMAND)

KEYBOARD_DRIVER

! Show( )

! Pass(COMMAND)

? Take( )

! Print( )

! Newline( )

? INK( KEY)

DISPLAY_DRIVER
°

? Show( )

! Take( )

! OUT( CHAR)

PRINT_DRIVER
³

? Newline( )

0<i and i<10  => Char(i+Ord(’0’)) :: Empty
´
10 =< i     => Char((i Mod 10)+Ord(’0’)) :: Code(i Div 10)

Decode: DIGIT_LIST -> NAT
°
Decode(Empty) =  0
°
Decode(d::dl) = (Ord(d)-Ord(’0’)) + 10 * Decode(dl) 
°

Code(i) =  
¯

Apply: DIGIT_LIST, COMMAND, DIGIT_LIST  ->  DIGIT_LIST

APPLY
²

Apply(dl,’+’,dl’) = Code(Decode(dl)+Decode(dl’))

Apply(dl,’*’,dl’) = Code(Decode(dl)*Decode(dl’))
²
Apply(dl,c,dl’) = Empty
²

Code: NAT -> DIGIT_LIST
¯

µQ¶h·��-¸I�|¹ n }f�r�E} n l_s#i#�7¹>} n j_j2Z�d n �#i n |

Read()   res  = Cont
º

Write(dl)   Cont  = dl
»
Add(dl)   Cont  = dl & Cont

DISPLAY
¼

Cont: DIGIT_LIST = Empty

µQ¶h·��t½Q�|¹ n }f�r�E} n l_s#i#��Z�[]\ î y�wqz¯¦�s o ¤ o d n �#i n |



M(i  ,...,i  )

if cond  { assignement_list  } 

if cond  { assignement_list  } 
¾
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Ã�À�V#ÂrVEÎOÄkGEÂ�V�DÅJ3À�À Ñ â{ÂøÀeÂÒÍ�Ó�LhÃ�L�H2D�Á�DO¿K¿rV#ÂKN>ÛEL_Ö VEÖYÛEDON�V#êaÁ�ÂrV#HKHrL�GIN!GÅÄq¿_ÌtÁ�V�¾_ßaÃ�Ð�È�LYÉY¿
GEN�ÉYÌ­ÐaÌ¡J#GENQHK¿KÂrÈ�J#¿rGEÂKH�DON�P´CEDÅÂKLMDOÐQÉ�V�H-�³Ä]GEÂ�VhDOJ3ÀSË Ñ âeÂõË�Â NTÓ�J#GIN�P�Ä�LYH�D�ÐTGaGIÉ�VhDON
V#êaÁ�ÂKV�HKHKLYGIN GOCIV#Â�¿KÀ�V�CEDOÂrLÊDÅÐ�ÉYV#H�LYN­L,­�ÛYÖYÖYÛ LÅ®�DON�P­¿rÀ�V�GEÐEË3V#J�¿�ÔTV#ÉYP�HW�èDÅHKHrL�XIN�Ç!V�Nt¿ ÉYLYHK¿8Ä�LYH
D�ÉYLYHK¿7GOÄÆDÅHKHKLYXIN�Ç!V#Na¿rH�GOÄ2Ä]GIÂKÇ�V#LY¿KÀQV#Âe�_Ä���V?�SGIÂe�KÂKV�H4��V���ÛTÃ�LY¿rÀ V�DON­V�êtÁQÂKV#HrHKLYGEN
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DOÂrV�ÉYL�NQÍEV#P�ÐaÌ­DON­DOÂrÂKGOÃÝP�V#J�GEÂ£DÅ¿KV#P¡Ã�LY¿KÀ�¿KÀQV4Ç®V#¿KÀ�GaP�NTDÅÇ!V��a¿rÀ�V±DÅÂKÂrGOÃõLYH�GIÂKLYV#Na¿KV�P
Ä]ÂKGIÇ ¿KÀQV¬JhDOÉYÉYV#Â�Á�ÂKGaJ#V�HKH�¿KG�¿KÀ�V'J�DOÉYÉYV#P�GEÐEË3V�J#¿�Ö
& <?�  �@W����DA �D7� < @�DA(*(��� �!�@�& > !"DA )ÎªÔTXTÖW�EDEÓ�PQV#HKJ#ÂrLYÐTV#Hc¿KÀ�V�J�GEN�N�V�J#¿KLYGEN'GOÄ�HKGIÇ!V�DOHrÌtN¨Ø
J3À�ÂKGIN�GEÈ�H'J£À�DON�N�V�É�HW��ç ^ F�ë)DÅÂKV®GEÈ�¿rÁ�È�¿�J3ÀTDÅN�N�V#ÉYH�DON�P´¾ ^ F�ë�DOÂrV�L�NQÁ�È�¿�J3ÀTDÅN�N�V#ÉYH�GOÄ
¿KÀ�V'Á�ÂKGaJ#V#HrHKV#H�DO¿r¿£DÅJ£ÀQV#P ¿rG!¿rÀ�V4ÀaÌaÁ�V#Â_ØKDOÂrJEÖ�ß�À�V4¿_ÌaÁ�V4GÅÄ�¿KÀ�V�V#êaJ3ÀTDON�XIV#P¡Ç!V#HrH£DOXIV�LYH
¿KÀ�V'H£DOÇ®V�Ä]GIÂ�DOÉYÉq¿rÀ�V4J3ÀTDÅN�N�V#ÉYHhÖèéÜGEÂKV�GOCEV#ÂhÛT¿rÀ�V�J£À�DON�N�V�É-¿_ÌaÁ�V#H�DON�P�CEV#ÂrHKÈ�H�Ç�ÈQHK¿�Ð�V
LYNSDOJ�J#GEÂrP­Ã�LY¿KÀ!¿rÀ�V�LYNa¿KV#ÂÞÄªDOJ�V#H�GOÄ�¿KÀQV¬J�ÉÊDÅHKHrV#H�GÅÄ8¿rÀ�V�J#GENQN�V#J#¿rV#P ÁQÂKGaJ#V#HrHKV#HhÖ

æ´V)J�DÅN!P�LYHr¿KLYN�XEÈQL�HrÀ4HrGEÇ®V)J�DÅHKV#HhÖa¾kÄ-ô��àâEÛ�� �õä9GEÂ)ô��õäQÛ � �àâEÛO¿rÀ�V#N®¿KÀ�V7L�J�GEN
P�V#HrJ#ÂKLYÐ�V#H�D2J£À�DON�N�V�ÉEÄkGEÂqD2Á�ÂrGtJ�V#HKH�¿KÀ�DO¿xJ#GIÇ!Ç�È�N�LYJ�DÅ¿KV#H�Ã�LY¿KÀ�¿KÀQV�V#êa¿KV#ÂrNTDOÉaÃ2GEÂrÉ�P Ñ VEÖ XTÖYÛ
¿KÀ�V2ç
n7ß´J3ÀTDON�NQV#É�DOHKHrGaJ#LMDO¿KV�P�Ã�LY¿KÀ�¿rÀ�V�X7¾K× � [ ^ � X�U�¾�Î�B�U¡LYN7ÔTXTÖ�ìtÓ#Ö�¾kÄèô��«ä�Û����
ä�Û�D'Ç!V#HrH£DÅXEV�HKV#Na¿�GINÜD'XEV�N�V#ÂKLYJ4ç ^ F ë Ã�LYÉ�É�Ð�V�ÂKV#ÁQÉ�LYV#P�GINÜDÅÉYÉT¾ ^ F{­OÛYÖ�ÖYÛ ¾ ^ F���Öa¾kÄ)ô��
â���� ��â'¿KÀ�V'J£À�DON�N�V�É�J#GENQN�V#J#¿rH¬¿_Ã2G!ÁQÂKGaJ#V#HrHKV#H�GIÂ�LY¿�LYH7È�HKV#P¡¿KG®ÂKV#N�DOÇ!V�D/J£À�DON�N�V�ÉªÛ
DOH7Ã)V�JhDON¡HKV#V�LYN�ÔTXTÖ���Û�Ã�À�V#ÂrV4J3ÀTDÅN�N�V#É�ç{n�ßàGOÄ � UW¾�Z�ß X�U�¾�Î�B�UÝLYH�ÂrV#NTDÅÇ!V#P­DOH
ç{n�ß � ¿KG!DhCIGELYP�NTDOÇ®V�J#ÉMDÅHKÀ�Ã�LY¿KÀ!¿rÀ�V�H3DOÇ!V7J3ÀTDON�NQV#ÉqGÅÄ�X7¾K× � [ ^ � X�U�¾�Î�B�U�Ö
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<��  =@W����DA �DA� < @�DA(*(��� �!á@K& > !"DA )ÎhÔ�XTÖ��OÐ�Ó2P�V#HKJ�ÂKLYÐTV�H¬¿rÀ�V�J#GIN�N�V#J�¿KLYGEN­GÅÄ-HrGEÇ!V7HKÌaNaØ
J3À�ÂKGIN�GEÈ�HcJ£À�DON�N�V�É�HhÖaæ´V�DOÉYÃ�DhÌtH�ÀTDhCIV�ô��«ä������÷äQÛEÐ�V#J�DÅÈ�HKV�HKÌaN�J3À�ÂrGEN�GIÈ�H2J£À�DON�N�V�É�H
J�DONQN�GE¿�ÐTV�È�HrV#P´ÄkGEÂ�J#GEÇ®Ç�È�N�LYJ�DO¿rLYGEN­Ã�LY¿KÀ¯¿KÀ�V®V#êa¿KV#ÂrNTDOÉ7Ã)GIÂKÉYPqÖ ^ XaDOLYNqÛ>¿KÀ�V®J£À�DONaØ
N�V#É>¿_ÌtÁ�V#H�DONQPSCIV#ÂKHrÈ�H�Ç�È�HK¿�Ð�V�LYN DÅJ#J#GEÂrP­Ã�LY¿KÀ�¿KÀQV4LYNa¿KV#ÂÞÄªDOJ�V#H�GÅÄ8¿rÀ�V�J#ÉMDOHKHrV#H�GOÄ�¿KÀQV
J#GENQN�V#J#¿rV#P­Á�ÂrGtJ�V#HKHrV#H�Ö

ß�À�V)HrÌaN�J3À�ÂKGIN�GEÈ�H�J#GIÇ!Ç�È�NQL�JhDO¿KLYGIN¬DOÉYÃ�DhÌaHxL�NaCIGEÉYCEV#H>¿_Ã)G7Á�ÂKGaJ#V�HKHKV�HÆDÅ¿8DW¿KLYÇ!VIÎ#GENQV
Á�ÂKGaJ#V�HKH�J�GEN�N�V�J#¿KV#P¡GEN�D�XIV#N�V#ÂrLYJ4ç7HKJ ë DOJ#¿rL�NQX±DÅH�D�HKV#N�PQV#Â�Û�DON�P�GENQV¬J�GEN�N�V�J#¿KV#P�GEN­D
XEV#NQV#ÂKLYJ�¾_HKJ ë DÅJ#¿KLYN�X�DOH�D�ÂrV#J#V#LYCIV#Â�ÖIß�ÀaÈ�H�ÛO¿rÀ�V�PQÂ£DhÃ�LYN�X�JhDON�Ð�V�L�Na¿rV#ÂKÁ�ÂrV#¿KV�PSDOH2D�HrÀ�GEÂr¿_Ø
J#È�¿>Ä]GIÂ-D�HrV#¿�GOÄTJ3ÀTDÅN�N�V#ÉYH�J#GIN�N�V#J#¿rLYN�X�ÁTDOLYÂKÃ�LYHrV)DOÉYÉEHrV#N�P�LYN�X�¿rG¬DOÉYÉIÂKV#J#V�L�CaLYN�X�Á�ÂrGtJ�V#HKHrV#H�Ö
^ NÒV#ê�DOÇ®Á�ÉYV�L�H�J3ÀTDÅN�N�V#É�×aÀQGOÃ LYNÒÔTX�Ö��¡¿rÀTDO¿®J#GEN�NQV#J#¿KHe��B����Æç ^ U
X X¬UW¾�Î¬B�U'Û
F�ç�é � n�ß�¾�Z�R n
Z7¾_ß Ñ HKV#NQP�V#ÂKH3Ó�DON�P�X7¾K× � [ ^ � X�U�¾�Î¬BcU Ñ ÂKV�J#V#LYCEV#Â3Ó#Ö

 ! �#"�»$�q¶�¼%� � ½ ��� ¸ ���

^ HKV#ÚaÈ�V#NQJ#V'&7P�LMDOXIÂ£DOÇÝLYH�D�ÍaLYN�P�GOÄqé�V#HrH£DOXIV�×aV#ÚaÈ�V#NQJ#V¬F2ÀTDÅÂK¿�á
�hå�¿KÀ�DO¿�XELYCEV�H8D Ñ ÁTGIHKHKLÙØ
Ð�ÉYÌ�ÁTDÅÂK¿KLMDÅÉÊÓ8P�V#HKJ�ÂKLYÁ�¿KLYGIN�GOÄ-D Ñ ÁTGIHKHKLYÐ�ÉYÌ�ÁTDOÂr¿KLMDOÉMÓ�V�êtV�J#È�¿KLYGIN!GOÄx¿KÀQV�HKÌaHr¿KV#Ç¡Öt×aV�ÚtÈQV#N�J#V
P�LMDOXIÂ£DOÇ®HèDÅÂKV�GÅÄTÁTDOÂr¿KLYJ#È�ÉMDÅÂqLYNa¿KV#ÂrV#HK¿�Ð�V#J�DÅÈ�HKV7LYNt¿rÂKGaP�È�J�V)LYN4D7HKÁ�V#J#LÙÔTJhDO¿KLYGIN�Ä]GIÂKÇ�DOÉYLYHKÇ
D�¿KV#J3À�NQL�ÚaÈ�V'¿KÀTDÅ¿�L�H�ÈQHKV#P­LYN�¿KÀQV�Ç!GIHK¿2Ã�L�PQV#ÉYÌSDOJ�J#V#Á�¿rV#P Ç®V#¿KÀQGtPQH�DON�P�N�GI¿£DO¿rLYGEN�H�LYN
¿KÀ�V�×aGÅÄ]¿_Ã�DOÂKV�B�NQXELYN�V#V#ÂrLYN�X�ÔTV#ÉYP Ñ HrÈ�J3ÀÜDÅHan¬é�[>Ó#Ö

^ HKV#ÚaÈ�V#NQJ#V�P�LMDOXIÂ£DOÇAXEÂ£DÅÁ�À�LYJ�DÅÉ�ÉYÌ�ÂrV#Á�ÂKV�HKV#Na¿KH�HKGIÇ!V7J#GEÇ®ÁTGIN�V#Na¿KH7¿£DOÍaLYN�X�ÁTDOÂr¿�LYN
D7ÁTDOÂr¿KLMDOÉ�HrÌaHK¿KV�Ç V�êtV�J#È�¿KLYGINSDONQP4¿rÀ�V�GIÂKP�V#ÂrV#P!HrV#ÚaÈ�V#N�J�V�GOÄqLYNa¿KV�Â£DOJ�¿KLYGEN�H2DOÇ!GIN�X�¿KÀQV#Ç
DON�P¡Ã�LY¿KÀ¡¿KÀ�V�V#êa¿KV�ÂKNTDÅÉ)Ã2GEÂrÉ�P¡Á�V#Â_Ä]GIÂKÇ®V#P PQÈ�ÂKLYN�X�HKÈQJ£À´V�êtV�J#È�¿KLYGINqÖxß�À�V�J#GIN�HKLYP�V�ÂKV#P
LYNt¿rV#Â£DÅJ#¿KLYGIN�H)DOÂrV�J#GIÇ!Ç�È�NQL�JhDO¿KLYGON�H>GOCEV#ÂcJ£À�DON�N�V�É�H�DONQP�J�DOÉYÉYH�¿KG'GEÐEË3V#J�¿�Ç!V#¿rÀ�GaP�H�ÖOß�ÀQV
XEÂ3DOÁ�À�LYJ2Á�ÂKV�HKV#Na¿£DÅ¿KLYGEN®V#N�ÉYLYXEÀa¿KV�N�H�ÂKV�É�V�CEDONa¿�DOHKÁ�V#J#¿rH�GOÄx¿KÀ�V�¿rV#Ç!Á�GEÂ3DOÉ�GIÂKP�V�ÂKLYN�X4DÅÇ!GENQX
LYNt¿rV#Â£DÅJ#¿KLYGIN!GaJ#J#È�ÂrÂKV#NQJ#V#H�Ö>é�GEÂrV#GOCEV#ÂhÛa¿KÀ�V�P�LMDÅXEÂ£DÅÇ J�DÅN�ÐTV�DONQN�GE¿3DO¿KV�P!Ã�LY¿KÀ®L�N¨Ä]GEÂrÇSDhØ
¿KLYGEN­DÅÐTGIÈ�¿�¿KÀ�V�HK¿3DO¿KV�GOÄ2¿KÀ�V�J#GEÇ®ÁTGIN�V#Na¿KHhÛ�HrGSLY¿7L�H7ÁTGIHKHrL�ÐQÉ�V�¿KG®ÂKV#ÁQÂKV#HrV#Na¿4VRExV#J#¿rH�GEÂ
J#GENQP�LY¿KLYGEN�H2GOÄ�DOJ#¿rLYGEN�GaJ#J#È�ÂrÂKV#N�J�V#H�GEN�HrL�NQXEÉYV�J#GIÇ!Á�GEN�V�Nt¿rH�Ö

ß�À�V4J�ÉÊDÅHKH4DÅN�P¡¿KÀ�V!DÅÂKJ3À�LY¿KV#J�¿KÈ�ÂrV!P�LMDOXIÂ£DÅÇ HrÈ�Á�Á�ÉYÌ­J#GIÇ!Á�ÉYV#Ç®V#Na¿£DÅÂKÌ!LYNaÄkGEÂKÇ�DO¿rL�GIN
DOÐ�GEÈ�¿�¿KÀQV!HKÌaHr¿KV#Ç¡Û�Ã�À�V#ÂKVhDOH�¿KÀQVSHrV#ÚaÈ�V#N�J�V P�LMDÅXEÂ£DÅÇ!H�DOÂrV�Ë3È�HK¿�D�P�LFEèV#ÂrV#Na¿�ÃÆDhÌ´¿rG
CaL�HrÈTDOÉYLYö#V�LYNaÄ]GIÂKÇSDÅ¿KLYGEN´¿rÀTDO¿®ÀTDOH®ÐTV�V#N DÅÉYÂKV�DÅP�Ì�HrÁTV#J�LfÔ�V#PõÐaÌÒ¿KÀQV­GE¿rÀ�V#Â�P�LMDOXIÂ£DOÇ®H�Ö
×aV#CIV#Â£DÅÉ�HKV#ÚaÈ�V�N�J#V�P�LMDOXIÂ£DOÇ®HxÇSDhÌ�Ð�V�Á�ÂKV#HrV#Na¿KV#P/Ä]GEÂ�¿rÀ�V�H£DÅÇ!V2HKÁ�V#J#LÙÔTJ�DÅ¿KLYGENqÛÅ¿KG�J#GOCEV�Â�Û
VEÖ XTÖYÛI¿KÀ�V�PQV#HKJ#ÂrLYÁ�¿KLYGEN�GÅÄ-HKGIÇ!V7L�Na¿rV#ÂKV#Hr¿KLYN�X®È�HKV�JhDOHKV�H�GOÄ�¿KÀ�V'HKÌaHK¿rV#Ç Ö

×aV#ÚaÈ�V#N�J�V!P�LMDOXIÂ£DÅÇ!H¬DÅÂKV�N�GI¿�CEDOÉYÈTDÅÐ�ÉYV�Ä]GIÂ¬¿rÀ�V#LYÂ�LYNaÄ]GIÂKÇ�DO¿KLYGINSJ�GENa¿KV#Na¿ Ñ Ð�V#J�DÅÈ�HKV
LY¿�LYH�DOÉYÂKV�DÅP�Ì­Á�ÂrV#HKV�Nt¿'L�N¡¿KÀQV4GI¿KÀ�V#Â'P�LMDOXEÂ3DOÇ®H£Ó2Ð�È�¿�Ç�DOLYN�ÉYÌ�Ä]ÂKGIÇ;D/Ç!V#¿rÀ�GaP�GEÉYGEXILYJ�DOÉ
ÁTGILYNt¿2GOÄ�CaL�V�Ã DÅN�P�J�DON�Ð�V¬ÈQHKV#P�ÄkGEÂ�P�LFExV#ÂKV#Na¿�Á�ÈQÂKÁ�GEHKV�H�ÛQÄ]GEÂ�LYN�Hr¿£DÅN�J#VEÎ
( [Êb4l   dfj�� n j_g2¥�g��tj_g2l   g2j n |¬g2l_griK|7d~bts�}fs��h¤4s � `2ï�yq^Ijkd~bt�3g)s��Ei�j_g�)h�tgrba�£g3j n b o l   gc`)ï�y
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� ¿KG®XELYCEV�D�Ç®GEÂrV¬N�DO¿KÈQÂ£DOÉ�DON�P�J#ÉYV�DOÂ�ÂKV�Á�ÂKV#HrV#Na¿£DÅ¿KLYGEN¡GOÄ)¿rÀ�V�P�V�CEV#ÉYGEÁ�V#P¡HKÌaHK¿rV#Ç ¿rG
D�J#ÉYLYV#Na¿ Ñ VEÖ XTÖYÛI¿KG�HrÀ�GOÃõÀQGOÃ«¿KÀ�V'J�DOÉYJ#È�ÉMDÅ¿KGEÂ2Á�V#Â_Ä]GIÂKÇ®H�¿KÀ�V�DOPQP�LY¿KLYGENTÓ?�

� ¿KG¯HKÀ�GOÃù¿KÀTDÅ¿!¿rÀ�V­Ð�V#ÀTDhCaLYGEÈ�Â�GÅÄ9¿rÀ�V­HrÌtHr¿KV#Ç HKÁ�V#J#LÙÔTV#P§ÐaÌ�¿rÀ�V­J#ÉMDOHrHSDÅN�P«¿KÀQV
DOÂrJ£ÀQL�¿rV#J#¿rÈ�ÂKV�P�LMDOXIÂ£DOÇ®H�LYH�ÛaLYN!Á�DOÂK¿rLYJ#È�ÉMDOÂ�J#LYÂrJ#È�Ç!Hr¿£DÅN�J#V#HhÛ�¿KÀQV¬V�êtÁ�V#J#¿rV#P¡GEN�VEÖ�ó�GIÂ
V#ê�DOÇ®Á�ÉYVEÛEÐaÌ!D'HKV#ÚaÈ�V�N�J#V�P�LMDÅXEÂ£DÅÇ�Ã)V�J�DÅN!HKÀQGOÃõ¿rÀTDO¿2LÙÄ-¿KÀQV¬ÈQHKV#Â�P�GaV#H�NQGE¿2P�LYXELY¿
DONê�t�{��DO¿�¿rÀ�V�V#N�P­GÅÄ-¿KÀQV¬GIÁTV�Â£DO¿rLYGENqÛa¿rÀ�V#N­¿rÀ�V�J�DOÉYJ#È�ÉMDÅ¿KGEÂ�PQGtV�H�N�GE¿�ÂrV#¿KÈ�ÂrN­¿KÀQV
ÂKV#HrÈ�ÉY¿�ÖqóQÂKGIÇ�GEÈ�Â�V#êaÁ�V#ÂKLYV#NQJ#VEÛ�¿KÀQV4J#GIN�HK¿rÂKÈ�J�¿KLYGEN´GÅÄÆHrV#ÚaÈ�V#N�J#V®P�LMDOXIÂ£DOÇ®H�Û�DÅÉ�HrG!LÙÄ
�KÐaÌ�ÀTDON�P1�TÛIÀ�V#ÉYÁ�H2¿KG�J#GENa¿KÂrGEÉ�¿KÀ�V�ÚaÈTDÅÉ�LY¿_Ì�GÅÄq¿KÀ�V7Á�ÂKGIÁTGIHKV#P�P�V�HKLYXEN�DON�P!DÅÉ�ÉYGOÃ�H�¿rG
P�V#¿rV#J#¿�V#ÂKÂrGEÂrH¬DONQPSGIÇ!LYHKHrLYGEN�H�LYN®¿KÀ�V�HrÁTV�J#LÙÔTJ�DO¿rLYGENqÖ

Take()
,

KEYBOARD_DRIVER
-

DISPLAY COMPUTING_UNIT
.

’1’
INK
/

Add(’1’:: Empty)
0

’+’
INK

Pass(’+’)
1

Write(Empty)
2

’2’
INK

Add(’2’:: Empty)
0

’=’
INK
/

Pass(’=’)

Write(’3’::Empty)
2

Init
3

Init(Empty,’=’)
3Cont = Empty

4
DISPLAY_DRIVER
5

Init
3

Show()
6

’1’::Empty  = Read()

’1’
OUT
7

Show()
6

’2’
OUT
7Take()
,

Show()
6

Read(’3’::Empty)
8

’3’
OUT
7Take()
,

’1’::Empty  = Read()

’2’::Empty  = Read()

’2’::Empty  = Read()
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×aV#ÚaÈ�V#NQJ#V#H2P�LMDOXEÂ3DOÇ®HqDOÂKV2ÄkGEÂKÇ®HqGÅÄèÇ®V#HKH3DOXEV2HKV�ÚtÈQV#N�J#V�J3ÀTDOÂr¿KHhÛO¿KÀaÈ�H�¿rÀ�V#ÂrV¬DOÂrV�TWOW]�I"S8VtH s
s SU}1O�P�ÂKV#ÁQÂKV#HrV#Na¿KLYN�X!¿rÀ�V�ÉYL�CIV#H�GÅÄ-¿KÀQV�J#GIÇ!Á�GEN�V#Na¿rH)LYNaCEGIÉ�CIV#P�L�N®¿KÀ�V�V#êaV#J�È�¿KLYGEN>Öaæ´V�È�HrV
D�PTDOHrÀ�V#P­ÉYLYN�V�¿KG®ÂKV#ÁQÂKV#HrV#Na¿�GEÐEË3V�J#¿KH�DON�P D�J�GENa¿KLYNaÈ�GEÈQH�ÉYLYN�V�¿KG�ÂKV�Á�ÂKV#HrV#Na¿�Á�ÂrGtJ�V#HKHrV#H�Ö
ß�À�V���\�]�S?>W\�}�I,H s�s SU}1O�P2P�V#HKJ�ÂKLYÐTV�¿KÀQV�LYNt¿rV#Â£DÅJ#¿KLYGIN�H�GaJ#J#ÈQÂKÂKLYN�X�DOÇ®GEN�X�¿rÀ�V�J#GIÇ!Á�GEN�V�Nt¿rH
GEÂ>Ã�L�¿rÀ�¿KÀQV�V#êa¿KV#ÂrNTDOÉQÃ)GIÂKÉYP Ñ L_Ö VEÖYÛ#J�GEÇ!Ç�ÈQN�LYJ�DO¿rLfGENQHTGIN4D�J3ÀTDÅN�N�V#É_ÛODON�P'Ç!V#¿rÀ�GaP¬JhDOÉYÉYH£Ó#Ö
[xLYN�V#H�DOÂrV Á�ÈQ¿!ÄkÂKGEÇ%¿KGIÁ«¿KGÒÐ�GE¿r¿KGEÇ*Ã�LY¿rÀ«ÂKV#HrÁTV�J#¿­¿KGÒ¿rÀ�V ¿rV#Ç!Á�GEÂ3DOÉ7GEÂKPQV#ÂKLYN�X¯GOÄ
ÀTDOÁQÁTV#NQL�NQXTÖ

æ´V!È�HrV­P�LFEèV�ÂKV#Na¿�LYJ#GENQH�Ä]GEÂ�DOHrÌtNQJ£ÀQÂKGENQGEÈ�H®J#GEÇ®Ç�È�N�LYJ�DO¿rLfGIN Ñ D­P�GIÈ�Ð�ÉYV­DOÂrÂKGOÃ�Ó#Û
HKÌaN�J3À�ÂrGEN�GIÈ�H4J�GEÇ!Ç�ÈQN�LYJ�DO¿rL�GIN Ñ DÜHKLYN�XEÉYV�DOÂKÂrGOÃ�Ó4DÅN�P´Ç!V�¿KÀ�GaP´J�DÅÉ�É Ñ D�HKLYN�XIÉYVSDOÂrÂKGOÃ
Ã�LY¿KÀ!GIÈ�¿KÉYLYN�V#P�À�VhDOPTÓ�DÅH�Ã)V�J�DÅNSHrV#V�LYN®ÔTXTÖ�@QÖ
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