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ÐÒÑ 3658Ó]ÔcÕ/PB:L5IÔfÓ/PBÔ]:=ÓµÖ×P Ñ Ôc:L365´WFÕc36ØFV=DaÙ�Ú«Û�GFS�Ü;:=Ó�PW8Õ]36Ø8VLD�Ù�Ý�:LÔcT4P&ÞA58:LÔcD&ÓcD�Ô�3QÖ?ß6PBÕ]:áà
PBØ8VLD�Ó�â8ã�T8DaÓcD�ß6PQÕc:±PBØ8VLD�Ó Ñ PB5´Ô/PBä6D"ß6PQV=<FD�Ó�Ý�:LÔcT8:L5´P Ñ D�Õ]ÔvPB:L5�ÞA58:LÔcD�R83MÙ1PQ:=5�Ó]<8Ø6å/D Ñ ÔfÔ]3
P"ÓcDaÔ�3BÖ Ñ 3M58ÓcÔ]ÕvPB:L5IÔcÓ�Ý�TF: Ñ T�Õ]D�ÓcÔ]Õc: Ñ ÔcÓ;ÔcT8DaÙ¶âMã�T8D�Ó]36VL<8Ôc:L3M5�3BÖ	P&Û�G8S4:L5Iß63MV=ßMD�ÓyÞJ5FR8:L587
PB5HPQÓcÓ]:=7M58Ù(Da5_Ô 3BÖOÔcT8DCß6PBÕ]:±PBØ8VLD�Ó Ý�T8: Ñ T&ßI:L36V±PBÔ]D�Óy583 Ñ 3658Ó]ÔcÕ/PB:L5IÔcÓkâMæ´PB5Iç"ÕcDkPQV8VL:áÖ«D�W8Õ]36ØIà
VLD�Ù(Ó�Ó]< Ñ TèPQÓ�Ó Ñ T8DaR8<8VL:L587J@A76Õ/PBW8T Ñ 36VL36Õ]:L587J@ Ñ :LÕ Ñ <8:LÔ"ÔcDaÓcÔ"WJPBÔ]ÔcD�Õ]5¶7MD�58D�Õ/PBÔ]:=3M5�@ Ñ :LÕ Ñ <F:=Ô
ÓcçI5IÔcT8DaÓc:LÓ�PB58R´Ó Ñ D�58DV±PBØAD�VL:=5F7 Ñ PB5éØJD¸Ö«3MÕcÙ�<8V±PBÔ]D�R1PQÓ Ñ 3658Ó]ÔcÕ/PB:L5IÔfÓ/PBÔ]:=ÓµÖ×P Ñ Ôc:L365�W8Õ]36ØIà
VLD�Ù(Ó�âOã�T8D�Ó]D¶PBÕ]D1Ù36Ó]ÔcVLç¶ê"S.TJPQÕcRëW8Õ]36Ø8VLD�ÙÓHPB58R½PQV=7M36Õ]:=Ô]T8Ù(Ó"Ô]3¶D/ì Ñ :=Da5_Ô]VLçXÓc3MVLß6D
ÔcT8DaÙíTJP�ßMD�ØAD�D�5´Ô]T8D"ÞJDaV=R�3QÖUP Ñ Ôc:Lß6D"ÕcDaÓcDkPQÕ Ñ T¶:L5�PBÕcÔ]:áÞ Ñ :±PBVO:L5IÔcD�VLVL:L76D�5 Ñ D�Ú Ð�î Üaâ

Ð VL763MÕc:LÔcT8ÙÓ�Ö«3MÕ�Óc3MVLß_:L587éÛ�G8SyÓ Ñ PB54ØAD Ñ 3MÙ(W8VLD�Ô]D�36Õ�:L5 Ñ 36Ù(WFV=DaÔcD6â�ÛC3MÙ(W8VLD�Ô]D¨PQVáà
763MÕc:LÔcT8ÙÓk@MØIç1RFD/ÞJ58:LÔc:L3M5�@ Ñ PB5�ÞJ58R¶PQV=V 3BÖ�ÔcTFD�Óc3MV=<FÔc:L3658Ó�Ô]31P&W8Õ]36Ø8VLD�Ù�PB5FR´ÔeçIW8: Ñ PBVLVLç
:L5_ßM36VLß6D�WFÕc<858DaR´ÔcÕ]D�D�ÓcD�PBÕ Ñ T8DaÓkâA9�3BÝCD�ß6DaÕk@8Ó]:L5 Ñ D�Û�G8SyÓ"PBÕcD"ê"SXTAPBÕcR @8:L5(W8Õ/P Ñ Ô]: Ñ D�ÔcTFD
VL36587"D�ïID Ñ <FÔc:L365�Ôc:LÙD�Ó�:L5Iß636VLßMD�RHÙ�PBäMD�:=Ô0R8:áì Ñ <8VLÔ�Ôc3¸ÞJ58R�PB5Iç&Óc36VL<8Ô]:L365�â î 5(Ù�PB5IçHPBW�à
W8VL: Ñ PBÔ]:=3M58Ók@ Ñ 36ÙW8VLD�ÔcDa58D�ÓcÓ":LÓ�<F5858D Ñ DaÓcÓvPQÕcçXPQ58R´ØIç�ÕcD�Ù3Bß_:L587�Ô]T8:LÓ"ÕcD�Ó]ÔcÕc: Ñ Ô]:L365�@OÙ�< Ñ T
Ö×PBÓ]ÔcD�Õ&T8D�<FÕc:LÓcÔ]: Ñ PQV=7M36Õ]:=Ô]T8Ù(Ó Ñ PB5ðØJD�D�ÙW8VL3Bç6D�RéÔc3éñI<8: Ñ ä_VLçéÓ Ñ PQ5XÔ]T8D�ÓcDkPQÕ Ñ TëÓcWJP Ñ D6â
GI< Ñ T�:L5 Ñ 3MÙ(W8VLD�Ô]D�PBVL763MÕc:LÔcT8ÙÓ	PQÕcDfPQØ8VLD�Ôc3�Ó]36VLß6D;36Ô]T8D�ÕcÝ�:LÓ]D�:L5IÔcÕvP Ñ ÔvPQØ8VLDfÛ�G8SUÓkâIò�G Ð ã
óLô/õ :LÓ�PB5¸:=5 Ñ 36ÙW8VLD�ÔcD?PQVL7636Õ]:LÔcT8ÙEÖ«36Õ Óc3MV=ßI:L587;ÔcT8DCØJ3I3MV=D�PB5HG Ð ãXW8Õ]36Ø8VLD�Ùéâ�ã�T8DCØJ3I3MV=D�PB5
G Ð ãëW8Õ]36Ø8VLD�ÙÒ:LÓnP¸Û�G8S4:L5�Ý�T8: Ñ T(Ô]T8D�ß6PQÕc:±PBØ8VLD�ÓCPBÕcD;Ø8:L5JPBÕ]ç(PB58R�Ô]T8D Ñ 365FÓcÔcÕ/PB:L5IÔcÓ�PBÕ]D
ÕcD�WFÕcD�Ó]D�5IÔcD�R´ØIç(P"ØA3I36VLDkPQ5(D�ñI<JPQÔc:L365�:L51P#W8Õc3IR8< Ñ Ô�3BÖ�Óc<FÙ(Ó0Ö«36Õ]Ù¶âBö�P Ñ TÓc<8Ù÷Ô]D�ÕcÙø:LÓ
Ñ PBVLVLD�R�P Ñ V±PB<FÓcDfPQ58R�:LÓ�ÔcTFD�Óc<FÙù3QÖ�Óc:L587MV=D�VL:LÔcDaÕvPBVLÓ�@BÝ�T8D�Õ]D#P#V=:LÔ]D�ÕvPQV8:LÓ?P"ß6PBÕ]:±PBØ8VLDC36Õ�:LÔcÓ
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58D�7IPBÔc:L3M5�â î Ö?Ô]T8D�Õ]D¨PQÕcD&5¶VL:LÔcD�Õ/PBVLÓ�:L5´DkP Ñ T Ñ V±PB<FÓcD6@OÔ]T8D&W8Õc3MØ8VLD�Ù�:LÓ Ñ PQV=VLD�RéPB5´5Iû8G Ð ã
W8Õc3MØ8VLD�Ù¶â

GID�ß6DaÕvPBVATJPQÕcR8Ý�PBÕ]D�R8D�Ó]:L7658ÓCÝ�T8: Ñ T(Óc3MVLß6D�Û�G8SyÓCTJP�ßMD�ØAD�D�5(WFÕc36WA36Ó]D�R óuü û�ý õ PB58R�PBVLV
ÓcT83BÝ�5�Ó]:L7658:áÞ Ñ PQ5IÔ�ÓcWAD�D�R�:LÙ(W8Õ]3Bß6D�ÙD�5IÔ�3BßMD�Õ�Óc3QÖ«ÔeÝ�PBÕcD;:LÙ(W8VLD�ÙD�5IÔvPBÔ]:q3M58Ókâ Ð 5�:LÙWJ3MÕeà
ÔvPQ5_Ô0V=:LÙ:=Ô/PBÔ]:=3M5"3BÖUPQVLV83BÖ�Ô]T8D Ñ 36ÙW8VLD�ÔcD�PQ58R�:L5 Ñ 36ÙW8VLD�ÔcD�:LÙW8VLD�Ù(D�5IÔ/PBÔc:L3B58ÓyR8DaÓ Ñ Õ]:=ØAD�R
PBØA3Bß6D;:=ÓCÔcTAPBÔCÔcT8D�ç76D�5FD�ÕvPQÔcD�R¶P¸T8:L76TVLD�ß6D�VORFD�Ó Ñ Õ]:LW8Ôc:L365�3QÖUP Ñ :LÕ Ñ <8:LÔ�Ý�T8: Ñ T(Ý�PBÓ Ñ <8Óeà
Ôc3MÙ(:LÓcD�R�Ö«36Õ�Ô]T8D Ñ 3M58ÓcÔ]ÕvPQ:=5IÔ;W8Õc3MØ8VLD�Ù¶âIã�TI<8Ó"P Ñ 36ÙW8VLD�ÔcD":LÔcD�Õ/PBÔ]:=3M5�3BÖ�ÔcT8D¸ÓcçI5IÔcT8D�Ó]:LÓk@
W8V±P Ñ D&PB58R�Õc3M<8ÔcD Ñ ç Ñ VLD�Ý�PBÓ;ÕcD�ñI<8:LÕcDaR´Ö«3MÕ�DkP Ñ Té58D�Ý.Ó]D�Ô"3BÖ Ñ 365FÓcÔcÕ/PB:L5IÔcÓ�âJã�TFD�ÓcD&ÓcÔ]D�W8Ó
PBÕ]DHÔ]:=ÙD Ñ 3658Ó]<8Ù(:L587´Ú�:LÔ Ñ PB5éÔvPBäMD�ÓcDaß6D�Õ/PBVCT836<8Õ]Ó"Ôc3(Ó]çI5_Ô]T8D�Ó]:=þaD6@�WFV�P Ñ D�PB58R´Õ]36<8Ô]D(P
V±PBÕc7MD�R8DaÓc:L765JÜ�PQ58R�W8ÕcD Ñ VL<8R8D�Ó":LÔcÓC<8ÓcD¸:=5�Õ]DkPBVOÔ]:=ÙD�Ó]ç_Ó]ÔcD�ÙÓkâ

î 5½ÔcT8:LÓ�WJPQWJD�Õ�ÝCD¶RFD�Ó Ñ Õ]:LØJDXPQ5¹ÿyS�ò Ð PBÕ Ñ TF:=Ô]D Ñ Ô]<8ÕcDXPQ58R½:LÔcÓ�:LÙ(W8VLD�ÙD�5IÔvPQÔc:L3B5
Ý�T8: Ñ TfDa5JPBØ8VLD�ÓyÔ]T8D�R8:LÕcD Ñ Ôy76D�58DaÕvPBÔ]:L365�3QÖFP W8Õc3MØ8VLD�Ù ÓcWAD Ñ :áÞ Ñ�Ñ 3M5IÞJ76<FÕvPBÔ]:L365;Ö«36Õ Óc3MV=ßI:L587
ÔcT8D4ò�G Ð ãíW8Õ]36Ø8VLD�Ùéâ � <8Õ�R8D�Ó]:L765 D�ïIW8VL36:LÔcÓÔcT8Dé36WAD�5.PBÕ Ñ T8:LÔ]D Ñ Ôc<FÕcD43BÖ&ÔcT8D���:LVL:L58ï
��Û�� ü���� Ó]D�Õc:LD�Ó�ÿyS�ò Ð Ó�Ý�T8: Ñ T¶:LÓ�<8Ó]D�R4Ôc3¾R8:LÕcD Ñ Ô]VLç Ñ 3M5IÞJ7M<8ÕcD�Ô]T8D Ñ :LÕ Ñ <F:=Ô#Ö«Õc3MÙ ÔcTFD
Ñ 365FÓcÔcÕ/PB:L5IÔcÓ�â6ã�T8D;ÕcD�Ù�PB:L58R8DaÕ�3BÖ�Ô]T8D Ñ :LÕ Ñ <8:LÔ?:LÓ0ÞJïID�R�â�	�Ó]:=5F7HÔ]T8:LÓ�ÔcD Ñ T85F:=ñI<8DM@IÔcT8D;58D�D�R
Ö«36ÕCÓcçI5IÔcTFD�Óc:LÓk@AW8V±P Ñ D�Ù(Da5_Ô�PQ58R�Õc3M<8Ôc:L587&3BÖ?P&58D�Ý Ñ :LÕ Ñ <8:LÔ�Ö«3MÕ�R8:�
 D�Õ]D�5IÔ Ñ 3M58ÓcÔ]ÕvPQ:=5IÔ]Ó�:LÓ
D�VL:LÙ(:L5JPBÔ]D�R�@�ÕcDaÓc<8VLÔc:L587&:L5(P�V±PQÕc76D�Ó/P�ßI:=5F76Ó�:L5 Ñ 36Ù(WF:=V±PQÔc:L365�Ô]:LÙ(D6â î Ô0ÓcT83M<8VLR(ØAD�DkPQÓcç(Ô]3
PBRJPQW8ÔCÔcT8:LÓ�ÕcD Ñ 365IÞA76<8Õ/PBÔc:L3M51Ô]D Ñ T858:LñI<8D�Ô]3�36ÔcTFD�Õ Ñ 365FÓcÔcÕ/PB:L5IÔ�Ó]36VLßI:=5F7HPBVL763MÕc:LÔcTFÙ(Ókâ
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ã�T8D�ò�G Ð ãëPBVL763MÕc:LÔcT8Ù óLô/õ :LÓ�P;Óc:LÙ(WFV=D076ÕcDaD�R8ç&ÓcDkPQÕ Ñ T�ØJPBÓ]D�R�Ù(DaÔcT83IR¸Ö«36ÕyÓc3MVLß_:L587"G Ð ã
W8Õc3MØ8VLD�Ù(Ó�â���PBÓc: Ñ PQVLV=çI@MDkP Ñ T(:LÔ]D�ÕvPQÔc:L3653BÖ	Ô]T8DfPQVL7636Õ]:LÔcT8ÙÒ:LÓ?WAD�ÕµÖ«36Õ]Ù(D�RØ_ç��A:=WFW8:L587�ÔcTFD
Ø8:LÔ�3BÖ�Ô]T8D"ß6PBÕ]:�PQØ8VLD?Ý�TF: Ñ TÝ?3M<8VLR�ÕcD�Ó]<8VLÔ�:=5�Ô]T8D�V±PQÕc76DaÓcÔC:=ÙW8Õc3BßMD�Ù(Da5_Ô :L5(ÔcTFD�5I<8Ù�ØAD�Õ
3BÖ"ÓvPBÔ]:LÓeÞJD�R Ñ V±PQ<8ÓcD�Ó�â�ã�T8:LÓ�W8Õ]3 Ñ D�ÓcÓ:LÓ�ÕcD�WADkPBÔ]D�R¹æ´PQï��J:LW8Ó�Ôc:LÙ(DaÓkâ î Öf5834Ó]36VL<8Ôc:L3M5X:LÓ
Ö«36<F58R�@IP"58D�Ý ÕvPQ58R836ÙÒß6PQÕc:±PBØ8VLD�PQÓcÓc:L7M58Ù(D�5IÔ�:LÓCÙ1PQR8D�PB58RÔcT8D"W8Õ]3 Ñ D�ÓcÓ�Õ]D�WADkPBÔ]D�RXÚ±<FW
Ôc3�æ´PBïIÔcÕ]:LD�Ó"Ôc:LÙ(D�Ó/Ü�âAÿ83MÕfP�ØA3I36VLDkPQ5 Ñ 365FÓcÔcÕ/PB:L5IÔ�D�ñI<JPQÔc:L3654ÿC@8Ô]T8D¨PQVL7636Õ]:LÔcT8Ù Ñ PB5éØAD
R8D�Ó Ñ Õc:LØAD�R´ØIç(Ô]T8D;Ö«36VLVL3BÝ�:L587�W8Ó]D�<8R83 Ñ 3IR8D
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?
� <FÕ?:LÙ(WFV=DaÙ(D�5IÔvPQÔc:L3B5�3QÖ�ÔcT8D"ò�G Ð ã½PBVL7M36Õc:LÔ]T8Ù <8Ó]D�ÓCÕcD Ñ 3M5IÞJ7M<8ÕvPQØ8VLDfTAPBÕcRFÝnPQÕcD�Ô]3

:LÙ(W8VLD�Ù�D�5IÔyÔcTFD�:L5858D�ÕCVL3I36W�3BÖyÔcT8D"PBVL763MÕc:LÔcTFÙ R8D�Ó Ñ Õc:LØAD�R´:L5(Ô]T8D�WFÕcD�ßI:L36<8ÓCÓcD Ñ Ôc:L365 @I:×â D6â
ÔcT8D Ñ PBV Ñ <FV�PQÔc:L365é3BÖ�W â�ã�T8DÕcD�Ó]Ô�3BÖ�ÔcT8D´ò�G Ð ãùPQV=7M36Õ]:=Ô]T8Ù :LÓ�:LÙW8VLD�Ù(D�5IÔ]D�R¶:L54Ó]3BÖ«Ôµà
ÝnPQÕcD&Ý�T8: Ñ T´Ù1PQï_:LÙ:qÓcDaÓ�ÔcT8DD�JD�ïI:LØ8:LVL:=Ôeç�3QÖ?36<8Õ"TJPQÕcR8Ý�PBÕ]D6âAã�T8D&Óc3BÖ}ÔeÝnPQÕcD&R83BÝ�58VL3_PQR8Ó
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P´ß6PQÕc:±PBØFV=D(PQÓcÓ]:=7M58Ù(Da5_Ô¸Ôc3éÔcT8D�ØA3_PBÕ]R�âyã�T8D�TJPQÕcR8Ý�PBÕ]D&�A:=WFÓHDkP Ñ T ß6PQÕc:±PBØFV=D�:L5ðÔc<8Õ]5
PB58R Ñ 36ÙW8<8ÔcDaÓ�ÔcTFD�5_<FÙ�ØJD�Õ;3BÖ?Ó/PBÔ]:=ÓµÞJD�R Ñ V±PB<8Ó]D�ÓHPQ58R¶P�Ö}ÔcD�Õ"DkP Ñ Téß6PBÕ]:±PBØ8VLD�TJPQÓ�ØAD�D�5
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Variable memory

Clause checker

m bit
adder

Register
(Sum)

a>b
a>=b

random
bit

a

b

host
output registers

counter

Flip-bit Vector
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D

Q

Q

CLR

shift registers

FINISH

Vcc

....000000

FLIPBIT VECTOR

Form Variable Memory

To Clause Checker

Initialize with 1

ð¾ñOòA¥5ô8¥�£A§upu\ª6pqbC|k[/o/beha`?r6[/be^apu§±�

a

b

c

d

e.g: clause[0] = a+b+/c
       clause[1] = /b+c+d
       clause[2] = /a+d

clause[0] clause[1] clause[2]

Hence, there are five possible
configuarations for the each cell

case 1

case 2

case 3

case 4

case 5
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