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1SFMJNJOBSJFT� 1SPCMFN PG *OUFSFTU

4"5�1SPCMFN 	#PPMFBO 4BUJTGJBCJMJUZ 1SPCMFN


(JWFO� 1SPQPTJUJPOBM GPSNVMB '�
2VFTUJPO� *T UIFSF B USVUI BTTJHONFOU τ UP UIF WBSJBCMFT

JO ' TVDI UIBU 'τ FWBMVBUFT UP 1 	TBUJTGJBCMF
�

&YBNQMF

' = (¬B ∨ C ∨ Y) ∧ (B ∨ C) ∧ (D ∨ ¬Y) ∧ (C ∨ ¬D) ∧ (¬C ∨ ¬D ∨ ¬Z)

.PE(') = {{C}, {B, C}, {C, D}, {B, C, D}, {C, D, Y}, {B, C, D, Y}, {C, Z}, {B, C, Z}}

.PEFM $PVOUJOH 	�4"5�/VNCFS 4"5

• /VNCFS PG TBUJTGZJOH USVUI BTTJHONFOUT UP '�
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.PUJWBUJPO

2VBMJUBUJWF 	%FDJTJPO PS 0QUJNJ[BUJPO

• %PFT UIF QSPCMFN IBWF B TPMVUJPO 

• 0VUQVU B SFBTPO GPS B EFDJTJPO�

2VBOUJUBUJWF 2VFTUJPOT
• )PX NBOZ TPMVUJPOT EPFT UIF QSPCMFN

IBWF 

• )PX MJLFMZ JT BO PDDVSSFODF 

"QQMJDBUJPOT
• 7BSJPVT BQQMJDBUJPOT JO "* BOE SFBTPOJOH

• #BZFTJBO SFBTPOJOH <4BOH FU BM�m��>
• -FBSOJOH EJTUSJCVUJPOT <$IPJ FU BM�m��>
• *OGSBTUSVDUVSF SFMJBCJMJUZ <.FFM FU BM���>

$PNQVUBUJPOBM DPNQMFYJUZ
• �1�DPNQMFUF <7BMJBOUm��>
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.PUJWBUJPO� 3FMBUFE 8PSLT�

�4"5 4PMWJOH
• 7BSJPVT TPMWFST 	.PEFM $PVOUJOH $PNQFUJUJPO ����
�

• BQQSPYJNBUF <.FFM FU BM�>
• DPNQPOFOU DBDIJOH <#BDDVT�5IVSMFZ�.FFM � 4PPT>
• LOPXMFEHF DPNQJMBUJPO CBTFE <$IPJ
%BSXJDIF�-BHOJF[
.BSRVJT FU BM�>

5IFPSZ� GBTU PO JOTUBODFT PG MPX QSJNBM USFFXJEUI <#BDDVT
 %BMNBP
 1JUBTTJm��>

8IZ TUJMM JOUFSFTUJOH 
• 6OLOPXO GPS TPNF QBSBNFUFST <4UFGBOmT UBML>

• .PEFSO IBSEXBSF NBTTJWFMZ QBSBMMFM

⇒ 4PNF QBSBNFUFSJ[FE BMHPSJUINT BMMPX GPS QBSBMMFMJ[BUJPO
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.PUJWBUJPO� 3FMBUFE 8PSLT�

�4"5 4PMWJOH
• 7BSJPVT TPMWFST 	.PEFM $PVOUJOH $PNQFUJUJPO ����
�

• BQQSPYJNBUF <.FFM FU BM�>
• DPNQPOFOU DBDIJOH <#BDDVT�5IVSMFZ�.FFM � 4PPT>
• LOPXMFEHF DPNQJMBUJPO CBTFE <$IPJ
%BSXJDIF�-BHOJF[
.BSRVJT FU BM�>

5IFPSZ� GBTU PO JOTUBODFT PG MPX QSJNBM USFFXJEUI <#BDDVT
 %BMNBP
 1JUBTTJm��>

8IZ TUJMM JOUFSFTUJOH 
• 6OLOPXO GPS TPNF QBSBNFUFST <4UFGBOmT UBML>

• .PEFSO IBSEXBSF NBTTJWFMZ QBSBMMFM

⇒ 4PNF QBSBNFUFSJ[FE BMHPSJUINT BMMPX GPS QBSBMMFMJ[BUJPO
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.PUJWBUJPO� 3FMBUFE 8PSLT�

�4"5 4PMWJOH
• 7BSJPVT TPMWFST 	.PEFM $PVOUJOH $PNQFUJUJPO ����
�

• BQQSPYJNBUF <.FFM FU BM�>
• DPNQPOFOU DBDIJOH <#BDDVT�5IVSMFZ�.FFM � 4PPT>
• LOPXMFEHF DPNQJMBUJPO CBTFE <$IPJ
%BSXJDIF�-BHOJF[
.BSRVJT FU BM�>

5IFPSZ� GBTU PO JOTUBODFT PG MPX QSJNBM USFFXJEUI <#BDDVT
 %BMNBP
 1JUBTTJm��>

8IZ TUJMM JOUFSFTUJOH 
• 6OLOPXO GPS TPNF QBSBNFUFST <4UFGBOmT UBML>

• .PEFSO IBSEXBSF NBTTJWFMZ QBSBMMFM

⇒ 4PNF QBSBNFUFSJ[FE BMHPSJUINT BMMPX GPS QBSBMMFMJ[BUJPO
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.PUJWBUJPO� #BDLHSPVOE

5IFPSZ�
4"5 IBSE UP TPMWF� 	1JDL ZPVS GBWPSJUF DPOKFDUVSF� &5)
 4&5)���


*EFB�

�
 1SBDUJDBM JOTUBODFT BSF VTVBMMZ
IJHIMZ TUSVDUVSFE

�
 4USVDUVSF DBO CF FYQMPJUFE CZ
BMHPSJUINT

J
 4PMWFST FYQMPJU TUSVDUVSF 	EPOmU OFDFTTBSJMZ LOPX IPX

JJB
 1SPPG UIFPSZ� VOEFSTUBOEJOH PO QPTTJCJMJUJFT BOE MJNJUBUJPOT
JJC
 1BSBNFUFSJ[FE BMHPSJUINJDT� TPMWF TQFDJBM DBTFT FGGJDJFOUMZ

	4J[F � ��� 8F EPOmU UBML BCPVU KVTU UIF OVNCFS PG WBSJBCMFT�
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.PUJWBUJPO� #BDLHSPVOE

5IFPSZ�
4"5 IBSE UP TPMWF� 	1JDL ZPVS GBWPSJUF DPOKFDUVSF� &5)
 4&5)���


*EFB�

�
 1SBDUJDBM JOTUBODFT BSF VTVBMMZ
IJHIMZ TUSVDUVSFE

�
 4USVDUVSF DBO CF FYQMPJUFE CZ
BMHPSJUINT

J
 4PMWFST FYQMPJU TUSVDUVSF 	EPOmU OFDFTTBSJMZ LOPX IPX

JJB
 1SPPG UIFPSZ� VOEFSTUBOEJOH PO QPTTJCJMJUJFT BOE MJNJUBUJPOT
JJC
 1BSBNFUFSJ[FE BMHPSJUINJDT� TPMWF TQFDJBM DBTFT FGGJDJFOUMZ

	4J[F � ��� 8F EPOmU UBML BCPVU KVTU UIF OVNCFS PG WBSJBCMFT�
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.PUJWBUJPO� #BDLHSPVOE

5IFPSZ�
4"5 IBSE UP TPMWF� 	1JDL ZPVS GBWPSJUF DPOKFDUVSF� &5)
 4&5)���


*EFB�

�
 1SBDUJDBM JOTUBODFT BSF VTVBMMZ
IJHIMZ TUSVDUVSFE

�
 4USVDUVSF DBO CF FYQMPJUFE CZ
BMHPSJUINT

J
 4PMWFST FYQMPJU TUSVDUVSF 	EPOmU OFDFTTBSJMZ LOPX IPX

JJB
 1SPPG UIFPSZ� VOEFSTUBOEJOH PO QPTTJCJMJUJFT BOE MJNJUBUJPOT
JJC
 1BSBNFUFSJ[FE BMHPSJUINJDT� TPMWF TQFDJBM DBTFT FGGJDJFOUMZ

	4J[F � ��� 8F EPOmU UBML BCPVU KVTU UIF OVNCFS PG WBSJBCMFT�
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.PUJWBUJPO� 1BSBNFUFSJ[FE "MHPSJUINT

-BTU �� ZFBST
• -PUT B UIFPSFUJDBM XPSL BOE WBSJPVT BMHPSJUINT GPS �4"5

• 2VJUF B MBDL PG JNQMFNFOUJOH BOE USZJOH UIPTF BMHPSJUINT

3FTFBSDI 2VFTUJPO
"SF 	UIFPSFUJDBM
 BMHPSJUINT GSPN QBSBNFUFSJ[FE DPNQMFYJUZ
FWFO VTFGVM GPS JNQMFNFOUBUJPOT JO �4"5 TPMWJOH 
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.PUJWBUJPO� 1BSBNFUFSJ[FE "MHPSJUINT

-BTU �� ZFBST
• -PUT B UIFPSFUJDBM XPSL BOE WBSJPVT BMHPSJUINT GPS �4"5

• 2VJUF B MBDL PG JNQMFNFOUJOH BOE USZJOH UIPTF BMHPSJUINT

3FTFBSDI 2VFTUJPO
"SF 	UIFPSFUJDBM
 BMHPSJUINT GSPN QBSBNFUFSJ[FE DPNQMFYJUZ
FWFO VTFGVM GPS JNQMFNFOUBUJPOT JO �4"5 TPMWJOH 
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1BSBNFUFSJ[F� %FDPNQPTJUJPOT

• *EFB� EFDPNQPTF UIF QSPCMFN JOUP
TVCQSPCMFNT
 BOE DPNCJOF TPMVUJPOT UP
TVCQSPCMFNT UP B HMPCBM TPMVUJPO

• 1BSBNFUFS� PWFSMBQ CFUXFFO TVCQSPCMFNT

• 5SFFXJEUI PG UIF QSJNBM HSBQI
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5SFF %FDPNQPTJUJPOT

5SFF %FDPNQPTJUJPO T PG (
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C, D C, D

C, Y, D

C, Y, B
︸ ︷︷ ︸

XJEUI

C, D, Z

C, DT :

%FGJOJUJPO
" USFF EFDPNQPTJUJPO JT B USFF PCUBJOFE GSPN BO JOQVU HSBQI T�U�
�� &BDI WFSUFY NVTU PDDVS JO TPNF CBH
�� 'PS FBDI FEHF
 UIFSF JT B CBH DPOUBJOJOH CPUI FOEQPJOUT
�� $POOFDUFE� 5SFF nSFTUSJDUFEo UP BOZ WFSUFY NVTU CF DPOOFDUFE
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5PQJD PG UIF 3FNBJOJOH 5BML

*NQMFNFOUBUJPOT
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n'JOEo USFF EFDPNQPTJUJPOT PG TNBMM XJEUI 
	)FVSJTUJD
 OPU USFFXJEUI� PUIFSXJTF
 /1�D


8PSLT XFMM FWFO GPS SFMBUJWFMZ MBSHF JOTUBODFT�

5IBOLT UP UIF 1BSBNFUFSJ[FE "MHPSJUINT BOE
$PNQVUBUJPOBM &YQFSJNFOUT $IBMMFOHF

	1"$&
 m���m���
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n'JOEo USFF EFDPNQPTJUJPOT PG TNBMM XJEUI 
	)FVSJTUJD
 OPU USFFXJEUI� PUIFSXJTF
 /1�D


8PSLT XFMM FWFO GPS SFMBUJWFMZ MBSHF JOTUBODFT�

5IBOLT UP UIF 1BSBNFUFSJ[FE "MHPSJUINT BOE
$PNQVUBUJPOBM &YQFSJNFOUT $IBMMFOHF

	1"$&
 m���m���
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&NQJSJDBM 8PSL

*OTUBODFT
• 1BTU� ���� JOTUBODFT GSPN QVCMJD CFODINBSLT <')FDIFS8PMUSBO;JTTFSm��
m��>

⇒ ��� QSJNBM USFFXJEUI CFMPX ��� ��� CFMPX �� 	.JO'JMM�.JO%FHSFF


• .$$�����5SBDL��� <')FDIFS3PMBOEm��> ��� JOTUBODFT

⇒
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)PX UP nVTFo USFF EFDPNQPTJUJPOT GPS �4"5 
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4PMWJOH �4"5 <4BNFS4[FJEFSm��>

' =(¬B ∨ C ∨ Y) ∧ (B ∨ C) ∧ (D ∨ ¬Y) ∧ (C ∨ ¬D) ∧ (¬C ∨ ¬D ∨ ¬Z)
�� $SFBUF HSBQI SFQSFTFOUBUJPO
�� %FDPNQPTF HSBQI
�� 4PMWF TVCQSPCMFNT
�� $PNCJOF SPXT

C, D

C, D

C, Y, D

C, Y, B

C, D

C, D, Z

C D
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C Y D
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0 0
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C Y B
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C D Z
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1 1 0

C D
1 0
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1BSBMMFMJOH %ZOBNJD 1SPHSBNNJOH

)PX UP QBSBMMFMJ[F %1 
�� $PNQVUF UBCMFT GPS NVMUJQMF OPEFT JO

QBSBMMFM
⇒ %PFT OPU BMMPX GPS JNNFEJBUF NBTTJWF

QBSBMMFMJ[BUJPO EVF UP EFQFOEFODJFT UP
DIJMESFO

�� %JTUSJCVUF DPNQVUBUJPO PG SPXT BNPOH
EJGGFSFOU DPNQVUBUJPO VOJUT

⇒ "MMPXT XJUI SJHIU IJOETJHIU GPS NBTTJWF
QBSBMMFMJ[BUJPO

8IZ� DPNQVUBUJPO PG SPXT BSF JOEFQFOEFOU
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'JDIUF� 1BSBNFUFSJ[FE "MHPSJUINJDT BOE $PVOUJOH� 5SFFXJEUI JO 1SBDUJDF �����



" (16�CBTFE �4"5�TPMWFS
03 IPX UP HP NBTTJWFMZ QBSBMMFM 
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&NQJSJDBM $PNQBSJTPO
	.PEFM DPVOUFST JNQSPWFE TJHOJGJDBOUMZ PWFS UIF MBTU UXP ZFBST
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0VUDPNF� 3VOUJNF � 5SFFXJEUI
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0VUDPNF� .PSF 0QUJNJTUJD 1JDUVSF
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-FTTPOT -FBSOFE 

*NQMFNFOUBUJPO
• :PV OFFE UP HFU ZPVS IBOET EJSUZ

• "SDIJUFDUVSF NBUUFST

• *NQMFNFOUBUJPO GPS JOD�UX SBSFMZ QBJE PGG� EVBM�UX OFWFS QBJE PGG

n$POTUBOUT .BUUFSo

• #JU GJEEMJOH

• -PX MFWFM EBUB TUSVDUVSFT

• "WPJE DPQZJOH 	73".�3". USBOTGFS TMPX


• &GGJDJFOU IFVSJTUJDT BOE QSFQSPDFTTJOH LFZ

⇒8PSLT TVSQSJTJOHMZ XFMM
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6TF B EBUBCBTF
03 IPX UP QBSBMMFMJ[F OPEFT BOE SPXT 
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4ZTUFN %1%#

*EFB
• "WPJE JNQMFNFOUJOH GJEEMJOH EFUBJMT PG DPNQMJDBUFE EZOBNJD QSPHSBNNJOH BMHPSJUINT

	TJNJMBS BMHPSJUINT GPS WBSJPVT QSPCMFNT JO "*


• +VTU EFTDSJCF NBJO QBSUT JO SFMBUJPOBM BMHFCSB 	42-


• &NQMPZ NPEFSO EBUBCBTF TZTUFNT BOE ZFBST PG FOHJOFFSJOH
JO BMHPSJUINT PO UBCMFT BOE IFVSJTUJDT

• :PV DBO BEBQU UIF EFHSFF PG QBSBMMFMJUZ 	FWFO TFRVFOUJBM
 CZ BEBQUJOH UIF EBUBCBTF DPOGJH

*NQMFNFOUBUJPO
• 8PSLT TVSQSJTJOHMZ XFMM 	HJWFT B GSBNFXPSL GPS NBOZ QSPCMFNT

 CVU EFUBJMT NBUUFS

• +VTU EJGGFSFODF CFUXFFO TUPSJOH EBUB JO NFNPSZ BOE PO UIF EJTL JT NBTTJWF 	KVTU B DPOTUBOU


• %POmU DPNQFUF XJUI ZFBST PG FOHJOFFSJOH XJUIPVU OFFE 	EBUBCBTF BMHPSJUINT


• 5SFFXJEUI NJHIU OPU CF FOPVHI
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%ZOBNJD 1SPHSBNNJOH� 3FMBUJPOBM "MHFCSB�42-

' =(¬B ∨ C ∨ Y) ∧ (B ∨ C) ∧ (D ∨ ¬Y) ∧ (C ∨ ¬D) ∧ (¬C ∨ ¬D ∨ ¬Z)
�� $SFBUF HSBQI SFQSFTFOUBUJPO
�� %FDPNQPTF HSBQI
�� 4PMWF TVCQSPCMFNT
�� $PNCJOF SPXT

C, D

C, D

C, Y, D

C, Y, B

C, D

C, D, Z

n-PDBM GPSNVMBo 'U DMBVTFT XIPTF
WBSJBCMFT BSF DPOUBJOFE JO UIF CBH
	DPMPSFE JO SFE BCPWF


*O� 7BSJBCMFT 7U BU U
 QSFWJPVTMZ DPNQVUFE
UBCMFT 5↓M BOE 5↓S

0VU� /FX 5BCMF
� JG MFBG UIFO a1G1*h R �a +Mi
� FMTF JG JOUS BOE B ∈ 7U OFX UIFO
� qAh> BMi`Q/m+2 �a

Ua1G1*h R �a � lLAPL �GG a1G1*h yV
a1G1*h  6_PJ 5↓- BMi`Q/m+2

q>1_1 (M1,1 P_ . . . P_ M1,L1) �L. . . .

�L.
(MO,1 P_ . . . P_ MO,LO)

� FMTF JG SFN
 BOE B %∈ 7U SFNPWFE UIFO
� a1G1*h alJU+MiV �a +Mi

� QSPKFDU nBo DPMVNO VTJOH (3061 #:

� FMTF JG KPJO UIFO
� a1G1*h  7`QK 5M- 5S

q>1_1 B1,M = B1,S- B2,M = B2,S- . . . �
lS.�h1 +Mi 5MX+Mi  . . .  5SX+Mi
�a +Mi
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0VUDPNF

%1%# <')FDIFS8PMUSBO5IJFSm��>
• $PNQFUJUJWF XJUI QSFQSPDFTTJOH

• 4IPX PGG 	���� MJOFT PG QZUIPO DPEF
�

• 4"5 4PMWFS �� MJOFT� �4"5 4PMWFS �� MJOFT� 7FSUFY $PWFS ��� MJOFT

/FTU)%# <)FDIFS FU BM�m��>
• 6TF BQQSPBDI UPHFUIFS XJUI 4"5 TPMWFST MPDBMMZ

• "CTUSBDU GSPN USFFXJEUI� IZCSJE TPMWJOH

⇒ 4PMWF QSPKFDUFE NPEFM DPVOUJOH 	�/1
 DPNQFUJUJWFMZ

⇒ *OTUBODFT XIFSF 1SJNBM 5X JT ����
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4VNNBSZ

"QQMJDBUJPOT 	1SBDUJDBM 'SBNFXPSL GPS %ZOBNJD 1SPHSBNNJOH

�� "CTUSBDU "SHVNFOUBUJPO <%FXPQSBCPXP FU BM�m��>
�� "OTXFS 4FU 1SPHSBNNJOH � 1SPCBCJMJTUJD 3FBTPOJOH <')FDIFS/BEFFNm��>
�� &QJTUFNJD -PHJD 1SPHSBNNJOH <)FDIFS FU BM�m��>
�� ���
�� $PNQFUJUJWF GPS %FDJTJPO 1SPCMFNT ⇒ OPU MJLFMZ

5PEBZmT CFTU TPMWFS� 4IBSQ4"5�UX
• 5SFF EFDPNQPTJUJPOT BT IFVSJTUJD GPS TFBSDI TQBDF TQMJUUJOH <,PSIPOFO� +BSWJTBMPm��>
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$PODMVTJPO

5BLF )PNF .FTTBHFT
�� 1BSBNFUFSJ[FE "MHPSJUINT DBO XPSL
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