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Conjunctive Normal Form
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*L6 2t�KTH2b

aQK2 *L6 7Q`KmH�b,

Ç ५िԟ  	મԠ
ी  ॕԡ  ि	મԡ
  	ԟ  Ԡ
ीॖ६
Ç ि	મԡ
  	ԟ  Ԡ
ी UPMHv QM2 +H�mb2XV
Ç ि	મԡ
  	ԟ  Ԡ
ी Uh?`22 bBM;H2iQM +H�mb2bXV

qBi? bBKTH2` #`�+F2iBM;,

Ç ॕिԟ  	મԠ
ी  ԡ  ि	મԡ
  ԟ  Ԡीॖ
Ç ि	મԡ
  ԟ  Ԡी UPMHv QM2 +H�mb2XV
Ç ि	મԡ
  ԟ  Ԡी Uh?`22 bBM;H2iQM +H�mb2bXV

9fj8



Converting to CNF
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*QMp2`iBM; iQ *L6

RX 1HBKBM�i2 BKTHB+�iBQM �M/ 2[mBp�H2M+2X
_2TH�+2 	ᅫ ݂ ᅬ
 #v 		મᅫ
  ᅬ

_2TH�+2 	ᅫ ݡ ᅬ
 #v 		મᅫ
  ᅬ
  	ᅫ  	મᅬ

X

ULQr QMHv -  �M/ મ �TT2�` �b +QMM2+iBp2bXV
kX �TTHv .2 JQ`;�MǶb �M/ /Qm#H2@M2;�iBQM H�rb �b Q7i2M �b TQbbB#H2X

_2TH�+2 िમ	ᅫ  ᅬ
ी #v 		મᅫ
  	મᅬ

X
_2TH�+2 िમ	ᅫ  ᅬ
ी #v 		મᅫ
  	મᅬ

X
_2TH�+2 िમ	મᅫ
ी #v ᅫX

ULQr M2;�iBQM QMHv Q++m`b BM HBi2`�HbXV
jX h`�Mb7Q`K BMiQ � +QMDmM+iBQM Q7 +H�mb2b mbBM; /Bbi`B#miBpBivX

_2TH�+2 िᅫ  	ᅬ  ᅭ
ी #v ि	ᅫ  ᅬ
  	ᅫ  ᅭ
ीX
UPM2 +QmH/ biQT ?2`2- #miĘXV

9X aBKTHB7v mbBM; B/2KTQi2M+2- +QMi`�/B+iBQM- 2t+Hm/2/ KB//H2 �M/
aBKTHB}+�iBQM A � AAX

efj8



How do we decide if a 
propositional logic 

formula is satisfiable or 
unsatisfiable?



Example
<latexit sha1_base64="A9/t1KusOHq2sVa6FU58hSvAFfs="></latexit>

p ^ q ^ (¬p _ ¬q)

Satisfiable or unsatisfiable?



Inference Rules
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AM72`2M+2 _mH2b

AM ;2M2`�H- �M BM72`2M+2 `mH2 Bb r`Bii2M �bᅫȯ ᅫɞ w ᅫՓᅬ X

h?�i Bb- ;Bp2M ᅫȯ- ᅫɞ- Ę- ᅫՓ- r2 +�M BM72` ᅬ
1t�KTH2b Q7 TQbbB#H2 `mH2b U`2K2K#2` `mH2b �`2 bvMi�+iB+ LPh b2K�MiB+5V,ᅫ ᅬ	ᅫ  ᅬ
 � FBM/ Q7 /2}MBiBQM

Q7 X
	ᅫ  ᅬ
	ᅫ  ᅬ
 _mH2b M22/ MQi #2

2[mBp�H2M+2bX

LQiBQMb Q7 S`QQ7 Ryfj8
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Premises

Conclusion

Examples:

<latexit sha1_base64="VPvhj2AQq919mXzmyCov9R63pic="></latexit>

Start with some premises and using the rules, derive a conclusion!

What is a proof?



Binary Resolution Rule
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h?2 ǳ_2bQHmiBQMǴ avbi2K �M/ _mH2

h?2 _2bQHmiBQM BM72`2M+2 `mH2,	ᅫ  ԟ
 ि	મԟ
  ᅬी	ᅫ  ᅬ

7Q` �Mv S`QTQbBiBQM�H p�`B�#H2 ԟ �M/ 7Q`KmH�b ᅫ �M/ ᅬX aT2+B�H *�b2b,

lMBi `2bQHmiBQM,	ᅫ  ԟ
 	મԟ
ᅫ *QMi`�/B+iBQM,ԟ 	મԟ
શ
_2bQHmiBQM Bb � `27mi�iBQM bvbi2Kc � T`QQ7 Bb }MBb?2/ r?2M QM2 /2`Bp2b �
+QMi`�/B+iBQM શX _2K2K#2`, T`QQ7 bvbi2Kb �`2 bvMi�+iB+ LPh b2K�MiB+5

AM i?Bb +�b2- i?2 Q`B;BM�H T`2KBb2b �`2 `27mi2/X

_2bQHmiBQM R9fj8

<latexit sha1_base64="STgzLXHqoeCj5qYtL8VN/NKbUgM="></latexit>

• It is used to prove contradictions.

<latexit sha1_base64="1Tez4GUI3HlD9ikUGWNVY+0SnfI="></latexit>

• It works with formulas in CNF forms.



Example
<latexit sha1_base64="A9/t1KusOHq2sVa6FU58hSvAFfs="></latexit>

p ^ q ^ (¬p _ ¬q)



Example
<latexit sha1_base64="TepUBy6HHX3yvZHDQF4AxMpQOvs="></latexit>

(p _ q _ r) ^ (¬p _ q) ^ (¬q _ ¬r)



Binary Resolution Rule in CDCL
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AM i?Bb +�b2- i?2 Q`B;BM�H T`2KBb2b �`2 `27mi2/X

_2bQHmiBQM R9fj8

And, the standard rule used in conflict clause learning.



Important Properties
<latexit sha1_base64="JWLZtY8M1sEL2bb5OnbwS8pvpq8="></latexit>

Theorem. If from a set of clauses as a premise, we derive
false, then the set of clauses is unsatisfiable.

<latexit sha1_base64="jzA1mqmHJKrdKH7tQ1eeFD810qk="></latexit>

Theorem. If there is no proof leading to false, then the set
of clauses is satisfiable.


