Algorithms & Models of Computation
CS/ECE 374, Fall 2020

24.2.2
Towards reducing CSAT to 3SAT
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Converting z = x A'y to 3SAT

z x y|lz=xANy|lzvxveey| ZvxVvy |ZVvxVy|ZVZVy|
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Converting z = x A'y to 3SAT

z X y‘z:x/\yH‘
0 0O 1
0 01 1
0 10 1
011 0
1 00 0
1 01 0
1 10 0
1 11 1
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Converting z = x A'y to 3SAT

y\ z:x/\yH clauses ‘
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Converting z = x A'y to 3SAT
z X y\ z:x/\yH

clauses ‘

0 0O 1
0 01 1
010 1
0 1 1 0 zVXVYy
1 00 0 ZVxVy
1 01 0 zZVxVy
110 0 ZVxVy
1 11 1
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Converting z = x A'y to 3SAT

z X y\ z=xANy H clauses ‘
0 0O 1
0 01 1
010 1
0 1 1 0 zVXVYy
1 00 0 ZVxVy
1 01 0 zZVxVy
110 0 ZVxVy
111 1

(z=xy)

(zVXVY)ANZVXVY)AN(ZVXxVY)

AZVEVYy)
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Converting z = x A'y to 3SAT

Simplify further if you want to

1. Using that (x V y) A (x V¥) = x, we have that:
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Converting z = x A'y to 3SAT

Simplify further if you want to

1. Using that (x V y) A (x V¥) = x, we have that:
11 (ZVxVu)A(ZVxVY)=(ZVx)
12 (ZVvxVy)A(zVXVy)=(ZVy)

2. Using the above two observation, we have that our formula
(7 E(z\/?V?) A(?Vx\/y) /\<?\/x\/7> /\(?V?Vy)
is equivalent to ¥ = (z VXV 7) A <? \% x) N (E V y)

Lemma 24.5.
(z:x/\y) = (zv7v7) A(EVx) /\(E\/y)
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Converting z = x V' y to 3SAT

z X y\ z=xVy H clauses ‘
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(c=xvy)

(zVXVY)AN(zVXVY)AN(zVXVY)NZVXxVYy)

22/94



Converting z = x V' y to 3SAT
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) A
11(zVxVyYy)A(zVXVy)=zVy.
12(zVXxVy)AN(zVXVy)=2zVX
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Converting z = x V' y to 3SAT

Simplify further if you want to

(z:XVy> =(zVxVY)AN(zVXVy)AN(zVXVY)A(ZV XxVYy)
1. Using that (x V y) A (x V¥) = x, we have that:

11(zVxVyYy)A(zVXVy)=zVy.
12(zVXVy)AN(zVXVy)=zVX

2. Using the above two observation, we have the following.

Lemma 24.6.
The formula z = x V' y is equivalent to the CNF formula

<z:x\/y) = (zVY)A(zVX)AN(ZV xVYy)
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Converting z = x to CNF

Lemma 24.7.
z=X = (zV x)A(ZVX). J
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Summary of formulas we derived

Lemma 24.8.
The following identities hold:
l.z=X (zVx)A(ZVX).

(zVY)A(zVX)AN(ZV xVYy)
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THE END

(for now)



