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→ RUDRATA Cycle is NP-complete
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( HAMILTON ) .

→ circuit SAT in NP-complete
( Mother of all NP- completer

results)

Every problem ✗ Circuit Sat
in NP -

p

→ CIRCUIT SAT fp BSAT



RUDRATA CYCLE ( directed)
INPUI : A directed graph G- ( V.E)
Solution : A cycle parsing through all nodes

euactly once

RUDRATCACYCEKEENP

GOAL : RUDRATA CYCLE is NP-complete

ith: BSAT fp RUDRATA CYCLE



35 AT fp RUDRATA CYCLE

e

35A ⑥ Reduction UDRATA CYCLE

Cully 1127A Input : Directed

G- V21/w ) A GraphGAYE)

(ñVyVÑ) : Algorithm

D- a satisfying assignment⇒ 3- a Rudratacyde

to in a
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3.SAT → RUDRATA CYCLE

a. = 0 ⇐> Right
☒l C- 40,1$ to left

- I → left to
rightpain

n

( Traverse the graph without skipping /repeating
any

rate a)



BEAT → Ru1RAtAE
N

,

rdz

Every boolean • • .
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CIRCUIT SAT
-
-

INPUT : e)Circuit with AND/OR
/NOT

2) n inputs gates
• 11 .

boolean
SOLUTION : An assignment ⑧☒
so that output = 1 . µ / o
itAEN

1111
0 I 0 I 0



Circuit SAT in NP-complete :
'

Every problem Circuit SAT
in NP £p

Enonple : Factorial- ion §,



FACTORIZATION GROOT SAT

INPUT : Circuit C⇒ pot : An nbitnohb" N

£ so, : sent Carl =PSol : pig pig > A

p
and p - q = N

An input
Reduction CIRCUITSAB→ that makes

-→
A'9
→

10111
ALGG C output 1 .

C I
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Some p,q
verification circuit for that makes

-C

factor isatin output 1
with input N(fiued ) I

Chordcoded) p.q=N



Polynomial
F a verification algorithm for Facforiafiorn

II
poly time Circuit

Verification Circuit µ
N
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Same proof applies to every problem in NP

=) Every problem rgp
Circuit

-SAT
.

in NP

⇒ Circuit SAT in NP-complete .



CIRCUIT SAT 3SAP

INPUT : A circuit C INPUT : A 351-1 formula

Sol : An anignmut a , it
£ (Nyva)NlmV7y .). . . - .

P sa : A satisfyingClub 1
anignment

/Wt H each wire Wi ,
introduce

D "
a variable in 3s AT

→

Wb / /Ws {w , ,
.
- we }

☐ 2) 4- each gate introduce clauses

Example : we w.atWi / / wz w/ µ4
Wb = W , Awz
I

simulate this using clauses



Ots : Every constraint on 3- variables can be simulated

via clauses of form (UVYV 2) . .
.

.

Erik : Suppose we wont a constraint

*e=yh2 ,
Then a = y Az

Ñ I -

'

@ V5 VE ) -
(I Vy VZ ) .

1151121 )a- Ily V27
T

4 clauses simulate n=y1z .



TO-eupversac-omtraintosi-g3SAT-louresE.name/ie:k=yAz
* .

Forbidden anignmerts
to a a → ( nVy- VE)

p o o → (Jelly V⇒
a a 0 → ( ñ V5 V2 )
a 00 → fully V2 )


