
20 Mar 2024 NP-Complete Graph Problems

Announcement : PSet 7 to be released Friday morning.

Q1 will have optional "early hand-in .

"

due Tues 4pm

promise to grade before end of Sp Brk -

solution set for entire Pet 7
will be released to all
(couple of days after latest slip-day deadline)
regardless of early Q1 offion.

Rest of Pet C has usual thats might
deadline

.

ac

3SAT .

Given Bookern variables X
, . . -- ,Xr

and
forming liberals X

,Fi
,
XesTe , our , Xu ,En

causes
Goon-, En

each is disjunction (Bookan OR)
of 13 literals

.

... does a truth assignme satisfying
all clauses exist?

IND SET, Glen undirected graph G

pos . Integer K

... does exist set S ofK vertices
,

sit. every edge has 51 endpoint

in S ?

Claim. BSAT <p IND SET

"Given an algorithm that solves IND SET



we can make an efficient 3SAT

algorithm .

"

G. O Transform input of ESAT to
=

input of IND SET
.

② Transformation runs in poly time .

(In fact
,

will be linear time)

④ If 3SAT input has a satisfying
->
O

START
tath assignment

,
the IND SET

HERE
,

instance will have a k-element
--

Represent ind setr

constituent ④ If3SAT input has to satisfying assign -

units of

ISA problem the IND SET instance will have no
lif

using "gadgets .

Kielement independent set.
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Tr general, the reduction takes
Zu vert's

Variables
3

vertices
L-

x
, - wo , Xu

U, -e- , Un (T)
V
, - - -Vn(f)

= 3m verts
Clauses

↑

- K pairs ij
P
....,

Cn
-> Wij such Xrj orj

appears is clause in

(n)
-et: Connectedge < (Uj ,vj) kjx[n]
/&
- wij ,Wik ↓ jtk set

.

gadget (3m) xj , x,
bother

internal present in Ci
edges

Cor j ,Yk)

(wij , 4j) if Ej is in Ci 3(wij , vj) if xj is in 4. .

E3m

Set target indep set size
,
K
,
to be M +M

.

Running time :O(2n + 3m + n + 6 m) = 0(m+n)
.

CE: Given (undir) graph G
and k -> A

does G have a set of t vertices
,

S
,

sit. every two elements of S
are connected by an edge ?



EXCover : Given G & k

does G have a set of vertices,
S
/

with b elements
,
that coversy

every edge? CS contains at last

one endpoint of every edge)

inCLIQUE
Given G = (vi) and

construct E = (V
. E) and k

.

S is indep set in G(=7

S is clique in J
.


