[222 00000 (Theory of Computation) Report (6)

200700 110 (10,110)
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00 (Propose): 110 200 (O) (November 20 (Tue))
00 (Deadline): 110 300 (0) 00000 (November 30 (Fri), 10:50)

00 (Note): J0ID0UO0OODDOOUOOOOOOUOOOOOOOOOOOOOOOOO(Do not forget

to handwrite your name, student ID, problem numbers, and answers on your report.)

Problem: 0000000000 CO0O00O0OODOO0O0OODOOOOOOOS000000DODOOOOO
000000000000000000000000000000000000A0 (Solve one of the
following problems. Each problem has 5 points. If you show two or more answers, your score is

the maximum one. However, note that difficulties vary widely.)

1. 0000000000D0KSATO000000KO0D0000000000000000O2SAT<P3SAT
doodooooooooooo k[ll:ll:ll:ll:ll:ll]DDDDDDDDDDZSATSELZ&SATDD
goodoooboooooboooob oo bbb uooooooo
000000ooooooooooooooooOoODOo0o3000ooooooooooonog
0000000000000 00000((Hint: 00000000000 00) (As shown in the
class, if you define that “kSAT consists of CNFs such that each clause has at most k literals,”
2SAT<P 3SAT is trivial. However, you have to show some polynomial time reduction to prove
2SAT<P 3SAT if you define that “kSAT consists of CNFs such that each clause has exactly k
literals.” It is also trivial if you admit to use the same literals in a clause. Show 2SAT<P 3SAT
even if you have to use three distinct literals in each clause. (Hint: Introduce new variables if

you need.))
2. KNAP<PBINO OO 00O (Prove KNAP<ZBIN.)

3. %) C I, NXyy,
LASNADY D

4. 000O0O0OOOOOO DHAMOOO0OO0OO0 2000000 DHAMOOOOOOOOOOOOO
(2000000000000 VO00D00000O0D000000 X,YOOODOOOoOoooo
0000000:000000000 X000000YDoOoOoooDO00) (Show a polynomial

time reduction from DHAM on a general directed graph to DHAM on a directed bipartite

O CI?,, ns?

he1NXp,, 000000 (Prove X C I, NX},, and I} C

k+1

graph. (A graph G = (V, E) is called bipartite if the vertex set V' can be partitioned into two

sets X and Y such that each edge joins one vertex in X and the other one in Y.))

5. 000000 VvVCOOUOOOooOooooMISOOOOOUOoOoooOooo(@Mooo soo
0200000000000000SO0D0O0000O0U0DOOO0U0DOOOUOOOOUOOOO
0000000 GO00000 k00D0O0O0GO kODDOOO0O00O0OOOO0O0oooooog
00000000) (Show a polynomial time reduction from the vertex cover problem (VC)
to the maximum independent set problem (MIS). (A vertex set S is said to be independent
if there are no edges joining two vertices in S. The mazimum independent set problem is the

problem to determine whether G has an independent set of size k for given G and k.))



