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% RICHARD M. KARP REDUCIBIITY AMONG COMBINATORIAL FROBLEMS 9 REDUCIBILIEY AMONG COMBINATORIAL PROBLEMS 97

Main Theores. ALL the problems oa the following list are 13- SATLSFLARILITY UITH AT H0SY 3 LITERALS PER CLASE 20. PAR(ITION
ete. INPUT:  Clauses Dy.Dp. Dyy  oa )Ullnll!l of n,m“ 3 INPUT:  (cq,¢9,0 L) €
literals from the set (u},u3,... 0 Gy
1. saTISFIABILITY PROPERTY: The set (Dy,Dy0.s ta satlstiabie PROPERTY: “ihate o 3 set. 1 5 1,2,...,s} such that
MENT: By duality, this probles is equivalent to deter- Z %" Y
nining vhether o disjunctive normal form expression is a 12. CHROMATIC NUMBER hel hé1
tautology. INPUT: graph G, positive fnteger k
PROPERTY: There is a function $: N » 7, such that, if u 21, MAX CUT
2. 0-1 INTEGER PROGRAMMING and v are adjacent, then ¢(u) ¢ $(v). INPUT: graph G, weighting function w: A = Z, positive
INPUT: fnteger matrix C and integer vector inte, W
PROPERTY: There exists a 0-1 vector x -uch that Cx = d, 13, CLIQUE COVER ntegar
INPUT: graph G', positive integer & PROPERTY: There is a set § CN such that
3. CLIQUE PROPERTY: N' is the uafon of & or fewer cliques. =
INPUT: graph G, positive fnceger b w{u,v)) 2w
PROPERTY: G has a set of mkunl]y adjacent nodes. 14, EXACT COVER {u,v}ea
IPUT: faatly {Sy) of subsete of 2 get {uy, &= 1.
&, SET PACKING PROPERTY: There 1‘ a subfamily rh) (s_') such that the ues
INPUT: Family of s {s J). positive integer 1L sets T, are disjoint snd v - - (u‘, 1= 1,2,...,t) v‘s
PROPERTY : (s } contatns "% mutually disjoine sets.
15. HITTING SET
S.  NODE COVER INPUT: family (Ug) of subsets of (a5, 1 =1, z, W)
INPUT: graph G', positive integer % PROPERTY: There is a set W such that, for e i,
PROPERTY: There is a set RCK' such that |[R| <4 and lwnul -1 !
every arc is incident with some node in R.
Karp's Theorem (1972)
6. SET COVERING INPUT: graph G, R CN, weighting function w: A= 2,
INPUT: finite family of finite sets (s,). positive mz-ger k positive integer k
PROPERTY: There is a subfamily (T,) C7{5;) contatning < PROPERTY: G has a subtree of weight < k containing the set
sl A lot of problems people
7.  FEEDBACK NODE SET 17. 3-DIMENSIONAL MATCHING O O p ro e S p p
INPUT:  digraph W er k INPUT: set UCTxTxT, whers T is a finite set
PROPERTY: There is such that every (directed) PROPERTY: There s a set W C U such that [W| = [T| and
cycle of N contains a mode Tn A. 8o tvo elements of W agree in any coordinate. Care abOut are N P_
8.  FEEDBACK ARC SET 18,  KNAPSACK ol
INPUT: digraph H, positive integer k INPUT: 2seeerag,b) € 2
PROPERTY: There is a set S CE such that every (directed) PROPERTY: L a4 x, = b has a 0-1 solutfon.
cycle of H contal arc in S, R
19, JOB SEQUENCING i C
9. DIRECTED NAMILTON CIRCULT INPUT: “execution time vector" k’) ¢ 27,
INPUT: digraph W “deadline vector" (D, €

PROPERTY: H has a directed cycle which fncludes each node
exactly once.

PROPERTY: There is @ permutation ¥ of {1,2,....p} such
10,  UNDIRECTED HAMILTON CIRCUIT

INPUT: graph G thet

: grap

PROPEKTY: G has a cycle which includes each node exactly i T, 4o T, > D then P, else 0]) <k .
oies £ (1) =) 7 Prs) *(3)
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