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The following is called the SNTA CLAUS PROBLEM: Santa Claus has presents.1, n, that he wants
to distribute among children, L., m, wherep;j is the value that kid has for presenj. Santa’s goal
is that the least luckiest kid is as happy as possible, thanske tries to achieve

OPT = 0 Ol ) { i=T-i~r-1vm{ j;i & }}

Suppose you know the value QPT. Let pmax:= Max—1..mMmaxj—1.  npPij. Give a polynomial
time algorithm that assigns the presents to children suahtiie happiness of every child is at least
OPT — pmax- Does this give you any approximation factor?

Hint: Probably you already noticed that this problem has much mnaon with the WWRELATED
MACHINE SCHEDULING problem from the lecture.

Exercise 2
Recall that the following problem iNP-hard:

3-DIM MATCHING: Givendisjointset&\={ay,...,an},B={bs,...,by},C={cy,...,Cn}
and tripelsF = {T1,...,Tm} (|Ti| =3, |TinA| = |TiNnB| = |TiNnC| = 1). Decide, whether
there is goerfect 3-dim. matching, i.e. a subseff’ C F of |F’| = n disjoint tripels.

Lett; := |{i | aj € Ti}|. We define an WRELATED MACHINE SCHEDULING instance with ma-
chinesi = 1,...,mand the following set of jobs

e Forj=1,...,nwe have a jolj with processing time

(1 itbeT
Pibi =96 otherwise

e Forj=1,...,nwe have a jole; with processing time

1 ifgeT
Piei =1 o otherwise

e Foreveryj=1,...,nwe create job®; qforq=1,...,tj — 1 with

_ _J2 ifgeT
PiBia = otherwise



Perform the following tasks
i) Show that if there is a perfect 3-dim matching, then theroptn makespan is at most 2.
i) Show that if there is no perfect 3-dim maching, then thkespan is at least 3.

iii) Which inapproximability factor do you obtain for NRELATED MACHINE SCHEDULING?



