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void NextFit ()
{ readitem1;
while ( read item2 ) {
if (item2 can be packed in the same bin as item1)
place item2 in the bin;
else
create a new bin for item2;
item1 = item2;
} /* end-while */
}
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et M be the optimal number of bins required to

[ Theorem] Let M be the optimal number of bins required
pack a list 7 of items. Then next fit never uses more than 23/ — 1 bins.
There exist sequences such that next fif uses 2/ — 1 bins.
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void FirstFit ()

{ while (read item ) {
scan for the first bin that is large enough for item;
if (found )

place item in that bin;
else
create a new bin for item;
} I* end-while */

}

Can be implemented
in O(Nlog N)

4

[ Theorem] Let M be the optimal number of bins required to pack
a list I of items. Then first fit never uses more than 17)// 10 bins.
There exist sequences such that first fit uses 17(M — 1) / 10 bins.
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There are inputs that force any on-line bin-packing algorithm to use@

@the optimal number of bins.
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Let M be the optimal number of bins required to pack a list | of items.

Then first fit decreasing never uses more than/11M / 9 + 6/9 Rins.
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Centers Greedy-2r ( Sites S[], int n, int K, double r)
{ Sites S’[]=S[]; /* S’ is the set of the remaining sites */

Centers C[]=G; - 'D

while (S[1!=9){ 4 £‘ conter - 'y |§],L 2r
Select any s from S’ and add it to C;
Delete all s’ from S’ that are at dist(s’, s) < 2r; 4 IQ TW"W\" 'u\ Em' '£,

} * end-while */ \v

if (|C| <K ) return C; . T‘ﬂr\']%%)

else ERROR(No set of K centers with covering radius at mostr);

}

[Theorem] Suppose the algorithm selects more than
K centers. Then for any set C* of size at most K, the
covering radius is #(C*) > r.
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Centers Greedy-Kcenter ( Sites S[], intn, int K)
{ Centers C[]=C;

Select any s from S and add it to C; N
while (|C] <K ) { A A
aximum dist(s, C);

Select s from S with
Add s it to C;

} I* end-while */

return C;
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[ Theorem] The algorithm returns a set C of K

centers such that »(C) < 2r(C*) where C* is an optimal
set of K centers.

—— 2-approximation

Imlesy Pz M. ARADWS T <2 o sohutiom.
Three aspects to be considered:
A: Optimality -- quality of a solution
B: Efficiency -- cost of computations

C: All instances

Researchers are working on

A+C: Exact algorithms for all instances
A+B: Exact and fast algorithms for special cases

B+C: Approximation algorithms

Even if P=NP, still we cannot guarantee A+B+C .



