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Exercise Set 5

Exercise 5.1:

Consider the linear-time WEIGHTED MEDIAN algorithm. Recall that the list of num-
bers is partitioned into groups of 5 elements each. Does the algorithm still have linear
runtime if the numbers are instead partitioned into

(i) groups of 3 elements each? (2 points)

(ii) groups of 7 elements each? (2 points)

Exercise 5.2:
Consider the following generalization of the KNAPSACK problem:

Instance: An instance w;,...,w,,c1,...,c,, W of the KNAPSACK problem,
values by, ... b, € Z, U {oo}.

Output: Integers 0 < z; < b; for 2 = 1,...,n such that Z?:l rw; < W and
Yo, e is maximum.

(i) Prove that this problem is NP-hard even if b; = oo for i = 1,...,n. (4 points)

(ii) Give an FPTAS for this problem. (4 points)

Exercise 5.3:
Describe a polynomial-time combinatorial algorithm for the FRACTIONAL MULTI
KNAPSACK PROBLEM:

Instance: Natural numbers n,m € N and w; € N, W; € N, and ¢;; € N for

ie{l,....,n},j€{1,...,m}.
Output:  Values z;; € Rsg for i € {1,...,n}, 5 € {1,...,m} such that

injzl foralli € {1,...,n},
j=1
injwi < Wj for all] S {1,...,m},
i=1
n m
Z Z TiiCij is minimum. (4 points)

i=1 j=1

Deadline: Thursday, May 25th, before the lecture.



