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Exercise 9.1: Consider the last paragraph in the proof of Theorem 16 in the lecture
notes. There the choice of the constant c has been left open.
State a value for c such that the claimed probability of 1−2−Ω(n) follows from Chernoff
bounds. Try to make c as small as possible.

End of Exercise 1

Exercise 9.2: Prove the following statement mentioned in the lecture: For any distri-
bution of objects to the two bins in the scheduling problem, at least one of the following
two holds:

• For at least one i, the object of rank i is in the fuller and the object of rank i+ 1
is in the emptier bin.

• The object of rank n is in the fuller bin.

End of Exercise 2

Exercise 9.3: Consider the function f(x1, . . . , xn) =
∑n

i=1

∏i
j=1 xj.

1. Describe informally what the functions measures.

2. Let Ti, 1 ≤ i ≤ n, be the time until the (1+1) EA for the maximization of f has
obtained an n

i
-approximation of the optimum of f . Prove that E(Ti) = O(in).

End of Exercise 3

Exercise 9.4: The (1+1) EA and RLS can be converted to an algorithm that finds
(1 + ε(n))-approximate solutions to the scheduling problem in expected time at most
R(ε(n)) := 2−c log(ε(n))/ε(n) for some constant c > 0. Here ε(n) is allowed to depend on n,
in particular ε(n) = o(1) is possible. Find the smallest order of growth for ε(n) such
that R(ε(n)) is bounded from above by a polynomial in n.

End of Exercise 4



THE FOLLOWING EXERCISE IS MANDATORY.

Exercise 9.5: Let f : {0, 1}n → R be of the kind

f(x1, . . . , xn) = w1x1 + w2x2 + · · ·+ wnxn

for arbitrary wi > 0, 1 ≤ i ≤ n (hence, f is an arbitrary linear function with positive
weights). Let Ti, 1 ≤ i ≤ n, be the time until the (1+1) EA for the maximization of f
has obtained an n

i
-approximation of the optimum of f . Prove that E(Ti) = O(in).

End of Exercise 5


