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Exercise Set 1

Exercise 1:
Let f(n) and g(n) be any two of the following functions. For each pair, determine
whether f(n) = O(g(n)) or f(n) = Q(g(n)) or f(n) =0O(g(n)) holds:

(a) (logn)  (b) nloen
(c) n? (d) n? if n is odd, n" otherwise
(4 Points)
Exercise 2:
Describe a Turing machine which compares two strings. As an input, it should accept
a string a#b with a,b € {0, 1}*. The output should be 1 for a = b and 0 otherwise.
(4 points)
Exercise 3:
Prove that SAT remains /N P-complete if each clause contains exactly three literals and
each variable is contained in at most four clauses.
(4 points)
Exercise 4:
Prove the N P-completeness of the following problem:

e INSTANCE: Natural numbers W and H and pairs (w;, h;) € N? for 1 < i < n.
Task: Is there a disjoint axis-parallel packing of n rectangles having width w; and
height h; inside a rectangle of width W and height H. Precisely, are there pairs
(z;,y;) € N? for 1 < ¢ < n such that

- R, C(0,W) x (0,H) for 1 <i<n and
- (z,y) eR? = [{i](z,y) € Ri}| < 1,

where R; = (x;, ; +w;) X (Yi, yi + hy).

(3 points)

Please return the exercises until Tuesday, April 27th, at 2:15 pm.



