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General Instructions: Same as in Homework 1.

Honor Principle: For the first problem, please work entirely on your own. For the others, the principle is the same as in
Homework 1.

20. Let f : {0,1}n→ {0, 1}n be a function and k > 0 be an integer. Define the function f (k) : {0, 1}n→ {0,1}n as follows:

f (k) = f ◦ f ◦ · · · ◦ f
︸ ︷︷ ︸

ktimes

,

where “◦” denotes function composition.

(Warm-up exercise) Prove that, if f is a one-way permutation and k is a constant, then f (k) is also a one-way permuta-
tion.

(The real problem; turn this part in) Assuming one-way functions exist, prove that the above result does not generalize
to one-way functions. Give a specific counterexample. (Obviously, only functions of the form f : {0, 1}n→ {0,1}n can be
composed with themselves, so your counterexample should have this form.) [2 points]

21. Suppose the family g = {gn}n∈N, where gn : {0,1}n → {0,1}n+1, is a pseudorandom generator. Suppose k > 1 is a
constant. Based on g, construct a pseudorandom generator h = {hn}n∈N where hn : {0, 1}n → {0,1}n

k
, and prove that

your construction works. [2 points]
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