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EXERCISE 11:
Let f: [0; 1] — [0; 1] be polynomial-time computable and F :C Z x N — Z as in Exercise 10a), that
is, polynomial-time computable satisfying

|f(a/2")—F(a,2")/2"| <1/2" whenever 0<a<2" . (1)
a) Prove that the following counting problem belongs to #P:

1”0 bin(c) — Card{(a,b) € Z*:0<a<c: F(a,2™) > b}

b) Conclude that FP = #P implies polynomial-time computability of the function [ f:[0;1] >
x> o f(t)dt.

c¢) Prove that the following counting problem belongs to #P;:

1" s Card{(a,b) €Z*:0<a<2™: F(a,2™) > b}

d) Conclude that FP; = #P; implies polynomial-time computability of the real number fol f(t)dt.



