MIiDTERM EXAM REVIEW Name:

1. Let X be a continuous uniform random variable on the interval (a,b), where the density

function is f(z) = ;L. Prove that this is a valid density function and that the mean, E[X],

is the midpoint between a and b. (Review definitions from Density Functions Handout.)

2. Disprove the statement that if f(z) is continuous at x, then it is differentiable at x.

3. Prove that there exists a function f, such that f'(z) = f(x) for all z € R.

4. If n # 0, a € Z, then n divides a, denoted n|a, if Im € Z such that a = nm. Prove that

if n|a and alb, then n|b.
5. If n € Z and n > 0 and 4" — 1 is prime, then n is odd.
d

6. Let n € Z and n > 0, prove +-z" = nx

n—1
dz :

7. Prove that if x is even, then 22 is even.

8. Prove that z is even iff x + 1 is odd.

9. Prove that for all x € Z, 2® + x is even.

10. Prove that for any rational x and any irrational y, x + y is irrational.

11. Let ; € Rfori =1,...,n. If [T, a; = a1as...a, = 0, then prove 3 k € {1,2,...,n}
such that a, = 0.

12. Prove that for all z there exists y such that 3> > x.
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