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1. For x, y ∈ R with x > 0 prove that there exists N ∈ N such that Nx > y.

2. Find liminf and limsup for sequences: (a) xn = cosn; (b) yn = n
2
− [n

2
].

3. If limsup |an+1

an
| < 1, prove that

∑
an converges.

4. Suppose that the coefficients of the power series
∑

anx
n are integers, infinitely

many of which are distinct from zero. Prove that the radius of convergence is
at most 1.

5. Suppose f : [a, b]→ R is continuous. Prove that f is bounded.

6. Prove that for any continuous function f : [0, 1]→ [0, 2] there exists a x ∈ [0, 1]
such that f(x) = 2x.

7. Prove that composite of uniformly continous functions are uniformly continuous.

8. Suppose f : (a, b) → R has a local maximum at x and is differentiable at x.
Prove that f ′(x) = 0.

9. If |f(x)− f(y)| ≤ |x− y|3, prove that f is constant.

10. If f is a differentiable function with bounded derivative, prove that f is uni-
formly continuous.
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