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1. {a) Suppose 3 5, ax converges absolutely. Prove that Y77 |ax [P converges for p > 1.

{b} Suppose 3 ;- , ax converges conditionally. Prove that > ;- kPa; diverges for all p > 1.

2. Suppose {fa} is a sequence of continuous functions on [a, ] and f, — f uniformly on [e, B].
(a) Prove that {f,} is uniformly bounded and f is uniformly continuous on [a, B].

(b) Prove that n™1(fy + f2 + - -- + fu) converges to f uniforinly on [a,b] as n — co.
3. State the Mean Value Theorems for differentiation and integral, and prove one of them.

4. Suppose [ is a real-valued differentiable function on [a, &]. Prove:
(a) If f'{a) < A < f'(b), then A = f'(z} for some z in (a,b).
(b) If f* is monotanic, then f' is continuous on |a, b].

5. State the Weierstrass Approximation Theorem, and use it to prove that if f is a continuons function

on [e.b] such that f zf(z)dz =0forall n = 0,1,2,--+, then f = 0.

6. Let f{0,0) = 0and f(r,y) = W for (z,y) # (0,0).
{a) Docs the directional derivative I, f{0.0) exist for any unit vector v = (11, up)7?
(b) Is f continuous at {¢,0)7 Why?
(c)} Is f differentiable at (J,0)7 Why?
7. Is every continuous function on [0,1] of hounded variation 7 1f yes, prove it; if not, give a coun-
terexample.
8. Let f:{a,b) —» {m, M] be Sticlijes integrable with respect to a function a, and let ¢ : [m, M| = R

be & continwous function. Prove that the composite function ¢ = ¢ o f is also Sticltjes integrable

with respect to o. A

o o a?
9. Compute the explicit value of the integral [;7 e™* wos(zt}dz for —oo <t < o0



