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Problem 1 (5%). Evaluate f02 min{3z,4 — z2}dz.

Problem 2 (5%). A set function is a function that maps sets into real number. Let A C (0, c0)
be a set. Define the set function I by

I(A) = /A el

Take A = (1,4) U[4,5). Determine whether the function satisfies I(As) = I((1,4)) + I([4, 5)).
Prove or disprove.
Problem 3 (10%). Consider the function f: R — R with

. isini, z#£0;
/(@) = {0, z=0.

Determine whether the function f is differentiable at 0. Prove or disprove.

Problem 4 (10%). Let z > 0. Show that log(z™) = nlogz for all n € N.

Problem 5 (10%). Let f : [a,b] — [a,}] be a continuous function. Show that there exists a
point ¢ € [a, b] such that f(c) = c.

Problem 6 (20%). For € € (0, 1), consider a function

F(z) := T}%’ ifz <0
s+—l(J:—f),, ifz>0.

(1){10%] Determine whether the F(z) is a continuous function on R. Prove or disprove.
(44)[10%)] Determine whether the F(z) is a right-continuous function on R. Prove or disprove.

Problem 7 (10%). Let f : R — R be a function and take z € R. If f is differentiable at z,
determine whether f is continuous at the same point z. Prove or disprove.

Problem 8 (10%). Let fn(z) := max{0, 1—n|z|}. Determine whether lim,_, o fn(z) exist and
converges to a continuous function f. Prove or disprove.

Problem 9 (10%). Let {z,}32; be a bounded increasing sequence on R. Determine whether
limy 00 Zn exists. Prove or disprove.

Problem 10 (10%). Let f and g be continuous nonnegative functions on [a, b}, and let C > 0.
Suppose that for z € [a,b], we have

f@<c+ | oo

Show that f(z) < Cela 9(t)dt,



