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Problem 1 (5%). Determine if the limit lim(_.,_.'y)_,(o,:)) ;f_—%; exists or not.
Problem 2 (5%). Suppose {a,} is defined by

o = 1+—rl;ifniseven

" |2+ Lifnisodd.

Find limsup,, _, o, @n and liminfy,_,c0 Gn-
Problem 3 (5%). Let f(t) be a continuous function with ¢ e_'[O,T] and take r > 0. Define
K(r) == [J f(t)e~"dt. Find £K(r). ‘ : '
Problefr; 4 (5%). Evaluate 22, |t e de.

Problem 5 (5%). Let p > 0 and b € R. Determine if the the sum Kmpy_c0 Eﬁ:o b(1 + 185)F
exist. Justify your answer.

Problem 6 (5%). Evaluate [f,(z + 2y)dzdy where D is the region bounded by the parabolas
y=2z% and y = 1 +z2. , :
Problem 7 (10%). Let f: R x [-1,2] = R with f(z,y) := zy?. Solve the problem

Vi) = mex flz,y)

Problem 8 (20%). Let {a,}3%, be a sequence of real numbers. Prove or disprove the statement:
If the seriesﬁzf;l an-is convergent, then limp_y00 an = 0.

Problem 9 (20%). Prove or disprove the following statement: If f is monotonically increasing
on [a, ), then £ is of bounded variation on [a, b]; i.e., for any set of points {zo,-- ., Zn} satisfying
a=20 < Ty < -+ < Tn_1 < Tn = b, there exists a constant M > 0 such that

n

> 1f (k) = flar-1)l < M.

k=1

Problem 10 (20%). Suppose that f : R® — R is continuously differentiable in an open set
containing [x,y] := {Ax 4 (1 — Xy : X € [0,1]}. Show that there exists a point w € (xyy) ==
{Ax+ (1L - N)y: A€ (0,1)} such that

F(x) - £(3) = V) T (x—¥)

where (-)T means vector transpose.



