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(1) (20% ) Test for convergence or divergence. Explain your answers.
oo

x
— dx.
(a) L 7 5 dx

> 1
(b) ?;;nann)? p>1

(C)J sinx
o X

v O

(@ e dx.

( 2) Evalue the 1ntegra1

@ (7%) f f sm(x2+y2)dydx.

(b) (8% ) eF dA, where E is the trapezoid with vertices (1, 1), (2,2), (2,0) and (4, 0).

(3) (15% ) Let E; C ]R" be an open set for i € N.
(a) Show that U2 E, is open.
(b) Show that N, E; is open.
(c) Show that N2 E, might be not open.
(4) Let 22
Y
flx,y)= x4+ y4’
0, x?+y?=0.
(a) (6%.) Compute f,(0,0) and f, (0, 0).
(b) (4% ) Show that f is not differentiable at (0, 0) even though both £, (0,0) and f,(0,0) exist.
(5) a,beRand a < b. Let f : (a,b) — R be a function.
(a) (7% ) Suppose that |f(x) — f(y)| < M|x — y| for some M € R and x,y € (a, b). Show that f(x) is
uniformly continuous.
(b) (8% ) Suppose that f is uniformly continuous in (a, b). Show that f can be extened to a continuous
function defined on [a, b].
(6) (10% ) Let f : [a, b] — R be a continuous function, where a < b are real numbers. Show that

x*+y*#0,

: hm[J 1O dx 1™ = max |f(x)].
xE[a,b].

(7) Let g, :[a,b] — R be a continuous function and |g,(x)| < L for some L > 0 and all n € N.
(a) (7% ) Show that Zn R g"n(f ! converges uniformly on [a, b].

(b) (8% ) Denote G, (x) = fax g,(t)dt. Show that {G,(x)}°2, has a subsequence {G,, (x)}72, which is
convergent uniformly.




