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1. (a). Show that lim % does not exist.  (10%)
) > 0,0 (X“+Yy7)

5 a4
(b). Showthat  lim L —>*Y_o. (10%)
xy->00 x4y

2.  Determine whether the following functions are uniformly continuous on R and
justify your answer.
(@. f(X)=x* xeR. (10%)
(b). f(x)=3sinx—-4cosx, xeR. (10%)

3. Let f(0=3 ———.

n=1 (X+n)

(a). Show that f is a continuous function on [0, «). (10%)

(b). Evaluate | : f(x) dx. (10%)

4. Let h(x) be bounded and Riemann integrable on [0, 1].
(@). Show that if h(x) >0 forall x ][0, 1], then I: h(x) dx>0. (10%)

(b). Let u(x) :J'OX h(t) dt, x [0, 1]. Showthat u(x) iscontinuouson [0, 1]. (10%)

5. For n=123 -- ,put f (x)= x e[0,1].

1+nx?’
(a).Show that { f } converges uniformly on [0,1]. (10%)

(b).Let f(x)=lim f (x), xe[0,1]. Is f'(x)= lim f/(x) always true? Justify

your answer.  (10%)



