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(1) Find
(a) lim ¥ (10%)
n—o0
(b) lim (1+5ﬁf~,§:ﬂé)’l, lz| < 1. (10%)

n~+0C

(2) If f : R = R is a continuous function; f(f(z)) = z for all real z. Show that there exists
€ € Rsuch that f(¢) =¢. (10%)

(3) If f : R — R is continuous, show that

/ow[/ou f(t)dtldu = _/0T f(”)('w ~ u)du. (10%)

(4) Let a>1,0>1, f: R~ Ris a bounded function and flaz) = bf(z) for all real z.
(a) Find £(0). (5%)
(b) Show that f is continuous at 0. (10%)

(5) Let f(z) = f;° %}r%‘;dt,w € (0,00). Show that f(z) is uniformly convergent and differ-
entiable on (0, 00). (10%)

(6) (a) Does series of functions 3 e="= sin($) converges uniformly on [0,00)? Give your
n=1
proof. (10%)
00
(b) Determine whether the function f(z) = ¥ e* sin(Z) is uniformly continuous on

n=1

[0,10]. Give your reason. (5%)

(7) Let fo : [0,1] — R be a continuous function. For each n = 1,2,3,--+, let fo(z) =
Jo fa-1(t)dt for all z € [0,1]. If for every z € (0,1), there exists an n such that z is an
interior point of f'({0}), prove that fo = 0 on [0,1]. (10%) .

(8) Determine whether in the system of equations
o0 + yu + s?u? + v =0,
22l + yo® + 2% +w? =0,

u and v are solvable in terms of z and y near z = ~1,y = 1,4 = 1,v = -1, If this can

be done, compute ¢(~1,1) and %;—‘(-1, 1). (10%)




