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1. (i) (10%) If z = f(z,y), x =rcosf, and y = rsin #, show that

Gy &= Ep o2

(ii) (10%) If G(z,y) = f(y +cz) + g(y — cz), show that
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2. Discuss the convergence and uniform convergence of the following sequence

respectively.
(i) (5%) ge(z) = g, ©20, k=1,2,--.
(i) (5%) The sequence {T,}72, are defined by

Ta{z) = é—;‘ @lgc)—z, z € (—00,00).

3. Let R be the set of all real numbers. Prove or disprove the following statements
respectively.

(i) (10%) Let f : % — R be a continuous function, and let D be a closed set in
"R. Then f(D) is closed.

(i) (15%) Let fx : [0,1] — R ba a sequence of continuous functions, and fy — f
uniformly on [0,1]. Then the family {fi}3Z, is equicontinuous.

(iii) (10%) Let f : [a,b] — R ba a sequence of Riemann integrable functions,
and let f, converges pointwise to f. Then f is Riemann integrable on [a, b].

4. (i) (10%) Find and classify the critical points of the function

Fu,v) = 2uv(12 — 3u — 4v).

(ii) (10%) Find the absolute maximum and minimum of

fu,v) = u* +v* +v on the disc w4 0? <1

5. (15%) Investigate whether the system

z(u, v, w) = u + uvw
y(u,v,w) = v+ wv
z(u, v, w) = w + 2u + 3w’

can be solved for u,v,w in terms of z,y, z near (0,0,0).




