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1. Let f:R — Rbeacontinuous periodic function on R with period 27 . Prove that there exists an
X, € R suchthat f(x,)= f(x,+7).(10%)
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converges uniformlyto f on [a, ) (0<a< ). (15%)

2. (1) Let f (x)= on (0, «). Determine f (x) =lim f (x) for 0<x <o, and Show that f,

(2) Let g,(x)=nxe"™ on[0, x). Determine g(x)=limg,(x) for 0<x<oo, and prove that g, does
not converge uniformly to g on [0, «) . (15%)
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(2) Show that f(x) is differentiable on R. (10%)

3. (1) Show that f(x)=— Z is continuous on R . (10%)

4. Evaluate the following limits :

(1) lim

n—oo

Izncos(nx )d (10%)

@ lim= [ dx . (10%)
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XY for (x, y) % (0,0)
5. Let f(xy)=4x+y EEE 200
0 for (x, y) =(0, 0)

Find %(0,0) %(0 0) and the directional derivative of f at (0, 0) in the direction of unit vector
X

u=(u,u,). Is f(x,y) continuousat (0, 0)? Prove your answer.




