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x if x is rational ) ]
1.(20%) Let  f(X)= . .Show that f is continuousat x=0 and nowhere else.
0 if x isirrational

2.(15%) Let f(X,y,2)=Vy* +In(x+12%)
(1) Find ﬂ, ﬁ,and ﬂ
ox oy 0z
(2) Explain that f is differentiable at each point of D ={(x,y,z) € R®:x>(}.
(3)Use the differential to estimate the difference f (1.1,1.2,-0.1) - f (1,1,0)

b
3(15%) If f is continuouson [a,b] and _[|f(x)|dx=0,then f(x)=0 forall xe[a,b].

—ux: s
4.(15%) Let f(x)= € !f X# O. Prove that f'(0)=0.
0 ifx=0

5. (15%) Suppose f is differentiable on an open set S — R"and has a local maximum at X, €S.

Prove that Vf(X,)= 0.

6.(20%) Supposethat J#E R andthat f, — f uniformlyon E.Prove that

if each f, isuniformly continuouson E,then f isuniformly continuous on
E.




