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Show your work, otherwise no credit will be granted.
1. (15 points)

(a) Let f : R — R be a continuous function. Is f~!(K) compact for every compact
subset K of R?

(b) Let f : R — R be a function. If f~'(K) is compact for every compact subset
K of R, is f continuous on R?

o

(15 points) Show that the series Y oo 1 ) =gk converges uniformly on [0,1].
3. (15 points) Define
0 if (z,y) = (0,0)
f@’y):{ﬁa it (z,) # (0,0),
Is f(z,y) differentiable at (0,0)7 Show your reason.

4. (15 points) Let f : (=1,2) — R be a real analytic function. If f(3) = 0 for all
k € N, show that f is identically zero.

5. (15 points) Let f be a continuous function on K = [0,1] x [0.1] C R?, show that
there exists an interior point (%o, yo) of K such that

/ F(z,y) dedy = £(70,%0).

6. (15 omts) Let f be a continuous, bounded function on R, and define g(z) =
L f e~lz=¥ £ (y)dy
(a) Show that g is differentiable on R and find ¢'(z).
(b) Show that (1 — L)g = f.

7. (15 points) Show that the function

is uniformly continuous on R.

8. (15 point) Evaluate the line integral

- ‘7{ zdy — ydz
Jo @+ 2+ Bz —y)¥

where C is the closed curve defined by (z +2y)%+ (37 —y)? = 1 in counterclockwise
direction.



