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I. Definitions

A. (5 pts) Let X be a metric space. Then X is proper means . . .

B. (5 pts) Let X be a metric space. Then X is complete means . . .

C. (5 pts) Let V,W P TNSR and let L P LW
V . Then rLsWV P W b V is

defined by: @i P IV , @j P IW , prLsWV qj}i “ ¨ ¨ ¨



D. (5 pts) Let V,W P TNSR, f : V 99K W , p P V .

Then LINSVW
p f :“ ¨ ¨ ¨ .

E. (5 pts) Let V,W P TNSR, f : V 99K W , p P V .

Then DVW
p f :“ ¨ ¨ ¨ .

F. (5 pts) Let µ be a function.

Then µ is a partition measure means . . .



II. True or false (no partial credit):

a. (5 pts) Let f : R Ñ R be differentiable. Assume: f is one-to-one.

Then: @x P R, f 1pxq ‰ 0.

b. (5 pts) Let f : RÑ R2. Assume: @x P R, f 1pxq ‰ p0, 0q.

Then f is one-to-one.

c. (5 pts) Let f : r1, 2s Y p3; 4s ãÑ R. Assume that f is continuous.

Then f´1 is continuous.

d. (5 pts) @f, g P pO0, g ˝ f P pO0.

e. (5 pts) Let P be a partition and let B Ď
Ť

P . Then B´P Ď B Ď B`P .
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III. Hand-graded problems. Show work.

1. (10 pts) Find a function f : R2 Ñ R s.t.

pB1fqp02q “ 0 and pB2fqp02q “ 0 and f 1p02q “ /.



2. (10 pts) Let V, Z P TNSR, K P KZ
V .

Show: DC ě 0 s.t., @p P V , |Kppq|Z ď C ¨ |p|3V .



3. (10 pts) Let f : R2 Ñ R, u, v P R2.

Assume: @p P R2, pBufqppq “ 0. Show: fpvq “ fpv ` uq.



4. (15 pts.) Let f : R2 Ñ R and let v, w P R2.

Assume: @p P R2, f 1ppq “ 02. Show: fpvq “ fpwq.


