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e HERKY  (14179)

Transfer Test; Advanced Calculus; Show all works to get full credits!

1. (15%) State the following theorems
a) Bolzano-Weierstrass theorem

b) Heine-Borel theorem

(c) Weierstrass M-test

2. (15%) Prove or disprove that f(z) = z? is uniformly continuous on the
real line R.

3. (15%)

) Let a < b and f : [a,b] = R be bounded. Given the definition that ” f is
iemann integrable on [a,b]”.

(b) If f is Rieman integrable on [a,b], then prove
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exists and is continuous on [a,b].

4. (15%) Show the following function converges or has no limit as (z,y) —
(0,0).
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5. (15%) Let & be a nonempty subset of the real line R and suppose that
fn — f uniformly on €. If each f, is continuous at some zg € £, then prove
that f is continuous at zo € €.

6. (10%) Let H C R™ be a nonempty connected set. If f is continuous on
H, then prove f(H) is also connected.

7. (15%)
7.7 .(a) Assume f: R® — R™ is a function and a € R". Give the definition of ”f
2% is differentiable at a”.
(¢..(b) Is this function
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differentiable at (0,0)?




