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The sequence {a,} is Cauchy if to every ¢ > 0 there is number N such that for
every number n and m:

n > N and m > N implies |a, — a,,| < €.
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1. (20 pts.) (Bolzano — Weierstrass Theorem in R')
Let the sequence {a,} € R' be bounded in the sense that

sup |a,| < co.
n<oo

Prove that {a,} € R' has a convergent subsequence.
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2. (20 pts.) Let the function f mapping R? into R' be defined by,
flz,y) = wzy.

Prove that f is continuous at each point (z,y) of R2.
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3. (20 pts.) Let f be the function of the previous Problem and for a given R let
the closed disk D(0, R) be defined by,

D(0,R) = {(z,y) : 2 +y* < R*}.
Prove that for each R the function f is uniformly continuous on the closed disk
D(0,R).
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4. (20 pts.) Let the function f map the set S into R™. Suppose that the set S is
sequentially compact and that f is continuous. Prove that f is uniformly
continuous on S.
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5. (20 pts.) Let the function f map the set S into R'. Suppose that the set S is
sequentially compact and that f is continuous. Prove that f is bounded on S.



