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#8  HERBES

1. (15 points)
Consider a series y ., axsin(kz), where {ax} is a sequence of real numbers. Is it possible to
construct a sequence {ay+ such that > o, ag sin(kz) converges uniformly to sin(x) on [0,7] ?
Justify your result.

2. (15 points)
Suppose f : R — R is uniformly continuous. Show that f must be bounded by a linear func-
tion, i.e, there exist constants A, B such that |f(z)| < A+ B|z| for all z.

3. (20 points)
(1): Let f: Al — N be a map from metric space A to another metric space N with the prop-
erty that if a sequence {p,} in M converges, then the sequence { f(p,)} in N also converges. Is
[ continuous 7 Justifv your result.
(2): Let f: M — R where M is a metric space, and define &' = {(z,y) € M xRiy = f(z)}. If
(' is compact (in product space M x R). Is f continuous ? Justify your result.

4. (20 points)
Suppose L : R* — R? is an invertible linear map and g : R* — R? has continuous first order
partial derivatives and satisfies ||g(z)|| < C||z||**€ for some € > 0 and all = € R?® (|| - || is the
usual Euclidean norm). Show that f(z) = L{z) + g(z) is invertible near the origin 0.

5. (20 points)
(1): Find the volume of the ellipsoid (x -+ 2y)? + (z — 2y + 2)* + 3z* &«
(2): Let € be a positively oriented simple clogsed curve. Find the curve 7 that masdmizes the
integral [,y dz + (3z — 2®)dy.

6. (10 points)
Let f(2) be a real valued continuous function on [0, 1]. Find the limit

|
lim (?H—I)/ 2" f(z)de.
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