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ﬂ/{) For which real x does tlie series Y ne™™" converge?

n=1

%) Suppose that f is a differentiable function on (0, o0c). lim; e flr)/a = 0, and lim,L« f'(2) = a. Prove
that ¢ = 0.
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MFrovc that if a function f(z) is integrable on [a,b] then its absolute value |f(z)] is also integrable on [a, b}

and , ,
/ f(z)dz| < / \f(z)]dz.

d% Let f be a complex valued function on a set D and suppose that |f(z)] < 1 for each z € D.
a) Show that the sequence of powers of f, {f, £, f%,... } converges pointwise.
) Find necessary and sufficient conditions for the convergence to be uniform.

Wt K '(z,y) be continuous on the rectangle [a,b] x [c,d] C IR*. For integrable functions f on [c.d] define an
opcrator T by

d
(Tf)(z) = / K (2,97 (y)dy.

V@ Show that (T'f)(z) is a continuous function on [a,b}.
) Show that S = {Tf | fcd |7(z)|dz < 1} is an equicontinuous family of functions on [a,b}.

\/(4) Let U= {(u.v) € RR? | v > 0} and define F: U — R* by F(u,v) = (ucostv,usinv) = (z,y).
Show that F is an open mapping on U.

— \:@ Find du/8z, Ou/By, Bv/Oz, Ov/Oy.

Let f(z,y) = 2% + y* — 5 be a function on 2.
Descrxbe thoroughly the results of applying the implicit function theorem in a neighborhood of the
oint (2,1).
Describe thoroughly the results of applying the implicit function theorem in a neighborhood of the

point (v/3,0).



