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AMCS Written Preliminary Exam
Part I, May 8, 2013

. Let AandB be subsets dR, such that for any € B there exists & € A

with x < 'y. Show that
inf A < inf B.

. Define the function

1ty — P i —
F(x) = a.lfx_awnh(p,q)_l
lifx ¢ Q.

Is f Riemann integrable of®, 1]? Why or why not?

. Show that the series

o0 N 1
S=>(-D"log (1+ ﬁ)

=1
is convergent. If we let
k 1
= —D"log|1+ =),
SY ,;( ) g( + n)

then how large musilg be so thatS— Sy| < 10~4if N > No.

. Suppose thaA is ann x n matrix and there exists a matri& so that

AB = Id,

Prove thatA is invertible andB A = Id, as well.

1]

For which pairgx, y) is the equatiorAu = v solvable for any? When the
eqguation is not solvable for some what is the condition for solvability?

. Let A be the 3x 3 matrix:

X O B
oON

. A real valued¢2-function u, defined in the unit diskD; is harmonic if

it satisfies the partial differential equatiogcu + dyyu = 0. Prove that a
%¢2-functionu defined inD1 is harmonic if and only if for eackx, y) € D1

2
1 .
ux,y) = g/u(x+rcose,y+rsm0)d9,
0
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for sufficiently small positive. Hint: Recall Green’s formula: For a bounded
regionD with ¢! boundary, and &2 functiono defined inD, we have.
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Herev is the outer unit normal alonigD.

. Suppose that a fair coin is flipped #mes. What is the probability that you

get an equal number of heads and tails?

. Let{Y,} be independent random variables uniformly distribute¢Oiri].

Forn > 1, let X, = exp(Y1) - - - exp(Yn). ComputeE[ Xp].



