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1. Suppose that each pair i < j from f1; 2; � � � ; ng is assigned a direction, either
i ! j or j ! i. Show that the numbers 1; 2; � � � ; n can be listed in some order
a1; a2; � � � ; an so that a1 ! a2 ! a3 ! � � � ! an.

2. An angle is formed by two mirrors. If a ray of
light enters the angle, and does not hit a corner,
then must it leave the angle? More precisely: Sup-
pose the ray crosses side BC into the triangle, and
reects with angle of incidence equal to angle of
reection whenever it hits sides AB and AC. As-
sume that the ray does not exactly hit any of the
points A, B or C. Then must it eventually cross
side BC back to the outside?

3. Prove that the number

1X

n=1

6(2�3n�n
2)=2

is irrational.

4. There are 17 \heavy" points chosen arbitrarily on a circle. At a certain moment
they start moving around the circle; they all move with the same constant speed,
but some of them may move clockwise and some counterclockwise. When two
points meet, they \bounce" by reversing their directions but continuing to move
with the same speed. Prove that at a certain moment the points will all return to
their starting positions.

5. Let f(x) be a polynomial with integer coeÆcients. Show that

1X

n=0

f(n)

n!
= ke

for some integer k.

6. Let a0 > a1 > a2 > � � � > an > 0 be real numbers. Show that the polynomial
p(z) = a0 + a1z + a2z

2 + � � �+ anz
n has no complex zeros z with jzj � 1.
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