1.1

1.2

1.3

2.1

2.2

2.3

DUKE MATH MEET 2016

RELAY SOLUTIONS

From the first sequence, we have y —x = 4(as — al) From the second relationship, we
have 3(by — b3) = 2(y — x). Hence we have b4 b — 8 Hence p+q=8+3=|[11]

—ai

T =11. We have (22 =7z +11)" ' =1. a> =1 whena=1,b=0, or a = —1
and bis even. 22 —Tx +11 =1 = a2 = 2,5. 22 -1 = 0 when = 1,—1.
22 —Tr+11 = -1 = z = 3,4 but 22 — 1 is only even when z = 3. So we have a
total of | 5| solutions which are —1,1,2, 3, 5.

TNYWR = 5. Let a, be the probability that David has the ball after n seconds. If
David has the ball after n seconds, then he can’t have the ball after n + 1 seconds.
If he doesn’t have the ball, then there’s a % the ball can be passed to him. Hence
Upi1 = %(1 — a,). Starting with initial condition of ay = 1, we see that a; = 0,as =
4 21 104

ya3 = 35,04 = 155, A5 = 625 |

2 2 71'2

k:+1 X 1 . i
D kz =X - QZkzl(%)?:F_ﬁ:E.

Hence T' = 12. If we make a Venn diagram, we see that every toy must lie in one of
the circles but cannot lie in the all three. So there are a total of 6 parts of the circle

that each toy can go. Hence the answer is .

We see that T' = 12 and n = 29. asg shakes with everyone; as7 shakes with everyone
except ay; agg everyone except ay, as; ... ay; everyone except aq, .., a1z then we are done.

Hence, the answer is [ 14]



