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1. (10) Two overlapping circles create 4 regions. Three overlapping circles create 8 regions. How
many regions the most that four mutually overlapping circles in the plane can create?

2. (10) There are 20 identical sticks lined up in a row occupying 20 distinct places as follows:

Six of them are to be chosen. How many choices are there if no two of the chosen sticks can
be consecutive?

3. (10) Let a, be the number of sequences of length n over {R, L, U} without consecutive sub-
sequences RL and LR. Note that each such sequence must ends with U, LL, RR, UL, UR.
Define ag = 1 and clearly a; = 3. Write a recursion relation for a,, for n > 2.

4. Let ¢(n) denote the number of positive integers not exceeding n that are relatively prime to
n. For example ¢(12) = |{1,5,7,11}| = 4.

(a) (5) Show that 12 = ¢(1) + ¢(2) + ¢(3) + ¢(4) + ¢(6) + #(12).
(b) (10) Show that n =}, #(k) for n € N.
(¢) (10) Find the 6 x 6 matrix u such that

(¢(1), ¢(2), ¢(3), $(4), #(5), #(6)) = (1,2,3,4,5,6)p.

(4]

Let Ay, Ag, ..., A, be subsets of S, where S is a finite set.

(a) (10) Suppose A, NA;NA,NA; =0 forany 1 <i< j < k < ¥ <m. Show that

ST A= D JANAL+ DD JANANA]=]AUAU--UA,

1<i<m 1<i<j<m 1<i<j<k<m
(b) (15) Suppose

STlAl= DD JAnAl+ Y JANANAl=[AIUA U U4

1<i<m 1<i<j<m 1<i<j<k<m
Show that A, NA;NANA;=0forany 1 <i<j<k<f<m.

6. (20) Let G be a connected graph of order n. Show that there exists a vertex in G whose
deletion will not disconnect G.




