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L. Suppose p is an atom. Define a sequence ¢5.9,-F,... of propositions as
follows:
qo=p and fornzl Ge={g,, = P)

(a) For which values of » (if any) is q,3 theorem? (5%)
(b) Give a proof for your answer. (10%)

2. (a) For what values of /, m, and n is the complete tripartite graph Kimn

planar? {5%)
(b) Give a proof for your answer. (10%)

3. LetS= (1, 2,., 8} and Fbe the set of all onto functions from Sto S
() How many functions in F satisfying 7(/)=i forallj eS. {10%)

(b} How many functions in £ satisfying |7 ()~4<1 forallieS. (10%)

4. Four ordinary, 6-sided dice are rolled. Let X denote the sum of the four
values showing, and ¥ denote the maximum of the four values showing.

(a) What is £(X), the expectation of X. (10%)
(b) What is (V). (10%)
(¢} What is the probability of the event: Y=14. (10%}

5. Let x, =0, and for n 2 1, define

x,=12x _, ifn is even
x, =2x,_,+1 ifnisodd
Find a general formula for x_. (10%)

6. Let 4={1, 2,..., n}, where n is even. Consider the following claim: If &
numbers are selected from A, at least two of them have sum n+1.
Verify that the claim holds in general with & > nf2. (Hint: Use
pigecihole principle.) (10%)



