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There are 8 problems in this test. Note that you should write down detailed steps for the solution to each
problem; otherwise, no credits for that problem will be given.

1. A committee of 14 is to be selected from 10 men and 10 women. In how many ways can the selection
be carried out if
(a) [7%] there must be seven men and seven women?
(b) [7%] there must be at least eight men?

2. [10%] Verify that[(r e p)Alp e g Algen] o [(r=p) Al - @ A (g = )], for primitive
statements [p, [g, and .

3. Let [4, B be sets from a universe [U.
(a) [7%] Write a quantified statement to express the proper subset relation [Zl c B.
(b) [7%] Negate the result in part (a) to determine when ﬁ ¢ B.

4. (a) [7%] Consider an |97§ chessboard. It contains eighty-one [L X 1 squares and one |9—><_9 square.
How many [3 X 3 squares?

(b) [7%] Now consider an Jn X n chessboard for some fixed h € Z*. For[l £ k < n, how many e x Kk
squares are contained in this chessboard?

5. [12%)] Let [S be a set of five positive integers the maximum of which is at most 9. Prove that the sums
of the elements in all the nonempty subsets of S cannot all be distinct.

6. [12%] Given a nonempty language [A € Y%, prove that if[4Z = 4, then[i € A.

7. (a) [7%)] Find the coefficient of x®in|(1 + x + x2 + x3 + )17,
(b) [7%] Find the coefficient of pc®in|(1 + x + x% + x3 4+ ) forh € Z+.

8.[10%] Leti, d, p,q € Z withp,q > 0. Prove thatifc = d (mod q) and [p|q, then [ = d (mod p).
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