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Problem 1.(15pts) Let {A1, A, ..., Ay} be a collection of m distinct subsets of
{1,2,...,n}, where |Ai| < n/2fori=1,.. -»M, with the property that any two of
the subsets have a nonempty intersection. Prove that

m

1
—— <1.
= (42

Problem 2.(15pts) Let A be a (0, 1)-matrix with entries a;j. By a line, we mean a
row or column of A. Prove that the minimum number of lines of A that contain all
the 1’s of A is equal to the maximum number of I’sin A, no two on a line.

Problem 3.(15pts) Let m be given. Prove that if n is large enough, every n x n
(0, 1)-matrix has a principal submatrix of size m, in which all the elements below the
diagonal are the same, and all the elements above the diagonal are the same.

Problem 4.(15pts) Let a4, as, . . . ) @n241 be a permutation of the integers 1, 2, . . . ,n2+
1. Prove that Dilworth’s theorem implies that the sequence a4, as, ... Q241 has a
subsequence of length n 4 1 that is monotone.

Problem 5.(15pts) Find the number of sequences ai, as, ..., s, of 2n terms that
can be formed by using exactly n 1’s and exactly n -1’s such that a;+-ag+- - -+a;, > 0,
(k=1,2,...,2n). Show your work.

Problem 6.(15pts) Determine the number of n-digit numbers with each digit odd,
where the digits 1 and 3 occur an even number of times. Prove your answer.

Problem 7.(10pts) Prove that if an S(3, 6, v) exists, then v =20r 6 (mod 20).



