MAD 4203 - INTRQOD TO COMBINATORICS FLORIDA INT'L UNIV.

TEST #1 - FALL 2014 TIME: 75 min.

Answer all 6 questions. No Calculators or Cell phones are allowed. An unjustified answer
will receive little credit. BEGIN EACH OF THE 6 QUESTIONS ON 6 SEPARATE PAGES.

(15) 1(a) How many integers in the set {1,2, 3, ..., 800} are divisible by 12 or 15?
(b) Find the permutation which has (4, 2, 3, 1, 1, 0) as its inversion sequence.

(15) 2(a)
(b)
(15) 3(a)
(b)
(20) 4(a)
(b)
20) 5(a)
(b)
(15) 6(a)
(b)

Write down what the Multinomial Theorem says. Then find the coefficient
of );2yz-3 in the expansion of (3x - 4y + 27)°.

Find the number of integer solutions of the equation x; +x, + x3 =10 with
X;>1, x,>-3, andx3 > 4.

How many permutations of {0, 1,2,...,6} have cach odd element going
to an odd element and no even element going to itself.

How many permutations of {0, 1,2, ..., 6} haveno odd element going
to itself ?

[You may leave your answers in terms of simplified factorials.|

Find the number of ways the letters of SUCCESS can be arranged in a line.
How many 15-combinations of the multi-set M =[5.a, 7.b, 18.c] are there ?
| You may leave your answer in terms of simplified binomial coefficients.]

Give a combinatorial proof of Pascal's identity G;) = (Z : i) + (n ; 1)

for all integers k and n with 1 <k <n-1.

Hence, or otherwise, prove that for all integers k and n with 0 <k <n

0 )~ G

Write down the General form of the Pigeon-Hole Principle.

Let {aj, ay,...,a,) beasequence of nintegers. Prove that we can always
find a non-empty segment of this sequence whose terms adds up to an
integer multiple of n.
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