MAD 4203 - INTROD TO COMBINATORICS FLORIDA INT'L UNIV,
. TEST#1-FALL2017 ' TIME: 75 min.

Answer all 6 questions. Ne Calculators or Cell phones are allowed. An unjustified answer

“will receive little credit, BEGIN EACH OF THE 6 QUESTIONS ON 6 SEPARATE PAGES.

| (16) 1.(a) Find the permutation which bas 4, 3, 3, 2, 1, 1, 0> as its inversion sequence.
(b) How many integers in {1, 2, 3, ... , 700} are divisible by neither 12 nor 15 ?

(16) 2. (a) Write down what is the Multinomial Theorem in full details. Then use it to
find the coefficient of x*y*z* in the expansion of (3x° - 2y + 2/6)°.

(b) Find the number of integer solutions of the equation: x1tx+x3+xe=10
with x; 22, x22 -3, x5 2 4, and x4 = 5.

(18) 3.a) Write down version 1 of the Inclusior-Exclusion Theoréem in full details,
(b) Find the no. of 20-combinations of the multi-set F = [7.a, 9.b, 11.c, 13.d].
[You may leave your answer in terms of simplified Binomial coefficients.]

(18) 4. (a) How many permutations of {3, 4, 5, 6,7, 8, 9} have no-even number
going to an odd number gnd no odd number going to itself

(b) How many permutations of {3, 4, 5, 6, 7, 8, 9} have no prime number
going to itself? [You may leave your ans. in terms of simplified factorials.]

(16) 5.a) LetneN"be even. Use the Binomial Theorem to give an analytic proof that

@*G@* G-+ lie) = @)@+ G)r - (n)

(b) Give a combinatorial proof of the same result stated in part (a).

(16) 6.(a) Define what is an wltimate set with respect to the subsets 45, 4z, ..., 4, of U.
(b) LetM=[m.a;, m.ay, ..., nax] be afinite multi-set & n=nit+npt. . .+ ny
Prove that the number of n-permutations of M is n!/(m!ns! ... m!).
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