MAD 4203 - INTROD TQ COMBINATORICS FLORIDA INT'T, UN1V,
TEST #1 - FALL 2023 TIME: 75 min.
Answer all 6 questions. No calculators, cell-phones, or class-notes are allowed. An un-justified
answer will receive litfle or no credit. Begin each of the 6 questions on 6 separate pages.

(16) 1.(a) Howmany integersin {1, 2,3, ..., 1000} are divisible by neither 16 nor 207
(b) Find the permutation which has 2, 1, 3, 1, 1, 0> as its inversion sequence
and check that your answer is correct.

b

(16) 2.(a) Write down what is the Multinomial Theorem in full details. Then use it
to find the coefficient of x°y%z* inthe expansion of (x? + 3y - 2xz)5.
(b) Find the number of integer solutions of the equation: x; + x; + x3+ x,= 11
with x; >-I, x> -3, x3>2, and x,>5.

(16) 3.(a) Write down what is the first version ofthe Inclusion-Exclusion Theovem.
(b) Find the number of 17-combinations of the multi-set F = [7.a, 5.b, 19.c].
[You should leave your answer in terms of simplified Binomial coefficients.]

(16) 4. (2) How many permutations of {1,2,3,4,5, 6,7, 8} have each even number
going to an even number and no odd number going to ifself?
(b) How many permutations of {2, 3, 4, 5, 6, 7, 8} have no odd number going
to itself? [You may leave your answer in terms of simplified factorials.]

be
(16) 5.(a) Letn»l, even. Using the Binomial theorem, give an analytic proof of

A G R A e (Y R R (A RN (91
(b) Wrtite down what is Pascal’s identity and use it to prove that for 0 <k<n,
1
@ DD O = G

(20) 6.(a) Define what are positive sets & ultimate sets w.r.t the subsets 4 Loy A of U,
(b) Let n> 0. Find the value of the following sums (in simplified form).

@ z(3) + 3.(7) + a(5) + ...+ @) = O
@ Q)+ @D 2R+ FHQ) e e
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