MAD 4203 - INTROD TC COMBINATORICS FLORIDA INT'L UNIV,

TEST #1 — SUMMER 2002 TIME: 75 min.
Answer all 6 questions. Show all working and provide all
reasoning. An unjustified answer will receive little credit.

BEGIN EACH OF THE 6 QUESTIONS ON A SEPARATE PAGE.

(20) 1.
(20) 2.
(20) 3.
(20) 4.
(20) 5.
20) 6.

(a)
(b)

(a)

(b)

(a)

(b)

(a)
(b)

Find the permutation which has <5,3,1,2,1,0> as its
inversion sequence. _

How many integers in the set {1,2,3, ..., 2400} are
divisible by 12 or 207 '

A girl lives 6 blocks west and 4 blocks south of her
school. 1In how many ways can she walk the 10 blocks to
school if her first block. is always northwards?

Find the number of integer solutions of the equation

X + X + X;.= 10 with x,22, x,>-5 and x,>4.

Write down what the Inclusion-Exclusion Theorem says.

A bank has huge numbers of gquarters, dimes, nickels, and
pennies only. In how many ways can a teller borrow a bag
of 9 coins if she wants at least one of each kind ?

Use the Binomial Theorem to find the value of the sum

1.(3} + 2(;11) o+ 3(121) + .. .+ (n+1).(2)-

Find the coefflclent of xy’z’ in the expansion of
(5x-y+22)". '

-~

Define what are the ultimate sets w.r.t. the subsets
ARy, ...,A, of a universal set U.

How many permutations of {1,2,3,...,6} have no odd
elements going to themselves.

[You may leave your answer in terms of factorials and the
binomial coefficients.}

Write down what the Multinomial Theorem says:

et 8 = <a,, az,..., &> be a sequence of k integers.
Prove we can always find a section of 8 which adds up to
a multiple of k.
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