MAD 4203 - INTROD TO COMBINATORICS FLORIDA INT'L UNTV.
TEST #1 - FALL 2020 TIME: 75 man.
Answer all & guestions. No Calculatars, class-notes, or formula-sheets are allowed An
unjustified answer will receive little or no credit. Begin eoch af the & questions on 8 separate pages.

(15) l.a) How many integers in {1, 2, 3, ..., |000] are divisibie by neither |2 nor 207
(b) Find the permutation which has 2. 1, 3, 0, 1, 0» as its inversion sequence
and check that your answer is correct.

(16) 2.(a) Write down what is the Multinomial Theorem in full details. Then use it to
find the coefficient of x%“=" in the expansion of (3x’y - 5y + =/2)%
(b) Find the number of integer solutions of the equation: x; +x: +x;+x, = 11
with x; >4 x»>-3 x;=3 andx, >-1.

(16) 3.(a) Write down bath versions of the Inclusion-Exclusion Theorem.
(b) Find the number of 20-combinations of the multi-set F = [17.a, 6.b, 9.c).
[ You should leave your answer in terms of simplified Binomial coefficients.)

(18) 4.(a) How many permutations of {2, 3,4, 5, 6, 7, 8, 9} have each even number
going to an even niimber and no odd number going to itself?
(b) How many permutations of {1,3,4,5,6,7, 8, 9} have no even number going
to itself? [You may feave your answer in terms of simplified factorials.)

(15) 5.(a) Define what is a positive set and what 1s an uftimate sef with respect to the
subsets A4, As,..., d. of UL
{b) Let M = [n,.a1, n2.a82, . . . , ] be a finite multi-set and put n = ny+not. . +m.
Prove that number of n-permutations of M = number of (n-1)- permutations of M.

(20) ﬁ{a]vaclhatforﬂﬂkSn.(:) (“"‘ 1)—(";2}... s .,.(ﬂ-;k) . ("+:+1).

{b) Let n be a positive mteger Gl'. e a combinatorial pmnf that
Zn Zn Zn Zn
(zl 20+ (3)+ - (21 )+(3) o |

[You may use Pascal's formula without proof, if needed, in any problem.)
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