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There are 8 problems in this test. Note that you should write down detailed steps for the solution to each
problem, otherwise, no credits for that problem will be given.

[10%] What is the coefficient of ab®c®d® in the expansion of (3a — b + 5¢ + 3d — 8)%%?
[10%] Prove that for any n € Z*, 12n+17 and 8x+11 are co-prime.

[10%] There are 25 warechouses in a company for storing the products and the space of each
warehouse is different. Assume that no two warehouses have the same size. How many warehouses
at least can be used to consist of a sequence of consecutive logistics collection points, where a
previous collection point need to have a larger space than the next one?

[10%] Let & = {t,v,w,x,y,2z} and A = ULL, 2" How many strings in A have xyz as a proper
prefix?

[10%] Find a formula for the convolution of the following sequences,
a, = (1" b, = (1" c, =1" ,foralln € N.

A ship carries 60 flags, 15 each of the colors red, white, blue, and black. Fifteen of these flags are
placed on a vertical pole in order to communicate a signal to other ships.

(a) [10%] How many of these signals use an odd number of black flags and an even number of
red flags?

(b) [10%] How many of the signals have at least five white flags or no blue flags at all?

(a) [10%] Find and solve a recurrence relation for the number of ways to park motorcycles and cars
in a row of n spaces if each cycle requires one space and each car needs three.

(b) [10%] Find and solve a recurrence relation for the number of ways to park motorcycles and cars
in a row of n spaces if each cycle requires one space, each car needs three, and the cars come in four
different colors.

[10%] For a,b,n € Z* and n > 1, prove that a = b (mod n) = gcd(a,n) = ged(b,n).
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