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Tentamenskriving i Diskret Matematik (TMA 055)

75 poing pa denna tenta och 150 poang totalt, inkl. poiangen fran
inlimningsuppgifterna, ger godkannt. Dessa granser kan minskas efterat.

1 (20p) Suppose you choose 1002 numbers from the set {1,2,...,2003}.
Explain why, among the numbers you chose, there must be two which are
relatively prime.

2 (13p+13p) For each integer n > 0, let D,, denote the number of Dyck
paths from (0,0) to (2n,0) which never go above the line y = 2.
(i) Explain why

n—1
Dy=)Y Dp, Vn>0.
m=0

(ii) Hence, or otherwise (there are other ways to do it), find an explicit
formula for D,, (Hint : If you get stuck, compute the first few D,,. The
pattern should be quite clear, so you can at least guess the right answer).

3 (26p) For n > 0, let g, denote the number of words of length n in
the alphabet {a,b, c,d} which contain no two consecutive b’s. Write down
and solve a recurrence relation for g,.

4 (26p) Let n be an odd integer. Prove that n® — n is divisible by 240.

5 (26p) Find all integers x which satisfy

z =2 (mod 7),
z = 3 (mod 11),
z =4 (mod 13)

6 (8p+18p) (i) Compute ¢(7000).
(ii) Let n be an integer which is a product of two distinct odd primes p and
q. Assuming Fermat’s Theorem for both p and ¢, state and prove Euler’s



Theorem for n.

Obs! Tentan beriknas vara fardigriattad den 27 oktober. Da kan den
hamtas i mottagningsrummet mellan kl. 12:30-13:00. Tentamensresultat
lamnas ocksa ut per telefon 772 35 09 efter k1. 14:00.



