Tentamen i Diskret Matematik, TATA52, TEN1, 2013-08-22, kl 8-13.
No calculator.

For grade N are required 3N-1 points.
Complete motivations required.

~1)"n(n +1)

1. Show that 12— 22 + 32 4 ., 4 (—1)"Ip2 = ( 5

for any integer n > 1 .

2. (a) Is the graph A below Eulerian?
(b) Is the graph A below Hamiltonian?

(c) The weighted graph B below shows the costs to make roads between the new areas
in a town. Find the cheapest road system that connects all the new areas.

i

(a) How many positive divisors does 30! have? (2p)

(b) How many positive divisors which are the square of an integer has 30!? (1p)
4. How many integer solutions does z1+ 29+ 23+ 24 < 24 have if 0 <z;<Bfor1<i<4?

5. (a) Solve the linear recurrence equation b, = bp_1 + 2b,_2, n > 2, bp=b=1.
(b) Use (a) to solve the recurrence equation \/a, = \/@n_1 + 2+/@n_3,
n>2,ap=a,=1.
6. (a) Find strictly positive integers a, b, ¢ such that 31 divides 5a + 7b + 11c. (1p)

(b) Show that if 31 divides 5a + 7b + 1lc for some integers a, b, ¢ then 31 divides
1la+3b+ 18c as well.  (2p).
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(=)™ 'n(n+1)

1. Visa att for alla heltal n > 1 géller att 12—2243%4.. .4+ (=1)"*n? = 5

2. (a) Ar grafen A nedan eulersk?
(b) Ar grafen A nedan hamiltonsk?

(c) Viktade grafen B nedan visar kostnaderna for att gora olika végférbindelser mel-
lan nya omraden i en stad. Hitta det billigaste viagnitet som fobinder alla de nya
omradena med varandra.

w

(a) Hur ménga positiva delare har 30!7 (2p)

(b) Hur ménga positiva delare som &r kvadrater av ett heltal har 30!7 (1p)
4. Hur manga heltalslésningar har ©1 + @2+ 23+ 24 <24 om 0<z; <8 for 1 <i <47

5. (a) Los den linjéra rekursiva ekvationen by = by +2bp_2, n>2, bp= b= 1.

(b) Anvind (a) for att 16sa den rekursiva ekvationen +/an, = \/an—1 + 2\/an—2,
n>2,ap=a;=1.

6. (a) Hitta strikt positiva heltal a, b, ¢ sa att 31 delar 5a 4 7b+ 1lc. (1p)

(b) Visa att om 31 delar 5a + 7b+ 11c¢ for nagra heltal a, b, ¢ sa delar 31 ocksa 1la +
3b+ 18¢c  (2p).
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