Written Examination in Discrete Mathematics TATA52, TEN1, 2014-06-04,

k]l 14-19
No calculator.

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

1. Show with Mathematical Induction that 3%" — 2% s divisible by 5, for n > 0.
2. Is the graph G in the figure below Hamiltonian?, Eulerian?, Planar?, Bipartite?
3. (a) Find the integer between 75 and 100 that is congruent with 192 —223 _ 1323 modulus
23 (1p)
(b) Solve the Diophantic equation 70z + 98y = 196 , where z, y > 0. (1p)
(c) Find the positive integer ¢+ < 1000 that is congruent with 5 modulus 11, with 4
modulus 13 and with 3 modulus 7 (1p)

4. Solve the recurrence equation api2 — 2an41 + an = 3n + 2,n>20,a0=0,a =-2

5. A company produces 156 models of dishwashers. each model is identified with a number
N and a sequence of four symbols X; X5 X3X,, where X; can be 0 or 5; Xo can be 0, 1
or2; Xz canbe L or R, and Xy is one of S, T, P,1. How many different values of the
number N are needed so that all the models are completely identified?

6. Determine the probability that no group has more than 10 people when 40 people are
divided in 5 groups.
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LINKOPINGS UNIVERSITET
Matematiska institutionen
Milagros Izquierdo
Tentamen i Diskret Matematik, TATA52, TEN1, 2014-06-04, kl 14-19.

Inga hjalpmedel. Ej riknedosa.
For betyg N behévs 3N-1 poéng.
Fullstiindiga motiveringar krévs.

1
2

Visa med induktionsprincipen att 320 _ 221 4r delbart med 5 for n > 0.

Ar grafen G i figuren hamiltonsk?, Eulersk?, Planir?, Bipartit?
(a) Hitta heltalet som ligger mellan 75 och 100 och &r kongruent med 1973 9% 138
modulus 23 (1p)
(b) Los den diofantiska ekvationen 70z + 98y =196, dar =, y = 0. (1p)
(c) Hitta det positiva heltalet ¢ < 1000 som &r kongruent med 5 modulus 11, med 4
modulus 13 och med 3 modulus 7 (1p)
. Los den rekursiva ekvationen ani2 — 2any1 +an =3n+2,n>0,a9 =0, a; = -2
. Ett foretag producerar 156 modeller av diskmaskiner. Varje modell &r kodad med ett tal

N och en foljd av fyra symboler X X2X3X4, dir X; kan vara 0 eller 5; X2 kan vara 0,
1eller 2; X3 kan vara L eller R och X, #ren (1) av S,T, P,I. Hur manga olika viirden
pa talet N behovs sa att alla modeller dr fullstéindigt identifierade?

. Bestim sannolikheten att ingen grupp har fler &n 10 personer néir man delar 40 personer

i b grupper.
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