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Inga hjilpmedel. Ej riknedosa. Fullstindiga motiveringar krivs.
For betyg N behdvs 3N-1 poéng.

1.

Betrakta Fibonaccital som definieras Fp =, = LBy = B4 Fh_1,n>1. Visa att
for alla heltal n > 10, Fn — Fn—5 = IOFn_5 + Fn—lO 4

Agaren till en 6 med femhérningsform vill férdela 6n mellan sina barn s4 att varje barn far
en del som &r en femhérning. For att gora kartan med férdelningen behéver dgaren 11 mil-
stolpar (varav fem finns pa randen /stranden) som bas for att rita griansdragningarna mel-
lan de olika egendomarna. Hur méanga egendomar finns det? Hur manga griansdragningar?
Rita en sddan karta.

Pa hur manga sitt kan man vilja fem (5) tal ur {1,2,...,25} om summan av de fem
talen ska vara ett udda tal?

For att hitta ett hemligt tal mellan 1 och 200 l6ser vi foljande system av kongruensekva-

tioner:
3z
4z

Vilket ar det hemliga talet? Har vi hittat det egentligen?

1 mod(11)
3 mod(13)

e

Los den rekursiva ekvationen ay, 4o — 4dant1+3an =2(3)" +3n, a0 =0, a; = 1

En automata behéver lista alla funktioner frén A — {1,2,3,4,5,6,7,8} till B= {1,2,3,4)
med villkoren att f(1) # 1, f(2) # 2, f(3) # 3 och f(4) # 4. Hur manga siddana
funktioner finns det?
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No calculator.
For grade N are required 3N-1 points.
Complete motivations required.

1.

Consider Fibonacci numbers defined by Fo = 0,F; = 1, Fpp1 = Fa + Fp_1,n > 1. Show
that for any integer n > 10, F,, — Fy_5 = 10F;, 5 + F,_10.

_ The owner of an island with pentagonal form will divide the island among relatives so that

each relative gets a piece of land with pentagonal form. To do a map of the division the
owner needs 11 milestones (5 of them on the shore/boundary of the island) as basis to draw
the demarcations between the different properties. How many properties and demarcations
are there? Draw such a map.

. In how many ways can one choose five (5) numbers out of {1,2,...,25} such that the

sum of the five is an odd integer?

To find the mystery number between 1 and 200 we solve the system of congruence equa-
tions:

3z = 1 mod(11)

4z = 3 mod(13)

What is the mystery number? Have we really found it?

Solve the recurrence equation @ni2 — 4ant1 + 3an =2(3)" +3n, a0 =0, a1 = 1

 An automaton needs to list all functions from 4 = {1,2,3,4,5,6,7,8} to B = {1,2,3,4}

with the conditions that f(1) # 1, f(2) #2, f(3) # 3 and f(4) # 4. How many such
functions are there?
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