
Marking sheme

Senior league

Problem 1

Proved for some r that if |XY | = r then f(X) = f(Y ): 2 points

Problem 3

Noted that if A and B defeated C, then they did not play against eah other: 0 points

Problem 4

Proved that a

1

+ a

2

+ : : :+ a

n

= : 0 points

Noted that if RHS is hanged at a point, then exatly one term of LHS is hanged at this point: 0 points

The problem is redued to equality of di�erenes of two arithmetial progressions: 2 points

Problem 5

These riteria are NOT additive.

A. An example is given: 2 points

÷. The bound is inorret and/or inorretly proved: not more than 2 points (points for the example

inluded)

B1. The ases are not systematized. No explanation why all ases are done. One or several ases missing

(when an example is given) { not more than 2 points (points for the example inluded)

B2. The "best" �ve is onsidered (when an example is given): not more than 2 points (points for the

example inluded)

C1. The ases are systematized along the number of onseutive knights. The ase of more than 3 liars

after 3 knights is missing: not more than 4 points (points for the example inluded)

ó2. The ases are systematized and are being heked taking into aount symmetry in �ve onseutive

persons: not more than 4 points (points for the example inluded)

D. The number of knights is estimated by looking on triplets, it is proved that at most 4 knights an

be among 6 onseutive persons, but the �nal ount is missing or inorretly proved: 6 points

Problem 6

Proved that if x

1

is rational then the sequene ontains 0: 3 points

Proved that if the number of non-zero terms is �nite then their sum is an integer: 3 points

The fat that x

n

> x

n+1

only for n = ⌈ 1

x

n

⌉ is used without proof: −1 ÂÁÌÌ

Problem 8

The ube presented is not �lled entirely: 0 points

The fat that the onstruted ube is Latin is not proved: 0 points

íÌÁÄÛÁÑ ÌÉÇÁ

Problem 1

Proved that if the number of multiples of a is m, then the number of multiples of 2a is at least [m=2℄,

or that if the number of multiples of b is m, then the number of multiples of 2b is at most [(n + 1)=2℄, or

both: 2 points

Problem 2

Proved that the irumirles of (AQó) and (QBD) are equal: 0 points

The problem is redued to the equality AB ·BQ = QC · CD: 2 points

Proved that the hords on the extensions of BC are equal: 2 points

Problem 3

A orret example: 2 points

Proof of the bound: 5 points

Problem 5

For two numbers of di�erent olours an arbitrarily long segment without the third olour is onstruted:

2 points

Problem 6

The ase of irrational x

1

: 1 ÂÁÌÌ

Problem 7

Example: 3 points

Bound: 3 points


