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(The result is computed from the three problems with the highest scores.)

points problems

1.  On the blackboard, there are numbers 1,2, ...,100. At each move, Bob
erases arbitrary two numbers a and b, where a > b > 0, and writes the
4 single number [a/b]. After 99 such moves the blackboard will contain a
single number. What is its maximum possible value? (Remind that [z]
is the maximum integer not exceeding z.)

2. There are N pupils in a school class, and there are several communities
among them. Sociability of a pupil will mean the number of pupils in
the largest community to which the pupil belongs (if the pupil belongs
to none then the sociability equals 1). It occurred that all girls in the
class have different sociabilities. What is the maximum possible number
of girls in the class?

3. A point K is chosen on the side C'D of a B &
rectangle ABC'D. From the vertex B, the
perpendicular BH is dropped to the seg- -

ment AK. The segments AK and BH di-
5 vide the rectangle into three parts such that or

each of them has the inscribed circle (see fig-

ure). Prove that if the circles tangent to C'D

are equal then the third circle is also equal

to them. /

D

A

4. Several jugs (not necessarily of the same size) with juices are placed
along a circle. It is allowed to transfuse any part of juice (maybe nothing
or the total content) from any jug to the neighboring one on the right,
so that the latter one is not overflowed and the sugariness of its content
becomes equal to 10%. It is known that at the initial moment such
transfusion is possible from each jug. Prove that it is possible to perform
several transfusions in some order, at most one transfusion from each
jug, such that the sugariness of the content of each non-empty jug will
become equal to 10%. (Sugariness is the percent of sugar in a jug, by
weight. Sugar is always uniformly distributed in a jug.)

5. A rectangular checkered board is painted black and white as a chess-
board, and is tiled by dominoes 1 x 2. If a horizontal and a vertical
dominoes have common segment, it has a door which has the color of
the adjoining cell of the domino adjacent by a short side. Is it neces-
sarily true that the number of white doors equals the number of black
doors?



o3 S o5t

[zl £

[ 5Lzl ¥

[5Lzl 0]

[ 5Lzl 0]

[5Lzl £

th . .
46" International Mathematics Sl ool
Tournament of Towns

Senior O level paper Y ole mhv dils

Spring 2025 VEy | Oledb, sl

CALlld l.'.b.))\.a 9 ['.h.) w%ﬁ &_. Jﬂ‘.,\’ A\Sw‘ u’\"”ﬁ)g 6‘}’ UY‘}M LJ’"

55 g e las S shaal o mi Wol 51 a8 Jgw an ulud 4
Sw‘ 63.&4>‘W\Y’YO J:‘JJ w\.hé.)u)\.uu)‘ L)LPPASGJACAA&JA; dfsﬁs .

stBko e ai omd Lol 5l b ae mn 5 ained 5150 Lol 5l 2bss d sk 315 3535 dmiio 53 bs do
Lol o 5l bshs 5l 5 o bkl das 5) &K s 15 a)ls U5 bobi ol s plisbaghs aas oS

5) gl A S sl Slaie il il LB s als S s (sl o310l b Las ) 0) ssenl sl e sl -
do Vol ol Gl 4B 5 258 e peo gk Soosh mpp o ol Can et ab (C)L JSU lade s
S s ool Jis) din o 5 4 ol g S Cal el oSl o a5l sl el s alid o S il e -5y
25 00 b ok K a8) gty o Ve s JU b ol slsie a3y 50 ool Jlis) S Sl L )

R P R P g P L R VSTt PEWESNOW FA IS PRV S ST

ol &1 el phiie i 51855 0T VU i o oS 5l )5 i 555 0ot S
C O i) il 2l ol saalie LB ale colis & WS el S e oSe s | cot

Kz S3lge Dlmio L3 sl s ol plaie e 5 cod SB Slps il by se S

don sanlie BBl 1 sk ol s gas amio 53 oal L Lol S Joly b oS0k

(- ol 1) a5 Sbanil ol cots 5 Al s 4l

duw‘)wéﬁa@brwhﬂj{)}-J)‘:G&aug.)&.&‘»é@‘bﬂwbw;.,:\j.b\ed\d.«.»).’.‘r&..
r).....a.a LJ"J"?)J" b\fu—" tv\-«-—/\J g_g.lj‘j L;‘A.L;}.,\p U"‘ BL) Q‘}‘ g}"jfjj g_,\.vﬂ ;‘AS.,\HSg_A.vL; w‘ &j\j’ QTc.;w

el Kl 5 SO adhy S i ads



th . .
46" International Mathematics Syl S, sl

oy 8 Uw\

Tournament of Towns
Senior O level paper Y ool CL"“ P W
Spring 2025 VEY Ll

Sludls, Gla

(The result is computed from the three problems with the highest scores.)

points problems

1. Find the minimum positive integer such that some four of its natural
divisors sum up to 2025.

2.  There are 100 lines in the plane, such that no two are parallel and no

three are concurrent. Consider the quadrilaterals such that all their

4 sides lie on these lines (including the quadrilaterals whose interior is

crossed by some of these lines). Is it true that the number of convex
quadrilaterals equals the number of non-convex ones?

3. Several jugs (not necessarily of the same size) with juices are placed
along a circle. It is allowed to transfuse any part of juice (maybe nothing
or the total content) from any jug to the neighboring one on the right,
so that the latter one is not overflowed and the sugariness of its content
becomes equal to 10%. It is known that at the initial moment such
transfusion is possible from each jug. Prove that it is possible to perform
several transfusions in some order, at most one transfusion from each
jug, such that the sugariness of the content of each non-empty jug will
become equal to 10%. (Sugariness is the percent of sugar in a jug, by
weight. Sugar is always uniformly distributed in a jug.)

4. There was a tub on the plane, with its upper base
greater that the lower one. The tub was over-
turned. Prove that the area of its visible shade did -
decrease. (The tub is a frustum of a right circu-
5 lar cone: its bases are two discs in parallel planes,
such that their centers lie on a line perpendicular
to these planes. The visible shade is the total shade
besides the shade under the tub. Consider the sun
rays as parallel.)

5. Given a polynomial with integer coefficients, which has at least one in-
teger root. The greatest common divisor of all its integer roots equals 1.
Prove that if the leading coefficient of the polynomial equals 1 then the
greatest common divisor of the other coefficients also equals 1.



