Kaxcprit yuacruuk mnostydaer KOMILIEKT u3 6 3a/1a4, 1IPH 9TOM KazK/[ast U3 HUX CJLy4adHbIM 00pa3oM
BbIOHpaeTCss U3 4-X BapHaHTOB.
Ilepspre 4 3ana4n mogpa3yMeBaloT KpaTKHii OTBET B BHJIE M[EJIOI0 YHCJIA UJIH JeCITHIHOH JPOOH, OKPYT-
JIEHHOIT 10 cOThIX. 3ajiaqun 1o HomMepamu 5 n 6 TpeGyIoT pasBepHYTOro pelleHnsl u (ecan 3To Ipey-
CMOTPEHO YCJIOBHEM) OTBETA.

7" degree

Task 1.

1. Pon Ywusimm nos3pocsiest u MoHsJ1, 4T0 B XOI'BapTCe OH U3y4u/l Maruio, HO He U3y4r/ MaTeMaTHKH.
I/ISyLIeHI/Ie MaTeMaTHUKNW OH Ha4aJl ¢ TEOpPUU MHOXKECTB U HATYPAJbHBIX YUCEJI (BKHIOan YUCJIO 0)
HepBbIM JeJIOM OH 3aAyMaJiCd, KaK MpeaCTaBUTh HaTypaJibHbI€e YUCJIa MHOXKECTBaAMH.

Pon paccyxaan ciaegyomuM o0pa3oM: HOJMb €CTeCTBEHHO IPEJICTaBIATh MYyCTHIM MHOYXKECTBOM
(. Hy a ecim aas Kakoro-nmbo HaTypaabHOro umcaa n > ( mpeacTaBieHme 3TOTO 4uciaa A,
yZKe HOCTPOEHO, TO IONPOOYeM IPeJCTaBuTh cJejytomiee ducyao (n + 1) muHoxecrBom A,y =
{A,,{A,}}: ero ssemenTh — 310 Bee 37eMeHTHl A, #, KPOMe TOr0, MHOXKECTBO, COCTOSIIIEe U3 BCeX
9JIEMEeHTOB A,,.

Pon Yus/u He MOJEHWICsSI U BBIUCAJ MPeJICTABIeHIe TPeX MepBbhiX (HaunHast ¢ () HATYPAJbHBIX

quceJI.
[ AO = @,
o A ={0.{0}}

o Ay ={0,{0},{0.{0}}}.

CKOJIBKO 3JIEMEHTOB COJAEPKUT MHOKECTBO Agy?

Ron Weasley grew up and realized that at Hogwarts he studied magic, but did not study mathematics.
He began studying mathematics with the theory of sets and natural numbers (non-negative
integers including the number 0). First of all, he thought about how to represent natural numbers
as sets.

Ron reasoned as follows: zero is naturally represented by the empty set (). Well, if for some integer
n > 0 the representation of this number A, has already been constructed, then we represent the
next number (n + 1) by the set A, = {An, {A,}}: its elements are all the elements of A, with
the set consisting of all the elements of A,,.

Ron Weasley wrote out the representation of the first three (starting from 0) non-negative integers:

° AO = @;
o A ={0.{0}}
o Ay ={0,{0},{0,{0}}}.

How many elements does the set A,y contain?

Answer: 25

2. Pon Yuzim moB3pocses u MOHAI, 9TO B XOTrBapTCe OH U3YUNJI Maruio, HO He U3YIUI MaTeMATUKH.
M3yduenne MaTeMaTHKN OH HAYAT ¢ TEOPUH MHOYKECTB M HATYPAJBHBIX YHCe (BKII0Yast 9ucyo 0).
[TepBbIM J1e/10M OH 3a/lyMaJicsl, KaK IIPeJICTABUTh HATYPAJbHbIE YUCJ/Ia MHOZKECTBAMHU.

Pon paccyxpan ciemyomum o6pa3oM: HOJIb €CTECTBEHHO MPEJCTAB/IAThH IIYCTHIM MHOKECTBOM
(). Hy a ecam pins kakoro-nmbo HaTypaabHOro umcaa n > (0 mpeacrabienme 3TOro uuciaa A,



yZKe LOCTPOEHO, TO HOIPOOYeM IpejcTaBuTh cJejytomiee ducyao (n + 1) muoxecrBom A,yq =
{A,,{A,}}: ero ssemenThb — 310 Bee 31eMeHThl A, 1, KPOME TOI0, MHOZKECTBO, COCTOSIIIEe U3 BCeX
9JIeMEeHTOB A,,.

Pon Yu3s/u He TOJEHWJICST U BBITIMCAJ TTPeJICTABIeHNe TPeX MepBhiX (HadnHast ¢ () HATYpaJbHBIX
qHCe:

o Ay =10
o A ={0,{0}}
o Ay ={0,{0},{0,{0}}}.

CKOJIBKO 3JIEMEHTOB COJAEPKUT MHOKECTBO Asz7?

Ron Weasley grew up and realized that at Hogwarts he studied magic, but did not study mathematics.
He began studying mathematics with the theory of sets and natural numbers (non-negative
integers including the number 0). First of all, he thought about how to represent natural numbers
as sets.

Ron reasoned as follows: zero is naturally represented by the empty set (). Well, if for some integer
n > 0 the representation of this number A, has already been constructed, then we represent the
next number (n + 1) by the set A,11 = {A,, {A,}}: its elements are all the elements of A, with
the set consisting of all the elements of A,,.

Ron Weasley wrote out the representation of the first three (starting from 0) non-negative integers:

° AO = @;
o Ar={0,{0}};
o Ay ={0,{0},{0,{0}}}.

How many elements does the set Az; contain?

Answer: 38

. Pon Yuziu nor3pocies u monsi, 9To B XOrBapTce OH U3YYHJ MAaruio, HO He U3YYNUJI MATEMATUKH.
l3yuenne MATEMATHKU OH HAYAJ ¢ TEOPUH MHOYKECTB W HATYPAJbHBIX dnces (BKIooIas 9ucio 0).
[TepBBIM I€7I0M OH 3aAyMaJscs, KaK IpeICTABATL HATYPAJbLHBIE THCIA MHOKECTBAMH.

Pon paccyzaia ciedyonuM o0pa3oM: HOJIb €CTEeCTBEHHO HPeICTaB/IaTh IYCThIM MHOMKECTBOM
(. Hy a ecam jjs Kakoro-jmbo HaTypajubHOro umcsaa n > 0 mpejcrasieHue 3Toro uuciaa A,
YK€ MOCTPOEHO, TO TONpPOOYeM TpeJCTaBuThL Caeayromee unciao (n + 1) muoxkecrBoM A,y =
{A,,{A,}}: ero s;emenTHI — 3T0 BCe 37€MeHTHI A,, 1, KPOMe TOr0, MHOXKECTBO, COCTOSIIIEE U3 BCEX
9J1IeMEeHTOB A,,.

Pon Yusjiu He 110JIEHU/ICSI U BBIIKCAJ [IPEJICTABIEHIE TPeX HepBbixX (HauuHast ¢ 0) HATYypPaJbHbIX
qHCeI:

° AO = @;
o Ay ={0,{0}};
o Ay ={0,{0},{0,{0}}}.

CKOJIBKO 3JIEMEHTOB COJIEPXKUT MHOXKECTBO Ayp?
Ron Weasley grew up and realized that at Hogwarts he studied magic, but did not study mathematics.

He began studying mathematics with the theory of sets and natural numbers (non-negative
integers including the number 0). First of all, he thought about how to represent natural numbers



as sets.

Ron reasoned as follows: zero is naturally represented by the empty set (). Well, if for some integer
n > 0 the representation of this number A, has already been constructed, then we represent the
next number (n + 1) by the set A, 11 = {A,, {A,}}: its elements are all the elements of A, with
the set consisting of all the elements of A,,.

Ron Weasley wrote out the representation of the first three (starting from 0) non-negative integers:

) AO = @;
o Ay ={0,{0}};
o Ay ={0,{0},{0,{0}}}.

How many elements does the set Ay contain?

Answer: 43

. Pon Yusnu nospocien u moHs1, 9To B XOrBapTCe OH U3YUYUI MAruio, HO He H3y9II MATeMATHKH.
I/I3yquI/Ie MaTeMaTHUKHW OH Ha4aJl ¢ TECOPUU MHOXKECTB U HATYPAJIbHBIX YUCEJI (BKIIIOLIaﬂ YUCJIO 0)
HepBbIM JeJIOM OH 3aAyMaJiCdA, KaK IIpeaCTaBUTh HaTypaJibHble YUCJIa MHOXKECTBaAMH.

Pon paccyxkaaa caeaylomuM o0pa3oM: HOJb €CTeCTBEHHO MPeJCTABIATL MYyCTHIM MHOXKECTBOM
(). Hy a ecim ais Kakoro-nmbo HaTypaabHOro umcaa n > (0 mpeacTraBieHme 3TOro uuciaa A,
y#Ke MOCTPOEHO, TO TOMpPOOyeM TMpeJICTaBUTh CJejaytoriee ducao (n + 1) MHOMKECTBOM A, 41 =
{A,,{A,}}: ero ssemenThb — 310 Bee 31eMeHThl A, 1, KPOME TOI0, MHOZKECTBO, COCTOSIIIEe U3 BCeX
9JIeMEeHTOB A,,.

Pon Yus/u He TOJEHWJICST U BBITIUCAJ TPeJICTAaBIeHNe TPeX MepBhiX (HadnHast ¢ () HATYypaJbHBIX
qHCce:

° Ao = @;
o A ={0.{0}};
o Ay ={0,{0},{0,{0}}}.

CKOJIBKO 3JIEMEHTOB COIEPKUT MHOXKECTBO A77?

Ron Weasley grew up and realized that at Hogwarts he studied magic, but did not study mathematics.
He began studying mathematics with the theory of sets and natural numbers (non-negative
integers including the number 0). First of all, he thought about how to represent natural numbers
as sets.

Ron reasoned as follows: zero is naturally represented by the empty set (). Well, if for some integer
n > 0 the representation of this number A, has already been constructed, then we represent the
next number (n + 1) by the set A, = {A4,,{A,}}: its elements are all the elements of A, with
the set consisting of all the elements of A,,.

Ron Weasley wrote out the representation of the first three (starting from 0) non-negative integers:

o AO = @;
o A ={0.{0}}
o Ay ={0,{0},{0,{0}}}.

How many elements does the set A7; contain?

Answer: 78



Solution (RUS). 3amerum,4ro, COrIACHO OIPEIEIeHUI0 Ay, JIIs KazK/J0r0 HATYPAJILHOIO n > 1
TaKOe MHOYKECTBO COJIEPYKUT BCE JIEMEHTHI MHOXKECTBa A, 1 M, KPOMe TOro, camoO MHOXkKecTBO A, 1 —
3HA4UT, B MHOKecTBe A, Ha 1 37emenT OoJibiite, YeM B MHOXKeCTBe A, 1, HA 2 3/1eMeHTa 0OJIbIe, YeM B
A,_o W T.I.

Urak, B MHO)KecTBe A, Ha (n — 1) smement Goubine, yeM B A; — 3HauuT, B HeM 2+ (n — 1) = n + 1
9JIEMEHTOB.

Solution (ENG). Note that, according to the definition of A, for each integer n > 1 such a set
contains all elements of the set A,,_; and, in addition, the set A,,_; itself — hence, in set A,, has 1 more
element than A, _;, 2 more than A, _,, etc.

So, in the set A,, the number of elements is (n — 1) more than in A;, which means that it has
24 (n—1)=n+1 elements.

Task 2.

1. 3ybuoit Bpau 3anperun Kare ectb Gosibire jecatu KoHdeT B JieHb. Bosee Toro, ecim B KaKOu-TO
nenb Karsa cbemaer 00JbIIe ceMu KOHGET, TO B CJAEIYIONNE IBa JHS eif Heb3s ecTh Oojiee MATH
koHder B jenb. Kakoe MmakcuMaJ/ibHOE KOJIMYeCTBO KOH(MET MOXKeT ¢bhecTh Kars 3a 25 jHeil, noka
JIeCTBYIOT OrpaHuYeHnst Bpada’

The dentist forbade Kate to eat more than ten sweets a day. Moreover, if one day Kate eats more
than seven sweets, then in the next two days she can’t eat more than five sweets a day. What is
the maximum number of sweets Kate can eat in 25 days while the doctor’s restrictions are in effect?

Answer: 178

2. 3yb6noit Bpau 3anperus Kare ects Oosbiie gecstu kouder B aeHb. Bojee Toro, ecim B Kakoi-To
nenb Karsa cbhemaer Gosbiiie ceMu KOHMET, TO B CJIEIYIONINE /IBa JHS eil HeJIb3s ecTh Oosee MaTH
KoHdeT B jeHb. Kakoe MakcuMaibHOE KOJIUIECTBO KOH(MeET MoxKeT cbhecTh Karda 3a 32 g, moka
JIeHCTBYIOT OrpaHuYeHus Bpada’

The dentist forbade Kate to eat more than ten sweets a day. Moreover, if one day Kate eats more
than seven sweets, then in the next two days she can’t eat more than five sweets a day. What is
the maximum number of sweets Kate can eat in 32 days while the doctor’s restrictions are in effect?

Answer: 227

3. 3yo6noit Bpau 3anmperus Kare ectb 6osble gecarn Konder B jJeHb. bosee Toro, ecim B KaKoii-TO
jierb Kars cbejgaer Oosibiiie ceMu KOH(MET, TO B CJe/yIONine JiBa JHs €l HeJIb3s eCTh 00Jjiee IsiTh
koH(peT B geHb. Kakoe MmakcuMaJ/ibHOEe KOJINIeCTBO KOH(MET MOXKeT ¢hecTh Kars 3a 39 maHeit, nmoka
JIeiCTBYIOT OrpaHnYeHnst Bpada’

The dentist forbade Kate to eat more than ten sweets a day. Moreover, if one day Kate eats more
than seven sweets, then in the next two days she can’t eat more than five sweets a day. What is
the maximum number of sweets Kate can eat in 39 days while the doctor’s restrictions are in effect?



Answer: 276

4. 3y6uoii Bpau 3anperus Kare ecthb 6osbine jgecatu KoHder B JeHb. Bojee Toro, eciim B Kakoii-To
nenb Karsa cbemaer O0JbIIe ceMu KOHGET, TO B CJAeIYIONNe IBa JHS eifl Helb3s ecTh Oojiee MATH
koH(pet B jenb. Kakoe MmakcuMaJ/ibHOE KOJIM4YeCTBO KOH(MET MOXKeT ¢hecTh Kars 3a 45 jaHeil, noka
JIeCTBYIOT OrpaHuYeHust Bpada’

The dentist forbade Kate to eat more than ten sweets a day. Moreover, if one day Kate eats more
than seven sweets, then in the next two days she can’t eat more than five sweets a day. What is
the maximum number of sweets Kate can eat in 45 days while the doctor’s restrictions are in effect?

Answer: 318

Solution (RUS). (pemenne Bapuanra 1, ocrajbHbie PEIIAOTCS AHAJIOIHIHO)
Jokazkem, qro Oosibiiie 178 kouder 6b1Th He MOIIO. [IycTh BCE Ke MOJIyInI0Ch ChbecTh OoJibiie. Boi-
HUIEeM B Psiji CJIeBa HAIPaBO KOJIMYecTBa KOHQET, cheJeHHbIX Kareil 3a KayK/Iblil U3 JiHel, T/ie camble
JIeBbIe 4Ync/ia 06003HAYAI0OT KOH(ETHI, Che/IeHHbIe B II€PBbIe JHU, & CaMble IpaBble - B mocjaeaaue. [lomry-
qaerTcs paj u3 25T unces (B Kakoi-To u3 aueil Moxker 61T 1 0). Bysaem uaru BIoJIb 9TOrO psjia caeBa
HanpaBa (TO €CTh OT CAMBIX JIABHUX 3HAYEHWH K CaMbIM HOBbIM). B MoMmeHT, Korja Oy/jeM BeTpedarhb
aucsio 8 uin Gosibire, OygeM 00BOAUTH TO YUCJIO M J(BA HOCAEAYIONMX (MM MEHBIIe, eCau 10 KOHIA
psiJia OCTAJIOCH MEHBINe YHCes) B OJMH OBAJ - BBIJIEJAATH UX Kak rpyiiy. [locse Bbigesennst 3Toil rpyr-
bl OyjieM IIPOJ0/KATh UJATH BJOJb IIOC/IEI0BATEILHOCTU Jajiee, €CJAu HAaJO - CHOBA BBIJE/sds HOBBIE
IPYIIIBL OBasaMu (OMH OBAJI Ha OJHY TDYIILY U3 He GoJiee ueM Tpéx uncest). Torga BHYTpU KazKI0i BbI-
JIGJIEHHOM I'Py1iiibl 13 TPEX umces cymma He bosiee 10 + 10 (uepBoe uuciio B rpyuie He 6osiee 10, cymma
JBYX nocaeayonmx He 6osee 10). BHyTpu BbIIeI€HHON IPYIIBI 13 JBYX 9Hce] cymMMma He Gosiee 15 1o
aHAJIOTMYHON puunne. Ecim 9uc/io B Takoit rpyiime oHO, TO CyMMa B 3Toil rpynme He mpesocxoaut 10.
Torna Bce uncia pa3dMBAIOTCS HA HECKOJHKO BBIJIEJEHHBIX TPYIIT U OCTATOK U3 YUCE], KOTOPhIe He OT-
HOCATCS HH K OJIHON M3 BBIJEIEHHBIX IpyIIl. Yucia BHe TPYIN Kazkjoe He mnpeBbiiraer 7. O003HAYNM
KOJIMIECTBO MOJTHBIX BBIJIEJEHHBIX TPYII (TO €CTh ¢ TpéMs wuciamu) k.
Eciu B KOHIIE psiJia HET HEMOJIHON rpymiibl (TO eCTh CojeprKalieil OJHO WM JBa YHCJIA), TO B KaxkK IO
rpynme cymMva He npesbimaer 20, Kak mokaszaHo paHee. Huces BHe rpynn poBHO 25 — 3k, KaxKjoe He
6ostee 7. 3Haunt obmast cymma He nipeBbinaer 7(25 — 3k) + 20k =7 — 25 — k = 175 — k, rue k - uesoe
HEOTPUIIATETbHOE YHUCI0. SHAYUT MAKCUMYM TaKOU CyMMBI paBeH 175.
Eciu B KOHIIE CTOUT HEIOJIHAS TPYIIA U3 OJHOrO YhCaa (OHA He YUUTHIBAETCS B KOJUIECTBE TOJHBIX
rpyui, koropbix k). Torga cymma ne upesbimaer 7(25 — 3k — 1) + 20k + 10 = 178 — k, 1o ectb He GoJiee
178.
Eciu B KOHIle CTOMT HeMOJIHAsT IPYTIa U3 JABYX dnces, T0 (st (bOPMYJNPOBKH € JABYMsl TSITEPKAMH)
cymMa He mpeBocxogut 7(25 — 3k —2) +20k+ 10+ 5 =175 — 14+ 15 — k = 176 — k, 10 ecTb He Gosee
176.

Solution (ENG). (solution of version 1, the others are solved similarly)
Let’s prove that there could not have been more than 178 sweeties. Let Kate still happen to eat more.
Let’s write out in a row from left to right the number of sweets eaten by Katya for each of the days,
where the leftmost numbers denote the sweets eaten in the first days, and the rightmost - in the last. It
turns out a series of 25 numbers (in some of the days there may be 0). We will go along this row from
the left direction (that is, from the oldest values to the newest ones). At the moment when we meet
the number 8 or more, we will circle this number and two subsequent ones (or less, if there are fewer
numbers left before the end of the row) in one oval - highlight them as a group. After selecting this
group, we will continue to follow the sequence further, if necessary, again allocating new groups with
ovals (one oval per group of no more than three numbers). Then, within each selected group of three



numbers, the sum is no more than 10 + 10 (the first number in the group is no more than 10, the sum
of the next two is no more than 10). Inside the selected group of two numbers, the sum is no more than
15 for a similar reason. If there is one number in such a group, then the amount in this group does not
exceed 10.

Then all the numbers are divided into several selected groups and the remainder of the numbers that do
not belong to any of the selected groups. The numbers outside the groups each do not exceed 7. Denote
the number of complete selected groups (that is, with three numbers) k. If there is no incomplete group
at the end of the row (that is, containing one or two numbers), then the sum in each group does not
exceed 20, as shown earlier. The numbers outside the groups are exactly 25 — 3k, each no more than 7.
So the total amount does not exceed 7(25—3k)+20k = 7—25—k = 175 — k, where k is a non-negative
integer. So the maximum of this amount is 175.

If there is an incomplete group of one number at the end (it is not counted in the number of complete
groups, of which there are k). Then the amount does not exceed 7(25 — 3k — 1) + 20k + 10 = 178 — k,
that is, no more than 178.

If there is an incomplete group of two numbers at the end, then (for a formulation with two fives) the
amount does not exceed 7(25—3k—2)420k+10+5 = 175—144+15—k = 176—k, that is, no more than 176.

Task 3.

1. Manenbkuit Pon Yu3an Belyum/I 3aKJInHAHUE YMHOXKEHUs KOH(eET, KoTopoe Ipeppamaer N mme-
formuxcd v Bac Kouder B 3N + 2 koudernl. CkobKO KoH(MeT cTaso y PoHa K TpUXoay MaMbl, ecan
Ha4da/l OH C JIByX KOH(pEeT u yclesn Npou3HecTH 3ak/anHanue 14 pas?

Little Ron Weasley has learned a candy multiplication spell that turns N of the candies you have
into 3N + 2 candies. How many candies did Ron have by the time his mom arrived, if he started
with two candies and managed to cast the spell 14 times?

Answer: 14348906

2. Magnenwbknit Pon Yusiu Belydun/ 3ak/anHaHWe YMHOKeHUsT KOHGeT, KoTopoe npespaiitaer N ume-
formuxcs y Bac Kouder B 5N + 4 koudersr. CkoibKO KoH(MeT cTasio y PoHa K TPUXOLy MaMbl, €Cu
HavYas OH C YeThIpeX KOH(peT U ycIles MpOou3HeCTH 3aKanHanue 9 pas?

Little Ron Weasley has learned a candy multiplication spell that turns N of the candies you have
into 5N + 4 candies. How many candies did Ron have by the time his mom arrived, if he started
with four candies and managed to cast the spell 9 times?

Answer: 9765624

3. MaJstenbkuit Pon Yusim Bblyun/ 3ak/JnHaHHEe YMHOXKeHUsi KOHGeT, KoTopoe npespaiiaer N ume-
foruxcst v Bac kKouger B 4N + 3 koudersr. Ckobko koHbeT crano y Pora k mpuxomy Mambr, ecjin
Hadvaj OH C TpexX KOoHdeT u ycres mpousnecty 3akannanue 11 paz?

Little Ron Weasley has learned a candy multiplication spell that turns N of the candies you have
into 4N + 3 candies. How many candies did Ron have by the time his mom arrived, if he started
with three candies and managed to cast the spell 11 times?



Answer: 16777215

4. Manenbknit Pon Yusiu Bblydn1 3aK/JIHHaHEEe YMHOXKEHUs KOHGeT, KoTopoe mpeBpariaer N nme-
formuxcs y Bac KoudeT B 6N + 5 kouder. Ckorbko KoHpeT cTano y PoHa K TpuUXoay MaMbl, €Can
Ha4Ya/l OH C IATH KOH(ET U yCIea IPOM3HEeCTH 3aK/JInHaHue 8 pas?

Little Ron Weasley has learned a candy multiplication spell that turns N of the candies you have
into 6N + 5 candies. How many candies did Ron have by the time his mom arrived, if he started
with five candies and managed to cast the spell 8 times?

Answer: 10077695

Solution (RUS). (pemenne Bapuanta 1, ocTaabHbIE PEHIAIOTCS AHAJTOTHIHO)
Hasaiire paccmorpum, cKoJIbKO KOHGeT ObL10 y PoHa 1ocjie KazKioro 3aK/JIMHaAHUS.
0 3aksmmHanuit - 2 Koupers
1 3akmnanue - 3 - 2 4+ 2 kouder
2 3akauHaHus - 32 - 2 + 3 - 2 + 2 Konuder

n 3akamHanmii - 3" -2+ 3""1- 24 ... + 3.2+ 2 Kouder

JIerko 3aMeTuTh, 9T0 KOJUIECTBO KOH(MET MOC/Ie N-I0 3aKJIMHAHUAA - CYMMa 3JIEMEHTOB I€OMeTPHIECKOI
HPOTPECCHH C TIEPBBIM 3JIEMEHTOM IMPOIPECCUU ¢ = 2 W 3HaMeHaTeJeM TeOMeTPUYECKON MPOrpeccuu
q = 3. 3amerum, 4TO B Halreil 3agade a = ¢ — 1. Takum obpasom, obimast (popmyia It KOJINIeCTBa
KoHbeT mocsie n 3akuHaHuil 6yger: S(n) =a - qn;; Lt -1

TaxuM o6paszoM, Ipu 1 = 14 MBI moayunm 3'° — 1 = 14348906 konder.

Solution (ENG). (solution of version 1, the others are solved similarly)
Let’s look at how many candies Ron had after each spell.
0 spells - 2 candies
1 spell - 3 -2+ 2 candies
2 spells - 32-2 + 3 -2+ 2 candies

n spells - 3"-24+3""1.24+... + 3.2+ 2 candies

It is easy to notice that the number of candies after the nth spell is the sum of the elements of the
geometric progression with the first element of the progression a = 2 and the denominator of the
geometric progression ¢ = 3. Note that in our prol?}l(irln 1a = ¢ — 1. Thus, the general formula for the

number of candies after n spells will be: S(n) =a-4— =¢""' -1
q

Thus, for n = 14 we get 3% — 1 = 14348906 candies.

Task 4.

1. Cama, nama u Jeaynika IyJasioT B HapKe 0 3aMKHYTOI 10poxKKe jaauabl 6 kM. Calna ejger Ha Be-
JIOCHTIeJIe CO CKOPOCTBIO Hv, Mmama 0eKUT TPYCIOH CO CKOPOCTBHIO 2v, JIeJIYIIKa UJET IPOryJI0UYHbIM
aroM co cKopoctbhio v. Callta u rmana Hadaaum myTh OJHOBPeMeHHO ¢ Touku «CrapTy, a JeIynika,
B 9TOT MOMEHT OTCTaBaJl OT HuUX Ha paccrognue d > 0. Haiinure nammenbinee d, mpu KOTOPOM BCe
Tpoe — CaIa, mamna u JIe/IyIKa — BCTPETITCd B 0JiHOI Touke. OTBET BBIpa3uTe B KUJIOMETPAaX.

Alex, his dad and his grandfather are walking in a park along a round path 6 km long. Alex is
cycling at a speed of 5v, his dad is jogging at a speed of 2v, and his grandfather is walking at a
speed of v. Alex and his dad started their walk at the same time from the same «Starts point,
and grandfather at that moment was behind them by a distance of d > 0. Find the smallest d for



which all three — Alex, his dad and his grandfather — will meet at one point. Express the answer
in kilometers.

Answer: 2

. Camra, mama u JAefyIIKa TYJIg0T B TapKe 10 3aMKHYTOH J0opoxkKe Jauabl 9 KMm. Carira egeT Ha Be-
JIOCHIIeJIE CO CKOPOCTBIO DV, mala 0eKUT TPYCION CO CKOPOCTBHIO 2v, JIeJIYIIKa UJIET ITPOryJI0UYHbIM
maroMm co cKopocthio v. Carra u mara Hada/Iu MyTh OJHOBPeMeHHO ¢ Toukn «CTapry, a JeayIiKa
B 9TOT MOMEHT OTCTaBaJl OT HUX Ha paccrosuue d > (. Haiiaure nanmenniiee d, mpu KOTOPOM Bce
Tpoe — Calra, mamna u JIe/IyIkKa — BCTPeTATCd B 0JiHOI Touke. OTBET BBIpa3uTe B KUJIOMETPAaX.

Alex, his dad and his grandfather are walking in a park along a round path 9 km long. Alex is
cycling at a speed of 5v, his dad is jogging at a speed of 2v, and his grandfather is walking at a
speed of v. Alex and his dad started their walk at the same time from the same «Start» point,
and grandfather at that moment was behind them by a distance of d > 0. Find the smallest d for
which all three — Alex, his dad and his grandfather — will meet at one point. Express the answer
in kilometers.

Answer: 3

. Cama, nama u je/ymika ryJsioT B mapKe 1o 3aMKHYTOI opoxkKe aauabl 4.5 km. Carra ejer Ha Be-
JIOCHTIEJIE CO CKOPOCTBIO Hv, Mmama OeKUT TPYCIOH CO CKOPOCTBIO 2v, JIeJIYIITKa UJIET TPOTYJIOUHBIM
IIaroM €O CKOpocTbhio v. Callla ¥ mana Havaau IyTh OJJHOBPeMeHHO ¢ TouKu «CTapT», a JeIyInKa
B 9TOT MOMEHT OTCTaBaJl OT HUX Ha paccrognue d > 0. Haiinute nammenbiee d, mpu KOTOPOM BCe
Tpoe — Cara, mama u JeayIIKa — BCTPeTITCd B oHOi Touke. OTBET BBIpa3uTe B KUJIOMETPaX.

Alex, his dad and his grandfather are walking in a park along a round path 4.5 km long. Alex is
cycling at a speed of 5v, his dad is jogging at a speed of 2v, and his grandfather is walking at a
speed of v. Alex and his dad started their walk at the same time from the same «Starts point,
and grandfather at that moment was behind them by a distance of d > 0. Find the smallest d for
which all three — Alex, his dad and his grandfather — will meet at one point. Express the answer
in kilometers.

Answer: 1.5

. Camra, nama u JeIyIika IyJIgi0T B MapKe Mo 3aMKHYTOR JTOpoxKKe JIuHbI 7.5 KM. Callta efeT Ha Be-
JIOCHIIeJIE CO CKOPOCTBIO DV, Mala 0exKUT TPYCION CO CKOPOCTHIO 2v, JIeJIyIIKa UJIET IPOryJI0UYHbIM
maroMm co cKopocthio v. Cala u mama Haga/Iu MyTh OJHOBPEeMEHHO ¢ Toukn «CTapry, a JeyIiKa
B 9TOT MOMEHT OTCTaBaJl OT HUX Ha paccrosuue d > (. Haiiqure nanmenniiee d, npu KOTOPOM BCe
Tpoe — CaIa, mamna u Jie/Iylka — BCTPeTATCd B 0JiHOI Touke. OTBET BhIpa3uTe B KUJIOMETPaX.

Alex, his dad and his grandfather are walking in a park along a round path 7.5 km long. Alex is
cycling at a speed of 5v, his dad is jogging at a speed of 2v, and his grandfather is walking at a
speed of v. Alex and his dad started their walk at the same time from the same «Start» point,
and grandfather at that moment was behind them by a distance of d > 0. Find the smallest d for
which all three — Alex, his dad and his grandfather — will meet at one point. Express the answer
in kilometers.



Answer: 2.5

Solution (RUS). [Iycrs L - aymua nopoxku, u t = 0 B Moment, korja nana u Caia Hadasm
nBrkenne or Touku «CrapTs.
flcHo, 9TO KapTHWHKA TMOJTHOCTHIO MOBTOPUTCS, KaK TOJBKO JIeAyTTKa MPOWAET MOJTHBIN KPYT — BCE CKO-
POCTH KPATHBI ¥; TAK YTO PACCMATPHUBAEM TOJBKO cobbiTust 10 T = L/v.
3a 3T0 BpeMd JieIymIKa ycieeT moBcTpedarhes ¢ Carneit 4 pasa, a ¢ namnoit ogun. Haitném Bpemena tq,
to, t3 u ty Berpeu Canmm u e/ yInKu, 1 BpeMs tg BCTpedn naibl u jAeaymkn: Mexk ity Cameit u e/ 1y nkoit
JI0 TIepBoii BeTpeun paccrostane L — d, ckopocthb cOommzkenus - 4v, nanee mobasasiercs L/4v - Bpewms,

3a kotopoe Carra mpoes3kaeT oT AeAyIIKA A0 Aeayimikn. Takum obpaszom, mosaydaem 001y hopMyJry
iL—d L—d
t; = 1 g ¢ = 1,2,3,4. Aranorununo t; = ——. Teneppb Haiigem pelleHus ypaBHeHus t; = ty
v v
OTHOCHUTEBHO d (T.e. HalijieM IpH KaKuX d BCe BCTPETITCs B OHOM Touke). Pemenns: d = L, d = 2L /3,
d=L/3,d=0. Ilo ycioButo 3a1aun HaM moAxoaut orer d = L/3, T.K. OH MEHUMAJbHbIH 1 6osbIie 0.

Solution (ENG). Let L be the length of the round path, and ¢ = 0 at the moment when Alex
and his dad started moving from the point «Starts.
It is clear that the picture will completely repeat itself as soon as grandpa goes full circle — all speeds
are multiples of v; so we consider only events up to T'= L/v.
During this time, grandpa will have time to meet Alex 4 times, and with dad one. Let’s find the times
t1, t9, t3 and t4; meeting of Alex and grandpa, and the time t; meeting of dad and grandpa: between
Alex and grandpa before the first meeting, the distance is L — d, the speed of convergence is 4v, then

L/4v is added - the time for which Alex passes from grandfathers to grandfathers. Thus, we obtain
: L—d
the general formula t; = % for i« = 1,2,3,4. Similarly, t; = ——. Now we will find solutions to the
v
equation t; = t; with respect to d (i.e. we will find at which d all meet at one point). Solutions: d = L,
d =2L/3,d = L/3, d = 0. By the condition of the problem, the answer d = L/3 is suitable for us,
because it is minimal and greater than 0.

Task 5.

1. st Toro, 9Tobbl pa3BecTn KOCTEP, X0O0OMTaM HEOOXOIMMBbI KpeMeHb, Kpecaso u TpyT. Ilepes mo-
X070M Kommnanus u3 11 10HBIX X00OMTOB 3akymnuiaa mo 6 IMTYK KpeMmHell, Kpecaa U KOpoOOUYeK C
TPYTOM U Pa3JI0KHIa UX KaK MOIAJO [0 CBOUM PIOK3aKaM — U3BECTHO JIUIIh, UYTO B KaKJIbIil PIOK-
3aK He MOTJIO MOMacTh GoJiee OJHOTO MpeaMeTa KayKIoro Buaa (KpeMHsl, Kpecaia WiId TpyTa), HO
110 OJIHOMY KazKJIOT'0 BHIa — MOIVIA. TeMHOI HOUbIO X000UTHI CJIyYaiiHO pa3/ie/InIuCh HA 2 TPYIIIIHIL.
JlokazkuTe, 9T0O XOTs OBl OJTHA W3 IPYIIT CMOXKET Pa3BECTH KOCTEP W MOCJIATh CUTHAJ JIPYTOM.

To set up a bonfire, hobbits need flint, steel and tinder. Before traveling, a group of 11 hobbits
bought 6 pieces of flint, steel and tinder and randomly put them into the backpacks. It is known,
that each backpack can have no more than one item of each class. During the dark night hobbits
were randomly divided into two groups. Prove that at least one of groups can set up a bonfire
and send a signal to another one.

2. Jlnst Toro, 4ToOBI pas3BecTu KOCTEP, X000uTam HEOOXOAUMbI KpeMeHb, KpecaJsio u TpyT. [lepes mo-
X0JIOM KOoMIaHus u3 14 10HBIX XO000MTOB 3aKynuja MO 8 MTYK KpeMHeill, KpecaJ u KOpoOOUeK C
TPYTOM U PA3JIOKMJIA UX KaK MOMAJIO0 IO CBOMM PIOK3aKaM — U3BECTHO JINTITh, YTO B KaXKIbIi PIOK-
3aK HE MOIJIO MOMACTh 0oJiee OJHOIO MpejiMeTa KayKI0ro Buja (KpeMHs, Kpecaia Wid TpyTa), HO
0 OJHOMY KazKJ0TO BHJIa — MOLVIH. TEMHOIT HOUBIO XOOOUTHI CIyIalHO pa3/Ie/TIHINCh Ha 2 TPYIIIIHL.



Hokazkure, 9410 X0Tsi Obl OJIHA U3 I'PYII CMOXKET PA3BECTU KOCTEP U LOCJATh CUTI'HAJ JIPYIOM.

To set up a bonfire, hobbits need flint, steel and tinder. Before traveling, a group of 14 hobbits
bought 8 pieces of flint, steel and tinder and randomly put them into the backpacks. It is known,
that each backpack can have no more than one item of each class. During the dark night hobbits
were randomly divided into two groups. Prove that at least one of groups can set up a bonfire
and send a signal to another one.

3. Jlnst Toro, 9ToOBI pa3BecTH KOCTEP, X00OuTaM HEOOXOAMMbI KpeMeHb, Kpecaso u TpyT. [lepes mo-
XOJIOM KOMIMaHus u3 17 I0HBIX X000MTOB 3akymnuia 1o 9 MTyK KpeMHeil, KpecaJg u KOpoOOveK ¢
TPYTOM U Pa3JI0OKMIa UX KaK IMOIAJO 10 CBOUM PIOK3aKaM — U3BECTHO JIUIIh, YTO B KaXK/IbIil PIOK-
3aK HE MOTJIO MOMACTh 0O0JIee OHOrO MpejiMeTa KayKI0ro Bujia (KpeMHs, Kpecaia Wid TpyTa), HO
110 OJIHOMY KazKJIOI'0 BHJIa — MOIVIA. T€MHOI HOUbIO X000UTHI CJLyYaiiHO pa3/ie/InIuCh HA 2 TPYIIIbI.
JlokazkuTe, 9T0 XOTs OBl OJ{HA W3 IPYII CMOXKET Pa3BECTU KOCTEP W MOCJATh CUTHAJ JIPYTOM.

To set up a bonfire, hobbits need flint, steel and tinder. Before traveling, a group of 17 hobbits
bought 9 pieces of flint, steel and tinder and randomly put them into the backpacks. It is known,
that each backpack can have no more than one item of each class. During the dark night hobbits
were randomly divided into two groups. Prove that at least one of groups can set up a bonfire
and send a signal to another one.

4. Jlnsg Toro, 9ToObI pa3BecTu KOCTEp, Xo0buTaM HeOOXOIUMbBI KpeMeHb, Kpecasio u TpyT. [lepesm mo-
X070M KoMmanug u3 20 I0HBIX X000OMTOB 3aKynuia mo 11 mTyK KpeMHeii, KpecaJ u KOpobodeK ¢
TPYTOM U PA3JIOZKWJIa UX KaK 1OIIAJ/IO 110 CBOUM PIOK3aKaM — U3BECTHO JIMIb, YTO B Ka,}K,H‘bII;’I PIOK-
3aK HE MOIVIO [ONACTh 00Jiee OJHOIO MpeJMeTa KayKI0ro Buja (KpeMHs, Kpecajia Wil TpyTa), HO
10 OJTHOMY KarKJI0TO BHJIa — MOIJIU. TEMHO HOUBIO XOOOUTHI CJyYailHO Pa3/Ie/IUIUCh Ha, 2 TPYIIIHI.
JlokaxkuTe, 4TO XOTs ObI OJiHA M3 I'PYII CMOXKET Pa3BECTH KOCTEDP M MOCJATb CUTHAJ JIPYTOil.

To set up a bonfire, hobbits need flint, steel and tinder. Before traveling, a group of 20 hobbits
bought 11 pieces of flint, steel and tinder and randomly put them into the backpacks. It is known,
that each backpack can have no more than one item of each class. During the dark night hobbits
were randomly divided into two groups. Prove that at least one of groups can set up a bonfire
and send a signal to another one.

Solution (RUS). (pemenne Bapuanta 1, ocrajbHbie PEIIAOTCS AHAJIOIHIHO)
Ecau x066uToB 11, To, paccmarpuBas KazK/Iyio mapy TOBapoB (HampuMmep, Kpecaja W KPeMHH — a X
Bcero 2 x 6 — 12) B prok3akax, 1o npuHnumy JIupuxiie geaaeM BBIBOI, YTO XOTs1 ObI B OJHOM DIOK3aKe
eCThb mapa 3THX IPeIMEeTOB.
[To yci0BHMIO, B PIOK3aKe HE MOMKET OKA3aThCA 2 Kpecaja WM 2 KpeMHs, 3HAYUT, XOTd Obl y OJHOTO
Xx000uTa B PIOK3aKe OKAaXKyTCs Kpecasio u Kpemenb (0boznauum {x,y}). To ke MOxkHO cKazaTh O mnape
Kpemenb u TpyT (0bo3naunm {y, z}), o nape kpecanao u Tpyt (obosnadum {x,z}).
Taxkum 06pa3oM, BBIOIHACTCA OJHO U3 JIBYX YCJIOBUIi:
a) ecThb XOTd OBl OJIUH XOO0UT ¢ TIpeMeTaMu {z, Y, 2} B plOK3ake (Bce mapbl COOPATUCH XOTs OBl B OJTHOM
PIOK3aKe) U OH Pa3BeJIeT KOCTED,
b) ecrb 3 pasubix xo066ura ¢ upeameravu {x,y}, {y, z}, {r, 2z} coorsercrenno, uz srux Tpex xo66UTOB
xorst 661 JBa (10 npuHnuiy /lupuxie) okazKyTCsl B OJHON IPYIIEe U TOXKe CMOTYT PAa3BECTH KOCTED.

Solution (ENG). (solution of version 1, the others are solved similarly)
If there are 11 hobbits, then considering each pair of goods (for example, steel and flints — and there



are only 2 x 6 = 12 of them) in backpacks, according to the Dirichlet principle, we conclude that at
least one backpack has a pair of these items.

By convention, there cannot be 2 steel or 2 flints in the backpack , which means that at least one hobbit
will have a steel and a flint in the backpack (denote {z,y}). The same can be said about the pair of
flint and tinder (denote {y, z}), about the pair of steel and tinder (denote {z, z}).

Thus, one of two conditions is met:

a) there is at least one hobbit with items {z,y, 2} in a backpack (all pairs gathered in at least one
backpack) and he will make a fire,

b)there are 3 different hobbits with objects {z,y}, {y, 2}, {z, 2z}, respectively, of these three hobbits at
least two (according to the Dirichlet principle) will be in the same group and they will also be able to
make a fire.

Task 6.

1. Ileta m Buta urpaior B urpy, o odepen 3aKpalinBas B KJIeTIaTOM KBaJIpaTe 7 X 7 M0 KJIeTOIKaM
npaMoyToabHIKE pa3Mepa 1 X 1, 1 x 2 u 2 X 2 kaxasiit B cBoii nset (y [letn — kpacustii, y Butu —
3estenbiii). [lepekpammBaTh KJIeTKH HEJIb3s, H3HAYAIBHO BCe HI'POBOE 10J1e Oes1oe, He3aKPaIleHHOe.
Kro ne moxer cienars odepeHoil X0/, TOT npourpbuiBaer. Moxer jin KTo-TO U3 HUX 006ecneduTnh
cebe mobe Iy He3aBUCUMO OT MTPHI conepruka’ Kak emy ciemyer jeiicTBoBaTH?

Peter and Victor are playing a game, taking turns in painting out rectangles of size 1 x 1, 1 x 2
u 2 X 2 in a checkered square of size 7 x 7. Each of the players paints in their own color (Peter’s
color is red, and Victor’s green). Recoloring already colored cells is not allowed, initially the entire
playing square is white (uncolored). Whoever cannot perform the next move loses. Can either of
the players guarantee his victory regardless of the opponent’s game? If so, how should he play?

2. Ilers m Bura urpaior B urpy, no odepe/iu 3akpainibas B KjaetdaroM kBajpare 10 X 10 mo kJe-
TOYKAM TPSMOYTONIBHUKHE padmepa 1 X 1, 1 X 2 u 2 X 2 kaxapiii B cBoii et (y Iletn — KpacHsbIii,
y Burtu — 3esensiit). [lepekpammnBars KJIETKH HeJIb3s, H3HAYAILHO BCe HTPOBOE MOJIe Gesioe, Hesa-
Kparrenaoe. KTo He MOXKeT ¢le/1aTh OdepeHoi X0, TOT MPOourpbiBaeT. MoykeT T KTO-TO U3 HUX
obecriednTh cebe 1modey He3aBUCUMO OT Urpbl conepauka? Kak emy cieayer aeiicrBoBarn?

Peter and Victor are playing a game, taking turns in painting out rectangles of size 1 x 1, 1 x2 u
2 x 2 in a checkered square of size 10 x 10. Each of the players paints in their own color (Peter’s
color is red, and Victor’s green). Recoloring already colored cells is not allowed, initially the entire
playing square is white (uncolored). Whoever cannot perform the next move loses. Can either of
the players guarantee his victory regardless of the opponent’s game? If so, how should he play?

3. Ilera u Butsa urpatoT B UTpy, IO OUepe/IN 3aKpallinBas B KIeTIaTOM KBaJapaTe 9 X 9 mo KireToukam
upsMoyroJibHuKu pasmepa 1 X 1, 1 x 2 u 2 X 2 kaxapiit B coii user (y [leru — kpacubiii, y Buru —
3es1enbiii). [lepekparmuBaTh KJIeTKH HeJIb3s, H3HAYAIBHO BCe HI'POBOE 10JIe Oesioe, He3aKPaIleHHOe.
Kro ne moxker cienars odepeHON X0/, TOT HpourpbuiBaeT. Moxker jin KTo-TO U3 HUX 00eCHneunTh
cebe 1mobely He3aBUCHUMO OT MTPbI conepHuka’ Kak emy ciemyer JieiicTBOBATH !

Peter and Victor are playing a game, taking turns in painting out rectangles of size 1 x 1, 1 x 2
n 2 X 2 in a checkered square of size 9 x 9. Each of the players paints in their own color (Peter’s
color is red, and Victor’s green). Recoloring already colored cells is not allowed, initially the entire
playing square is white (uncolored). Whoever cannot perform the next move loses. Can either of
the players guarantee his victory regardless of the opponent’s game? If so, how should he play?



4. Tlers u Burg urpatoor B Urpy, 110 o4epe/iu 3aKpaliuBas B KJ1eT4aToM KBajipare 8 X 8 110 KJIeTOUYKAM
psAMOYTOIbHUKH pasmepa 1 X 1, 1 x 2 u 2 X 2 kaxapiit B cBoit user (y [lern — xpacusiit, y Burn —
3estenbiii). [lepekparmmBaTh KJIeTKH HeJIb3sT, W3HAYAIBLHO BCe HIPOBOE MoJIe Oesioe, He3aKpaIeHHOoe.
Krto ne moxker cienath odepeHONl X0/, TOT TpourpeiBaeT. MozxKeT Jin KTO-TO U3 HUX 00eCIeunTh
cebe mmobey He3aBUCUMO OT MTPbHI conepHuka’ Kak emy ciemyer jeiicTBOBATH?

Peter and Victor are playing a game, taking turns in painting out rectangles of size 1 x 1, 1 x 2
u 2 X 2 in a checkered square of size 8 x 8. Each of the players paints in their own color (Peter’s
color is red, and Victor’s green). Recoloring already colored cells is not allowed, initially the entire
playing square is white (uncolored). Whoever cannot perform the next move loses. Can either of
the players guarantee his victory regardless of the opponent’s game? If so, how should he play?

Solution (RUS). (pemenne Bapunanra 1, octajabHbie PENIAIOTCs AHAJTOTHIHO)
[Terst (mepBbIfi HTPOK) MOXKET rapaHTHPOBATH cebe mobery.
Jlna mobeanr [leTn ciieyer ¢cBouM IEepBBIM XOJIOM BBIPE3aTh IMEHTPAJbHYIO KJIETKY KBajpaTa, a JaJjee
Ha KazkJIblil xo1 BuTn oTBeYaTh CHMMETPHUYHBIM XOA0M OTHOCUTEILHO IEHTpa JOCKH.
[Tokazkem, uto ecnu Buta caenan ¢Boit odepennoit xom, To Ilers Toxke cMOXKeT caenarb XOI COLIACHO
9TON cTpaTeruu: JefCTBUTEIbHO, MOCJe KayK/IOro CejlaHHOro xoja llern kapTuHKa W3 3aKpalieHHbIX
KJIETOK Ha JIOCKe (He yduThiBas 1Ber) cuMMmerpudna. Torma, ecam Burs cienan cBoii odepeHOl Xo,
TO CUMMeTpHUYHAs 30HA JIOCKH Iepej XoaoM Buru Obliia Tak:ke cBOOOIHA.
Ocraercsa 00bICHUTD, TOUEMy caM IocjeaHuil Xxoa Butu #e 3aTponyn stu kiaerku. Ho gefictBurenbHo,
ec/id OJIHUM X0JI0M Burs nokpacui Obl jiBe Kakue-a1ub0 CUMMETPUYHbBIE OTHOCUTEIbHO HEeHTPA KJIeTKU,
TO TaK KaK 3TOT XOJ[ COCTOSLI B 3aKPaINBAHUU MPSMOYTOJbHUKA, TO U HEHTP CUMMETPUU KJIETOK J0JI-
JKeH OBL monacTh B 9Ty ¢urypy. OaHaKo HEHTP CHMMETPHH yrKe OblI M3Ha4YaJIbHO 3akparineH [lerei.
BuaunTt Burg me Mor «ucmoprurhby mosunuio s Ilern, u [lers moxker caenarh xoxa. Kro-to B 3TOI
urpe o0g3aTeIbHO IPOUTPhIBaeT, n 3To He Ilerda. 3naunt, IleTa BeIUTpHIBaET.

Solution (ENG). (solution of version 1, the others are solved similarly)
Peter (the one whose move is the first) can guarantee himself a victory.
To win, Peter should cut out the central square cell with his first move, and then respond to each move
with a symmetrical move relative to the center of the board.
Let’s show that if Victor made his next move, then Peter will also be able to make a move according to
this strategy: indeed, after each move made by Peter, the picture of the painted cells on the board (not
taking into account the color) is symmetrical. Then, if Victor made his next move, then the symmetrical
area of the board before Victor’s move was also free.
It remains to explain why the very last move of Victor did not affect these cells. But really, if Victor
painted two cells that were symmetrical with respect to the center with one move, then since this move
consisted in painting over a rectangle, then the center of symmetry of the cells had to fall into this
figure. However, the center of symmetry was already initially painted over by Peter. So Victor could
not «spoil» the position for Peter, and Peter can make a move. Someone in this game is bound to lose,
and it’s not Peter. So, Peter wins.



