Innopolis Open 2024 /25 in Mathematics 274 qualifying round

7-8!" degree

Task 1.

1. B BBIIYKJIOM n-yroJIbHUKE HUKAKHE TPHU JUATOHAIN He MIPOXOIAT Yepe3 OJHY TOUKY, OTTHIHYIO OT
BEPIINHBI, a 00IIee YUCJI0 TOUEK IepeceueHns JuaroHaJiei, OTIMIHbIX OT BEPIIUH N-YTOJTbHHUKA,
pasuo 330. Haiigure n.

In a convex n-sided polygon no three diagonals pass through the same point (other than a vertex),
and the total number of intersection points of diagonals (other than the vertices of the n-sided
polygon) is 330. Find n.

Answer: 11

2. B BBIIIYKJIOM T-yI'OJIbHUKE HUKaKUe TPpU JHhalr'OHaJIu HEe IIPOXOJAT Yepe3 OJHY TOYKY, OTJINYHYIO OT
BEPIIUHBI, a 00Iee YUCJI0 TOUYEK TepecevdeHust AuaroHasieil, OTJIMIHbIX OT BEPIINH N-YTrOJbHUKA,
paBuHO 495. Haiimure n.

In a convex n-sided polygon no three diagonals pass through the same point (other than a vertex),
and the total number of intersection points of diagonals (other than the vertices of the n-sided
polygon) is 495. Find n.

Answer: 12

3. B BBIIYKJIOM n-yTOJIbHAKe HUKAKUE TPU JUATOHAIN He MPOXOAT Yepe3 OAHY TOUKY, OTJIHIHYIO0 OT
BEPIIHHBI, a 00IIee YHUCJI0 TOUEK IepeceueHns guaroHaJiei, OTIMIHbIX OT BEPIIUH N-YTOJTbHHUKA,
pasuo 1001. Haitgure n.

In a convex n-sided polygon no three diagonals pass through the same point (other than a vertex),
and the total number of intersection points of diagonals (other than the vertices of the n-sided
polygon) is 1001. Find n.

Answer: 14

4. B BBIIIYKJIOM N-yroJIbHUKE HUKAKHE TPH AUArOHAJIHM HE MPOXOIAT Yepe3 OJHY TOUYKY, OTJIHIHYIO OT
BEPIINHBI, a 00IIee YUCJIO TOYEK MepecedeHns AuaroHaJieil, OTJIMIHbIX OT BEPIIWH N-YrOJbHHUKA,
paBuo 1365. Haitianre n.

In a convex n-sided polygon no three diagonals pass through the same point (other than a vertex),
and the total number of intersection points of diagonals (other than the vertices of the n-sided
polygon) is 1365. Find n.

Answer: 15

Pemenne (RUS). (npeacrasieno pemenne Bapuanta N1, ocrajbHbIe PEHIAIOTCS aHAJTOTHTIHO)
Kazk10ii TOUKe mepecedenns Juarotaseii COOTBETCIBYET YeTBEPKa BEPIIHH N-YTOJbHUKA, SBJISIONIIXCS
KOHIIAMIE 9THX JHArOHAasel, # Ha000pOT. 3HAUNT, IUCIO TOUEK MepecedeHns ANATOHATEH PABHO THCILY
c110c060B BbIGPATh YeThbipe Bepuiutbl u3 n, 1.e. Ct = ”(”_1)(322)(”_3) = 330. IToabopom naxomum n = 11
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— 9TO e,Z[HHCTBeHHbIﬁ KOp€Hb, IIOCKOJBbKY Pa3HOMY YHCJIY ,ZLHaFOHaJIeﬁ COOTBETCTBYET pa3HbI€ KOJIMYE-
CTBa TOYEK UX IIepeCeHYCHUd.

Solution (ENG). (given a solution to version 1 of the task since others are solved similarly)
Each intersection point of the diagonals corresponds to a set of four vertices of the n-sided polygon, which
are the ends of these diagonals, and vice versa. This means that the number of intersection points of the
diagonals is equal to the number of ways to choose four vertices from n, i.e. (}) = "("_1)(222)("_3) = 330.
By that, we find n = 11 — this is the only root, since different numbers of diagonals correspond to different

numbers of their intersection points.

Task 2.

1. Ha Jstecnoii nossine coopasuch 29 3aiines u 42 6ejiku, 9T00bI Pa3aeanTh MexK Iy coboii Bce cobpaH-
Hble s10/10Ku. OKa3a/0Ch, YTO €CTh TOJBKO OJWH CIIOCOD PACHpeIenuTh 3TH A0JOKHA Tak, 9TOOBI
JIIOOBIM JIBYM 3aiillaM JOCTaI0Ch OJMHAKOBOE KOJUYECTBO s0JI0K, JIIOOBIM JIBYyM OeJKaM — TOXKe
IOPOBHY (BO3MOKHO, MO CTOJILKO Ke 0JI0K, CKOJBKO M 3afilam), U 94ToObl IPH 3TOM HHUKTO He
yires 6e3 010K, [Ipn kakoMm HanOOJIbIIEM KOJMIECTBE COOPAHHBIX 010K TAKOE BO3MOXKHO?

29 hares and 42 squirrels gathered in a forest clearing to divide all the apples they had collected
among themselves. It turned out that there was only one way to distribute these apples in such
way that all the hares got an equal share and all the squirrels also got an equal share (possibly the
same number of apples as the hares), and no one left without apples. With what greatest number
of collected apples is this possible?

Answer: 2436

2. Ha necnoii mosstae cobpasuck 25 3aiines u 43 6eku, 9T0ObI pa3aeIuTh MeXK Iy co0oii Bce coOpaH-
Hple g0710Ku. OKa3aa0Ch, 9TO €CTh TOJHKO OJMH CIOCOD pACIPeIeTUTh ITU A0JOKU TaK, ITOOBI
JIFOOBIM JIBYM 3afiiiaM J10CTaJoCh OJMHAKOBOE KOJIUYECTBO sI0JIOK, JIIOObIM JIByM OejIKaM — TOXKe
OPOBHY (BO3MOZKHO, IO CTOJIBKO »Ke sI0JI0K, CKOJBKO M 3aiiliam), u 9ToObl IPH 9TOM HHKTO He
yies1 6e3 1010k, [Ipn kakoM HambOJIbIITEM KOJIUYECTBE COOPAHHBIX SI0JIOK TaKoe BO3MOXKHO?

25 hares and 43 squirrels gathered in a forest clearing to divide all the apples they had collected
among themselves. It turned out that there was only one way to distribute these apples in such
way that all the hares got an equal share and all the squirrels also got an equal share (possibly the
same number of apples as the hares), and no one left without apples. With what greatest number
of collected apples is this possible?

Answer: 2150

3. Ha siecnoit nosisine cobpaJsinck 35 3aiines u 46 6es10K, 9T00bI pa3ae/anTh MexKy coboit Bce coOpaH-
able 1010Ku. OKa3a10Ch, 9TO €CTh TOJHKO OJMH CIOCOD pPACIPEedeUTh ITU SA0JOKH TaK, ITOOBI
JIFOOBIM JIBYM 3afiiiaM J0CTaJIoCh OANHAKOBOE KOJUYECTBO sI0JIOK, JIIOOBIM JIByM OeIKaM — TOXKe
IOPOBHY (BO3MOZKHO, IO CTOJIBKO Ke A0JI0K, CKOJBKO W 3aiiram), W 4ToObl IPH ITOM HHKTO He
yires 6e3 g010K. [Ipn kKakoM HanOOJIbIIEM KOJTHYIECTBE COOPAHHBIX 00K TaKOe BO3MOXKHO?

35 hares and 46 squirrels gathered in a forest clearing to divide all the apples they had collected
among themselves. It turned out that there was only one way to distribute these apples in such
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way that all the hares got an equal share and all the squirrels also got an equal share (possibly the
same number of apples as the hares), and no one left without apples. With what greatest number
of collected apples is this possible?

Answer: 3220

4. Ha secHoit mosistae cobpaJsinch 49 3aiines n 32 6e1kn, 9TOOBI pa3Ie/uTh MeXK /1y co00it Bce coOpaH-
Hple g0710Ku. OKa3aja0Ch, 9TO €CTh TOJBKO OJIMH CIOCOD pacCIIpeeuTh 3TU S0JOKU TaK, UTOOBI
JIIOOBIM JBYM 3aiillaM JOCTaI0Ch OJMHAKOBOE KOJUYECTBO s0JI0K, JTIOOBIM JBYM OeJIKaM — TOXKe
1OPOBHY (BO3MOXKHO, 110 CTOJIBKO 2Ke si0JIOK, CKOJIbKO M 3ailiiam), U 4To0bl IPH 9TOM HHUKTO He
yires 6e3 ss010K. [Ipn kakoMm HamOOJIBIIEM KOJIUIECTBE COOPAHHBIX 00K TAKOE BO3MOXKHO?

49 hares and 32 squirrels gathered in a forest clearing to divide all the apples they had collected
among themselves. It turned out that there was only one way to distribute these apples in such
way that all the hares got an equal share and all the squirrels also got an equal share (possibly the
same number of apples as the hares), and no one left without apples. With what greatest number
of collected apples is this possible?

Answer: 3136

Pemenne (RUS). (npeacrasieno pemenne Bapuanta N1, ocrajbHbIe PEHIAIOTCS aHAJTOTHTIHO)
[IycTh 9610KM KaK-TO pacupe/Ie/eHbl MexkK Iy 3aiinamu u 6ejkamu. YTo0bl 0CyIecTBUTH JAPYToil crrocoo
paznaun a6JI0K, TOTpedyeTcs OTHATH Y KayK/I0T0 3aiira Mo paBHOMY YHCTY 070K U PA3/IaTh UX TOPOBHY
Gesikam (uu Haobopor). [loaromy obiiee uuciio s6J0K, HepeJaHHbIX OT 3aiiles Gesikam (11 HaobopoT),
kpaTHO 1 29, m 42, T.e. kpaTtHO 29 - 42 = 1218, T.x. 29 n 42 B3aUMHO MPOCTHI.

Ecau xommdectBo 1610k npeBocxoant 2 - 1218 = 2436, To y 3aiines (mmm y 6Geyaok) Gosbire 1218
S0JI0K, U MOYKHO, OTOOPAB «JIHIIHEE», pa3IaTh GeJKaM (HJIH, COOTBETCTBEHHO, 3allllaM), T.e. CYIIeCTBYeT
HEe MeHee JIBYX CI0ocOO0B pa3jadun s010K. Ecian ke KoaumdecTBo 010K paBHO 2436, TO, pa3mas 3aiiram
u Oesikam 110 1218 51610k (Ha BCex), Mbl OCYHIECTBUM €JIMHCTBEHHYIO BO3MOZXKHYIO Pa3jiady, 4To U Tpe-
boBasioch (3aiinam Jocranercs o 42 sibroka KazkjaoMmy, a 6eskaM — 110 29 si6y10K).

Solution (ENG). (given a solution to version 1 of the task since others are solved similarly)
Let the apples be distributed between the hares and the squirrels. To implement another way of
distributing the apples, it is necessary to take an equal number of apples from each hare and distribute
them equally among the squirrels (or vice versa). Therefore, the total number of apples transferred from
the hares to the squirrels (or vice versa) is a multiple of both 29 and 42, i.e. a multiple of 29-42 = 1218,
since 29 and 42 are relatively prime.

If the number of apples exceeds 2 - 1218 = 2436, then the hares (or squirrels) have more than 1218
apples, and it is possible to take away the «extra» apples and distribute them among the squirrels (or,
respectively, the hares), i.e. there are at least two ways of distributing the apples. If the number of
apples is 2436, then by distributing 1218 apples to the hares and squirrels, we will carry out the only
possible distribution, which is required (the hares will get 42 apples each, and the squirrels will get 29
apples each).

Task 3.

1. IlycTn omeparus «o» yIOBIETBOPSET CJIETYIONIAM CBOHCTBAM:

e xrox=1
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e rxo(yoz)=z-(rxoy)
Boraucaure (2024 ¢ (16 ©2)) ©5 u 3amumunTe 0TBET B BH/E [EJI0T0 YUCJIA WK JACCATUIHON 1pobu,
IpH HEOOXOIUMOCTH OKPYIVIEHHOI IO COTBHIX.
Let the operation «o» satisfy the following properties:

e xrox=1

e zo(yoz)==z-(xoy)

Calculate (2024 ¢ (16 ¢ 2)) ¢ 5 and write the answer as an integer or decimal fraction, rounded to
hundredths if necessary.

Answer: 50.6

2. IlycTs omepamust «¢» yJI0BJIETBOPSET CJIeYIONNM CBOICTBAM:

e xrox =1

e zo(yoz)==z-(xoy)
Boraucsmre (1000 ¢ (16 ©2)) © 5 1 3aumimmre 0TBET B BUJIE 1IE/I00 YUC/IA WM JECATHIHON 1podu,
U HEOOXOJUMOCTH OKPYIJIEHHOT JI0 COTBIX.
Let the operation «o» satisfy the following properties:

e zox—=1

e zo(yoz)==z-(xoy)

Calculate (1000 ¢ (16 ¢ 2)) o5 and write the answer as an integer or decimal fraction, rounded to
hundredths if necessary.

Answer: 25

3. IlycTb omepamnus «<©» yIOBJIETBOPSAET CJAETYIONIIM CBOUCTBAM:

e zox—1

e zo(yoz)==z(xoy)
Boraucsnre (2024 ¢ (10 ©2)) ¢4 u 3anummre 0TBeT B BHJIE 1I€JI0T0 YHCIA WIH JCITHIHON 1podu,
IpU HEOOXOANMOCTH OKDYTJIEHHO# JI0 COTHIX.
Let the operation «o» satisfy the following properties:

e rox =1

e rxo(yoz)=z-(rxoy)

Calculate (2024 ¢ (10 ¢ 2)) ¢ 4 and write the answer as an integer or decimal fraction, rounded to
hundredths if necessary.

Answer: 101.2
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4. IlycTh omepalus «©» yIOBIETBOPSAET CJAEIYIONIAM CBOMCTBAM:

e rox—=1

e zo(yoz)==z-(xoy)
Boraucsmre (2025 ¢ (15 ¢ 3)) © 3 u 3anummre 0TBeT B BHJIE 1IJI0T0 YHCIA WIH JACITHIHON Tpodu,
IpH HEOOXOJIMMOCTH OKPYTJIEHHOI 10 COTHIX.
Let the operation «o» satisfy the following properties:

e xrox=1

e zo(yoz)==z-(xoy)

Calculate (2025 ¢ (15 ¢ 3)) ¢ 3 and write the answer as an integer or decimal fraction, rounded to
hundredths if necessary.

Answer: 135

Pemenne (RUS). (npexcrasieno pemenne Bapuamnra Nel, ocrajibHbIe PEHIAIOTCS aHAJOIHTIHO)

y-(zoy)=xzo(yoy)=xol=zxo(zox)=x-(xox)=x-1=ux,

otkyna (xoy) =x:y.
Torua (20246 (16 6 2)) 0 5 = 2024 : 40 = 50.6

Solution (ENG). (given a solution to version 1 of the task since others are solved similarly)

y-(zoy)=zxzo(yoy)=axol=ao(zox)=a-(zvox)=a-1=ux,

thus (zoy) =z :y.
By that, (20240 (160 2)) o 5 = 2024 : 40 = 50.6

Task 4.

1. CKOJBKO eCcTh MEeJbIX MOJOKUTENBHBIX N < 2025, 1j19 KOTOPBIX JlecaTHYHas 3anuch ducjia 1" +
2" + 3" 4+ 4" + 5" okanunBaercd Ha 97

How many positive integers n < 2025 make decimal notation of the number 1™ + 2™ + 3" 44" 4 5"
end with 97

Answer: 506

2. CKOJIBKO €CTh HEJIBIX MOJOKHATETbHBIX N < 2025, JJ1si KOTOPHIX JecaTu4dHast 3amuch dnciaa 1" +
2" 4+ 3" + 4" + 5" okanunBaeTcd Ha H?

How many positive integers n < 2025 make decimal notation of the number 1™ + 2™ + 3" 44" 4 5"
end with 57

Answer: 1519
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3. CKOJBKO €CTh HEeJbIX HOJ0KUTeNbHBIX 1 < 1000, 11 KOTOPBIX JecaTHYHAas 3amuch ducaa 1" +
2" + 3" + 4™ + 5" okanuyuBaercs Ha 97

How many positive integers n < 1000 make decimal notation of the number 1™ + 2" 4 3™ 44" + 5"
end with 97

Answer: 250

4. CkoJBKO ecTh Hesbix mogokuTeabubix N < 1000, /11t KOTOPBIX JecsaTudHast 3anuch ducaa 1" +
2™ 4 3™ 4 4™ 4 5" oxkanumBaercs Ha 57

How many positive integers n < 1000 make decimal notation of the number 1™ + 2" + 3" 44" 4 5"
end with 57

Answer: 750

Pemenne (RUS). (npexacrasieno pemenne Bapuamnra N1, ocrajibHbIe PEHIAIOTCS aHAJOIHTIHO)
Paccemorpum nocsteiave nudpbl Kazk1oro cjaaraemoro npu n = 1,2, 3.4, 5:

n|1]2]3[4|5
111111
2121418612
331971113
A 141614164
" 15|55 1]H

Suaunt, nocaeauss mudpa cymmbl 1" + 27 4 3" + 4™ + 5" moBTopsieTcs ¢ nepuoaoMm 4. OUeBHIHO, UTO
B KaxKJIOW 4yeTBepKe LOJAPs/| UJIYIIUX [EJIbIX [MOJOXKUTEJbHbIX 7t HAWJIeTCs POBHO OJIHO, /i1 KOTOPOIrO

YIOMSHYTas CyMMa OKaHYWBaeTcst Ha 9 — 3HauuT, cpean ducen 1,2, 3, ...,2025 rakux duces OyaeT pos-
1O 506 (4,8,12,...,2024).

Solution (ENG). (given a solution to version 1 of the task since others are solved similarly)
Lets consider the last digits of each term for n = 1,2, 3,4, 5:

n|1]2]3[4]|5
™11 )1]1(1]1
2121418162
313197113
A" 141641614
" 15|55 |51]5H

Then the last digit of the sum 1" + 2™ 4 3" + 4™ + 5" is repeated with a period of 4. Obviously, in each
four consecutive positive integers n there is exactly one for which the sum ends with 9 — by that, among
the numbers 1,2,3,...,2025 there will be exactly 506 such numbers (4,8,12,...,2024).

Task 5. l3BecTHO, 9TO y KaxKi0ro rpada ecTh POBHO OJWH JPYT W OJUH Bpar Cpeau Jpyrux rpados,
U OTHOIIEHUS JIPYKOBI M BPaXKIbl MeKIy rpadaMu Bcerga B3aumMHBI. Koposab yTBepKIaeT, UYTO BCeX
rpadOB MOZKHO Pa3/Ie/IUTh HA JIBe PABHBIE IPYIIITHI TAK, YTOOBI BHYTPH KazK/I0i TPYIILI He OBLIO BPAroB.
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[IpaB in Koposab? ObocHyiiTe cBOIi OTBET.

It is known that each count has exactly one friend and one enemy among other counts, and the
relations of friendship and enmity between counts are always mutual. The king claims that all counts
can be divided into two equal groups in such way that there are no enemies inside each group. Is the
king right? Explain your answer.

Answer: [la, koposib upas / Yes, the king is right

Permenne (RUS). [IpejacraBum orromenust Mexxay rpadamu B Buje rpada, BeprimHbl KOTOPOro
— rpadnl, cuanre pebpa 0b03HaAYAT APYKOY, a KpacHble — Bpaxkay. CTeneHb KaykKI0il BEPITHHBI TOCTPO-
eHHOTO rpada paBHa 2, a 3HAYUT, STOT rpad pa3zdUBAETCS HA IUKJIBI, TIPUIEM B KayKJIOM IUK/I€ KpaCHbIE
u cuHHue pedpa depejayioTca. B mepByio rpymnmy moMecTuM IpadoB U3 KaKJI0TO IHKJA, B3ATBIX UYepes
OJIHOTO, & BO BTOPYIO I'PYIILY — OCTATbHBIX I'padoB: TOI/Ia B Ipymax OyaeT MOpoBHY I'padoB, U CpeIu
HUX He OyJIeT Bparos.

Kpurepuu orieHuBaHuA:

e JIaH BEpPHBIH OTBET, HO 0OOCHOBAHUE OTCYTCTBYET JINOO COMEPKHUT IpyObIe OMMUOKN — 1 MepBUUIHbII
baJLT;

e J[aH BEPHBIl OTBET W IPHUBEJIEHBI PACCYKIEHUs, HMPOJIOKEHNE KOTOPLIX MOIJIO Obl MPUBECTH K
BEPHOMY PEeIIeHUI0 — 2 MEePBUUHBIX OaJLIa;

® JIaH BEPHBIil OTBET U NMPUBEIEHBI B II€JIOM BEPHBIE PACCY YK/IEHUsI, HO HET JOCTATOYHOTO 00 hICHEHU ST
TOro, KaK pacupeeuThb rpadoB 1Mo IpyliaM — 3 IepBUIHBIX OasLIa;

® JIaH BEPHBIM OTBET W MPUBEJICHBI TOYTU BEPHBIE PACCYXKIAEHUS, COAepKallne JUITh> He3HATUTE b
HbIe HeJJOCTATKU — 4 IMepBUYHBIX OasIIa;

® TIpHUBEJIEHBI MMOJHOCTBIO BEpPHBIE DACCYKIEHWA, JNAH BEPHBIN OTBET, MPUYEeM ABHO YKa3aHO, KakK
pacrpeie/iuTh rpadoB Mo rpynmnaM — 5 MepBUIHBIX OAJIOB.

Solution (ENG). Lets represent the relationships between counts as a graph, the vertices of
which are counts, blue edges denote friendship, and red edges denote enmity. The degree of each vertex
of the constructed graph is 2, which means that this graph is divided into cycles, and in each cycle the
red and blue edges alternate. In the first group we will place every second count from each cycle, and in
the second group — the remaining counts: then there will be an equal number of counts in the groups,
and there will be no enemies among them.

Criteria:
e the correct answer is given, but the explanation is missing or contains gross errors — 1 pre-point;

e the correct answer is given and reasoning is provided, the continuation of which could lead to the
correct solution — 2 pre-points;

e the correct answer is given and generally correct reasoning is provided, but there is no sufficient
explanation of how to distribute the counts into groups — 3 pre-points;

e the correct answer is given and almost correct reasoning is provided, containing only minor «gaps»
— 4 pre-points;

e completely correct reasoning is provided, the correct answer is given, and it is clearly indicated
how to distribute the counts into groups — 5 pre-points.
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Task 6. Ha orpeske [0,100] HECKOJIBKO MOMAPHO HeMepeCeKAINXCs UHTEPBATIOB Buaa (a,b) moKpa-
IeHbl B KPACHBIN IBET TaK, YTO HET Mapbl KPACHBIX TOYEK, PACCTOSHHE MEK/Iy KOTOPBIMU pPaBHO 1.
Haitqure HanboIBINTYI0 BO3MOXKHYIO CYMMapHYIO /IJIMHY TMOKPAITeHHBIX nHTepBaaoB. ObocHYylTE CBOIl
OTBET.

On the segment [0, 100] several pairwise non-intersecting intervals of the form (a,b) are colored red
in such way that there is no pair of red points with distance 1 from each other. Find the greatest possible
total length of the colored intervals. Explain your answer.

Answer: 50

Pemenue (RUS). Pacemorpum MHOXKeCTBO 0Tpe3KoB Buga S, = [k k+1] sk =0,1,2,...,99 u
0003HaYNM 3a A} MHOYKECTBO KPACHBIX TOYEK, MPUHAJIEKAININX Sk. 3aMETHM, UTO Mapasie/bHbII mepe-
HOC KaxK10T0 Ay HA 1 «BIpaBO» HE TACT COBIAIEHUIT TIEPEHECEHHOTO MHOYKECTBA CO MHOKECTBOM Aoy 1,
MHAYe HANLIUCH ObI JIBe KPACHBIE TOYKH HA PACCTOSHUU 1 JAPYT OT Jpyra — a 3HAYUT, CyMMapHasl /IJINHA
MHTEPBAJIOB, COCTABJIAIONMX MHOXKecTBa A9y m Aoy (au1st sioboro t € {0,1,2,...,49}), He mpeBoCXOIUT
1. U3 atoro caemxyer, 9To cymMMapHas JIWHA TOKPATIEHHBIX WHTEPBAJIOB He TpeBocxoanuT H0).

[IpuBegem mpumep MOKpPAIIEHHBIX HHTEPBAJIOB, YAOBJETBOPAIONINX YCJIOBUIO 3a/1a4d, CyMMa JIJIAH
KOTOpBIX paBHa 50: mycTh Ay = (2t,2t + 0.5), Ao = (2t + 1.5, 2t + 2) mng Beex t € {0,1,2,...,49}.

Kpurepuu oneHuBaHUdg:

e JlaH HeBepHbIi oTBeT — () MepBUYHBIX HAJIIOB;

® OTBET BepeH, HO PellleHusl HEeT, JIMOO B PEIeHUH COAEPKUTCS 3HAUUTEIbHAsT OMnOKa — () IepBUIHBIX
0aJLIIOB;

® OTBET BepeH, MPUBEJIEH BEPHBI MPUMep KPACHBIX WHTEPBAJIOB, HO B PACCYKICHUSAX COAEPIKUTCS
omubKa — 1 mepBUIHBINA OaJLT;

® OTBeT BepeH, NPUBEJ/IEHO BEPHOEe JI0KAa3aTeJbCTBO, HO NPUMED KPACHBIX HWHTEPBAJIOB COJEPXKUT
HE3HAYUTETbHbIe OMUOKU — 4 MEePBUYHBIX OaJlia;

® II0JIHOCTBIO BEpHOE pellleHre, BepPHbIil OTBET U KOPPEKTHBIN MpuMep — 5 MepBUUHBIX OAJIIOB.

Solution (ENG). Consider the set of segments of the form Sy = [k;k+ 1] for £ =0,1,2,...,99
and denote by A, the set of red points lying in S;. Note that the parallel translation of each Ay by 1
«to the right» will not give coincidences of the translated set with the set As;, 1, otherwise there would
be two red points at a distance of 1 from each other — therefore the total length of the intervals that
make up the sets Ay and Ay, (for any t € {0,1,2,...,49}) does not exceed 1. By that, the total
length of the colored intervals does not exceed 50.
Lets give an example of colored intervals satisfying the task’s conditions, the sum of whose lengths
is equal to 50: let Ay = (2t,2t + 0.5), Aoy = (2t +1.5,2t +2) for all t € {0,1,2,...,49}.

Criteria:
e incorrect answer given — 0 pre-points;
e answer is correct, but there is no solution, or the solution has gross error(s) — 0 pre-points;

e answer is correct, the correct example of red intervals is given, but the reasoning contains an error
— 1 pre-point;

e answer is correct, the correct proof is given, but the example of red intervals contains minor
error(s) — 4 pre-points;

e completely correct solution, correct answer and correct example — 5 pre-points.



