Kaxcprit yuacruuk mnostydaer KOMILIEKT u3 6 3a/1a4, 1IPH 9TOM KazK/[ast U3 HUX CJLy4adHbIM 00pa3oM
BbIOUpaeTCss U3 4-X BapHaHTOB.
Ilepspre 4 3ana4n moapa3yMeBaloT KpaTKHii OTBET B BHJIE MEJIOI0 YHCJIA HJIH 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 nos3pocsiesi u noHsJ1, 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 3aJAyMaJiCd, KaK IpeaCTaBUTh HaTypaJibHbI€e YUCJIa MHOXKECTBaMH.

Pon paccyxkaan ciaegyomuM o0pa3oM: HOJMb €CTeCTBEHHO IMPeJICTaBIATh MYyCTHIM MHOYXKECTBOM
(. Hy a ecim aas Kakoro-nmbo HaTypaabHOro umcaa n > ( mpeacTaBieHme 3TOro uuciaa A,
yZKe HOCTPOEHO, TO IONPOOYeM IpejicTaBuTh ciejytomiee ucyao (n + 1) muHoxecrBom A,y =
{A,,{A,}}: ero ssemenTh — 310 BCe 37eMeHTHl A, #, KPOMe TOI0, MHOXKECTBO, COCTOSIIIEe U3 BCeX
9JIEMEeHTOB A,,.

Pon Yus/iu He MOJEHWICsSI U BBIUCAJ MPeJICTABIeHIe TPeX MepBeiX (HaunHast ¢ () HATYPAJbHBIX

qUuceJI.
[ 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, = {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 A ={0.{0}}
o Ay ={0,{0},{0,{0}}}.

How many elements does the set A,y contain?

2. Pon Yuzim moB3pocses u MOHAI, 9TO B XOTBapTCce OH U3YYNJI Maruio, HO He U3YIUI MaTeMATUKH.
M3yduenne MaTeMaTHKN OH HAYAT ¢ TEOPUH MHOYKECTB W HATYPAJBHBIX YHCe (BKII0Uast 9ucyo 0).
[TepBbIM J1e/10M OH 3a/lyMaJiCsl, KaK IIPeJICTABUTH HATYPaJbHbIE YHUCJ/Ia MHOZKECTBAMMU.

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



yZKe LOCTPOEHO, TO HOIPOOYeM IpejicTaBuTh cJejytomiee ducao (n + 1) muoxecrBom A,y =
{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 COJAEPZKUT 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?

. Pon Yuziu nmor3poc/ies u monsi, 9To B XOrBapTce OH U3YYHI MAaruio, HO He U3YUNJI MATEMATUKH.
l3yuenne MATEMATHKU OH HAYAJ ¢ TEOPUH MHOYKECTB W HATYPAJbHBIX dnces (BKIooIas qucio 0).
[TepBBIM IE70M OH 3aAyMaJscs, KaK IpeICTABATL HATYPAJbLHBIE THCIA MHOKECTBAMH.

Pon paccyzaaia ciedyomuM o0pa3oM: HOJIb €CTEeCTBEHHO HpPeICTaB/IaTh IYCThIM MHOMKECTBOM
(. Hy a ecam js Kakoro-jmbo HaTypajabHOro umcsaa n > 0 mpejcrasienue 3Toro uuciaa A,
YK€ MOCTPOEHO, TO TONpPOOYeM TpeJCTaBUThL Caeayromee unciao (n + 1) muoxkecrBoM A,y =
{A,,{A,}}: ero s;emenTHI — 3TO BCe 37€MEHTHI A,, 1, KPOMe TOr0, MHOXKECTBO, COCTOSIIIEE U3 BCEX
9JIeMEeHTOB A,,.

Pon Yusjiu He 110JIEHU/ICSI U BBIIKCAJ [IPEJCTAB/IEHHE TPeX HepBbixX (HaduHast ¢ 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?

. Pon Yusnu nospocsien u moHs1, 94T0 B XOrBapTCe OH U3YUYUI MAruio, HO He H3y9II MATeMATHKH.
I/I3yquI/Ie MaTeMaTHKHW OH Ha4aJl ¢ TECOpPUU MHOXKECTB U HATYPAJIbHBIX YUCEJI (BKIIIOLIaﬂ YUCJIO 0)
HepBbIM JeJIOM OH 3aAyMaJiCd, KaK IIpeaCTaBUTh HaTypaJibHble YUCJIa MHOXKECTBaMH.

Pon paccyxkaaa caeaylomuM o0pa3oM: HOJIb €CTeCTBEHHO MPeICTABIATL MyCTHIM MHOXKECTBOM
(). Hy a ecim ans Kakoro-nmbo HaTypaabHOro umcaa n > (0 mpeacTraBieHme 3TOro uuciaa A,
y#Ke MOCTPOEHO, TO TOMpPOOyeM TMpeJICTaBUTh CJejaytormee ducao (n + 1) MHOMKECTBOM A,yq =
{A,,{A,}}: ero ssemenTh — 310 Bee 3eMeHThl A, 1, KPOME TOI0, MHOZKECTBO, COCTOSIIIEE U3 BCeX
9J1IeMEeHTOB A,,.

Pon Yu3s/u He TOJEHWUJICST U BBITIUCAJ TIPeJICTAaBIeHNe TPeX MepBhiX (HadmHast ¢ () HATypaJbHBIX
qHCce:

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

CKOJIBKO 3JIEMEHTOB COAEPKUT 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?



Task 2.

1. 3ybnoit Bpau 3anperun Kare ecrs OoJibine jgecsatu KoHder B JeHb. Bojiee TOro, ecim B KaKO#-TO
jenb Kars cbegaer Oosibiiie ceMu KOH(MET, TO B CJeyIONIne JIBa JHs eil HeJIb3s eCTh 00Jiee TsITh
koHdeT B gAeHb. Kakoe MakcnMaabHOe KOJINIeCTBO KOH(MET MoxkeT ¢hecTh Kars 3a 25 maHeil, moka
JIeiCTBYIOT OrpaHuveHus 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?

2. 3y6noit Bpau 3anperus Kare ectb 6osblie jgecarun kKonder B jieHb. boJsee Toro, ecjiim B KaKoii-To
nenb Katsa cbemaer O0JbIe ceMu KOHGET, TO B CJAEIYIONNe IBa THS eifl HeTb3s ecTh Oosiee MATH
koH(pet B jienb. Kakoe MakcuMabHOE KOJIMYECTBO KOH(pET MOXKeT checTh Kars 3a 32 jiHs, 10Ka
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 32 days while the doctor’s restrictions are in effect?

3. 3y6noit Bpau 3anperns Kare ectb Oosbine gecatu Konder B jeHb. bosee Toro, ecim B KaKoii-TO
nenb Karst chemaer Gosbiie ceMu KOH(ET, TO B CJIEIYIONINE /IBA JTHS €if HeJIb3sl ecTh 0ojee msiTh
kKoHdeT B jeHb. Kakoe MakcuMaabHOE KOJTHIECTBO KOH(BET MoxkKeT cbhecTh Karsa 3a 39 gHeil, moka
JIeHCTBYIOT OrpaHnYeHns 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?

4. 3y6noit Bpau 3anperus Kare ectb 6osbine jgecatn KoudeT B jeHb. bosee Toro, eciim B KaKoii-To
Jenab Kars ebejaer Oojibiie cemMu KoHdeT, TO B cje/lyloiue JiBa JiHd el HeJib3s eCTb 00Jiee IsTu
koHder B jenb. Kakoe MakcuMa/ibHOE KOJIMYeCcTBO KOH(pET MoxkKeT c¢becTh Kars 3a 45 jHeit, moka
JIeiCTBYIOT 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?



Task 3.

1. Manenbkuit Porn Yuzan Bblyuns 3ak/jinHaHne YMHOXKeHHsT KOH(deT, KoTopoe mpeBpaiaer N mme-
formuxcs y Bac Kouder B 3N + 2 koudernr. Ckoibko KoHpeT cTasio y Pona K mpuxomay Mambr, ecn
Havaj OH C JIByX KOH(peT U ycIes Npou3HecTH 3akauHanue 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?

2. MaJjienbkuit Pon Yusim Bblydun/1 3aKk/JnHaAHKE YMHOKeHUsI KOHeT, KoTopoe npespaiiaer N ume-
foruxcst y Bac kKouger B N +4 koudersr. Ckobko koHbeT crano y Pora Kk mpuxomy Mambl, ecjin
Ha4vaJj OH C YeThIpeX KOH(peT u ycres Npon3HecTn 3akjanHanue 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?

3. Manenbkuit Pon Yusiu BeIYYWI 3aKJIMHAHAE YMHOXKEeHHSA KOH(peT, KoTopoe mpeBpaiiaeT N ume-
fomuxcst y Bac kouder B 4N + 3 kordernr. CkoibKo KoHDeT cTasio y Pona K mpuxomy MaMmbl, ecin
Hadaj OH C Tpex KOHdEeT U ycIes Mpou3HecTH 3akannanue 11 pas?

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?



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 AT KOH(ET U yCuea 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?

Task 4.

1. Cama, nama u Jie/iynka TyJasioT B HapKe M0 3aMKHYTOI opozKKe jauabl 6 kM. Calrna eer Ha Be-
JIOCHIIEJIE CO CKOPOCTDBIO Hv, Mama OeKUT TPYCIO# CO CKOPOCTBIO 2v, JIe/IYIIKA UJAET IPOryJI0UHBIM
IaroM co CKopocThio v. Cala u mama Hadasau MyTh OJHOBPeMeHHO ¢ ToukH «CTapTy, a JeIyIiKka
B 9TOT MOMEHT OTCTaBaJ/l OT HUX HA paccrosinue d > (. Haiiure nanmennbiiee d, npu KOTOPOM Bce
tpoe — Carra, nama u JIeJlylnKa — BCTPETATCs B OHON Touke. OTBET BhIpa3nuTe B KUJIOMETPAX.

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 «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.

. 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 IPOryJI0UYHbIM
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/IyIiKa — BCTPETATCd B 0JiHOI Touke. OTBET BhIpa3UTe 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.

. Cama, nama u jeaymika ryJsiOT B mapKe o 3aMKHYTOI 1opoxkke aaunbl 4.5 km. Carra eer Ha Be-
JIOCHTIEJIE CO CKOPOCTBIO Hv, Mmamna OeKUT TPYCION CO CKOPOCTBHIO 2v, JIeJIYIITKA UJIET TPOTYJIOUYHBIM
IIaroM co CKOpocTbhio v. Callla ¥ mana Hava/au IyTh OJJHOBPeMeHHO ¢ TouKu «CTapT», a JejIyInKa,
B 9TOT MOMEHT OTCTaBaJl OT HUX Ha paccrognue d > 0. Haiiiute nammenbiee d, mpu KOTOPOM BCe
Tpoe — Cara, mama u JeayIIKa — BCTPeTITCd B 0HOi 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.

. Camra, narma u JeIyIika IryJIgi0T B Mapke Mo 3aMKHYTOR JTOpoxKKe JIuHbI 7.5 KM. Calra efeT Ha Be-
JIOCHIIeJIE CO CKOPOCTBIO DV, Mala 0exKUT TPYCION CO CKOPOCTHIO 2v, JIe/IyIIKa UJIET ITPOryJI0UYHbIM
maroMm co cKopocthio v. Calra u mama Hada/Iu MyTh OJHOBPeMEHHO ¢ Toukn «CTapry, a JeyIiKa
B 9TOT MOMEHT OTCTaBaJl OT HUX Ha paccrosuue d > (. Haiiqure nanmenniiee d, npu KOTOPOM BCe
Tpoe — Calra, mamna u JIe/Iylika — BCTPETATCd B 0JiHOI Touke. OTBET BbIpa3uTe B KUJIOMETPAaX.

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.



Task 5.

1. s Toro, 4Tobbl pa3BecTn KOCTED, X000HMTaM HEOOXOIMMBI KpeMeHb, Kpecaso u TpyT. Ilepen mo-
X0J0M KoMmmnanus u3 11 1oHBIX XO0OOMTOB 3akymnuiaa mo 6 IMTYyK KpeMmHeil, Kpecaa u KOpoOoUdeK C
TPYTOM U Pa3JI0XKIIA UX KaK IOIAJIO0 IO CBOUM PIOK3aKaM — H3BECTHO JIMIIb, UTO B KayK/IbIil PIOK-
3aK HE MOIVIO HONACTh 0oJiee OJHOIO HMpeJMeTa KazKI0ro Buja (KpeMHs, Kpecajia Wil TpyTa), HO
0 OJTHOMY KaXKJIOTO BHJIa — MOIJIU. TEMHO HOUBIO XOOOUTHI CJIyYailHO Pa3/Ie/IUIUCh Ha, 2 TPYIIIIHI.
Jlokaxkure, 94TO XOTs OBl OJHA W3 TPYII CMOYKET PAa3BECTH KOCTEP W MOCJATh CUTHAJ JIPYTOil.

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, 9ToOBI pa3BecTH KOCTEP, X000uTaM HEOOXOAMMbl KpeMeHb, KpecaJso u TpyT. [lepes mo-
XOJIOM KOMIMaHus u3 14 I0HBIX XO000MTOB 3aKyNuja Mo 8 MTYK KpeMHeil, KpecaJa n KOpoOoveK ¢
TPYTOM U pa3/IOKMIa UX KaK MOMAJI0 IO CBOUM PIOK3aKaM — U3BECTHO JIUIIh, YTO B KayK/IbIi PIOK-
3aK HE MOTJIO MONACTH 0O0JIee OJHOrO MpejiMeTa KayKI0ro Buja (KpeMHs, Kpecaia Wid TpyTa), HO
110 OJIHOMY KazKJIOT'0 BHJIa — MOIVIM. T€MHOI HOUbIO XO00UTHI CJIyYaiiHO pa3/ie/InIuCh HA 2 TPYIIIIbI.



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.

. st Toro, 9ToOBI pa3sBecTH KOCTEP, X00OuTam HEOOXOAUMbl KpeMeHb, KpecaJso u TpyT. [lepes mo-
XOJIOM KOMIMaHus u3 17 I0HBIX X000MTOB 3akymnuia 1o 9 MTYyK KpeMHeil, KpecaJa u KOpoOOveK C
TPYTOM U Pa3JI0OKHIa UX KaK IOIAJIO [0 CBOUM PIOK3aKaM — U3BECTHO JIUIIb, YTO B KaXK/IbIil PIOK-
3aK HE MOTJIO MONACTH 0O0JIee OHOrO MpejiMeTa KayKI0ro Buja (KpeMHs, Kpecaia Wid TpyTa), HO
110 OJIHOMY KazKJIOI'0 BHJIa — MOIVIA. T€MHOI HOUbIO X000UTHI CJIyYaiiHO pa3/ie/InIuCh Ha 2 TPYIIIbIL.
JlokazkuTe, 9T0 XOTs OBl OJIHA W3 IPYIIT 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.

. g Toro, 94Tobbl paszBecTu KocTép, Xo0buTaM HeOOXOUMbBI KpeMeHb, Kpecaso u TpyT. [lepesn mo-
X070M KoMmanug u3 20 I0HBIX X000MTOB 3aKynuia mo 11 mTyK KpeMHeii, KpecaJ u KOpobodeK ¢
TPYTOM U PA3JIOZKWJIa UX KaK 1OIIAJIO 110 CBOUM PDIOK3aKaM — U3BECTHO JIMIIb, YTO B Ka,}K,H‘bII;’I PIOK-
3aK HE MOIVIO [ONACTh 00Jiee OJHOIO IMpeJMeTa KayKI0ro Bujia (KpeMHs, Kpecajia Wil TpyTa), HO
0 OJTHOMY KaXKJI0TO BHJIa — MOIJIU. TEMHOI HOUBIO XOOOUTHI CJIyYailHO Pa3/Ie/IUIUCh Ha, 2 TPYIIIIHL.
JlokaxkuTe, 4TO XOTs ObI OJiHA M3 I'PYII CMOXKET PAa3BECTH 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.



Task 6.

1. Ileta m Buta urpaior B urpy, o odepen 3aKpalinBas B KJIeTIaTOM KBaJpaTe 7 X 7 M0 KJIeTOTKaM
npaMoyToabHIKE pa3Mepa 1 X 1, 1 x 2 u 2 X 2 kaxasiit B cBoii nset (y [letn — kpacustii, y Butu —
3estenbiii). [lepekparmBaTh KJIeTKH HeJlb3sl, H3HAYAIBHO BCE HI'POBOE 110J1e Oes1oe, He3aKPAIIeHHOe.
Kro ne moxker cienars odepeHol X0/, TOT npourpbuiBaer. Moxer jin KTO-TO U3 HUX 006eCnevuTh
cebe mobe Iy He3aBUCHUMO 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 3akpainiusas B KjaerdaroM kBajpare 10 x 10 mo kJe-
TOYKAM TPSMOYTONIBHUKHN pa3mepa 1 X 1, 1 X 2 u 2 X 2 kax /bl B cBoii et (y Iletn — KpacHsbIii,
y Burtu — 3esensiit). [lepekpammuBars KJIETKH HeIb3s, H3HAYAJILHO BCe HTPOBOE MOJIe Gesioe, Hesa-
Kparrennoe. KTo He MOXKeT ¢ie/1aTh O4epeHoil X0, TOT MPourpbiBaeT. 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 OYepe/IN 3aKpallnBas B KIeTIaTOM KBaJapaTe 9 X 9 mo KieToukam
upsMoyroJibHuku pasmepa 1 X 1, 1 x 2 u 2 X 2 kaxapiit B coii user (y [leru — kpacubiii, y Buru —
3estenbiii). [lepekparmmBaTh KJIeTKH HeJIb3s, H3HAYAIBHO BCe HI'POBOE 10JIe Oesioe, He3aKPaIleHHOe.
Kro ne moxer cienarh odepeHONl X0/, TOT HpourpbuiBaeT. Moxker jin KTo-TO U3 HUX 006eCneunuTh
cebe 11obey He3aBUCHMO OT MTPbI comnepHuka’ 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 urpator B Urpy, 110 o4epe/iu 3aKpaliuBas B KJ1eT4aToM KBa/ipare 8 X 8 110 KJIeTOUYKAM
psAMOYToIbHEKE pa3mepa 1 X 1, 1 x 2 u 2 X 2 kaxapiit B cBoit user (y [lern — xpacusiit, y Burn —
3estenbiii). [lepekparmmBaTh KJIeTKH HeJIb3s, W3HAYAIBHO BCe HI'POBOE M0JIe Oesioe, He3aKpaIeHHOoe.
Kro ne moxker caenats odepeHONl X0/, TOT TpourpuiBaeT. MoxkeT Jin KTO-TO U3 HUX 00eCIevYnTh
cebe mobey He3aBUCUMO OT MTPHI 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?



