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M2071. S6 tu nhién nhé nhat sao cho tit su gach bd di cac chit s6 clia né ¢6 thé nhan
duge bat ki s6 ty nhién nao tit 1 dén n, ki hicu 1a U(n), goi la s6 "phd dung". Héi s6 phd
dung U(2008) c¢6 bao nhién chit s6?

C. Volchenkov

M2072. Tim chit s6 thit n + 1 sau dau phay trong cac viét thap phan ctia s6 v/99...99
(Trong d6 ¢6 2n chit s6 9)
Ya. Aliev

M2073. Cho hai dudng tron, cit nhau tai diém P va Q. Dat C la diém bat ki ndm trén
mot trong hai duong tron khac P, Q. Diém A, B 1a giao diém thit hai ctia cac duong thang
CP,CQ véi duong tron kia. Tim vi trf hinh hoc clia tam dudng tron ngoai tiép tam giac
ABC.

A. Zaslavskij

M2074. Mot ngusi khach viéng tham di vong quanh cac phong clia bdo tang theo quy
luat sau: Néu dang & trong mot phong nao do, anh ta sé liya chon giita tat ca cac phong ké
can v6i phong nay ma c6 s6 lan viéng tham nhé hon va di vao d6. Hbi phai ching sao mot
thoi gian thi ngusi khach do c¢6 thé di qua tat cd cac phong ciia bao tang. Biét ring tir bat
cit phong nao déu cé thé di dén mot phong khac bat ki ciia béo tang.

C. Volchenkov

M2075. Mbi canh ctia mot hinh da dién 16i nay song song véi mot canh ciia hinh da dién
16i khac. Hoi ¢6 phai chiing c6 ciing thé tich hay khong?
A. Zaslavskij

M2076. Tim tat ci cac ham s6 f : R — R, théa man véi moi x # 0 va y sao cho

2f(y) —yf(x) = (L)

X

E. Turkevich

M2077. Tim s6 ty nhién k nhé nhat théa man tinh chat sao day: Trong bang vuong
n x n bat ki véi cac 6 duge dién cac sé thuc, c6 thé lam tang khong qua k sb sao cho tong
cac s6 & tat cd cac hang doc va & tat ca cac hang ngang déu trd nén bing nhau.
P. Kojevhikov.
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M2078. Diém A’, B’,C’ 1a chan ctia cic dudng cao ciia tam gidc nhon ABC. Dudng tron
tam B ban kinh BB’ cit dudng thing A’C’ tai K,L (K, A nam vé mot phia ctia dudng
thang BB’). Chiing t6 ring giao diém ctia dudng thing AK,CL nim trén dudng thing
BO, vé6i O 1a tam duong tron ngoai tiép tam giac ABC.

V. Protasov

M2079. Ton tai hay khong bo ba s6 ty nhién doi mot nguyén t6 ciing nhau x,, z 16n
hon 10'°, sao cho 28 + y® + 2® chia hét cho z* + y* + 24?
V. Senderov

M2080. Day véc-to {e,} trén mat phang théa man dicu kien e; = (0,1), ex = (1,0),
enio = €np1 + e, vOin < 1. Dat lai tat ca cac vée-td 1a tong ciia mot nhém sé hang nao dé
ctia day trén vé gbc toa do. Chiing té ring tap cidc dau mit clia cac vée-td 1 cac diém co
tao do nguyén nam bén trong mot dai tao nao dé tao béi hai dudng théng song song.

1. Pushkarev
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M2081. Trén bang viét 3 s6 duong x,y, 1. Dudc phép viét len bang tong hodc hiéu hai
s6 nao d6 da duge viét trén bang hoic 1a viét s6 nghich dio ciia sd ndo d6 da duge viét. Co6
phai 1a luon c6 thé nhan duge trén bang s6 a) z2; b) xy hay khong?

G. Galperin

M2082. Cac dudng chéo clia ti gidc noi tiép ABCD cat nhau tai P. Gia st K, L, M, N
1 trung diém céc canh AB, BC, CD, DA theo tht ti. Chitng t6 ring ban kinh dudng tron
ngoai tiép tam giac PKL, PLM,PMN, PNK bing nhau.
A. Zaslavskij

M2083. Cho mot dai 6 vuong 1 x N. C6 hai ngudi tham gia tro choi nhu sau:Theo lan
lugt thi ngudi choi thit nhat dat vio mot 6 tréong mot quan ¢ mau den, va ngudi choi thit
hai dit vao mot 6 tréng khac mot quan cd mau trang. Khong dude phép dat hai & hai 6
ké nhau hai quan cd cting mau. Ngudi thua cudc 1a ngusi dau tien khong thé di dude theo.
Héi ai trong ho c6 mot chién luge thing.

B. Frenkin

M2084*. Tim tat ca cac cap s6 nguyén (z,y) théa man dang thic

x’—1

r—1

A. Efimov

M2085.* Gitta nhitng ngudi tham dy mot cuoc thi Toan hoc thi c6 mot s6 lam ban véi
nhau, sao cho néu A lam ban véi B thi B ciing lam ban véi A. Goi mot nhém cac ngudi
tham dit 14 mot "hoi" néu bat ¢t 2 ngudi thuoc nhém nay déu lam ban véi nhau. Goi s6
lugng ngudi trong mot nhom 13 "bac" clia nhém dé. Biét rang bac 16n nhat clia cac hoi 1
s6 chin. Ching t6 ring tat cd ngudi tham dy cudc thi c6 thé sip xép vao phong sao cho,
bac nhém 16n nhat ctia phong nay bang bac nhém 16n nhat ciia phong kia.

V. Astakhow.

Typeset by TEX 1
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M2086. Cho hai cap s6 cong ay, as, ..., an, ... va by, ba, ..., by, ... ti cac s6 tit nhién. Biét
rang a; = by va véi moi chi sd n thi cac s6 ay, b, dong du khi chia cho n. Ching t6 rang
hai day nay trung nhau.

N. Kalinin.

2087. M2087. Trén ban ¢ vua mot quan "projector" c6 thé tieu diet (chiéu) duge moi
0 nam trong mot trong 4 géc vuung (chi mot trong 4) véi dinh 13 mot trong 4 dinh ciia 6 né
dang di’'ng, cac tia clia goc ndm trén dudng ngang va doc chia ban c¢o (xem 4 goc t6 mau
trén hinh, 6 mau den 1a vi trf dat "projector", né c6 thé quay vé mot trong 4 géc do). Thi
du "projector" nim & phia dudi bén trai cting ciia ban ¢d thi ¢6 thé chiéu duge 1 6 diit no
hodc ca ban cd, hodic cott bién trai cliing, hod.c cot bien duéii cing. Hbi s6 cac "projector"
c6 thé dit 16n nhat 1a bao nhiéu trén ban ¢ dé hai quan "projector" khong thé tieu diét
1an nhau.
A. Shapovalov.

2088. Chitng minh ring véi cac sé duong z,y, z véi téng clia chiing bang 1 thi

x2+3xy+y2+3yz+22+3,zx
T4y Y+ z z+x

<2

R. Pirkulyev.

2089. Gia st By la trung diém ctia canh AC tam giac ABC. Goi A1, Ao 13 tam dudng
tron noi tiép va bang tiép tiép xtc canh AB clia tam gidc ABBy. Tuong tit vdi tam gidc
CBBy la diém C4, (5. Chitng minh rang ti gidc A; AoCyCy noi tiép.

L. Emeljanov.

2090. Gid st c1, ¢, ..., ¢, 12 cic s6 thuce. S1=c1, So =c¢1 +¢2,....,8, =c1 +ca+ ... +cp.
M, n 1a s6 16n nhat va nhé nhat ctia S1, S, ..., S,. Chitng minh cac bat ding thic:



Lm<c+3c+...+ ¢, < M.

2.nm<nci+ (n—1eca+ ... + ¢, <nbM.
3.Néua; > ag > ... > a, >0 thi

aim < ajc; + aoco + ...+ apen, < agM
A. Egorov.

2091. Chitng minh riang véi bat ki s6 tir nhién n > 2 v m ton tai n sd tu nhién doi
mot nguyen t6 ciing nhau 16n hon 10'° sao cho tong lity thita bac m clia chiing chia hét cho
téng clia ching.

V. Senderowv.

2092. Mot projector trén ban c¢d vua la mién nam goéc chia ban cd di qua 1é ngang va
1é doc ctia ban ¢ va bao ham
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M2096. Ngudi ta to chiic cac iy vien quoc hoi thanh 2008 iy ban, méi tiy ban c6 khong
quéa 10 ngudi. Biét rang 11 iy ban bat ki thi c¢6 chung mot thanh vién. Ching minh ring
tat ca cac iy ban nay déu c6 chung mot thanh vien.

F. Petrov.

M2097. Tim tat ci cic s6 nguyen t6 p dang a® + b? + ¢ véi a, b, ¢ 1a céc sd tu nhien
sao cho a* + b* + ¢* chia hét cho p.
V. Senderov.

M2098. Hai ngudi choi tro choi, di lan lugt nhau theo cdc bude nhu sau: ngudi thi
nhéat vé len mit phdng mot da gidc khong de vao hinh da vé, ngudi thit hai sé sé t6 hinh da
giac d6 mot trong s6 2008 mau da cho va cit thé tiép tuc lién tiép cac bude. Ngudi choi thit
hai muén réng bat ki giap nhau mot canh sé c6 cic mau khac nhau. Héi nguoi thit nhéat c6
thé b6 tri cho anh ta dugc hay khong?

Folklor.

M2099. Gia st ag > a1 > ... > as = 0 14 day cac s6 tit nhién sao cho ag, a; nguyén
td cting nhau va véi @ > 1 thi a;41 1& phan du clia a;_1 cho a; v6i thuong lay nguyeén la
t; = [aF ] bat day 0 bo, b1, ..., by sao cho bi+1 =b;_1+t;b; va bg =0,b1 = 1. Chﬁng minh

a;

rang bs = ag.
V. Bikovskij.

M2100. Trong mot géc dinh O noi tiép hai dudng tron wy va wy. Mot tia gbe O cit wy
tai Ay, B1, va ws tai Ag, By sao cho OA; < OBy < OAy < OBsy. Duong tron v; tiép xtc
trong v6i wy va cac tiép tuyén clia wo di qua A;. Dudng tron s tiép xtc trong véi wy va
cic tiép tuyén ciia wy di qua Bs. Ching minh hai dudng tron 7,2 bang nhau.

P. Kozhevnikov.
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M2101. Cho tam thiic bac hai f(x) = 2% + ax + b. Biét ring do6i v6i bat ki sé thyc x thi
ton tai s6 thyc y sao cho f(y) = f(x) +y. Tim gia tri 16n nhat cta a.
D. Tereshin.

M2102. Cac s6 duge to6 mau dé ma t6 mau xanh duge sip dit theo mot vong tron, Mai s6
mau doé bang téng hai s6 ké véi n6, v mdi sé6 mau xanh bing mot nita tdng hai sé ké véi né.
Chitng minh ring tdng ciia cic s6 mau dé bing 0.

Y. Bogdanov.

M2103. Cho bang vuong kich thuée n x n, cac cot clia n6é duge danh s6 tit 1 dén n. Nguoi
ta sap dit cac s6 1,2,...,n vao cac 6 clia mdi cot sao cho trong cing mot dong va trong cling
mot cot bat ki cac s6 déu khac nhau. O duge goi 1a t6t néu sb ciia n6 16n hon sé duge danh
cho cot chita né. V6i s6 tu nhién n nao thi ton tai cach sap dat sao cho trong tat cd cic dong
déu cling mot s6 Iugng céac 6 tot.

K. Chuvilchin.

M2104. Nha 3o thuat tién hanh doan dién tich ctia hinh da giac 16i A1 As...Asges ddng sau
mot biic rém. Trong mdi lan déi dap véi mot khan giad thi 4o thuat gia goi tén 2 diém trén
duong chu vi ciia da gidc, ngudi khan gid sé danh dau hai diém nay vd ké mot duong thing
qua chiing, sau d6 anh ta thong bao cho 4o thuat gia phan véi dién tich nhé hon sau sy chia
da giac da cho bing dudong théing da ké. Trong s6 cac diém ma 4o thuat gia c6 thé goi tén thi
chiing hoac 1a céc dinh hosc la diém nam trén canh véi ti 1é duge nha 4o thuat dinh ra. Chiing
t6 rang sau 2006 lan van dap nha 4o thuat c6 thé doan ra dién tich ctia da giac nay.

N. Agakhanov.

M2105. Duong tron w véi tam O ndi tiép trong goc BAC va tiép xtc vé6i cac canh clia no
tai cac diém B, C. Trong géc BAC lay diém Q. Trén doan AQ lay diém P sao cho AQ L OP.
Duong théng OP cit cac duong tron wy,ws ngoai tiép tam gidac BPQ va CPQ lan thit hai tai
cac diem M va N. Ching té ring OM = ON.

A. Akopian.

M2016. V6i nhiing s6 tu nhién n > 1 nao thi ton tai cAc s6 ty nhien by, b, ..., b, (khong bat
budc tat ca cac s6 nay déu khac nhau) sao cho v6i moi s6 tur nhién & thi s6 (by+k)(bo+k)...(b,+k)
13 lity thita ctia mot s6 tu nhién. (S6 mii ctia lity thita c6 thé phu thuoc theo k nhung phai nhat
thiét 16n hon 1)

V. Proizvolov, V. Senderov.



M2107. Cho tam gidc khong can ABC, diém H, M la giao diém ciia cac dudng cao va
cac dudng trung tuyén. Qua cac dinh A, B,C ké cac dudng thing vudng géc véi cac dusng
thang AM, BM,CM. Ching t6 giao diém ciia cac dudng trung tuyén ciia ciia tam giac duge
tao thanh bing cach dung cic duong thing trén nam trén duong thing M H.

L. Emelianov.

M2108. Cho P 1a mot tap hgp hitu han cac s6 nguyén t6. Chitng t6 ring ton tai so ti
nhién x sao cho né dugc bicu dién dudi dang z = aP + b (a, b 1a cac s6 tit nhién) véi moi p € P
va khong biéu dién duge & dang nau véi mdi p ¢ P
V. Senderov.

M2109. Cho tit giac 16i ABCD. Gia sit diém P va Q lan lugt 1a giao diém ciia tia BA va
CD, BC va AD va H la hinh chiéu ctia D trén PQ. Ching t6 rang ti gidc ABCD la ngoai
tiép khi v& chi khi cac duong tron noi tiép tam giac ADP va CDQ nhin diém H duéi hai goc
bang nhau.

V. Shmarov.

M2110. C6 2n + 3 cac dau thi tham gia trong mot gidi dau cd vua giao hitu, Méi ngudi
dau v6i mdi nguoi ding 1 lan. Giai dau duge t6 chiic theo ké hoach dé céc tran tién hanh tran
nay sau tran khac sao cho méi dau thit sau cac van da duge dau duge nghi khong it hon n tran.
Ching t6 ring mot trong cdc dau thii ma da choi ¢ van dau tien ciia giai, duge sip dé dugc
choi 6 van dau cubi cling.

A. Gribalko.
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M2111. Mot 6 trong dai bang dang ké 6 vudng (vo han) duge son mau. Mot hon bi lic
dau nam cach n 6 so véi 6 duge t6 ban dau (theo phuong ngang, hoac doc). Gieo mot quan xtc
sic, trudng hgp duge k diém (1 < k < 6) thi hon bi duge dich chuyén vé phia 6 dugc t6 ban
dau dé k o. Tiép tuc qué trinh gieo xtc sdc va dich chuyén nhu vay cho dén khi hon bi nim tai
vi tri 6 duge son (chién thang), hodc vigt qua 6 duge son (thua cudc). Véi sé ty nhién n nao
thi xac suat thing 1a 16n nhat, tinh xac suit nay.

V. Lechko

M2112. H - 1a giao diém cac dudng cao ciia tam gidc nhon ABC. Duong tron tam la trung
diém canh BC di qua H, cit duong thing BC tai A, Ao. Dudong tron véi tam la trung diém
canh CA, di qua diém H cit dudng thing C'A tai By, By. Dudng tron véi tam la trung diém
canh AB di qua H cit duong thing AB tai Cy,Cy. Chiing minh ring A;, Ao, By, Bo, C1,Co
nam trén mot dudng tron.

A. Gavrilyuk

M2113. Da thic bac n, n > 1 ¢6 cac nghiém phan biét z1, xo, ..., £, va dao ham cta né cod
cac nghiém 41,42, ..., Yn_1. Chiing minh ring trung binh cong cac binh phuong cia z1, x9, ..., T,
16n hon trung binh cong cta y1, Y2, -+, Yn—1
M. Murashkin

M2114. Ching minh réing ton tai vo han cac s6 tit nhién, viét trong hé thap phan thi binh
phuong ctia n6 khong tan cing bang s6 0, va cic chit s6 khac 0 déu 18.
V. Senderov

M2115. ABCD - 1a t1 giac 16i, BA # BC va ton tai duong tron tiép xic véi doan BA kéo
dai vé phia A, doan BC kéo dai vé phia C, va dudng thing AD, C'D. Chiing minh ring. Dudng
tron nay cat dudng tron tiép xic ngoai chung clia hai dudng tron ngoai tiép tam giac ABC va
ADC
V. Shmarov



