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Prove that the inequality
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holds for all real numbers z and y, not both equal to 0.

Let ABC be an isosceles triangle with AC' = BC| let M be the midpoint of its side AC, and
let Z be the line through C perpendicular to AB. The circle through the points B, C, and
M intersects the line Z at the points C' and @. Find the radius of the circumcircle of the
triangle ABC' in terms of m = CQ.

If the positive integers z and y are such that 3z + 4y and 4z + 3y are both perfect squares,
prove that both z and y are both divisible with 7.

Consider a convex polygon having n vertices, n > 4. We arbitrarily decompose the polygon
into triangles having all the vertices among the vertices of the polygon, such that no two of
the triangles have interior points in common. We paint in black the triangles that have two
sides that are also sides of the polygon, in red if only one side of the triangle is also a side of
the polygon and in white those triangles that have no sides that are sides of the polygon.

Prove that there are two more black triangles that white ones.
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Pemenue. naHCHOTO HEPABEHCTBO € €EKBUBAJICHTHO CO HEPABEHCTBOTO
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2. Heka ABC e pamHOKpak TpuaroyiHuk co kpauu AC=BC, M e cpenuna
Ha AC u CH e npaBa HopmanHa Ha AB. KpyxHuiara omnuiiaHa OKOILy
TpuaromHukor BCM ja ceue CH Bo Touka Q. Hajum ro pagmycor Ha
KpYy>KHHIaTa ONUIIaHa OKoJy TpuaronHukoT ABC, ako CQ=m.

Pemenne. Heka P e
HEeHTapoT Ha KpyXHunara Kk
OMNHUIIIaHA OKOJIy TPHUArOJIHUKOT
BCM, a O e ueHTapoT Ha
KpPY>KHHUI[aTa ONHWIIAHA  OKOIY
tpuaronHukor ABC (mpr 1).
Bupejku tpuaronnukor ABC e
pamMHOKpak Toukata O Jexu Ha
npaBata CH. Heka K e cpenuna
Ha orceukata MC u KP ja ceue
CH Bo Touka L. Bupgejku KP un
OM ce mHopmanmHu Ha AC,
noouBame neka KP||OM. 3apagn
MK=KC cnenysa gexka OL=LC.

upt. 1. Op npyra crpana OP e HopmasnHa Ha
BC, ma ZLOP=/COP=90"-/BCH. Ucro Taka Baxu £OLP=/CLK=90"-/ACH.
Bupejkn ABC e pamHOokpak TpuaronHuk umame ZBCH=ZACH, op kaje mto
ciepyBa neka ZLOP=ZOLP opgnocHo LP=OP. Op CP=PQ cnepgyBa neka
ZCLP=£QOP opgnocHo CL=0Q. 3naun, umame CL=LO=0Q, na cnopepn Toa
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CO=§CQ, OJHOCHO pajUycoT Ha ONHWIIaHaTa KpYyXKHULA OKOIY

TpuaroJHukoT ABC u3HecyBa R = % m. ¢



3. Axo 3a npupopgHuTe OpoeBH X M y OpoeBuTe 3x+4y U 4x+3y ce
IIOTIIONIHM KBajipaTH, TOrAlll X Uy ¢e JIEJIUBH €O 7.

Pemenne. Heka
3x+dy=m’ , 4x+3y=n". (1)
Toram
7(x+y)=m’>+n’ (2)
Ofl Kajie IITO 3aKjaydyBaMme fieka 7jm>+n’.
Heka m=7k+r, re {0,1,2,3.4,5,6}. Torar
m’=u(mod 7), ue {0,1,2.4}.
CIu4yHoO,
n’=v(mod?7), ve {0,1,2.4}.
Cnopen; Toa m*+n’=0(mod7) kora u=v=0 uau m*+n’=w(mod7), Kaje
we {1,2,3,4,5,6}. Ho, 3apanu (2) umame fieka
m*+n’=0(mod?7)
na crnopep toa u=v=0.
OTryKa cienyBa fieka
m*+n’=0(mod7%).
Cera, 3apanu (2) umame
7(x+y) =0(mod7?)
na
x+y=0(mod7). 3)
On (1) cnenysa feka x—y=n’-m°. Co aHaJIOrHa IocTankKa fo6uBame feka
n°-m°=0(mod7?), OfHOCHO
x—y=0(mod7). “4)
Bapanu (3) u (4) umame x+y=7k, x—y=7/, Kae k./ ce npupoaHu OPOECBU.
Bunejku 2x=7(k+l), 2y=7(k-1), kage k+l u k-1 ce npuponuu OpoeBu, ciaenysa
neka 712x u 7|2y, omHOCHO 7|x 1 7|y . ¢

4. KOHBEKCEH MHOT'YaroJHUK CO n CTPAHU € IOJIeJIeH Ha TpUarolHUIU
Taka IITO TEMUbaTa Ha TPUATOTHUIIUTE Ce TEMUHha Ha MHOTYarodHUKOT. ['H
OouMe IPHO OHME TPUATOJHUIU KOU HMAAT JBE 3ACAHUUYKH CTPAHU CO
CTpaHUTE Ha MHOT'YaroJIHUKOT, [PBEHO aKO UMaaT IO e[jHa 3ae[JHUUKA CTpaHa
u Oelo OHUE TPUArOJMHUIM KOM HKMAaaT caMO 3acflHUYKU TEeMHUHBbA CO
MHOTYarojHMUKOT. [JoKaxu feka OpojoT Ha ILpHM TPUArOJIHUIM € 3a JBa
noroneM of] 6pojoT Ha Oesu TpPUAroJHUIIU.

Pemenne. [Ja ro o3Hauume co b,r,w OpojoT Ha IpHU, LpBeHU U Oenu
TPUAroJIHUIIM, COOMIBeTHO. JIecHO ce JoKaXKyBa JleKa MHOTYarojJHHKOT €

nofieleH Ha n-2 TpuaroaHunu, na b+r+w=n-2. Cekoja cTpaHa Of
MHOTYarojlHUKOT € CTpaHa Ha TOYHO €JleH TPHArojHUK Off nojendara, na
2b+r=n. Oy noCleHATE JIBE paBEHCTBA clleflyBa jleka w=b—2. ¢



