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BMO 1985

1. Heka O e nenTapot Ha onuinanara kpyxHuna okoiary aABC, a D e cpenunara Ha
AB . Heka E e texumrero Ha AACD . [Jokaxu, nekxa npaBara CD e HopmanHa Ha

OE ako u camo ako AB = AC .

Pemenne. Ke ru KOPUCTHME CTaHJAPIHUTE O3HAKU 32 CJIEMECHTHTC Ha TPUATOJTHHK.
Ke nokaxeme meka CKaJapHHUOT MPOU3BOJl HA BEKTOPUTE OE u CD ¢ HyJla aKo U
camo ako AB = AC . Bunejku E e texumrero Ha aACD , mobuBame
OF = OA+OB+OC , cp — CA+CB
3 2 !
OcBeH TO0a,

OD = Rcosy|, £OAC = £OCA=90° —B|,
XOAB=/90° —y| n £OCB=<90° —a|.

IIpecmeryBame:
OA-CA=Rbsinf, OA-CB = Rbsin(B—7), A D B
OC-CA=—Rbsinf, OA-CB =—Rasina.,
OD-CA=Rbcosysina,
OD-CB = Racosysinp.
Axo uckopuctume aeka bsino =asinf , nobusame
60E -CD = (OA+0OC +0D)-(CA+CB)
=Ra(sin(B—vy)+2cosysinB—sina)
= Ra(sin(B—v)+2cosysinB—sin(y+p))
=2Ra(sinBcosy—cospsiny) = 2Rasin(B—y).

Cropen toa, ckamapHuOT mpousBon OE-CD e emHakoB Ha Hynma ako W caMO aKo
sin(B—vy) =0, t.e. ako u camo ako 3 =Yy, mTO 3HaYHu aKko u camo ako AB = AC .
T T

2. Heka a,b,c,d ce peannu OpoeBH 01 MHTEPBAIOT [—5,5] TaKBH IITO

sina+sinb+sinc+sind =1,

cos2a+cos2b+cos2c+cos2d > %.
Jokaxu gexa a,b,c,d e[O,% .

Pemenue. Axo uckopucTuMe Jieka cos2a=1— 2sin?a nobuBame

19 < cos 2a+cos 2b +cos 2¢ + cos 2d =4-2(sin®a+sin®b+sin® c+sin®d) ,

2 2

>sin?a+sin®b+sin?c+sin?d.
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3a ga gokaxeme naexka a,b,c,d e[O,%], IOBOJIHO € Ja JOKaxeme JeKa

sina,sinb,sinc,sind [0,1].
Axo craBume X =sina,y =sinb,z =sinc,t =sind , tpeba na mokaxeme aeka ako

X+y+z+t=1nu x> +y>+2%2 +t? S%,Toraﬂl x,y,2,te[0,1]. On

I-t=x+y+2z, (X+y+2)?> <3(x>+y>+2°) u X2 +y% +2° g%_tz ,
cienyBa JeKa

@-1)> = (x+y+2)* <30 +y? +2%) <32 1%,
Te. 2t°-t<0. Otryka pobuBame t [0, %] . AHaJOTHO ce JOKaXyBa JieKa

x,y,z<[0,4].

3. Heka E e 6pojnara ocka (T.c. OpHECHTHpaHa MpaBa CO eIUHEYHA OTCCUKa Ha Hea) U
HeKa S € MHOJKECTBOTO TOYKH o7 E koum mmaat koopaunatu 19X+85y, kage X u

y ce npupoaHu OpoeBu. Toukure o S ce 000eHU BO IIPBEHO, a OCTAHATHTE TOUKH

on E xom mmaar 1enoOpojHH KOOpIAMHATH ce 00OCHH BO 3eieHo. Jlamu MmoCToH
touka A on E (He 3a70mKUTENHO CO 1e00pOjHA KOOPAUHATA) TaKBa IITO CEKOH
nBe Touk B u C ox E co menm KoopauHaTH KOM Ce CUMETPUYHM BO OJHOC Ha A
Jla ce pa3aryHo 000eHU?

Pemenne. Ke nokakeme Jeka ToukaTa A co KooOpJauHaTa

wz% ro

3aJI0BOJIyBa yCJIOBOT HA 3ajJavyaTa. 3a Taa Lell Tpeba Ja JOKaXKeMe JeKa CEKOH JIBe
TOYKH KOM C€ CHMETPUYHHU BO OfiHOC Ha A ce pa3HoOojuu. Heka Toukure p u ( ce
cuMeTpudHH Bo ogHOC Ha A . Toa 3Haum, neka p+q=2A=1719.
1) Hexka Toukure p U ( ce IpBeHH. Toramr mocTojaT MpHUPOTHU OPOCBH Xy, Vi, Xo
u Y, takBu mro P =19% +85y;, q=19x, +85y, . OrryKa
19-85+19+85=19(% + Xo) +85(y; + Y>),
OJHOCHO
19-85=19(% + Xo —1) +85(y; + Y, —1).
Bpoesute 19 u 85 ce 3aeMHO mpocTH, Mma O MOCIETHOTO PABEHCTBO CIEAYBa
Jeka X +Xp, —1 e nenus co 85,a Y; + Y, —1 e nenus co 19.

On x+%X-1=1 n Yy +Yy,—-1>1 3akmydyBame Jexka X +Xp,—-1>85 u
Y1 + Yo —1>19, mto 3Hauu ngeka
19-85=19(x + X, —1) +85(y; +y, —1) = 2-19-85,

IITO € IPOTHBPEYHOCT.
2) Heka mpermocraBume neka P u ( ce 3eneHd. buaejku 19 u 85 ce 3aemHO

npocTu OpoeBHu, MOCTOjaT Xq, Y1, Xp M Y, 3a Koum IITO Baxu P =19% +85y,
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g =19x, +85y, . IIpuroa MoxxeMe na cMeTaMe AeKa cMe u30paie pelieHdja 3a
KOU X; M X Ce MOXKHHUTE HajMald HpupoaHu Opoesu. bunejku p m ( ce
seneny, Baxku Y; <0, y, <0. Axo X >85 ox
19(x; —85) +85(y; +19) =19x, +85y; = p

nobuBaMe MPOTHBPEYHOCT CO MMHUMATHOCTAa Ha X . Cnopen Toa, X <85 u
aHaJorHo X, <85. Kako Bo ciydajoT 1) mobuBame feka ¥ + X, —1 e nenus co
851 X +Xp, 286. Ho, X +X, <2-85, ma3aroa X +X, =86. Toram

19-85+19+85=19(x + %) +85(y; + ¥,) =19-86+85(y; + Y>) ,
na 3atoa Yy; +Y, =1, mro npotuspeunn Ha y; <0, y, <0.

KoneuHo, ocTaHyBa €JMHCTBEHA MOXHOCT P M ( 7a ce pa3HOOOjHH TOYKH.

Ha merynaponna cpenda yuectByBaie 1985 nuia. Merf'y cekou TpH Jiuiia UMa JBajia
KoM 300pyBaar e€AeH UCT ja3uk. JJoKaxw, AeKa ako ceKoj YIECHHK MOXe J1a 300pyBa
Ha He IoBeke of 5 jazunu, Torant nma 6apem 200 nuiia KO 3HaaT €EH HCT ja3HK.

Pemenne. Ke nokakeme jeka HMa Y4eCHHK KOj ce pasOupa co Hajmanky 992 on
MIPEOCTaHATUTE YYECHUIM. AKO MMa YYeCHHK, KOj ce pa3dmpa co cuTe OCTaHATH
YYeCHHIIH, Toram Toj ce pazompa co 1984 >992 yuecHumm. Heka mpermocraBume
neka nBa yuecHnka A u B He ce pasbupaar. On ycioBOT Ha 3ajadara CieayBa
Jieka cexoj on ocranatute 1983 ydecHunu ce pasbupa wiu co A mim co B. On
NPUHOMIOT Ha J{upuxiie cieayBa Ieka eieH ox HUB (Ha mpuMmep A ) ce pasbupa co
992
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neka Oapem 199 rosopat enen uct jasuk. OBue 199 yuecHuum 3aemuo co A ja

992 yuecHniy. bunejku Toj TOBOpM HajMHOTY 5 jasunu H >198, 3akmydyBame

(dbopmupaat 6apanara rpymna oa Hajmanky 200 Jria Kou TOBOpaT €CH UCT jasuk.




