11 xaacc o Kpyorcox 6 Xamosrurar e 24 1oabpsa 2013 e.

I'eomeTpuyeckune HepaBeHCTBA JIJid CEPbE3HBIX IapHeii

1. Ha croponax AB, BC, C'D u DA npou3BoJibHOTO BBITYKJI0T0 deTbipexyroybauka ABC D BeIOpaHbI
touku K, L, M n N. Obo3naanm qepe3 Sy, Sg, Sc nu Sp mnomaan tpeyrosbaukoB AKN, BLK, CML
u DN M coorBercTBeHHO. /[l0KaxKuTe HEPABEHCTBO

/S + /S5 + /S + /5o < 23/Sanco

2. Ilycte O — 1enTp omnmcanuoii okpykuocTu Tpeyroibauka ABC. Ha croponax AB u BC' BbiOpa-
Hbl Touku M u N cooTBeTcTBeHHO TakuM obpasom, aro 2/MON = LZAOC. [Jokaxkure, 9T0 IEPUMETD
rpeyroabanka M BN ne menbite croponbr AC.

3. B Boemykiaom naruyroisauke ABC'DE cropona AB neprnienaukyisipaa cropone C'D; a cropona
BC — cropone DE. Jlokaxure, uro ecsiu AB=AFE =FED =1,10 BC+CD < 1.

4. Let ABC be a triangle with centroid GG. Determine, with proof, the position of the point P in the
plane of ABC such that AP - AG + BP - BG4+ CP - CG is a minimum, and express this minimum value
in terms of the side lengths of ABC.

5. Let ABC be a triangle for which there exists an interior point F' such that ZAFB = Z/BFC =
ZCFA. Let the lines BF and C'F meet the sides AC and AB at D and FE respectively. Prove that
AB+ AC > 4DFE.

6. For a convex hexagon ABCDFEF with an area S, prove that

AC-(BD+ BF —-DF)+CE-(BD+ DF — BF)+ AE - (BF + DF — BD) > 2V/35

7. B rpeyronsuuke ABC nposejenst buccektpuckl AD u CE. Jlyau CA u DE nepecekatorcsi B TOUKe
F. Jokaxwure, uro 3/DFC < L/BAC — ZACB.

8. Jlokazkure, uro mjs aodbix Touek A, B, C', D, E, F umeer MeCTo HEPaBEeHCTBO

2(AB* + BC? + CD? + DE? + EF* + FA?) > AD? + BE* + CF”

11 xnacc o Kpyowcox 6 Xamosnurax e 24 noabpsa 2013 a.

I'eomerpuyueckne HepaBeHCTBA JIJid CEPbE3HBIX IapHeii

1. Ha croponax AB, BC, C'D u DA npou3Bo/ibHOTO BBIIIYKJI0T0 deThipexyroyibiuka ABC' D BeIOpaHb
touku K, L, M u N. Obo3naaum qepe3 S, Sg, Sc u Sp mioman rpeyrospaukoB AKN, BLK, CML
u DN M coorBercrBenHo. JlokaxkuTe HEPaBEHCTBO

/' Sa+V/Sg+ V/Sc+ V/Sp < 2v/Sascp

2. Ilycrs O — menTp omnmcanHoil okpy:kHocTu Tpeyroabauka ABC. Ha croponax AB u BC BbiGpa-
bl Touku M un N coorBercrBeHHO TakuM obpazom, uro 2/MON = ZAOC. JlokaxKure, 9TO MEPUMETP
tpeyrosibauKa M BN ne menbine cropoubl AC.

3. B Bemykiom naruyronbanke ABCDE cropona AB nepnenaukynsgpra cropone C'D, a cTopoHa
BC — cropone DE. Jlokaxkure, uro ecsiu AB=AFE =FED =1, 10 BC+CD < 1.

4. Let ABC' be a triangle with centroid G. Determine, with proof, the position of the point P in the
plane of ABC' such that AP - AG + BP - BG+ CP - CG is a minimum, and express this minimum value
in terms of the side lengths of ABC'.

5. Let ABC be a triangle for which there exists an interior point F' such that ZAFB = Z/BFC =
LCFA. Let the lines BF and C'F meet the sides AC and AB at D and FE respectively. Prove that
AB+ AC > 4DFE.

6. For a convex hexagon ABC' DEF with an area S, prove that

AC - (BD + BF — DF)+ CE - (BD + DF — BF) + AE - (BF + DF — BD) > 2V/3S

7. B tpeyronsuuke ABC upoeenenn! ouccekrpucel AD u CE. JIyan CA nu DE nepecekaioTcst B TOUKe
F. Hokaxure, uyro 3/DFC < /BAC — ZACB.

8. Jlokazkure, uro mjs mobbix Touek A, B, C', D, E, F umeer MecTo HEPaBeHCTBO

2(AB? + BC?* 4+ CD? + DE* + EF* + FA?) > AD? + BE® + CF?



