TpeyIrONBHUKN .

Peumenne.

WTak, y Hac ecTb TpWU LENOYMCNIEHHbIE TOYKW. KakoW, ecnu He uenomn, MoxeT 6biTb
nnowaab 06pasyeMoro MMM TpeyronbHuka? [locMOTpUM Ha opMyfly B YKa3aHWK:
nnowaab S TpeyronbHuka ABC BbipaXkaeTcs udepe3 KoopauHaTbl ero BeplnH A(ay, ay),
B(bx, by) n C(cx, ¢y) cneayowmm obpazom:

S = |[(bx'cy + axby + cay) - ( &by + byay + ax-cy)|/2

MoHATHO, ecnn BenununHa (by-cy + ax'by + ¢cay) - ( &by + by-ay + ax-cy) HeveTHas, TO
nnowazab He 6yaeT uenbiM Ynciom, B MPOTMBHOM Criyyae — byaer.

3HaunT, HaM Hago NOACYMTaTb KONMMYECTBO TakMX Tpoek Toyek A(ay, ay), B(by, by) u
C(cx, ¢y), ana kotopbix BenuumHa (by'cy + axby + cray) - ( ceby + by-ay + ax-cy) byner
yeTHOW. lNepebupaTb BCe TPOMKM TOYEK — MOMy4YaeTcs CAUWKOM Aonro. Bcero Tpoek
nony4aetcs N(N-1)(N-2)/6, n ana N=100000 370 cnmwKoM 6onbluasi BENNYMHA.

CnacaeT Hac 3aecb Takoe HabrnoaeHue: B BblpaxeHue (by-c, + axby + ckay) - ( cby
+ by-ay + axCy) BXOAAT KOOPAMHATHI BEPLUMH, MPUYEM C HWMW BbIMOSHAIOTCA TONbKO
ornepauum YMHOXEHWSI W  CIIOXKEHWSI/BblUMTAHUS], T.e. YETHOCTb 3TOrM0 BbIPAXEHMS
onpeaensieTcss YeTHOCTbIO BEIMYMH, B HEro Bxoasiwmx. C 3Ton Toukn 3peHust Toukm (5, 8)
n (-11, 100) coBepLlieHHO O0AMHAKOBbI — Y 0benx nepeasi KOOpAMHATa HeyeTHa, a BTOpas
YyeTHa.

Bcero nonyyaetcs 4 copTa Touek: (4eT, 4yeT), (4eT, HeueT), (HeueT, yeT), (HeuerT,
HeyeT). CuMTaeM, OAHOBPEMEHHO CO BBOAOM, CKOJSIbKO TOYEK MPUHAANEXMUT K KaKAOMY
copTy. HeT Heo6XxoAMMOCTH Aaxke XpaHUTb KOOPAUHATBI CAMUX TOYEK.

Hebonbluoe TexHWYyeckoe 3aMedaHue: BbipaxeHue (T and 1) — nobutosbin and ¢ 1 -
3TO, BWAMMO, CaMbll HagEéXHbIN (M NPOCTOM) crnocob onpeaenuTb YETHOCTb 4ucna T;
B3ATWE OCTaTKa uenoudncneHHoro aenenunst (mod B lNackane) ypeBaTo nonydeHvem —1 B
KayecTBe pesynbTaTa (419 MHOrMxX KOMNUASTOPOB), Apyrue cnocobbl — 6onee CNoXHsbl, a,
3HauuT, u bonee onacHs.bI.

Hy, a panbwe nepebupaem Bce 64 BO3MOXHbIX KOMOMHaUMM Tpex Todek (B UMKIe,
noXanyu, XOTs B AAHHOM C/lydae HECNOXHO W nepebpaTb BCE Cly4vyau BpY4YHYHO —
CYLWLECTBEHHO Pa3/IMyHbIX KOMOMHAUMMN COBCEM HEMHOr0), W, €CAn ANsi HEKOTOPOW
KoMbuHauuu BennumHa (by-cy, + ax'by + cay) - ( &by + by-ay + ax'cy) YeTHa, TO cunTaeM,
CKOJIbKO TPOEK TOYeK AatoT TaKyto KOMOMHaUMIO.

3aMeTuM, YTO TOYKM B TPOMKAX Haao BbibMpaTb pa3fiyHble, CIeA0BaTENbHO:

€Cnn BCe TPX TOYKM OAHOrO COpTa, TO BblI6paTb TPOMKY PasfiMYHbIX TOYEK MOXHO
K- (K-1) - (K-2) cnocobamu, rae K — Konnyectso To4EK 3TOro CopTa;

€ecnn ABe TOYKW oaHOro copta (M Bcero mmeetcd K Touek 3TOro coprta), a TpeTbs
TOYKa ApYyroro copta (M Takmx Toyek L WTyK), TO BblbpaTb TpK pasnnyHble TOYKU MOXHO
K- (K-1) -L cnocobamu;

€C/1 BCe TPY TOYKM pasHbIX COPTOB, TO BblbpaTb TPW pas3/fiMyHble TOYKM MOXHO K:L-M
cnocobamu (K, L, M — konnyectBa TOYEK COOTBETCTBYIOLLMX COPTOB).

N nocnegHee: KaxAabli TPEYrofbHUK Mbl MOCYMTaNM WecTb pa3 (Toukn A, B n C
obpazytoT TpeyronbHukn ABC, ACB, BAC, BCA, CAB n CBA), T.e. NOly4eHHYIO0 CyMMYy Hado
YMeHbLWNTb B 6 pas.



3TO pelleHne peann3oBaHo B haine trianglel.pas

Monyunnocb BCE HECNOXHO, paboTaeT 6bICTPO, HO BCE-TAKM XO4YETCS 4ero-Hubyab
nomssuiHee ©

A nonpobyeM noacunTaTb "Mnoxue" TpeyronbHUKKU, C HeLenon nnowaasto. Mpoctoe
reoMeTpuyeckoe coobpaxkeHne - ecnv B TPeYrofibHUKe ABE BepLlUMHbl COBMaAalT, TO 3TO
He TpeyronbHUK, @ OTpe30K, U ero nnowaab pasHa 0 (a 0 - uenoe uncno!) - HaBoOAMT Ha
MbIC/b, YTO B "NnoxoM" (C HeLenon NNoLaAblo) TPEYrofibHUKE HE AO/MKHO ObiTb BEPLUNH
oaHoro copTa. lpocTas HenocpeACTBEHHAsi NMpoBepKa MoKasblBaeT, YTO, BO-NepBblX, 3TO
AEUCTBUTENBHO TaK, a, BO-BTOPbIX, YTO 0OpaTHOE TOXE BEPHO: €C/IM BCE TPY BEPLUMHbI
TpeyrofbHMKa pa3HbIX COPTOB, TO M/IOWaAb TPeyrofbHUKa byaeT He uenon. VimeeTtcs Bcero
4 BapuaHTa BblbpaTb TPOWKY COPTOB, K KOTOPbIM MOFYT OTHOCUTCS BEpLUMHbI "nnoxoro”
TpeyronbHUKa. A BCEro TPeyronbHUKOB, Kak yxe oTtMedanocb Bbiwe, N(N-1)(N-2)/6. B
pe3ynbTaTe NOMYyYMIoCh pPeLleHne, peannm3oBaHHoe B (haiine triangle2.pas

Xanb - okazanacb Halla 3agaya Moyt U He 3aaadven BoBce ®. Hy, HMYero, MoxeT
eLLé XXU3Hb HanaguTcs...



