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T'omorpadpumn

TepMuHoJIOruA. brekiuu Mexay npoeKTuBHbBIMU npAMbivMU P(U) u P(W), 3agaBaemMeble JIMHEMHBIMUA U30MOP-
dusmamu U = W, HasbiBaloTCa comoepadusamu. Tpynmna romorpaduit P(k?) = P(k?) o6o3nauaercs PGL, (k).
O6pa3s Toukn d € P, = P(k?) = k U oo mpu (eauHcTBeHHOM) romorpaduu P, = P,, mepeBoasmer Tpu
pasjnyHble TOYKU a,b,c € P;, COOTBETCTBEHHO, B o0, 0, 1, o6o3Hauaercs [a, b, ¢, d] 1 Ha3bIBaeTcA 0BOUHbLIM
OMHOWeHUeM STUX TOYeK.

I'C17¢1. Y6enurecs, 4TO B JIIOOBIX OAHOPOAHBIX KOOpAUHAaTax Ha P, = P(k?), a Takx)e 15 JII060K
addurHHON KOOpANHATHI Ha JIIoO0ou abGUHHON KapTe, CoAep Kalllel BCE YEThIPE TOUYKU P, ... , Py,
BBIIIOJIHAETCS PABEHCTBO

det(p,, p3) det(p,, py) _ (p1 —P3)(P2 — Pa)
det(p,,p,) det(p,,p3)  (P1 — Pa)(P2 — D3)’

[pla p27 p3’ p4] =

npu4YéM 5Ta BeJIMYMHA He 3aBHCUT OT BRIOOpa KOOpAWHAT U KapThl. [lokaxuTe Takxe, 4YTO ABe
yIHopsAoYeHHble 4YeTBEPKU ToueK Ha [P; Toraga U TOJIBKO TOr[Aa MEepeBOAATCS OAHA B APYTYIO
HEKOTOPOI roMorpaduei, Korja ux JBOMHBIE OTHOIIEHU OJITHAKOBHI.

I'C17 ¢2. Onumure Bce Takue npeobpaszoBaHusa us PGL,, 4To a) co = o 6) (00,0) — (00,0)
B) (00,0,1) » (0,00,1) T1)(00,0,1) » (1,0,00) 1) (0,0,1) — (o0,1,0) u Oe3 BBIUUCITIEHUN
MOJIyYMTe U3 dTUX ONMCAHUI PABEHCTBA [p,,P1,P3.DP4] = ['pl,pz,p3,'p4]‘1, [P3,D2:P1,04] =
= [P1’P2’P3ap4]/([P1aP2’P3’P4] - 1), [P1,D3: P2, P4l =1 = [P1,D2: D3, P4l

I'C1703. Ilyctb [py,P;, 3,04l = ¥. Haligure [py(1), Do(2)> Po(3) Po(a)] AT BCEX 24 MEPECTaHOBOK
o € S, n onumure Bce ¥, opOHUTa KOTOPHIX NOA JAelCcTBUEM S, Kopoue, 4yeM y obmero 9. Iloa-
CKasKa: ielicTBue S, IpoIycKaeTcsa yepes snumMopdusMm S, - S;, 3ajaBaeMblil AelICTBUEM I'PYII-
IIbl IEPECTAaHOBOK BEPIIMH IJIOCKOI'0 YeTHIPEXBEPUIMHHNKA Ha BEPIIMHAX ACCOLIMUPOBAHHOIO C
HUM TPEYTrOJIbHUKA.

I'C17 ¢4. lokaxure cjeayoliye COOTHOLEHNA MeXAy ABOMHBIMU OTHOLIeHUAMU Ha Py :

a) [p1, Py, D3, DallP1, P2, Pas Ps1IP1s Pos Ps, P3] = 1 [UU1A JIIOOBIX NATU PA3JIMYHBIX TOYEK P;
6) [P1.P2: q3- 441[P2. P3. 41- 44l[P3. P1- 925 A41[91: Q2. P3. Palld2: 3. D1, P4lld3. 41, 2. P4] = 1 A1
JIIOOBIX BOCBMU PA3JIMYHBIX TOYEK D1, ..., Das s --- > a-

I'C17 5. HeToxnectseHHas romorpagus o : P; = P, HaswBaeTcsa uHgosoyuell, eci o> = Id.

[Toxaxwure, yTO HaA ajredpanvyecky 3aMKHYTHIM I10JIeM KaXkJasA MHBOJIIOLMA Ha Py
a) MeeT POBHO [IB€ PA3JINYHBIX HEMOABMXHBIX TOUYKU
6) B nmoaxopaAuen ahpGUHHON KapTe BHIJIAAUT KaK LeHTpaJibHasA CUMMETPUA.
B) Ecmmo(p)=puo(q) =q, roox)=y < [x,y.p.q] = -1.

I'C17 ¢6. IlocTpoiiTe MHBOJIIOIMIO 63 HeMOABMXXHBIX TOYEK Ha BellleCTBEHHOI MPOEeKTUBHOU Ips-
MOI. MOXeT Ji MHBOJIIOLUA Bel[eCTBEHHON MPOEKTHUBHOU MPAMOU HUMeTh POBHO OJHY Hemo-
JBUXXHYIO TOUYKY?

I'C17 o7 . Hangute oOpasel Touek oo, 0, 1, —1, 3 KOMILJIEKCHOU MPOEKTUBHOU NMPSAMOU IIPU UHBO-
JIIOLUY C HEMOABWXHBIMU ToukamMu a) 2, 1/2 6) -3, 2.

I'C17 ¢8. HaiiauTe HenmoABUXXHBIE TOYKU MHBOJIIOIY KOMIUJIEKCHOU MPOEKTUBHOU NPAMOMH, IIpU
KoTopoii a) 1 & —-2,2 - -1 6) 1« 2,3 « 4.

I'C17 09 (xouuka Beponese). ITycts U = C? u P, = P,(U). PaccMoTpum miockocTs P, = P(S2U) =
= {ab| a,b € P,}, oOpa3oBaHHYI0 HEyIOPAJOYEHHBIMU lIapaMu TOYeK Ha PP, 1 MHOXeCTBO
C = {a2 € P,| a € P, } Bcex nmap coBnajamwiiux Touek. Yoeaurech, 4To C — rijajkas KOHUKa.

a) M3 kakux nap xy COCTOAT KacaTeJIbHble, OlylleHHble Ha C 13 Touku ab € P, ~ C?
6) Ilokaxure, yTo oTOOpaxeHue o,y . P, — P, nepepojsigee TouKy x € [P; B TaKylo TOUKy
y € IP,, uTo TpM Mapsl Touek x2, ab, y? KoJulMHeapHH Ha P,, ABJIAETCA MHBOIIOTUBHOM



romorpaduen, U HaAUAUTe e€ HEMOABUXHbBIE TOUKU.
B) JlokaxuTe, 4TO Kaxx[as MHBOJIOIUA Ha [P, mpefcTaBsisgeTcsA B TaKOM BHe, U BbIBEAUTE
orcroa 3an. I'C17¢5, em. puc. 1o1.

C

Puc. 101. UHBOIIOLIMA HA KOHUKE.

I'C17010. ITokaxuTe, 4YTO ABE pa3HBIX MHBOJIIOIMKU KOMILJIEKCHOW MPOEKTUBHOU NPAMOU Bcerjga
OJIMHAKOBO JIeMCTBYIOT POBHO Ha OAHY Mapy TOYeK 3TOU MPAMOIA.

I'C17¢11. B ycnoBusax 3an. I'C1709 paccMOTpuM AJjiA NPOWU3BOJIbHOM roMorpaguu y @ P, = Py
oueku . : C = C, a’ - )/(a)z. [TokaxuTe, YTO OHA TPOAOJIKAETCA 10 e AUHCTBEHHOTO JINHEN-
HOr'0 ITIPOeKTHUBHOr0 Ipeobpasosanusa P, = P,, u HallAyTCA TaKue TOUKU p,,p, € C nnpsAmasn £,
Y10 Y = (p1: € = C)e(py: C = ), Tnep;: £ > Cup,: C = £ CyTb IpOeKUs NpsAMOU £ Ha
KOHUKY C 13 TOUKHU p; U IPOEKIMA KOHUKHU C Ha NPAMYIO £ U3 TOUKU P,, T. €. IPOEKLUA KaX 01
TOYKU x € C Ha IpAMYI0 £ U3 TOUYKU p, COBIAAAET C MPOEKIHer TOYKU Y (Xx) Ha £ U3 p;, CM.
puc. 1¢2.

Yc(b) Yc(a)

p1
Puc. 102. [lepekpécTHasa ocb roMorpaduu Ha KOHUKe.

I'C17¢12. IlycTh AJ1a 3ajaHHBIX TOYEK a, b, ¢ € C n3BeCTHH X 00pa3bl IpU Ipeodpa3oBaHUU V.
OAaHO¥ JIMHENKOU IOCTPOITEe yOBJIETBOPAIOIINE YCJIOBHUIO NIpeAbAyIiel 3a4aun npsamyto £ u
TOYKHU P4, P, € C, a TaKXKe HelOoABIXHbBIE TOUKYU NpeoOpa3oBaHus ¥,.. CKOJIbKO UX MOXKET OBITh?
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