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Cepus 9. Adbdbunubie npeodpa3zoBaHusl, TEOPUSI

Omnpenenenne. [IpeobpaszoBanue MIOCKOCTH HA3BIBAETCS addurtviM, €CITU OHO B3aUM-
HO OJIHO3HAYHO (OMEKTUBHO), HEIIPEPBIBHO U 00Pa30M JIFOOOH MPSIMOIL SIBJISIETCST TIPsIMAs.

1. Jlokaxkute, 9yTo mpu adpPUHHOM ITPeoOPA3OBAHUN TapaJlieIbHbIE ITPIMbIE TTEPEX0-
AT B ITapaJijiebHbIE.
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2. Jlokaxkure, 4TO ecin AB = 023, o A’B" = C'D’, rne A, B’,C’, D’ — o6pa3nl
touek A, B,C, D coorBercrBeHHO IIpu adPUHHOM IIPeoOPA30BAHNM.

B kadecTBe cjejcTBHA MoaydaeM, 4To adpduHHOE ITpeodpa3oBaHne KOPPEKTHO OIIpeie-
JIEHO Ha MHOXKECTBE BCEX BEKTOPOB ILJIOCKOCTH.

3. (Agpunnoe npeobpasosarue aunetino deticmeyem Ha eexmopws) JlokaxKkure, 9TO
—/

(a) (+0) =d' +7;(b) (¢g-u) =q-u nns moboro g € Q; (¢) (A1) =\-u
st mioboro A € R (B mocimeznHeM IyHKTE WCHONb3YiHTe HEIPEPHBHOCTD).

Canencreue: addunHOe Tpeobpa3oBaHe Ha KarK0M MPSIMO COXpaHsieT OTHOIIEHUS OT-
PE3KOB.

4. Penépom Ha3bIBaeTcd HAOOp M3 TOYKU M JBYX HEKOJJIMHEApHBIX BeKTOpoB. Ha
ILJIOCKOCTH JIaHBI JBa pernepa. JlokaxKure, 9To CyIIeCTByeT eInHCTBeHHOe adduH-
HOE TIpeoOpa30BaHue, EPEBOJILAINEE OJIMH Perep B JIPYToil.

DTa 3aJada BMECTe CO CBOMCTBOM JIMHEMHOCTU IIO3BOJIAET JaTh CJeayioiiee «boeBoe»
SKBHUBaJIEHTHOE ompeaesnenne adduHHOro mpeodpas3oBaHus: mpeodpa3oBanne f Ha3bI-
BaeTcs apdurtvimM, €CIIU Ha IJIOCKOCTHA CYIIECTBYIOT JIBE JIeKAapPTOBBI HE 00sS3aTeIbHO
IPSIMOYTOJIbHBIE CHCTEMBI KOODAMHAT TaKWe, YTO KOOPAUHATHI IIPOU3BOJILHON TOYkn A
B TIEPBOIl cuCTeMe COBIAIAIOT ¢ KoopauHaTaMu Todku f(A) BO BTOpOii cucTeMme.

5. (Koopdunammnoe onucanue agpurnoix npeobpasosanuii) Ha mmockocTu ompeienena,
JIeKapToBa He 00si3aTe/IbHO IIPAMOYTOJIbHAS CHCTeMa KoopAauHaT. JlokakuTe, 9TO
KJIacC TIpeoOpa30BaHmil, 33 IaHHBIX (pOpMyTaMu BUIA

/

' = ax + by + xo,

/

rie ad — be # 0,
Yy = cx + dy + yo,

COBIIAJIAET C KJiacCcoM ad@PUHHBIX MTPeoOpa30BaHUIA.

6. (a) lokaxwure, uro ahddunHOE peodbpa3oBaHue COXPAHSET OTHOIIEHUsI TIOIIA-
Teit IBYX TPEYTOJIbHUKOB, Y KOTOPBIX €CTh Iapa MapaiiebHbix ¢cTopoH. (b) [lo-
KakuTe, 9To apPuHHOE Mpeodpa3oBaHue COXPAHIET OTHOIIEHUS ILIOIIA Il JTI0OBIX
nByX TpeyroabHukoB. ( ¢ ) lokaxure, aro addunHOE peobpazoBanme COXpaHseT
OTHOIIIEHUSI ILJIOIMIAIEH JI00BIX IBYX MHOI'OYT'OJIbHUKOB.

Teopema. Jlro0oe B3aMMHO OJHO3HAYHOE OTOOpAaXKeHUE IIJIOCKOCTU B cebsi, COXPaHSIIO-
1ee KOJIJIMHEAPHOCTh JII0ObIX TPEX KOJIIMHEAPHBIX TOYEK, Ha camMoM Jesie addUHHO.
B onpedeseruu apdunrozo npeobpazosanus MorHcHo He mpebosamsb HENPEPLLEHOCTIL!



Cepug 9. AdbdbunabIe ITPpeocOpa3zoBaHNd, 3aJa9N

JIBe urypbl HA3BIBAIOTCA APHUHHO IKEUBAAEHMHBLMU, €CJIA OJIHY U3 HUX MOXKHO Iepe-
BECTH B JIPYT'YIO HEKOTOPBHIM adPUHHBIM ITPEOOPA3OBAHUEM.
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14.

Jokazkure, 9TO JIIOOBIE JIBA TPEYTOJbHUKA adPUHHO SKBUBAJIEHTHBI.

JlokazkuTte, UTO JBa Y€THIPEXYTOJbHUKA adPPUHHO SKBUBAJEHTHBI TOT/IA U TOJBKO
TOTJIa, KOT/Ia JIMaroHaJ Il 3TUX IeThIPEeXyTOJbHUKOB JeIATCI TOIKaMU IIepecedeHns
B COOTBETCTBEHHO PABHBIX OTHOIIEHUSIX.

B rpanenun ABCD na nuaronansax AC u BD ormerwnan takue Touku P u (), 910
BP ||CD u CQ || AB. Hokaxure, uto PQ || BC.

Ha croponax BC, CA, AB tpeyronabauka ABC ormedensl mapbl Touek A1 u Ao,
B1 u By, C1 u Cy coorBercrBenno. Ussecrno, uro A1Bs || AB, B1Cy || BC,
C1 A, || CA. Hokaxure, uro Tpeyrojabauku A B1Cy, As BoCo paBHOBETUKH.

Ha croponax AB, BC' u C'D napamanenorpamvma ABC'D B3stel Touku K, L u M
COOTBETCTBEHHO, JIEJIAIINEe STU CTOPOHBI B OAMHAKOBBIX OTHOIIEHHUsSX. depe3 Todu-
ku B, C, D nposenensl npsimbie b, ¢, d, napaJjenababie npambim KL, KM, ML
COOTBETCTBEHHO. JloKaxKuTe, 910 IpsiMble b, ¢, d IpOXOAsT Yepe3 OJHY TOUKY.

[Ipo BoimykiIbIil siTuyrobauk ABC DE u3BecTHO, UTO KaxK/iasi €r0 CTOPOHA I1a-
paJuIeIbHa OJIHOM u3 ero guaronaJeil. Ilpsvas £ 4 coenunsier Bepuay A ¢ TOYKOM
nepecevenusi orpe3koB BD u C'E, aHaJjorn4dHo onpeaeseHsl upsmbie g, bo, {p, Lg.
Hoxkaxkute, ato upsmbie L4, g, Lo, {p, {5 IMEIOT OOIIYIO TOYKY.

[IpaBUIBHBIN TPEYTOJIBHUK, JIEXKAIIHUI B IJIOCKOCTH (¢, OPTOTOHAJILHO CIIPOEKTUPO-
BaJIM Ha HENAPAJLJIEJIbHYIO eil IIJIOCKOCTD 3, MOJIyYeHHBI! TPEYTOJbHUK OPTOrOHAJ -
HO CIIPOEKTUPOBAJINA HA ILJIOCKOCTD Y U TOJIYYUIA CHOBA ITPABUJILHBIN TPEYTOJIbHUK.
Hokaxkure, o (@) yroys Mex Iy IJIOCKOCTSMH (¢ U [3 PABEH YIUIy MEXKJy II0C-
koctsimu 3 u «y; (b)) 1mI0cKoCTh 3 TiepecekaeT MIOCKOCTH (v U 7y TIO TEePIeHIUKY-

JIAPDHBIM JIPYT APYTY IIPAMBIM.

Jan BeinyKiIbi mectuyroabHuk ABCDEF. JlokaxKurte, 9T0 OTPE3KH, COETUHSIIO-
e CePEeIUHBbI IIPOTUBOIOIOXKHBIX CTOPOH, IIEPEeCEeKaIOTCs B OJHOI TOYKe TOTda U
TOJIBKO TOraa, Koraa Tpeyroiabanku ACE nu BDF paBHOBEJIUKH.



