KOPHU W3 EJIMHULIGI

OcoOeHHO BakeH ciyd4ail M3BJICYEHHS KOpHS n-i cTemeHd u3 yucna 1. Jtor
KOpEHb UMEET 71 3HAUCHUM, TpudeM, BBUIY paBeHCTBA 1=cos0+isin0 u ¢popmyisl (14),
BCE 3TH 3HAYEHUS WJIH, KaK MbI OyZIeM TOBOPUTH, BCE KOPHU N-Ul CIeneHU U3 eOuHuybl,
natotcs popmyIioin

V1 =cos 2k7T+isin 2kﬂ, k=0,n-1.

JlelicTBUTENbHBIE 3HAYEHUSI KOPHS 11-i CTENIEHHU U3 €IUHUIIBI OJIY4YaloTCs U3
n
dbopmynsl (16) pu 3HaueHusIX k=0 u > €CJIM 11 9YETHO, U TIpU k=(), €ClIi n HEYETHO.

Ha xoMIiIeKCHOM MIIOCKOCTH KOPHU #-M CTENEHU U3 €MHUILIBI PACTION0KEHBI Ha
OKPY>KHOCTHU €AMHUYHOIO Kpyra U JIEJISIT €€ Ha 7 PaBHBIX JIyT; OJHOM U3 TOUEK
JeneHust Cryut yuciio 1. OTcroa cneayer, 4To T€ U3 KOPHEW n-i CTeNeHU U3
€UHUIIbI, KOTOPBIE HE SIBJIAIOTCS JEHCTBUTEIBHBIMH, PACIION0KEHBI CUMMETPUYHO
OTHOCHUTEJILHO JICHCTBUTEIHFHOM OCH, T. €. TOMAPHO COMPSIKEHBI.

KBanpaTHblil KOpEHb U3 €MHMIIBI UMEET BA 3HAYEHUSI: 1 U -1, KOpeHb
YETBEPTOU CTENEHU U3 €UHULIBI - YEThIpE 3HaueHus: 1, -1, i u -i. s nanpHenmero
TIOJIE3HO 3alIOMHUTH 3HAUCHUSI KYOMYHOTO KOPHS U3 €AMHUIIBL. DTO OYAYT, BBUAY

2 .. Vs .
(16), uncna COST + smT, rae k=0, 1, 2, T. e., KpoMe caMO# eTMHUIIBI, TAKKE

COTIpSIKEHHBIE MEKY 0000 YKcia
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Bce 3nauenusn xopua n-ii cmenenu u3 KOMNIAEKCHO20 YUCAA Z MOMNCHO NOJYYUMD
VMHONCEHUEM 00HO20 U3 IMUX 3HAYEHULL HA 8Ce KOPHU N-1l CMeneHuy U3 eOUHUYb.

JIeWCTBUTENBHO, MYCTh [3 OyIET OJJHO U3 3HAYCHUH KOPHS M-Il CTEIICHU U3 YHCIIa
z, T. €. B"=z, a € - IPOU3BOJILHOE 3HAYEHHE KOPHS N-i CTENEHHM W3 EAUHHMIBI, T. €.
€'=1. Torma (Be)'=R"€"=z, 1. e. B€ Takke OymeT OAHUM W3 3HAYECHHUH IS 4z
YMHOXast [3 Ha KaXAblii U3 KOPHEH 7-il CTEMEHUW W3 CIUHUIIBI, MBI IOJIy4acM 7
Pa3JIMYHBIX 3HAYEHHUI KOPHS 1-1 CTENEHU U3 YUCIIA Z, T. €. BCE 3HAUYEHHUS 3TOT0 KOPHSI.

Ilpoussedenue 08yx Kopuell n-ii cmeneHu u3 eOUHUYvbl Camo ecmv KOpeHb N-U
cmeneHu U3 eOUHUYbI.

HericrBurensHo, ecu €' =1 u n" =1, 1o (€n)"=€"n"=1.

Yucno, obpamnoe KOpHIO n-Ui CmMeneHu u3 eOuHuysbl, Camo ecmb MAaKou dice
KOpEeHb.

B camom pnene, mycts €'=1. Torma u3 €l =1 cienyer €'[(E '1)”21. BooOe,
8CAKAs cMeneHb KOPHA N-U CmeneHu U3 eOuHUybl ecms makice KOpeHs n-u cmeneHu
U3 eOUHUYbL.



Bcesikuii KopeHb k-i CTeTIeHU M3 €AMHUIIBI Oy/IeT TaKKe KOpHEM /-ii CTereHu u3
eOUHUIBl s Bcsikoro [, kparHoro k. Otcioma ciemyer. Uto ecnmu Mbl Oyaem
paccMaTpuBaTh BCIO COBOKYITHOCTh KOPHEH 71-il CTETEHU U3 eIMHUIIBI, TO HEKOTOPhIE
U3 3THX KOpHEH yxe OyAyT KOpHSAMH 7 -H CTENEeHU U3 eAMHUIIBI U1 HEKOTOPBIX 1,
SBIISIOLUXCS JENUTEISIMU yucia n. Jljis BCSIKOTo 7 CYHIECTBYIOT, OJIHAKO, TaKHe
KOPHU n-H CTENEHU M3 E€AMHUIIBI, KOTOpbIE€ HE SIBISIOTCS KOPHSIMH W3 €IUHHIIBI
HUKAaKOW MeHblIel crerneHu. Takue KOpHU Ha3bIBAIOTCA 1ep8O0OPA3HbIMU KOPHAMU
n-i cTemneHu U3 eauHuIBl. VX cymecTBoBaHue BbITeKaeT U3 (opmynsl (16): ecnu
3HauYEHUE KOPHS, COOTBETCTBYIOIIEE JAHHOMY 3HAUY€HHUIO k, Mbl 0003HAUYUM 4epes3 &
(Tak uTo &=1), TO Ha ocHOBaHUHU (popmysbl MyaBpa €,"=¢; . Hukaxas cTerneHp uucia
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SBIISIETCS] IEPBOOOPA3HBIM KOPHEM.

Kopenv n-ti cmenenu u3z eounuyvl & moeoa u moavko moeoa Oyoem
nepeoobpasnvim, eciu e2o cmenenu €, k=0, 1, . . ., n-1, pasuunby, m.e. ecuu umu
UCUepnvIBaAIOMCsl 6Ce KOPHU N-Ui CIMeneHu U3 eOUuHUYbl.

JleicTBUTENBHO, €CIT BCE YKa3aHHbIE CTENEHU 4Yucia € pa3iMyHbl, TO € OyIeT,
OUYEBUTHO, IEPBOOOPA3HBIM KOPHEM 71-i CTETICHHU.

Ecmm ke, Hanmpumep, gh=¢’ npu 0<k<[<n-1, TO e*=1, 1. e., BBy HEpaBeHCTB 1<I-
ksn-1, kopeHb € He OyIET IEPBOOOPA3HBIM.

Uucno €, HaiiileHHOE BhINIe, B O0OImEM clydae - HE eIUHCTBECHHBIN
nepBooOpa3HbId KOPEHb n-i CTeneHU. J[7sl pa3bIiCKaHUs BCEX ATHX KOPHEH CITYKHUT
ClIeyIoIas Teopema.

Ecnu € ecmb nepoofpasubiii Kopenb n- ii Cmenenu u3 eOuHuybl, mo Yucio &
moeoa u MoabKo moz2oa Oyoem nepeoodOpaAsHbiM KOpHeM N-U cmenenu, eciu k
83AUMHO NPOCMO C N.

B camom nene, mycth d OyaeT HaMOOJBITUM OOIIMM JENHUTENIEM YHCENT kK U n.
Eciu d>1 u k=dk', n=dn', To (€")"=""=e""=(¢")"=1, 1. e. xopens " okazancs xoprem
n'-i CTETEHU U3 €IMHUIIBL.

IlycTh, ¢ mpyroit cTtopoHbl, d=1 W MyCTh, BMECTE C TE€M, YHUCIIO " okasbiBaercs
KODHEM m-il CTeneHn u3 eauHuubl, 1<m<n. Takum o6pasom (€)"=""=1. Tax kax
YHCIIO € -NIEPBOOOPA3HBII KOPEHb n-i CTENEHH U3 SIUHUIIBI, T. €. JTUIIb €T0 CTENEHH C
MOKa3aTeasiMU, KPaTHBIMH 7, MOTYT OBITh PaBHBIMU €AMHHIIE, TO YUCIO km OyneT
KpaTHeIM 1. OTCIOJIa BBITEKAET, OJIHAKO, TaK Kak 1<m<n, 4TO yuciaa kK U n HE MOTYT
OBITH B3aUMHO MPOCTHIMU B IIPOTHBOPEYHE C MPEIATIOT0KEHUEM.

Taxkum oOpa3oM, YUCIIO MEPBOOOPA3HBIX KOPHEH 7-i CTENEHU U3 €IUHUIIBI PABHO
YHCITY LETIBIX TOJOKUTENBHBIX YUCEl k, MEHBIITUX 71 1 B3AUMHO MPOCTHIX C HAM.

Ecnmu p - mpoctoe ymcio, TO MEepBOOOpPa3HBIMH KOPHSIMH p-il CTENEHH U3
€IMHUIIBI OyIyT BCE 3T KOPHH, KpoMe caMoil equHuIbl. C Ipyroil CTOPOHBI, Cpean
KOpHEH YETBEPTOU CTEIICHH U3 CIMHUIIBI IEPBOOOPa3HBIMU OyIyT i ¥ -i, HO He 1 1 -1.



