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Tox necrBa Pamanymxana

B. B. IIpacoaos

B 5T0oU cTaThHE MBI PACCKAXKEM O IBYX 3aMEIATENLHEIX TOX IeCTBAX PaMany 1KaHa

(1887-1920)
s 2T dr 8t 3/5—37
\/cos—7 -I-\/cos—7 +\/cos—7 =\
s o Ar 8t 3/3V/9-6
\/cos—9 -I-\/cos—9 +\/cos—9 = — -

IIpu ux gokasaTeabcTBE MBI B OCHOBHOM caenyeM crartbe [1]. KuaroueBonm momeHT B
9TOM [OKa3aTeIbCTBE — TOT (PAKT, 9TO YIACTBYIOIE B TOXAECTBAX PaMaHyxa-
HA KOCUHYCHI ABJIAITCA KOPHAMU HEKOTOPHIX KyOUIEeCKUX MHOTOWIEHOB. DTOT (haKT
TECHO CBA3aH C MHOTOWIeHAMN ‘1eOnIména.

MuorouneHsr HeObIEBa OMPeASNIIOTCA CIeIYIOMUM 00pa3oM. JIerko mpoBepuTh,
YTO COS N TOIMHOMUANBLHO BLIPAKAETCA Iepe3 COS p, T.e. CYIIeCTBYET TaKOU MHO-
rowten Ty, (x), aro Ty (x) = cosny npu & = cos p. [encTBUTEILHO, HOpMYy.Ia

cos(n + 1) + cos(n — 1) = 2 cosp cos np

HOKA3BIBAET, ITO
Thi1(z) = 22T () — Thm1 ().

Muorounenst T, (x), OnpeneIeHHEIE DTUM PEKYPPEHTHLIM COOTHOIIEHNEM U HAYAIb-

ueMu yeaosuaMu To(x) = 1 u Ty (z) = @, 06MafaloT HyKHBIM CBOUCTBOM. DTH MHO-

rowtensl T, () HA3BIBAIOT MHO20UAEHaMY Tebbruésa.

Ham monano6sarcs mMuorounensr Yebwmiésa Ty (z) mpu n < 5. HecrnoxHbIe BHI-
uucaenusa nokaswiaoT, uto 11 (z) = z, To(z) = 222 — 1, Ts(x) = 423 — 3z,
Ty(x) = 8z* — 822 + 1, Ts(z) = 162° — 202 + 5z. Ham maTepec K HUM BLI3BAH
CAELYIONUAM YTBEPK JEHUEM.

YTBEPXKIAEHUE 1. a) ITycmv n = 2k + 1. Tozda wucao cos (2lm/n) das awbo2o
yea020 | asasemca xoprem muoeouaena Ty (x) — Ti(x).

6) Ilyemov n = 2k. Tozda wucao cos (2lw/n) das w0bo20 yeaozo | asasemes Kop-
nem muozouaena Tyy1(x) — Th—1(x).

[JOKABATENLCTBO. a) Ilycte n =2k + 1 u ¢ = 2l7/n. Torga
Tri1(cos ) — Ty(cos p) = cos(k + 1) — cos k.
Ipu stom (k + 1) + ko = (2k + 1) = 2l7. 3nasuur, cos(k + 1)@ = cos k.
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6) Ilycts n = 2k u ¢ = 2w /n. Torga
Tit1(cos @) — Tr—1(cosp) = cos(k + 1) — cos(k — 1)ep.
IIpu stom (k+ 1) + (k — 1) = 2k = 2i7. 3uaqur, cos(k + 1)p = cos(k — 1)p.
Boraucaum muorowienst T4 (z) — Ti(xz) nmpu k < 4. B pesyasrare mouydum
To—Ty =222 —z—1, T5—Ts = 42> — 22> -3z +1, Ty—T; = 8z* —4a® — 82>+ 3z +1,
Ts — Ty = 162° — 8z* — 2023 + 822 + 5z — 1. OCHOBEIBAACH HA PTUX BEIMUCICHUAX,
HECJOKHO TOKA3aTh CJAEAYIONIee YTBEPK JEHIE.

2T 4
YTBEPXKIEHUE 2. a) Yucaa cos 5 U COS == AGAOMCA KOPHAMU MHOOUAEHA
422 4+ 22 — 1.
2T 4 6m :
6) Qucaa cos 5 COS = 1 COS —~ ABAANOMEA KOPHAMIU MHOOUAEHA 83 + 42” —
— 4z — 1.

2 4 8w 3
8) Hucaa cos 5 7 €08 Tg U COS ~= AGAMOMCA KOPHAMIU MHOZOUAEHA 8z® —6x + 1.

2T
[IOKA3ATEJLCTBO. a) Coruacuo yTeepxkiaenuto 1 wmcaa cos0 = 1, cos —

4
COS ~— ABJAIOTCS KOPHAMU MHOTO'LICHA T3 — Ts. logemus >TOT MHOTOWIEH HA T — 1,

MOJIy9rM TPeGyeMbI MHOTOYIEH.

27 4 61
6) Yucaa 1, cos = , cos ~ ¥ COS — ABIIOTCSA KOPHAMM MHOTOYICHa Ty — Ts.
ITogeaus >ToT MHOrOYIEH HA T — 1, moayuuM TpeOyeMbl MHOT'OYIEH.
2T 4 67 1 8T
B) Yucaa 1, cos g 2 €085, COS o~ = —5 M COS ~~ ABJIOTCA KOPHAMH MHOTO-

arena Ty — Ty. Hogemus aTor muorowies Ha (2r + 1)(z — 1) = 222 — 2 — 1, moxyanm
TPeOYyEeMBIN MHOTOUWIEH.

Temeps HaM HYKHBI HEKOTOPHIE CBOUCTBA KyOUYIECKUX MHOT'OWIEHOB, OTHOCAIIN-
€Csl K CyMMe KyOUYeCKUX KOPHE! M3 HyJeu KyOUdecKOro MHOTOUIEHA.

YTBEPKIEHUE 3. ITycmb x1, To U T3 — KOPHU MHO20UAEHA T° + 4132 + A% +
+a3 = 0. To2da ypasnenue das y = (/71 + /T2 + Hx3)° umeem 6ud

y® + 3(ay + 6Faz)y® + 3(a + 3a1 Yaz + 9{/a2 — 9as)y + (a1 — 3¢/az)® = 0.
[JOKA3ATEJLCTBO. Bygem mpeamonarars, 9TO (GUKCHPOBAHEI 3HAMEHUA KyOU-

9eCKUX KOPHeU /Ty, /T3, /T3 W, HAIpUMEp, /T1T2 = /Ty - &/T3 Ada >TuX PUK-

CUPOBAHHBEIX 3HAYEHWN. PaccMOTpPUM HAPAAY C Y BCIOMOTATEJLHYIO IePEeMEHHYIO
z = Yr1%2 + JT123 + 1273 . Bocnonb3yemcs Tox 1ecTBOM

(by 4+ bo + b3)® = b3 + b3 + b3 + 3(by + by + b3) (b1ba + bibs + babs) — 3b1babs,

‘ITO6I:>I BBIYIUCAUTE Y U Z:
Yy =21+ 22 + 23 + 3Yyz — 3Yx12223 = —a1 + 3yz — 3as,
2= 21Ty + 123 + Tax3 + 3YYZ YT1 7273 — 3V (212073)2 =
= 4y — 3¢/ s - 3{fa .
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[OMHOXKMM TepBOE PABEHCTBO HA &/d3 W CIOKUM €r0 CO BTOPHLIM PaBEHCTBOM. B
pesyabTaTe moayduM z = as — (Y + a1)¥az . [loncraBus 5T0 BLIpAXKEHUE B MEPBOE
PaBEHCTBO, TMOIYIUM

y+a —3{az = 3\3/y(a2 — (y + m) ag).

BosBoas 5To paBeHCTBO B Ky0, moaydaeM Tpebyemoe.

S3AMEYAHUE. B IeUCTBUTEIBHOCTY MBI IOIYYae€M TPU YPABHEHUS [ TPEX Pa3-
JWYHBIX 3HadeHUn &/az. Takum oGpasom, momydaem 9 sHavenwn gua y = (x; +
+ Jx2 + \3/333)3, YTO COOTBETCTBYET PA3IUIHLIM HAGOPAM 3HAYMEHUU IS L1, To U I3.

YTBEPXKAEHWE 4. Fcau a% = G2, MO KOPHU KYOUUECKO20 YPABHEHUL

2% + 3a122 + 3asz + a3 =0

sbruucaaOMes no Gopmyae T = /a3 —az — ay.

[MOKABATEILCTBO. Caenaem 3aMeHy £ = Y — aj. B pesyabTare UCXOTHOE yPaB-
HEHUE TEPENuIIeTCsa B BUIE

y® +3(as — a%)y + Qa% —3a1as + a3 = 0.

[pu yerosun a = ay moryygaem y° = a$ —az, T.e. y = {/a} — az . Takum o6pazowm,

r = {/a} — a3 — a;. 3gecy nogpazymeBaeTCs, 9TO KyOMIeCKUN KODEHb IPUHAMAET
TPU 3HAYEHUS, KOTOPHIE MOJYYAIOTCA APYr U3 APyra yMHOXKEHUEM Ha KyOUIecKun
KODPEHb U3 eIUHUIIHI.

1 1 1
YTBEPYKIEHWUE 5. a) ITycmb o1, To 14 T3 — KOPHU MHO20UAEHA m3+§x2— 5773

Toz2da xospdunuenmor ypasuenus das y = (11 + T2 + ,3/:U3)3 ydosaemeopaom
coomuowernuto u3 ymeepucdenus 4.

. 3 1
6) Anasozuunoe ymeepucoenue cnpasedauso 0an Kopuet mmo2ouiena T°— Zm+§ .

MOKA3ATEJLCTBO. Ecmu 1, T2 1 £3 — KOpHE MHOTOWIEH, ° 4+ A1 22+ Az + A3,
to ana y = (/z1 + /T2 + /x3)* monyaaem ypasrerue y* + 3a1y* + 3ary + az = 0,
roe a; = A1 +6\3/14_3, s = A% +3A1\3/A_3+9\3/14_§—9A2 n az = (A1 —3\3/14_3)3
(yreepxaenue 3). CooTHOMmEHME U3 yTREpXK [eHus 4 umeeT Bug al = ay, T.e. 33/A2 4
+ Ay /A3 + Ay = 0. [Ina [aHHLIX YpaBHEHMH 3TO COOTHOIIEHME JTETKO ITPOBEPACTCA.

Tenepsb yxe Jerko g0Ka3aTh TOX mecTBa Pamanymkana

3 2_77 3 4_77 3 8_77_35_3\3/7
\/cos 7 + {/cos 7 + 4/ cos 7 —

3 2_77 3 4_77 3 8_7"' 3 3\3/§_6
\/cos 9 +\/cos 9 +\/cos 9 — -

2m 4 8w 3,1 o 1 1
HaHOMHI/IM, 9gTO COS 7 , COS 7 n COS 7 — KOPHUM MHOT'OYJIECHA T —+ 5.’17 — 51'— g y
2m dm 8w 3 3 1
a COoS ? , COS ? n COS ? — KOPpHU MHOT'OYWIECHa I~ — ZZI}' + g (yTBer(,quHe 2)

IosToMy paccMaTpUBaeMble CyMMBI TPEX KyOUMUECKUX KOPHEN DPABHBI KyOUYIECKUM
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1
KOPHAM 13 {/a} — a3 —ay. [nsa nepsoro ypasHeHusa noaydaem a; = A; +6+/As = 5+

3
64 —%=—gna3=(A1—3v3A3)3= (%—3?/—%) = 8, nooromy {/aj —az —
— 3 _ 23 5
\/1§9+5 — 5 23\/? [lia BTOPOro ypaBHEHUA a1 = 3 U a3 = (—§) -

2
_3v9-6
="

—ay =

2 2
——g,HOZ—)TOMy Vai —az —ar = 327—%—;7—3
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