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Tox necTBa Pamanymkana

B. B. IIpacoaos

B 5Tou cTaThe MBI PACCKAXKEM O IBYX 3aMEUATEILHEIX TOXISCTBAX PaMany1KaHa

(1887-1920)
5 2T dr 8t s/5—3Y7
\/cos7 —1—\/cos7 —|—\/cos7 =\
s 2T dr 8t 3/3¥9-6
\/cosg +\/cosg +\/cosg = -

IIpm ux JOKa3aTeILCTBE MBI B OCHOBHOM ClefyeMm cTarthe [1]. KiaroueBon MOMeHT B
DTOM JA0KAa3aTeJbCTBE — TOT (PAKT, UTO yUIaCTBYIOUINE B ToxkaecTBax Pamanygxa-
HA KOCUHYCHI SIBJISIOTCA KOPHAMU HEKOTOPLIX KYOMYEeCKUX MHOIOWIEHOB. DTOT (PAKT
TECHO CBSI3aH C MHOIOWIeHAMK 1eObiésa.

Msuorounens:r YebriméBa onpenensiores caegyommM obpaszom. Jlerko npoBepurs,
YTO COS MY MOJIAHOMUANBHO BBIPAKAETCS U€Pe3 COS (0, T.€. CYMECTBYeT TAKOW MHO-
rowier T, (z), aro T, (x) = cosny npu = = cos . [encTBuTensHO, hopMyaa

cos(n + 1)y + cos(n — 1) = 2 cos @ cosnp
HOKA3BIBAET, ITO
Thi1(x) = 22T, (z) — T ().
Muorowrener 1), (), oupeseacHabIe HTUM PEKYPPEHTHEIM COOTHOLICHNEM ¥ HATA/Ib-
ueiMu yetosuaMu To(x) = 1 u Ti(x) = x, 061aga0T HYKHBIM CBOUCTBOM. DTN MHO-
rounensl Ty, () HABBIBAIOT MHo2oUteHamu Tebbiwésa.

Ham nonanobarca muorowienn Yebwiunésa 7T, (x) mpu n < 5. Hecaoxube Bb-
qucneRna mokaswBatoT, uTo Ti(1) = z, Th(z) = 22% — 1, Ty(z) = 423 — 3z,
Ty(z) = 8z* — 822 + 1, Ts(z) = 162° — 202 + 52. Ham maTepec K HUM BLI3BAH
CJIEAYIOLIM Y TBEDK ICHIEM.

YTBEPXK/JAEHME 1. a) Iycmv n = 2k + 1. Toeda wucao cos (2lw/n) das awbozo
yeaoeo | asasemen xoprem muozousena Ty (x) — Tp(z).

6) IIyemov n = 2k. Toz2da wucao cos (2lw/n) das wwobo20 yeaoeo | asasemes xKop-
nem mnoeouwaens Ty (x) — Tp—q1 ().

JOKABATEJBCTBO. a) Ilycte n =2k + 1 u ¢ = 2lz/n. Torga
Tit1(cosp) — T (cos ) = cos(k + 1)@ — cos k.
pu stom (k+ 1) + ko = (2k + 1) = 2lw. 3uaunr, cos(k + 1) = cos k.
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6) lIycrs n = 2k u ¢ = 2lx/n. Torga
Tr1(cos ) — Tr—1(cos ) = cos(k + 1) — cos(k — 1)p.
IIpu srom (k + 1) + (k — 1)p = 2ke = 2lx. 3uauur, cos(k + 1) = cos(k — 1)p.
Buruucaum muorowrenst T4 (z) — Ti(z) npu k < 4. B pesyasrare noayqum
To—T =22°—x—1, T3—Tp =42% —22%2 -3z +1, Ty—T3 = 82* — 42 —8z? + 32 +1,
Ts — Ty = 162° — 8z* — 202> + 822 + 5z — 1. OCHOBLIBASCEH HA ITUX BEIMUCICHUIX,
HECJIOKHO TOKA3aTh CJAEAYIONIee YTBEDIK IEHNE.

2w 4
YTBEPXK/IEHUE 2. a) Hucaa €OS == U COS —~ AGAAIOMCA KOPHAMU MHO2OUAEHA
422 + 2z — 1.
2w 4 6m
6) Qucaa cos — 5 COS — U COS — ABAMOMCA KOPHAMU MHOZOUACHA 83 + 4x? —
—4x — 1.

2T 4 8w 3
8) Hucaa cos 9 » COS ~g~ U COS ~5= AGAAIOMCA KOPHAMU MHOLOUAEHA 8z® — 6z + 1.

21
JOKABATEJIBCTBO. a) Coruacuo yrsepxkgenuto 1 uumcaa cosO = 1, €os 7= M

4
€08 —~ ABMAIOTCA KOPHAMI MHOTO'IIEHA 15 —Ts. llogeans >TOT MHOTO™WIEH HA T — 1,

MOJIyYIuM TPeGyEeMbIN MHOT'OYWIEH.

2w 47 67
6) Ywmcaa 1, cos = , cos — ¥ €08 — ABIAIOTCA KOPHAME MHOIOICHR Ty — Ts.
Ilogeaus 5TOT MHOrOWIEH HA & — 1, OAYIUM TPEOYEMBIM MHOT'OIEH.
2w 4 6 1 8w
B) Yucna 1, cos g ©0S g, COS o7 = —5 W COS ~ - ABJIOTCA KOPHAMI MHOIO-

wiena Ty — Ty. Hogemus aror muorowren Ha (2r + 1)(z — 1) = 222 — 2 — 1, noayaum
TpebyeMbIl MHOIOWIEH.

Temepb HaM HYKHBI HEKOTOPHIE CBOUCTBA KyOUYECKUX MHOT'OWIEHOB, OTHOCAIIN-
eCs K CyMMe KyOMIeCKUX KOPHEN M3 HyJed KyOMdeCKOrO MHOTOWIEHA.

YTBEPKIEHUE 3. ITyemo T1, To U T3 — KOPHU MHO20UAENG T° + a12° + asx +
+ a3 = 0. Toeda ypasuenue dasy = (¥x1 + 12 + HYx3)° umeem 6ud

y® + 3(a1 + 6az)y® + 3(al + 3ay Faz + 9{/ai — Yas)y + (a1 — 3¥az)® = 0.
JTOKABATEJLCTBO. Byaem mpeamonaraTs, 9TO (pUKCHPOBAHBI 3HAMCHUA KYOU-

YeCKUX KODHEN &T1, /T2, &/T3 U, HApuUMep, &T1Ls = /x1 - /Ty aaa >Tux uK-
CUPOBAHHBIX 3HAYEHUN. PaccMOTpUM HAPAAY € Y BCIOMOTATENILHYIO MEPEMEHHYIO
z = Yx122 + Y2123 + Y223 . BocnoapayemMcs TOKIECTBOM

(by + by +b3)® = b3 + b3 + b3 + 3(by + by + b3)(byrby + bybs + babz) — 3bybabs,
‘ITOGBI BBIYUC/IUTH ynmz
Y=o+ 22+ 23+ 3Yyz — 312203 = —a1 +3yz — 3asz,
Z = T1%2 + 123 + o3 + 3YYz YT T2T3 — 33/ (w1023)? =
— 4y — 35z /as - 3{a3.
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JloMHOX¥M LEPBOE PABEHCTBO HA +/G3 W CJIOXKHUM €0 CO BTOPHIM DaBEHCTBOM. B
pesyabTaTe MoIydIuM 2 = az — (Y + a1)&/az . [logcTaBus 3TO BHIDAKEHUE B MIEPBOE
PABEHCTBO, TIOTYIUM

y+a —3az = 3</y(a2 —(y+a1)¥az).

Bo3Boas 3To paBeHCTBO B Ky0, moaydaeM TpebyeMoe.

3AMEYAHUE. B nercTBUTEILHOCTH MBI IOIYYAE€M TPU YPABHEHUSA I TPEX Pa3-
JUYHBIX 3HadeHuu /az. Takum obpasom, momydaem 9 3HadeHUN LIS Yy = (,S/xl +
+ Jxa + ,3/x3)3, YTO COOTBETCTBYET PA3IUIHBIM HAOOPAM 3HAYEHUU NI T, Lo U T3.

YTBEPXKAEHUE 4. Ecau a? = az, mo Kopru KybUUECK020 YpasHenus

%+ 3a122 + 3asx + a3 =0
svruucaaOmes no gopmyae T = /a3 —az — ay.

JOKA3ATEJLCTBO. Crenaem 3ameny £ = y — a1. B pesyapraTe NCXOMHOE ypaB-
HCHUC IIEPDENNIIeTCA B BUOE

3 2 2
y° + 3(ax — ai)y + 2a7 — 3ajaz + az = 0.

lpu ycaosmn af = ap nomygaem y° = a3 — ag, T.e. y = {/a} — a3 . Taxum o6paszom,

T = {/a} — a3 — a1. 37eCh NOAPA3YMEBACTCA, ITO KyOUIeCKUN KODEHb TPUHAMAET

TPU 3HAYEHUA, KOTOPHIE MOJYYAIOTCA APYT U3 APyra yMHOXKEHWEM Ha KyOUIECKUR

KODEHb U3 €JUHUILL.
1 1

1 -
YTBEPXKIAEHUE 5. a) ITycmb x1, T2 U T3 — KOPHU MHOZOUAEHA w3+5x2—§m—§ .

Toeda xosdPuyuenmv, ypasuenus das y = (Y1 + /T2 + ¢/x3)% ydosaemeoparom
COOMHUOWENHUI U3 Yymeeprcienus 4.

. 3 1
6) Anaaoeuunoe ymeepacdenue cnpasedanso das Kopuet Muo2ouiena x3—1x+g .

NOKABATEALCTBO. Ecin 21, o 1 23 — KOpHM MHOTOUIeHA 5 + A1 22 + Ayz+ As,
To aas y = ({1 + YTz + ¢YT3)° noryuaem ypasuenue Y3 + 3a1y? + 3axy +az = 0,
roge a;y = A1 +6\3/A73, as = A% +3A1%+9€/I§—9A2 u az = (A1 —3\3/1473)3
(yrBepxk nenue 3). CooTHOUIEHNE U3 YTBEPXK feHUA 4 UMeeT BUL a7 = ag, T.e. 3§/ A3+
+ A1 YA + Ay = 0. [lna [aHHBIX ypaBHEHMN DTO COOTHOIIEHME JETKO IPOBEPACTCA.

Temepsb yxe Jerko AokasaThk ToXkAecTBa PaMamymxana

3 2j 3 4£ 3 8£_35_3\3ﬁ
\/cos 7 +\/cos 7 + 4/ cos 7 5 s

3 27“ 3 4£ 3 Sj 3 3%_6
\/cos 9 +\/COS 9 —+ y/cos 9 2 .

2w 4T 8T 3,1 o 1 1
Ha,l'IOMHI/IM7 ITO COS 7 , COS 7 u COS 7 — KOPHU MHOI'OYJICHA T~ + E.T - 5.’1,'_ g y
2T 47 8T 3 3 1
a €08 g, COS o~ W COS ~= — KOPHM MHOPOWICHA I” — 7T + 3 (yrBepxkaenue 2).

TMosToMy paccMaTpuBaeMbie CyMMBI TPEX KyOMUECKUX KOPHEU DPABHBI KyOUYIECKUM
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1
KOPHAM U3 /a} — az —aj . [1s mepBoro ypasaenua noayaaeMm a; = A +6¢/ A3 = -+

2
3
+6¢ fé = fg naz = (4 —3¥4;3)° = <; -3¢ é) = 8, nosTomy {/aj —az —
—V189+5 _ 5-3V7 3\?
—a; = 3 = 5 . [ns BTOpOrO ypaBHeHus a; = 3 U ag = (—5) =

3 —
:—28—7,H03T0My Yai —az —a; = § 27—'—2877_3:3\/676'
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