SApocaascknii nenarormyeckuii BectTHuk —2014 — Ne 4 — Towm |1 (Tlcuxonoro-negarornyeckue HayKu)

VJIK 372.851+511.6
I'. I Xamos, JI. H. Tumogeena

Hcnonb3oBaHue TEOPUH MHOTOYJIEHOB /ISl COCTABJIEHUS U pellleHUs TUO(PAHTOBBIX YPaBHEHMIt

CraThs MOCBAMICHA TPoOIieMe HOPMUPOBAHHS COJIEPKAHUS O0OYUCHHS B ITEarOTMICCKOM BY3€, IIPH KOTOPOM OYAYIIUI YIUTEIh
Oy/IeT OJTOTOBIICH K paboTe pa3IMyHOTrO MPOQIIsL, B TOM YHCIIE B KJIAcCax ¢ yrIyOJIEHHBIM M3yYeHUEM mpenMmera. B kypce mare-
MaTHKHU KIJIACCOB C €¢ yrIIyOJIEHHBIM U3yYCHHUEM BAXKHOU SBISICTCS apuMeTHIecKasl JIMHNS, Oa3upyromascs Ha [ENbIX U HATypalib-
HBIX YHCIIaX, KOTOpasl BKIFOYACT B ce0sl AJIEMEHTHI TCOPUH AHO(PAHTOBBIX YpaBHEHUH. B cTaThe paccCMOTPEHBI METOJMBI PEIICHHUS U
COCTaBIICHHS JUO(PAHTOBBIX ypaBHCHHM, UCIIOIB3YIONIHE HEKOTOPHIC CBOMCTBA MHOTOWICHOB, ()OPMYIIBI PAa3JIOKCHUST MHOTOWICHA
Ha MHOXxwUTeNH. [IpuBeneHbl mpuMepsl pemieHus U KOHCTPYHUPOBAHUS YPaBHEHUH, COAEpIKAIlUX B3aHMMHO NPOCTHIE MHOTOUJICHBI.
Merton pas3noXeHUs] Ha MHOKUTEIH NPUMEHSETCS B PEIICHUH 33aJaHUil MaTeMaTHYECKHX oJMMIuaa. B paboTe mokasaHa BO3MOX-
HOCTh HCIIOJB30BaHUS Psiia GOpMYII, COAEpPIKAIIUX MHOTOUWICHBI U UX PA3JIOKEHUE HA MHOKUTENH, B TEOPUH THO(AHTOBBIX ypaBHE-
Huil. Ha KOHKpETHBIX pUMepax NoApoOHO OMHCaH MPOoIece MPUMEHEHHS 3THX (HOPMYIL, KaK U PEIICHHs, TaK U JJISI COCTaBICHUS
YpaBHEHHUH.

PaccMOTpeHbI BOIPOCHI TPUMEHEHUSI TCOPHH CUMMETPHUUCCKIX MHOTOWICHOB K UCCIIEIOBAaHUIO TUO(AHTOBBIX ypaBHeHuUi. [Ipu-
BEJICHBI MPUMEPhI PEIICHHS M COCTABJICHUS YPAaBHCHUI C UCTOJb30BaHHEM (HOPMYII, B KOTOPBIX HEKOTOPHIC CHMMETPHYCCKAE MHO-
TOUICHBI BHIPAXKEHBI Yepe3 AIEMEHTapHbIe CUMMETPHUUECKUE MHOTOUIEHBI.

Knrouesvie cnosa: ,E[I/IO(I)aHTOBO YpaBHEHHUE, B3AUMHO IIPOCTBIE MHOTOWICHBI, PA3JIO’KCHUEC MHOTOYICHA HA MHOXUTEIIH, JIMHEH-
HO€ YpPaBHCHUC, CI/IMMCTpI/I‘{CCKI/Iﬁ MHOTOYIECH, OCHOBHBIC CUMMETPUYCCKUE MHOTOYJICHBI.

G. G. Khamov, L. N. Timofeeva

Use of the Theory of Polynomials to Drawing up and Solve Diophantine Equations

The article is devoted to the problem of the formation of the content of training in the pedagogical higher education institution
where a future teacher will be trained for the work of the various profile, including work in classes with profound studying of the
subject. During Mathematics lessons in classes with its profound studying the arithmetic line which is based on the whole and natural
numbers which includes the elements of the theory of the diophantine equations is important. In the article the methods of solution
and drawing up the diophantine equations using some properties of polynomials, formulas of the decomposition of polynomials on
multipliers are considered. The examples of the solution and designing of the equations containing mutually simple polynomials are
given. The decomposition method on multipliers is applied in solution of problems of the mathematical competitions. The possibility
to use a number of formulas containing polynomials and their decomposition on multipliers in the theory of the diophantine
equations is shown in the article. The process of the use of these formulas, both for solution, and for drawing up the equations is in
detail described with certain examples.

The questions of the use of the theory of symmetric polynomials to research the diophantine equations are considered. The
examples of solution and drawing up the equations with the use of formulas where some symmetric polynomials are expressed
through elementary symmetric polynomials are given.

Keywords: a diophantine equation, mutually simple polynomials, polynomial decomposition on multipliers, a linear equation, a
symmetric polynomial, main symmetric polynomials.

Bo3moxkHOCTH  HMCIOJB30BaHHSA  AUO(AHTOBBIX
YpaBHEHUH B KOHTEKCTE€ y4eOHOW MaTeMaTH4YeCKOU

B coBpemMeHHBIX YCIOBUSIX OCHOBHBIM Hampase-
HUEM COBEpIICHCTBOBaHUs y4eOHOro Tpoliecca B

JEATSILHOCTH CTYJECHTOB M UX MPOo(heCcCHOHAIBLHOTO
poCTa OMpEeNeNsiFoTCs TeM, YTO Teopus IUo(aHTO-
BBIX YPAaBHEHHUH TECHO CBSI3aHA C BY30BCKHM KypCOM
TEOPHUH YHCETI, €€ DIIEMEHTHI BKIIOYCHBI B TIPOTPaM-
My KJIACCOB C YIIIyOJICHHBIM U3yYeHHUEM MaTeMaTUKH
¥ B 3a/laHUsl €IWHOTO TOCY/IapCTBEHHOTO SK3aMeHa
mo mareMartuke. [l WCmonp30BaHUS YKa3aHHBIX
BO3MOXXHOCTEH JTOCTATOYHO K COAEPIKAHUIO HEKOTO-
PBIX TEOPETUKO-YHCIIOBBIX TEM MPUBJIEYb TPUMEPEI,
comepxxamue THo(aHTOBBI YPaBHEHHUS, 3a]1a9H, TIPH-
BOIIAIINE K PEUICHUIO TaKUX ypaBHEHUH, a Takxke
3a/1a4 Ha COCTABJICHUE CAMUX YpaBHEHU.

©XamoB I'. I'., Tumodeena JI. H., 2014

CpPeIHeH IIKOJIE W BBICHIMX YYE€OHBIX 3aBEICHHSIX
SIBIISIETCSl Pa3BUTHE aKTUBHBIX METOJOB OOydYeHHUS,
KOTOPBIE TIO3BOJISIFOT HE TOJBKO IVIYOXKE MPOHUKHYTh
B CYTh M3y4aeMbIX (DAKTOB, HO M MOBBICUTH HHTEPEC
K OOYYEHHUIO BCIEICTBHC JUYHOTO YJacTHUS B IMOIY-
YEHHM HOBBIX 3HaHWM [2-5]. JlnodaHTOBBI ypaBHE-
HUS SIBIISTFOTCST OTHAM U3 CPEICTB, CIOCOOCTBYFOIIHX
Pa3BUTHIO ATOrO HAIIPABIICHUS.

Nmeercs Hemano auodaHTOBBIX YpaBHEHHMH, IS
pEIICHNS ¥ COCTABICHHUS KOTOPBIX MOTYT OBITH HC-
MOJIb30BaHbl HEKOTOPHIC CBOMCTBA COIEp KAIIUXCS B
HUX MHOTOYJICHOB.
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Paccmorpum R
€x* +1 ¢°+330 =2014€x* +2 .

2x% +1, 3x® +2 B3aUMHO IPOCTHL JTO CICIYET U3

ypaBHCHUE:!
MHorouneHs!

~
paBencTBa 3X? +2 = 26€x? +1 - x?,Tak Kak 06Ot

oGmmii renblii genurens umcen Buaa 2X°+1 m
3x%*+2 OyAeT JeNuTeNIeM Yuciia x? , TO €CThb 00-
muM gennrenem uncen 2x°+1 u X, a, cienoa-
TenbHO, AenuteneM 1. [Toatomy U3 ypaBHeHHS ciie-
JyeT, uTo umcna Buga 2X° +1 JOMKHBI OITH JeiH-
TeleM 4YHuclia 2014. JTO BO3MOXHO mnpuXx=0,
x=13. IlogcraBnsieM B ypaBHEHUE W HaXOOUM pe-
menus: X==3, y=14.

IIpumepsr:

2 1 &3 D 3
€x* +1 €° +118 =2014x%. Orser: x=3, y=14.

~, ~
€x* -1 €° +7 =2014x°""°. Otper: x=1, y=10.
~

CocraBieHHE TaKOro BWAa YypaBHEHUH HaJ0
HaYMHATHh C MOAOOpa JBYX B3aWMHO MPOCTHIX MHO-
rowienos, Hanpumep, 4x2+1, X u kosdduumenta
(6epem uwmcino 2015). Hckomoe ypaBHEHHE

~

2 ~
€x* 11 ¢ =2015 (1)

f@¢ =y*+ay+b.

Tak kak 4ucino Buga 4X +1 siusieTcs nenuTe-
jneM yucna 2015, To HenocpeACTBEHHOW MPOBEPKOH
HaXOJUM BO3MO)KHBIE 3HAYCHHS IS IEPEMEHHON X

0, £1, £4. [lns cocTraBieHus pa3pelinMoro ypas-
HeHwus (1) BBIOMpaeM OHO U3 HUX, HallpuMep, X =4

Torna muorownen f € :: y?+ay+b mHazo BbI-

6parh Tak, 4TOOBI ypaBHeHHEe Y2 +ay+b-124=0
UMENI0  TENIOYHMCIICHHBIH KOpeHb. Ecnu  B3ATh,
Harpumep, a =6, To 9uciIo b IOMKHO OBITH TAKUM,
yT00bl 133—b OBUIO TOMHBIM KBajpaTOM, T. €.
t? =133-b. Bumkaiimme kBagpatel K umcmy 133
10 11?2 =121 u 12% =144; B nepom ciyuae b=12
, Bo BTopoM b=-11.
ITonyuaem ypaBHEHUS:

€x? +1 ¢? +6y-11 = 2015x.

OrtBer: {1;9;(1;—15::.
€x“ +1 47 +6y+12 = 2015¢.

Orser: ¥;8,€28,€-14,€2-14_ .
I[IpoBepkoii yOexkaaeMcsi, 4TO MPU JPYTHX BO3-

MOXKHBIX 3HaYCHUAX X CIBIX peH.ICHI/Iﬁ COCTaBJICH-
HBIC YpaBHCHUA HE UMCIOT.

BLI6I/IpaeM B3aUMHO TPOCTBIC MHOTI'OYJICHBI

2
6x° -1 u Xx". UccnemyeM BO3SMOXHOCTH COCTABIIe-
~

2 =~ n

HUS ypaBHEHMS BUJA 6x -1f¢ =2015¢".
HaxonuM Bo3MOXKHBIE 3HAYECHUST X, TIPU KOTOPBIX

2
gnciao 6X° —1 sBuserca memurenem uuciaa 2015:
x=0, x==1. lnsg cocraBneHus ypaBHEHUsI BHIOU-
paem Xx=1. Ilomyuum ypaBHEHHUE OTHOCHUTEILHO
~

nepemennoii y: f € =403. Paccmorpum KyGuue-

ckoe ypasuenue ay® +by?+c=403. 3azaem Ko-
pEHB 3TOro ypaBHeHus: Y =5 u mogOupaem uucia a

, b, C, 4roOm
125a+25+c =403.

Ilonyunnu ypaBHEHUE TEPBOM CTENEHHU C TPEMs
nepemeHHeiMd @, b, C, KoTOpoe pemaercs ¢ Mo-

BBIIIOJIHAJIOCH PaBE€HCTBO

MOIIBI0 cpaBHeHMd. OnHO U3 peleHuit: a=3,
b=1, c=3.
Jlerxo YCTaHOBUT, 410 ypaBHEHHE

3y* +y?-400=0, kpome Yy=5, Apyrux uembx
KOpHEH He nMeeT. [ 3Toro 10cTaToyHo pa3aeinuTh
muorounen 3y®+y®—400 wa y-5 u momyumm

KBaJIpaTHBIM TPEXWJICH, HE UMEIOIINN LEJI0YNCIIECH-
HBIX KOpHEH. ITonyuaem YpaBHEHUS:

6x> —1}y3 +y? +3:: 2015x" mpu N — dyeTHOM
(uanpumep, 2014) nBa pemenns: 5:, €15 ; upu
N — nederHoM (Hanmpumep, 2015) ogHO pemieHue:
G5

IIpumepsr:

@+ ax+1 €7 +4y-1 =2015¢
Orser: §;23,€,-27 .

€ —5x+7 4 +6y+10 =2015¢—3 .

Orser: $,15,€;-21

[lpy pemieHHH STOrO ypaBHEHHs yOexaaemcs,
4TO MHOTOWICHB! X° —5X+7 U X —3 B3aUMHO Ipo-
CTBI. 910 ciemyer 3 paBeHCTBa
X2 —5x+7=6€-3" + -3 +1.

€1 4°+7 = 20144,

Orser: 4,10, €110 .

€x* +1 ¢° 118 = 2014¢°,
OtBer: X=-3, y=-14.

OIMH U3 METONIOB pelIeHHUs AMO(BAHTOBBIX ypaB-
HEHUH TpeAnoyiaraeT BO3MOXKHOCTh Pa3JIOKEHHUS
MHOTOUJICHA, COACPIKAIIEr0 BCE BXOMASAIINC B ypaB-
HEHHE [IePEeMEHHbIE, Ha MHOXKUTEINH, KOTOPBIE 3aTeM

[IPUPABHUBAIOTCS BO3MOXHBIM JEIUTEISIM 4HUCIIA,
CTOSIILIETO B JAPYTOM 4acTH YpaBHEHHUS, U TaKUM ITy-
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TEM HaXOJAT IICJIbIC PEUICHUS JaHHOTO ypaBHCHUSL.
[Ipomecc cocTaBieHUsT TakuX YpaBHEHHU OCY-
MIECTBISETCS B oOpaTHOM mopsiake. Hampumep, Oe-

pem dopmyny &—a € —b =xy—bx—ay+ab. Co-
craBisieMoe ypaBHeHHe Xy—bx—ay=2015. Uucna
a, b moxgbupaem Tak, 9TOOBI IMOCIE Pa3IOKEHUS HA
MHOXHTEIH HOJYYHIIOCH ypaBHEHHE
&«-b ¢-a=2. Torna ab=—2013. Omun u3 Ba-
puanToB a=-183, b=11:
«-11§+183 =2 < xy+183x—11y = 2015.
MHoxecTBO peuieHuit:
42,-181, €3 -182,(0; 185, ¢; -184 .
3aMeHMM B TOTY4Y€HHOM YPaBHEHHUHU IE€pPEMEH-
HyI0 XHa X2
X%y +183x* —11y = 2015.
Otser: §;-184, € 3,-184 .
Bepem mpyroit Bapuant: a=671, b=-3 u me-
PEMEHHYIO Y 3aMeHsieM Ha Y°
xy? —671y3 +3x =2015.
OtBer: X=672, y=-1.

PaccMoTpuM Tipoliece cocTaBlieHHsT YPaBHEHUS C
UCTIOIb30BaHUEM (POPMYJIBI:
€x+b €y+d =e < acxy+adx+bcy=e—hd.
Brauasne 3amgaem uncina € u e—bd. Hanpumep,
e—bd=2015 e=1, bd=-2014, b=-19,
d =106. ITomyuaem ypaBHEHUE
€x —19:¢y + 106:2 1. BO3MOYHEBI JIBa BAPUAHTA:

ax=20 ax=18

{cy —-105 " {cy - 107’

TO €CTh YPaBHCHHUE PA3pEIIUMO, €CIIH & — JIeNH-
Teab 20, C — menutens -105 wm a — geautens 18,
C — nmemutens -107. Hampumep, mpua=5, c=7
nmonmyyaem ypaBHeHme: 35Xy +530x-133y =2015.
Pemenune: x=4, y=-15.

YpaBHEHHE MOXHO YCJIOXKHUTh, 3aMEHUB Tepe-
MCHHYIO X Ha X2

35x?y +530x? —133y = 2015.
Pemenns: € 15, €2,-15.

C MTOMOIIIBIO (hopmynsl
&«+ay &+by =x*+ €@+b xy+aby’ moxmO co-
CTaBUTH pa3pelIuMble yPaBHCHHUSI BUJIA

x? + @+b xy+aby’ =k, (2)

JUISI KOTOPBIX BBIOMpPAETCs KOHKPETHOE YHcio K
wm ab. Hampumep, mpu k=2014 mnomnydum
&-+ay &+by =2014, upu stom

X+ay=m
{ , m-n=2014.

X+by=n

YroOrl ypaBHEHHE UMEJIO IISIIBIC PEIICHHUS YHCIIO
a—b nmomxuo ObITE AenuTeneM unciia M—N. Oque
13 BO3MOXKHBIX BapuantoB m=106, n=19, a=31,
b =2. Ilonyuaem ypaBHEeHuE:

x? +33xy +62y* =2014.
Orser: 433, €13 -3,¢12-3,€1123 .

Ecnu BeiOparh m=53, n=38, a=8, ., _ wu
nepemMennyio Yy 3amenuts Ha Y%’ To momyunm
ypaBHEHHE:

X% +xy'%7 —56y2°1* = 2014.
Orser: 451, €461, €¢45-1,€6,-1 .

B ypaBuenuu (2) BeiOuMpaem umcino ab=2015,
ofMH u3 BapuaHToB a =65, b =31. Torna

{x+65y=m, —

X+31ly=n

71 34y =M-—N, TO €cTb M—N TO0JHKHO JCIUTHCS
Ha 34. Omun u3 BapuantoB: m=37, Nn=3, nomiy-
YaeM ypaBHEHHE:

x? +96xy+2015y% =111.
Orser: 4281,€8 1,68 -1,¢681 .

D70 ke MHOXKECTBO PEIICHUH OYIyT MMETh ypaB-
HCHUA:

X% +96xy° +2015y°® =111,
X% +96xy??1° + 2015y =111.
Dopmyiy
ax+by cx+dy =acx*+ ad+bc xy +bdy?

MOJIb3YEeM JIJIsl COCTABICHHS YPABHEHUS BU/IA:

acx? + €d +bc xy+bdy? = 2015 (3)

OnuH U3 BapUAHTOB:

ax+hby =65

{cx +dy=31

Uucna a, C BeIOMpaeM NPOU3BOJIBHO, HAIPH-
mep, a=3, c=2.

W3 cucrembr

3x + by =65
2x +dy =31

MOJIy4aeM, 4To ypaBHeHHE (3) MOXKET UMETh pe-
menwus, ecau ynciio 2b—3d memwmr 37, TO ecTh YmC-
na b, d moxHO BEIOpaTh cpeau pelieHnit TMHEeHHO-
ro ypaBHEHUS ¢ AByMA nepeMeHHbiMu 2b—3d =37.
Hampumep, b=5, d =-9. HMckomoe ypaBHeHuUe

6x? —17xy—45y? =2015.
Orser: 40,1, €20;,-1 .
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Te xe PeHICHUA UMCIOT YPABHCHUA
6x> —17xy°® —45y° = 2015;
6x% —17xy?°*° - 45y*93° = 2015,
B dopmyne
€-a ¢-b €-c =xyz—ayz-bxz—cxy +
abz+acy +bcx —abc
Oepem uncna a=2, b=19, ¢=53, npousseneHue

kotopbix paBHo 2014. CocraBisieM YypaBHEHHE
Xyz—2yz—19xz—53xy+38z +106y +1007x = 2015

, KOTOpOE ¢ MOMOIIBIO paccMaTpuBaeMoi (opMyJIbl
npeolpasyercs K ypapHenuo & —2 ¢ 19 € -53 =1
, MHOKECTBO pelmeHnuii  KOTOpPOro
€,20,54 , €1852 , €:20,52 , 1854 .
JInst pemeHnst U COCTaBJICHUST HEKOTOPBIX JIHO-
(aHTOBBIX YpaBHEHUH, COAEPXKAIIMX CHMMETpHUYe-
CKHE MHOTOYWICHBI MOTYT OBITh HUCIIOJIB30BaHbI (HOp-
MYJIbl BBIP@XKAIOUIME UX Yepe3 NEMEHTApHbIC CHUM-
METpHYECKHE MHOTOWICHBI OT MEpeMEHHBIX X, VY,

2: 0, =X+Y+1, 0, =Xy+XZ+YZ, 05 =XyZ (cM.

[1]):

xX2+y?+22=0,"-20,,

x*+y®+2° =0,° -30,0, + 303,

X2y +xy? +x°z2+xz2° + y’z + yz* = 0,0, — 305,

x*+yt+2* =0, —40,%0, + 20," + 40,05,

x2y? +x%2% +y*2% = 0,” — 20,03,

Cy+xy* + X2+ x2% + Y2+ vy =0,%0, - 20,° — 0,0,

Cy ety st ey 1y 20,0, - 20,00, 0,0,
®opmyny (2) MOXKHO MCIOIB30BATh I COCTaB-

JIeHUs U peLeHus ypaBHEHUH BUJA
x> +y3+2° —3xyz=n.

Ucxons w3  paBerctBa  (2)  momydum
0'13 -30,0, =n. Hanpumep, npun=4:

2 ~
o ‘rl —30, =4. IlpupaBHuBas MHOXKHUTEIN O,

2
0,” —30, BO3MOXHBIM JenuTensaMuucia 4, mNpous-
BE/ICHUE KOTOPBIX PAaBHO 4, MOJIy4HMM BO3MOXHBIE
3HAUCHHS A1 Oy, O,

o, =1 o,=-2 |o,=4

{0'2 =-1 {0'2 =2 {02 =5
Hcmonezys popmyny (1) momyuaem Tpu ypaBHe-
HUSE: X2 +y*+2%2=3, x?+y*+2%=0,
x? +y%+2? =6, cpeu peleH il KOTOPBIX HAXOMSAT-
x> +y3+2° —3xyz=4.
HemnocpenctBeHHOW NpPOBEPKOM HAXOAUM PEIICHUS:

Ci pPCHICHHSA YpPaBHCHUA

€11, €21, €12 . Ananornuso HeCTeMyIOTCS
ypaBHEHHsI TpH JApYrux 3HauyeHusx N. Hampuwmep,
npy N =2 1ENBIX PEIICHUI YpaBHCHUE HE HMECT.
YpaBHeHue

X2y +Xy? + X2z +x2% + y?z+yz* +3xyz=n

CTaBJII€TCA U UCCIETYeTCs C MOMOILBI PaBEHCTBA
(3), 13 KoTOpOrO CHIeAyeT PaBHOCUIIBHOE YpaBHEHUE
0,0, =n. Ilpun=2, Hanpumep, yCTaHABIUBAEM C

CO-

moMotipio (1), 9TO pemeHus] AaHHOTO YPaBHEHUS
HaXOJATCS CPE/IA PEUICHHI YPaBHCHMIA:

X2 +y?+22 =3, xX*+y*+2* =2,
X2 +y?+22=5, x*+y*+2* =6.
HenocpeactBeHHON NPOBEPKON HAXOIUM LIEJIbIE

pelIeHHs MOyYeHHBIX YPaBHEHUH U Cpean HUX BbI-
OupaeM Te, KOTOpBIE YJOBJICTBOPSIOT 3aJaHHOMY

ypasmenmo: €10, €01, €11, €210,
¢-20, €201, ¢0;-2, €¢;-21, ¢:L-2
L €2-L1, €21-1, €-2-1, €5L-21,
¢-L-2, €LL-2.

dopmynel  (4)
Xt +yt+zt -2y +xz+ ny =N mpeobpasyercs K

C  IIOMOIIBIO ypaBHEHUE
3
BULY O, 61 -40,0, +40, =n.
Paccmorpum cnywair mpun=1. Ilonydaem nBe
CUCTEMBI:

01 - 1 Gl =
0,) —40,0, +40, =1 0, =03
Gl = _1 O'l = —1
3 = :
o, —4o,0,+40;=-1 O, =—0;
HccremnyeM mepByio CUCTEMY:
X+y+z=1 y+z=1-X
= ~ ~ -
Xy+Xz+Yyz—Xyz=0 €«-1¢z+x =0
Ecmn x=1, to y=-z. IlodyyaeM MHOXECTBO
pewenuii Buna € —2; 2 , 7 — moGoe Lenoe vucio.
Ecmm x#1,a yz+x=0, 10

x#1 x#1
yz=—X < 9x#0 .
x+y+z=1 |4~z §-1=0

Momyaem BO3MOXHBIE HAOOPBI PeLICHHI I
x=1, x=20: €&L1, €&-x1, €21 —x_. Ipo-
Bepkoii yoesxnaemcsd, uto €;1; l: — pellleHne ypas-
Henus npu X=-1, T. e. €L 1 1:. O0001as HaaeH-
HBIC PELICHUs], TIOyIHM MCXOJIs M3 MEPBOM CUCTEMBI
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MHOXKECTBO peluenuii nannoro ypasaenns: € t; -t
Ct;Lt, ¢-t;1 ,tmeteZ.

Hccnenys BTOpyrO cuCTEMY, HailieM Bce MHOXe-
CTBO peuieHuit YpaBHEHUS:

F4-LU €G-t C-t-1 G- €rL G-t 1]teZ .
PaccmoTpum ypaBHEHUE
&y+xz+yz o —x2y? —x*z% —y?z® =n.
9acTh YpPaBHEHHS €CTh CHMMETPHYECKHIl MHOTO-
4JIeH, KOTOpbIH B cuity dopmyinsl (5) paBen 20,075,

JleBast

TO ecTh 20,05 =N. OTClona BUANM, 4TO IIPH HEYeT-
HBIX 3HAYCHUSAX N JaHHOE YpaBHEHHUE B IIEJBIX YHC-
JaxX Hepa3permo.

I[Ipun=6 mnDoxy4aeM ypaBHEHHUE
MHOXXECTBO PEIICHMIA:

€L, €L-1-1,€-5-1,€L3-1;

{Gl; ~1,3,€311,¢-31,€¢L-3_ }

I[Hﬂ PEeUICHUA U COCTABJICHUA YPaBHCHUA
Xy +xy? +x3z+x2® +y*z+ 2%y + &+ y+2z xyz=n
MIpUMEHSIEM (1)9pMYJ'Iy (6), 13 KOTOPOU CIemyeT, YT

o, ‘)_12 —-20, =n.
Ipun=2 MOJIy4aeM, 4YTO
0'12 —20, =x*+y® +12° MOXeT NPUHHMAThH 3HAUe-
Hus paBHBIE 2; -2; 1; -1. Pemenns umeroT ypaBHe-
st X2 +y? +22 =1, x?+y?+2% =2, u3 KoTOpHIX
BBIOMpaeM pelieHHs JaHHOTO YpaBHEHHS JIsiN =2
€10, €01, €11, €L-L0, €L0;-1,
0 -1-1.
YpaBHeHUE
C+y+z ky+xz+yz’ -xPy?—xPyd -
X322~ 232 —y322 —2%y? =n
Uccnenyercs ¢ TIOMOIIBHO dbopmynst (7). Tomyuum
ypaBHEHHE fo-lz +0, g3=n.
[pun=1 MHOXECTBO

L1, €15-1,¢-1-1".
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