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IHOJIMHOMMH OT TPETA CTEIIEH
C KOJIMHEAPHU KOPEHH

DCaga I'po3neB, Becesiun Henkos
YBucwe yuunuwge no sacmpaxosane u gunancu — Coust

Pestome. Pasrmienana e reoMeTpuyHa Bpb3Ka MEX/y IIOJIMHOM C KOJIMHEAPHU KO-
PEeHU ¥ KOPEHUTE Ha HeroBara IPOM3BOJIHA ITOCPECTBOM €/IHa CIEIHaTHa eJIHIICca,
TIOPOJICHa OT KOPEHUTE Ha TIOJIMHOMA.
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YBon. M3BecTHa e eqHa reoMeTpUYHa Bpb3Ka MEXy KOPEHUTE Ha TIOIMHOMUTE
OT TpeTa CTEINEH C HEKOJIMHEApHNU KOPEHH U KOPEHUTE Ha ChOTBETHHUTE UM HPOU3-
BoaHu. Criopen Ta3u Bpb3Ka, aKO KOPEHUTE HA MOJIMHOM OT TPeTa CTEIEH ca pasIo-
JIOKCHU BbB BbPXOBETE Ha TPUBI'BJIHUK, TO KOPEHUTE HA HEroBaTa MPOMU3BOIHA CE
HaMupar BbB (POKYCHTE Ha €JIUIICaTa, JONMPALIA CE 0 CTPAHUTE Ha TPUBIBIHHUKA
B texuute cpenu (Nenkov, 2010). OcBeH TOBa CHIECTBYBAT MOJMHOMHU OT TpETa
CTEIEH C KOPEHH, Pa3MOJIOKEHH B TOUYKH, KOMTO JIS)KaT BbPXy €1Ha IIpaBa. 3aToBa
Bb3HUKBA BBIPOCHT 33 Bb3MOKHOCTTA /1A ChLIECCTBYBAT T€OMETPHUYHH BPB3KH MEXIY
KOPEHHUTE Ha TO3M B[] IOJIMHOMHU U KOPEHUTE HAa TEXHUTE PON3BOAHH IOCPEICTBOM
noaxoasy enurncu. Okasga ce, ue ogo0H! TeOMETPUYHHI BPB3KHU ChILECTBYBAT, HO
C T0-pa3iiidHa reOMeTpUYHA CTPYKTypa oT pasrienanure B (Nenkov, 2010).

CneuuajiHa equrnca M celMaJHAa OKPb/KHOCT, ONlpeleeHd OT TPH KOJIHU-
HeapHH TOYKM. Pa3kpuBaHETO Ha reOMETPUYHHUTE BPB3KU MEXIY MOJIMHOMH OT
TpeTa CTENeH U CbOTBETHUTE UM MPOU3BOIHM 1€ IPOBEAECM B ITOCIEAOBATEIHOCT
OT HSIKOJIKO TIOMOIIHY TBbPAEHUS. Te3u TBbPICHUS Ce OTHACST 10 KPUBH OT BTOpA
CTEIIeH, ONIPEENICHH OT PaBHOCTPAHHH TPUBI'BJIHULHN C KOJTMHEAPHU BHPXOBE.

Jlema 1. Axo mouxume 4,, A, u A, nexcam na eona npasa I, a mouxume P u
P' (j=123) ca maxusa, we mpuvevinuyume A,AF , A,AF', AAP, AAP],
A AP, u AAP ca pasnocmpannu, mo moukume P! u P! (j=1,2,3) nexcam na edna

enunca k.
JokazaresicTBo. Pasmiekiame KOOpANHATHA CHCTEMA ¢ abCIIMCHA OC T10 TpaBa-
Ta | ¥ KOOPJMHATHO HAYaJIo B LIEHThpa Ha TexecTTa G Ha Toukute A, A, n A,.
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Heka cripsMo BbBe/IeHaTa KOOPAMHATHA CHCTeMa abeiycuTe Ha ToukuTe A , A 1 A,
ca ChOTBETHO @, A, U d;. Thil kato G € UEHTHp Ha KOOPJAMHATHATA CHCTEMA, TO
a,+a,+a; =0. OT mocneaHoTo PaBeHCTBO JIECHO CE BIK/A, Y€ CA M3IIbIHEHH
paBeHCTBaTa

(1) al —a,a, =a; —aa, =a; —aa, =3R’,
KBJETO R e peanHo MOJOKHUTETHO YHCIIO.

Koopmunarure na Toukure P/ u P/ (j=1,2,3) ce uspasssar mo creaHus
HAYMH:

P,[a2+a3 |a2_a3|‘/§j P!(%"’al |a3_a1|\/§j Pr(‘ll"'az |al_a2|\/§j
(2) 1 B 5 ) s Ly ) 5 2 s L3 ) ) 2 )

E{az-'_a} _|a2_a3|\/§j Pz!{a3+a1 _|a3_al|\/§j P}r{al‘{'az _|al_a2|\/§J.

272 2 72 272

®@urypa 1

Or (1) u (2) necuo ce Bxna, ye TOUKUTE Pj' u P (j=1,2,3) nexar na
enumicara k, ompejiesicHa ¢ ypaBHCHHETO
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3) k:—+ =
C ToBa 1eMara € JoKa3aHa.
Jlema 2. Axo moukume A,, A, u A, nesicam na eona npasa |, a mouxume G;. u
G! (j=1,2,3) ca yenmposeme na pasnocmpannume mpuvevinuyu A AP, A, AR,
A AP, AAP, AAP u AAP, mo moukume G, u G (j=1,2,3) rexcam na edna
oxpvocHocm C.

Joxa3arescTBo. Pasmiexiame chiara KOOpIHMHATHA CHCTEMA, KAKTO B I0Ka3a-
TencTBOTO Ha siema 1. Koopaunarure Ha TOUKHTE G; u G;' ( j= 1,2,3) ce u3pa-
35BaT 110 CJICHUS HAYHH:

G1,£a2+a3 |az—a3|\/§J’G,[a3+al |a3—al|\/§J,G,(al+a2 |al—az|\/§J’

’ 27 6 )7L 27 6

2 6
Gt a, _|a2—a3|\/§ a, +a, _|a3—a1|\/§ a, +a, _|al_a2|\/§
) ) .

G] ’ G; 4 G3” ’
2 6 2 6 2 6
Or (1) u (4) necro ce Buxza, 4e ToUKUTE G]" u G;' (] =1, 2,3) JIC)KAT Ha

OKPBIKHOCTTA C , OIpCACI/ICHA C YPABHCHUCTO

(5) C:x’+y"=R".

C ToBa nemara e JjoKa3aHa.

Or pasencrsara (3) u (5) ce monyuasa, ye eqMHCTBEHUTE OOLIM TOYKH HA
emanicatra k u oxpwxuocrra C ca Vi (=R,0) u V,(R,0). Cnenoparenno e ca
BbpXoBe Ha k . [1o TO31 HAauMH J0KA3aXMe ¥ CIIeHAaTa:

Jlema 3. Oxpvorcnocmma C u enuncama k ce donupam éve evpxoseme V, u 'V,
nedxcawu 6bpxy markama oc na k.

3abenesicra. Tlopamu cUMeTpHsTA € SICHO, He 1BeTe mectopku Toukn P/, P/
u G, G} (j=1,2,3) nexar na kpueu oT BTOpa cternen. Jlema | yroumsea,
4ye TOYKHTE Pj' , Pj" JIeKaT Ha eNUICa, a JIeMa 2 YTOYHSBA, Y€ TOUKHTE Gj'. , Gj'.'
( j=12, 3) JIKAT Ha €IHA OKPBIKHOCT.

3. Bpb3Ka MekKIy KOpeHHTe HA IMPOM3BOIHATA HA MOJMHOM OT TPera cTe-
IeH ¢ KOJHHEeapHH KOPEHH H BbPXOBeTe OT MAaJKATA 0C HAa eIHA CIeluaaHa
eannca. Cera 1ue mokaxewm, 4e Bppxosere V| u V, Ha k ca Thpcenara Bpb3ka
M€Ky CIIOMEHATUTE B HAYAJIOTO TIOJMHOMH M TEXHHMTE IPOM3BOAHU. [10-TOUHO, B
CHIIa € CIIeNHaTa:

Teopema. Axo eoun nonunom P(z) om mpema cmenen na rxomnnexcna
APOMEHAUBA ¢ KOMNILEKCHU KOeQUYUCHMU UMA KOPEHU 6 MPU PAZIULHU MOYKU
A, A u A om eona npasa I, mo npouseoonama P'(z) na P(z) uma xo-

(4)
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penu 6v6 6vpxoseme om mankama oc na exuncama K, onpedenena om evp-
Xogeeme Ha pAGHOCMPAHHUME MPUBSLAHUYU, NOCMPOEHU GbPXY OMCeuKume
AA, AA U AN

Hoxa3zaresncrBo. Pasmiexname ['aycoBa KooparHaTHa CUCTEMa C peajiHa OC 110
npasara l. CnpsMo Ta3n KoOpIMHAaTHA cucTeMa aukcure @,, a, U ad;, CbOTBET-
Ho Ha Toukute A, A, u A, ca peannu umcia, a Toukute 0T okpbxkHOocTTa C Ce
ONPEIENAT C YPABHEHUETO

(6) C:37z7-(a,+a,+a,)z—(a,+a,+a,)7+aa, +a,a, +a,a =0.

Or (6) crensa, ue npeceunute Toukn Ha oKpwkHOCTTa C ¢ peamnara oc |,
KOATO MMa YpaBHEHHUE Z = Z , YOBJIETBOPSIBAT PABEHCTBOTO

(7) 37" -2(a,+a,+a;)z+a,a, +a,3,+a,a =0.

Heka cera P(Z) e Hopmupan moiuHOM OT TpeTa CTENEH ¢ KOPEHH B TOUKHTE
A, A, u A,. Or dopmyrure Ha Buer crensa, ue P(z) u meroara nponssonma
P’(Z) ce mpeacTaBAT 10 CIIGHMS HAYMH:

(8) P(2)=7"-(a,+a,+a,)2° +(aa, +8,8, +a, )2—aa,a, =0,
(9) P'(z)=3z*-2(a,+a,+a,)z+a,a, +a,a, +a,a =0.

Ot (7) u (9) cnensa, ue xopernre Ha P'(Z) cwBmagar ¢ npecednute TOUKH
na okpbxkuocrra C ¢ mpasara | . Cera or nema 3 ciensa, 4e Teopemara € B cuia
3a pasmiexaanus noxunaoM P (Z). Thif KaTo BCEKH MOTMHOM OT TPETa CTEICH C
KOJIMHEAPHU M Pa3JIMuHK KOPEHU MOXKE JIa CE€ NPHUBEJIE B MOJIOKEHHE TTOA00HO, HA
P(z) , TO TeOpeMara € B CHJjia 3a BCHUKU TTOTMHOMH OT Pa3TICKIAHMS BUIL.

JlokazaHaTra TeopeMa MMa CMHCBI U KOraro JBE OT TOYKHTE ChBHAjar. IIbp-

BO Le TOKaxeM, de exuncara K e Hambino onpenenena. Heka A = A, . Torasa
Pl"Ef)z,?M', 1”5 ZVIEM"’ 3’5 3”5&, G:{E é EG’, G{’E’ é’ E”G” "
s =G5 = A . Oxprxrocrra C e HarbiHo onpenernena ot toukute G, G” u A .
[peceunnte Toukn Ha C u | ca A u V,. Cienoarenso BbpxoBeTe Ha ThpceHara
emunica K ca V, = A u V,. OcBen ToBa npasara t, kosito MuHaBa npe3 A u e
neprenaukynspHa Ha |, e o6ma normparenna 3a C u K. Cera K e manbino on-
penenena ot roukure V,, M, M", A =V, u notmparensa t B A . [lo-Hararsk e
sicHo, ve omuHoMbT P (Z) ¢ iBoen kopen B Toukata A M IPOCT KOpeH B TOUKaTa
A, uma npoussonna P'(2), kopenure Ha kosTo chBnanar ¢ Bbpxosete V, = A 1
V, na enuncara K . Ciyuante, xoraro P(z) =P (X) e nomunom ¢ peannn koedu-

[IMEHTH Ha peajHa MPOMEeHIMBa X, ca JIEMOHCTpUpaHu Ha dur. 2 u 3.
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POLYNOMIALS OF THIRD DEGREE
WITH COLLINEAR ROOTS

Abstract. It is considered a geometric relation between a polynomial with
collinear roots and the roots of its derivative by means of a special ellipse, which is
generated by the roots of the polynomial.
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