Teopema be3y. Cxema opHepa

Aneebpa u Ha4ana MamemMamu4yecKo20
aHanusa— 10



dTbeHH bBe3y (1730 - 1783) -
dopaHUy3ckun  mMatemMaTtuK,  YfieH
[Tapwxckon akagemMmum Hayk

[lpenogasan mMatemMaTtuky B Yuunuiie
rapgemMmapuHoB (1763) u Koponesckom
apTunnepumnckom kopnyce (1768).

OcHOBHbIE ero paboTbl OTHOCATCHA K
anrebpe (nccnepgoBaHWe — CUCTEM
anredbpanyeckmx ypaBHEHUN BbICLUUX
CTENneHen, NCKNYeHne HeEN3BeCTHbIX B
TaKkMX cuctemax n ap.)io

ABTop wectn TOMHOro  «Kypca
MaTeMaTUKN» (1764—1769),
HeOo4HOKpaTHO nepe nsgasaBLUErocs.



Teopema beay: OcTaToK OT AeneHnsa mHoro4rnieHa P(x)
Ha ABYUSieH (X — a) paBeH P(a)

[1lokasaTenbCcTBO.

[Tlogennm c octatkoM MHoro4vneH P(x)Ha OBydneH (x —a):
P(x) =Q(x) (x—a)+ R(X)

T.K. cTeneHb R MeHbLUEe CTeneHun (X —a), To R(x) —

MHOIOYNeH HyneBoOW CTENEHMN, T.e.

R(Xx) = R —4ucno.

[lpou x =a,nmeem P(a) =Q(a) (a—a) + R(a.
P(a) =R(a). 4mo



Teopema besy: OcTaToK OT AeneHnsa mHorouvrneHa P(x) Ha ABYyYneH (x - a)
paBeH P(a)

Cnencreus
1.Yucno a sensgemcs KopHeM MHo204ieHa P(x) moa0a u mosibKo moaoa,

Koa0a P(x) Oenumcsi 6e3 ocmamka Ha 08yu4sieH (x — a)

(oTctoga, B 4aCTHOCTU, CrefyeT, YTO MHOXECTBO KOPHEW MHOro4YrieHa
TOXXOECTBEHHO MHOXXECTBY KOPHEW COOTBETCTBYIOLLIETO YpaBHEHUS)

2.C80b600HbIU YrieH MHOo2041eHa 0eriumcs Ha /160U uerbil KOpeHb
MHO204/1eHa ¢ yeribiIMuU KoaghghuyueHmamu

(ecnu ctapLinim KO3 PUUMEHT paBeH 1, TO BCe paunOHanbHbIE KOPHU
ABNAKOTCA U LenbiMK)

3.[yCcTb a — uenbIn KOpPeHb NPUBEAEHHOINO MHOro4YsIeHa A(x) ¢ LUenbiMu
koadpuumeHtamu. Toraa ans nobdoro yenoro k yucno A(k) aenutca Ha a-k

4.Ecnu yucno a sernsemcs KopHeM MHo2o4ieHa P(x), mo amom
MHO204/1eH MOXHO rpedcmasums 8 gude rpoussedeHusi (x—a) P (x),
20e P (x) - MHO2o4YneH n-1-U cmerneHu.

[TpunoxeHus

Teopema besy 1 cneacTeust N3 HEE NO3BONSIOT JIENKO HAXOAUTb pauMoHarbHbIe
KOPHU YpaBHEHWUI C LeNbIMU (paumoHanbHbiMU) KOaduuneHTamu.




x*—x*=3x-1=0.
Pewenue:
1. JeauTemn cBoboaHOro wieHa: =1.
2. f(x)=x*-x*-3x-1
f=-4
fED=0.
WNmeem, 9T0 uHen0 —1 — KOpPEeHb YPaBHEHHA.

3. Ilo TeopeMe 2 1€BYIO YacTh YPaBHEHHA MOJXKHO IIPEIACTABHTH B BHIE mpom3BexeHHA (x+1)P(x).
rae P(X) — MHOrOWIeH BTOPOH CTEICHH.

Jlns Toro uToOb! HaiiTi MHOrowIeH P(X), pasaemM x° —x° —3x—1 Ha (x+1) «yromakom»:

o el o Dy | x+1

X i =251
~2xF ~3x
—Ixr L0%
—-x-1
—-x-1
0

Urak, x° —x° —=3x—1=(x+1)(x" —2x-1).

U3 ypasrerna (x +1)(x* —2x—1) =0 moayuaem
x=-L

&S|lx=1- \/5 ;

x=1+J§

Omeem: -1: l—\/§;l+\/5.

x+1=0,
x*=2x-1=0;



Yunoam Oxxopaox NopHep (1786 — 1837)
AHIMMUNCKNN MaTeMaTUuK

OcHoBHble Tpyabl MO TEOPUN
anredbpanyeckmx ypaBsHeHUN.
C ero nmeHem casa3aHa (1819) cxema
[OpHEpa AeNEeHNs1 MHOrOYSIEHA Ha ABYYSIEH .



YacTHbIM cny4yan: ypaBHEeHUe YeTBepPTOU CTeneHun

Plx)=ayx* +a,x° +a,x2* +ayx+a,

Kospdpuuuent | Kosddunuenr | Kosddunuent | Kospdpuuuent | Cpobogurii
4
IpH X npH x? IpH e IpH X YIEH
ke 4 = 93K Ty
KoshduuueHT | KosdduuHeHT | KosbPHUHEHT | cRobonHEIA
3 A OCTATOK
opH X opH X opH X HJIEH
Henumoe = penutene ¥ YACTHOE + ocTarox
a,xt tax’ vaxt vax+a, = (x—-x,) * bxP+bhxi+bx+b | + b
0 1 2 3 4 = 0 0 1 2 3 4
MHOTOUYNEH 4-i CTENEHH MHOT'OYNEH 3-# CTEIEHH OCTATOK




PeweHue ypaBHEHMMN BbICLUMX CTENEHEN (AeNneHne MHOro4YrieHa ¢
nomMoLubIo cxembl FlopHepa)

P ACCMOTPHM PCIICHHC ypaBHCHHﬁ BBICIHX CTCICHEH, HCIIOJIb3yA MCTOA ACICHHA MHOIOWICHA C
IIOMOIIBKO CX€MBbI Fopnepa:

n=-2

4ot p x+p, =B x" +bx" +...+b_,x+b, ,Xx—a), 10

n-1

Ecm p x" + p,x

Jows | wm | o | sl Pos P |
a| b, =p0|b1 =p1+bo-a|b_, =p,+b, -alb; = p; +b, al




Pemmuts ypaBHenHe P(x)=x" —x’ —8x+12=0.

Pewenue:
JlemuTenu cBoooaHoro wiena: +1, +2, +3, +4, +6, *12.
P(1)=1-1-8+12#0,
P(-1)=-1-1+8+12#0,
P(2)=8-4-16+12=0

Uucno 2 AB1A€TCA KOPHEM YPaBHEHHA.

[Togemam P(x) Ha x-2

1 -1 -8 12
2 1 1 -6 0

P(x)=x>=x* -8x+12=(x-2)x* +x—6), me.
(x=2)(x* +x-6)=0,

[x—-2=0,

HMmeeMm: _x*’ +x—=6=0,

(x = 2.

x=-3.

| x = 2.

Omeem. 2. -3.



Pemmute ypaBHenHne X +5x° +5x° —5x—6=0.

Peweriue:
JlenuTenn ¢cBoOOIHOIO WieHa: *1,

P(1)=1+5+5-5-6=0

x o7 A o i o i

1 5 5 -5 -6
1 6 11 6 0
-1 1 5 6 0

(x=1(x* +6x° +11x+6)=0
P(-1)=1-5+5+5-6=0
(x=D(x+1)(x* +5x+6)=0
xZ+5x+6=0

X, ==3; x,=-2
Omeem:. 1:-1:-3:-2.




xt—4x? —13x* +28x+12=0.

Pewenue:
Jlenmuremu cBobomHoro wieHa: £1; +2: +3; +4; +6; +12.
P(1)=1-4-13+28+12#0,

P(-1)=1+4-13-28+12#0,
P(2)=16-32-52+56+12=0,
T.€. YHCIO 2 ABIACTCA KOPHEM YPaBHEHHA

-4 -13 28 12

2 -2 -17 -6 0
22 -5 -2 0

Umeem P(x) = (x—2)(x’ —2x*> -17x—6)=0

P(-3)=0, 1.e. unci0 —3 ABIACTCA KOPHEM YPaBHEHHA

P(x)=(x-2)(x+3)(x* =5x-2)=0

x—-2=0,
x+3=0.

x?=5x-2=0;

Omeem.: —3, 2.

(x =2,
x=-3,

5+«/§

x:

5-./33

X
L 2

2

5+\/§

2 ¥ 2




3adauu 017 caMocmoAMETbHOLO PeULeHUA.
Pemmite ypaBHEHHA ¢ moMomIbro cxeMsl [ opHepa:

1. 4x*-4x’ -9x*+x+2=0,
2. X’ -4x*+x+6=0,

3. x*'-3x-8x*+12x+16=0,
4. x°+4x* -Tx-10=0,
5

x?—-2x* -5x+6=0.



