YPOK 73

Teopema 0 pallMOHAJIBHOM KOPHE MHOI'OYJICHA C

[eJbIMUA KO3(PPUIHEeHTAMH

Theorem of rational root with integral coefficients



Ileab 00yuyeHHUsI MO
nmpeaMeTy

10.2.1.11 - npuMeHATH
TEOPEMY O PALIMOHAIILHOM
KOPHE MHOT'OYJICHA C
OQHOH IIEPEMEHHOU C
LEIBIMU
KOd(hpUIIMEHTaAMH JJIs1

HAXOXJIECHUA €r0 KOPHEUN

Subject learning
objective

10.2.1.11 apply the
theorem on the
rational roots of a
polynomial with
integral coefficients to
find the roots of a
polynomial;



Kpumepuu ouenueanus:

— 3HAET TEOPEMY O PalMOHAIBHBIX KOPHSIX MHOIOYJICHA C
LEJIBIMU KOA(p(PHUIIMECHTAMU;

— IPUMEHSET 3TY TEOPEMY IPU PELICHUN YPABHEHUM BBICIIIUX
ITOPAIKOB



[TpoBepka AomMallHero 3agaHua

Let’s check up your
homew[k




[lomaluHee 3aaaHUE o™

\/

3 2
1. Paznoxuth MHOTOWIECH 3x™ —x" —3x+1
HA MHOXXHUTEJIU METOIOM
HEOMpPEACTICHHBIX KOA(P(PUIIHUCHTOB.



work from

IlomalluHee 3agaHUE hors

Nt
2. Onpenenutb A u B Tak, 4T00BI TPEXWICH

Ax* + Bx’ +1
aenuncs de _ 1)2



Work from

IlomallHee home

ASK ME HOW!

)
%aﬁgﬂ)mfl HEOIIPEACICHHBIX

K03(HUIIMEHTOB HAWTH YaCTHOE H
OCTAaTOK OT aejieHud MHorowiena P(x) ua
MHOTOWIEH S(x):

P(x)=x"+2x"+x+1 S(x)=x-3



[Tpobnema ypoka!

Hanante KOpHM MHOro4rnieHa
P(x) = 2x3 +x% — 4x-2.



Teopema 0 paunoOHaribHOM KOpPHe
MHOro4yneHa c uenbiMu
KoadhdbunumneHtamu.

Ecnu painoHaabHOE YHCIIO p/q SABIISIET KOPHEM MHOTO4YJIEHA
F(x)=ax +ax +ax +.+a x +a Xta
C LEJIBIMUA KOA(P(UIIHEHTAMU,
TO €ro CBOOOJIHBIN YJICH ACIUTCS Ha P,

a cTapuIui KO3 PUIIMEHT JeIUTCS Ha .

Rational Root Theorem

Consider the polynomial equation

ax"+a X"'+..+ax+a,=0
Where the coefficients a,, a,, ... , a, are integers. If the rational number % ,
reduced to lowest terms, is a solution of the equation, then c is a factor of the

constant term a,, and d is a factor of the
leading coefficient a,.




Buoeo matepuan

Video material




2.3 Polynomial Equations

Example 3. Use the rational root theorem and the factor theorem to help solve the
equation: 3x* -7x* -22x+8=0

Solution:  Write a list of all possible solutions: +1,+2,+4,+8, +l +% i%

Hopefully, one or more of the integers is a root. If not, it will be necessary to check if one of
the fractions isa root. 5 >3 —7 _2) )

-6 26 -8
3 -13 -4 0

Once one root is found, the polynomial can
be written in factored form. X=-2, X=

1
. : 3
Now complete the factorization and find all 3

(x+2)(3x2 —13x+4):0

(x+2)(3x-1)(x-4)=0

, X=4

roots.

Answer: The solution set is {—2, %, 4}

Your Turn Problem #3

Use the rational root theorem and the factor theorem to help solve the

Answer: {—5,—%, 2}
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2.3 Polynomial Equations

Nonreal complex solutions of polynomial equations with real coefficients, if they exist, must
occur in conjugate pairs. Usually we obtain complex number solutions when we use the
quadratic formula or the square root property. If the number under the square root is
negative, this will give a complex number. Since there is a * in front of the radical, there will
be two complex number solutions.

"Example 5. Solve: 2x° —x?+18x-9=0

Solution: List all possible solutions: +1,+3, i9,ir1,ir§,ig 1 ,
2'72'72 X-> (2x* +18) =0
1 2 -1 18 -9
2 0 9 2x* +18=0
5 0 18 5 Use the square root W2 —_9
property to solve. _
X =13

Answer: The solution set is: {%,ﬂi}
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I, Haittv Bce pauuoHalbHbie KOPHH YpaBHCHMS!.
1) £ 46x% —x-30=0: ) 33 - 4x? 45 - 18=0;
3) 4y} 4 x-1=0: ) &~ 4¢3 - 194 4+ 106x - 120 = 0;
5) 8x! +6x° - 3%~ £ +3=0,
2. Hallv Bce KOpHM YpaBHeHHS:
) 4t 488 -1k 45=0; 2) 8t 46x° - 136 -2 43=0:
) W pdxd 46x+3=0;  4) W -x -0 4 13x-5=0,



JlomallHee 3a0aHMe:

Pa3noXuTh MHOTOUYJICH HA MHOXKUTEIIU:

1) P(x) =4x*—7x* - 5x - 1

2) P(x) =4x*+ 8x°—x* — 8x -3

3) P(x) = 2x° + 3x* + 6x° + 20x* + 60x — 36

work from

ome
%K ME HOW!



