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MO PAU

Pa thtrc 1a dang toan thudng gap trong cac dé thi chon hoc sinh gioi va cac ky
Olympic Toan sinh vién. Pay la mdt dang toan kho, khong c6 phuong phap giai chung
cho mot nhom cac bai riéng biét. Dé giai cac bai toan vé da thirc, doi hoi ngudi lam phai
c6 kién thire sdu, rong va can c6 tu duy sang tao, linh hoat. Trong bo céo nay, t6i s& dua
ra cac khai niém co ban vé da thirc, nghiém cua da thirc va hudng din sinh vién giai mot
s6 bai tap cu thé. Muc dich cta bao cdo nay giup sinh vién c6 kién thire dé giai duoc cac
bai toan tuong dbi phic tap dit ra trong mén hoc chuyén nghanh va dic biét né rat hiru
ich cho cac ban sinh vién tham gia ki thi Olympic Toén hoc.



1.

KIEN THUC TRONG TAM
Dinh nghia: Cho f e R[x] visd aeR
Tagoi o 1a mot nghiém thuc cia f néu f(a)=0
Ta goi o la nghiém boi k cua f(x) néu f(x) chia hét cho (x—a) nhung khong

chia hét cho (x —a) "

nghia la:
f(x)=(x—a)*.g(x), VxR va g(a) =0

f(a)=0, f () =0,..., f ¥ (a)=0
f© (@) =0

Pinh li BEZOUT: « 1a mdt nghiém cua da thac f (x) khi va chi khi f (x) chia hét
cho x—« .

1.1.  Nghiém hiru ty, nghiém nguyén

Cho feZ[x].degf=n,aeZ

f(x)=ax"+a X" +..+a, (x+a,,a, #0

Nghiém hitu ty néu c6 x=- véi (p,q)=1 thi p la udc cia hé sb tu do va q 1a wsc
q

cua h¢ s cao nhat: pla,,q|a, .
Néu f co6 n nghiém x;,%,,...,x, (phan biét hay trung nhau).

. a
Thi: Xg + Xy 4.4 X, = —=

a
Xy Xo + XqXg + oo X3 Xy = —2

a3
X1X2 X3 + X1X2X4 +...+ Xn_zxn_lxn =

. a
VA X Xp.. X, = ()"



Dao lai, néu n S6 Xy, %, Xs.., X, cO tong cac tich chap k cua n s6 x 1a S, thi
X{, Xy, X, 12 nghiém néu cé cua phuong trinh:

X" =8 X" 48, X" 4+ (-)"LS, X +(-D".S, =0
Dinh li lién tuc:
Néu da thic f(x) nhan 2 gia tri trai dau trén [a,b] 1a f(a).f (b) <O thi da thirc f(x)
c6 it nhat mot nghiém x =c e (a,b)
Pinh li LAGRANGE:

Vi moi da thire f(x) trén [a,b] thicd so ce (a,b):w =f'(c)

Dic biétnéu f(a)= f(b) =0 hay chican f(a)= f(b) thi f'(c)=0 tacla: f'(x)=0
c6 1 nghiém thuoc (a,b)

Pinh li ROLE:

Gitra 2 nghiém cuia da thirc f (x) thi c6 mot nghiém caa f '(x)

Néu f c6 n nghiém phan biét thi f' c6 n—1 nghiém phén biét,

f™ ¢6 n—2 nghiém phan biét,..., £ ¢6 n—k nghiém phan biét,...

1.2.  Phan tich nhan ti theo cac nghiém
Cho feR[X] c6 nghiém X;,%p,...%, Vi boi tuong tng ky,ks,....k, thi ton tai
g eR[X]
k k k
(%) = (X=%)™.(X=%2) 2 ..(X = Xy )™ (X)

m m
Hay f(x)=]T(x-x)"g(x) véi >k <n

i=1 i=1
Néu f bacncé du n nghiém phan biét hay trung nhau thi:

f () = A(X=X)(X=Xp)..(x—X,) = A] [ (x—%)
i1

Phan tich ra nhan tirciaa f eR [x]

Cac nhan tir cia f chi 1a nhi thie bac nhat hoac tam thirc bac hai vo nghiém:



f (x) =aolm[(x—di)f[(x2 +bx+c,)

i=1 k=1

Vi cac hé s d,,by,c, €R,2s+m=deg f,bZ —4c, <O va cach phan tich nay l1a duy
nhat.

Phan tich ra nhén tir cia f(z) eC[z] ,deg f =n

f(z)=a,2"+a,z" 1 +..+a, ;z+a,,a, #0

Theo dinh 1i D’ALEMNBERT thi f c6 du n nghiém phtc z,,z,,...,z, nén:

f(2)=a,(z-1)(2-25).(2-2,) =8, [ [ (z- )

i=1
1.3. Pathiac CHEBYSHEV:

T, (x) xac dinh nhu sau:
T,(X) =1Ty(X) = X, Thpy X =2XT,(X) - T,._1,n=>1
Cu thé: T,(x) = LT(X) =X To(x) =2x* -1
T3(x) = 4x3 =3x,Ty(x) = 8x* —8x2+1
To () =16x° — 203 +5x,...
Da thic Chebyshev (Trubusep) T,,(x) c6 bac n va ¢ hé sé cao nhat 2" .
bai khi ta chi xét n>1 tro di.
Két qua:
(1):T,(cosa ) =cosna
(2):[T,(x)| <1, vxe[-11]
(3):[Th(x)|=1 c6 dung n nghiém phan biét tré [-1,1] la:
x:cosk%,k =0,1,..,n-1
Chu y:
1) S6 lugng nghiém:



- Mbi da thirc hé s6 thuc bac n déu c¢6 khong quéa n nghiém thuc
- Pa thirc c6 vo s6 nghiém 1a da thirc khong f =0
- Néu da thirc c6 bac <n va c6 qua n nghiém 13 da thirc khong
- Néu da thirc ¢6 bac <n vanhan n+1 gia tri nhu nhau tai n+1 diém khac nhau
cua bién 1a da thic hang: f =C
- Hai da thtrc ¢6 bac <n va nhan n+1 gia tri nhu nhau tai n+1 diém khac nhau
cta bién thi d6ng nhét nhau: f =g
2) Quy tic dau DESCARTE:
f(x)=a,X"+a X" +..+a, x+a,,8, #0
Goi D 1a s6 nghiém duong (ké ca boi)
L 1a s lan doi dau trong diy hé sb khac 0 tir a, dén a, (bo di cac hé sb
a;=0)
Thi: D<L va L-D lasb chinhay L=D+2m,meN
3) Pua da thirc vao gia thiét cac sb bat ki

Cho n'sé batki x;,%,,...,x, thita xét da thizc nhan n s6 d6 lam nghiém:

n
f(x):H(x—xi )=(X—X )(X—X5)...(X—X,) . Ttrdo ta khai thac cac quan hé vé
i=1
nghiém, Viette, hé s, dao ham, ...
2. CAC BAI TOAN
Bai toan 1. Cho s6 ty nhién n>2 , chirng minh phwong trinh:
n-1 2

oy X i1-0 khong c6 nghiém hitu ti.
nt (n-1)! 21 1

Xy X

Hudng dan giai
Ta chung minh phan chang. Gia st phuong trinh da cho c6 nghiém hitu ti o . Khi
doé a sé la nghiém hitu ti ca da thic:

k
_ X X
P(x)=x"+nx" 1+...+n!F+...+n!F+n!



Nhung do P(x) 1a da thirc bac n véi hé s6 nguyén, hon nira hé s6 cua x" bang 1, nén suy
ra o phaila sd nguyén, va ta co:

k 2

Lo s o imZini=o (1)
k! 2 1!

a" +na

Goi p 1a mot udc nguyén td cua n.

vk =1,n , ki hiéu r, 1a s6 mil cao nhat ctia p thoa man k!:p', ta co:

BH3-]

Vi s 1a s6 nguyén khong am thoa man: p® <k < p**t

-1
S

Tir (2) suy ra: rk££+L2+...+LS:k. Pk
P p p p-1

Dodé r,—-r >r,—-k .Suyrar,—n >r,—-k+1
I N
Vi vay ta duoC % "L vk=1n (3)

Manip néntr(l)tacd a"ip ,vadodo aip
Suy ra a*ip,,vk=1n

k _
Két hop diéu nay véi (3) ra duoc n! % prt vk =1n

Tir day va (1) ta suy ra n!: pf** : mau thuAn= dpcm.

Bai toan 2. Cho P(x)e Z[x] va P(x)=1;P(x)=2;P(x)=3 c6 it nhat mot nghi¢m
nguyén lan luot 1a X;,%,,X; . Chung minnh P(x)=5 khong c6 hon mot nghiém nguyén
Huéng dan giai
Ta chizng minh rang x;,X,,X; 12 nghiém nguyén duy nhét cua cac phuong trinh
trén.
Tacod P(x)=(Xx—X;).q(x)+2 voi q(x)eZ[x]

Cho x=x; va x=xg, ta dugc



1=P(X)=(X =% )A(X )+ 2= (X =% )q( % ) =—1
3=P(X3)=(X3—%)d(X3)+2=(X3—X;)a(X3) =1

Vi X — X, X3 —X,;0( X3 );q( X3 ) 12 nhitng s6 nguyén nén ¥, — X, va X3 —X, chi co
thé
bang+1. Nhung ¥, # X3 nén:
Hoac x; —x, =1 va X3 —x, =-1
Hoac x; —X, =—1va X3 —X, =1
Do do6 x, la trung binh cong cua x;,%3
Gia st phuong trinh P(x)=2 con c6 mdt nghi¢m nguyén x', # X, . Lap lai lap
luan trén cho 3 s6 X{,%,,X3 thitaldy x', =X, (mau thuan)
Vay x, 1a nghiém duy nhét cua phuong trinh P(x)=2
Hudéng dan giai twong tw cho P(x)=1;P(x)=3
Gia st phuong trinh P(x)=5 c¢6 mot nghiém nguyén xs, ta co:
5=P(X5)=(X =% )A(X5 ) +2 = (X5 — X )A( X5 ) =3
Néu xg — X, chi co thé lay cac gia tri +1 va +3
Néu xg — X, = +1 thi theo ching minh trén x; phai tring v&i x; hoic x; . Vo Iy vi
xs khac v6i % va xg. Do d6 chi cé thé xay ra kha ning xs —x, =+3
Ma  P(x)=(x—x3)r(x)+3;r(x)eZ[x]
=5=P(X5)=(Xs = X3 )r(X5 ) +3 = (%5 — X3 )r(Xs ) =2
Suy ra xg —xg chi c6 thé ldy céac gia tri +1 va +2 . C6 thé thay
X5 — X3 =+1 (mau thudn). Nén xg —x3 =+2 do d6:
NEU X —X, =1 VA Xg—X, =—1 thi x5 —x, =3
NEU X — X, =—1 VA X3 —X, =1thi Xg —X, =3
Nhu vay nghiém nguyén x; (néu né ton tai) ciia phuong trinh P(x)=5 duoc xac dinh
hoan toan bdi x;,%,,%; . Cac sd ndy la duy nhat. Vay P(x)=5 khong thé c6 hon mot

nghiém nguyén.



Bai toan 3. Chirng minh rang véi moi s6 nguyén a, da thic:

f(x)=x*—-2001x% +(2000 +a)x? —1999x +a khong thé c6 hai nghiém nguyén (phan biét
hay trung nhau)

Hudéng dan giai

Trudc hét ra ching minh rang néu x, 13 mot nghiém nguyén cia f(x) thi x, phai la sd
chan. That vay:

f(x,)=0; f(1)=2a-1999 lasblénén f(x,)—f(1) lasdlé
Nhung f(x,)- f(1) chiahétcho x, -1 nén x,-11a mot sé Ié do d6 x, 1a chin. Ta xét 2
treong hop:

- Giast f(x) co6 hai nghiém nguyén x,,x, phan biét, thé thi:

0= 0= f()(2)=(xf’+x12x2+xlx§ +X3 )—2001( X2 + X, X, + X5 +( 2000 +a )( X, + X, ) —1999
X1 =X

Pang thirc khong thé xay ra vi x;,x, déu chan.

- Giastr f(x) c6nghiém kép x,chin. Khi do x, ciing 1a nghiém cua dao ham

f'(x) . Do do:
f'(X, )= 4% —6003x2 +2(2000 +a )x, —1999 =0
Pang thize khong thé xay ra vi x, chan.
Bai toan 4. Cho ba sb thuc a, b, ¢ thoa man diéu kién: voi mdi s6 nguyén duong
n,a" +b" +c" 1a sb nguyén. Chirng minh tdn tai cac s nguyén p, q, r sao cho a, b, ¢ 1a 3
nghiém cua phuong trinh x3 + px? +gx+r =0
Huéng dan giai

Ta xét bai toan: Cho hai s6 thuc a, b théa man diéu kién: vai mdi s6 nguyén duong
n,a" +b" 1a sb nguyén. Chirng minh rang ton tai cac sé nguyén p, q sao cho a, b 1a 2

nghiém ciia phuong trinh X2

+px+q=0
Theo dinh 1i Viet, rd rang diéu phai chimg minh twong dwong vdi viéc chang minnh a+b

va ab la s nguyén. a+b hién nhién nguyén theo diéu kién dé bai.
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Ngodiratacd 2ab=(a+b)?—(a®-b?) la sb nguyén. Dén day, ta co thé tiép tuc dung
hang ddng thirc nay dé suy ra 2a%b? ciing la s6 nguyén: 2a’b® =(a +b%)—(a* +b*)
B6 dé. Néu x 1a sb thue sao cho 2x va 2x? 14 cac sb nguyén thi x 13 sb nguyén.
Chuang minh. Ta chang minh bang phan ching.

Gia sir 2x=k nguyén, nhung x khong nguyén. Khi d6 k 1a s6 nguyén 1é:

k=2m+1. Suy ra x:m+%

Nhung khi d6 2x? =2(m +%)2 =2m? +2m +% khong nguyén. Mau thuan. Vay diéu gia sir
1a sai, trc 1a x nguyén.

Nhu vay, theo b dé thi ab nguyén va ta suy ra diéu phai ching minnh. Tir phép chiing
minh ta ciing suy ra két qua manh hon:

Néu a+b,a® +b?,a* +b* 1a cac sd nguyén thi a, b 1a 2 nghiém ciia phuong trinh

x% + px+0q =0Vdip, q 1a cac sb nguyén nao d6 (va do d6 a" +b" nguyén duong véi moi

n nguyén duong). Diéu d6 ciing c6 nghia 1a ta chi can dung gia thiét cua bai toan dén

Z. \z

n=4.Vidu a=—-b=-== cho thdy k=4 1a gia tri nho nhat thoa man diéu kién:

Néu a, b 1a cac sb thuc thoa man diéu kién a" +b" 1a s6 nguyén v6i moi n=1,2...k thi

a" +b" nguyén v4i moi n nguyén duong.

Tro lai v6i bai toan, ta chi can ching minh a+b+c,ab+bc+ca vaabc nguyén.

Theo diéu kién d& bai thi a+b+c 13 s6 nguyén. Tiép theo ta c6
2(ab+bc+ca)=(a+b+c)>—(a®+b%+c?) 1asd nguyén.

Twong tu nhu 161 huéng dan gai trén, ta mudn ching minh rang 2(ab+bc+ca)? ciing 1a

s6 nguyén.

Tir d6 ding bd dé suy ra ab+bc+ca 1a s6 nguyén

Ta co 2(a%b? +b%c? +c?a?)=(a?+b? +c?)—(a* +b* +c?)

va 2(ab+bc+ca)? =2(a%b? +b%c? +c?a?)+4abc(a+b+c) (1)
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Vi a®+b®+c®—3abc=(a+b+c)(a?+b?+c?—ab—bc—ca) (2)
Tir day, do a+b+c,a®+b?+c?,a®+b3 +c3va 2(ab+bc+ca) 1a sd nguyén nén ta suy ra
6abc 1a sb nguyén (ta nhan (2) véi 21 ). Tir d6, nhan (2) véi 3 ta thu duoc
6(ab+bc+ca)? =2(a%h? +b2c? +c?a®)+12abc(a+b+c) 1a sb nguyén.
Nhu vay 2(ab+bc+ca) va 6(ab+bc+ca )2 . Ap dung cach chung minh nhu bo dé néu
trén, ta suy ra ab-+bc+ca 1a sé nguyén. Tir ddy, thay vao (2) ta c6 3abc 14 s6 nguyén.
Tiép theo, ta ir dung hang dang thic tuong tyu (2)
a® +p% +c® —3a%h%c? =(a% +b? +c? )(a* +b* +c* —a%b? —b2c? —c?a?)
véi cha ¥ 2(a’b® +b%c? +c%a®) 1a sb nguyén ta suy ra 6a’b’c? 1a sd nguyén.
Tir 6abc va 6a%h%c? 1a sé nguyén, bang cach chimg minh hoan toan tuong tu ta suy ra
abc 14 s6 nguyén. Bai toan duoc Hudng dan giai quyét hoan toan.
Bai toan 5. Cho da thirc P(x) c6 bAc m>0 va co cac hé s6 nguyén. Goi n 1a sb tat ca cac
nghiém nguyén phan biét cua hai phwong trinh P(x)=1 va P(x)=-1 . Chttng minh rang
n<m+2
Huéng dan giai
Xét hai da thirc A(x) va B(x) , VGi cac hé s6 nguyén, chiing gidng nhau hoan toan, chi
trir hai s6 hang tu do 1a khac nhau, hai s6 hang nay hon kém nhau 2 don vi.
Goi r va s l1a cac nghiém nguyén tuong rng cua hai da thac, tuc la:
A(r)=0 (1)va B(s)=0 (2)
Khi d6, trir (1) cho (2) ta dwoc mét tdng cua hang tir co dang a(r' —s') va cong thém cho
2. Mdi hang tir nay chia hét cho (r—s), do d6 2 phai chia hét cho (r—s). Tirdd, suyrar
va s hon kém nhau 0, 1 hoac 2 don vi.
Gia sir r 1a nghiém nguyén bé nhat trong tat ca cac nghiém nguyén cia hai phwong trinh:
P(x)=1va P(x)=-1.
Ta biét rang da thirc bac m va co khong qua m nghiém phén biét, do d6 né ciing c6 khong

qua m nghiém nguyén phan biét. Theo nhan xét trén, néu r 1a mot nghiém nguyén cua
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phuong trinh nay va s 1a mdt nghiém nguyén cua phuong trinh kia thi r va s khac 0, 1
hoac 2 don vi.
Nhung ta c6 s>r , do d6 ta dugc s=r,s=r+1 hoac s=r+2
Do vay, ta suy ra rang phuong trinh tht hai chi ¢6 thém vao nhiéu nhat 1 2 nghiém phan
biét nra. Vay: n<m+2
Bai toan 6. Tim cac nghiém cua da thic P(x) hé sb thuc thoa méan:

(x3+3x% +3x+2)P(x—1)=(x>=3x% +3x—2)P(x) Vi moi X.

Huwéng dan giai
Tacod (X+2)(x2+x+1)P(x—1)=(x—-2)(x? =x+1)P(x)
Tur day chon: x=-2 suyra P(-2)=0 , chon x=-1 suy ra:
P(-1)=0 (do P(-2)=-9P(-1)),
Chon x=0 suy ra P(0)=0, chon x=1suyra P(1)=0
Do d6 P(x)=x(x—1)(x+1)(x+2)Q(x) , vdi Q(x) la da thuc hé s thuc

Thay P(x) vao dang thirc & dé bai ta duoc
| (x+2)(x® +x+1) | (x-1) (x-2)x (x+1)Q(x~1)
= (x=2)(%® =x+1)x(x-1)(x+2)Q(x)
Suy ra

(x2+x+1)Q(x—1):(x2—x+1)Q(x),Vx¢0,x¢1,x¢—1,x¢—2,x¢2
o Qx=1) _ Q(x)

X2 —x+1 xX24+x+1

Q(x-1) _Q(x)

(x—1)2+(x—l)+1_ X2 +x+1

SIX#EOQ X #LX#E-LX#2,X#-2

SVX£O X 2L X221, X#-2,X#2

bat R(x):zQ(—X) ,taco R(X0=R(x—-1),¥x=#0,x#1,x#-1x#2,X#-2
X“+x+1

Suy ra R(x)=C (hdng s6), nén Q(x)=C(x?+x+1)
Do d6 P(x)=Cx(x—-1)(x+1)(x+2) . Thu lai:

13



(x+2)(x2+x+1)C(x2—x+1)(x—1)(x—2)x(x+1)
:(x—2)(x2 —X+1)C(X2 +x+1)x(x—1)(x+l)(x+2) (thoa man)
Vay P(x)=Cx(x—1)(x+1)(x+2) nén cd 4 nghiém x=0;+1,-2
Bai toan 7. Tim a dé phuong trinh: 16x* —ax® +(2a+17)x? —ax+16 =0 ¢ 4 nghiém
phan biét 1ap cip sé nhan
Hudéng dan giai
Goi 4 nghiép phan biét 1ap cip sé nhan y,ym,ym?,ym® vai

y=0,m=+1,m=0. VGi A:%, theo Viete

y(1+m+m2+m3):A (1)

yz(m+m2+2m3+m4+m5):2A+% (2)

y3(m3+m4+m5+m6):A (3)
Ta c6: m=—1 vi néu m=-1 thi phuong trinh c¢6 2 nghiém trung nhau 13 y = ym? trdi v6i
bai ra.
Taco (1)< y(m+1)(m2 +1)= A+0
Chia (3) cho (1) vé theo vé: y?m3* =1 (4)

Suy ra m®>0,m>0 . Thay (4) vao (2) duoc:

y2(m+m2+m4+m5):2A—%>0 (2°)

Vim>0,y>>0,dodé A>0 . Tur (1)suyra y>0
1 _
T (4) tacod: 3y =—— . DPat Jm=v thi y=v=°
() tacs: Yy = . D3 y
Thay vao (2) va (2°) duoc: v=3 (1+v2 +vh4v8) = A) (5)

R6i bién d6i thi duoc phuong trinh:
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1(v—z)(v—%j(zv2 +3v+2)[2v2 —(1+J§)v+2}[2v2 —(ﬁ—l)v+2}:0

8

2% ~(V2-1)v+2]=0
Tacd: 2v2 +3v+2>2v% (142 v+2>0

2v2 +(\/§—1)v+ 2>0 (do cac biét s6 déu 4m) nén:
1 o 1
(v—2)(v—§):0<:>v=2 hoac v=§

Thay vao (5) thi c6: A= % suy ra: a=170

D40 lai a=170 thi phuong trinh: 16x* —170x® +357x? —170x+6 =0 ¢6 4 nghiém

% 1 5.8 phan bict 13p cip s6 nhan c6 cong boi 1a 4. Vay a=170

Bai toan 8. Tim a, b nguyén sao cho phuong trinh:
x* +3 +bx? +ax+1=0 (1)
C6 2 trong sb cac nghiém co tich bang -1
Huéng dan giai
Gia sir ¢6 2 sd nguyén a, b ma phuong trinh

x* +ax3 +bx? +ax+1=0 c6 2 nghiém u, v véi uveZ va uyv=1

Pé § ring néu x 1 1 nghiém thi x=0 va + ciing la nghiém
X

Nhu vay phuong trinh (1) c6 4 nghi¢m la: u,v,

C |
<k

1
Theo dinh 1i Viet ta c6: u+v+%+%=%:—a @)

(u+v)>?

-b (3)

\ v u 1
Vauv+—+—+—+2=uvV+
u v uv

Ta s€ chitng minh uv=-1

Giastr uv=-1.T(2)va(3)tasuyra u+v hitutiva (u+v)>eZ nén (u+v)eZ vaca

hai (u+Vv),(u+v)?+1 déu chia hét cho u.v
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Nhung [(u +Vv),(u +v)2 +1}=1 , nén suy ra hoac uv=1hoac uv=-1
Diéu nay mau thuin véi uv = +1

Vay uv=-1vadodd a=0b=—(u+v)>-2<-2

Nguoc lainéu a=0beZ,b<-2

Phuong trinh (1) tré thanh: x* +bx? +1=0 c¢6 hai nghiém:

- /—b+\/b2—4 - /—b—\/b2—4
2 v 2

Théa méan: uv=-1eZ,uv=1
Viy cac s6 nguyén a, b can tim 1a: a=0,beZ,b<-2
Bai toan 9. Cho phuong trinh bac 3: x3 + px? +qx+r =0 ¢6 3 nghiém phan biét. Chung
minh diéu kién can va du dé 3 nghiém x;,x,,x

a) Lap cip sb cong la: 2p?—9pgq+27r =0

b) Lap cp s6 nhan la: q* —rp® =0

Huéng dan giai
a) Gia sir nghiém x;,X,,%g 14p CAp $6 cong nén Xy + X3 = 2%,

Theo dinh 1i Viet thi x +X, +X3 =—p = X, :_g

3 2
A P p p

Nén:| —— | +p|—-——=| +q|——= |+r=0
en( ?J p( 3) q( 3)

Do d6: 2p®-9pq+27r =0

D4o lai néu c6 2p®-9pq+27r =0 thi phuong trinh nhan x, = —g la nghiém nén

P)[.2,2 2
X+— .| X“+=pXx+q——— |=0
( 3M 3 9sz

Khi do: x1+x3:—p+£=—2—|o=2x2

3 3

VAy X;,X,,%; lap thanh c4p sé cong
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b) Gia sir 3 nghiém x;,%,,%; 1p CAp S6 nhan nén x;X; = X3
Theo dinh li Viete thi:

Ma X +X, + X3 =—p. Suy ra xzz—%

3 2
Nén: (—ﬂj +p(—ﬂj +q(—gj+r:0:>q3—rp3=0
p P P

P4o lai néu c6 ¢° -rpd =0 thi phuong trinh nhan x, = —% la mot nghiém cua phuong
trinh.

Do dé f(x):0<:>[x+ﬂj[x2+Mx+E]:0
p q

2
< 1z r A A mA WA 1A
Khi d6 x;x3 = Pr_ [gJ = X2 nén X;,X;,%; |ap cap s6 nhan

q p
Bai toan 10. Cho da thitc P(x) c6 bac n>1 c6 nghi¢m thuc x;,X,,X3,..., X, phan biét.

1 1
+ +..+ =0
P'(x) P'(%) P'(Xy)

Chung minh:

Huéng dan giai

Dit P(x)=a(x—Xy)(X—X;)..(Xx—X,),a#0

Nén P'(x)=Py(X)+Py(X)+...4+ Py(X) VGi H(x):ﬁ(x—xj)
j=1
j#i

Tathdy R(x;)=0,vj=i= P'(x;)=P;(x;)#0,¥j=1n

. = - R(x)
Xét da thac: F(x)= '
ét da thuc: F(x) EP'(Xi)

—1 c6 bac khong vuot qua n-1
V6i i=Tn taco: F(x)=a) 19
P'(%)

= F(x) c6 n nghiém phan biét = F(x)=0
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Ma hé sb cia F(x) d6i voi x"* bang 0.

N a a a
en — +— ot — =0
P'(x) P'(xy) P'(X,)

AL 1 1 1
Vay: — +— ot —
P'(x1) P(x) P'(Xy)

=0 (dpcm)

KET LUAN

Trong bao céo trén, t6i di dua ra mot sé kién thic co ban vé da thire, nghiém cua
da thirc va mot s6 bai tap cu thé, Tuy nhién vai thoi lugng cho phép ciia bao cédo khong
nhiéu, do vay luong bai tip dwa ra con it va chwa ddy du cac dang. Trong bao céo toi, toi
s& dua thém nhiéu bai tap khac va cac dang bai tap ciing day du hon.
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