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MO PAU

Pa thc 13 dang toan thudng gap trong cac dé thi chon hoc sinh gioi va cac ky
Olympic Toan sinh vién. Pay 1a mdt dang toan kho, khong c¢6 phuong phap giai chung
cho mot nhom céc bai riéng biét. Dé giai cac bai toan vé da thirc, doi hoi nguoi 1am phai
c6 kién thirc sau, rong va can cé tu duy sang tao, linh hoat. Trong bao co & hoc ki 1
(phan 1) t6i da dua ra cac khai niém co ban vé da thirc, nghiém cuaa da thirc va hudng dan
sinh vién giai mot sb bai tap cu thé. Tuy nhién, véi thoi luong c6 han cia mot bao cdo
hoc thuat nén céc bai tap dwa ra con it, thiéu nhiéu dang toan quan trong. Vi vy trong
bao céo nay tac gia s& hoan thién nhiing han ché néu trén. Muc dich cua bao céo l1a gitp
sinh vién c6 kién thirc dé giai dugc cac bai toan twong ddi phirc tap dat ra trong man hoc
chuyén nghanh va dac biét n6 rat hitu ich cho cac ban sinh vién tham gia ki thi Olympic
Toéan hoc.



1.

KIEN THUC TRONG TAM
Dinh nghia: Cho f ¢ R[x] vasé @ eR
Ta goi « 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 khéng

chia hét cho (x—a)**

nghia la:
f(x) = (x—a)¥.g(x), VxR va g(a) =0
hay {f(a) =0, f (@) =0, ..., f ®*D(x) =0
f O (@) 20
Pinh [i BEZOUT: « la mot nghiém cua da thic f(x) khi va chi khi f(x) chia hét
cho x—«a .

1.1.  Nghiém hiru ty, nghiém nguyén

Cho feZ[x],degf=nzaeZ
f(x)=ax"+a X" +..+a, (x+a,,a, #0

Nghiém hitu ty néu co x=2 vai (p,q) =1 thi p 1audc cuahé sb ty dova q la uée
q

cua hé s6 cao nhat: pla,,q|a, .
Néu f c6 n nghiém x;,X,,... X, (phan biét hay tring nhau).

N a
Thiz Xy + X+ X, = —=
a

0

a

Xy Xo + XqXg + oo Xy 1. Xy = —2
a

0

a3
X1X2X3 + X1X2 X4 +...+ Xn_2Xn_1Xn =



. a
Va X Xp.. X, = (-1)". 1

Dao lai, néu n sd Xy, %y, %s... X, CO tong cac tich chap k caa n s6 x; la S, thi
Xq, Xp, .., X, 12 Nghiém néu c6 ciia phuong trinh:

XM -8 X" 48, X2+ (-)"LS, (X +(-1)".S, =0
Pinh li lién tuc:
Néu da thac f(x) nhan 2 gid tri tréi dau trén [a,b] 13 f(a).f (b) <O thi da thic f(x)
c6 it nhat mot nghiém x=c e (a,b)

binh li LAGRANGE:

Vi moi da thirc (x) trén [a,b] thi cd s6 ce(a, b):wz f'(c)

Dic biét néu f(a)= f(b)=0 hay chican f(a)= f(b) thi f'(c)=0 tacla: f'(x)=0
¢6 1 nghiém thuoc (a,b)

Pinh li ROLE:

Gitra 2 nghiém cua da thuc f (x) thi c6 mét nghiém caa f '(x)

Néu f c6 n nghiém phan biétthi f' cd n—1 nghiém phan biét,

f™ c6 n—2 nghiém phan biét,..., "% c6 n—k nghiém phan biét,...

1.2.  Phan tich nhan tir theo cac nghiém

Cho f eR[x] ¢6 nghiém Xy, X,,... X, V&i boi twong tng ky,ky,....ky thi ton tai
g e R[x]
F () = (X= 3" (X= %) 2. (x = %,) .9 (¥)
m m
Hay f(x)=]T(x-x)5g(x) véi >k <n
i=1 i=1
Néu f bacn co di n nghiém phan biét hay tring nhau thi:

F(X) = A= X )(X= %) (X = X) = A] [ (X~ X))
i=1



Phan tich ra nhan tir ciia f e R[x]

Cac nhan tirciia f chi 1a nhi thire bac nhat hoic tam thire bac hai vé nghiém:

f(x)zaolm[(x—di)ﬁ(xz +by.X+¢)

i=1 k=1
Vi cac hé s6 d.,by,c, eR,2s+m=deg f,b? —4c, <O va cach phan tich nay la duy
nhat.
Phan tich ra nhan tir ciia f(z) e C[z] ,deg f =n
f(z)=a,z"+a; 2" +..+a, ;z+a,,a, #0
Theo dinh li D’ALEMNBERT thi f c¢6 du n nghiém phuc z,,z2,,...,z, nén:

n

f(z2)=a,(z-2)(z2-2,)..(z-2,) = aog(z ~7)

1.3. Pa thic CHEBYSHEV:

T, (x) xé&c dinh nhu sau:
T,(X)=LT(X) =X T X=2XT,(X) -Tp_1,n>1
Cu thé: T,(x) =LT(X) = X, T, (x) =2x> -1
T3(x) = 453 -3xT,(X) = 8x* —8x2 +1
T5(X) =16x° — 20> +5x,...
Pa thirc Chebyshev (Trubusep) T, (x) ¢6 bac n va co hé s cao nhat 2" .
Doi khi ta chi xét n>1 tro di.
Két qua:
(1):T,(cosa)=cosna
(2):[T(x)| <1, vxe[-11]

(3):[To(x)|=1 c6 ding n nghiém phén biét tré [-1,1] la:

x:coskz,k =0,1,...,n-1
n



Cha y:

1)

2)

3)

2.

S6 lugng nghiém:
MJdi da thirc hé sé thuc bac n déu c6 khéng qua n nghiém thyuc
Pa thuc ¢6 vo sé nghiém 1a da thirc khong f =0
Néu da thirc ¢6 bac <n va c6 qua n nghiém 1a da thirc khdng
Néu da thirc c6 bac <n va nhan n+1 gié tri nhu nhau tai n+1 diém khac nhau
cua bién 1a da thic hang: f =C
Hai da thirc ¢6 bac <n va nhan n+1 gi4 tri nhu nhau tai n+1 diém khéc nhau
cta bién thi ddng nhat nhau: f =g
Quy tic ddu DESCARTE:

f(x)=aX"+a X" +..+a, (x+a,,8, =0
Goi D 1a s nghiém duong (ké ca boi)

L 1a s6 lan doi dau trong day hé s6 khac O tir a, dén a, (bo di cac hé sb
3;=0)
Thi: D<L va L-D lasbchinhay L=D+2mmeN
Pua da thirc vao gia thiét cac so bat ki
Cho n sé bat Ki x;,X,,...,x, thi ta xét da thac nhan n s6 d6 lam nghiém:

n
F(x)=T(x=%)=(x=% )(X=X;)..{x=X,) . Tt do ta khai thac cac quan h¢ vé
i=1
nghiém, Viette, hé s, dao ham, ...
CAC BAI TOAN

Bai toan 11: Gia sir a va b 1a 2 trong 4 nghiém cua da thie: x* +x3 -1

3_y2_1

Chang minh tich ab 1a nghiém cua da thuc: x® +x* +x3 —x

Hudéng dan giai

Giastra, b, ¢, d 12 4 nghiém cua da thuc: x* +x3 -1
P(x)=x*+x*~1=(x-a)(x—b)(x~c)(x~d) = abed = -1
Ta can chiing minh: Q(ab)=0 Véi:



Q(X):X6 +X4+X3—X2—1: X3[X3+X+1_1_i3j
X X

HPIRCE DI 11
= Q(ab)=(ab) .[(ab) Hab)+l=p (ab)S}

:(ab)3.[(ab)3 +ab+1+cd +(cd )3}
Do dé: Q(ab)=0< (ab)®+ab+1+cd +(cd)® =0

That vay: P(a)=0=a"+a® C1mado 1
a+1l

1 o 1
T trbP=—— nénapi=— -
vong b+1 a (a+1)(b+1)

=—(1+c)(1+d)
Twong tu: ¢3d® =—(1+a)(1+b) suyra:
(ab)®+ab+1+cd +(cd)® =—(1+c)(1+d)+ab+1+cd —(1+a)(1+b)

=-1l-a—-b-c-d=0 . Vay: Q(ab)=0 (dpcm)

Bai toan 12: Cho P(x)=x3+ax?+bx+c c6 hé sé nguyén. Chang minh néu P(x) c6

maot nghiém bing tich 2 nghiém con lai thi:
2P(-1):P(1)+P(-1)-2(1+P(0))
Huéng din giai
Goi 3 nghiém la u,v,uv theo dinh ly Viete:
U+v+uv=-—a,uv(l+u+v)= b,u®v? =—c
Xét a=1thi 0=u+v+uv+1=(u+1)(v+1) nén cé nghiém bang -1 do d6

2P(-1)=0 chia hét cho moi sb
Xét a=1lthi b—-c=uv(l+u+v+uv)=uv(l-a)

Nén uv=H htru ti
l-a

Do u?v? = —c nguyén nén uv nguyén
Taco: P(1)+P(-1)—2(1+P(0))=2(a—1)

=-2(u+v+uv+1)=-2(1+u)(1+v)=0
Va 2P(-1)=2(-1-u)(-1-v)(-1-uv)

=-2(1+uv)(1+u)(1+v)

Do dé: 2P(~1):P(1)+P(~1)—2(1+P(0))

Bai toan 13: Chung minh phuong trinh:

a) x* —6x3+8x% +4x—1=0 c6 it nhit 1 nghiém duong



b)

b) x* —2x3 -2x+1=0 c6 dung 2 nghiém
c) x°—2x*-8x3 —=x?—9x+1=0 c6 dung 2 nghiém duong va it nhat 1 nghiém am
Huéng dan giai
Sir dung quy tic dau Dé cac
Dy cac dau cua cac hé s6 12 +—++—
Goi L 14 s6 lan d6i dau hé s6 va D 1a s6 nghiém duong thi:
L=3=3=D+2k
Do d6 D=3 hoic 1 hay D >1 nén phuong trinh c6 it nhat 1 nghiém duong.
D3y cac dau ciahé s6 1a +—++— nén: L=2=2=D+2k
Do d6: D=0 hoac D=2
Mit khac f(0)=1,f(1)=—2 nén f(0).f(1)<0 do d6 phuong trinh f(x)=0 c6 it
nhat mét nghiém trong (0,1)
Vay D>0 do ddé D=2 nén phuong trinh c6 2 nghiém duong
RO rang f(x)>0 néu x<0 nén phuong trinh chi c6 2 nghiém duong khong co
nghiém am
Day cac dau cua cac hé s6 1a +————+ nén:
L=2 . Thanhthd D=0 hoac D=2
Vi f(0)=1 va f(1)<0 nén phuong trinh c6 nghiém duong trong (0,1)
Vay D>0 dodd D=2
Xét g(x)=f(=x)=—x>—2x* +8x> —x® +9x+1
Day cac dau cua cac hé sé cua g(x) 1a: ——+—++
= L =3 do d6 phuong trinh g(x)=0 c0 it nhat 1 nghiém duong nén phuong trinnhf
f(x)=0 cd it nhat 1 nghiém am

Bai toan 14: Cho f(x)eR[x].deg f =n . Gia st a<b ma f(a).f(b)<0 . Chung

minnh f(x)cé mot sé 1é cac nghiém trong khoang (a,b) ké ca boi. Con néu
f(a).f(b)>0 thi f(x) c6 motsd chin cac nghiém trong (a,b)

Huwéng dan giai
Gia st ay,a5,...,a5 la cac nghiém caa f(x) vai cac boi twong ung 1a ky ks, ..., Ks .
Khi do: f(x):(x—ocl)kl(x—ozz)k2 ...(x—o:s)ks 9(x)
Trong d6 g(x) khong cé nghiém trong (a,b) nén da chirc g(x)git nguyén dau
trong (a,b). Gia str g(x)>0 v&i moi xe[a,b]

Taco f(b).g(b)>0va f(a)g(a).(~1)aker+s 50



Vi f(a) tréi diu véi f(b) va g(a) cung dau voi g(b) do dé f(a) trai dau voéi
g(a)
Thanh tha tong ky +ky +...+ kg 1256 1¢
Chang minh twong tu khi f(a).f(b)>0
Bai toan 15: Cho da thuc P(x) bacnva2sé a<b thoa:
P(a)<0,-P'(a)<0,P"(a)<0,...,(-1)"P"(a)<0
P(b)>0,P'(b)>0,P"(b)>0,...P"(b)>0
Chang minh cac nghiém thuc caa P(x) thudc (a,b)
Huéng dan giai
Khai trién Taylor ta c6:

Pll(!b)(x—b)+

Néu x=b = P(x)>0= P(x)khdng c6 nghiém x>b

Pl

P(x)=P(b)+ '(b)(x—b)2+...+m(x—b)”
21 n!

Tuong tu: P(x)= P(a)+¥(x—a)+%(x—a)2+...+¥(x—a)“

= P(a)+%(f‘)(a—x)+%(a—x)2 +...+%(a—x)”
Néu x<a= P(x)<0= P(x) khdng c6 nghiém x<a
Vay cac nghiém phai thudc (a,b)

Bai toan 16: Cho f(x) 1a da thuc bac n c6 cac hé sb bang +1 . Biét rang da thuc
x =1 & nghiém boi cdp m véi m>2% k >2, k nguyén. Chitng minh ring n> 21 -1
Huoéng dan giai
Goi f la da thuc véi cac hé s theo modulo 2. Vi f(x) c6 cac hé sb 1a 1 va -1 nén

1, x4+l

f(x)=x"+x
Taco f(x)=(x—1)2 g(x) trong d6 g(x) la da thirc 6 hé s& nguyén
D& dang chimg minh dugc ring Cl, =0 (model 2), 1<i<2*-1
Nén x" +x”‘1+...+x+1=(x2k +1)§(x) *)

Gia sir g(x) c6 bac khong qua 2K —2

T S . O R S \ A A X nuA A Aaze
Tac6 hésd cua x* & vé phai cua (*) 1a 0. bieu nay mau thuan vi hé so ve trai cua
(*)1a 1. Do d6, bac cia g(x) khong nho hon 2% -1
Vay n>2k 12k _1=2K1_

10



Bai toan 17: Cho da thuc P(x)=rx3+qx?+ px+1 trong d6 p,q r 1a cac sd thuc véi
r>0. Xét ddy sb (a,),n=0,1,2,... x4c dinh nhu sau
a=la =-p.a;= p®—q
An.3 == P32 —0ap,g —ra,(n20)
Chung minh rang néa da thic P(x) chi c6 duy nhat mot nghiém thuc va khong co
nghiém boi thi ddy (a, ) c6 vo sb s6 am.
Huéng din giai
Tur diéu kién dé bai suy ra phuong trinh dic trung ctia phuong trinh sai phan
x3 + px? +gx+r =0 c6 1 nghiém thuc &m va hai nghiém phuc lién hop. Gia sir ba
nghiém do6 la —a,R(cosa +isina),R(cosa—isina) voi a>0,R>0,0<a<x thi
a, =Cy(-a)"+C,R"(cosa +isina)" trong d6 C;,C,,C; la cac hiang s6 nao do,
C,,C, la céc sb phirc lién hop. Pat C, =R (cosg+sing) Véi ¢ <[0,27), taco
a, =C;(-a)" +R"(R"(cos p+ising)(cosna +isinng)
+R"(cos p—sing)(cosna —isinng)
=Cy(—a)" +2R"R"(cos(na +¢))
Gia sir nguoc lai ton tai n sao cho a, >0 v&i moi n>n,
Khidotacd 0<a,,, +aa,
= 2R™R (cos((n+1)a +¢))+a2R"R" (cos(nc + ¢))
=2R"R"(Rcos((n+1)a +¢)+acos(na +))
—2R"R"C.cos(ha+a )(C>0,p €[0,27)) Voi moi n>n,
Piéu nay khong xay ra vi 0 <« <z nén ton tai vo sé n sao cho:

na+(p* S (%+ 2k7z,377[+2k7r]

Bai toan 18: Cho phuong trinh: x* —x=1=0 ¢6 3 nghiém phan biét. Tinh téng lity thura
bac 8 cua 3 nghiém do

Huéng dan giai
Theo dinh 1y Viete: phuong trinh: x*—x=1=0 cé 3 nghiém phan biét nén
Xq + %o + X3 =05 XX + Xo X3 + XgXg =—1 VA XqXoXg =—1

Taco: XX —x+1=0=x=x -1

=X =X X2 =—xZ+x -1

Nén: x® =2x2 —3x; +2

11



Do do: T =% =22xi2—32xi+2[(in)2—22xi2xj}—32xi+6,i;t j=10
Bai toan 19: Gia str da thuc P(x)=x°+x%+1 ¢6 5 nghiém r,r,,13,1,,15 .

Pat Q(x)=x*-2 . Tinh tich: Q(r;).Q(r,)Q(r3).Q(1)Q(15)

Huwéng dan giai

Taco: P(x)=x>+x*+1=(x—1)(x=6)(x=r) (X1 )(x~15)

Va Q(r;).Q(r,)Q(r3)Q(r, )Q(r5)

:(r12—2)(r22—2)(r32—2)(r42—2)(r52—2)

(48] ) (-5 ) )

(-8 ) -

=P(J2)(—2

(03 o (7 - )

= (42 +3).(-442+3)=9-32=-23
Bai toan 20: Chung to da thuc: x5_%x4_5x3+x2+4x—1 (1) ¢6 déng 5 nghiém

5
i _1TE Tinh t4 X +1
X,0=15.Tinhtong S=) —————
| : EZX?—X“—z
Huéng dan giai
Xeét ham so f(X)ZXS—%X4—5x3+x2+4x—1thi f(x) Iam ham sé lién tuc trén R.
Ta co

1 3 1 5 175
f(-2)=-5<0,f(0)=-1<0,f(1)=—=<0,f(-=)=2>0,f| = |==>0,f(3)=—>0
(-2)=-5<0,1(0)=-1<0,f(1) =2 <0,1(-3)=2> [2j8>()2>

Phuong trinh f(x)=0 c6 cac nghiém x;,X,,X3,X4,Xs Sa0 cho:
—2<x1<—g<x2<0<x3<%<x4<1<x5<3

Hon ntta, vi f(x)=0 la phuong trinh bac ndm nén c6 dting 5 nghiém
Tacd x; 1a nghiém cta phuong trinh (1) nén:
xi5 —%xi‘1 —5xi3+4xi —1:O©2xi5 —xi4 —2=2(5xi3—xi2 —4x;)

5
.. X; +1
Do do: S=) T
ic1 2(5% — % —4%)

12



X+1 X+1

Xét biéu thirc g(x)= =
é 9(x) 5x® _x2 _4x X(x—1)(5x+4)

Ta co: x+1 A, B, C nén déng nhat duoc:
X(x-1)(5x+4) x x-1 5c+4
x+1 1 3 5

=——+ +
X(x—=1)(5x+4)  4x 9(x-1) 36(5x+40

5
Do d6: S———zl 1 1 +1 1
85X 9 =X -1 72|1x+ﬁ
5

Ma f(x)=(Xx=% )(X=Xp )(X=X3 )(X=X4(X—X5 )

Vay x=x(i=15) taduogc (X) Z[ ! J

X=X
Va f'(x):5x4—2x3—15x2+2x+4 , do do:

f'(l) & 1 > 1 f'(y_
f(l)_;‘l—xijéxi—l_ -~

f'0) <1 &1 _ f(0)_
f(O)_gl:xi:i;xi_ 0)

fl —— i=1— ﬂ X ':1X|+£ f _ﬂ 4789
5 S S 5
Viy s - 8959
4789

Bai toan 21: Cho ab =0 . Chirng minh phuong trinh:
x3 —3(a® +b?)x+2(a®+b%)=0 c6 3 nghiém phan biét
Huoéng dan giai
Xét ham s6; y=x%—-3(a? +b?)x+2(a+b%)=0,D=R
Ta chiing minh ham s6 ¢c6 cuc dai, cuc tiéu va yep.yor <0
y' :3x2—3(a2+b2)

Dodé y =0 x,=*Va’+b?(S=0,P=a’+b%)

Viy’ bac 2 ¢6 2 nghiém phan biét nén c6 Cb va CT.

L4y y chiay’ ta co: y =%x.y'—2(a2 +b?)x+2(a +b?)

= Yoo Yor =(-2(a% +b? )x; +2(a®+b°))



(—2(a% +b?)x, +2(a® +b?)

:4(a3 +b3)2 —4(a2 +b2)3

=—4a’b?(3a% +3b% - 2ab)

=—4a°p? [2a2+2b2+(a—b)2]<0:>dpcm

Bai toan 22: Cho phuong trinh ax +27x% +12x+2001=0 c6 3 nghiém thuc phan biét.

Hoi phuong trinh sau ¢6 bao nhiéu nghiém thuc:

4(ax3 +27%2 +12x+2001)(3ax2 +27) = (3ax2 +54x+12)2 a#

Hudéng dan giai

Pat f(x)=ax® +27x%+12x+2001=0
Tacé: 2f(x).f"(x)=[ ') < 2f(x).f"(x)=[F'(X)] =0
Pat g(x)=2f(x).f"(x)=[f'(X)] . Tacé g'(x)=2f(x).f"(x)
Goi 3 nghiémcuaa f(x) la a,B8.7(a<p<y) taco:

g'(x)=12a(x—a)(x=B)(x~7)
Bang bién thién

X |0 o B ¥ +a0
g'(x) - 0 + 0 - 0 +
g(."'i) +OO\ g{B} +oo
N S

Vi f'(a)=0=g(a)=—[f'(X)] <0
Tuong tu ta co: g(B)<0 va g(r<0)
Vay phuong trinh g(x)=0 cé 2 nghiém thuc
Bai todn 23: Cho f e R[x], f(x)=a,x" +a, X" +..+a;x+a,

Ching minh: 2n_ 201 31,2, % _ g i f ¢6 nghiem
n+1 n 2 1

Huéng dan giai

. a a a
Xét Q(x)=—" xl Gntyn, 81,2 8
n+1 n

Thi Q'(x)=f(x)=ax"+a, X" +..+ax+a,

14



Ta c6 Q(0)=Q(1)=0 . Ap dung dinh li Role thi Q(x) c6 2 nghiém neenn
Q'(x)= f(x) cb nghiém
Bai toan 24: Cho f(x)=ayx"+a,x"*+a, ;x+a,,a, #0 ¢4 n nghiém phan biét. Chung
minh f(x)-— f'(x)=0 clng c6 nghiém phan biét va:
(n—l)al2 > 2na,a,
Huéng dan giai
bit g(x)=e*f(x)
Vi f(x)+0 connghiém o <a, <..<a, Nén g(¢; )=0,1,2,...,n
Theo dinh Ii Role trong mdi khoang (¢, )(i=12,..,n—1) thi ton tai g dé
g'( 5 )=0. Mat khac: g'(x)=eLTCO-F(X)]
Suy ra f(x)—f'(x) cd n—1 nghiém B;,5,,....0,_q vado dd f(x)—f'(x)=0 cb
da n nghigém.
Vi f(x) cO n nghiém phan biét nén theo dinh i Role thi: f'(x) ¢6 n-1 nghiém;
f"(x) c6 n—2 nghiém,...

— f(n—Z)(X):n?!aoxz+(n—1)!alx+(n—2)!a2 €0 2 nghiém phan biét

Do d6: A>0 nén: (n—1)!a,)>—2nta,(n—2)!a, >0
Vay (n—l)al2 > 2na,a,

Bai toan 25: Gia st f(x)=ayx" +a;x"* +..+a, ;x+a, la da thuc véi cac hé sb thuc,
cd a, =0 va thoa man ding thic sau véi vxeR: f(x).f(2x?)= f(2x3 +x)(*) .
Chung minh f(x) khéng c6 nghiém sb thuc.

Huwéng dan giai
Tur (*) nhan thay néu x, 1a nghiém thuc cia f(x) thi tat ca cac so thuc:
X, =2%3 1 +%,.1;n=1,2,3,... ciing s& la nghiém cua f(x)
Hon nita dé dang nhan thay:
Xoco thT Xg > X4 > X9...> X > Xyq > ... VA
Véi X, >0 Xy <X <Xp <o <Xy < Xppyq < oo
Tir d6 suy ranéu f(x) c6 1 nghiém thuc khac 0 thi f(x) s& c¢6 vo s6 nghiém thuc
khac nhau. Tuy nhién f(x) chi c6 t6i da n nghiém thuc, do f(x) 1a da thirc bac n
véi cac hé sb thuc. Mau thuan, ching to f(x) khéng c6 nghiém thuc khac 0.
Ta chung minh f(0)#0<a, =0
Gia str a, =0. Goi k l1a chi s6 16n nhat thoa a, #0
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Do vay: g(x)= f(x).f(2x*)=2a22"x3" +...+a22" ¥ x3(")
h(x)= f(2x3 +x)=a,2" 3" +...+a,x"¥

Vin-k>0=3(n-k)>n-k

Do d6 g(x)=h(x)=>a, =0 (mau thuan). Nén a, #0

Vay f(x)khong co nghiém sb thuc

KET LUAN

Tiép ndi béo cao phan 1, trong bao céo nay toi giGi thieu lai mot sé kién thirc co ban vé
da thtrc, nghiém cua da thirc va hoan thién hé thong bai tap véi day du cac dang toan tir
co ban dén nang cao, diéu nay gitip cac em sinh vién ciing nhu ngudi doc ¢6 cai nhin toan
dién hon vé da thic.
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