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1. Loi gi6i thidu

Con nguoi da biét vé phuong trinh va cdc cach giai phuong trinh bac nhit, bac hai khd sém
(khoang 2000 TCN ) nhung mai dén dén thé ky thir XVI, cdc nha todn hoc La Ma la Tartlia ( 1500 -
1557), Cardano (1501 - 1576) va nha toan hoc Ferrari (1522 - 1565) méi giai dugc cac phuong trinh

bac ba va bac bon dang tong quat.

Dén tan dau thé ky XIX, nha toan hoc ngudi Na Uy Henrik Abel chimg minh duoc rang khong c6
cach giai phuong trinh tong quét bac 16n hon bén bang cdc phuong todn hoc thong thuong cua dai s6.
Khong lau sau d6, nha todn hoc ngudi Phap Evariste Galois dd hoan tt cong trinh 1y thuyét vé phuong

trinh dai s0 cta loai nguoi.

Chinh vi vay, trong chuyén dé ki nay ching ta s& tim hiéu ki hon vé cach giai cdc phuong trinh

trén, kém theo d6 1a mot sb vi du cu thé vé cic phuong trinh dang dac biét hon.
2. Phuwong Trinh Bic 3
2.1 Phwong trinh bac 3 c6 dang

AX*+BX’+CX+D=0 (A=0) (1)
Vio nam 1545, Cardano di cong bd cich giai phuong trinh (1)
Trudc hét do A =0 nén chia hai vé ciia (1) cho A, ta dugc phuong trinh dang
X 4mX*+nX +c=0 (2)

Béng cach dat X = x—% ,tadua (2) vé phuong trinh bac 3 thiéu

2
X +ax+b=0 (3), v6i a=n—""va b—c—}—zl—@
3 27 3

Pit x=u+v.Nhuthé v c6 thé chon gid tri tiy y. Thay vao (3) ta cé
u+vy +au+v)+b=0< W +v’ +b)+u+v)Guv+a)=0
Chon v sao cho 3uv +a =0, bai todn quy vé hé phuong trinh
w4vi=—b w4vi=—b
—a hay , —-d

uy = — uwv =

3 27

Nhu vy «’,v’ 1a nghiém ctia phuong trinh #* + bt = 0 (4)

3
bit A =b? —1—4217 .Néu A >0 thi phuong trinh (4) c6 hai nghiém phan biét
V3 _ _b_\/Z u3 — _b+\/z
2 7 2
Do d6 cong thirc nghiém tdng quat ciia phuong trinh (3) 1a :

:i/—bJr\/ZJri/—b—f 4a°
2

i A=b>+—
2

27
Vay cong thirc nghiém tong quét ctia phwong trinh (1) 1a




. :#_bwz +#_b_a m
2 2 3

Véi trudng hop A <0 thi ciing ¢6 thé sir dung cong thirc Cardano nhung khi A <0 phai biét khai
cin béc ba cua sd phirc, d6 1a mot van @& rat phirc tap. Sau ddy ching t6i s& gidi thidu véi cdc ban
phuong phép lugng gidc str dung khi A <0.

Trong x’ +ax+b=0< x’ +ax=—b.Ta dit x=kcosy thi k’cos’ y+akcosy=—b (5)
bit k* = —4?61 (vi A<0thi p <0) thi phuong trinh (5) tré thanh

3b 303

4cos3y—3cosy:k—:

a aJ—4a
363

aN—4a

4q°

3b
Nhung A= +—<0&
g 27

ka

<1.ba tk—b—cosG thi 4cos® y—3cosy=cosG .
a

Suy ra nghiém cua phuong trinh x* +ax+b=0 la

X, :kcosg;x2 :kcos[Gdl_zw];x3 :kcos[G+47T].
Do d6 nghiém tong quat ctia phuong trinh (1) khi A <0 la
X, :kcos%—%’xz :kCOS[G+2W]_%’X3 :kCOS[G+4ﬂ-]—%.

Nhan xét.

A >0 thi phuong trinh (1) ¢6 1 nghi¢m don.

A =0 thi phuong trinh (1) ¢6 2 nghi¢m, trong d6 cé 1 nghiém kép.

A <0 thi phuong trinh (1) ¢6 3 nghi¢m phan biét.

Mot s6 truomng hop diic biét:

Néu a+b+c+d=0 thi (1) c6 nghiém x=1.Néu a—b+c—d =0 thi (1) c6 nghiém x=—1.

Néu a,b,c,d € 7 thi (1) thi ¢6 nghi€ém hiru ti P thi p,q theo thr ty la udc ctia d va a.
q

Néu ac® = db’*(a,d = 0) thi (1) c6 nghiém x = —%
Vi du. Giai phuong trinh x° + x* — J2x=242=0.
Loi gii.
3 , 5
Nhin xét. Vi ac® = 1.(—\/5) = db® = —24/2 nén phuong trinh ¢6 nghiém x = —% =/2 . Bién dbi

x—\/EZO
huong trinh vé dan x—\/z (xz— \/E—l—l x—|—2):0<:> <:>x:\/§.
P s ¢ ( ) ( ) xz—(\/a+1)x+2:0
2.2 Mot s6 vi du
Vi du 1. Gidi phuong trinh y* +3y> +12y—16=0.
Loi gidi. Dat y=x—1,tacé (x—1) +3(x—1) +12(x—1)—16 =0 x* +9x—26=0. Ta c6

3
A=p+ 427 = (—26) L A0

o —btVA 264784
2

2

=784>0,

=2T=u=3=v=—1.



Vi phuong trinh X’ +9x—26=0 c6 nghiém x=3—1=2 nén phuong trinh da cho c6 mot nghiém y=I.

Vi du 2. Gidi phuong trinh y’ +5y° —}—%y—% =0.
3 2
Loi gidi. bat y:x—i, ta cod [x—é] +5[x—§] +Z[x—§]—E:0<:)x3—6x+4:0
3 3 3 3 3) 9
3 A3 _
A—p 42 _p 2O g oM g i—0fn
27 27 3
Suy ra cosG:% 34 | =G =135°.Dodé:

ak  —62d2 2
135° 1
X, = 2\/5.008. 2\/5.—— ,
' 3 V2

X, = 2@.003.%2 22 ¢08165° = —24/2 cos 15° = —(\/5—1),

X, = Zﬁ.cosw = 24/2.¢08285° = 24/2.c0s 75° =3 —1.
Do d6 phuong trinh da cho ¢6 nghiém la

5 1 5 -33-8 5 3/3-8
ylzz—gzg,Yz:—(\/g+1)—§:TVays—\/§—1—§— 3

2.3 Pinh li Viete ciia phwong trinh bac ba

Néu phuong trinh bac ba Ax® + Bx* +Cx+ D = O(A = 0) c6 3 nghiém x,, x,, x; thi

x1+x2+x3:7

C
1 XX, + XX + XX :X.

—-D
XXy Xy =

Bai tap ap dung. Gia st phuong trinh x° +ax* +bx+c =0 c6 ba nghiém x,, x,, x,. Hiy tim mdi

A A e~ . 2
lién h¢ gitra a,b,c khi x,x, = x;.

XX X :—a<6>
Loi giai. Theo dinh Ii Viét, ta c6 {x,x, +x.x, +x,x ;= b<7). Gia st x,x, = x;. C6 2 kha ndng xay ra

X%, =—c(8)

*x,=0=x,=0 hodc x;=0=b=c=0

, N Lo A R 1A 1 ~ < X X \oas 2 R s
* x, = 0. Lic nay ta c6 thé viét hé thirc da cho la —-==2=1¢. Tu d6 c6 thé tinh dugc x,, x, theo
X XN

tva X,: X, =1x, Va X; = X Thay vao (6), (7) va (8), ta thu dugc
’ t

1 1
[t+—+1]x2 :—a,[t—}———l—l]x; =b,x, =—c.
t t

3
—| =—c=b =dc.
a

‘ 1
Ch § ring 142410, ta suy ra hé thire x, =2 = x] =
t a

He thirc nay van ding khi b=c=0. Vay b’ = a’c 12 hé thic can tim.



3. Phwong trinh bac 4
Phuong trinh bac bdn 1a phuong trinh ¢6 dang
Ax'+BxX’+Cx* +Dx+ E=0,
trong d6 x la 4n'sb con A,B,C,D,E 1acédc hé sd voi a=0.
Trude hét ta hiy xét mot s dang phuong trinh bac bdn ma qua phép bién dbi hodc dit an phy ta
c6 thé quy vé viéc gidi mot phuong trinh bac hai
3.1 Phwong trinh trung phwong
ay’ +by+c=0

Phuong trinh ¢6 dang ax* +bx* +¢c=0.Pat y=x> >0 ta dua vé viéc giai { =0
y=

3.2 Phuong trinh dang (x+ a)4 +(x—|—b)4 =c.

C6 thé dwa vé phuong trinh tring phuong nhd phép dit an phu y:x—l—a—;bzwc: y—a;b.
L b, Y b —b\' b—a)
Khi d6 (x+a)4+(x+b)4:[y—%+a] +[y+aT+b] :[y—l—aT] +[y+ za]

Pit k:“—;b.Tacé (k) +(y—k) =2y +12y%> +2k* =c.

Vay ta c6 phuong trinh tring phuong 2y* +12y%*k* 4+ 2k* —c =0 voéi k= a_;b

Vi du. Giai phuong trinh (x—1)" +(x+3)" = 256(1)
Loi giai. Dat y = x+1. Khi d6
e (y-2) +(y+2) =256 = 2y* +48y> ~112=0

r=4
t=-28

Vit>0nént=4=y=42=x=1hoac x=3.

Pit = y* >0, taduge 2> +48° —224=0 <

#*Chi §. Néu can kiém tra phuong trinh bac bén dang téng quéat ax* +bx’ +cx’ +dx+e=0,

(a = O) ¢6 tring phuong hay khéng ,ta chi can dit an phy 7 = x —|—4i .
a

Néu sau khi thay vio phuong trinh da cho ta khong dugc phwong trinh tring phuong theo bién ¢ thi
phuong trinh da cho khong thudc thudc dang trung phuong.

3.3 Phuong trinh dang (x—l—a)(x—l—b)(x—i—c)(x—i—d) =m Vvoia+b=c+d.
Viét phuong trinh di cho dudi dang [xz +(a+b)x+ ab”x2 +(c+d)x+ cd] =m
Pitt=x" + (a +b)x + ab dua vé phuong trinh bac hai theo 7.
Vi du. Giai phuong trinh (x+1)(x+2)(x+3)(x+4)=3 (1)
Loi gidi. Nhan xét 144 =243 nén phuong trinh da cho twong duong voi
(x> +5x+4)(x* +5x+6) =3
it r=x"+5x+4.Tacé (1) ©t(t+2)=3 1 +2t-3=0=t=1Vt=-3

5413
—

Khit=1=x*4+5x+4=1<x"+5x+3-0<= x=

Khi t = -3 x> +5x+4 = -3 x>+ 5x+7 =0 phuong trinh v nghiém
53 513
2 T

2

Vay phuong trinh (1) c6 2 nghiém x, =

X5



Chu y. Phuong trinh trén mo rong thanh
(alx—|—az)(blx—l—bz)(clx—l—cz)(dlx—l—dz) =m,
v6i diéukién ab, = cd, va ab, +a,b =cd, +c,d,. Khi dé tadat t = (a,x+a,)(bx+b,)
Vi dy. Giai phuong trinh (2x—1)(x—1)(x—3)(2x+3)=-9
Lbi gidi. Phuong trinh viét lai dudi dang (2x” —3x+1)(2x" —3x—9) = —9.
Dit t=2x" —3x+1. Ta c6 phuong trinh t(t—lO):—9 S -10t+9=0&1t=1Vt=09.

Voi t:1:>2x2—3x—|—1:1<:>2x2—3x:0<:>x:0\/x:%.

34473

Véit=9<2x" —3x+1=9<2x*—3x—8=0= x= R

Véy phlIo’ng trinh Cé 4 nghlém 'xl = 07 XZ = %v x3 = 3 +4\/7_3 ’ -x4 - 3 _;/ﬁ .

3.4 Phuong trinh déi ximg bic bén (Phwong trinh héi quy)

Phuong trinh d6i xtng bac bdn 1a phuong trinh ¢6 dang ax* +bx* +cx’ +bx+a=0 (a=0)
Cach giai.

Budc 1. Kiém tra x =0 ¢4 la nghiém ciia phuong trinh hay khong?

Budc 2. Tim nghiém x=0.

Chia ca hai vé ctia phuong trinh cho x* ta duoc

b 1
ax’ +bx+c+—+i2:0<:>a[x2+—2]+b
X X X

x+l]+c:0 (2)
X

bat 1= x+l:> x° —}—Lz:tz — 2. Khi 6 phuong trinh (2) tr¢ thanh
X X
at’ —=2)+bt+c=0<at’ +bt+c=0

Véi cach dit = x+ l, sir dung bét dang thire AM — GM, ta c6
X

Eih N S VIS

Nhu vy tir phuong trinh ddi xtmg bac 4 ta chuyén vé phuong trinh bac 2 theo bién ¢ véi |t| >2.
Vi du. Giai phuong trinh x* +2x° + x> +2x+1=0.

Loi giai. Vi x=0 khong I nghiém ctia phuong trinh, chia hai vé cho x?, ta dugc

x2+2x+1+2+i2:0<:>[x2+i2]+2.[x+1]+1:0.
X X X X
bit t:l+x,tacé 242 +1=01=—14+/2.

X

Vi|]|>2 néns=—1++2.Suyra

x+1:—1—\5<:>x2+x(1+\5)+1:0<:>x:
X

1242421
5 .
Chii y. D6i voi phuong trinh bac 4 c¢6 hé so ddi xtmg léch (phwong trinh phan hdi quy), dang
ax' +bx’ +ex’ —bx+a=0(a=0) thi ta vin c6 cdch twong tw va dua phuong trinh da cho vé dang

at* +bt+c+2a=0.



3.5 Phuong trinh bac 4 c¢6 hé s6 dbi xing ti 1é (phwong trinh phan hdi)
Phuong trinh phan hdi 14 phuong trinh ¢6 dang ax* +bx® + cx® + bkx + ak* = 0(a = 0,k = 0) .
Cich giai. Tuong ty nhu cch giai cdc phuong trinh trén hdi quy va phan hdi quy, bang cich chia

hai vé cho x> (néu x = 0 khong 12 nghiém ), va dat an phu 7 = K + x, ta dugc phuong trinh
X

at* +bt+c—2ak=0.
Vi du. Giai phuong trinh 2x* —21x’ 4+ 34x*> +105x+50=0.

Loi giai. Ta c6 x =0 khong 1a nghiém cua phuong trinh, chia hai vé ciia phuong trinh cho x*.

2x2—21x+34+ﬁ+¥:0@2[ﬁ+2—f]—21[x—§]+34=0
X X X X
< 5 2,25 2
Pit x—==1=x"+ == +10, taduge 2(£ +10) 21+ 34 =0 1=6Vi=9/2.
X X

# Truomg hop 1. £ =6 = x—> =6, tacd ¥ —6x—5=04 x=3+14.

X
* Truong hop 2. t:%#x_ézg’tacé 2x2—9x—10:0<:>x:9i\4/161 .
X

3.6 Cach giai tong quat phwong trinh bac 4
Khong mat tinh tong quat (bang cich chia hai vé ciia phuong trinh cho hé sb ciia x*) ta dua phuong
trinh vé dang
' tax +bx’ +ex+d=0sx"+ax’ =—bx’ —cx—d
ax\’ a’
x —|——] =x’|——b|—cx—d.
2 4

2.2

A~axT .,
Thém vao ca hai ve, ta duoc

2
Cong vao hai vé ctia phuong trinh nay cho tam thirc | x? +a_2x] y —1—% v6i y1a hing sb

2 2
PR a——b—y
2 2 4

.x2+[%—c]x+[y72—d](l)

Chon y sao cho tam thirc bac hai & vé phai c6 nghiém kép, hay

A:[ﬂ—c
2

2 2 2
—4[%—b+ y][%— ]: 04> y' —by’ +(ac—4d)y—d(c* —4b)—c* =0(2)
Paiy 1a mot phuong trinh bac ba va ta da biét cach giai. Dat
a 2, |y Y 2
——b+y|x +|—=——c|x+|——d|=(Ax+B
[ s Y 2 4 ( )
Gid su y,la mot nghiém cuia phuong trinh (2). Khi d6 thay y, vao ta dugc phuong trinh (1) c6 dang

i ay Bl |+ E L Ax—B
2 2 2 2

=0

2
[x2 —}—a—;—}—%] :(Ax—l—B)2 &

, ax |y , ax |y
S —i-?—f—a—i—Ax—i—B:O\/x —i-?—I—E—Ax—B:O.
Nhu vay viéc giai phuong trinh bac bon qui vé viéc giai hai phuong trinh bac hai va mot phuong
trinh bac ba.
Vi du. Giai phuong trinh x* +8x” +15x> —4x—2=0.
Loi gidi. Ta c6



X8 +15x° —4x—2=0< x* +8x’ =4x+2—15x7 <:>(x2—|—4x)2 =x"+4x+2.

2
Cong hai vé ciia phuong trinh trén cho (x2 + 4x> y —}—yT , ta dugc

2

[x2+4x+%] :(1+y)x2+(4+4y)x+[y7+2](3).

Luu ¥ chon y sao cho vé phai 1a mot binh phwong, mudn vdy, biét s6 A cua tam thirc bac hai ddi
v6i x phéi bang 0,
2

A:(4+4y)2—4(1+y)[y7+2]:0<:>(1+y)[16.(1+y)—(y2+8)}:0.

Ta c6 ngay gid tri y =—1. Thay vao (3) phuong trinh tr¢ thanh

1

1 9 )CZ—}—4)C——:E
[x2+4x——] ==& 2 2
2 3

x° —|—4x—l:——
2 2

x:—2:|:\/§
x:—2:|:\/8'

3.7 Pinh li Viete cho phwong trinh bac 4
Néu phuong trinh bac bon ax* +bx’ +cx’ +d +e=0 (a=0) c6 bon nghiém thi

b
X+x+x+x=——
a
c
XX, + X, X%, + XX, + XX, + XX, + X%, = ;

XXXy 4 X, X, X + X, X0 X, + X Xy Xy = ——

e
XXy X3 Xy = —
| a

Vi du. Cho phuong trinh ¥ —8x  +19x* +ax+2=0. Biét rz"mg phuong trinh c6 bén nghiém
X,,X,,X;, %, thod man diéu kién x, +x, = x, + x,. Hiy tim a va giai phuong trinh da cho.

Loi giai. Theo dinh Ii Viete, taco x, +x, +x,+x, =8=x, +x, = x; +x, = 4.

Mit khdc x,x, + x,x; + x,x, + XX, + X%, + X,X, = X,.X, + X;.X, + xl.()c3 + x, ) + X, (x3 + x4)

— x|~~x2 +x3-x4 +(x| +X2><X3 +x4> — 19 .
Do d6 x,.x, +x,.x, =3.
Talai c6 x,.x,.x;.x, =2, suyra xx, =L x;x, =2 hodc xx, =2,xx, =1

Néu x,.x, = Ithi x,.x, = 2. Khi d6 x,.X,%, + X,.X,X, 4+ X, XX, + X,.X,X, = X; + X, + 2()61 + xz) =12.

X,=243

x,.x, =1 x3,4:2:|:\/§'

172

x+x,=4 x,+x,=4
Véya:—IZ.\fl{l : va{3 ¢

nén suy ra l

XX, =2

Truong hop x,x, =1 ciling 1am tuong tw nhung hodn d6i vai tro clia x,, x, voi x;,x, .
4. Phwong trinh déi ximg béc n
Phuong trinh d6i xtng bac n 1a phuong trinh c6 dang
ax"+ax"'+..+a, x+a,=0

Trong d6 day cdc hé so6 la doi xung, nghiala a, =a, =0, a,=a, ,...



Cach giai

- P6i v6i phuong trinh ddi xing bac chdn, gia sir bac cua phuong trinh 14 n=2m. Do x=0
khong thé 13 nghiém nén ta c6 thé chia ca hai vé cua phuong trinh cho x™. Sau d6 bang cich nhém

X . N 2 A A 1 , A N 2 R ) A )
thich hop, vé trédi ctia phuong trinh ¢6 thé dua vé dang x* +—. Ching dé€u la cédc biéu thirc doi xng
X
. N 1 2 A < A o 1 N o~ A N A A &)
véi x va —. Do do, néu ta biét dat r = x +—thi s€ dua dén phuong trinh bac k doi véi ¢.
X X

- DPi véi phuong trinh d6i xtmg bac 1¢, ta d& dang thir lai rang phuong trinh ludn nhan x=—11a 1
nghiém. Do viy, v6i gia thi€t x+1-=0 sao cho khi chia hai vé cho x+1, ta s& dugc 1 phuong trinh
doi xung bac chan.

Vi du 1. Giai phuong trinh x® —3x° +6x* —7x’ 4+ 6x* —3x+1=0.

Loi giai. Chia ca hai vé cho x°, ta duoc

6 3 1

1 1
=3x"+6x—T7+ —2+—3=0<:>[x3+—3]—3[x2+
X X

2
X

+6[x+l]—7:0.
x

X X

1 1 1 . N
bat t=x+—,tacd x3+7:t3—3t; x2+—2:t2—2.B(}1 vay ta dugc phuong trinh
X X X

£ -3 +3t—-1=0@1-1)’=0c1r=1.
Tir &6 phuong trinh ban dau twong dwong voi phuwong trinh )H—l =l x—x+1=0.
X

D@ thdy phuong trinh trén vd nghiém. Vay phuong trinh da cho vo nghiém.

Vi du 2. Giai phuong trinh 2x” —5x° —x° —8x* —8x’ —5x+2 =0 (Xem nhu bai tap)
Mot sb bai tap tham khao

Bai 1. Giai cdc phuong trinh

a) X =3¢ +x+1=0 b) X —5x>+x+7=0 ¢) ¥ +2x—5/3=0
d) ¥ —x—2=0 e) X’ =3x*+9x—9=0 f)x3—x2—x:§
g) X’ =6x"+1 h) 8x’ —2x* —x+1=0

Bai 2. Cho phuong trinh x* — x+1=0 c6 ba nghiém phéan biét x,,x,,x,. Tinh S = x + x5 + x} .
Bai 3. Biét ring phuong trinh x* + px+¢ =0 c6 ba nghiém. Chiing minh x, + x3 + x; = 3x,x,x;.
Bai 4. Giai va bién luan phuong trinh (a,b 1a tham s0) x* —3abx+a’+b*=0.

Bai 5. Giai cac phuong trinh sau

a) 2x* +5x + X7 +5x+2=0 o)xt +(x—1)(x* —2x+2)=0

b) x* —2x’+8x* —2x+1=0 d) x* +3x —2x*—6x+4=0

Bai 6. Cho phuong trinh  x*+ px* +¢x* +rx+s=0. Tim diéu kién dé phuong trinh c¢6 hai
nghiém thoa diéu kién x, +x, =0.



5. Phuong trinh bic 16n hon 4 va mjt so tinh chit
5.1 Xét phwong trinh bic nim dang x°’ +ax+b=0, a,b<€Z.
Dinh 1y 1. Néu a = b =1(mod2) thi phuong trinh khong giai dwoc bang cin thirc
Dinh 1y 2. Néu a 12 sé nguyén t6, a/fl(modS) va (a,b) =1 thi phuong trinh (1) khong giai dugc

bang cin thic.
Ta thira nhan céc tinh chat trén. Tong quat hon ta c6 dinh 1y sau (va ciling dugc thira nhén)

5.2 Pinh ly. Xét phuong trinh f (x) =0, trong dé f (x) 1a da thic hé s6 nguyén c6 bac 16n hon hoic
bang 5. Néu f la da thirc bat kha quy trén Q va c6 ding 2 nghiém phirc trong C thi phuong trinh
f(x)=0 khong giai dugc bang can thuc.

Dé minh hoa cho dinh 1y trén, ta xét vi du sau. “Phwong trinh f (x)=x"—6x+3=0 khong giai
dugc bang can thic”.
That vy, theo tiéu chuén Eisenstein, da thirc f (x)=x’ —6x+3 la da thic bat kha trén Q. Do do,

ta chi can chimg minh phuong trinh c¢6 ding 2 nghiém phirc hay chimg minh phuong trinh c¢6 ding 3
nghiém thuc.

Dé chiig minh diéu nay ta can sir dung mot két qua rat quan trong trong giai tich, thuong duoc goi
la dinh 1y Rolle

“Néu ham f(x) lién tyc trén doan [a,b|, kha vi trong khodng (a,b) va f(a)= f(b) thi ton tai
mot diém c e (a,b) sao cho f '(c) =0".

V6i f(x)=x"—6x+3,tacé f'(x)=>5x"—6. D& thiy ring f' c6 hai nghiém 1a +4/2. Sir dung
dinh 1y Rolle, ta nhan thay f chi c6 thé c6 t61 da 3 nghiém thuc.

Mat khéc, ta lai c6 f(—2) = —17,f(—1) = 8,f(1) = —2,f(2) =23, va f la ham lién tuc nén chi
¢6 thé doi dau moi khi d6 thi ctia né cat truc hoanh, nén f cé it nhat 3 nghiém thuc.

Vay f c6 ding 3 nghiém thuc. Suy ra diéu phai chimg minh.

Bai tap. Chiing minh ring céc phuong trinh sau ddy khong giai dwoc bang cin thirc

a) X’ —4x+2=0 b) ¥ —4x*+2=0 ) X’ —6x*+3=0 d) x’—10x°+15x+5=0
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