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CHUYEN BE 1 - PHAN TiCH PA THUC THANH NHAN TU
MUC TIEU:

Hé thdng lai cac dang toén va cac phuong phap phan tich da thic thanh nhan ta

Giai mot s bai tap vé phan tich da thirc thanh nhan tir

Nang cao trinh d6 va k¥ ning vé phan tich da thic thanh nhan te
B. CAC PHUONG PHAP VA BAI TAP

TACH MQT HANG TU THANH NHIEU HANG TU:
Dinh Ii b6 sung: |
+ Pa thac f(x) co nghiém hitu ti thi cé dang p/q trong dé p la woc cua hé s6 tu do, q 13 uoc
duong cua hé sb cao nhat _
+ Néu f(x) c6 tong cac hé so bang 0 thi f(x) c6 mot nhan tir lax—1
+ Néu f(x) c6 téng cac hé sé cua cac hang tir bac chén béng tong cac hé sb cua cac hang
tu bac 1€ thi f(x) cod mot nhan tir la x + 1

f(1)1 va T g3 146 nguyén.

+ Néu a la nghiém nguyén cua f(x) va f(1) f(- 1) khac 0 thl 1

Pé nhanh choéng loai trir nghiém 1 wéc cla hc $6 tu: do

Vi du 1: 3x* — 8x + 4 Cach

1: Tach hang tir tha 2

3X° - 8x +4 = 3x — 6x 2x +4 = 3x(x 2)—2(x—2) =(x—2)(3x—2)

Céach 2: Tach hang tir thu: nhat:

3X° - 8x +4 = (4x2—8x+4) -_-_;,x = (2x—2)2—x2= (2x—2 + X)(2x — 2 — X)

= (x=2)(3x-2)" 7

Vidu 2: X2 x°-4

Ta nhan thay nghiém caa f(x) néu co thix =  1; 2; 4, chicé f(2) = 0 nén x = 2 1a nghiém
cua f(x) nén f(x) c6 mot nhan tir 1a x — 2. Do d6 ta tach f(x) thanh cac nhém c6 xuat hién
mot nhan tir la x — 2

Céch 1:

XCoxP4=x3 22 x2 2x 2 4 x2 x2 x(x2) 2x 2) =x 2 x?x 2

TRUONG THCS TIEN THANG


https://giasudaykem.com.vn/

Gia sw Tai Nang Viét https://giasudaykem.com.vn



https://giasudaykem.com.vn/

Gia sw Tai Nang Viét https://giasudaykem.com.vn

Cach2:x® x2 4 x38 x2 4 x38 x24 (x 2)(x2 2x 4) (x 2)(x 2)
X2 x? 2x4 (x2) (x2)(x% x 2

Vidu 3: f(x) = 3x3 — 7x° + 17x - 5

Nhan xét: 1, 5 khong la nghiém cua f(x), nhu vay f(x) khdng c6 nghiém nguyén. Nén
f(x) néu c6 nghiém thi 12 nghiém hitu ti

Ta nhan thiy x = L3 nghiém cua f(x)

do d6 f(x) c6 mot nhan tir 1a 3x — 1. Nén 3y 3

3 s x4 6x“ 2x 15x 5 3x°® x* +6x* 2x 15x.5
f(x)=3x"-7x“+17x-5=

x2(3x 1) 2x(3x 1) 5(3x 1) (3x 1)(x?> 2x 5)

Vix?2x5 (x% 2x 1) 4 (x 1)* 4 0 véi moi x nén khdng phan tich dugc thanh nhan tir nira

Vidu 4: X3+ 5x° + 8x + 4
Nhan xét: Tong cac hé sé cua céac hang tir bac‘chﬁn bang tong cac hé sé cua cac hang
tir bac Ié nén da thue 6 mot nhan tir lax + 1. i
X2 +5x% + 8x + 4 = (x + X2 )+(4x +4x)+(4x+4) X (x+1)+4x(x+1)+4(x+l)
(x + 1)(x +4x+4)=(x+ 1)(x + 2) Vi
du 5: f(x) =x° 2+ 33— 4x% + 2
Téng cac hé s6 bang 0 thi nén da thirc c6 mot nhan tir 1a x — 1, chia f(x) cho (x — 1) ta co:
N +3x —4x +2 (x — 1)(x x3+2%x% -2x- 2)
Vit -x3+2x%-2x- Z\khong co nghlem nguyén ciing khéng cé nghiém hiru ti nén
khong phan tich duoc nira -;
Vi du 6: x* + 1997x% + 1996x + 1997 = (x* + x% + 1) + (1996x? + 1996x + 1996)
(X2 + X + 1)(X% - X+ 1) + 1996(x% + X + 1)
(X% + X+ 1)(x% - X + 1 + 1996) = (x° + x + 1)(X° - X + 1997) Vi
du 7: X% - X - 2001.2002 = x° - X - 2001.(2001 + 1)
x2 - X — 20017 - 2001 = (x* — 2001%) — (x + 2001) = (x + 2001)(x — 2002)
Il. THEM , BOT CUNG MOQT HANG TU:
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1. Thém, bét cing mét sé hang tir dé xuat hién hiéu hai binh phwong:
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Vidu 1: 4x* + 81 = 4x* + 36x% + 81 - 36x% = (2x% + 9)% — 36x°
(2x% + 9)% — (6X)% = (2x% + 9 + 6xX)(2X° + 9 — 6X)
(2x% + 6x + 9 )(2x° — 6x + 9)
V|'d1.12:x8+98x4+1=(x8+2x4+1)+96x4
(x* + 1)% + 16x°(x* + 1) + 64x% - 16x°(x* + 1) + 32x*
(x4 +1+ 8x2)2 — 16x2(x4 +1- 2x2) = (x4 +8x° + 1)2 - 16x2(x2 — 1)2
(x4 +8x° + 1)2 - (4x3 — 4X )2
(x4 + 453 + 8x° —4x + 1)(x4 S+ 8X% +Ax + 1)
2. Thém, bét ciing mét s6 hang tir dé xuat hién nhan tirchung
Vidu 1l: X +x2+1= (x —x)+(x +x+1)= x(x —1)+(x +x+1)
x(x -1)(x +1)+(x +X+1)=x%x(X- 1)(x +x+1)(x +1)+(x +x+1)
O+ x + DX = 1OC + 1) + 1] = 02 + x4 1) — x4+ x2 - x +1)
Vlduz:x + X +l:(x —x)+(x _x? )+(x +Xx+1)
XOC - 1)+ 1) +x°(C - 1) + (x2 +x+1)
02 +x+ x—1)x* +x) +x% (x= )G +x+ 1)+ (X +x+1)
(x2 +X+ 1)[(x5 XX X) + (x3 —‘x2 ) 'JF"l] :'(xz ¥ X+ 1)(x5 — X
Ghi nhé:

4+x3—x+1)

7.2 7..5 8, 4

dm+1, 3n+2+1nh4u:,:'x X+ x +x°+1:x°+x

Céc da thirc cé dang X
+1 X0+ x+1;x8 X+l ... d&u 6 nhan tir chung 1a X% + x + 1
Il. DATBIEN PHU _
Vi dul g x(x+4)(x+6)(x+10)+128—[x(x+10)][(x+4)(x+6)]+128
(P H10%) + (<4 10x + 24) + 128
Pat x° + 10x + 12 =y, da thuc c6 dang
(y—12)(y + 12)+ 128 = y2 — 144 + 128 = y? — 16 = (y + 4)(y — 4)
(X% +10x +8)(x° + 10x + 16 ) = (x + 2)(x + 8)(X° + 10x + 8) Vi
du2: A=x*+6x3+7x°—6x+1
Giasux 0taviét
X4+6X3+7X2—6X+l:XZ(X2+6X+7—X§+Xlz):XZ[(X2+—X12)+6()6— 1x)+7]
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bat x - l—x =yth‘|x2+x£2 =y2+2,dodc’)

A= x2(y2 +2+6y+7)= x2(y + 3)2 =(xy + 3x)2 = [X(x ——1x )2 + 3x]2 = (x2 + 3X — 1)2
Cha y: Vi du trén c6 thé giai bang cach &p dung hing dang thirc nhu sau:

A=x4+6x3+7x2—6x+1:x4+(6x3—2x2)+(9x2—6x+1)
:x4+2x2(3x—
1) + (3x — 1)% = (X2

+3x—1)° Vidu 3:
A=

(x? y* z%)(xyz)? (xy yz+zx)*

(x2 y2 72y 2(xy yz+zx) (x2 y2 z2) (xy yz+zx)?

bat . y. z=a,xy+yz+zx=btaco

A=a(@+2b)+b’=a’+2ab+b’=(a+h)’= (Xey:z+Xxy+yz+ zx)% Vi
d1.14:B=2(x4y4z4)(x2y222)22(x2y222)(xyz)2(xyz)“f).';itm)‘(d'+y4+Z4
:a,x2+y2+22:b,x+y+z:ctacé:
B=2a-b%—2bc®+c*=2a-2b° +b%-2bc® +c* = 2(a—b?) + (b —¢2)?
Ta lai Cé:a—b2:-2(Xzyz Y222 ZzXz)Véb—CZZ-2‘(‘)(yb+yZ+ZX) Do do;
B=-4(xy:y222 z2X2)+4(xy+yz+zx)2 |

4X2y2 4y272 472x2 4x2y? 4y222 472x2 8x2yz 8xy2z 8xyz2 8xyz(Xy 2)
Vidu5:(@abc)® 4@% b3 c?) 12abc
Déta+b:m,a—b:__rjthi4ab:m?‘—n2

3 3 . 2 m?-n,

a+h =(a+ b)'[.:(az';-. ). + ab] = min +—7 ). Tacb:

. 3 md +3mn?: | 2 2 3 2 2 2
C=(m+c)—4.~ 4 4c 3cm -n)=3(-c +mc—mn +cn)

= 3[c’(m-c)-n’(m-c)] =3(m-c)(c-n)(c+n)=3@+b-c)(c+a-h)(c-a+bh)
PHUONG PHAP HE SO BAT PINH: Vi

du 1: x4 - 6x3 + 12x% - 14x + 3

Nhan xét: cac s6 1, 3 khdng 1a nghiém cua da thire, da thie khéng c6 nghiém nguyén
cung khdng c6 nghiém hiru ti

Nhu vay néu da thirc phan tich dugc thanh nhan tir thi phai c6 dang
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(X% +ax + b)(x? + cx + d) = x* + (a+ )x° + (ac + b + d)x® + (ad + bc)x + bd

a ¢ 6
ddng nhat da thirc nay véi da thirc d4 cho ta co:

ad bc 14

bd 3

Xéthd=3véi b,d Z, b1, 3 voib=23thid=1heédiéu kién trén trg thanh

ac b
ac 8 2c 8 c 4
a3 14 ac 8 a 2
bd 3

Vay: x*-6x3 + 12x° - 14x + 3 = (x2 -2X + 3)(x2 -4x+1)
Vidy 2: 2x*-3x3 - 7% + 6x + 8 |
Nhan xét: da thirc c6 1 nghiém 1a x = 2 nén cd-thira s6 1a x - 2 do d6 ta c6:

2x4-3x3-7x2+6x+8:(x-2)(2x3+ax2+bx+c)

a4 3 1
=2x “+(a-4)x 3+ (b-2a)x 2+ (c-2b)x-2¢ B2 T
€.2b 6+
a4 c 4
2c 8

Suy ra: 2x*-3x3 - 7x> + 6x + 8 = (x - 2)(2x3 + X2 - BX - 4)

Ta lai c6 2x3 + X2 - 5x - 4 14 da thirc c6 téng hé sb cua cac hang tir bac I¢ va bac chin bing
nahu nén co 1 nhan tu I_'é X +1nén2x3+x°-5x-4= (x + 1)(2x2 -X-4)

Vay: 24 =353 - Tx%+ 6x + 8 = (x - 2)(X + 1)(2X2 - X - 4)

Vi du 3:

125 + 5x - 12y% + 12y - 10xy - 3 = (a X + by + 3)(cx + dy - 1)

= acx? + (3c - a)x + bdy? + (3d - b)y + (bc + ad)xy — 3

ac 12
bc ad 10 @ 4

3cab5hd c3
123db 12 d 2

12x2+5x-12y2+12y-1Oxy-3:(4x-6y+3)(3x+2y-1)
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BAI TAP:

Phan tich cac da thic sau thanh nhan tu:

1)x3-7x+6 10) 64x* + y*
2) x° - 9x“ + 6x + 16

3) x° - 6x° - x + 30 12) x3+ 3xy +y3- 1

4) 2x3 - X% + 5x + 3 13) 4x* + 4x> + 5x% + 2x + 1

5) 273 - 27x2 + 18x - 4 14)x8 + x + 1
6)x2+2xy+y2-x-y-12 8 4

7)(x + D(x +3)(x + A)(x + 5) - 24 )X T3 +4

8) 4x* - 32x% + 1 16) 3x° + 22xy + 11x + 37y + 7y® +10

9)3(x4+x2+1)-(x2+x+1)2 17)x4-8x+63
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