PHAN TiCH PA THUC THANH NHAN TU
I. KIEN THUC CO BAN
1. Dinh nghia:

Phén tich da thirc thanh nhén tir (hay thira s6) 1a bién d6i da thirc d6 thanh mot tich
cua nhiing da thtrc.

Vi du:
a) 2x2 +5x -3 =(2x - 1).(x + 3)

b)x-2&y+5\& -1Oy:[(\/;)2—2y \/;]+(5\/; - 10y)
:ﬁ(\&-Zy)+5(ﬁ-2y)
= (VX-29)(X +5)

2. Cac phwong phap phan tich da thirc thanh nhan tir

a) Phwong phap dat nhdn tir chung:

Néu tat ca cac hang tir cua da thitrc c6 mot nhan tir chung thi da thirc d6 duogc biéu
dién thanh mot tich cua nhan tir chung véi mot da thire khac.

C6ng thirc: AB +AC :A(B + C)
Vi du:

1. 5x(y+1)-2(y +1) = (y + 1)(5x - 2)

2. 3x+12\/;y:3\/;(\/; + 4y)

b) Phwong phdp ding hang ding thirc:

Néu da thirc 13 mot vé cua hiang dang thirc ddng nhd nao d6 thi c6 thé dung hang
dang thure d6 dé biéu dién da thirc nay thanh tich cac da thtc.

* Nhitng hang dang thtrc dang nho:
(A +B)>=A?+ 2AB + B?
(A-B)2=A%-2AB +B?
A?-B?= (A + B)(A-B)

(A+B)3= A3+ 3A%B + 3AB? + B®
(A - B)’>= A%- 3A’B + 3AB%-B?
A3+ B3 =(A+B) (A’- AB + B?)
A’-B3=(A-B)(A%2+ AB + B?)



Vi du: Phan tich cac da thirc sau thanh nhan tir:

12— 4x+4=(x-2)

2. xX*—9=(x=3)(x+3)

3. (x+y)* = (x=y)* =[(x+ )+ (x=y)][(x+y) = (x-y) | =2x2y = 4xy
Cach khac: (x+y)* —(x—Yy)? = x> +2xy + y* — (X* —2xy + y?) = 4xy

¢) Phuwong phdap nhom hang ti:

Nhom mdt sd hang tr ciia mot da thirc mdt cach thich hop dé c6 thé dat duoc nhan
tor chung hodc dung hang dang thirc dang nhd.

Vi du:
1. X2— 2xy + 5x — 10y = (X% — 2xy) + (5x — 10y) = X(X — 2y) + 5(x — 2y)
=(X-2y)(Xx +5)

2.x-3\/§ + \/;y—sy:(x-B\/;) +(\/§y—3y)
= VX (VX -3+ y(VX -3)= (VX -3) (VX +y)

d. Phwong phap tach mot hang tiz: (trieong hop dac biét cua tam thuc bac 2 co nghiém)

bb, =ac
Tam thirc bac hai c6 dang: ax? + bx + ¢ = ax?> + bix + box + ¢ (a=0) néu {bl+b _b
, =

Vi du:
a) 2x%-3Xx+1=2x?-2x-x +1
=2xX(x-1)-(x-1)=(x-1)(2x-1)

b) y-3y+2=y-Jy-2Jy+2

- -1)-2(5-1)

SN

e. Phwong phap thém, bot cung mét hagng tie:
Vi du:

a) y*+ 64 =y*+16y? + 64 - 16y

= (y* + 8)* - (4y)?

= (y* + 8 - 4y)(y* + 8 + 4y)
b) X2 +4=x2+4x+ 4 -4x = (X + 2)* - 4x



= (x+ 22~ (2%) = (x-2vx +2)(x+2Vx +2)

g. Phwong phdp phoi hop nhiéu phwong phdp:
Vi du:

a)a-a’b-ab®+b3=a%a-b)-b*a-h)

=(a - b) (a? - bY)

= (a-b) (a-b) (a+b)

= (a-b)(a+b)

b) 27x°Jy-a’0’\Jy =y (27x° -a’h®)
=Jy[ (3 ~(ab)’|
= Jy (3x—ab)(9x" +3xab +a’h’)

II. BAI TAP AP DUNG

Bai 1: Phan tich cac da thirc sau thanh nhan tir :

a) 14x2 — 21xy? + 28x2y? = Tx(2x - 3y? + 4xy?)

b) 2(x + 3) — x(x + 3) = (x+3)(2-X)

)X +4X -y +4=(X+2)? -y’ =(X+2-y)(X+2+Y)

Bai 2: Giai phuong trinh sau :

2(x+3)—x(x+3) =0
X+3=0 X=-3

S(x+3)(2-x) =0 =N
2-x=0 X=2

Vay nghiém cta phuong trinh 1la x3 = -3: X2 = 2

Bai 3: Phan tich da thurc sau thanh nhan tu:

a) 8% + 4x% - y* - y? = (8x% - y°) + (4X* - y?)

- [(Zx)3 - yﬂ +(4x2 - yZ)

=(2x- y)[(2x)2 +2XY + y2}+(2x+ y)(2x—y)

=(2x—y)(4x* + 2xy + y* + 2x+Y)

b) X2 +5X - 6 = x>+ 6X - X - 6

=X(x +6)-(x+6)
=(x+6)(x-1)



c) a*+ 16 =a*+ 8a’ + 16 - 8a?
= (@ +4)*- (V8a)

=(@+4+JBa)(a2+4- \Ba)

Bai 4: Thuc hién phép chia da thitc sau ddy bang cach phan tich da thirc bi chia thanh
nhan tu:

a) (X +x3+x2+1):(3 + 1)

b) (x? - 5x + 6):(x - 3)

Giai:

) VIX®+x3+x2+1=x3(+ 1) +x2+ 1= (x* + 1)(x® + 1)
nén (x> +x3 + x2 + 1):(3 + 1)

=+ 1)+ 1):03+1)

=0+ 1)

b)Vix?-5x+6=x%>-3x-2x+6
=X(x-3)-2(x-3)=(x-3)(x-2)

nén (x2-5x+6):(x-3)=(x-3)(x-2): (x-3)=(x-2)
I11. BAI TAP PE NGHI

Bai 1: Phan tich cac da thuc sau thanh nhan tir:
a)lO(\/;-y)—By(y-\&) b)2\/;y+3z+6y+ \/;y
Bai 2: Giai cac phuong trinh sau :

2) 5/X (VX -2010) - VX +2010=0 b) X3 -13x =0

Bai 3: Rut gon cac phan thirc sau:

) 2 b xy-y2 2x%-3x+1
Error! No bookmark name given. a) % b Xzi
2X°-3xy+y X +X-2

Bai 4: Phan tich thanh nhan tir (v6i a, b, X, y 1a cac ) khong am)

a) Xy+ y/x+x+1 b) Va® —b® +a% —+/ab?

IV. BAI TAP TU LUYEN

Bai 1: Phan tich cac da thirc sau thanh nhan tir:
a) X2 - y? - 2X + 2y b) 2x + 2y - X% - xy
c) 3a% - 6ab + 3b? - 12¢? d) x2 - 25 + y? + 2xy
e) a®+ 2ab +b?-ac- bc f) x2-2x-4y?-4y
g) X%y - x3 - 9y + 9x h) x?(x -1) + 16(1- x)

Bai 2: Phan tich cac da thivc sau thanh nhan tie:



1) 4x*— 25 + (2x + 7)(5 — 2x)
2) 3(x+ 4) — x2 - 4x

3) 5x% — 5y? — 10x + 10y

A) X2 —Xy+X-Yy

5) ax — bx — a® + 2ab — b?

6) X2+ 4x —y> + 4
NxE-x2-x+1

8) x* + 6x%y + 9y? - 1

Bai 3: Phan tich da thirc thanh nhan tir.
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16x3y + 0,25yz3

X 4 —4x3 + 4x2

2ab% —a%b — b®
ad+a’hb—ab®-Db®

X3+ x2—4x-4
x3-x2—-x+1

X4+ x3+x2-1
X2+ 1 x2y?
X4—x2+2x-1
3a—3b+a’—2ab +b?
a’+2ab+b*-2a-2b+1
a’-b>—4a+4b
ad-b%-3a+3b
x3+3x2-3x-1
x3-3x2-3x+1
X3—4x?+4x-1
4a%h? — (a% + b? — 1)?

(xy +4)? - (2x + 2y)?

(@2 + b? + ab)? — a%b? — b2c? — ¢%a?

Bai 4: Phan tich da thic thanh nhan tiw.

=
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x4y + 4 6 X +x2+1
x*y4 + 64 7 xX+x+1

4 x4+ 1 8 xB+x'+1
32x*+1 9 x8+3x4+1

x4 + 4y* 10 xP+x+1

21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

9) X3 + X2y — 4x — 4y
10) x3—-3x%+1-3x
11) 3x? — 6xy + 3y? — 1272

12) x> - 2x - 15
13) 2x2 +3x -5
14) 2x% - 18

15) x? — 7xy + 10y?
16) x3 — 2x2 + X — xy?

(@a+b+c)?+(@a+b-c)®—4c?
4a2h? — (a2 + b2 — c?)?

a*+Db*+c*— 2a%b? — 2b%c? — 2a%c?
a(b® —c3) + b(c® - ad) + c(a®-b?)
ab—a*+2a+2a°
(a+b)*—(a—b)’
X3-3x2+3x-1-y°
Xm+4+xm+3_x_l
(x+y)P-x3-y?
(X+y+2P° - x3—y3 -7
(b—c)*+(c-a)’+(a-b)

x3 + y3+ 7% — 3xyz
(X+y)P°—x°-y°

(X2 + Y23 + (22 — X2)° — (Y2 + 22)3
x3 — 5x%y — 14xy?

XA -Tx2+1

44— 12x2 + 1

X2 +8x+7

x3 — 5x2 — 14x



Bai tap 6: Phan tich da thirc thanh nhéan ti.
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X% + 2Xy — 8y? + 2xz + 14yz — 372
3x% - 22Xy —4x + 8y + 7y? + 1
12x? + 5x — 12y? + 12y — 10xy — 3
2x% — TXy + 3y? + bxz — 5yz + 27°
X% + 3Xy + 2y? + 3xz + 5yz + 27?
X% — 8xy + 15y? + 2x — 4y — 3

x4 —13x% + 36

x*+3x2 - 2x+ 3

XA+ 23+ 3x°+2x + 1

Bai tap 7: Phan tich da thirc thanh nhén tu:
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(a-h)*+(b-c)®+(c-a)®
@-x)y’ - @-y)x* - (x-y)a’
X(y? - 2%) + y(2> - x?) + 2(X* - y?)
(X+y+2)°—x3—yd— 73
3x°—10x* —8x3—3x?>+ 10x + 8
5x* + 24x3 — 15x% — 118x + 24
15x3 + 29x? — 8x — 12

X*—6x3+ 7x?>+6x—8

x3 + 9x% + 26x + 24

Bai tap 8: Phan tich da thirc thanh nhan ti.

1. a(b +c)(b?—c?) + b(a+c)(@—c?) +c(a+ b)@a>-b?
2. ab(a—b) + bc(b—c) +ca(c—a)

3. a(b?—c?) —b(a? —c?) + c(a? — b?)

4. (X=y)°+(y-2°+(@Z-x)p

5.
6
7
8
9

(x+y) —x"—y

. ab(a+Db) + bc(b + c) + ca(c +a) +abc
C(X+y+z2)P -0y -2

. a(b? + c?) + b(c? + a?) + c(a? + b?) + 2abc
. a(b-c)+Db3(c—a)+c3(a-b)

10.abc—(ab+bc+ac)+(a+b+c)-1

Bai tap 9: Phan tich da thirc thanh nhan ti.
1. (X2 +X)?+4x2 + 4x — 12

2. (X2 + 4x + 8)% + 3x(X% + 4x + 8) + 2x°

3 (R+x+1)(X2+x+2)-12

4, (x+1)(x+2)(x+3)(x+4)-24
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. (X2 +2x)2 +9x2 + 18x + 20

. X2 —4xy +4y? - 2x + 4y - 35
(Xx+2)(x+4)(x+6)(x+8)+16
(P +HX)P+HAXP+X) - 12

. 4(x? + 15x + 50)(x? + 18x + 72) — 3x?



