PHAN TiCH DA THUC THANH NHAN TU
Ngb Chi Trung
I. LY THUYET

Phan tich da thitc thanh nhan ti 12 bién doi da thirc d6 thanh mot tich ctia nhimg
da thirc. Mo1 thtra s6 trong tich duoc goi 1a nhan tir.

1. Phuwong phap diat nhan tir chung

a. Cach thuc hién

Tim nhan tir (thua s0) gidng nhau trong cac hang tr ctia da thire roi dit ra ngoai,
ap dung tinh chat:
AB+AC=A(B+C)
b. Vidu
Phan tich da thirc thanh nhan tur:
a. 5x° — 20X ; b. 2x5y —18x4y + 54x3y2.
Giai
a. 5X° — 20X =5X.X — 4.5X = 5x(x —4).
b. 2x5y —18x4y + 54x3y2 = 2x3y.x2 - 2x3y.9x + 2x3y.27y
= 2x3y(x2 —-OX + 27y).
2. Phuwong phap ding hing dang thirc
a. Cach thuc hién

Phén tich da thirc thanh vé trai cta cac hang dang thirc bén dudi roi ap dung
hang dang thuc d6 dé dua da thtic vé dang tich.

A% -B?=(A-B)(A+B) A% +3A°B+3AB? + B = (A+B)
A? 1 2AB+B%=(A+B) A% -3A%B+3AB? -B®=(A-B)’
A2 _2AB+B2= (A- B) Ad.+B3= (A+B)(A2 AB+BZ)
A®-8°~(A-B)(A’+AB+B’)

b. Vidu

Phan tich da thirc thanh nhan tu:

a. 8x° -1; b. 2x° —6x? +18X;

C. 5x6y3 — 20x2y3; d. x*+8x.

Giai
a. 8 —1=(2x)° =13 = (2x - 1) (4x® + 2x +1},



b. 2x3 —12x? +18x :2x(x2 —6X +9):2x(x -2x3+8)=2x(x-3)"

C. 5x6y3—20x y =5x2 y x*

x2+2

(x—\/i X

[ +2)(x
2
= 5x2y3(x2 + 2)(x2 ~J2 )
d. x* +8x :x(x3 +8): (x+2)(x2 —2x+4).
3. Phuong phap nhom hang tw
a. Cach thuc hién
~ Khi cdc hang tir cua da thac khong c6 nhan tir chung, ciing khong phai hefmg
dang thirc nhung mét s6 hang tir cua da thire thi c6 nhan tir chung hodc tao thanh hang
dang thurc thi ta c6 thé nhém cac hang tir do lai.

b. Vidu

Phan tich da thirc thanh nhan tu:

a. x2—x+2y—4y2; b. 4x2+4x+1—4y2;

C) 3xy+222—6y—x22; d. x2—4xy+xz—2yz+4y2.

Giai
a. X2 —X+2y—4y? ( 2—4y2)—(x—2y)
(x+2y)(x—2y)—(x—2y)
(x—2y)(x+2y+1).
b. 4x% +4x+1— 4y =

+4x +1) (2y)2

(o

= (2x+1)" ~(2y)’
=(2x+1-2y)(2x +1+2y).
C. 3xy +2z% — 6y — xz° =(3xy—6y)—(xz -2z )
:3y(x—2)—22(x—2)

=(x —2)(3y— 22).



d. x? —4Xy + Xz —2yz +4y2 (x2 —4xy+4y2)+(xz - 2yz)

(x - 2y)2 +2z(x—2y)
=(x—-2y)(x—2y+2z).

4. Phuwong phap tach hang tir

a. Cach thuc hién

Khi ba phuong phap dat nhén tir chung, dung hing dang thirc va nhom hang tu
k}léng thé thuc hién dl;I’QC, ta co thé tir mot har}g tir nao do cua da thuc biéu di‘én thalmh
tong cua hai hang tir d€ lam cho da thirc ¢6 nhiu hang tu hon, tir d6 ap dung hang dang
thirc hodc nhom hang tir d€ phan tich da thirc thanh nhan ta.

Khi tach mot hang tir thanh ‘Ilhiél{ hang tt, ta can tach sao cho cac hang tr méi
c6 nhan tr chung hodac tao thanh hang dang thirc vé1 cac nhan tir cli.

b. Vidu
Phan tich da thuc thanh nhan tu:
a. x2+5x—6; b. x3—3x+2; c. x* —3x% +1.

Giai
a. X2 +5X—6 :x2+6x—x—6:(x2+6x)—(x+6)
=X(X+6)—(x+6)=(x+6)(x-1).
b. x3—3x+2=x3—x—2x+2=(x3—x)—(2x—2)

= x(x® =1) = 2(x=1) = x(x ~1)(x +1) ~2(x~1)

=(x-1)[x(x+1)-2]=( (x +X— 2)

=(x- 1)(x +2X —X— 2) (x - 1)[(x +2x) (x+2)}
=(x=1)[x(x+2)=(x+2)]=(x-1)(x+2)(x-1)

= (x=1)*(x+2)

d. x*—3x%+1 =x*-2x%2-x2 +1:(x4 —2x2 +1)—x2

5. Phuwong phap thém — bét hang tir

a. Cach thuc hién

Khi ba phuong phap dét nhan tir chung, dung hang dang thirc va nhém hang tir
khong thé thuc hi¢n dugc, ta c6 thé dong thoi thém va bot cuing mot hang tir vao da



thire dé lam cho da thuc co nhiéu hang tir hon, tir 46 4p dung hang dang thuc hoic
nhom hang tir d€ phan tich da thic thanh nhan tu.
~ Hang tir dugc thém — bot vao da thire phai o nhan tir chung hodc tao thanh héng

dang thurc vo1 cac hang tir cil.

b. Vidu

Phan tich da thirc thanh nhan tu:

a. x4+4; b. X2+ x+1.

Giai
a X* 14 =x* 44+ 4x% —4x2 :(x4+4x2 +4)—4x2

:(x2 + 2)2 —(2x)2 :(x2 +2— 2X)(X2 +2+ 2x).

5 4 4,3 3. .2 2

+X+1+ X" —XT+ X" =X+ X" =X

:(x5+x4+x3)—(x4+x3+x2)+(x2+x+l)

b. X° +X+1 =X

:x3(x2+x+1)—x2(x2+x+l)+(x2+x+1)

:( 2 4 x +1)(x3 —x? +1).
6. Da thurc dac biét
a. Tam thirc bac hai ax? + bx + ¢

Tam thitc ax® + bx + ¢ chi c6 thé phan tich dugc thanh nhan tr néu b? —4ac >0.
+ Phwong phap tach hang tir bx
Ta can tim cdp so (u, v) théa man:

u+v=>b
u-v=a-C
Ta c6 thé nhdm tim cip (u, v) bang cac budc sau:

(1) Phén tich a-c thanh tich ctia hai s6: a-C=U,-V, =U, -V, =U,-V, =...

(2) Tim cdp (U;, V;) sao cho U; +V, =b thi d6 1a cdp (u, v) can tim.

. 4 7 . A . U‘V
Khi d6 tam thire duoc viet lai: ax® +bx +c=ax’ + (u+Vv)x+—
a

2 2 UV 2 U’V
ax‘ + bx +c=ax +(u+v)x+—:ax + UX + VX + ——
a a

:x(ax+u)+§(ax+u):(ax+u)(x+§j

+ Phwong phap binh phuong du:



~ 14 \ 14 A b2 \ 4 /‘\ M b hY \ /(
Ta thém - bt vao tam thirc mét lugng ™ vao da thtc roi dat a ra lam thira soO
a

2 2 2 2
chung dé dua tam thirc thanh ax® +bx+c+———=a x2+9x+3+b—2—b—2 ,
da 4a a a 4a° 4da

khi d6 tiép tuc bién doi tam thirc s& thanh:

2 b*> b? , b_ ¢ b* b
axX“+bx+Cc+——— =a| X +—X+—+———
2 2
4a 4da a a 4a° 4a
a2 2 b° _b*-dac
2a  4a® 4’
B 2

=a x+£+ ——
2a 2a

vb® —4acJ{X+ b /b’ —4acJ

* Chu y: Phuong phap binh phuong du dugc thuc hién khi ta khong thuc hién
duogc phuong phap tach hang tir bx.
b. Mét s6 dang da thirc bac bén
+ Dang 1: (x+a)(X+b)(x+c)(x+d)+e trongdoa+d=b+c¢
(x+a)(x+b)(x+c)(x+d)+e

=[(x+a)(x+d)][(x +b)(x +c)]+e
:[x2 +(a+d)x+ad}[x2 +(b+c)x+bc}+e
Sau d6 bién dbi [xz +(a+d)x +ad}[x2 +(b+c)x+ bc] vé& dang (A+ B)(A— B)
dé ap dung hang dang thirc (A +B)(A-B) = A% _B2. Trong do:
ad + bc ad —bc
; B= >

+ Dang 2: (X +a)(X +b)(Xx +C)(x +d) +ex? trong d6 ad = be
2

A=x"+(@+d)x+

(X+a)(x+Db)(x+c)(x +d)+ex
=[(x+a)(x +d)][(x + b)(x + )] +ex?
:[x2 +ad + (aer)xJ[x2 +bc+ (bch)x}Lex2

Sau do bién déi [xz +ad+ (a+d)x}[x2 +bo+ (b+c)x] vé dang (A+ B)(A— B)

dé ap dung hang dang thic (A+B)(A-B) = A% -B2, Trong do:
(a+b)+(c+d) _(a+d)—(b+c)
- 2

A=x*+ad+

X;

X



+Dang 3: (x+a)*+(x+b)* +c
< a+b . a2 fan \ 4 2
bit y:X+T thi c6 thé bién doéi da thirc da cho thanh my™ + ny“ +p, sau

d6 tiép tuc bién d6i da thirc thu duge nhu 13 tam thirc bac hai d6i voi y2.

2
+ Dang 4: ax? +bx3 +ex? +dx+e trong do £ (%)
a

- \ A 5 A+ 3w, A d v s A LA A J
bit x? 1am nhan tir chung r61 dat an phu y =X+ ox thi c6 thé bién doi da thirc
X

da cho thanh my4 + ny2 +p, sau do tiép tuc bién doi da thuc thu duoc nhu 1a tam thirc
béc hai d6i véi y°.

c. Vidu

Phan tich da thirc thanh nhan tur:

a. (X+4)(x+3)(x+2)(x+1)—24; b. (x+2)(x+4)(x+6)(x+12) —165x%2

c. x*+(x+2)" -82; d. x*=3x3—6x2 +3x +1.
Gial
a. (X+4)(x+3)(x+2)(x+1)-24 =[(x +4)(x+D][(x +3)(x +2)]- 24

(x2+5x+4)(x2+5x+6)—24

(%2 +5x +5)—1}[(x2 +5x+5)+1}—24

[
- {(x2 4+ 5% +5)2 —1} _24
(

:(x2+5x+5—5)(x2+5x+5+5)
X

=X(x+5)(x?+5x +10).



b. (x+2)(x+4)(x+6)(x+12)-165x*
=[(x+2)(x+12) |[(x +4)(x +6)]-165x*

( +14x+24) x2+10x+24) 165x2

(
—(x%+24 +14x)(x2 +24 +10x) 165x2
)
J -

(x2+24+12x+ J[( +24+12x)—2x}—165x2

2

(x +24+12x } 165x2

x2+24+12x) _ 4x% —165x°2

= (x%+24+12x - 13x)( > +24+12x +13X)
= (x® = x+24)(x® + 25x + 24)

X2+ X+ 24X+ 24)
(x2+x)+(24x+24)]

X(X+1)+24(x+1) ]

~—~ 1 —

X+1)(x +24).

c. x*+(x+2)" -82
x=y-1

Dat: y:x+£:x+1:>
2 X+2=y+1

DPa thurc thanh:
(y—l)4 +(y+1)4 -82 :(y4 —4y3 + 6y? —4y+1)+(y4 +4y° + 6y? +4y+1)—82

=2y +12y2 +2—82=2(y4 1 6y? —40)
= 2(y4 +10y2 —4y2 — 40) = 2[(y4 +10y2)—(4y2 + 40)]
Z[y2 (y2 +10) —4(y2 +10)} = Z(y2 +1O)(y2 —4)

- z(y2 +1o)(y—2)(y+ 2).



Thay y =X +1 ta duoc: 2(x2 +2X +11)(x ~-1)(x+3).
1
w2

d. x*—3x3—6x% +3x+1 =x2 x2—3x—6+§+ j
X X
= x? x2+i2—3x+§—6j
X X

RO

Dat: y:x—l
X

:>x2+i2=y2+2
X

Da thtrc thanh:

xz(y2 +2—3y—6)=x2(y2 +y—4y—4)
=x*[y(y+1)-4(y+1)]
=x*(y+1)(y-4)

Thay y:x—1 ta dugc: xz(x—1+1j(x—l—4j=(x2 -1+ x)(x2 —1—4x).
X

X X
II. BAI TAP LUYEN TAP
Bai 1. Phan tich da thic thanh nhan tir:
a. X2+ Xy —2X; b. 4x%y +2x%y° —6x°y?; . 4(x—y)+3x(x~y).
Bai 2. Phan tich da thirc thanh nhan tr:
a. 2x2—4xy+2y—x; b. x2—9+xy+3y;
C. x2y+x2+xy—l; d. x3—x+2y—8y3.
Bai 3. Phan tich da thirc thanh nhan tir:
a. 7x2y3 — 7xy4 — 21xy3 + 21y4; b. 4x3y5 — 4x2y5 + 8xy5 — 32y5;
C. x4y—3x3y—24x2y+8x3y; d. 2x3 —6x% — 20x.
Bai 4. Phan tich da thic thanh nhan tr:
a. aS+b°+c—3abc; b. (a+b+c)3—a3—b3—03;
C. x3—4x2+5x—6; d. x3—7x+6.
Bai 5. Ching minh rang:
a. X° +X —1 chia hét cho x> —x+1; b. x}% +x°+1 chia hét cho x* + X +1;
8

c. X° =X +1 chia hét cho x* —x +1.



Bai 6. Phan tich da thuc thanh nhan ta:
a. X>+9x+20; b. x* —11x + 28; c. 2X* —5x+2;

d. 3x? —7x+2 e. 2x? +11x +15; f. 5x* —13Xx +6.
Bai 7. Phan tich da thuc thanh nhan ta:

a. (X+2)(x+4)(x+6)(x+8)-20; b. (X% +4X +3)(X% + 6X +8) +1;
c. (x=2)(x+6)(x—3)(x+9)+3x%; d. (x—3)(x+1)(x—15)(x +5)+63x>.
Bai 8. Phan tich da thirc thanh nhan tir:

a. (x+4)" +(x+6)*-2; b. (x+4)* +(x+2)*-82;

c. 2x —21x3 + 74x% —105x +50;  d. 4x* +12x3 + 47x?% +12x + 4.



