Chuwong I. PHEP NHAN VA PHEP CHIA CAC PA THUC
Chuyén dé 3. PHAN TiCH PA THUC THANH NHAN TU
A. Kién thirc cin nhé
1. Phan tich da thtrc thanh nhén tir (hay thira s6) 1a bién ddi da thirc 6 thanh mot tich ctia cac da thirc khac.
2. Céc phuong phap thuong dung:
- Bat nhan tr chung
- Dung hing dang thirc
- Nhém céac hang tir
- Phéi hop nhiéu phuong phap. C6 khi ta phai dung nhiing phuong phap dat biét khac (xem chuyén dé 6)
B. Mt s6 vi du
Vi du 1: Phéan tich cac da thic sau thanh nhan tu :
a)12x’y - 6x7y +3x7)? b)5x*y(x- 7)- 5xy(7- x)
Gidi
Tim cach gidi. Quan sat dé bai, chiing ta thiy cac da thirc trén déu c6 nhan tir chung
Bude 1. Chon hé s6 12 UCLN cua céc hé so.
Buée 2. Phan bién gdm tit ca cac bién chung, mbi bién ldy véi sé mil nhod nhat cta nd trong cac hang tir.
Néu trong d6 c6 hai nhan tir d6i nhau, chiing ta d6i ddu mot trong hai nhan tir va dau dimg trudc no.
Trinh bay loi giai.
a)12x’y - 6x7y +3x7y? =3x2y* (4x- 2+ y)
bYsx*y(x-7)- 5xv(7- x) =5xy(x- ) +5xp(x- 7) =529 (x- DD(x+1)
Vi du 2: Phan tich cac da thirc sau thanh nhan tu:

a)l00x> - 9° b)9(a +b) - 4(a- 2b)
c)8x’ +27y° d)125- 75x+9x7 - x°
Gidi
Tim cach giai. Nhan thiy trong vi du ndy mdi da thirc déu c6 dang hang dang thirc. Do vay ching ta van
dung hang ding thirc dé phan tich da thirc thanh nhan tu.
Trinh bay loi giai
a)100x? - 9y* =(10x - 3y)(10x +3y)
p)9(a +b) - 4(a- 2b)
=[3(a+b)- 2(a- 2b)|[3(a+b)+2(a- 2b)| =(a- 7b)(5a- b)
c)8x’ +27y° =Qux + 3y)(4x2 - 6xy +9y° )

A)125- 75x +15x7 - * =(5- x)’

Vi du 3: Phan tich cac da thurc sau thanh nhan tu:



a)x(a+b)+a+b b)3a’x- 3a’y +abx - aby
clax+bx+cx+2a+2b+2c
Gidi
Tim cach gidi. Mdi da thirc trén khong c6 nhén tir chung, khong xuét hién hang dang thirc. Quan sat k§ nhan
thdy néu nhém cac hang tir thich hop thi xuat hién nhan tir chung.
Trinh bay loi giai
ax(a+b)+a+b=(a+b)(x+1)
b)3a’x- 3a’y +abx - aby =3a’ (x- y)+ab(x- y)=a(x- y)(Ba +b)
cax+bx+cx+2a+2b+2c =x(a+b+c)+2(a+b+c)=(x+2)a+h+c)
Vi du 4: Phan tich cac da thic sau thanh nhan tu:
a)a’ - b* - 4a +4b b)(xy +4) - @Qx+2y)
c)(a2 +b? +ab)2 - &b - b - AdP
Gidi
Tim cach giai. Nhan thidy mdi da thirc déu an chira trong d6 hang dang thiec.
Vay chiing ta c6 thé nhém nham xuét hién hang dang thuc
Trinh bay loi giai
a)(a-b)a+b)-4(a-b)=(a-b)a+b-4)
bY(xy +4+2x+2y)(xy +4- 2x- 2y)
=(x(y+2)+2(+2) (- 2)- 2(y- 2))
=(x+ 2)(y +2)(x- 2)(y -2)
o +b* +ab- ab)(@® +b> +ab+ab)- * (&® +b7)
Z(a2 +b° )(a +b) - & (a2 +b2)
=(a> +0°)[(a+bY - | =(a> +6*Na+b+Na+b- c)
Vi du 5: Cho cac s6 thuc a, b, ¢ d6i mot phan biét va théa man
a(b+c)=b*(c+a)=2012
Tinh gi4 tri biéu thie M =c” (a +b)
(Tuyén sinh 10, trwong THPT chuyén truong PHSP Ha Ngi, nam hoc 2012-2013)
Gidi
Tim cach giai. Tir gia thiét ching ta khong thé tinh gid tri cu thé ctia a, b, ¢. Do vy bang viéc quan sat va

nghi t&1 viée phan tich da thue thanh nhan ti dé tim mdi quan hé gitra a, b va c. Tur d6 tim duogc gid tri biéu

thirc M.



Trinh bay loi giai

Taco:

ab+c)=p’(c+a) e a’b+a’c- b’c- b’a =0
= ab(a- b)+c(a2 - bz):O

& (a- b)ab +bc+ca) =0

Vi a #b nén:

= ab+bc+ca =0

= (b- c)(ab +bc+ca) =0= b’a+b*c- bc’* - ac’
= ba+b’c =bc* +ac’ = ¢*(a+b)=b*(a +c)
Vay M =2012
C. Bai tap van dung
3.1. Phan tich da thtrc sau thanh nhan tur:
a)ab(x-2)- a*(x- 2) bYax’y* - 8x7y’ +12x°y
Hwéng din giai — dap sb
a)ab(x-2)- a*(x- 2)=a(x- 2)(a +b)
bYax’y* - 8x7y° +12x°y =4x7y(xy - 237 +3x)
3.2. Phan tich da thtrc sau thanh nhan tir:
(Jt)()cy+1)2-(x+y)2 b)(a+b+c)2+(a+b-c)2-4c2
c)(a2 +9)2 - 364’
Hwéng din giai — dap sé
az)(xy+1)2 - (x+y)2 =(xy+1-x- )y +1+x+y)
=|x(y- D+1- [ [x(r+D+y +1]
=(x- D(y- DG +1)(p +1)

Ba+b+cY +(a+b-c+2c)a+b- c- 2¢)

=(a+b+c) +(a+b+)a+b- 3c)
=(a+b+c)a+b+c+a+b- 3c)
=(a+b+c)2a+2b-2c)=2(a+b+c)a+b- c)

) a? +9) - 364 =(a®> +9- 6a)(a> +9+6a) =(a- 3V (a+3)

3.3. Phan tich da thuc sau thanh nhan tu :

a)3a- 3b+a’ - 2ab+ b’ bya®> +2ab+b* - 2a- 2b+1



e - (0 + - @)

Huéng din giai — dap sb
a)3(a- b)+(a- b)Y =(a- b)B+a- b)
B a+b) - 2(a+b)+1=(a+b-1)
)(2be +b> +c* - @*)(2be- B> - & +a°)
Z[(b+c)2 - az] [az - (b- c)z}
=(b+c+a)b+c-a)la+b-c)a-b+c)
3.4. Phan tich da thirc sau thanh nhan tr :
a)x’ - 4xy+4y” - 9a° byxy(a® +56*)- ab(* + y*)
c)x’ (a- b)- 2xy(a- b)+ ay’ - by’ d)8xy’ - x(x- y)3

Hwéng din giai — dap s6
a)x* - dxy+4y* - 9a° =(x- 2) - Ba) =(x- 2- 3a)(x- 2+3a)
byxy(a® +b*)- ab(x* + y*) =xva® + xvb* - abx* - aby®
Z()cya2 - abx? )+(xyb2 - aby2 )
=ax(ay - bx)+by(bx - ay) =(ay - bx)(ax - by)
ce)x* (a- b)- 2xy(a- b)+ay* - by’ =x>(a- b)- 2xy(a- b)+y* (a- b)
=(a- b)(x2 - 2xy+y2)=(a- b)(x- y)2

d)8xy* - x(x- y)3 :x[(2y)3 - (x- y)B}

=x(2y- x4 )[4yt +20 (- )+ G- ) | =xGy- (e +3)2)
3.5. Phan tich da thirc sau thanh nhan tu :
a)A =x* - 4x°y* +y* +2xy b)B =x°- °
c)C :4)cy(x2 +y2)- 6(x° +y° +x2y+xyz)+9(x2 +y2)
d)D =25- a* +2ab- b’
Huéng dén giai — dap sb
A)A =x> +2xp+ 1y - 4x7y* =(x + ) - 4x%)°
=(x +y- 2xy)(x +y+ 2xy)

p)B =(* - y ) +3°) =(x- PI* +xp+ 7)o+ ) - xy +37)



o)C =4xy(* +17)- 6(x* +1*)x + 1) +9(* +17)
=(x2 +y2)(4xy- 6x - 6y+9)
=(* +*)[2x(2y - 3)- 32y~ 3)|
=(x* +*)(2x- 3)(2y- 3)
d)D =25- (a* - 2ab+b*) =25- (a- b)Y
=(5+a-b)5-a+b)
3.6. Phan tich da thtrc thanh nhan tr :
a)x’ +3x°y- 4xy° - 12y° b)x’ +4y” - 2xy + x> +8)°
c)3x*(a- b+c)+36xy(a- b+c)+108)* (a- b+c)
d)a(x2 +1)- x(a2 +1)
Huéng dén giai — dap sb
a)x’ +3x7y - 4xy” - 12y’
=y’ (x+3y)- 4y? (x+3y)
=(x- 2y)(x+2y)(x+3y)
b)x’ +8y° +x* - 2xy +4y’
Z(x+2y)(x2 - 2xy+4y2)+(x2 - 2xy+4y2)
=(x+2y+ 1D - 2xp +437)

e)3(a- b+c)(x® +12xy +36)%)

=3(a- b+c)(x+6y)2

dyax* +a- xa’ - x

=ax(x- a)- (x- a)

=(x- a)(ax-1)

3.7. Phan tich da thtrc thanh nhan tr :

a)x’ - 1+5x> - 5+3x-3 bya’ +a* +a’ +a* +a+1

o)x’ - 3x* +3x- 1y’ d)5x’ - 3x7y- 45xy” +27)°
Huéng dén giai — dap sb

) G- DEE +x+1)+5G- DG +1D)+3(x- 1)

=(x- D2 +x+1+5x+5+3)



=(x- D(x* +6x+9)

=(x- D(x+3)

pya' (@ +a+1)+(a® +a+1)

=(a®> +a+1)(d’ +1)

=(a*> +a+1)a+1)(a* - a+1)

-1 - 7 =(e-1- )| G- 1) +Ge- Dy +y7?
=(x- y- D - 2x+1+xp- p+17)

d)x*> (5x-3y)- 9> (5x - 3y)

=(5x- 3)(x* - 9)*)

=(5x- 3p)(x- 3y)(x +3y)

3.8. Phan tich da thirc thanh nhan ti ;

a)x’ - x* - x+1 b)x* - x> +2x- 1
o4a*b? - (&> +b* - 1)
Huéng dén giai — dap sb
a)x2 (x-1)- (e-1)=(x- 1)(x2 - 1)+ (x- 1)2 (x+1)
byx* - (x- 1) =(x*- x+1)G2+x-1)
o)ab +a* +b* - 1)Qab- a* - b* +1)
=[Ca+b) - 1|[1- (a- b))
=(@a+b+D(a+b- 1)U +a-b)U- a+b)
3.9. Cho x,y, z1a dg dai 3 canh cua 1 tam giac
Pit A =4x°y’ - ()c2 +y'- 2 )2 .Chimng minh rang 4 >0
Huéng dén giai — dap sb
Dung hing dang thirc dang nhé, phén tich A thanh nhan tir, ta dugc

A=(2xy+x2 +y2- zz)(2xy- x? - y2+zz)

:[(Jc+y)2 -z

z° - (x- y)z] =(x+y+z)(x+y- z)(z+x- y)(y+z- x)

Do x, y, z1a 3 canh cua 1 tam giac, suy ra :

X+y+z>0,x+y-2z>0,z+x- y>0,y+z-z>0= 4>0



a’-3a*+5a-17 =0

3.10. Cho céc sb a, b 1an luot thoa man céac hé thic : R 5
b’ -3b" +5b+11 =0

Tinh a +b

Hwéng din giai — dap s6
Cong vé theo vé cua hai hang dang thirc ta duoc :
a’-3a>+5a-17+b" - 3b> +5b+11 =0
e a -3a" +3a-1+b"- 30" +3b-1+2(a =h- 2) =0
o @@ 1) +0G-1) +2@a-1=b-1)=0

o a+b- 22 +a+1+b* +b+1+2) =0

2

+3;>0=> a+b =2

2

Viad+a+1+b> +b+1+2 = +

1
a+—
2

b+l
2

3.11. Cho a, b, ¢ théa mén a +b + ¢ =abc . Ching minh rang;
a(p - 1) - D)+ b(a - 1)(e* - D)+ e - 167 - 1) =4abe

Hwéng din giai — dap sé

Xét vé trai, ta co

a(p?- 1) - D+bla* - 1) - 1D +cela® - 1) - 1)

:a(bzcz - b - +1)+b(a202 -at- ¢t +1)+C(a2b2 - a*- b +1)

=ab’c® - ab® - ac® +a+a’bhc’ - a’b- bc® +b+a’b’c- a'c- bc+ta
—(a+b+c)- (@b +ab? - a*b*c)- (ac® +a*c- a*be?)- (be* +bie - ab*c?)

=abc- ab(a+b- abc)- aclc+a- abc)- bele+b- abe)

=abc + abc + abc + abc =4abc



