CHUYEN DPE: PHAN TiCH PA THUC THANH NHAN TU

DANG 1: PHAN TiCH DA THUC BAC BA VA BAC 4
Phuong phap:
Dung may tinh nham nghiém
hoic tong cac hé sé bang 0 thi da thirc ¢6 1 nghiém x = 1
Téng hé sé bac chin bang tong hé sb bac Ié thi da thirc ¢d 1 nghiém lax = - 1
1 s6 HPT dang nhé:

1, (a+b) =a?+b?+2ab=(a—b)’ +4ab
2, (a-b)’ =a’+b*-2ab=(a+b)’ —4ab
3,a%+b’ =(a+b)’ —2ab=(a—b)’ +2ab
4, a°+b’=(a+b)(a*-ab+b*)= (a+b)’—3ab(a+h)
5, a’~b*=(a-b)(a’ +ab+b2) (a—b)’ +3ab(a-h)
6, ( b?)=(a+b) +(a-b)’
7, (a+b) —(a—b)" =4ab
8, a4+b4=(a+b)(a—b)[(a+b)2—2ab]
9,a'+b" = [(a+ b)* —2ab}2 —2(ab)’
10, a*+b’+¢’~3abc = (a+b+c)(a’ +b* +c* —ab—hc—ca)
11, a* +a’h’ +b* = (a* +ab+b*)(a* —ab+b’)
12, a4+a2+1=(a2+a+1)(a2—a+1)
Bai 1: Phan tich da thirc thanh nhan tir: a° +4a* —29a+ 24
" Bam may nhan thay da thtic ¢ ba nghiém 1a 1,3 va -8, nén s& cd chtra cac nhan tir (a - 1), (a - 3)

va (a + 8),
Taco: a’+4a®—29a+24 = (a3 —a2)+(5a2 —5a)+(—24a+ 24)

a’(a-1)+5a(a—1)-24(a-1)=(a-1)(a’ +5a-24)=(a-1)(a-3)(a+8)

Bai 2: Phan tich da thirc thanh nhan ta: x* +6x% +7x* —6x+1
HD:
Nhan thay da thtc bac 4 nay khong dung dugc may tinh
Va da thuc khong c6 hai nghiém la 1 va -1
Tuy nhién da thic lai ¢é hé s6 can xing nhau:
Nén ta lam nhu sau:

x“+6x3+7x2—6x+1=xz(xz+6x+7+_—6+i2J=xz(x2+—2+6(x——j+7j
X X

bit x—1=t:> x2+i2=t2+2
X X
Pa thic tro thanh : x* (1°+2+6t+7) =x* (t*+ 6t +9) = x* (t+3)°

2 2 2
Thay t tré lai ta duoc : xz(x—1+3] =x° (ﬂ] =(x*+3x-1)°
X X

Vay x*+6x°+7x*—6x+1= (x2 +3x—1)2
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Bai 3: Phan tich da thirc thanh nhan tir: X3 +6x* +11x+6
HD :

Bam may ta thay da thirc c6 ba nghiém nguyén 1a -1, -2, -3, nén ta phan tich :
X° +6x” +11x+6 =(x+1)(x+2)(x+3)

Bai 4: Phan tich da thuc thanh nhan ti: (X+1)(x+3)(x+5)(x+7)+15
HD :

Véi dang nay, ta chi viéc ldy sb nho nhat nhan véi s6 16n nhat, dé tao ra nhitng s6 hang gidng
nhau :

(x+1)(x+7)(x+3)(x+5)+15=(x2 +8x+7)(x2 +8x+15)+15

Dt X* +8x =t =>(t+7)(t+15)+15=t*+ 22t +105+15=t" + 22t +120

= (t+10)(t+12) =(X* +8x+10)(X* +8x+12)=(X* +8x+10)(x+6)(x+2)

Bai 5: Phan tich da thirc thanh nhan tir; x* +2x° +1
HD :

Nhan thdy ngay da thirc trén 1a hiang dang thic nén ta co
X+ 2x% +1= (x2 +1)2

Bai 6: Phan tich da thirc thanh nhan ta: 3x® —7x* +17x-5

HD :

Bam may tinh cho ta c6 nghiém Ia x = % nénconhantula: (3x - 1)

néntaco :3x®—7x? +17x—5=3x3—x* —6x? + 2x+15x -5
= x* (3x—1)—2x(3x—1) +5(3x —1) = (3x—1)(X* —2x +5)
Bai 7: Phan tich da thac thanh nhan tir: 2x® —5x% +8x—3
HD :

Bam may tinh cho ta ¢ nghiém la x = % nén co nhan tir la : (2x - 1)

Néntaco: 2x°—5x*+8x—3=2x>—x*—4x*> + 2x+6x—3
= x2(2x—1)—2x(2x—1)+3(2x—1)=(2x—1)(x2 —2x+3)
Bai 8: Phan tich da thuc thanh nhan ta: 3x3 —14x% +4x+3
HD :

Bam may tinh cho ta nghiém la: x = _?1 néncé 1 nhantila: (3x +1)

Taco: 3 —14x° +4x+3=3x> + x> —15x* =5x+9x +3
x* (3x+1)—5x(3x +1)+3(3x+1) =(3x +1)(x2 —5x+3)

Bai 9: Phan tich da thirc thanh nhan tir: x* +5x? +8x+4
HD :

biam may tinh cho ta nghiém 1 : x= -1 va x= -2
Nhu vy ta ¢6 : X +5x2 +8x+4 = (x+1)(x+2)’

Bai 10: Phan tich da thic thanh nhan ti: x* +1997x% +1996x +1997
HD:

Ta co:

(x“ +x? +1)+(1996x2 +1996x +1996) = (x2 + x+1)(x2 —x+1)+1996(x2 + x+1)
= (x2 + x+1)(x2 — x+1997)
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Bai 11: Phan tich thanh nhan ta: x* +2004x* +2003x + 2004
HD:

= x* +2004x" +2004x - x +2004 = (x* - x)+2004(x* +x+1)
= x(x*=1)+2004(x* + x+1) = x (x =1)(x" + x+1)+2004(x* + x +1)
= (x* +x+1)(x* = x+2004)

Bai 12: Phan tich da thirc thanh nhan ta: x* —x —2001.2002

HD :
Taco: X* —x—2001(2001+1) = X* —x+2001* - 2001 = (X* — 2001* ) - (x+2001)

(x—2011)(x+2011)—(x+2011) = (x+2011)(x—2012)

Bai 13: Phan tich da thuc thanh nhan ti: x(x+4)(x+6)(x+10)+128

HD :
x(x+10)(x+4)(x+6)+128=(x2 +10x)(x2 +10x+24)+128

Dit: x* +10x =t, Khi d6 da thic tré thanh : t(t+24)+128 =t + 24t +128 =(t +8)(t +16)
Thay t tro lai da thire ta duoc : (x2 +10x+8)(x2 +10x+16)=(x2 +10x+8)(x+2)(x+8)

Bai 14: Phan tich da thirc thanh nhan ti: x* +6x° +7x* —6x+1
HD :
Nhan thay da thtc bac 4 nay khong dung dugc may tinh
va da thuac khong c6 hai nghiém la 1 va -1
Tuy nhién da thuc lai c6 hé s6 can xing nhau:
nén ta lam nhu sau:
4 3 2 2 2 _6 1 2 2 1 1
XT+BXT+ X =BX+1=X"| X" +OX+7+—+— |=X"| X"+ —+6| X—= |+7
X X X X
bat x—lzt = x? +i2=t2 +2Pa thuc tro thanh : x? (t2 +2+6t+7): x? (t2 +6t+9): x? (t+3)2
X X
Thay t tré lai ta duoc :

2 2 2
xz(x—1+3] =X’ (ﬂ] =(x*+3x-1)°
X X

2
Vay x* +6x° +7x* —6x+1= (x2 +3x—1)
Bai 15: Phan tich da thirc thanh nhan tir; (x2 + x+1)(x2 + x+2)—12
HD :
Dit x* +x =t khi d6 da thic tré thanh : (t+1)(t+2)-12=t*+3t-10=(t-2)(t+5)
Thay t tré lai da thire ta duoc : (x2 +x—2)(x2 + x+5) :(x—l)(x+2)(x2 +x+5)
Bai 16: Phan tich da thirc thanh nhan tir: (x° —4)(x2 —10)—72

HD :
biat x> —4=t khi d6 da thuc tré thanh :
t(t—6)—72=t2—6t—72=(t—12)(t+6)=(x2—16)(x2+2)=(x—4)(x+4)(x2+2)

Bai 17: Phan tich da thuc thanh nhan ti: x* +6x> —11x* +6x +1
HD :
Nhan thay da thtc bac 4 nay khong dung dugc may tinh
va da thuc khong c6 hai nghiém la 1 va -1
Tuy nhién da thic lai ¢é hé s6 can xing nhau:
nén ta lam nhu sau:
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X X 2 X

x*+6x° +7x° +6x+1:xz(xz+6x+7+§+i2j=xz(x2+i+6(x+lj+7J
X

1

bt x+£:t:> x? +— =t?—-2. Pathuc trg thanh :

X X
NG (t2 —2+6t+7)= NG
Thay t tré lai ta duoc :

2 2
xz(x+1+1j(x+l+5J: xz(x +1+X](X +1+5Xj:(x2 +x+1)(x2 +5x+1)
X X X X

Vay x* +6x° +7x? —6x+1:(x2 + x+1)(x2 +5x+1)
(

Bai 18: Phan tich da thuc thanh nhan ti: (a+1)(a+2)(a+3)(a+4)+1
HD :

(t2 +6t+5) =x*(t+1)(t+5)

Taco: (a+1)(a+4)(a+2)(a+3)+1=(a’+5a+4)(a’+5a+6)+1
Djt &’ +5a+5=t, Khi d6 da thac tro thanh : (t-1)(t +1)+1=t> =(a® +5a+5)

Bai 19: Phan tich da thuc thanh nhan tir: (X+2)(x+3)(x+4)(x+5)—24
HD :
Taco: (x+2)(x+5)(x+3)(x+4)—24=(x2 +7x+10)(x2 +7x+12)—24
bit: x? +7x+11=t, Khi d6 da thtc tré thanh
(t-1)(t+1)—24=t"—25=(t=5)(t+5) = (X" + 7x+6)(X* + 7x+16) = (X +1)(x+6)(x* + 7x+16)
Bai 20: Phan tich da thuc thanh nhan tir: (4x+1)(12x-1)(3x+2)(x+1)-4
HD :
(4x+1)(3x+2)(12x-1)(x+1)—4 = (12x2 +11x + 2)(12x2 +11x—l)—4
Dit 12x* +11x =t, Khi d6 da thuc tré thanh : (t+2)(t-1)—4=t"+t-6=(t—2)(t+3)
(12x2 +11x— 2)(12x2 +11x+3)
Bai 21: Phan tich da thirc thanh nhan tir: 4(X+5)(X+6)(x+10)(x+12)-3x’

" Taco : 4(x+5)(x+12)(x+6)(x+10)—3x* =4(x* +17x+60)(x* +16x+60)—3x’
X2 [4(x+17+6—)?j(x+16+6—)?j—3}, bit : x+6—)? =t, Khi d6 da thirc tré thanh :
X[ 4(t+17)(t+16) -3 ] = x* (4t* +132t +1085) = x° (2t +31) (2t +35)
=X’ (2x+% +31j(2x+% +35j = (2x2 +31x +12O)(2x2 +35x+120)

Bai 22: Phan tich da thirc thanh nhan tir: (x* +3x+1)(x* +3x—3)-5

HD :

biat : x*+3x =t , Khi d6 da thic tré thanh :
(t+1)(t—3)—5=t2—2t—8=(t+2)(t—4)=(x2+3x+2)(x2+3x—4)
(x+1)(x+2)(x-1)(x+4)

Bai 23: Phan tich da thac thanh nhan ti: x* +x3 +2x% + x+1
HD :

(X* X3+ X))+ (O +x+1) =X (X +X+D) + (X* +X+1) = (X* +x+D (x> +1)
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Bai 24: Phan tich da thac thanh nhan ta: 6a* +7a® —37a? —8a+12
HD :
Nham thiy da thic c6 nghiém 1a x=2, hay ¢6 1 nhan tuer la x - 2
Tacoh:
6a* +7a’—37a” —8a+12 = (6a‘ —12a°) + (19a°-38a’) +(a’ —2a) - (6a—12)
6a3(a—2)+19a2(a—2)+a(a—2)—6(a—2)=(a—2)(6a3+19a2 +a—6)
= (a—2)(a+3)(2a-1)(3a+2)
Bai 25: Phan tich da thac thanh nhan t: x* +6x3 +13%x% +12x + 4

" Thiy tong cac hé sé bac chin bang tong hé sb bac Ié, nén da thirc c6 1 nghiém bang -1
Taco: X' +6x° +13x* +12x+4 = (X" +x*)+(5X° +5x* ) +(8x* +8x) + (4x +4)
= x3(x+1)+5x2(x+1)+8x(x+1)+4(x+l):(x+1)(x3+5x2+8x+4)
= (x+1)2(x+2)2

Bai 26: Phan tich da thuc thanh nhan tix: (x® +4x+8)" +3x* +14x" + 24x

HD :

(x2+4x+8)2+3x(x2+4x+8)+2x2,
bit: (x2+4x+8): y=>y?>+3xy+2x> => (y+X)(y+2x)

Bai 27: Phan tich da thac thanh nhan ta: x* + 2010%° +2009x + 2010
HD :

X* + X% +1+ 2009x? 4+ 2009x + 2009 = (x2 + x+1)(x2 — x+1)+2009(x2 + x+1)
= (x2 + x+1)(x2 —X+ 2010)
Bai 28: Phan tich da thic thanh nhan tir: (x* +3x —4)(x* + x—6) - 24

HD :
Taco: (X* +3x—4)(X* +x—6)—24=(x—1)(x+4)(x-2)(x+3)—-24

(x=2)(x+4)(x=1)(x+3)—24=(x* +2x—8)(x* + 2x—3)— 24
Dit: x> +2x=t, khi d6 da thiic tr thanh : (t—8)(t—3)—24 =t* -11t =t(t-11)
Thay t tré lai ta duoc : (x2 +2x)(x2 +2x—11) = x(x+2)(x2 +2x—ll)
Bai 29: Phan tich da thac thanh nhan tu: (x2 + 2x+7)—(x2 + 2x+4)(x2 + 2x+3)
HD :
Dit : x> +2x =t khi d6 da thac tré thanh :
(t+7)—(t+4)(t+3)=t+7—t* - 7t—12=—t*—6t—5=—(t+1)(t+5), Thay t tré lai ta dwoc :
—(x2+2x+1)(x2+2x+5):—(x+1)2(x2+2x+5)
Bai 30: Phan tich da thirc thanh nhan tu: x* +10x% + 26x° +10x +1
HD :

x* +10x3 + 26x2 +10x +1= x? (xz +10x+26+E+i2) = x? (xz +i2+10(x—l)+26}
X X X X

bit x+§ =t=>x" +% =12 —2Pa thuc tré thanh :
X* (t* —2+10t+26) = X (t* +10t + 24) = X (t +4) (t +6)
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Thay t tr¢ lai ta duoc :

2 2
xz(x+£+4j(x+l+6j= xz(x +4X+1](X +6X+1j:(x2+4x+1)(x2+6x+1)
X X X X

Vay x* +10x3 +26x° +10x +1= (x2 +4x+1)(x2 +6X +1)
Bai 31: Phan tich da thic thanh nhan tu: (x—4)(x—5)(x—6)(x—7)—-1680

HD :
(x—4)(x=7)(x—5)(x—6)—1689 = (X’ —11x+28)(x* ~11x +30) —1680

Dit x* —11x+29 =t, Khi d¢ da thtc tro thanh : (t—1)(t+1)-1680 =t —1681=(t—41)(t+41)
Thay t tr6 lai da thic ta duoc : (x* —11x—12)(X* —11x+70) = (x—12)(x+1)(x* —11x+70)

Bai 32: Phan tich da thac thanh nhan ta: x* + X3 —4x% + x+1
HD :

x* 4+ x® —4x° +x+1=xz(xz+x—4+1+i2j:xz[x2+%+[x+1j—4j
X X X X

bit x+l=t => x2+i2=t2 —2Pa thuc tro thanh :
X X

X* (1 —2+t-4)=X* (t? +1—-6) = X* (t—2)(t +3)
Thay t tr¢ lai ta duoc :

2 2
XZ(XJFE_ZJ(XJFL“?J:X{X —2x+1}(x +3X+1J:(x—1)2.(x2+3x+1)

X X X X
Vay x* +x° —4x° +x+1:(x—1)2 (x2 +3x+1)

Bai 33: Phan tich da thac thanh nhan ta: x* —7x3 +14x% — 7x+1
HD :

X' —7x+14x* —Tx+1= xz[x2 —7x+14+_—7+i2j: xz(x2 +%—7(x+1)+14]
X X X X

bit x+l =t=>x" +i2 =1t? —2Pa thuc tré thanh :

X X
X (1 —2-7t+14) = X* (* =7t +12) = x* (t-3) (t - 4)
Thay t tré lai ta duoc :

2_ 2_
xz(x+l—3j(x+1—4j:x2(x 3X+1](X 4X+1j:(x2—3x+1).<x2—4x+1)

X X X X

Vay x* = 7% +14x* = 7x+1=(x* —3x+1)(x* - 4x+1)
Bai 34: Cho biéu thitc: A= (1" +¢* —a?) —db’c?

a, Phan tich A thg‘inh nh@n tor
b, Chung minh rang: Néu a, b, ¢ 1a @ dai cac canh cua 1 tam giéc thi A<0
HD:
2

a) Ta co: A:(bZJrcz—az)z—M)2 2:(szrcz—az) (2bc)2
:<b2+cz—a2—2bc)(b2+c2—az+2bc):(b+c—a)(b+c+a)(b—c—a)(b—c+a)

b) Via, b, c 1a d6 dai ba canh cua 1 tam giac nén:
b+c—a>0,b+c+a>0,b—c—a<0,b—c+a>0=>A<0
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DANG 2: THEM BOT HANG TU
Phuong phap :
Céc da thirc khdng thé sir dung cac phuong phap nhu dit nhan tir chung, nhém hang tir va sa
dung hang ding thirc ciing nhu doan nghiém, _
Trong cac thanh phan cua da thirc c6 chira céc hang tir bac 4, ta s& thém bét dé dua vé hiang dang
thic s6 3: a*—b* =(a—b)(a+b)

Bai 1: Phan tich da thac thanh nhan tu:
a, 4x* +81 b, 64x* +y*
HD :

8, Taco :4x* +81=(2x*) +92+2.2x%.9-2.2x.9=(2x* +9) —36x’
- (2x2 +9)2 —(6x)2 = (2x2 +6x+9)(2x2 —6x+9)
b, Tacod: 64x* +y* = (8x2)2 +(y2)2 +2.8x°.y° —2.8x°.y* =(8X" + y2)2 —16x2y?
= (8x2 + yz)2 —(4xy)2 = (8x2 +4xy + yz)(8x2 —4xy + yz)
Bai 2: Phan tich da thic thanh nhan tu:
a, 4x* +y* b, 4x® +1 ¢, X'y +4
HD :
a, Taco: 4x* +y* :(2x2)2 +(y2)2 :(2x2)2 +(y2)2 +2.2x%.y% —4x*y?
:(2x2 + y2)2 —(2xy)* =(2x* +y* +2xy)(2x* + y* - 2xy)
b, Tacod: 4x° +1:(2x“)2 +1+2.2x4.1—4x*
= (2x4 +1)2 —(2x2)2 = (2x4 +2X° +1)(2x4 —2X? +1)
c, Taco: x*y? +4:(x2y2)2 +2? :(xzyz)2 +22 +2.X2.y%.2—4x2y?
(xzy2 +2)2 —(2xy)2 :(xzy2 —2xy+2)(x2y2 +2xy+2)
Bai 3: Phan tich da thirc thanh nhan tu:
a, X*+x'+1 b, X" +x°>+1
HD :
a, Taco: X+xX' +1=xX*+x*+x* +1-x"=x®+2x* +1-x*
(x“+1)2—(x2)2 :(x4+x2+1)(x4—x2+1)
b, Ta co: x7+x5+1=x7+x5+(x2+x)+1—x2—x:(x7—x)+(x5—x2)+(x2+x+1)
:x(x6—1)+x2(x3—1)+(x2+x+1):x(x3+1)(x3—1)+ xz(x3—1)+(x2+x+1)
= x(x3+1)(x—1)(x2+x+1)+x2(x3—1)+(x2+x+1)
=(x2+x+1)(x5—x4+x2—x)+(x3—x2)(x2+x+1)+(x2+x+1)
= (x2 +x+l)(x5 XX —x+x3—x? +l) =(x2 +x+1)(x5 —x*+x3-2x2 —x+l)
Bai 4: Phan tich da th(rc thanh nhan tu:
a, X +x2+1 b, x*+x-1 ¢, x®+x+1
HD:
a, Ta co: x7+x2+1:(x7—x)+(x2+x+1):x(x6—1)+(x2+x+l)

= x(x3 —1)(x3 +1)+(x2 + x+1) = x(x—l)(x2 + x+1)(x3 +1)+(x2 +x+l)
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(x2 +x+1)(x5—x4+x2 —x+1)

b, Ta co: x5+x—1=(x5+x2)+(—x2+x—1)=x2(x3+1)—(x2—x+1)

= xz(x+1)(x2—x+1)—(x2—x+1)=(x2—x+1 (x3+x2 1)

¢, Taco: x8+x+1=(x8—x2)+(x2+x+1) xz(x6 ) (x2+x+1)

=x2(x3+1)(x—l)(x2+x+1) (x +x+1)=(x2+x+1)( x° +x° —x2+1)
Bai 5: Phan tich da thac thanh nhan tir:

a, 64x* +y* b, 4x* +y* c, X' +324
HD:

a, Taco: 64x*+y*= (8x2)2 +(y2)2 +2.8X°y” ~16x7.y" = (8x" + y2)2 —(4xy)’
= (8x2 +y° —4xy)(8x2 +y° +4xy)
b, Taco: 4x*+y* =(2x° )2 +(y2)2 = (2x2)2 +(y? )2 +2.2x2.y%2 —4x2y?
(2% + y2)2 —(2xy)" =(2¢* +y* = 2xy)(2x* + y* + 2xy)
¢, Taco:x* +324=(x?) +(18) =(x*) +(18)’ +2.x".18-36x’
= (x® +18)" —(6x)" = (x? +18+6x)(x* +18-6x)
Bai 6: Phan tich da thac thanh nhéan tu:

a, X" +64 b, 81x* + 4y* c, x*+4y*
HD:

a, Ta co: x“+64=(x2)2+82 =(x2)2+82+2.x2.8—16x2
:(x2+8)2—(4x)2=(x2+8—4x)(x2+8+4x)
b, Ta cé: 81x“+4y“—(9x2)2 (2y2)2—( 2)2 (2y2)2+2.9x2.2y2—36x2y2
(9x2+2y2)—(6xy) (9x +2y° 6xy)(9x +2y° +6xy)
¢, Taco: x* +4y* =(x ) +(2y ) =(x )2+( 2) +2.x2.2y° — 4x2y?
:(x2+2y2)2—(2xy) (x +2y? +2xy)(x +2y? - 2xy)

Bai 7: Phan tich da thuc thanh nhén tu:

a, x‘y*+4 b, 4x*y*+1 c, 4x* +81
HD:

a, Taco x*y* +4= (xzyz)2 +2% = (xzyz)2 +22 +2.X2y%.2—4x2.y?
(xzy2 + 2)2 —(2xy)2 = (xzy2 —2Xy + 2)(x2y2 +2Xy + 2)
b, Ta co: 4x*y* +1= (2x2y2)2 +1= (2x2y2)2 +142.2x%y? —4x%y?
(2x2y2 +1)2 —(2xy)2 = (2x2y2 +1+ 2xy)(2x2y2 +1—2xy)
¢, Taco: 4x* +81=(2x*) +92 =(2x) +9% +2.2x%.9-36x’
(2x2 +9)2 —(6x)* :(2x +9+6x)(2x +9—6x)

Bai 8: Phan tich da thuc thanh nhén tu:

a, 64x* +y* b, a* +64 c, a* +4b?
HD:
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a, Ta co:64x* +y" =(8x’ )2 +(y2)2 =(8x* )2 +(y2)2 +2.8x2.y2 —16x%y?
= (8X2 +y° )2 —(4xy)’ = (8x2 +y2 4 4xy)(8x2 +y? —4xy)
b, Taco: a*+64= (a2 )2 +8° = (a2 )2 +8”+2.a°.8-16a°
= (a* +8)2 —~(4a)" =(a’+8+4a)(a’+8-4a)
c, Taco: a* +4b* = (az)2 +(2b2)2 +2.a%.2b* —4a*b?
= (a* —2b2)2 —(2ab)’ =(a® —2b* + 2ab)(a® - 2b° — 2ab)
Bai 9: Phan tich da thuc thanh nhéan tu:

a, x'+4 b, 4x° +1 d x*+4
HD:

a, Taco: x*+4= (xz)2 +2°+2.X°.2- 4% = (X +2)2 —(2x)’
= (x2 +2—2x)(x2 +2+2x)
b, Taco: 4x* +1=(2x*) +1° +2.2x*.1-4x* =(2x* +1) —(2x¢)’
= (2x4 +1—2x2)(2x4 +1+ 2x2)
c, Taco: x*+4= (xz)2 +2°+2.X°.2- 4% = (X +2)2 —(2x)’
=(x2+2—2x)(x2+2+2x)

Bai 10: Phan tich da thic thanh nhan tu:

a, x*+x¥+1 b, a +a°+1 d, x°—x*-1
HD:

a, Taco: X* +x% +1=x* +2x% +1-x* = (x* +1)2 —X
:(x32+1+x16)(x32+1—x16)

b, Ta co: alo+a5+1:(a1°—a)+(a5—a2)+(a2+a+1):a(a9 —1)+a2(a3—1)+(a2+a+1)
= a((@)’ -1)+a’(a*-1)+(a’ +a+1)=a(a’-1)(a° +2a° +1)+a’(a’ ~1)+(a* +a+1)

= (a7+2a4+a)(a—1)(a2+a+1)+a2(a—1)(a2+a+1)+(a2+a+1)

= (a2+a+1)[(a7 +2a4+a)(a—l)+(a3—a2)+lJ

¢, Taco: x5—x“—1:(x5—x4+x3)—(x3+1):x3(x2—x+1)—(x+1)(x2—x+1)

(x2 —x+1)(x3 —x—l)

32
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DANG 3: PA THUC BAC CAO

Phuong phap:
Déi véi da thire bac cao ¢6 dang x*™* + x*™2 +1 1udn lubn ¢ nhan tir chung 1a binh phuong thiéu
cua tong hoac hiéu, nén ta thém bét dé lam cuat hién binh phuong thiéu caa tong hoac hiéu:

3m+2

Bai 1: Phan tich da thirc thanh nhan tir: X" +x° +x* + X3+ x? +1
HD:

Ta co: (x7 +x5+x:"‘)+(x“+x2 +1): xs‘(x4 +x? +1)+(x4

= (x4 +x2 +1)(x3 +1) :(x2 + x+l)(x2 —x+1)(x+1)(x2 —x+1)

+ X2 +1)

= (x2 —x+1)2 (x+1)(x2 + x+1)

Bai 2: Phan tich da thrc thanh nhan tir: X + X +x° +...+ x> + x+1
HD:

Tach: X +x°+x°+..+x*+x+1 =(x“+x10 +x9)+(x8 +X' +x6)+...+(x2 +x+1)
= xg(x2 +x+1)+x6(x2 +x+1)+...+(x2 +x+1)
(x2 +x+1)(x9 +xP+x3 +1) =(x+1)(x2 +1)(x4 —x? +1)(x2 —x+1)(x2 +x+1)

Bai 3: Phan tich da thirc thanh nhan tir: x® +14x* +1
HD:

Taco: x° +2x* +1+12x* = (x* +1) +12x* = (x* +1) +2.(x* +1).25 +4x* —4x® (x* +1)+8x*
:(x“ +1+2x2 )2 —(2x3 - 2x)2
= (x4 +1+2x2—2x3 + 2x)(x4 +1+2x%+2x° —2x)

Bai 4: Phan tich da thirc thanh nhan tir: x® +98x* +1
HD:

Taco: (x*+1)° +2(x* +1)° .8x* +64x* ~16x* (x* +1)+32x"
=(x* +8x +1)° ~16x? (x* +1-2x%) = (x* +8x* +1) —(4x —4x)’
Bai 5: Phan tich da thirc thanh nhan tir: 2x° —3x* +6x> —8x* +3
v Taco: 2x° —3x* +6x° —8x* +3=2x" —2x" = x* + x> +5x° —-5x* —3x* +3
=2x4(x—l)—x3(x—1)+5x2(x—1)—3(x2—1)
=(x-1)" (x*+3)(2x+1)
Bai 6: Phan tich da thic thanh nhan tir: x° —5x* +4x® +4x® —5x+1
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Bai 1;
HD:

Bai 2:
HD:

Bai 3:
HD:

Bai 4:
HD:

Bai 5:
HD:

Bai 6:
HD:

Bai 7:
HD:

Bai 8:
HD:

DANG 4: DA THUC PA AN

Phan tich da thtc thanh nhan tia: x? +y? —z2 +2xy—2z—1

Taco: x> +y*—-17° +2xy—22—1:(x2 +2xy+y2)—(22+22 +1):(x+ y)2 —(z +1)2
=(X+y+z+1)(x+y-z-1)
Phan tich da thtc thanh nhan ta: x* —y® + 722 —2xz+2y -1

Ta co: xz—y2+zz—2xz+2y—1:(x2—2xz+22)—(y2—2y+1):(x—z)2—(y—1)2
(x—z+y-1)(x—z—y+1)
Phén tich da thtic thanh nhan ti: x® —2x* —x*y® +2xy®

Taco: x°—2x* —=x°y* +2xy° = x(X°*—2x° —x*y* +2y°)

= x[xs(xz—Z)—y3(x2—2)]=x(x3—y3)(x2—2): x(x—y)(xz—z)(x2+xy+ y2)
Phan tich da thtc thanh nhan ta; x® —x* —9x° +9x?

Taco: x®—x*—9x3 +9x% = xz(x4—x2—9x+9)

= xz[xz(xz—l)—9(x—1)]=xz[xz(x—l)(x+1)—9(x—1)] = xz(x—l)(x3+x2—9)

Phan tich da thac thanh nhan ta: (a+b+c)’ +(a—b+c)” —4b?

Taco: (a®+b”+c’+2ab+2bc+2ca)+(a’ +b? +c¢* — 2ab— 2bc + 2ac) - 4b?
:(2a2+202—2b2+4ac):2(a2+2ac+cz—b2)=2[(a+c)2—b2]
=2(a+c+b)(a+c-b)
Phan tich da thic thanh nhan tir: a(b”—c®)-b(c® —a’)+c(a* -b*)

Taco: ab®—ac’ —bc® +a’h+a’c—b’c=a’(b+c)+b’(a-c)-c’(a+b)

= a’(b+c)+b’[(a+b)—(b+c)]-c*(a+b)

= a’(b+c)+b*(a+b)-b*(b+c)-c’(a+b)

= (b+c)(a® —b*)+(a+h)(b* ~¢*) = (b+c)(a-b)(a+b)+(a+b)(b—c)(b+c)
= (a+b)(b+c)(a—b+b—c)=(a+b)(b+c)(a—c)

Phan tich da thtc thanh nhan ta: xy(x+Yy)+yz(y+2)+2x(x+2)+3xyz

Taco: = [ xy(x+y)+xyz |+ [ yz(y+2)+xyz |+[ 2x(z+X)+xyz |
= Xy(X+Y+2)+yz(X+y+2)+2X(X+Yy+2)=(X+Yy+2)(Xy+Yyz+2X)
Phan tich da thtc thanh nhan ta: xy(x+Y)—yz(y+2z)—2x(z—Xx)

Taco: = xy(x+y)-yz(y+z)—zx[(y+2)—(x+Y)]
= xy(x+y)-yz(y+2z)-2x(y+z)+2x(x+Y)
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= X(x+y)(y+2z)-z(y+2z)(x+y)=(x+Yy)(y+2)(x—2)
Bai 9: Phan tich da thtc thanh nhan tir: X* (y—z)+y*(z—x)+2*(x-y)
HD:

= (y-z)(x*-y )—(X—y)(y“—Z“)
—z)(x-y x+y)(x2+y2)—(x—y)(y—z)(y+z)(y2+zz)

<

-Y)(

y— z)[(x+y)(x2+y2)—(y+z)(y2+22)}
—2) (P xy? + Xy +y -y -yt -y - 2°)

y—z)(x3—z +y* (x=2)+y(X* -z ))

_ )[

2)| (x—2)(x* +x2+2%)+y* (x—2)+ y(x—z)(x+z)]

Bai 10: Phan tich da thuc thanh nhén tir: (a+b+c)(ab+bc+ca)-abc
HD:
Taco: a’b+abc+a’c+ab’ +b°c+abc+abc +bc? +ac” —abc
= (a’b+ab’ +abc)+(b’c+bc’ +abc)+a’c+ca’

ab(a+b+c)+bc(a+b+c)+ac(a+c)
= b(a+b+c)(a+c)+ac(a+c)
= (a+c)(ab+b”+bc+ac)=(a+c)(b+c)(a+b)

Bai 11: Phan tich da thuic thanh nhan ta: (a+b+c)3 —(a+b —c)3 —(b +c—a)3 —(c+ a—b)3

HD:
Ta co: (a+b+c)3—[(a+b—c)3+(b+c—a)3+(c+a—b)3}
X=a+b-c
y=b+c—-a=>x+y+z=a+b+c
z=c+a-b
:(x+y+z)3—(x3+y‘°’+2‘°’):x*”+y3+23+3(x+y)(y+z)(z+x)—x3—y3—z3
= 3(x+Yy)(y+z)(z+x)=3.2a.2b.2c = 24abc
Bai 12: Phan tich da thic thanh nhan ti: a*(b—c)+b?(c—a)+c?(a-b)
HD:
Taco: a’(b—c)+b*[—(b—c)—(a—b)]+c*(a—h)
a’(b-c)—b*(b-c)—b*(a—b)+c?(a-b)
(b—c)(a=b)(a+b)-(a-b)(b—c)(b+c)
= (b—c)(a-b)(a+b-b-c)=(a-b)(b—c)(a-c)
Bai 13: Phan tich da thirc thanh nhan tir: x(y*—2°)+y(2° - x*)+z(x* - y°)
HD:

Taco: xy®—xz2° +yz’ - X’y +x’z—y’z
=X’ (z-y)+ Yy’ (x-2)+2°(y-X)
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(z-y)+y*[-(z—y)—( y—x)]+23(y—x)
=X (2=y)=Y(2=Y)=-y’ (y=x)+2(y-%)
(Xs_y3)+(y X)(Zs ys)

(

2

X— y)(x +xy+y2)+(y—x)(z—y)(zz+yz+y2)
z—y)(x—y)(xz+xy+y2—zz—yz—y2)
= (2=y)(x=y)(X* = 2" +xy - yz) = (2= y) (x=y) (X~ 2)(x+y+2)
Bai 14: Phan tich da thtc thanh nhén tu: (x +y 41 )(x+ y+z)2 (xy+yz+zx)2
HD:
Ta co: (xz+y2+22)[(x2+y2+zz)+2(xy+yz+zx)]+(xy+yz+zx)2
bat: x* +y* +2° =a,xy+yz+2x=b khi d6 da thuc:
a(a+2b)+b?
=a2+2ab+b2:(a+b)2=(x2+y2+22+xy+yz+zx)2
Bai 15: Phan tich da thic thanh nhan ta:
2(x4+y“+z“)—(x2+y2+22)2—2(x2+y2+zz)(x+y+z)2+(x+y+z)4

HD:
bat: X' +y*+z' =a, X’ +y*+2° =b,x+y+z=c,
Khi d6 ta co:
2a—hb? —2bc? +¢* = 2a—2b% +b? — 2bc? +¢* :Z(a—b2)+(b—c2)2,
Laico:

a—h’ =-2(x’y* +y*z* +2°x*) va b—c® =-2(xy + yz +2x),

Thay vao ta duoc : —4(x2y2+y222+22x2)+4(xy+ yz+zx)2 =8xyz(Xx+y+2)
Bai 16: Phan tich da thirc thanh nhan ti: —c*(a—b)+b*(a—c)—a*(b—c)

HD :

Taco: —c’(a—b)+b’[(a—b)+(b—c)]|-a*(b—c)
—c*(a—b)+b*(a—b)+b*(b-c)-a’*(b—c)
(a—b)(b—c)(b+c)+(b—c)(b—a)(b+a)

= (a=b)(b—c)(b+c—-a-b)=(a-b)(b-c)(c-a)
Bai 17: Phan tich da thic thanh nhan ti: (x—y)z°+(y—2)x
HD :

3 3

+(z-x)y

Taco: 2°(x—y)+X°[—(x—y)—(z2-%) ]+ y*(z-X)

2 (x=y) =X (x=y)+y’ (2-%) =X (2-X)

(x=y)(2 =X )+(z=%)(y*=x°)
=(x—y)(z—x)(zz+zx+x )+( —x)(y—x (y +xy+x2)
=(x—y)(z—x)(22+zx+x2—y — Xy — x) (x=y)(z—x)(z-y)(z+y—x)

Bai 18: Phan tich da thuc thanh nhan ti: ab(a+b)—bc(b+c)—ac(c-a)

HD :

Taco: ab(a+b)—hc[(a+b)+(c—a)]-ac(c-a)
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= ab(a+b)—bc(a+b)-bc(c-a)-ac(c-a)

= b(a+b)(a-c)—c(c—a)(b+a)=(a+b)(b+c)(a—c)
Bai 19: Phan tich da thirc thanh nhan tir: (x—y)-x*(1-y)+y*(1-X)
HD :

= (x=y)=x*(x=y)—x*(1-x)+y*(1-x)
:(x—y)(l x3) (1- x)( y3)
= (x=y)1-x)(1+x+%° )—(1—x)( —y) (¥ +xy+y?)

= (x —y)(l—x)(1+x+x2—x2 ) X—y)(1-x)(1-y)(x+y+1)
Bai 20: Phan tich da thic thanh nhan ti: 4a’h® (2a-+b)+b’c 2(c b)-4c*a®(2a+c)
HD :

Taco : 4a’h’(2a+b)+b’*c’[(2a+c)—(2a+b)|-4c’a’(2a+c)

= 4a’*(2a+b)+b’c?(2a+c)—b’c’ (2a+b)—4c’a’(2a+c)

= b?(2a+b)(4a” —c*)+c*(2a+c)(b* - 4a*)

= b?(2a+b)(2a—c)(2a+c)—c?(2a+c)(2a-b)(2a+h)

= (2a+c)(2a+b)(2ab* —b*c—2ac’ +bc?)

= (2a+c)(2a+b)(b—c)(2ab+2ac—hc)
Bai 21: Phan tich da thac thanh nhan t: X* (y—2z)+y*(z—x)+2°(x—y)
HD :

Taco: 2°(x—y)+X°[—(x=y)—(z—-x) ]+ y*(z—x)

= 2 (x=y) =X (x=y)+ Y’ (2-x) =% (2-x)

(X Y)(Z =)+ (z=x)(y’~x)

:(x—y)(z—x)(22 zx+x) (z—x)(y—x)(y2+xy+x2)

= (x—y)(z—x)(22+zx+x2—y2—xy—xz):(x—y)(z—x)(z—y)(z+y—x)
Bai 22: Phan tich da thuc thanh nhén tir: be(a+d)(b—c)—ac(b+d)(a—c)+ab(c+d)(a—b)
HD :

Taco: bc(ab—ac+bd —dc)—ac(ab—bc+ad —dc)+ab(ac—bc+ad —bd )

= bc(ab—ac+hd —dc)-ac| (ab—ac+bd —dc)+(ac—bc+ad —bd ) |+ab(ac—bc+ad —bd )
(ab—ac+hd —dc)(bc—ac)—(ac—bc+ad —bd )(ac—ab)
(a+d)(b-c)e(b-a)-(c+d)(a-b)a(c-b)
(b—c)(b—a)(ac+dc—ca—ad)=(b—c)(b—a)(c—a)d

Bai 23: Phan tich da thiic thanh nhan ti: (a—x)y’—(a—y)x* +(x-y)a
HD :

3

Taco: y°(a—x)-x*[(a—x)+(x—y)]|+a®(x-y)
= ¥’ (a=x)=x’(a=x)-x (X y)+a’(x-y)
= (a- x)(y x3) (x— y)(x —a)
= (x—a)(x—y)(x +Xy+Y )—(x—y)(x—a)(x2+xa+a2)
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= (x—a)(x—y)(X2 +xy+y—x° —xa—az)
= (x—a)(x-y)(y-a)(y+a+x)

Bai 24: Phan tich da thuc thanh nhan tir: a(b+c)’ +b(a+c) +c(a+b) —dabe
Bai 25: Phan tich da thuc thanh nhan tir: a(b” +¢*)+b(c* +a ) +c(a” +b°) + 2abe
Bai 26: Phan tich da thirc thanh nhan tir: @*(b—c)+b’(c—a)+c’(a—b)

Bai 27: Phén tich da thirc thanh nhén ti: abe —(ab +be +ca)+(a+b+c—1)

Bai 28 : Phan tich thanh nhan tir: x’y + xy” + xz° + yz* + X’z + Y’z +2xyz
HD:

Ta co: =xy(x+y)+z2(x+y)+z(x+y)2 =(x+y)(xy+z2+xz+yz)

=(x+y)(y+2)(e+a)
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15



DANG 5: HE SO BAT DINH:

Bai 1: Phan tich da thirc thanh nhan tir: x* —6x% +12x? —14x+3

HD :

Tacod : x* —6x%+12x> —14x+3:(x2 +ax+1)(x2 +bx+3)
Hoic : x* —6x3+12x° —14x+3:(x2+ax—1)(x2+bx—3)
Giasae o TH1ltaco:

X' —6x° +12x* —14x+3=x"+(a+b)x* +(4+ab)x* +(3a+b)x+3

Dbodng nhat hé sé ta co:

a+b=-6

a=—4
4+ab=12 :>{ 5’

3a+b=-14

Vay x* —6x°® +12x* -14x+3= (x2 —4x +1)(x2 —2x+3)

Bai 2: Phan tich da thirc thanh nhan tir: 2x* —3x® —7x® +6x+8

HD:

HD:

Taco: 2x* —3x3 —7x® +6x+8=2x*+2x* —5x> —5x* —2x* —2X +8x+8

= 2 (x+1)-5x* (x+1)—2x(x+1)+8(x+1)
= (x+1)(2x3—5x2—2x+8)=(x+1)(x—2)(2x2—x—4)
Bai 3: Phan tich da thirc thanh nhan tir: 12x? +5x—12y* +12y —10xy —3

Ta c6: 12x* +5x—12y° +12y —10xy —3 = (ax+by+3)(cx+dy-1)
= 12x* +5x—12y* +12y —10xy —3=acx’ +(ad +bc) xy + bdy® +(3c—a) x+(3d —b) y -3

Pong nhat hé sé ta co:

ac=12 A
a=
ad +bc=-10 b
bd=-12 =4
c=3
3c—-a=5 d—2
3d-b=12 B

, Vay 12x° +5x—12y* +12y —10xy —3=(4x—6Y +3)(3x+ 2y 1)

Bai 4: Phan tich da thirc thanh nhan tir: (X* +y? + xy)2 —x?y? —y?z? - 2°%?

HD:

(x2 +yi+ xy)2 —XPY? -y =P =X+ Yy XY 22Xy 4 2%y + 22Xy — xPyP —yPz? — 2XP

= x*+y*' +2x%y? +2xy(

= (x2+y2)2+2xy(x2+y ) z
(x2+y )(x +yi42xy—z )=(x +y )[(x+y2)—zz]

2

+y?) =2 (X +y?)
(X +y?)

(x +y ) X+y+2z)(x+y-z)

Bai 5: Phan tich da thac thanh nhan tir: 81x* (z2 — yz)— 72 +y?

HD:

Taco: 81" (2° —y*)—2° +y* =81x* (2 —y*) (2 - y*)
= (zz—yz)(81x“—1):(z—y)(z+y)(9x2 —1)(9x2+1)

= (z-y)(z+y)(3x +1)(3x—1)(9x2 +1)
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Bai 6: Phan tich da thtic thanh nhan ti: x°® +x* + x%y? +y* —y®
HD:
Tacod: x°+x' +x°y* +y*—y°
- x6—y6+x4+2x2y2+y4—x2y2:(x3)2—(y3)2+(x2+y2)2—x2y2
= (x3—y3)(x3+y3)+(x2+y2—xy)(x2+y2+xy)
= (x—y)(x2+xy+ yz)(x+ y)(xz—xy+ y2)+(x2+y2—xy)(x2+y2+xy)
= (x2 +y° +xy)(x2+y2—xy)(x2—y2+1)
Bai 7: Phan tich da thuc thanh nhan ta: 4x* +4x% +5x% +2x+1
HD:

Ta co: 4x4+4x3+5x2+2x+1:(ax2+bx+1)(cx2+dx+1)
Pong nhat hét sé ta co:

4 3 2 2 2
4x* +4%° +5x +2x+1=(2x +x+1)

Bai 8: Phan tich da thirc thanh nhan tir: x* +8x + 63
HD:

Ta co: x4+8x+63:(x2+ax+b)(x2+cx+d)

Dbdng nhat hé sé ta co:

X* +8X+63= (x2—4x+7)(x2+4x+9)
Bai 9: Phan tich da thuc thanh nhan ti: (x+1)° +(x® +x+1)’
HD:

4 2 4 2

Taco: (x+1) +(x2+x+1) =(x+1) +[x(x+1)+1]

= (x+1)4+x2(x+1)2+2x(x+1)+1

= (x+1)° [(x+1)2+x2}+(2x2+2x+1)

= (2x2 +2x+1)[(x+1)2 +1}
= (X*+2x+2)(2¢° +2x+1)
Bai 10: Phan tich da thuc thanh nhan ti: (x+y)° —x° —y°
HD:
Tach: (x+y) =X +5x'y+10x°y? +10x2y° +5xy* + y° —x° — y°
=5xy(x3 +2X%y +2xy% + y3)
- 5xy[(x+ y)(X* = xy+y*)+2xy(x+ y)]
= bxy(X+ y)(x2 +y° +xy)
Bai 11: Tim tong hé s cua da thac sau khi khai trién:
a, (4x—3)4 b, (5x— 2)5 c, (x2 +X— 2)100 +(x2 +1- x)2017
HD :

Tong hé s6 cua da thic chinh 12 gid tri cua da thac tai x = 1

Bai 12: Tim hé sb cua hang tir bac cao nhit va tong cac hé sé cua da thic:
5 2005 5 2004 5 3 2003
(3—6x+4x ) (l—x ) .(1—2x+3x —x)
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