Chuyén dé 5. PHAN TiCH PA THU'C THANH NHAN TU BANG MOQT SO PHUONG PHAP KHAC
A. Kién thirc can nhé
1. Chung ta d3 biét ba phuong phap dé phan tich mot da thirc thanh nhan tir 13 dit nhan tir chung, dung hang
dang thirc, nhoém cac hang tir va phéi hop ba phuong phap d6. Tuy nhién ¢ nhitng da thirc mac du rat don
gian, néu chi biét dung ba phuong phap d6 thoi thi khong thé phan tich thanh nhan tir dwgc. Do d6 trong
chuyén dé nay chiing ta s& xét thém mot sé phuong phap khac dé phan tich da thirc thanh nhan tir.
Phuong phap tach mot hang tir thanh nhiéu hang tir.
Phuong phap thém bét cuing mot hang tur
Phuong phap ddi bién
Phuong phap dong nhat hé so
Phuong phap xét gia tri riéng cta cac bién.
B. Mt s6 vi du
1. Phuwong phap tich mt hang tir thanh nhiéu hang tir
Vi du 1: Phan tich da thtc sau thanh nhan tir: / (x) =2x7 - 3x+1.
Gidi
Cadch I: Téach hang tr thtr hai: -3x =-2x- x
Taco: f(x)=(2x*- 2x)- (x- D=2x (- 1)- (x- D =(x- DQx- 1)
Cdch 2: Tach hang tir thir nhit va hang tir tht hai: 2x> =x? + x> .
Ta co:
f(x) :(x2 - 2Jc+1)+(x2 - x) =(x- 1)2 +x(x-1)=(x- 1)[(x— 1)+x]
=(x- DQ2x-1)
Nhén xét. Dé phan tich tam thire bac hai f (x) =ax” +bx +¢ ranhan tu, ta tich hang tir bx thanh bx +b,x
sao cho bb, =ac va b +b, =b .
Vi du 2: Phan tich da thtc sau thanh nhan tir: f(x) =x"- x* - 4
Gidi
Tim céch giai. Ta 1dn luot kidm tra véi X =H;x =#2;x =44 ta thdy /(2)=0.
Pa thie £ (x) 6 nghiém x =2, do d6 khi phan tich thanh nhan t, f (x) chtra nhan i x- 2.
Trinh bay loi giai
Taco: f(x)=x"-x>-4 =(x*- 2x2)+(x?- 2x)+(Q2x- 4)
=x"(x- 2)+x(x-2)+2(x-2)

=(x- 2)()62 +x +2)



Nhén xét. Néu da thac f (x) =a,x" +a, . x"" +..+ax+a, c6 nghiém nguyén la x =x, thi X, 1a mot udc
cua hé sé tw do @, khi phan tich f (x) ra nhan twr thi /(x) c6 chira nhan tir X- X,. Vi vay dbi véi nhimg da
thirc mot bién bac cao, ta nén nham 1y mot nghiém cta né dé dinh hudng viée phan tich thanh nhan ti.
2. Phwong phap thém b6t cuing mét hang tir
Vi du 3: Phan tich da thirc sau thanh nhan tir: x* +324
Gidi
x* +324 =x* +36x” +324- 36x°
=(x* +18) - (6x)" =(x* +18- 6x)(x? +18- 6x)
Vi du 4: Phan tich da thirc sau thanh nhan tr: x° +x* +1
Gidai
XAxtHl = +xt x4
=x’ (x2 +Xx +1)- (x- 1)()62 +Xx +1)
=(x> +x+1)(x* - x+1)
Nhdn xét. V6i k¥ thuat trén ching ta phan tich thanh nhan tt dugc: x*** + "' +1
3. Phwrong phap ddi bién
Mot sb da thirc c6 bac cao, nhd dit bién phu dua vé da thire ¢6 bac thép hon dé thuan tién cho viéc phan tich
thanh nhan ttr, sau khi phan tich thanh nhan tir d6i v&i da thirc moi, thay tré lai bién cii d¢é duoc da thirc véi
bién cil.
Vi du 5: Phan tich da thirc sau thanh nhéan tur: F)=x(x+4)(x+6)(x +10)+128
Gidai
Taco: £ () =(x* +10x)(x> +10x +24)+128
Pat x* +10x+12 =y, da thirc trd thanh:
FO)=(y-12)(y+12)+128 =) - 16 =(y - 4)(y +4)
Suy ra: / (x) =(x* +10x +8)(x* +10x+16) =(x +2)(x +8)(x* +10x +8)
Vi du 6: Phan tich da thic sau thanh nhan t:
G+ DG +2)+3)(x +4)- 15
Gidi
Tim céch giai. Bai toan c6 dang (x +a)(x +b)(x+c)(x+d)+m v&i a+d =b+c. Ta c6 thé dat
y =(x+a)(x+d) hogc y =(x+b)(x +¢) hogc y =x" +(a+d)x . Khi d6 ta phan tich véi da thic bién y.
Trinh bay loi giai
Taco: (x+Dx+4)(x+2)(x+3)- 15 Z(x2 +5x+ 4)(x2 +5x+ 6)- 15



Pat y =x* +5x+9.
Khi d6 da thtc ¢6 dang: ¥ (y+2)-15=)" +2y- 15 =(y +5)(y- 3)
Tur d6 suy ra: G+DG+2)+3)G+4)- 15 = +5x +9) (x> +5x +1)
Vi du 7: Phan tich da thirc sau thanh nhéan tu:
A=0x+2)Bx- 5)(x- 1)(9x +10)+24x’
Gidi
Tim cach giai. Néu khai trién ngodc thi bai toan tr 1én kha phirc tap va c6 thé din dén sai 1am. Quan st ki
dé bai chung ta nhan théy hé s6 cua bdn ngoac co6 dac didm: 3.3=1.9 va 2.(-5)=(-1).10 , do vay chung ta
nghi dén viéc nhom hai ngodc lai va dit bién phu nham dua vé bai toan don gian hon.
Trinh bay loi giai
Ta co:
A=Bx+2)Gx- 5)(x- DOx+10)+24x>
=(9x% - 9x-10)(9x> + x- 10) + 24x°

Pit y =9x° - 9x- 10. Pa thirc c6 dang:
A=y(y+10x)+24x°
=" +10xy +24y" =" +4xy +6xy + 241" =(y +4x)(y + 6x)

Tir do suy ra: 4 =(9x" - 3x-10)(9x* - 5x- 10)

Nhién xét. Cach giai trén c6 thé ding cho cac da thirc c6 dang:

P(x) =(a,x +b )Na,x +b,)ax +b,)ax +b,) +mx’

trong d6 a,a, =a;a,;b, b, =b;b,

Vi du 8: Phan tich da thirc sau thanh nhan tir: B =2x* +3x° - 9x? - 3x +2
Giai

Tim cach giii. Nhitng bai toan c6 dang: ax* +bx’ +cx” + kax +k*b* voi k =1 hodc k =-1.

Tadat y =x” +k, roi bién doi biéu thirc vé dang ax” + bxy + my’

Trinh bay loi giai

Pat y =x* - 1= »? =x*- 2x? +1. Bién d6i biéu thuc, ta co:

B=2(x" - 20 +1)+3x° - 3x- 522 =2(x2- 1) +3x(x? - 1)- 552

Tir d6, biéu thic c6 dang:

B =2y +3xy- 5x* =2y7 - 2xy +5xy- 5x* =(y- x)(Q2y +5x)

Tur d6 suy ra: B =(x? - x- 1)(2x* +5x- 2).

4. Phuwong phap dong nhit hé s6



Vi du 9: Phan tich da thtc sau thanh nhan tir: /' (x) =x"- 6x’ +12x7 - 14x +3

Gidi
Tim cach giai. Céc s6 *1; 3 khong phai 1a nghiém cua da thic f (x) nén f (x) khong c6 nghiém nguyén,
f (x) ciing khong c6 nghiém hitu ty. Nhu vay néu f (x) phan tich duge thanh nhan tir thi phai c6 dang:

(x2 +ax +b)(x2 +cx+d)’ v6i a,b,c,d €Z.

Khai trién dang nay ra, ta dugc da thie: x* +(a+c)x’ +(ac +b+d)x* +(ad +bc)x +bd . Ddng nhit da thirc

a+c=-6
ac+b+d =12
ad +bc =-14 ~
bd =3

nay v6i f (x) ta duge hé didu kién:

Xét bd =3, voi b,d€Zbe| ;3]
a+c=-6
Vé6i b =3 thi d =1, hé¢ diédu kién tré thanh: {ac =8
a+3c=-14
Tu d6 tim duoc: a =-2;¢ =-4 . Vay f(x) =(x*- 2x+3)(x? - 4x+1) .
Trinh bay loi giai
F(x)=x*- 6x° +12x% - 14x +3
=(x4 - 4y’ +x2)- (2x3 +8x° - 2)c)+(3x2 -12x +3)
=x’ ()c2 - 4x+1)- 2)c()c2 - 4x+1)+3(x2 - 4x+1)
=(x2 - 4x +1)()c2 - 2x +3)
5. Phwong phap xét gia tri riéng ciia cac bién
Vi du 10: Phan tich da thitc sau thanh nhan ti: P =x*(y- z2)+°(z- x)+ 22 (x- y)
Gidi
Nhan xét. Néu thay X boiy thi P =0, nén P chia hét cho X~ V.

Hon nita néu thay x béi y, y boi z, z bdi x thi P khong thay ddi (ta néi da thire P ¢6 dang hoan vi vong

quanh). Do d6: P chia hét cho ¥~ ¥ thi P ciing chia hét cho ¥~ 2,2~ X

Tudo: P =alx- y)(y- z)(z- x); trong d6 a 1 hang s6, khong chira bién vi P ¢6 bac 3 ddi vai tap hop cac
bién, con tich (x- y)(y- z)(z- x) ciing c6 bac 3 dbi véi tap hop cac bién.

Taco: P=x’(y- 2)+)°(z- x)+2°(x- y) =a(x- y)(y- 2)(z- x) (*) dung v6i moi X,»,ZE€ER nénta
chon cac gia trj riéng cho x, y, z dé tim hing s a 13 xong.

Chu y. Cac gid tri cua x, y, Z ta co thé chon tuy y, chi can ching d61 mdt khac nhau dé tranh P =0 1a dugc.



Chang han, chon X =2;y =1;z =0 thay vao dang thiic (*),ta tim dugc a =- 1

vay: P=x"(y- 2)+y°(z- x)+ 2% (x- p) =- (x- y)(p- 2)(z- x)

=(x- »)(y- 2)x- 2)

Vi du 11: Phan tich da thirc sau thanh nhan tu:

O=a(b+c-a) +b(c+a-bY +c(a+b-c) +(a+b- ) b+c- a)(c+a- b)

Gidi

Nhén xét. V6i a =0 thi O =0, cho nén a 1a mot nhan tir ciia Q. Do vai tro binh ddng cta a, b, cnén b va ¢

cling 13 nhan tir ctia Q, ma Q c6 bac 3 d6i véi tap hop cac bién nén Q =k.abc .

Chon a =b =c =1 duoc k =4.Vay O =4abc

C. Bai tap van dung

Phuwong phap tich mgt hang tir thanh nhiéu hang tir

5.1. Phan tich da thtc sau thanh nhan t:

a) 4x* - 4x-3; b) 2x* - 5x- 3; ¢) 3x*- 5x-2;
Hudéng din gidi — dap s6

a) 4x* - 4x-3=4x- 4x+1- 4

=(2x- 1) - 4=x- 1- 2)(2x- 1+2) =x- 3)(2x +1)

b) 2x%- 5x- 3 =2x" +x- 6x- 3

=x(Q2x+1)-3Qx+1) =Qx+1)(x- 3)

¢) 3x” - 5x-2=3x" +x- 6x- 2

=xBx+1)- 2Gx+1) =Gx +1)(x- 2)

5.2. Phan tich da thic sau thanh nhan tr:

a) x> +2x- 3; b) x’- 7x+6; c) X’ +5x” +8x+4;
Huéng dén giai — dap sb

a) X’ +2x-3=x’-1+2x-2

=(e- DG +x+1)+2(c- 1
=(x- D2 +x+1+2)
=(x- 1)()(2 +x+3)

b) X’ - Tx+6=x’-1-Tx+7
=(x- 1)()62 +x+1)- 7(x-1)

=(x- D(x* +x+1-7)

=(x- 1)(x2 +x- 6)



=(x- 1)(x2 - 2x+3x- 6)

=(x- D(x-2)(x-3)

C) X’ +5x" +8x+4 =x" +x* +4x" +4x+4x+4
=G+ 1D +4x+4) =G+ DG +2)

5.3. Phan tich da thtrc sau thanh nhén tr:

a) P=(x*- x+2) +(x- 2);
b) O =6x° +15x* +20x” +15x” +6x +1;

¢) C =x"-9x’ +28x*- 36x+16;

Hwéng din giai — dap sb

a) Ta co6:
P =(x2 - x+2)2 +(x- 2)2
=x"+x7 +4-2x +4x7 - dx+x" - 4x+4
=x*- 2x° +6x7 - 8x+8
=x*-2x° +2x> +4x* - 8x+8
=x’ (x2 - 2)c+2)+4(x2 - 2x+2) :(x2 - 2x+2)(x2 +4)
b) Tacé: O =6x° +15x* +20x° +15x” +6x +1
=(6x5 +3»x4)+(12x4 + 6x3)+(14x3 +7x2)+(8x2 +4x)+ (2x+1)
—Qx+1DBx* +6x° +7x* +4x +1)
=(2x +DBx* +3x" +3x% +36° +3x% +3x+ 7 +x +1)
=Qx+ D2 +x+1)Bx2 +3x+1)
¢) C =(x4 - 5x° +4x2)- (4x3 - 20x? +l6x)+(4x2 - 20x+l6)
=(x2 - 5x+4)(x2 - 4x+4)
=(x- DG 4)(x-2)
5.4. Phan tich da thirc sau thanh nhan ta:
a) A=10x"-27x’y- 110x*y" - 27xy" +10y*;
b) B =x"- 4x* +3x* +3x% - 4x +1

c) C =bc(a+d)b-c)+acb+d)c- a)+ab(c+d)(a-b)
Huéng dén giai — dap sb

a) A =10x* +20x°y* +10y* - 27xy(x2 +y2)- 130x%y°



=10(x* + ) - 27xp(x* + y?)- 130x%)”

=10(x* +12) + 250 (x* +12)- 5220 (x* + y?)- 130x%)°
=5(x* + 17 )(2x* + 2% +5xp)- 26xy (2x* +217 +5x1)
=(2x% +2)> +4xy +2°)(5x7 - xy- 25xp +5)°)

=(2x% +xy +4xy +232)(5x7 - xp- 25xp+5)%)
=Qx+y)x+2y)(x- 5y)5x- y)

b) B =x"- 4x* +3x° +3x% - dx +1

=x"+x*-5x*- 527 +8x7 +8x7 - 5x7 - Sx+x+1

= +1)(x* - 5x° +8x> - 5x+1)

=Ce+D(x* - 20 +x% - 367 +6x% - 3x+x% - 2x +1)

=G+ D2 (32 - 2x+1)- 3x (32 - 20+ 1)+ (62 - 2x+1))

=+ D(x-1) (x2 - 3x+1)

¢) C=bcla+d)(b- c)+ac(b+d)c- b+b- a)+ab(c+d)a- b)
=bc(a+d)(b-c)- ac(b+d)(b- c)- ac(b+d)a- b)+ab(c+d)(a- b)
=c(b- c)ab+bd - ab- ad)- ala- b)(bc+cd - be- bd)

=c(b- c)bd - ad)- a(a- b)(cd - bd)

=cd (b- c)(b- a)- ad(b- a)(b- c)

=d(b- c)b- a)c- a)

5.5. Phan tich da thirc sau thanh nhan tr:

a) 4x(x+y).(x+z).(x+y+Z)+y222; b) 3(x4 +x° +1)- (x2 +x+1)2.

c) x'-2y*- X’y +x7 + )7, d) 2x* - X’y +3x%y" - xp° +2y".
Huéng dén giai — dap sb

a) 4x(x? +xy+xz+yz).(x+y+2)+ 72
:4x[x(x+y+z)+yz] (x+y+z)+y*2
=4x* (x+y+z) +4xyz(x + y+2)+ 122’

2 P 2
=[2x(x+y+z)+yz] +(2x +2xy+2xz+yz)

b) 3(x* +2x2 #1- ¥*)- (32 +x+1)



=3|(x? +1)2- x| - (x2+x+1)2

=3( +x+1)(x? - x+1)- (2 +x+1)

=( +x+1)[32- 3x+3- x" - x- 1]

(2 +x+1)2x% - 4x+2) =22 +x +1)(x- 1)
o) x*- 2yt w7y e’ 4y =(0t - 10)- (4 2p?)+ (7 )
=7+ 3?)(7 - 37)- 2 (74 97)+ (62 +p?)
=(x* +y?)(x?- 2)7 +1)

d) 2x* +4x*y* +2y* - X' y- xp’ - %y’

=202 %) - (& +3?)- 22y

=2(x* +7) - 200 (5 47 )4y (% + 5)- 2%y
=20+ )7 ) + 7 - )+ 2y (2 4 7 - xp)
=(x*+y - 0)2x* +2)% +xp)

5.6. Phan tich da thirc sau thanh nhén tu:
a) M =3xyz +x(y2 +zz)+y()c2 +zz)+ z(x2 +y2)
b) x*y* +x*y* +1
) N=xXy+xy’ +x’z+xz" +y’z+yz’ +2xyz
Hwéng din giai — dap sé
a) M =3xyz+xp”> +xz° + yx° + yz° +2x° + zp°
=(oz+x7 +y22)+ oz +x27 +202) + (0z +12° + 7))
=xpC+y+x)+xz(y+z+x)+yz(x+z+y)
Z(X+y + Z)(xy +xz +yz)
b) x*y* +x*y* +1
:(x4y4 +1)2 - x*'y! =(x4y4 - x°y’ +1)(x4y4 +x7y’ +1)

:(x4y4_ x2y2+1) (x2y2+1)2_ X2y

=(x4y4 - x'y? +1)(x2y2 - Xy +1)(x2y2 +xy +1)
o) N =(y+x02)+ (P2 +xz” +xyz) + (32 + y2* +x2)

=xy(x+y)+xz(x+z+y)+yz(y+z+x)



=xy(x+y)+Z(x+y+z)(x+y)=(x+y)[xy+z(x+y+z)]
=G+ )y +az+yz+22) =(x + )+ 2)(z +x)

5.7. Cho da thire P(x) =2x*- 7x° - 2x* +13x+6

a) Phan tich P(x) thanh nhan ta.

b) Ching minh rang P(x) chia hét cho 6 véi moi sé nguyén x.
Hwéng din giai — dap sb

a) P(x)=2x"+2x*-9x° - 9x* +7x* +Tx+6x +6

=20 (x+1)- 9 (x+ D+ 7x(x +D+6(x +1)

=(x+ 1)(2x3 -0 +7x+ 6)

=(x +1)(2x* - 4x> - 52> +10x- 3x+6)

=G +1).(x- 2).(252 - 5x-3) =G+ 1).(x- 2),(2x7 - 6x+x-3)

=(x+1).(x- 2).(x- 3).2x+1)

b) V&i x 1a s6 nguyén thi x- 3;x- 2 13 hai s6 nguyén lén tiép nén

(x-3)(x-2)2= P(x)2

Véi x3= x-33= P(x)3

Vé6i x33 du 1 thi 2x+13= P(x):3

V6i x3 du2 thi x-2:3= P(x)3

V&i moi x 1a s6 nguyén

Vi OCLN(23=1) nén P(x)i6

5.8. Phan tich da thirc sau thanh nhan tr:

a) 2x° - 5x> +8x- 3

b) a(b- ) +b(c- a) +cla- b)Y - a*- b - & +4abc

¢) (- 3x- 1) - 1252 +36x+39;

d) a* +b* +c* - 24’7 - 2b°C? - 24°C7.
Huéng din giai — dap sb

a) 2x° - 5x* +8x- 3

=2x" - x* - 4x? +2x +6x- 3 =(2x- 1)()C2 - 2x+3)

b) alb- ) +b(c- a) +c(a- b)Y - a* - b* - ¢ +4abc

2 2 2 2 2 2 3 3 3
=ab” - 2abc+ ac” +bc” - 2abc+ba” +ca” - 2abc+ch” - a’ - b’ - ¢ +4dabc



=ab* +ac* +bc* +a*b+a’c+b*c- a’- b’ - ¢’ - 2abe

=(-a® - @®b+ae)+(2a%b +2ab* - 2abc)+ (- ab* - > +b%c)+(ac® +bc* - &)
=-a’(a+bh-c)+2ab(a+b-c)- b*(a+b- c)+c* (a+b- c)
=(a+b- )(-a*+2ab- b’ +c*)

=(a+b- ) c*- (a- Y | a+b- Nb+e- a)lc+a-b)

¢) (- 3x- 1) - 12x2 +36x+39

=(x?- 3x-1) - 12(x? - 3x- 1)+27

=(x?- 3x-1- 3)(x*- 3x- 1- 9) =(x?- 3x- 4)(x*- 3x- 10)
=(x+D(x- ) +2)(x- 5)

d) a* +2a*b> +b* +c¢* - 20%¢? - 4a°D?

=(a? +1192)2 +c2- 22 (a2 +12)- 4a’b? =(a® +b? +¢2 )2 - 4a°b*
=(a® +b* - ¢* +2ab)(a® +b* - ¢* - 2ab)

= (a+b) - || (a- b)Y - &*|
=(a+b+c)a+b-c)a-b+c)a-b-c)

Phwong phdp thém bot cang mot hang tir
5.9. Phan tich da thirc sau thanh nhan tu:

a) a(b+)B - ¢ )+bla+e)c - 0 )+ela+b)a’ - 1),
b) ab(a- b)+bc(b- c)+calc- a);
¢) a(p?- ¢*)- b(a*- ¢ )+cla® - b?);
dy @’ (b- )+b’ (c- a)+c’ (a-b).
Huéng dén giai — dap sb

a) a(b+)B* - ) +bla+e)e - b +67 - a*)+c(a+b)(a’ - ¢*)
=a(b+c)B* - )- bla+c)b* - ¢*)- bla+c)a - b*)+cla+b)(a® - H*)
=(p*- *)[a(b+c)- bla+c)| - (a*- *)[bla+c)- cla+b)|

=(b* - *)ac- be)- (a* - H*)ab- ac)

=c(b+c)(b- c)a-b)-ala+b)a- b)b-c)



=(a- b)(b- A c(b+c)- ala+b))

(a- b)(b- ) be+c* - a* - ab)

=(a- b)(b- )bc+c* - a* - ab)

=(a- Db [ (c- a)c+a)+ble- a)]
=(a- b)(b- c)c- a)la+b+c)

b) ab(a- b)+bc(b- a+a- c)+calc- a)
=ab(a- b)- bc(a- b)- be(c- a)+calc- a)
=b(a- b)(a- c)- cla- )b- a)

=b(a- b)(a- c)- ala- c)a-b)

=(a- b)a- )b- c)

o) a(b?-?)- b - & +a* - b?)+cla® - b?)
=a(p?- )- b(B* - *)- b(a* - b*)+c(a* - b*)
=(b*- )a- b)- (@®- *)b- ©)
=(b+c)b- c)a- b)- (a+b)a- b)b- ¢)
=(b- c)a- b)(b+c- a-b)

=(b- c)(a- b)c- a)

dy @ (b- c)+b’(c-b+b- a)+c*(a- b)
=a’(b- ¢)- b’ (b- c)- b*(a- b)+c*(a- b)
=(b- )& - p*)- (a- DB - ¢*)

=(b- )a- b)a* +ab+b*)- (a- b)b- B +bc+c?)
=(b- c)a- b)(a* +ab+b>- b*- bc- *)
=(b- )a- b)(a- INa+c)+bla- )
=(b- c)a- b)a- )a+b+c)

5.10. Phan tich da thitc sau thanh nhan tir:

a) (a- b)Y +(b- ) +(c- a)

b) (x+y+z)-x*-y'- 2%

Hwéng din giai — dap sé



a) (a- b)Y +(b- ¢y - (a- c)

=(a- ) +(b- ¢) - [(a- B)+(b- )]’

=(a- b)Y +(b- ) - (a- b) - 3(a- bY (b- c)- 3(a- BI(b- ) - (b- )
=-3(a- b)(b- c)a- b+b-c)

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

b) G+y) +3Ge+yY z43(x+ )2 420 - - - 2

=x* + 3" 3y e+ ) 430G+ ) 243+ )27 - &P -

=3Ce+ 1)y +xz + vz + 2%)

=3(x+y)x+z)(y+2)

5.11. Phan tich da thurc sau thanh nhan tu:

a) x' +x>+1; b) x*+x+1; c) x*+x7 +1; d) X’ +x+1;
Huéng din giai — dap sb

a) X +x’+1=x"- x+x+1 =x(x*- 1)+ (2 +x+1)
=x(+D)G- DG +x+1)+ (G2 +x+1)
:(x2+x+1)[x(x3+1)(x— 1)+1]

=(? +x+1)(7 - ¥t +x7- x+1)

b) ¥ +x+1=x*- ¥ +x+1

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

=22 (2 +1D)x- DG +x+1)+ (2 +x+1)
= +x+ D)2 (¢ +1) - D+1]

=2 +x+1)(x°- ¥ +x7- X2 +1)

¢) x*+x7 +1=x" +x7 +x°- x° +1

= (P +x+1)- (Z+1)(3-1)

=x* (¢ +x+1)- (Z+1) - DG +x+1)
=(x* +x+1)(x*- (¢ +1)(x- 1)

=( +x+1)(x°- x* +x7- x+1)

d) X +x+1



= - 2+ +1) =2 G- DG+ +1)+ (G2 +x+1)
=(x*- 2 +1)(F +x+1)

Phwong phdp doi bién
5.12. Phan tich da thtc sau thanh nhan to:
a) M =(4x+1)(12x- DBx+2)(x+1)- 4;

b) N =G +2)(Ge +3) (x+4)- 12;

Huéng dén giai — dap sb
Ta co:

M =(4x+1)U2x- DGx+2)(x +1)- 4
=(12x* +11x +2)(12x* +11x- 1)- 4
Pit 12x* +11x- 1 =y, da thic c6 dang:
M =(y+3)y- 4=y +3y-4=y"- y+4y- 4 =(y- 1)(y+4)
Tir d6 suy ra M =(12x +11x- 2)(12% +11x +3)
b)Taco N =(x+3) (x+2)(x+4)- 12
=(x? +6x+9)(x* +6x+8)- 12
Pit x° +6x+8 =y, da thirc c6 dang:
N=(+Dyp-12=)" +p- 12 =97 - 3p+4p- 12 =(y- 3)(y+4)
Tir do suyra N =(* +6x +5)(x* +6x+12)
N =(x* +x+5x+9)(x* +6x+12)
=+ DG +5)(? +6x+12)
5.13. Phan tich da thic sau thanh nhan tu:
a) A =(48x> +8x- 1)(3x* +5x +2)- 4,
b) B =4(x* +11x+30)(4x> +22x +120)- 23x*.
Huéng dén giai — dap sb
a) Ta co: 4 =(48x* +12x- 4x- 1)(3x* +3x+2x+2)- 4
=(4x+1)02x- DGx+2)(x+1)- 4
Dén day, giai giéng bai 5.12a
b) B =(4x> +44x+120)(4x* +22x +120)- 23x>

Dit 4x? +44x+120 =y, suy ra: B =(y +11x)(y- 11x)- 23x*



B =y’ -121x" - 23x* =y* - 144x°

=(y- 12x)(y +12x)

Tir d6 suy ra B =(4x” +11x+120)(4x> +45x +120)

5.14. Phan tich da thuc sau thanh nhan tu:

ay M =(7- x)' (5- x)'- 2; b) N =(x-3)' +(9x- 1) - 16;

¢) P=x"-3x"- 6x> +3x+1; d) O =x"-x"-10x" +2x+4.
Hwéng din giai — dap sb

a) bat y =6- x, khi do da thirc c6 dang:

M=(+y) +(-1)-2=2y"+12y" = M =2° (3> +6)

Tir d6 suy ra: M =2(6- x) (x* - 12x +42)

b) Bat y =x- 2, khi d6 da thirc c6 dang:

N=(G-1D'+G+1)' -16 =2y +12y°- 14

=20y +6y7- 7) =207 +7)(37 - ) =20 +7)(p- Dy +1)

Tu d6 suy ra: N =2(x?- 4x+11)Ge- 3)(x- 1)

c)bat y =x- 1= > =x*- 2x” +1. Bién ddi biéu thir, ta co:

P =(x4 - 2x° +1)- 3x +3x- 4x° =(x2- 1)2 - 3x(x2 - 1)- 4x°

Tu d6, biéu thuc cd dang:

P=y"-3xp-4x" =y  +xy- dxy- 4x° =(y +x)(y- 4x)

Tt @6 suy ra: P =(x? +x- 1) - 4x-1)

d)Pat y =x*- 2= y? =x* - 4x” +4. Bién dbi biu thuc, ta co:

0 =(x*- 4x? +4)- x* +2x- 6x2 =(x*- 2)2 - x(-1)- 6x2

Tu d6, biéu thic cd dang:

O =y’ - xy- 6x* =p* +2xy- 3xy- 6x7 =(y +2x)(y- 3x)

Tir d6 suy ra: O =(x* +2x- 2)(x* - 3x- 2)

5.15. Phan tich da thurc sau thanh nhan tu:

a) A=x(x+4)(x+6)(x+10)+128; b) (x- y+(y-z) +(z- x).

¢) P=2x"-3x’- 7x* +6x +8; d) (c+a)(x+2a)(x +3a)(x +4x)+a* .
Hwéng din giai — dap s6

a) Ta co: A =(x* +10x)(x> +10x+24)+128



Pat y =x* +10x +12, da thtrc co dang:
A=(y-12)(y+12)+128 =)? - 144 +128

=y’ -16 =(y+4)(y- 4)

Tir d6 suy ra: 4 =(x* +10x+16)(x* +10x +8) =(x +2)(x +8)(+* +10x +8)
b) bit x- y =a;y- z =b . Pa thirc ¢6 dang:

a*+b° - (a+b) =a"+b° - @ - 5a*b- 10a°h* - 10a°h* - Sab* - b’
=-5ab (az +2a’b +2ab* +b3)

=-5ab (a3 +a’b+a’b+ab’ +ab’ +b3)

=-5ab(a+b)(a® +ab+b?)

Tu d6 suy ra

-5C- »)(y- z)[(x- Y +Ge- (- 2D+ (y- z)z}
=5(x- y)(y- z)(z- x)(x2 +y +2°- xy- xz- yz)

¢) P =(2x*- 8x* +8)- (3x° - 6x)+x°

:2(x4 - 4x* +4)- 3x(x2 - 2)+x2

:2()(2 - 2)2 - 3x(x2 - 2)+x2

bit x? - 2 =a, da thic c6 dang:

P =2a"- 3ax +x* =2a* - 2ax- ax+x* =(a- x)(2a- x)
Tur d6 suy ra

P =(x2- 2- x)(2x2- 4- x)=(x2 +x-2x- 2)(2x2 -Xx- 4)
=(x+D(x- 2)(2x* - x- 4)

d) (x+a)(x+4a)(x +3a)(x +2a) +a*

=(x2 +5ax +44* )(x2 +5ax +6a2)+ a’

Pit x° +5ax+5a° =y da thic c6 dang

(- @)y +a*)+a =y*- a* +a* =)°

Tir d6 suy ra: (x* +5ax +54%)

5.16. Phan tich da thuc sau thanh nhan tu:

a) M =(a+b+c) - (a+b-c) -(b+c-a)-(c+a-b).



b) N =(¢? +Z)2)3 +(c- a2)3- (»? +cz)3.
o) P=(x-2y+3z) - X +8y°- 2727,

Hwéng din giai — dap s6

a)Pit a+b- c=x;b+c-a=y;cta- b=z
Pa thitc c6 dang: M =(x+y+z) - x*- )y’ - 2*
M Z()c+y)3 +3(x+y)2 z+3(x+ )2+ -0 -y - 2
= +17 +3x0 G+ ) +3G+ Y z43(x+ )22 - X2 - 5P
=3(x+ )y +xz+yz+22) =3+ 1) +2)(y +2)
= M =3.2c¢.2a.2b =24abc
b)Pit @’ +b’ =x;¢’ - a’ =y=> b+ =x+y
Da thure c6 dang:
N=x+y-(+y) =X+ - - - 30 +y)=-3xp(x+ )
= N =-3(a+p2)(c*- a*)(p* +¢2)
hay N =3(a’ +5)(a’- ¢*)(6* +¢*)
c) bat x =a;-2y =b;3z =c . Pa thirc c6 dang:
P=(a+b+c)-a*- b - =3(a+b)b+c)c+a)
= P =3(x- 2y)(3z- 2y)(x+3z)
5.17. Phan tich da thitrc sau thanh nhan tu:
a) A=2x"- X’y +3x°y* - xp° +2)".
b) B =(x-18)(x- 7)(x+35)(x +90)- 67x" .
¢) C =(4x- 2)(10x+4)(5x +7)Q2x +1)+17 .
Huéng dén giai — dap sb
a) A=2x"+4xy* +2y" - xp(x’ +y*)- x*)’
=2(x +yz)2 - xy(x2 +y2)— x*y’
Pit x° +y” =a;xy =b da thic c6 dang:
A=2d"- ab- b* =2a” - 2ab+ab- b* =(a- b)(2a+b)
= A=(x"+y?- x)(2x* +2y* +x)
b) B =(x- 18)(x +35)(x- 7)(x +90)- 67x°

=(x>- 17x- 630)(x* - 83x- 630)- 67x°



Pat x” - 50x- 630 =y . Pa thuc c6 dang:
B =(y+33x)(y- 33x)- 67x°
=y’ - 1089x” - 67x°
=y - 1156x* =(y- 34)(y +34)
= B =(x? - 50x- 630~ 34x)(x> - 50x- 630+34x)
B =(x - 84x- 630)(x* - 16x- 630)
c) C =(4x- 2)(5x+7)(10x+4)(2x +1)+17
=(20x> +18x- 14)(20x> +18x +4)+17
Pat 20x” +18x- 5 =y . Pa thtrc co dang:
C=(y-90(+9)+17 =3 - 81+17 = - 64 =(y- 8)(y +8)
= B =(20x> +18x- 5- 8)(20x> +18x- 5+8)
= B =(20x" +18x- 13)(20x* +18x +3)
Phuwong phdp dong nhit hé sé
5.18. Phan tich da thurc sau thanh nhan tu:
a) O =x"-8x7- x+12
b) R=x'+x"+x*+x+12
¢) S =x*-8x+63
d) F =x>+2xy- 8" +2x+14y- 3
Hwéng din giai — dap s6
a) O =x"-8x"- x+12
Céc s& ;3,44 26, +12 khong phai 1a nghiém cta da thic R nén R khong c6 nghiém nguyén, R ciing
khong c6 nghiém hitu ty. Nhu vay néu R phan tich duoc thanh nhan tir thi phai c6 dang:

(x2 +ax +b)(x2 +cx+d), v6i a,b,c,d€Z.
Khai trién dang nay ra, ta dugc da thirc: x* +(a+c)x* +(ac+b+d)x” +(ad +bc)x +bd . Ddng nhit da thirc

nay véi f (x) ta duge hé didu kién:

a+c =0 a=-1

ac+b+d =-8 b=-4
=

ad +bc =-1 c =1

bd =12 d=-3

Ta co: O =(x?- x- 4)(x* +x-3)



b) Cac sé +; 33, 4; 36; 12 khong phai 1a nghiém cua da thire R nén R khong c6 nghiém nguyén, R ciing
khong c6 nghiém hitu ty. Nhu vay néu R phan tich duoc thanh nhan tir thi phai c6 dang:
(x2 +ax +b)(x2 +cx+d), véi a,b,c,deZ.

Khai trién dang nay ra, ta dugc da thirc: x* +(a+c)x’ +(ac +b+d)x* +(ad +bc)x +bd . Ddng nhét da thirc

nay véi f (x) ta duge hé didu kién:

a+c=1 a=-2

ac+b+d =1 b=3

(=4

ad +bc =1 c=3

bd =12 d =4
vay: R =(:? - 2x+3)(x* +3x +4)
¢) Cac s6 +;33,#7;49; 21, 463 khong phai 1a nghiém cia da thic S nén S khong c6 nghiém nguyén, S
ciing khong c6 nghiém hiru ty. Nhur vay néu S phan tich dugc thanh nhan tr thi phai co dang:
(x? +ax +b)(x2 +cx+d), vé6i a,b,c,d €Z.

Khai trién dang nay ra, ta dugc da thirc: x* +(a+c)x* +(ac+b+d)x* +(ad +bc)x +bd . Ddng nhit da thirc

nay voi f (x) ta duge hé didu kién:

a+c=0 a=-4

ac+b+d =0 b=7
f—t

ad +bc =-8§ c =4

bd =63 d =9

Taco: S =(x*- 4x+7)(x* +4x+9)

d) Tacod: F =x" +2xy- 8y  +2x+14y- 3 =(x +4y)(x- 2y)+2x+14y- 3
Gia su:

F =(x+4y)(x- 2y)+2x+14y- 3 =(x+4y+a)(x- 2y+b) vGi moi X, y

= alx-2y)+b(x+4y)+ab =2x+14y- 3 dung véi moi x, y

a+b =2
a=-1
< 14h-2a =14 =
b =3
ab =-3

F :(x+4y— D(x- 2y+3)

Phwong phap xét gia tri riéng ciia bién

5.19. Phan tich da thirc sau thanh nhan t:

a) A:(x+y+z)5- -y -z

b) B =x(y- z) +y(z- x) +z(x- y)3



¢) C=(b+c)a- b)a- )+(c+a)b- )b- a)+(a+b)(c- a)lc- b)+8abc
Huéng dén giai — dap sb
a) Su dung phuong phap xét gia tri riéng, ta nhan dugc da thirc coé nhan tir la X+, ¥+ 2,2+ x_ Do vay khi

phén tich ta dinh hudng cé nhan tir trén.

A Z(x+y+z)5 -x -y -7

:(x+y)5 +5(J~c+y)4 z+10(x+y)3 22 +10(x +y)2 2 +5(x+y)t - -0

Z(x+y)5 +5(x+y)4z+10(x+y)3.z2 +10(Jc+y)2 2 +5(x+y)z*-

(x +y)(x4 - x3y+xzy2 - xy3 +y4)
=(x + P)[(x+y)* +5(x+ ) z+10(x+ )’ 2" +10(x + )2’ +52° - x* +x°y- x"p" +xp° - V']
=(x +y)[x4 +4x y+6x°y" +4xy’ +)* +5(x+y)3 z +10(x+y)2 zt +
10(x+y)z° +52° - x* +x°y- x2y? +x0° - »*]
=(x +y)[5x3y +5x7y" +5x° +5(x +y)3 z+10(x +y)2 2 +10(x + )z +SZ4]
=5(x+ Py + X7y +xp° + X7 2+ 307z +3xy7z + Pz +2x7 27 + 4zt +
2y°2° +2xz2° +2yz° + 2]

=5Ce+ )[(Fy+x°2)+ (207 + x2p2)+ x2yz +2x722) + (02 + 0072) +

(2xy22 + 2xyzz)+ (2xyz2 +2x2° )+ (y3z +y°z° )+ (yzz2 +yz° )+ (yz3 + 24)

=5(x+y)(y+z)[x3 + X7y + 27z +xp” +2xyz + 227 + iz + 2’ +z3]

=5(x + y)(y + z)[(.r3 +xzz)+(xzz +2xz° +2° )+(x2y +2xyz +yz2 )+(xy2 +3}22)]

=5(x +y)(y+z)(x+z)(x2 +y 4+ +xy+yz +zx)
b) Nhdn xét. Voi X =Y thi B =0, chonén X~ ¥ 1a mot nhan tir ctia B. Do vai tro binh ding cia x, y, z nén
Y= Z va z- X ciing la nhan tir ciia B, ma B ¢6 bac 4 dbi v6i tap hop cac bién nén

B =k.(x- y)(y- 2)(z- x)(x+y +z).
Chon x =0,y =1,z =2 dugc k =1.Vay B =(x- y)(y- 2)(z- x)(x+y+2).
¢) Nhdn xét. V&i a =- b thi ¢ =0, cho nén a +b 1a mdt nhan tir ciia C. Do vai trd binh dang cua a, b, ¢ nén
b+c va c+a ciing 13 nhan tir cia C, ma C ¢6 bac 3 déi vé6i tap hop cac biénnén C =k(a+b)(b+c)(c+a)

Chon a =b =c =1 dugc k =1. Vay C =(a+b)(b+c)c+a).



