CHUYEN DE: PHAN TiCH PA THUC THANH NHAN TU
A. PHUONG PHAP TACH HANG TU
Phwong phap:

- Pa thuc f(x) co6 nghiém htu ti thi co dang g trong d6 p 13 udc cua hé sé tu do, q la uéc

duong cta hé sé cao nhat
- Néu f(x) c6 tong cac hé s bang 0 thi f(x) cd mot nhan tir 1a x-1
- Néu f(x) c6 tong cac hé s6 cua cac hang tir bac chin bang tong cac hé sé cua cac hang tir

bac I¢ thi f(x) c6 mét nhan tu la x+1

- Néu a la nghiém nguyén caa f(x) va f(1)=0; f(—1)¢0:>lli;L_i) déu 1a sé nguyén. Bé
a— a—+

nhanh chéng loai trir nghiém 1a wéc cua hé sb tu do.

1. P6i véi da thirc bac hai: ax®+bx+c

Cach 1: Tach hang tir bac nhat bx

- Tinh ac rdi phan tich ac ra tich cta hai thira 6 ac=ac, =a, =....

- Chon ra hai thira s6 ¢6 tong bang b, chang han ac=ac, Vi a, +¢,=b
- Tach bx=ax+cx

- Dung phuong phap nhom sb hang dé phan tich tiép.

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

a. 3x*+8x+4 b. 3x*-8x+4 C.x*—11x+8
d. x* +5x—24 e. x> —5x+4
Loi giai

a) Taco 3.4=12=2.6, ma 2+6=8 nén ta dwoC 3x* +8x+4 =3x" +6X+2x+4=(3x+2)(x+2)
b) Cach 1: Tach hang tir thir 2:

Ta cO 3x* —8x+4=3x*—6x—2x+4=3x(x-2)-2(x-2)=(x-2)(3x-2)

Céch 2: Téach hang tir thir nhat:

Ta co 3x° —8x+4=(4x" —8x+4)—x* =(x-2)(3x-2)

c) Tacod x*-11x+28=(x—4)(x-7)
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d) Taco x*+5x—24=(x+8)(x-3)
e) Taco x*—5x+4=(x-1)(x—4)
Cach 2: Tach hang tir bac ax?

- Ta thuong 1am 1am xuat hién hang dang thac: a2 -b? =(a—b)(a+b)

Bai 2:

Phan tich da thirc sau thanh nhan tir 3x* +8x+4

Loi giai
Ta co: 3x* +8x+4 :(4x2 +8x+4)—x2 = (2x+2)2 —x* =(x+2)(3x+2)
Céach 3: Tach hang tir tw do ¢
- Ta tach ¢ thanh ¢, va ¢, dé dung phuong phap nhom hang tir hoic tao ra hiang dang thuc

bang cach ¢, nhdm vai ax? ¢on ¢, Nhdm véi bx

Bai 3: Phan tich cac da thac sau thanh nhan tu

a. 3x° +8x+4 b) 4x*-4x-3 C) 9x* +12x -5

Loi giai
a. 3x*+8x+16-12= (3x2 —12)+(x+16) =(x+2)(3x+2)
b. 4x? —4x—3:(4x2 —4x +1)—4:(2x—1)2 —22 =(2x+1)(2x-3)
C. 9x* +12x-5= (9x2 +12x +4)—9 =(3x+2)?-3" =(3x+5)(3x-1)
2. Poi véi da thic bac ba tré 1én (dung phuong phap nham nghiém )
Co s& dé phan tich: Xét da thic P(x)=a, x"+a,_X"* +..+ax+3a,(a,..a, € Z,n>1)
+) Néu x=a la nghiém cia P(x) thi P(a)=0
Hé Qua: Néu P,(x)=0 c6 nghiém nguyén thi nghiém do6 1a uéc cua a,

+) Binh ly Bezut: Néu P,(x)=0 c6 nghiém x=a thi P,(x)=(x-a).H (X)bscn-1)

Bai 4:

Phan tich da thc sau thanh nhan tir x* —x*-4

Loi giai
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Ta nhan thay nghiém cta f(x) néu co thi x=+1,+2+4.Chi c6 f(2)=0 nén x=2 la nghiém
caa f(x) nén f(x) c6 mot nhan tir 1a x—2. Do d6 ta tach f(x) thanh cac nhém c6 xuat hi¢n
mot nhan tr la x=2

Céch 1: x3—x2—4=(x3—2x2)+(x2—2x)+(2x—4)=(x—2)(x2+x+2)

Cach 2: x*—x?-4= x3—8—x2+4:(x3—8)—(x2—4):(x—2)(x2+x+2)

Bai 5: Phan tich cac da thac sau thanh nhan tir

a xXX+x*+4 b. x*-5x2+8x-4

Loi gidi
a. Ta c6 cac wdc cua 4 la: +1,+2;+4
Nhan thdy x=-2 Ia nghi¢m ctia da thtic vay da thtic ¢4 1 nhan tir 13 x—(-2) = x+2

=X +2X° =X +4=(X+2)(X* = x+2)
| —

%
Hoac =(x*+8)+(x*—4) = (x+2)(x* —x+2)

b. Nhan thay x=1 1a nghiém cua da thic nén c6 1 nhan tir 14 x+1

= (X} =x*) = (4x* —4x) + (4x —4) = (x =D (x-2)*

*)Chuay:

+ Néu f(x) co tong cac hé s6 bang 0 thi f(x) c6 mot nhan tir 12 x-1

+ Néu f(x) co tong cac hé s6 cua cac hang tir bac chin bang tong cac hé sb cua cac hang tir

bac lé thi f(x) c6 mot nhén ti la x+1

Bai 6: Phan tich cac da thac sau thanh nhan tir
a. 2X°+7x+5 b. x*+x*-x-1
c. x*-19x-30 d. X*+4x*-7x-10

e. 2x* —=5x® —5x% +5x+3

Loi giai
a. Taco: 2+5=7nén da thiac c6 1 nhan tir la x+1.

Vay ta cO 2x° +7x+5=(x+1)(6x+5)

b. Ta c6 tong cac hé sb bang 0 va téng chan ciing bang tong Ié nén ¢ nhan tir x? —1
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X' —x=1=(x" =D+ (x*=x) = (X=D(X +D(X* + x+1)

X'+ x—x=1=(x"+x*) = (x-D = (x-D(X+D(X* + x+1)

c. TacO x=-3 la nghiém nén c6 nhan tir la x+3

x* —19x—30 = x* +3x* —3x* —=9x—10x —30 = (X +3)(x* =3x —10) = (x + 3)(x + 2)(x —5)

d. Tacd x=-1 la nghiém cua da thirc nén c6 nhan tir la x+1

XX +4x% —7x-10= x>+ x* +3x* + 3x—10x—10 = (X + 1) (X — 2)(x +5)

e. Ta c6 tong chin bang tong & nén c6 nhan tir x+1, sau do6 lai tong chan bang tong lé.

2x* —5x% —5x% +5x+ 3= (x—D(Xx+1)(x—3)(2x +1)

Bai 7:

Phan tich da thac thanh nhan tur: x® +6x? +11x+6

Loi giai
Bam may ta thay da thirc c6 ba nghiém nguyén 1a -1, -2, -3, nén ta phan tich:

X3 +6x% +11x+6= (x+1)(x+2)(x+3)

Bai 8:

Phan tich da thac thanh nhan tu: a®+4a®-29a+24

Loi giai
Bam may nhan thay da thac c¢6 ba nghiém 1a 1,3 va -8, nén sé& c6 chira cac nhan tir
(a-1),(@-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 9:

Phan tich da thuc thanh nhan ta: x*+5x* +8x+4

Loi giai
Nhan xét : Tong cac hé sb caa hang tir bac chin bang tong cac hé sb caa hang ti bac 1é nén
da thirc cO mot nhan tir la: x + 1

Nhu vay ta c0 : x° +5x* +8x+4= (%" +x*)+(4x* +4x )+ (4x +4) = (x+1)(x+2)’

Bai 10:
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Phan tich da thac thanh nhan tu: 6a* +7a®—37a®> —-8a +12

Loi gidi
Nham thay da thirc c6 nghiém la x = 2, hay ¢6 1 nhan tir 1a: x - 2

Taco: 6a*+7a’-37a” -8a+12 = (6a’ —12a°) + (19a°-38a’) + (a* — 2a) - (6a—12)

6a°(a—2)+19a’(a-2)+a(a—-2)-6(a—2)=(a-2)(6a’+19a’ +a-6) =(a—2)(a+3)(2a-1)(3a+2)

Bai 11:

Phan tich da thirc thanh nhan ti; x* +6x3 +13x? +12x+4

Loi giai
Thay téng cac hé sb bac chan bang tong hé sé bac 1¢, nén da thic ¢ 1 nghiém bang -1
Taco: x* +6x>+13x* +12x+4 = (x4 + x3)+(5x3 +5x2)+(8x2 +8x)+(4x+4)
= x3(x+1)+5x2(x+1)+8x(x+1)+4(x+1):(x+1)(x3+5x2+8x+4) = (x+1)° (x+2)’
*) Trwong hop dac biét: Pa thic khong co nghiém nguyén.

Xét da thuc P (x)=a,x"+a,_X"" +..+aX+a,(a,..a, € Z,n>1)

+) Néu P,(x)=0 c6 nghiém x:g[(p;q)ﬂ]:{:zg

Bai 12: Phan tich cac da thirc sau thanh nhan tu
a. 3x*—7x>+17x-5 b. 9x* +15x3 +43x? +22x—40
C. 6x* +x3+19x*—31x-30

Loi giai
a. Cac u6c cua 5 12:+1;+5. Nhan thiy da thirc khéng cd nghiém nguyén, ta di tim nghiém hitu
ty cta da thac

XZBC}{DGU(—Q

ta thay nghiém cua da thuc 14 x =
9 laeu@ yngnie

Aoaoaa o]
nén co nhan ta X=3 hay 3x-1

Wl

Vay 3x® —7x* +17x—-5=3x> — x* =6x° + 2Xx +15x -5 = (3x —1)(x* = 2x +5)
b. Ta thdy da thirc ¢6 1 nhan tir 13 x—§<:>3x—2

9x* +15%° +43x% + 22x — 40 = (3x — 2)(3x* + 7x* +19x + 20)
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Lai ¢ nhan tir 1a 3x+4 = (3x—2)(3x® + 7x* +19x + 20) = (3x — 2)(3x + 4)(X* + X +5)
C. 6x" +x* +19x* —31x—30 = (2x—3)(3x + 2)(X* + X +5)
BAI TAP TU LUYEN

Bai 1:

Phan tich da thtc sau thanh nhan tir x® —2x* +3x® —4x?+2

Loi giai
Nhan xét: Tong cac hé sé bang 0 nén da thic c6 mot nhan tir 14 x—1, chia da thic cho x-1 ta
duoc x° —2x* +3x° —4x° +2 = (x—l)(x4 —x3+2x° —2x—2)
Vi (x4—x3+2x2—2x—2) khong c6 nghiém nguyén cling khong c6 nghiém hitu ty nén khong
phan tich dugc nira

Vay x°—2x* +3x® —4x? +2=(x—1)(x4—x3 +2x° —2x—2)

Bai 2:
Phan tich da thac sau thanh nhan ta: x* +2017x? +2016x + 2017

Loi giai
Cach 1: x* +2017x? +2016x + 2017 = (x4 +x° +1) + (2016x2 +2016X + 2016) = (x2 +X +1)(x2 —X+ 2017)

Cach 2: x*+2017x? +2016x + 2017 = (x4 - x) + (2017x2 +2017x + 2017) = (x2 +X +1)(x2 —X+ 2017)

Bai 3:
Phan tich da thac sau thanh nhan ti: x* —x+2017.2018

Loi giai

Ta co: x* —x+2017.2018 = X* + 2017x — 2018x + 2017.2018 = (x + 2017) ( x — 2018)

Bai 4:

Phan tich da thac thanh nhan tir; x* +6x* + 7x*> —6x+1

Loi giai
Nhan thay da thirc bac 4 nay khong dung dugc may tinh
Va da thac khdng ¢d hai nghiém la 1 va -1

Tuy nhién da thuc lai c6 hé s6 can xung nhau:
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Nén ta lam nhu sau:

x“+6x3+7x2—6x+1:x2(x2 +6x+7+_—6+i2j= xz[XZ +i+6[x__j+7J
X X

- 1 1
bat x—-==t=x*+==t*+2
X X

Pa thuec tré thanh ; x? (t2 +2+6t+7) =x° (t2 +6t+9) =x? (t+3)2

2 2 _ 2
Thay t tro lai ta dugc :xz(x—1+3j =X (ﬂj =(x* +3x-1)?
X X

Vay x* +6x°+7x*—6x+1= (x2 +3x—l)2

Bai 5:

Phan tich da thac thanh nhan tir: x® +6x? +11x+6

Loi gidi
Bam may ta thay da thirc c6 ba nghiém nguyén l1a -1, -2, -3, nén ta phan tich :
X° 46X +11x+6 = (x+1)(x+2)(x+3)

Bai 6:

Phan tich da thic thanh nhan tie: (x+1)(x+3)(x+5)(x+7)+15

Loi giai
Vi dang nay, ta chi viéc 1ay s6 nhé nhat nhan vai sé 1on nhat, dé tao ra nhiing sé hang giéng
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 7:
Phan tich da thurc thanh nhan tir 3x® —=7x?+17x-5

Loi giai

Bam may tinh cho ta c6 nghiém 1a x==, nén c6 nhan ta1a : (3x - 1)

Wik

néntaco :3x° —7x* +17x—-5=3x>—x* —6x* +2x+15x -5
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= x* (3x—1) - 2x(3x—1)+5(3x ~1) = (3x—1)(x* —2x +5)

Bai 8:
Phan tich da thac thanh nhan tr 2x® —5x% +8x -3

Loi giai

Bam may tinh cho ta c6 nghiém la x=%, nénconhantuela: (2x - 1)

Nén ta co : 2x® —5x* +8x—-3=2x>—x*> —4x* +2x+6x -3

= x* (2x-1)-2x(2x—1)+3(2x-1) = (2x—1)(x* = 2x+3)

Bai 9:
Phan tich da thac thanh nhan tir; 3x® —14x° +4x+3

Loi giai
Bam may tinh cho ta nghiém Ia x=%1 nén cé 1 nhan tir la 3x+1

Taco : 33 —14x* +4x+3=3x>+ x* —=15x* —5x +9x +3

X* (3x+1) —5x(3x+1)+3(3x+1) = (3x +1)(X* —5x+3)

Bai 10:

Phan tich da thac thanh nhan tir; x® +5x° +8x+4

Loi giai
Bam may tinh cho ta nghiém 1a x=-1;x=-2

Nhu vay ta cd x° +5x* +8x+4 = (x+1)(x+2)’

Bai 11:
Phan tich da thurc thanh nhan ta: x* +1997x% +1996x +1997

Loi giai
Ta co: (x4 +X? +1)+(1996x2 +1996x +1996) = (x2 + x+1)(x2 —x+1)+1996(x2 + x+1)

:(x2+x+1)(x2—x+1997)

Bai 12:
Phan tich thanh nhan tir: x* + 2004x? + 2003x + 2004
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Loi giai
= x* +2004x + 2004X — X+ 2004 = (X" - x) +2004(x* + x +1)
= X(%* ~1)+2004(x* + x+1) = X (x=1) (X" + x+1) + 2004 x* + X +1)

:(x2+x+1)(x2—x+2004)

Bai 13:
Phan tich da thuc thanh nhan ti: x* — x—2001.2002

Loi giai
Ta cO: x* — x—2001(2001+1) = x* - x+2001” — 2001 = (x* — 2001* ) - (x+ 2001)

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

Bai 14:

Phan tich da thac thanh nhan tu: 6a* +7a®>-37a®> —8a +12

Loi gidi
Nham thay da thirc c6 nghiém la x=2, hay c6 1 nhan ta 1a x—2

Taco: 6a‘+7a’-37a”-8a+12 = (6a’ —12a’) + (19a°-38a’) + (a’ - 2a) - (6a—12)

6a°(a—2)+19a’(a—2)+a(a—2)-6(a—2)=(a-2)(6a’+19a’ +a—6) = (a-2)(a+3)(2a-1)(3a+2)

Bai 15:

Phan tich da thuc thanh nhan ta: x* +6x3 +13x* +12x+4

Loi giai
Thay téng cac hé sb bac chan bang tong hé sé bac 1¢, nén da thic ¢ 1 nghiém bang -1
Taco: x* +6x>+13x> +12x+4 = (x4 +X°)+ (5% +5x° ) + (8" +8x) +(4x+4)
= x3(x+1)+5x2(x+1)+8x(x+1)+4(x+1)=(x+1)(x3+5x2+8x+4)
= (x+1)2(x+2)2
3. Poi véi da thirc nhiéu bién

Tuong tu nhu phan tich da thic dang: ax* +bx+c

Bai 16: Phan tich cac da thac sau thanh nhan tu

a. 2x> —5xy+2y° b. 2x* —5xy —3y?

( 1
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C. a®+2ab+b*-2a-2b+1 d. xX*(y-—2)+y*(z—x)+2°(x—)

Loi giai
a. 2x° —5xy +2y® = (2x* —4xy) — (xy —2y*) = (x=2y)(2x - y)
b. 2x* —5xy —3y? = 2x* —2xy —3xy —3y® = (x—3y)(2X + Y)
C. a®+2ab+b*-2a-2b+1=(a+b)*—2(a+b)+1=(a+b-1)?
d. P(y=2)+ Yy (z-X)+2°(x=y) =2°(X—=y) + Xy = X2+ Y’z - y’Xx = 2°(X = Y) + Xy (x = y) — 2(x* = y?)
=(X=y)y-2)(z-x)
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| —

10




B. PHUONG PHAP NHOM HANG TU
- Két hop céc hang ta thich hop thanh ting nhom.
- Ap dung lién tiép cac phuong phap dit nhan tr chung hoic dung hang ding thuc.

Bai 1:

Phan tich thanh nhan tir A=a(b® +c?)+b(c* +a*) +c(a’ +b?) + 2abc

Loi giai
A=a(b*+c?)+b(c® +a%) +c(a® +b*) + 2abc = a(a’ + 2ab + b?) + (ab® + a’b) + (ac® +bc?)

=c(a+b)’* +ab(a+b)+c’(a+b)=(a+b)(b+c)(c+a)

Bai 2:

Phan tich thanh nhan tir A=a(b?+c?)+b(c? +a®)+c(a’ +b?)+3abc

Loi giai

A= (ab®+a’b+abc) + (ac® + a’c + abc) + (bc® + b?c + abc) = (a+b +c¢)(ab + bc + ca)

Bai 3:

Phan tich thanh nhan tir: A=abc—(ab+bc+ca)+a+b+c-1

Loi giai
A= (abc—bc)—-(ab—b)—-(ac—c)+(a-1)=(a-1)(b—-1)(c-1)

Bai 4:

Phan tich thanh nhan tir: A=8abc+4(ab+bc+ca)+2(a+b+c)+1

Loi giai
A= (8ab+4bc) + (4ab+2b) + (4ac+ 2c) + (2a+1) = (2a+1)(2b+1)(2c +1)

Bai 5:

Phan tich thanh nhan tir: A=a(b®+c®)+b(c®+a’)+c(a’+b*)+abc(a+b+c)

Loi giai

Taco: A=(a?+b*+c?)(ab+bc+ca)
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C. PHUONG PHAP DUNG HANG PANG THUC
Can nam chac cach bién doi cac hang dang thuc sau:
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+b)
5) a®-b*=(a- b)(a +ab+b2)=(a b)’+3ab(a-b)
6, 2(a’+b’)=(a+b)’ +(a—b)’
7) (a+b)’—(a-b)’ =4ab
8) a'+b* =(a+b)(a-b)| (a+b)’~2ab |
9) a‘ +b* =[ (a+b)’ ~2ab| ~2(ab)’".
10) a’+b*+c®~3abc=(a+b+c)(a’ +b* +c*—ab—bc—ca).
11) a* +a’b* +b* =(a*+ab+b’)(a’ —ab+b?).
12) a*+a’+1=(a*+a+1)(a’ —a+1).

13) (a+b+c)*=a*+b*+c® +2ab+2bc+2ca

Bai 1: Phan tich thanh nhéan tr
a. 8—27a%° b. x*—y*+10x—6y+16
c. a®+b®+c®—3abc d. (a+b+c)*-a®-pb*-¢c®
Loi giai

a. 8—27a’° = 2° —(3ab®)® = (2—3ab?)(4 + 6ab* +9a’b*)

o

X2 —y? +10X -6y +16 = (X+5)° = (Y +3)* = (X+ y +8)(x -y +2)

C.

— a® +3a% +3ab? +b* —3a%h —3ab? + ¢* —3abc = (a+b)® + ¢* —3ab(a+b+c) :(a+b+c)[(a+b)2—(a+b)c+c2]
—3ab(a+b+c):(a+b+c)[(a+b)2 —(a+b)c+c? —3ab}:(a+b+c)(a2 +b?*+c*—ab—bc—ca)
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d. =[(a+b)+c] -a’~b’~c* = (a+b)’ +3(a-+b)*c+3(a+b)c’ +¢* — (a* +b*) ~c’

:(a+b)[a2 +2ab+b2+3ac+3bc+3c2—a2+ab—b2J=3(ab+ac+bc+c2)=3(a+b)(b+c)(c+a)

Bai 2: Phan tich thanh nhan ti
a. xX*+y —3xy+1 b. 4x* +9y? —12xy + 4x—6y+3

C. 2(a’b® +b’c* +c’a’)—(a’ +b* +c*)

Loi giai
a X+ Y +3xy(x+y) =3xy(x+y) =3xy +1=(x+y)} +1-3xy(x+ y+1) = (x+ y + D(X* = xy + y* —=x— y +1)
b. =(2x)* +(3y)? —2.2x.3y +2(2x—3y) +1-4 = (2x—-3y)* -2 = (2x -3y -1)(2x -3y +3)
C.

4b%c® —(a* +b* +c* + 2b%c® — 2a°h® —2c%a®) = (2bc)? — (b* +¢* —a®)* = (b+c—a)(b+c+a)(a—b+c)(a+b—c)

Bai 3:
Cho biéu thirc: A=(b?+c? —a?) —4b’c?
a) Phén tich A thanh nhan t

b) Ching minh rang: Néu a, b, ¢ 1a d6 dai cac canh caa 1 tam giac thi A< 0

Lo giai
a) Tacd: A=(b*+c’ —az)2 —4p’c? =(b* +¢? —a2)2 —(2bc)’
:(b2+c2 —612—2bc)(b2+c2—a2 +2bc):(b+c—a)(b+c+a)(b—c—a)(b—c+a)

b) Via, b, ¢ 1a @6 dai ba canh ctaa 1 tam giac nén:

b+c-a>0b+c+a>0b-c—-a<0b-c+a>0=>A<0

Bai 4:
Phan tich da thurc thanh nhan tir x* + 2010x? + 2009x + 2010

Loi giai
x* + X% +1+ 2009x2 + 2009X + 2009 = (x2 + x+1)(x2 —x+1)+2009(x2 + x+1)

= (x2 + x+1)(x2 —X+ 2010)

——
| —
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BAI TAP TUONG TU

Bai 1: Phan tich cac da thac sau thanh nhan tir (Str dung tach hang tir)
a x*—7x+6 b. x®+5x*+8x+4
C. X*—9x*+6x+16 d. x* —=30x*+31x-30

e. x*+2010x? +2009x + 2010

Loi giai
a xX*=7x+6=(x-1)(x-2)(x+3) b. x®+5x* +8x+4=(x+1(x+2)*
C. X*—9x* +6x+16 = (X +1)(x—2)(x—8)
d. x* —30x* +31x—30 = (X =5)(Xx + 6)(x* = x +1)

e. x* +2010x* +2009x + 2010 = (x* — X) + 2010x* + 2010x + 2010 = (X* + X +1)(x* — x + 2010)

Bai 2:
Phan tich thanh nhan tir: A=abc—2(ab+bc+ca)+4(a+b+c)-8

Loi giai
A=abc-2(ab+bc+ca)+4(a+b+c)-8=(a-2)(b—-2)(c-2)

Bai 3:
Phan tich thanh nhan tir: A=x®-2x?y +x* +x—2xy -2y

Lai giai

A=x—2xX2y + X2 +x=2xy -2y = (x—=2y)(X* + X +1)

Bai 4:

Phan tich thanh nhan tir; A=ab®+bc®+ca®—a*h-b’c—ca

Loi giai

A=ab®+bc®+ca’—a’bh-b’c—c’a=(a-b)(b-c)(c-a)(a+b+c)

Bai 5:
Phan tich cac da thtc sau thanh nhan tir (dung hang dang thirc)
a. X*+4y° +4xy +6x+12y+5 b. x®+3x* +4
Loi giai

a. X2 +4y? +4xy +6X+12y+5=(X+2y +1)(X+2y +5)

[ 14 )



b. X +3x* +4=(x"+x*+2)(x* = x*+2)




D. PHUONG PHAP THEM, BOT CUNG MOT HANG TU
- Céc da thtic khong thé str dung cac phuong phap nhu dat nhan tir chung, nhém hang tir va
su dung hang dang thirc ciing nhu doan nghiém,
- Trong céc thanh phan ciia da thirc ¢6 chtra cac hang tir bac 4, ta sé thém bét dé dua vé hang
dang thirc s6 3: a®—b? =(a—b)(a+b)
- Doi khi thém, bt hang tir dé 1am xuat hién nhan ta chung

1. Thém, bét ciing mét hang tir [am xuat hién hang dang thic: a2 — b?

Bai 1: Phan tich cic da thac sau thanh nhan te

a. a*+4 b. 4x* +81y* c. x*+98x" +1
d. 216-125x° e. x*—64y° f.a*+3a°+4
Loi giai

a. a*+4=a"+2*+2a%2-22a’=(a’+2)°-(2a)* =(a*-2a+2)(a*+2a+2)
b. =(2x+9y)? —(6xy)* = (2x* +9y* —6xy)(2X* + 9y +6XYy)

X2 +98x* +1=(x*+2x* +1) +96x* = (x* +1)” +16x*(x* +1) + 64x* —16x*(x“+1) +32x"
= (X" +1+8x%)* —16X*(x* +1-2x%) = (x* +8x> +1)* — (4x°> —4x)* =...

e. x®—64y° =(x%)*—(8y°)?
f.a*+3a’+4=(a*+2)°-a*=(a’-a+2)(a°+a+2)

2. Thém, bét ciing mét hang tir Iam xuat hién nhan tir chung

Bai 2: Phan tich cic da thac sau thanh nhan te

a xX+xt+1 b. xX®+x" +1 C. X*+x*+1

Loi giai
A XX +1=xX+x 1= =X+ X+ D) = (X=X + X +1) = (X* + X +1)(X°* = x+1)
b, ¥+ x" +1=x®+x" +x° = x® +1= (X* + X+ D[X® = (x =1(x* +D]=(x* + X+ D(x* = x* + x> = x +1)

C. X*+ X +1=(x*+1)° = (x*)? = (x* = xX* +D)(X* =X +D)(X* + x+1)

Bai 3: Phan tich cac da thirc sau thanh nhan tur
a x+x+1 b. x>+x-1

Cc. X*+x°+1 d. xX"+x°+1

——
| —
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Lo giai
A X Hx+1= X =X+ X2 x+1= X2 (X° =) + (X + X +1) = (6 + X+ DD (X=1)(C +2) + (X* + X +1)]
b, x*+x—1=x" = x* + X3+ x* =X+ X2 = x2 4 x—1= X3 (% = x+1) = X (x* = x+1) = (x* —=x+1)
= (= x+1)(x* = x> 1)
Hodc: x®+x—1=x"+x* = x2 +x-1=x3(xX* +1) = x* + x—1= (x* = x+)(x* = x* - 1)
€) Céch 1: x* +x2 +1=(x* + 26 +1) = X2 = (x2+1) —x® = (x® —x+1)(x? + x-+1)
Cach 2: x*+x* +1=x" —x*+ X" +x* +1= " (x* = X+ 1)+ (x+1) (x* = x+1) = (X" = x+1) (X* + x+1)
Cach 3: x*+x* +1=x"+X° + x* = (x* =1) = x* (3 + X+ 1)+ (x=1) (% + x+1) = (X" + x+1) (%" + x—1)
d) Taco: x"+x°+1=(x"=x)+(x* = x*)+(x* + x+1) = x(x* 1) (x* + 1)+ x* (x* ~ 1) + (x> + x+1)
= (x4 1) (=Xt 3 = x)+ (3 =) +1] = (3 +x+1) (3 =X + X = x+1)

BAI TAP AP DUNG

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

a) 4x*+81 b) 64x* +y*

Loi gidi
a) Taco :4x* +81=(2x*) +9? +2.2x2.9-2.2x2.9=(2x* +9) —36x’
= (22 +9) —(6x)” =(2x* +6x+9)(2x* ~6x+9)
b) Taco : 64x* +y* =(8x) +(y?) +2.8x2.y? ~2.8x2y? =(8x2 +y?) ~16xy?

—(8x* + y2)2 —(4xy)’ =(8x* +4xy+y*)(8x* —4xy+y?)

Bai 2: Phan tich cac da thac sau thanh nhan tir

a) 4x* +vy* b) 4x®+1 C)x'y* +4

Loi giai
a) TacO: 4x* +y* :(2x2)2 +(y2)2 :(2x2)2 +(y2)2 +2.2x2.y° —4x%y?
=(2¢ +y )2 —(2xy)" =(2x* +y* + 2xy)(2x" + y* - 2xy)

b) Taco : 4x¢ +1=(2x") +1+2.2x" 1-4x* =(2x* +1) —(2x¢) =(2x* +2x2 +1)(2x* —2x +1)

——
| —
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c) Taco: x*y* +4:(x2y2)2 +2° :(xzyz)2 +2° +2.X%.y%.2—4x%y?

=(x*y? +2)2 —(2xy)" =(x’y* —2xy +2)(X’y’ + 2xy +2)

Bai 3: Phan tich cac da thac sau thanh nhan tir

a) x*+x*+1 b) x"+x°+1

Lo giai
2) Ta co: x*+x* +1=x" +x* +x* +1-x* =x* +2x* +1-x* = (x* +1)2 —(xz)2 =(x*+x* +1)(x" = x* +1)

b) Taco: x" +x>+1=x’ +x5+(x2+x)+1—x2—x=(x7—x)+(x5—x2)+(x2+x+1)

x(x6 1) ( )+(x2+x+l)=x(x3+l)(x3—1)+x2(x3—1)+(x2+x+1)

x(x3+1) (x +x+1)+x ( 3—1)+(x2+x+1)

(x2+x+1)(x5—x4+x2—x)+(x3—xz)(x2+x+1)+(x2+x+1)

= (x2+x+1)(x5—x4+x2—x+x3—x2+1) :(x2+x+1)(x5—x4+x3—2x2—x+1)

Bai 4: Phan tich cac da thac sau thanh nhan tu

a) X +x°+1 b) x*+x-1 c) xX*+x+1

Loi giai
a) Taco: X" +x* +1=(x"=x)+(x* +x+1)=x(x* 1)+ (x* + x+1)
= x(x=1) (3¢ +1) +(X* +x+1) = x(x=1)(X* + x+1)(x* +1) + (x* + x+1)
(x*+x+1)(x° = x* + x> = x+1)
b) Ta co: x*+x-1=(x"+x*)+(-x* +x-1) = x* (X* +1) - (x* - x+1)
= X* (X +1)(X° = x+1) = (X* = x+1) = (x* = x+1) (% +x* -1)
C) Taco: x*+x+1=(x"=x*)+(x* +x+1) = x* (x* = 1)+ (x* + x+1)

= xz(x3 +1)(x—1)(x2 +x+1)+(x2 +x+1):(x2 +x+1)(x6—x5 +x3 = x? +1)

Bai 5: Phan tich cac da thac sau thanh nhan tir

a) 64x*+y* b) 4x*+y* Cc) x*+324

Loi giai
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a) Taco: 64x‘ +y* =(8x7) +(y?) +2.8x%y* ~16x2.y% = (8% +y?) —(4xy)’
=(8X* +y* —4xy)(8x> +y* +4xy)

b) Taco: 4x‘+y* =(2x¢) +(y?) =(2¢) +(y?) +22x0y% —4x%y?

=(2¢ +y?) —(20) = (2 +y2 ~2xy)(2x + y? +2xy)

0) Taco:x* +324=(x*) +(18) =(x*) +(18)° +2.x".18—36x"

= (x? +18) —(6x)" = (x* +18+6x)(x* +186x)

Bai 6: Phan tich cac da thac sau thanh nhan tir

a) x*+64 b) 81x* +4y* C) x*+4y*

Loi gidi

a) Taco: x* +64=(x2) +8°=(x*) +82+2x2.8-16x° =(x* +8) —(4x)’ =(x* +8—4x)(x* +8+4x)
b) Ta co: 81x* +4y* =(9x7) +(2y?) =(9x¢) +(2y?) +2.9x%.2y* 36y’

(9%* +2y?)—(Bxy)" =(9x* +2y” —6xy)(9x* + 2y* +6Xxy)

o) Taco: x* +4y* =) +(2y2) =(x¢) +(2y?) +2x2.2y% —4xCy?

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

Bai 7: Phan tich cic da thac sau thanh nhan tue

a) x‘y*+4 b) 4x*y* +1 C) 4x*+81

Loi gidi
a) Taco:x'y* +4=(x2y?) +2° =(x*y?) +2% + 2x2y2 2 4x2.y?
(x2y? +2) —(2xy)" =(x2y? —2xy +2)(xCy? + 2%y +2)
b) Ta co: dx‘y* +1=(2x2y?) +1=(2x%y?) +1+ 2.2y —4xy?
(26¢y? +1) —(2xy)’ =(2xy? +1+2xy)(2x2y? +1-2xy)
C) Taco: 4x* +81=(2x?) +9? =(2x*) +9% +2.2x%.9-36x"

= (25 +9) —(6x)” =(2x* +9+6x)(2x* +9-6x)
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Bai 8: Phan tich cic da thac sau thanh nhan tu

a) 64x*+y* b) a* +64 C) a*+4b’

Loi giai
a) Taco:e4xt +y* =(8x2) +(y?) =(8x) +(y?) +2.8x2y? ~16x7y?
= (85 +y?) —(dxy) =(8x +y? +4xy)(8x2 +y2 —4xy)
b) Taco: a‘+64=(a®) +8 =(a?) +8°+2.2°.8-16a’
= (a® +8) —(4a)’ = (a2 +8+4a)(a’ +8—4a)
0) Taco: a*+4b* =(a?) +(2b?) +2.2%.2b% ~4a’ b’

= (a® ~20?) —(2ab)’ =(a’ —2b% + 2ab)(a’ - 2b° — 2ah)

Bai 9: Phan tich cac da thuac sau thanh nhan tir

a) x*+4 b) 4x°+1

Lo giai
a) Ta co: x* +4:(x2)2 +2°+2X0.2-4% = (X’ +2)2 —(2x)" = (X" +2-2x)(x* +2+2x)

b) Ta co: 4x® +1=(2x*) +22 +2.2x".1-4x* =(2x* +1) —(25¢) = (2x* +1-2x%)(2x" +1+2x%)

Bai 10: Phan tich cac da thac sau thanh nhan tu

a) x* +x*+1 b) a®+a’+1 c) X’ —x*-1

Loi giai
a) Taco: x™ +x% +1=x* +2x% +1-x% = (X +1) —x® =(xZ +1+x)(x +1-x*)
b) Taco: a®+a’+1=(a®-a)+(a°-a’)+(a’+a+1)=a(a’-1)+a’(a’-1)+(a’ +a+1)
= a((’)’-1)+a*(a*-1)+(a*+a+1)=a(a’-1)(a°+2a° +1)+a’(a’ -1)+(a’ +a+1)
= (a’+2a'+a)(a-1)(a* +a+1)+a’(a-1)(a’ +a+1)+(a* +a+1)
= (a’+a+1)|(a’ +2a* +a)(a-1)+(a*~a’)+1]

C) Taco: x*—x*—1=(x"—x"+x*)—(x* +1)

——
| —

xs(x2 —x+1)—(x+1)(x2 —x+l) =(x2 —x+1)(x3—x—1)
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E. PHUONG PHAP DOI BIEN
1. Dang P(x)=ax*+bx*+c(a=0)

bat t=x*, ta dugc G(t)=at’+bt+c. Sau d6 dung phuong phap tach hang tir

Bai 1:

Phan tich da thac sau thanh nhan ta: x* —5x*+4

Loi giai
bat t=x*, ta dugC: t* —5t+4=(t-1)(t—4)=(x-1)(x+1)(x—2)(x+2)
2. Dang A(x) = (x+a)(x+b)(x+c)(x+d)+e ma a+d=b+c
Cach gidi: A(X) = (x+a)(x+b)(x+c)(x+d)+e=[x?+(a+b)x+ab][x*+(c+d)x+cd]+e

bat t=x*+(a+b)x+ab=x*+(c+d)x+cd =t—ab+cd = G(t) =t(t—ab+cd)+e=t*+(cd —ab)t +e

Bai 2:

Phan tich da thac thanh nhan ti: (a+1)(a+2)(a+3)(a+4)+1

Loi giai
Taco: (a+1)(a+4)(a+2)(a+3)+1:(a2+5a+4)(a2+5a+6)+1

bit a’+5a+5=t, Khi do da thuc tro thanh : (t-1)(t+1)+1=t* =(a’ +5a+5)2

Bai 3:

Phan tich da thac thanh nhén tir: (x+2)(x+3)(x+4)(x+5)—24

Loi giai
Ta co: (x+2)(x+5)(x+3)(x+4)—24=(x2+7x+10)(x2+7x+12)—24
Diat x* +7x+11=t,khi d6 da thuc 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 4:
Phan tich da thac thanh nhan tir (x—4)(x—5)(x-6)(x—7)-1680

Loi giai

(x—4)(x=7)(x-5)(x—6)—-1689 = (x* —11x+ 28)(x* ~11x+30) 1680

——
| —
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bat x*-11x+29=t, khi d6 da thuc tro thanh (t—1)(t+1)-1680 =t* —1681= (t —41)(t+41)

Bai 5:

Phan tich da thac thanh nhan tu (x2 +3x—4)(x2 + x—6)— 24

Loi giai
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
bat x*+2x=t, khi d6 da thuc tré thanh (t-8)(t—3)—24=t* -1t =t(t-11)
)

Thay t tro lai ta dugc (x2 +2x)(x2 +2x—11)= X(x+2 (x2 +2x—ll)

Bai 6:

Phan tich cac da thurc sau thanh nhan tir x(x+4)(x+6)(x+10)+128

Lo giai
Taco: x(x+4)(x+6)(x+10)+128 =] x(x+10) ][ (x+4)(x+6)]+128 =(x* +10x)(x* +10x + 24)+128
Dit x* +10x+12=y = (y-12)(y+12)+128=y* -144+128=y* -16 = (y +4)(y—4)

= (x* +10x+8)(x* +10x+16) = (x+2)(x+8)(x* +10x+8)

Bai 7:
Phan tich cac da thuc sau thanh nhan tir

a. (x-)(x-2)(x—-3)(x—4)-3 b. (x+y)(x+2y)(x+3y)(x+4y) +y*

Lai giai

a) (x—1)(x—2)(x—3)(x—4)—3:(x2—5x+4).\(x2 —5X+6)-3=t"+2t—-3=(t-1)(t+3)

t t+2

= (x* =5x+3)(x* =5x+7)

B) (x+ y)(X+2y)(x+3y)(X+4y) + y* = (X* +5xy +5y?)°

Bai 8: Phan tich cac da thac sau thanh nhan ti

a) 4(x* +15x+50)(x* +18x +72) —3x* b) (2x-1)(x-1)(x-3)(2x+3)+9

Loi giai

——
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@) 4(x* +15x+50)(x* +18x +72) —3x* = 4(x +5)(x +10)(X + 6)(x +12) — 3x*

= 4(x* +17x+60)(x* +16x +60) —3x*

Dat t = x* +16x+60 = x* +17x+60 =t + X = 4[(t + X) 1]-3x* = 4t* + 4tx — 3x* = (2t + X)* — (2x)*
= (2t — X)(2t + 3x) = (2x* + 31x +120)(2x* + 25X +120) = (x +8)(2x +15)(2x* + 35x +120)

b) 2x-1)(x-1)(x—3)(2x+3)+9 = (2x* —=3x +1)(2x* —3x—9) +9 =t* —10t + 9 = x(2x — 3)(2x* —3x —8)

——
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3. Dang (x+a)* +(x+hb)*

b-a

)

Pt t=x+a%b:>x=t—a7+b:>G(t)=(t—a7w+a)4+(t—a7m+b)4 =(t—bL2"")4+(t+

=..=ct’*+dt>*+e (dangl)

Bai 9: Phan tich cac da thac sau thanh nhan ti

a. (x+3)*+(x+5"-2 b. (x+3)*+(x+1)"-16 C. (x+3)" +(x+5)"-16

Lai giai
a.Patt=x+4=>x=t—-4=({t-D*'+(t+1)*-2

2 272 2
= (t=2) +(t+1)" | ~2=2t" +1207 = 20°(t° +6) = 2(x+4)°| (x+4)" +6]
b.Pat t=x+2= (t+D)*+(t-1D*-16=2(t" +6t*-7) =2(y* +6y-7)(y =t?) =...

C. (x+3)" +(x+5)" —16 = 2(x+3)(x+5) [(x+4)2 +7]

——
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4. Dang P(x)=ax"* +bx®+cx +dx+e[ =(= )}(a;tO)

Céach giai: P(x) = x’[(ax? +—)+(bx+—)+c]—x

—)+C]

Datt—x+i:>t2—x +2d+( )= L
bx b

Bai 10: Phan tich cac da thuc sau thanh nhéan tir
a. P(x)=2x*—21x* —30x* —105x + 50 b. x*—3x*-6x*+3x+1

C. x*+6x°+7x*—6x+1(x=0)

Loi giai
a. P(x)=2x"—21x*> —30x* —105x +50

P(X) = x(2X° 30— 21x— 02 @)_ 2[2(x% + 22) ~ 20(x +2) ~30]
X X X
bat t:x+§:>t2=x2+2—§+2.x.§:>x +§—t 2-10
X X X X

G(t) = 2(t* —10) — 21t —30 = 2t* — 21t —50 = (t +2)(2t — 25)

P(X) = X[2(x+ g) _o5][(x+ ;) 2] = (2 25X +10)(2)C +2X+5)
b. X —3x°—6x% +3x+1[(2)y? = (S =1= &
b -3 a
P(X) = X2(C —3X—64 >+ 1) = [ + =) —3(x— 1) — 6]
X X X X

bat x—£=t:>t2=x2+i2—2:>x2+i2=t2+2 P G(t)=t*+2-3t—6=t*-3t—4=(t+1)(t—4)
X X X

P(x) = xz(x—%+1)(x—§—4) = (X* +Xx=1)(x* —4x-1)

C. X*+6x°+7x*—6x+1(x=0)

x4+6x3+7x2—6x+1:x( +6x+7—§+ij:xz[(x2+i2j+6(x—lj+7}
X X X X

bit y=x—%:>x2+x—12: Y +2= A=x* (Y +2+6y+7)=x"(y+3)" =(xy+3x)’

——
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_ [X(X_%}JXT =(x° +3x—1)2

Bai 11:

Phan tich da thac thanh nhan tu: x* +6x* —11x* +6x +1

Loi giai
Nhan thay da thirc bac 4 nay khong dung dugc may tinh
va da thtrc khdng co hai nghiém la 1 va -1

Tuy nhién da thirc lai ¢6 hé s6 can xang nhau, nén ta lam nhu sau:

x“+6x3+7x2+6x+1:x2(x2+6x+7+§+i2)=xz(x2+%+6(x+lj+7j
X X X X

Dit x++ =t=>x*+ = =t~ 2. Da thic tro thanh :
X X
xz(t2—2+6t+7):xz(t2+6t+5):xz(t+1)(t+5)

Thay t tro lai ta duoc :
2 2
xz(x+1+1j[x+l+5J: xz[x +1+XJ[X +1+5XJ:(XZ +x+1)(x2 +5x+1)
X X X X

Vay x* +6x° +7x* —6x+1= (x2 + x+1)(x2 +5X +1)

Bai 12:

Phan tich da thac thanh nhan tur: x* +10x® + 26x* +10x +1

L& giai

x* +10%° + 26x* +10x +1= x* (xz +10x + 26+9+i2j =x° (xz +i2+10(x—1j+ 26j
X X X X

Pit x+%:t=> x2+%:t2—2Da thirc tré thanh :
X* (t? —2+10t+26) = X (t* +10t + 24) = X° (t+4)(t +6)

Thay t tro lai ta duoc :
2 2
xz(x+l+4j(x+l+6j= xz[x +4X+1j(x +6X+1J:(X2 +4x+1)(x2 +6X+1)
X X X X

Vay x* +10x° +26x° +10x+1=(x" +4x+1)(x* +6x+1)

[ 2 )



Bai 13:

Phan tich da thirc thanh nhan tur; x* —7x3 +14x*> - 7x+1

Loi giai
4 3 2 2 2 =/ 1 2 2 1 1
X" =7X +14X" = 7TX+1=X"| X" =IX+14+—+— |=X"| X"+ ——7| X+— |+14
X X X X
bat X+£:t:>X2+i2:t2—2 ,
X X

Da thirc tro thanh x* (t* -2 7t +14) = x* (t* ~ 7t +12) = X* (t-3) (t - 4)

Thay t tro lai ta duoc:
2 2
xz(x+l—3j(x+l—4j = XZ(X —3x+1j(x _4X+1] :(x2 —3x+1).(x2 —4x+1)
X X X X

Vay x*—7x° +14x* - 7x+1= (x2 —3x+1)(x2 — 4x +1)

Bai 14:

Phan tich da thac thanh nhan tor x* + x® —4x? +x+1

Loi giai
x“+x3—4x2+x+1:x2(x2+x—4+l+i2j= xz(x2+%+(x+1j—4]
X X X X
bat X+£:t:>X2+i2:t2—2
X X

Da thuc tro thanh x* (t° -2+t-4) = x* (* +t-6) = X" (t—2)(t +3)

2 2
Thay t tré lai ta dugc xz(x+§—2j(x+§+3j=x2(x —)2(x+1j(x +jx+1j:(x_1)2_(x2+3x+1)

Vay x*+x° —4x? + x+1=(x-1)’ (x2 +3x+1)

Bai 15:

Phan tich da thac thanh nhén tir: 4(x+5)(x+6)(x+10)(x+12)—3x’

Loi giai

Taco 4(x+5)(x+12)(x+6)(x+10)—3x* = 4(x2 +17x+60)(x2 +16x+60)—3x2
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x{4 x+17+— x+16 @j—ié},ﬂét: x+@:t, khi d6 da thirc tro thanh
X X

x*[4(t+17)(t+16)-3] = x* (4t* +132t +1085) = X (2t +31) (2t +35)

=X (2x+%+3112x+%+35j (2x2+31x+120)(2x2+35x+120)
X X

Bai 16:
Phan tich da thac thanh nhan tor x* +6x3 +7x® —6x+1

Loi giai
Nhan thay da thtc bac 4 nay khong dung duoc may tinh va da thirc khdng ¢ hai nghiém la 1
va -1.

Tuy nhién da thirc lai ¢6 hé s6 can xang nhau, nén ta 1am nhu sau:

X' +6x°+7x* —6x+1= xz(x2 +6x+7+_—6+i2j= xz(x2+%+6(x—ij+7j
X X X X

bat x—1=t:>x2+i2:t2+2
X X

Pa thuc tro thanh x? (t2 +2+6t+7): X2 (t2 +6t+9): X2 (t+3)2
1 X2 —143x )

Thay t tro lai ta duoc: xz(x——+3j :XZ(—j =(x*+3x-1)°
X X

Vay x*+6x° +7x* —6x+1= (x2 +3x—1)2

BAI TAP VE NHA

Bai 1:

Phan tich da thtrc thanh nhéan tu: (x2 + x+1)(x2 FX+ 2)—12

Lo gidi
bat x* +x=t, khi d6 da thuc tro thanh (t+1)(t+2)-12=t*+3t-10=(t—2)(t+5)

Thay t tro lai da thic ta dugc (x* +x—2)(X* +x+5) =(x-1)(x+2)(x* +x+5)

Bai 2:

Phan tich da thic thanh nhén tir (x* -4)(x* -10)-72
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Loi giai
bat x* -4 =t, khi d6 da thac tro thanh

t(t—6)-72=t? —6t—72=(t—12)(t+6)=(x2 —16)(x2 +2)=(x—4)(x+4)(x2 +2)

Bai 3:

Phan tich da thac thanh nhan tu: (4x+1)(12x-1)(3x+2)(x+1)—4

Loi giai
(4x+1)(3x+2)(12x—1)(x+1)—4 = (12x* +11x+2)(12x* +11x 1) -4
bat 12x* +11x =t, khi d6 da thuc tro thanh (t+2)(t-1)-4=t*+t—6=(t—2)(t+3)

(12x2 +11x— 2)(12x2 +11x+ 3)

Bai 4:

Phan tich da thtrc thanh nhan tu: (x2 +3x+1)(x2 +3x—3)—5

Loi giai
Diat x* +3x=t, khi d6 da thtrc tré thanh

(t+1)(t-3)-5=t" -2t -8 =(t+2)(t—4) = (x* +3x+2)(x* +3x—4) = (x+1)(x+2)(x-1)(x+4)

Bai 5:

Phan tich da thirc thanh nhan tu: (x2 +4x+8)2 +3x% +14%% +24x%

L& giai

100 2017

(x2+4x+8)2+3x(x2+4x+8)+2x2,deflt (x2+x—2) +(x2+1—x) = (y+x)(y+2x)

Bai 6:

Phan tich da thac thanh nhan tu (x2 +2x+7)—(x2 +2x+4)(x2 +2x+3)

Loi giai
Diat 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 tro lai ta dugc —(x2 +2x+1)(x2 +2x+5):—(x+1)2(x2 +2x+5)

Thay t tro lai da thie ta dugc (x* -11x-12)(X* —11x+70) = (x—12)(x+1)(x* —11x +70)
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Bai 7:

Phan tich da thac thanh nhan tu: A:(x2 +y° +zz)(x+ y+z)2 +(xy+ yz+zx)2

Lo giai
Taco A=(x"+y*+2°)(x+y+2z) +(xy+yz+2x)’ =[(x2 +y?+2%)+2(xy + yz+zx)}(x2+y2+zz)
+(xy+yz+ zx)2

Dit x2+y2+22:a;xy+yz+zx:b:>A:(a+b)2=(x2+y2+zz+xy+yz+zx)2

Bai 8:
Phan tich da thac thanh nhan tu

A=2(X4+y4+24)—(xz+y2+22)2—2(x2+y2+22)(x+y+z)2+(x+y+z)4

Loi giai
bat x*+y* +z* =a;xX* + y* +z? =b;x+ y+z =c¢ ta duoc:
A=2a—b2—2bc2+c“=2a—2b2+b2—2bcz+c“=2(a—b)2+(b—cz)2
Lai cO: a-b® :—2(x2y2 +y°z? +22x2);b—c2 =—2(xy +yz+2X)
2

Do do: A= —4(x2y2 +y2zt + 22x2)+4(xy+ yz+2x) = —4x2y? —4y*z® —42°X% + AxPy? + 4y2? + 42X

+8x%yz +8xy*z +8xyz® =8xyz (X + Yy +12)

Bai 9:

Phan tich da thtic thanh nhan ti: A=(a+b+c)’ —4(a3 +b? +c3)—12abc

Loi giai

2 2
bat a+b=m,a—b=n:>4ab:m2—n2;a3+b3:(a+b)[(a—b)2+ab}:m(n2+m ;n j

3 2
= A=(m+c)3—4.m—4cg—3c(m2 —nz):B(—c3+mc2 —mn? +cn2)

=3(m-c)(c—n)(c+n)=3(a+b+c)(c+a—b)(c—a+b)

30
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F. Poi véi da thicc bac cao co dang x*™ +x*™?+1 ludn ludn c6 nhan ta chung 1a binh
phuong thiéu cua tong hoic hiéu, nén ta thém bot dé 1am cuat hién binh phuong thiéu cau

téng hoic hiéu:

Bai 1:

Phan tich da thircc thanh nhan tir; x” +x° +x* +x3 + x> +1

Loi giai
Ta co: (x7+x5+x3)+(x4+x2+1):xa(x4+x2+1)+(x4+x2+1)
= (x4+x2+1)(x3+1)=(x2+x+1)(x2—x+1)(x+1)(x2—x+1)

= (x2 —x+1)2(x+1)(x2 +x+1)

Bai 2:

Phan tich da thac thanh nhan tor: X +x° +x° +...+ x> +x+1

Lo giai
Ta co: x”+x1°+x9+...+x2+x+1:(x“+x1°+x9)+(x8+x7 +x6)+...+(x2 +x+1)
= xg(x2+x+1)+x6(x2 +x+1)+...+(x2 +x+1)

(x2 + x+1)(x9 +x0+x° +1) =(x +l)(x2 +1)(x4 —-x° +1)(x2 —x+1)(x2 + x+l)

Bai 3:

Phan tich da thac thanh nhan tur: x® +14x* +1

Loi giai
Taco: x®+2x* +1+12x* :(x4 +1)2 +12x* :(x4 +1)2 +2.(x4 +1).2x2 +4x* —4x* (x“ +1)+8x4
=(x“+1+2x2)2 —(2x3—2x)2

= (x4 +1+2x% -2x° +2x)(x4 +1+2x% +2x° —2x)

Bai 4:
Phan tich da thuc thanh nhan tir; x® +98x* +1

Lai giai

Ta co: (x4 +1)2 + 2(x4 +1)2 8x%+64x* —16%2 (x“ +1)+32x4
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= (x4 +8x° +1)2 —-16x° (x4 +l—2x2) = (x“ +8x° +1)2 —(4x3 —4x)2

Bai 5:

Phan tich da thac thanh nhan tu; 2x° —3x* +6x3 —8x* +3

Loi giai
Taco: 2x° —3x* +6x° —8x* +3=2x"—2x* = x* +x* +5x* - 5x* —=3x* +3

=2x"(x=1)—x*(x—-1)+5x* (x—l)—3(x2 —1)

=(x-1)"(x*+3)(2x+1)
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G.DOI VOI PA THUC DA AN

Bai 1:

Phan tich da thic thanh nhan ta: x* +y* —z*+2xy-2z-1

Loi giai
Taco: x*+y*—z7° +2xy—22—1:(x2 +2Xy + yz)—(z2 +212 +1):(x+ y)z—(z+1)2

=(x+y+z+1)(x+y—-z-1)

Bai 2:

Phan tich da thic thanh nhan ta: x* —y*+z° —2xz+2y-1

Lo giai
Taco: x*—y*+7° —2xz+2y—1:(x2 —2xz+22)—(y2 —2y+1):(x—z)2—(y—1)2

(x—z+y-1)(x—z-y+1)

Bai 3:

Phan tich da thac thanh nhan tu: x® —2x* — x*y® + 2xy®

Loi giai
Tach: x®—2x* —x®y* +2xy° = x(x5—2x3—x2y3+2y3)

= X[ (¥ =2) =y (¢ =2) |[=x(x =) (x =2) = x(x=y)(x* =2) (<" +xy+y?)

Bai 4:

Phan tich da thuc thanh nhan ti: x® — x* —9x3 +9x®

Lo giai
Taco: xP—x*—9x°+9x? = xz(x4—x2—9x+9)

= x° [xz (x2 —1)—9(x—1)} =x* [xz (x—l)(x+1)—9(x—1)] = x° (x—l)(x3 + X —9)

Bai 5:

Phan tich da thtic thanh nhan ti: (a+b+c)’+(a-b+c)’ —4b

Léi giai

Ta co: (a2 +b? +¢? +2ab+2bc+2ca)+(a2 +b%+c?—2ab—2bc+ 2ac)—4b2
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=(2a2+202—2b2+4ac)=2(a2+2ac+c2—b2):2[(a+c)2—b2] =2(a+c+b)(a+c—h)

Bai 6:
Phan tich da thac thanh nhan tu: a(b2 —cz)—b(c2 —a2)+c(a2 —b2)

Loi giai

Ta c0:ab”> —ac* —bc® +a’b+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+b)(b*~c*)=(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)

Bai 7:
Phan tich da thac thanh nhan tir: xy(x+y)+yz(y+z)+zx(x+2)+3xyz

Lo giai
Ta co:= [ xy(x+y)+xyz |+ yz(y+2z)+xyz]|+[ 2x(z+X)+xyz ]

= XY(X+Y+2)+yz(X+y+2)+2X(X+Y+2)=(X+y+2Z)(Xy+ Yz +2X)

Bai 8:
Phan tich da thac thanh nhan tu: xy(x+y)-yz(y+z)-zx(z-x)

Loi giai
Taco: = xy(x+y)-yz(y+z)-zx[(y+2)-(x+y)]

= xy(x+y)-yz(y+z)-zx(y+z)+z2x(x+y) = x(x+y)(y+z)-z(y+z)(x+y)=(x+y)(y+2)(x—2)

Bai 9:
Phan tich da thac thanh nhan tu: x*(y—z)+y*(z-x)+z*(x-y)

Loi giai
Taco: x*(y-z)+y'[-(y-2)-(x-y)]+z*(x-y)
= X (y-2)=y (y-2)-y" (x=y)+ 2" (x=y) = (y=2)(x* =y*)=(x-y)(v* -2*)

= (y-z)(x—y)(x+ y)(x2+yz)—(x—y)(y—z)(y+z)(y2+22)
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(=N)(y=2)[ (x+y) (X +¥)=(y+2)(y* +2°) ]
—2) (X xy’ Xy +y -y -yt -y - 2°)
= (x=y)(y=2)(X =2+ ¥ (x=2)+y(x* ~2’))
= (=Y (y-2)[(x=2)(X 32 +27) +y (x=2)+y (x=2)(x+2)
(

= (x=y)(y-2z)(x- z)(x2+xz+zz+y2+xy+yz)

Bai 10:

Phan tich da thac thanh nhén tu: (a+b+c)(ab+bc+ca)—abc

Loi giai
Ta cO: a’b+abc+a’c+ab®+b* +abc+abc+bc? +ac? —abc

(a2b+ab2+abc)+(b2c+b02+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 thtc thanh nhan tir: (a+b+c)’~(a+b-c)’ —(b+c-a)’ —(c+a-b)’

Loi giai
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+y3+z3):x3+y3+z3+3(x+ y)(y+z)(z+x)-x*-y*-2°

3(x+Yy)(y+2z)(z+x)=3.2a.2b.2c = 24abc

Bai 12:
Phan tich da thac thanh nhén tu: a®(b—c)+b*(c-a)+c’(a-b)

Lo giai
Tacd:a’(b—c)+b?[-(b—c)-(a-b)]+c*(a-b)

= a’(b—c)-b*(b—c)-b*(a—b)+c*(a-b) = (b—c)(a—b)(a+b)—(a-b)(b—c)(b+c)
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= (b-c)(a—b)(a+b-b-c)=(a-b)(b—c)(a-c)

Bai 13:
Phan tich da thirc thanh nhén tir: x(y*-2°)+y(2° - x°)+ 2(x* - y*)

Loi giai
Taco:xy’ —xz° +y2° -y +x°z-y’z = xX*(z-y)+y*(x-2)+2*(y—x)

= X (2=y)+y [~(z2-y)=(y=x) [+ 2 (y=x) = X*(z=y) = ¥*(z-y) = ¥* (y-x) + 2°(y - X)

(z—y)(xa—y3)+(y—x)(23—y3) = (z—y)(x—y)(x2+xy+ y2)+(y—x)(z—y)(zz+yz+y2)

(z—y)(x—y)(x2+xy+ y2—zz—yz—y2)

= (z—y)(x—y)(x2—22+xy—yz)=(z—y)(x—y)(x—z)(x+y+z)

Bai 14:

Phan tich da thtc thanh nhan t: (x* +y* +2°)(x+y+ z)’ +(xy +yz+2x)

Loi giai
Ta co: (x2+y2+22)[(x2+y2+22)+2(xy+yz+zx)}r(xy+yz+zx)2
bat: x> +y*+z° =a,xy+yz+zx=b khi d6 da thuc:

a(a+2b)+b*=a’+2ab+b? :(a+b)2 :(x2+y2+22+xy+yz+zx)2

Bai 15:
Phan tich da thuc thanh nhan tu

2(x4+y4+z4)—(x2+y2+22)2—2(x2+y2+22)(x+ y+z)2+(x+ y+z)4

Loi giai
bat: x*+y'+z'=a,xX*+y*+z° =b,x+y+z=c,
Khi d6 ta co: 2a—b2—2bcz+c4=2a—2b2+b2—2bc2+c4:Z(a—b2)+(b—cz)z,
Laico: a-b? :—2(x2y2+y222+22x2) va b—c? =-2(xy+yz+12x),

Thay vao ta duoc : —4(x2y2 +y’z° +22x2)+4(xy+ yz+zx)2 =8xyz(X+Yy+2)
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Bai 16:
Phan tich da thac thanh nhén ti: —c?(a—b)+b? (a—c)—a’(b—c)

Loi giai
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 thac thanh nhan tu: (x-y)2® +(y-z)x* +(z-x)y®

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

2 (x=y) =2 (x=y)+y*(2-%)=x (2-x) = (x=y)(2 =)+ (2-x)(y*-x°)
—x)(22+ x4 X+ (2= X) (y=X)(¥? + 3y +X°)
=)

P+ IX+ X —yP —xy — x) (x=y)(z—=x)(z-y)(z+y-x)

Bai 18:
Phan tich da thac thanh nhén tur: ab(a+b)-bc(b+c)-ac(c-a)

Loi giai
Taco: ab(a+b)-bc[(a+b)+(c—a)]-ac(c-a) = 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 thac thanh nhan tu: (x—y)—x*(1-y)+y*(1-x)

Loi giai
Taco :(x—y)-x*[(x=y)+(1-x) ]+ y*(1-x) = (x—y)=x*(x=y)-x*(1-x)+ y*(1-X)
= (x—y)(l—xS)—(l—x)(xs—ys) = (x—y)(l—x)(1+x+x2)—(1—x)(x—y)(x2+xy+ y2)

= (x-y)(1- x)(1+x+x2 —x? —xy—yz):(x—y)(l—x)(l— y)(x+y+1)
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Bai 20:

Phan tich da thac thanh nhan tir: 4a0® (2a+b)+b%c? (c—b)-4c?a*(2a+c)

Loi giai
Ta c0 :4a’h?(2a+b)+b’c?[ (2a+c)—(2a+b)|-4c’a*(2a+c)

= 4a%b? (2a+b)+bzc2 (2a+c)—b2c2 (2a+b)—4cza2 (2a+c)

b*(2a+hb)(4a’ —c?)+c’ (2a+c)(b* —4a’)

b*(2a+b)(2a—c)(2a+c)-c?(2a+c)(2a-b)(2a+b)

(2a+c)(2a+b)(2ab2 —b%c - 2ac? +ch)

= (2a+c)(2a+b)(b—c)(2ab+2ac—hc)

Bai 21:
Phan tich da thac thanh nhan ti: x*(y-z)+y®(z—x)+2°(x-y)

Lai giai
Taco : 2 (x-y)+x [~(x-y)~(2-x) ]y (2-)
= 22 (x-y) - (=) + ¥ (%) (2-%)
(x-9)(2 %)+ (2-x)(y" -¥)

(x—y)(z—x)(z2 +zx+x2)+(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 thac thanh nhan ti: bc(a+d)(b-c)—ac(b+d)(a-c)+ab(c+d)(a—b)

Lai giai

Ta co :bc(ab—ac+bd —dc)—ac(ab—bc+ad —dc)+ab(ac—bc+ad —bd )

bc(ab—ac +bd —dc)—ac[(ab—ac+bd —dc)+(ac—bc +ad —bd)]+ab(ac—bc+ad ~bd)

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

= (a+d)(b-c)c(b—a)—(c+d)(a—b)a(c—b)
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= (b-c)(b-a)(ac+dc—ca—ad)=(b—c)(b—a)(c-a)d

Bai 23:

Phan tich da thac thanh nhan ti: (a—x)y®*—(a—y)x*+(x-y)a®

Loi giai
Taco:y*(a—-x)-x*[(a—x)+(x=y)]+a*(x-y) = y’(a-x)-x*(a—x)- X’ (x—y)+a*(x-y)
= (a—x)(y3—x3)—(x—y)(x3—a3)= (x—a)(x—y)(x2+xy+ yz)—(x—y)(x—a)(x2+xa+a2)

= (x—a)(x—y)(x2+xy+ y? —x? —xa—a2)= (x—a)(x-y)(y—a)(y+a+x)

Bai 24:

Phan tich thanh nhan tir: x?y +xy? + xz? + yz° + X*z + y*z + 2xyz

Loi giai

Taco: =xy(x+y)+2z°(x+ y)+z(x+y)2 :(x+y)(xy+zz+xz+yz) =(x+y)(y+2z)(z+x)

——
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F. PHUONG PHAP HE SO BAT PINH
- Chu y: Hai da thirc bang nhau khi hé s6 cia mdi lily thira twong tng trong hai da thirc bang
nhau

- Phuong phap nay dung cho da thic khong c6 nghiém nguyén ciing khong c6 nghiém hitu ty

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

a. f(x)=x"-6x>+12x*-14x+3 b. Q(x)=2x"-3x*-7x*+6x+8

C. P(x) =2x*—7x>+17x* —20x +14 d. R(x) =4x* +4x* +5x* +2x+1

e. H(x,y) =12x* +5x—12y* +12y —10xy — 3 f. T(x,y)=2x*—Txy+6y*+9x—-13y -5
Loi giai

a. Ta nhan thay da thic khéng ¢ nghiém nguyén ciing khong c6 nghiém hiru ty
Gia st f(x)=(x*+ax+b)(x* +cx+d)=x"+(a+c)x* +(ac+b+d)x*+ (ad +bc)x+bd
a+c=-6

ac+b+d=-14

ad +bc=-14
bd =3=be{£1;£3}

Pong nhat céac hé sb ta duoc:

a+c=-6
+) b=3=:ac=8 =c=-4a=-2(tm) = f(x)=(x"—2x+3)(x* —4x+1)
a+3c=-14

b. Cach 1: Ta nhan thiy da thirc ¢6 1 nhan tir 12 x+1

Q(x) =2x* —3x> —7x* +6x+8 = (x+1)(2x* +ax* + bx+c) = 2x* + (a+ 2)x* + (a+b)x* + (b +c)x+¢C

a+2=-3
b a=-5
a+b=-
={b=-2=Q(X) = (Xx+1(x—2)(2x* —x—4)
b+c=6
c=8
c=8

Cach 2: Gia sir Q(x) = (2x*+ax+b)(x* +cx+d) = 2x* + (2c +a)x> + (2d +ac + b)x* + (ad +bc)x +bd

2c+a=-3 be
\ e , ~ X 2d b:_7 B
Pong nhat cac he sé: {70 TP L ldoa = Q)= (@2 —x=2)(x+1)(x—2)
ad+bc=6
a=c=-1
bd =8

——
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2b+n=-7

2c+ p+bn=17

cn+bp=-20
cp=ld=c=2,p=7(tm)=b=-2;n=-3

d. =(2x* + x+1)?
e. Gia sir H(x,y)=(ax+by+c)(dx+ey+ f)=adx*+(af +cd)x+bey” + (ce +bf )y +cf +(bd +ac)xy

ad =12

af +cd =5

be=-12 = H(Xx;y)=(-3x-2y+1)(-4x+6y—3)
ce+bf =12

cf =-3=c=1f=-3=a=-3d=-4b=-2,e=6

f. T(x,y)=(2x+by+c)(x+ny+p)=>n=-2,b=-3,c=-1,p=5

Bai 2:

Phan tich da thic thanh nhan ti (x2 +y + xy)2 —X*y? —y?z* - 7°x°

Loi giai

(x2 +y + xy)2 — X2y =y 2P =X =X Y XY+ 22Xy 4 2xyR + 2Ky — XPyP — Y2z — 2K

X' +y* +2x%y? +2xy(x2 + y"')—zz(x2 + y2)

(x2+y2)2+2xy(x2+y2)—zz(x2+y2)

= (x2+y2)(x2+y2+2xy—22):(x2+y2)[(x+y2)—zz} = (x2+y2)(x+ y+2z)(x+y-z)

Bai 3:

Phan tich da thire thanh nhén tir 81x* (22 - y*) - 22 +y?

Loi giai
Ta co: 81x“(z2 - yz)—z2 +y° :81x“(z2 —yz)—(z2 —y2)
= (zz—yz)(81x4—1):(z—y)(z+y)(9x2—1)(9x2+1)

= (z-y)(z+Y)(3x +1)(3x—1)(9x2 +1)

Bai 4:

Phan tich da thaic thanh nhan to: x® +x* +x*y? +y* —y°

[ o)




Lo giai
Taco: x*+x* +x2y* +y* —y°
- xG—y6+x“+2x2y2+y4—x2y2=(x3)2—(y3)2+(x2+y2)2—x2y2

(x3—y3)(x3+ y3)+(x2 +y? —xy)(x2 +y? +xy)

(x—y)(x2 + XY+ yz)(x+ y)(x2 — Xy + y2)+(x2 +y° —xy)(x2+ y’ +xy)

= (x2 +yi+ xy)(x2 +y? —xy)(x2 —y? +1)

Bai 5:
Phan tich da thuc thanh nhan ta: x* +8x+63

Loi giai
Ta co: x“+8x+63:(x2+ax+b)(x2+cx+d)

DPong nhat hé sb ta c: x* +8x+63= (x2 —4x+7)(x2 +4x+9)

Bai 6:

Phan tich da thac thanh nhan tu: (x+1)4 +(x2 o+ x+1)2

Loi giai
Taco: (x+1)° +(x2 +x+1)2 :(x+1)4+[x(x+1)+1]2
= (x+1)4+x2(x+1)2+2x(x+1)+1 = (x+1)2[(x+1)2+x2}+(2x2+2x+1)
= (2x2+2x+1)[(x+1)2+1] = (x2+2x+2)(2x2+2x+1)

BAI TAP VE NHA

Bai 1:

Phan tich cac da thic sau thanh nhan tu

a. X' +x°+1 b. x"+x*+1 C. x*"+8x"" +15
Loi giai

A X +xX+1=X + X+ X =X +1=xX (X + x+1) = (0 =D(X* +1) = xX°(X* + X +1) = (X =D(X* + x + 1) (x> +1)
=(x*+ x+1)[x5 —(x=D(x° +1)]

b, X" +x*+1=(X"=x)+ (X + x+1) = (X* + X +)(X° = x* + x* = x +1)

[ 42 )




C. X" +8x" +15=a”+8a+15(x*" =a) = (a+3)(a+5) = (X*" +3)(x*" +5)

Bai 2:
Phan tich céc da thuc sau thanh nhéan ta
a. (X2 +y>+23)(X+y+2)>=3(xy +yz+2x)° b. (x=y)’+(y-2)°+(z-x)°?
C. -y )P+ +2°)°-(2*+x%° d. (a+b)*+(b+c)®+(c+a)®-8(a+b+c)®

e. (a+b+c)’—(a+b-c)’-(b+c-a)’—(c+a-bh)’

Loi giai
a.Taco (x+y+2)2=x>+y?+7° +2(xy + yz +2X)

2 2, 52
Dit {X Y =8 A—a(a+2b).30% =a?+2ab—30? = (a—b)(a +3h)
Xy+Yyz+zx=b

= A= (X" +y*+22—xy—yz—2X)[(X* + y* + 2* + +3(xy + yz + 2X)]
b. Ta da biét: Néu a+b+c=0=>a+b*+c®=3abc

X—y=a
biat {y-z=b=a+b+c=0=>B=a’+b*+c*= B =3abc=3(x-y)(y-2)(z—X)
Z-x=cC

c. Tuong tu cau

X*—y'=a
b. {y*+2°=b = a+b+c=0=B=a’+b’+c®>= B=3abc=3(x*-y*)(y* +2°)(-2° - X°)
—x*-z®=c
a+b=x
d. Dat {b+c=y=>x+y+z=2@+b+c)=(x+y+2)°*=8@+b+c)® ; D=xX+y*+2°—(x+y+2)°
c+a=z

Tacoh: (x+y+2)°=x>+y? + 22 +3(x+ y)(y+2)(z+X) = D =-3(x+ y)(y +2)(z+ X) =-3....

m=a+b-c
e.bat {n=b+c-a =a+b+c=m+n+p=>E=(Mm+n+p)’-m’—-n’-p*>=3m+n)(n+p)(p+m)
p=c+a-b

= E =3.2b.2c.2a = 24abc

Bai 3:
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Cho xy,z thuoc z. Chting minh riang S=(x+y)(x+2y)(x+3y)(x+4y)+y* la sé chinh

phuong

Loi giai
Ta chd: S=(x+y)(X+4y)(X+2yY)(X+3y)+ y* = (X* +5xy +4y?)(x* +5xy + 6y?) + y*

S, =t(t+2y?)+y* = (t+y?)’ = (x* +5xy +5y*)*(dpcm)

Bai 4: Phan tich cac da thac sau thanh nhan tir

a. 4x*—8x®+3x*—-8x+4 b. 2x* —15x* +35x* —30x +8
C. 2x° =3x*(X* = x+1) +(x* —x+1)° d. 4x* —4x3 —7x* —4x+4
Loi giai

a. 4x* —8x° +3x* —8x+4 =4(x* +1) —8x(X* +1) +3x* = 4(x* +1)* —8x(x* +1) —5x* = 4y* —8xy —5x°

=4y% +2xy —10xy —5x° = (2y + X)(2y —5X) = (2X* + X+ 2)(2X* —=5X + 2) = (2X* + X+ 2)(x — 2)(2x - 1)

b.

2x* —15x° +35%* — 30X +8 = 2(x* +4) —15x(x* +2) +35%° = 2(X* + X)* =15(x* +2) + 27x* = 2y* —15y + 27x*
=(y—=3x)(2y —9x) = (x* =3x+2)(2x* —9x + 4) = (x -1 (x - 2)(x — 4)(2x —1)

C. 2X° =3x*(X* =X+ + (X* = x+1)°> =2x> =3x’y + y* = 2X* (X = y) = Y(X = Y)(X + y) = (X — Y)(2X* — y* — xy)
= (X=yY)(X=y)(2x+Y) = (X=y)*(2x+Y)

d. 4x* —4x® —7x* —4x+4 = (x—-2)(2x-1)(2x* +3x +2)

Bai 5: Phan tich cac da thic sau thanh nhan tu
a. A(x)=2x*-19x° +2002x* —9779x +11670

b. B(x) =3x° —10x° +34x* —47x> +52x* +8x— 40

Loi giai
a. Ta nhan thay da thirc ¢6 hai nhan tir 1a x—2 va x—3
A(X) = (x—2)(x—=3)(ax® +bx+¢) = a=2;c =1945;b = -9 = A(X) = (X — 2)(x —3)(2x* —9x +1945)
b. Nhan thay da thic ¢6 2 nhan tir 12 x—1 va 3x+2

B(x) = (x—1)(3x + 2)(x* =3x> +11x* —14x + 20) = (X —=1)(3x + 2)(x* — 2X + 4)(X* — X +5)

Bai 6: Phan tich cac da thirc sau thanh nhan ti
a. A=ab(a—b)+bc(b—c)+ca(c—a) b. B=(a-b)’+(b-c)’+(c—-a)’

[ aa )




C. C=a(b-c)’+b(c-a)’+c(a—-b)° d. D=(a-b)’+(b-c)°+(c-a)°

Loi giai
bat x=a-b;y=b-c—>x+y=a-c
a. A=abx+bcy—ca(x+y)=ax(b—c)—cy(a—b)=axy—cxy =xy(a—c)=(a-b)(b—c)(c—a)
b. B=x®+y —(x+y)? =x*+y* —x®*=3xy(x+y) - y* =-3xy(x+y) =3(a—b)(b—c)(c—a)

C=ay’-b(x+y)’+cx® :ay3—b[x3+ y® +3xy (X + y)]+cx3 =y*(a—-b)—x*(b—c)—3bxy(x+Yy)

C. =xy° —x®y —3bxy(x+Yy) = xy(y* — x*) = 3bxy(x + y) = xy(x + y)(y —x—3b) = xy(x + y)(o —c —a+b - 3b)
=—xy(x+y)(@a+b+c)=(a-b)(b-c)(c-a)(a+b+c)

d. Taco:

(X+Y)° = (X+ Y)(X+Y)* = (X+ Y)(X2+2xy + ¥?) *= (x+ Y)(X* +4x°y? + y* + 4x3y + 4xy® + 2x°y?)

=(X+ V)X + Yy + (X + Y)(@xXPYy +6xX7y? +4xy°) = X+ VP + xy(x> + ) + xy(X + Y)(4X* +6xy +4y?)

=X+ Y° + Xy(X+ Y)(5X* +5xy +5y%) = X* + y° + 5xy(X + Y)(X* + Xy + y°)

SD=X+y —(Xx+y)’=x>+Yy° —[xs + Y+ 5xy(X+ Y)(X* + Xy + yz)} =-5xy(x+ Y)(X* + xy +y?)

= 5(a—b)(b—c)(c—a)[(a—b)2 +(a-b)(b—c)+ (b—c)2] =5(a—b)(b—c)(c—a)(a®+b*+c*—ab—bc—ca)

Bai 7:
Phan tich céac da thic sau thanh nhan tu

a. A=a(®®-c®)+b(c®-a®)+c(a’-b% b. B=a’(b*-c?)+b’(c* —a®)+c*(a® -b?)

Loi giai
x=a’-b%y=p-c*<=x+y=a’-c* > A=ay-b(x+y)+cx=y(@a-b)—x({-c)
a. bat = (b*-c®)(a-b)-(a’-b*)(b-c) = (b—c)(a—b)(b* +bc+c*—a*—ab—b?)
=(b—c)(a—b)(bc—ab+c*—a®)=(b—c)(a—b)(c—a)(@a+b+c)
b. Bat x=a>-b*y=b*-c* > x+y=a’-¢c’
B=a’y—b*(x+y)+c’x=y(@ -b®)—x(b*-c®) = (b* —c*)(a’ -b*) - (a® —b?)(b* - c?)
:(b—c)(a—b)[(b+c)(a2+ab+b2)—(a+b)(b2+bc+c2)J=b(a2+ab+b2—b2—bc—c2)
+(a2c+abc+bzc—ab2—abc—acz)=b(a—c)(a+b+c)+[ac(a—c)—b2(a—c)]

=(a—c)(ab+b?+bc+ac—b?)=(a—c)(ab+bc+ca) » B =(a—b)(b-c)(a—c)(ab+bc+ca)

Bai 8:
Phan tich cac da thuc sau thanh nhan tir

a. A=(a+b+c)’-a’*-b*-¢’ b. B=x(x+2y)®-y(y+2x)°

[ 45 )



C.C=x"+(x+y)'+y’ d. D=a"*+b* +c¢* —2(a’v* +b?c? +c?a?)

Loi giai
m=a+b+c— A=m?-a’—(b*+c*)=(m-a)(m*+ma+a’)—(b+c)(b”—bc+c?)
_ =(b+c)(m’ +ma+a’—b? +hc—a’) = (b+c)[ (M* —b?) +(a* —c*) + (ma-+bc) |

a. bat
' :(b+c)[(m—b)(m+b)+(a—c)(a+c)+(a+b)(a+c)]:(b+c)(a+c)(m+b+a—c+a+b)
=3(b+c)(c+a)(a+b)
b. Pat m=x+y

B=x(m+Yy)®-y(m+x)® :x[m3+3my(m+y)+y3}—y[m3+3mx(m+x)+x3}

=m’(x—y) = xy(x* = y*) =3mxy(m+x—m—y) = (x - y)(m* = xy(x + y) — 3mxy)

=m(x—y)(m* —4xy) =m(x—y)[ (x+y)* —4xy | =m(x—y)* = (x+ y)(x—y)’

c. bat m=x+y

C=(m-y)*+m* +y* =m* —4m’y + 6m°y* —4my* + y* + m* + y* =2(m* + 2m*y® + y*) —4my(m?* + y*) + 2m°y®
=2(m? +y2—my)® =2[ (x+y) + Y2 —~(x+ Y)Y | =20 +xy +y?)?

d. bat m=a®+b*+¢*

D =(a’ +b” +¢?)* —4(a’h’ +b’c’ +c’a’) =m’ —4[ b’ (a® +¢*) +c’a’ | =m’ - 4] b’ (m—b?) +c’a’ |
=(m-2b%)* —(2ca)* = (m—2b* —2ca)(m—2b* + 2ca) = (a* +b* + c* — 2b* — 2ca)(a” + b* + ¢* — 2b” + 2ca)
=[(a-c)’-b*|[(a+c)*-b’ |=(a—c—b)(a-c+b)(@+c—b)(@a+h+c)

Bai 9:
Phan tich cac da thuc sau thanh nhan ti
a. A=a(b+c—-a)’+b(c+a-b)*+c(a+b—-c)*+(b+c—-a)(c+a—b)(a+b-c)
b. B=(a+b+c)’-(a+b-c)’—(b+c—-a)’-(c+a-b)’

C. C=ab(a+b)+b(b+c)+ca(c+a)—a’—b®—-c®—2abc

Loi giai
a. bat m=x+y+z;a+b-c=x;b+c—a=y;c+a-b=z—>2a=y+2z;2b=z+x;2c=x+y

2A=(Y+2)X2 + (X+2) Y +(y +X)2° + 2xyZ = Xy (X + ) + yz(y + 2) + 2X(Z + X) + 2Xyz
=xy(m—2)+yz(m—x)+zx(m—y) + 2xyz = m(xy + yz + zx) — xyz = (X + y)(y + 2)(z + x) = 8abc = A =4abc

b. bat a+b-c=z;b+c-a=x;c+a-b=y—>x+y+z=a+b+c

B=(X+y+2)’-x*—y®—2® =3(x+y)(y+2)(z+x)=3.2c.2a.2b = 24abc

'
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c.Pbat a+b-c=z;b+c-a=x;c+a-b=y—>2a=y+z;2b=x+2z;2c=x+Yy
Taco: 4C =4a’(b+c—a)+4b*(c+a—b)+4c*(a+b—c)—8abc = (y+2)*x+(z+X)°y+ (X+Y)’z
—(x+y)(y+2)(z+Xx)

=Xy(X+Y)+yzZ(y+2) + 2X(2 + X) = (X + Y)(Y + 2)(2 + X) + 6Xyz = Xy(X+ ¥) + yz(X + Y) + ZX(X + Y)
+22(X+Y) = (X+ Y)Y+ 2)(Z+ X) +4xyz = (X + Y)(XY + YZ + 2X+ 2°) = (X + Y)(Y + 2)(Z + X) + 4xyz
=(X+Y)(Y+2)(z+X)—=(X+y)y+2)(z+Xx)+4xyz=4xyz >C =xyz=(b+c—-a)(c+a-b)(a+b-c)

47
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CAC UNG DUNG CUA PHAN TiCH PA THUC THANH NHAN TU
A. Ung dung 1: Dung dé rut gon biéu thirc

Bai 1:

Cho a+b+c=0. RUtgon A=a’+b*+c(a®+b*)—abc

Loi giai
Tach: A=a®+b’+c(a®+b*)—abc=a’+b®+a’c+b*—abc =(a®+a’c)+ (b* +b’*c)—abc
=a’(a+c)+b’(b+c)—abc

. a+c=-b
Vi a+b+c=0:{ T L A= a?(-b)+b?(~a)—abc = —ab(a+b+c) = 0.

b+c=-a

B. Ung dung 2: Dung dé chitng minh

Bai 2:
Cho a®?+b?=1c?*+d*=1,ac+bd =0.CMR:ab+cd =0

Loi giai
Taco: ab+cd =ab.1+cd.1=ab(c® +d?) +cd(a® +b?) = abc? +abd > + a’cd +b?cd
= (abc? +a’cd) + (abd? + b?cd)
=ac(bc+ad)+bd(ad +bc) = (ad +bc)(ac +bd) =0(ac +bd =0)

Bai 3:

Cht:ng minh rang tich caa bdn sb tu nhién lién tiép cong thém 1 12 1 sé chinh phuong.

Loi giai
Goi 4 s6 tw nhién lién tiép 1a n,n+1,n+2,n+3(neN")
Theo bai rata co: n(n+1)(n+2)(n+3)+1=(n*+3n)(n* +3n+2) +1=(k -D(k +1) +1=k?

=(n*+3n+1)?* (dpcm)

Bai 4:

Chung minh rang s6 A=(n+1)*+n*+1 chia hét cho 1 SCP khac 1 vi moi n nguyén duong.

Loi giai

[ 4 )




Tacod: A=[(n+1)* P +n*+1=n*+2n+D)*—n’+(n*+n?+D) = (N +3n+D (N> +n+D)+(n* +n?*+1)

=(N*+3n+1)(n* +n+1) +(n* +n+1)(n* —n+1) = (n* +n+1)(2n° + 2n +1) = 2(n* + n+1)*(dpcm)

Bai 5:

Chting minh rang véi moi s6 nguyén x, ta ¢ (x+1)(x+3)(x+5)(x+7)+15i(x+6)

Loi giai
Dung phuong phap dit an phu ta duoc:

(X+1)(x+3)(x+5)(x+7)+15:(x+6) = (X* +8x+10)(x+2)(x+6)

Bai 6:

2 3
, . M r- - A A - X , n n n" . A
Chirng minh rang vai moi s6 nguyén n, biéu thuc A:§+?+€ la s6 nguyén

Loi giai
2 3 3 2
n n_+n_=n +3n +2n=n(n+1)(n+2)VnEZ
3 6 6 6

a. A=—+

——
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MOQT SO BAI TOAN TONG HQP PHAN TiCH PA THUC THANH NHAN TU

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

a’b’(a—b)—c’b*(c—b)+a’c’*(c—a)

o &

2bc(b+ 2¢) +2ac(c —2a) — 2ab(a + 2b) — 7abc

o

ab(b—a)—bc(b—c)—ac(c—a)
d. 3bc(3b—c)—3ac(3c—a)—3ab(3a+b) + 28abc

e". a(b®+c?)+b(c? +a?)+c(a’ +b?)—2abc—a® —b* —c?

Loi giai
a. Tanhan thady néu b=c thi A=0. Vay da thirc c6 1 nhan tir 1a b—c
a’b*(a—b)—c’v*(c—b)+a’c*(c—a) =a’vb*(a—c+c—b)—c’b*(c—b)+a’*c*(c-a)
=a’b?*(a—c)+a’b’*(c—b)—c’b?*(c—b)+a’c*(c—a) = (c—b)b*(a—c)(a+c)+a*(a—c)(b® —c?)
=(a—c)(c-b)[b’(a+c)-a’(b+c)|=(a-c)(c—b) (@b’ —a’b+b’c—a’c)
=(a-b)(c—b)(a—c)(a—b)(—ab—bc—ca)
b. Nhan thay néu c=2a thi B=0. Vay da thirc c6 nhan tir 1a c-2a
= 2ac(c—2a)+2b*c+4bc® —2a’h —4ab® —7abc = 2ac(c — 2a) + 2b* (c — 2a) + 4bc (c — 2a) +8abc — 2a’h — 7abc
=2ac(c—2a)+2b*(c—2a)+4bc(c—2a)+8abc—2a’h —7abc = 2ac(c —2a)+ 2b* (c — 2a)
+4bc(c—2a)+ab(c—2a)
=(c-2a)(2ac+2b* +4bc+ab)=(c—2a)[ 2a(a+2b)+b(a+2b)](c—2a)(a+2b)(b+2c)
c. Nhan thay a=b nén c6 nhan tir a—b
ab(b—a)—bc(b—c)—ac(c—a) =ab(b—a)—b’*c+bc* —ac® +a’c =ab(b—a) —c(b*—a*)+c*(b—a)
=(b—a)(ab—cb—ca+c?)=(b—a)(a—c)(b—c)
d. Du doan c=3b, vay da thirc c6 nhan tir la 3o—c
=3bc(3b—c)—9ac® +3a’c —9a’h —3ab® + 28abc = 3bc (3b—c)+9ac(3b—c)—27abc —3a* (3b —c ) —3ab* + 28abc
=3bc(3b—c)+9ac(3b—c)—3a’ (3b—c)—abc(3b—c)=(3b—c)(3bc+9ac—3a’ —ab) = (3b—c)(3a+b)(3c-a)
e. Ta khéng nham duogc nghiém cua da thirc

——
| —
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=a(b’ +c’—2bc—a’) +b(c’ +a’ —b’) +c(@’ +b* —¢’) =a[ (b-c)* —a’ |+b(c’ +a’ — 2ac—b?)

+c(a’ +b* —c? + 2ab)
= a[(b—c)2 —a2]+b[(c—a)2 —b2}+c[(a+b)2 —cz}

=a(b-c-a)(b-c+a)+b[(c-a-b)(c-a+b)+c(a+b-c)(a+b+c)]
=(a+b-c)[a(b-c-a)(c-a+b)+c(a+b+c)]=(a+b+c)-a(c+a—b)-bc+ab-b*+ac+bc+c’ ]
=(a+b-c)[-a(a+c—b)+b(a+c—b)+c(a+c—b)]|=(a+b-c)(a+c—b)(b+c-a)

Bai 2: HSG Long Bién Ha Noi, nam hoc 2015
a. Phan tich x®(x?2-7)?-36x thanh nhan ti

b. Dwa vao két qua hdy chitng minh A=n®(n®-7)? —36n:210vne N

Loi giai
a. xX*(x*=7)"=36x = x(X* = 7x+6)(x* = 7x—6) = X(X +D(x + 2)(x = 3) (X —=D(x — 2)(x +3)

b. Taco A latich caa 7 sb ty nhién lién tiép = A:2,3,5,7 = Ai210

Bai 3: HSG Bic Giang, nim hoc 2013
a. x*+2013x* +2012x+2013 b. (x+y)(y+2)(z+X)+xyz

Loi giai
a. X' +2013x% +2012x+ 2013 = (x* —x) +2013(x* + X +1) = (X* + X +1)(x* — x +2013)
b. =(xy+xz+y? + yz)(X+2) + Xyz = (Xyz + X°y + X*2) + (Xyz + X2* + yz2?) + (Xyz + xy* + 2y*)

= X(XY + Y2+ 2X) + 2(Xy + Y2+ 2X) + Y(Xy + Yz + 2X) = (X + Y + Z) (XY + Yz + 2X)

Bai 4: HSG Bac Giang, nam hoc 2014
a. X(X+2)(x* +2x+2)+1 b. x> —2xy+y®+4x—4y-5

C. 6x3+13x*+4x-3

Loi giai
A X(X+2)(X* +2X+2) +1= (X* + 2X)[(X* + 2X) + 2] +1 = (X* + 2x +1)* = (x +1)*
b. =(x—y)’ +4(x-y)+4-9=(Xx-y+2)*-9=(Xx-y+5)(x—y-1)
C. =6X°+6X° +7x* +7Xx—3x=3=6X"(X+1) + 7x(Xx+1) —3(x+1) = (x +1)(6x* + 7x—3)
=(x+1)(Bx-1)(2x+3)

——
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CONG THUC KHAI TRIEN NHI THUC NEWTON
A. Cong thuc
(@a+b)"=C%a"+C'a""b+C *a" b’ +...+C ""ab"* +C "b"

n!

Trong d6: C* = k=0,1..n<k=0n);n'=1.23..n
g N k!(n—k)!( lL.ne )
+) Quy ugc: 01=1
¥)co n! nt . n! a1 n! P n!

C, = =—=1C"= =1C, = =n,C," = =n
0!(n-0)! n! n!(n—n)! 1(n-1)! (n=DY(n—n+1)!

+) Bang tam giac Pascal

n=2 1 2 1
n=3 1 3 3 1
n=4 1 4 6 4 1
n=5 1 5 10 10 5
n==6 1 6 15 20 15
n=...
B. Bai tap ap dung

Bai 1:
Phén tich thanh nhan tir; A=(a+b)®-a’-b°

Loi giai

A=a’+5a*b+10a’bh? +10a%b® +5ab* +b° —a® —b® =5a*b +10a’b? +10a’b® + 5ab*
=5ab(a® + 2a’b + 2ab* +b?)

— 5ab[(a® + 3a% + 3ab? +b%) — (a% +ab2)]=5ab[(a+ b)’ —ab(a+b)} - 5ab(a+b)[(a+b)2 —ab]
=5ab(a+b)(a® +ab +b?)

Bai 2:
Cho a+b+c=0.CMR:a’+b®+c’ = —5abc(ab +bc + ca)

Loi giai
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Tu. a+b+c=0=c=—(a+b)=VP=2a’+b°—(a+b)® =—5ab(a+b)[(a+h)* —ab] = —5ab(—c)[(a+b)c-ab]

=—babc(ab+bc+ca) =VP(dpcm)

Bai 3:

2 2 2 3 3 3 5 5 5
cho a+b+c=O.CMR:a +b“+c _a +b°+c _a +b’+c¢

3 5
Loi giai
_ 3 3 3
Taco: VP = Sabc(ab +be + ca) :—abc(ab+bc+ca)(1);a +h+c =3abc:abc
> 3 3
i cd a’+b®+c’
Lai co: (a+b+c)* =0 a’+b*+c’ =—2(ab+bc+ca) = =————=—(ab+bc-+ca)

VT =-abc(ab+bc+ca)(2).(1)(2) = VT =VP

Bai 4:
(@a-b)*+(-c)’+(c—a)’ (a-b)’+(b—-c)’+(c—a)’° (a—b)°+(b-c)’+(c—a)°
2 ' 3 - 5

CMR:

Loi giai
Taco: (a—b)+(b—c)+(c—a)=0
bat x=a-b;y=b-c;z=c-a=x+y+z=0

X+yi+22 Xy +2d X4y +2°
2 ' 3 5

Ta can chiing minh:

Bai 5:

Cho a,b 1a cac s6 nguyén. Chirng minh rang sé sau 1a sé chinh phuong A=(a+b)* +a* +b*

Loi giai
A=a’+4a’m+6a’b’+4ab’ +b* +a* +b* =a’ +b* +3a°h’ + 2ab(a’® + b*) = (a® + b*)* + (ab) + 2ab(a’ + b*)
= (a® +b* +ab)?(dpcm)

Bai 6:
Giai phuong trinh (x+2)° +(x—2)° = 2x° +128(*)

Lai giai

Ta co: (x+2)® = x® +6x°.2+15x*.22 + 20x°.2% +15x°2* + 6x.2° + 2°
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=x® +12x° + 60x* +160x° + 240x> +192x + 64
(x—2)° =[x+(-2)]° = x® —12x°> + 60x* —160x° + 240x> —192x + 64

VT =2x° +120x" + 480%°*+128 = (*) = 120x* +480x* =0 <> x=0

Bai 7:

Cho a,b,c la cac s6 nguyén. Chiing minh rang (a+b)’ —a’ —b":7

Loi giai
(a+b)" =a’ +7a’h +21a°0° + 35a’b°® + 35a%0* + 21a°h® + 7ab® + b’ = (a+b)" —a’ —b’
=7(a°h+3a’h* +5a’h® +5a°n* +3a’b® +ab®) : 7(dpcm)

Bai 8:
Chting minh rang A=16"—15n-1:225Vne N

Loi giai
+) n=0=16"-15.0-1=0:225=15°
+) n=1= A=0:225=15
+) n=2= A=225:225=15
+) N23=16"=(15+1)"=C.1"+C"1"%..C" +15" = (1+15n+ BS(225)

— (16" —15n—1) = BS(225):225Vn

Bai 9:

Chirng minh rang A=(n* +1)> - (n+1)"™ :in*vne N"

Loi gial
+) n=%n=2 thi théa man
+) n>23=(N*+1)" =(1+n?*)" =C°.1"+C .n* +C’.n* +..+C".n*" =1+ n* + BS(n®) (D)
Lai co:

n*(n*-1)

@+n)" =C% +CLn+C%0n* +..C L=1+n"+ n®+BS(n’)

=1+n’+n’[ 1+ BS(n®) (2)=1+BS(n°)

n(n®-1)
2

Tir (1)(2) ta co diéu phai chiang minh.

——
| —

54



—

55

——r




