CHUYEN DPE 1 - PHAN TiCH PA THUC THANH NHAN TU
A. MUC TIEU:

* Heé thong lai cac dang toan va cac phuong phap phan tich da thirc thanh
nhan to

* Giai mot sb bai tap vé phan tich da thirc thanh nhan tir

* Nang cao trinh d6 va k§ ning vé phan tich da thtrc thanh nhan tir
B. CAC PHUONG PHAP VA BAI TAP

I. TACH MQT HANG TU THANH NHIEU HANG TU:

Pinh li b6 sung:

+ Pa thirc f(x) c6 nghiém hiru ti thi c6 dang p/q trong d6 p 1a udc cua hé

sO tu do, q 1a u6c duong cua hé sb cao nhét
+ Néu f(x) c6 tong cac hé s6 bang 0 thi f(x) c6 mot nhan tir 1a x — 1

+ Néu f(x) co6 tong cac hé so clia cac hang tir bac chan bang tong cac hé

sO cua cac hang tir bac 1é thi f(x) c6 mot nhan tir [ x + 1
f(1)

+Néua la nghiém nguyén cia f(x) va f(1); (- 1) khic 0 thi ~0) va -0
a- a

déu 1a s6 nguyén. Dé nhanh chong loai trir nghiém 13 u6c cua hé s6 tu do
1. Vidu1: 3x> - 8x + 4

Cach 1: Tach hang tur thir 2

3x2-8x+4=3x2-6x —2x +4=3x(x-2)-2(x-2)=(x-2)(3x—2)
Cach 2: Tach hang tir thir nhat:

3x2-8x+4= (4x2-8x +4) -x2=(2x-2) - x>=(2x -2 +x)(2x -2 -
X)



=(x—-2)(3x-2)
Vidu2: x*-x%-4

Ta nhan thiy nghiém cta f(x) néu c6 thi x = +1;+2;+4, chi c6 f(2) = 0 nén
x =2 la nghiém cua f(x) nén f(x) c6 mot nhan tir 1a x — 2. Do d6 ta tach

f(x) thanh cac nhoém c6 xuat hién mot nhan tir 1a x — 2

Cach 1:

X} —x2 -4 = (& -20)+ (¥ - 2x) + (20— 4) =27 (x=2) 4 x(x-2) +2(x—2) =
(x—2)(x2+x+2)

Cach 2:

oy —d=x'-8-x +4=(x"-8) (¥’ —4) = (x= (" +2x+4)— (x~2)(x +2)

= (x—z)[(xz+2x+4)—(x+2)]=(x—2)(x2+x+2)

Vidu3: f(x)= 3x* - 7x>+17x -5

Nhan xét: +1,+5 khong 1a nghi¢ém cua f(x), nhu vay f(x) khong co
nghiém nguyén. Nén f(x) néu c6 nghiém thi 1a nghiém hiru ti

Ta nhan thdy x = % 1a nghiém cua f(x) do d6 f(x) c6 mot nhan tir 1a 3x —
1. Nén

fix)= 3x*— 7x2+17x -5 =

3x° —x?—6x* +2x+15x-5 :(?:x3 —xz)—(6x2 —2x)+(15x—5)
= x*Bx-1)=2x(Bx-1)+53x-1) = Bx-1)(x* =2x +5)

Vi x* —2x+5=(x"-2x+1)+4=(x-1)>+4>0 v6i moi X nén khong phan tich
gp

duoc thanh



nhan tr nira
Vidu4: x>+ 5x2+8x +4

Nhan xét: Tong cac hé s cua cac hang tir bac chan bang tong cac h¢ so

cua cac hang tur bac 1¢ nén da thirc c6 mot nhan tir la x + 1

X3+5x2+8x +4=(x3+x2)+(@x>+4x) + (@x +4)=x}(x + 1) +4x(x +

H+4x+1)
=(x+ D> +4x+4)=(x+ 1)(x +2)?
Vidu 5: f(x) =x° - 2x* + 3x> - 4x> + 2

Téng cac hé s6 bang 0 thi nén da thirc ¢ mot nhén tir 1a x — 1, chia fi(x)

cho (x — 1) ta co:
X2 —2x4+3x} —4x2+2=(x - D(x* - x3 +2x% -2x -2)

Vix*-x3+2x? -2x -2 khong c6 nghiém nguyén cling khong c6

nghiém hitu ti nén khong phan tich dugc nira

Vi du 6: x* + 1997x2 + 1996x + 1997 = (x* + x2 + 1) + (1996x> + 1996x +
1996)

= xX2+x +)E>-x +1)+1996(x> +x + 1)

= x2+x +1)E*-x +1+1996)=(x*>+x + 1)(x*-x +1997)

Vidu 7: x> - x-2001.2002 =x? - x -2001.(2001 + 1)

=x2- x—20012-2001 = (x* —20012) — (x +2001) = (x +2001)(x — 2002)
II. THEM , BOT CUNG MQT HANG TU"

1. Thém, bét cing mdt s6 hang tir dé xuét hién hiéu hai binh phwong:

Vidu 1: 4x* + 81 = 4x* +36x2+ 81 - 36x2 = (2x2 + 9)2 — 362



= (2x> +9)? — (6x)* = (2x%> + 9 + 6x)(2x> + 9 — 6X)

=(2x2+6x +9)(2x2 - 6x +9)

Vidu2: x8+98x*+1=(x%+2x*+1)+96x*

=(x*+ 1)> + 16x2(x* + 1) + 64x* - 16x3(x* + 1) + 32x*

=(x*+1+8x%)? —16x3(x*+1-2x2)=(x*+8x% +1)* - 16x3(x>—1)*
=(x*+8x? +1) - (4x*>—4x)?

= (x*+4x3 +8x2 —4x + 1)(x* - 4x> +8x2 +4x + 1)

2. Thém, bét ciing mét s6 hang tir dé xuat hién nhan tir chung
Vidul: X’ + x>+ 1=x"-x) +(xX*+x+1)=x(xX-1)+x*+x+1)

= xx*-DEP+DH+EE+x+1)=xx-DE*+x+1)X+1)+ x>+

x + 1)

= XZHx+DxE-DE+D+1]=+x+ D) - x*+ x2-x+1)
Vidu2:x"+x°+1=(x"-x)+x -x*)+(x* +x+1)
=x(x*-DNE*+DH+xx-1)+ (x> +x+1)
=x*+x+DE-DE+x)+x*x-D)E* +x+ 1)+ (x* +x+1)

=X +Hx+D[E-x*+xX-x)+ (X -x2)+1]=(x* +x+ )X —x*+

x3—x+1)
Ghi nho:

Cac dathirc co dang x> "1 +x3*2+ [ nhu: X"+ x2+ 1 ;X7 + x>+ 1; x¥ +

x*+1;

xX3+x+1;x¥+x+1;...déucé nhan tir chung la x2+x + 1



III. PAT BIEN PHU:

Vidul: xx+4)(x+6)(x+10)+ 128 =[x(x+10)][(x +4)(x+6)] +
128

= (x> +10x) + (x> + 10x +24)+ 128
bat x2+ 10x + 12 = y, da thirc c6 dang
(y—12)(y+12)+ 128 =y?>— 144+ 128 =y> — 16 = (y + 4)(y — 4)
= (xX*+10x+8)(x*> +10x +16)= (x+2)x+8)(x>+10x+8)
Vidu2: A=x*+6x>+7x>-6x+1
Gia st x # 0 ta viét

6 1

x*+ox3+7x2-6x+1=x*(x>+6x+7——+ 2)=Xz[(x2+1—2)+6(x
X X

X

)+ 7]

bat X-L=y thi x2+ 2 =y2+2,do d6

X x>
A=y +2+ 6y +T)=x(y +3) = (xy +3x)> = [x(x - %)2 +3x]? =
(x* +3x —1)?
Chii y: Vi du trén c6 thé giai bang cach ap dung hing dang thirc nhu sau:
A=x+6x3+7x2-6x+1=x+(6x3-2x2)+(9x*>—-6x + 1)
= x*+2x°(Bx - 1)+ (Bx -1 =(x*+3x-1)?
Vidu3: A= ("+y" +2°)x+y+z) +(xy+ yz+zx)’

= [(x2 +Y +27)+ 2(xp + yz+zx)] (x> +y* +2°) + (xy + yz+zx)’



bat ¥’ +)y’+z° =a,xytyz+zx=btaco

A= a(a+2b)+b’=a?+2ab+b*>=(a+b)? = (xF’+y’+z2> +txy+tyz+

zx)?

Vidu4: B=

2(x 9y 42 - (P + Y+ ) 2 + Y+ ) (x+ v+ 2) + (x+ y+2)°
biat x*+y*+zt=a, x>+y?> +z22=b,x +y+z=ctaco:
B =2a-b?—-2bc? +c¢*=2a—2b> +b?-2bc? +c*=2(a—b?) + (b —?)?

Talai c6: a—b*>= -2(x’y* +y’z° +2°x* ) va b —? = - 2(xy + yz + zx) Do

do;
B=-4(x*y*+y’2" +2°x") + 4 (Xy + yz + zx)?

—4x°y? —4y*2" —42°X* +4x7y° +4y° 2" +42° %7 +8x7yz +8xy z +8xyz” = 8xyz(x + y + 2)

Vidu5: (a+b+c) —4(a’ +b’+c’)—12abc

Dita+b=m,a—b=n thi4ab=m?-n?

a3+b3=(a+b)(a—b)?+ab]=mn>+ = 4;“ ). Ta co:

m’ + 3mn?

C=(m+c)’-4. —4¢’ —3¢(m® - n*) = 3( - ¢* +mc? — mn? + cn?)

=3[c*(m-c¢)-n*(m-c)]=3(m-c)(c-n)c+n)=3(@+b-c)c+a-b)c
-a+b)
III. PHUONG PHAP HE SO BAT PINH:

Vidul: x*-6x3+12x>-14x+3



Nhan xét: cac sd =+ 1, +3 khong 1 nghiém cua da thirc, da thirc khong c6

nghiém nguyén cung khong c6 nghiém hitu ti
Nhu vy néu da thirc phén tich dugc thanh nhén tir thi phai ¢6 dang

x*+ax+b)x*?+tcex+d)=x*+(a+c)x*+ (ac+b+d)x*>+ (ad + be)x +

bd

a+c=—-6
ac+b+d =12
ad +bc =-14
bd =3

ddng nhét da thirc nay véi da thirc da cho ta co:

Xétbd=3v6i b,d e Z,b e {#1,43} véi b =3 thi d = 1 h¢ diéu kién trén
tré thanh
a+c=-6

ac=-8 2c=-8 [c=-4
= =3
a+3c=-14 ac=28 la=-2

bd =3
Vay: x*-6x+12x2-14x+3= (x*-2x +3)(x%-4x +1)
Vidu 2: 2x*-3x3-7x*+ 6x + 8
Nhén xét: da thirc c6 1 nghiém 1a x = 2 nén c6 thira sd 1a x - 2 do d6 ta co:

2x*-3x3 - Tx2 + 6x + 8 = (x - 2)(2x* + ax?> + bx + ¢)

a—-4=-3
=1
e 3 5 b-2a=-7
= 2x*+(a-4)x°+(b-2a)x*+(c-2b)x-2¢c = g b=-5
C— =
=4
—2c=8

Suy ra: 2x*-3x3-7x2+6x+8=(x-2)2x> +x*-5x -4)



Ta lai c6 2x% + x% - 5x - 4 1a da thic c6 tong hé s6 cta cac hang tir bac 1
va bac chin bang nahu nén c¢6 1 nhan tir 14 x + 1 nén 2x3 +x2-5x -4 =

x+1)(2x? -x-4)

Vay: 2x*-3x3 - 7x2+ 6x + 8 = (x - 2)(x + 1)(2x* -x - 4)
Vidu 3:

12x2+5x - 12y? + 12y - 10xy -3=(ax + by + 3)(cx +dy - 1)
= acx? + (3c-a)x +bdy?+ (3d-b)y + (bc + ad)xy — 3
ac=12

bc+ad =-10 {
=><3c—-a=5 =

bd =-12
3d-b=12

a=4
c=3
b=-6
ld=2

= 12x2+5x - 12y? + 12y - 10xy -3=(4 x - 6y + 3)(3x + 2y - 1)

BAI TAP:

Phan tich cac da thic sau thanh nhan tu:

3.7x+
Dx-Tx+6 10) 64x*+y*

3_0y2
2)x°-9x*+6x+ 16 11) aS + a + a2b? + b - b

3 _ 2 _x +
3)x7-6x7-x + 30 12) X3+ 3xy +y3 - 1

Sox?+5x +
4) 2% - X"+ 5x 43 13) dx* + 43 + 52 + 2x + 1

5)27x3-27x*+ 18x - 4

149 x3+x+1
6)X>+2xy +y? -x-y-12

15) x8 +3x* +4
E+2)E3)EE+4)(x+5)-24
8) 4x* - 32x2 + 1 16) 3x2 +22xy + 11x + 37y + 7y?+10

17) x* - 8x + 63



B. KIEN THUC:
I. Chinh hgp:

1. dinh nghia: Cho mét tip hop X gém n phan tir. Mdi cach sap xép k
phan tir cia tap hop X (1 < k < n) theo mot thir tw nhat dinh goi 1a mot
chinh hop chap k ctia n phan tir dy

S tat ca cac chinh hop chép k cta n phan tir duoc ki hiéu Al

2. Tinh s6 chinh chap k ciia n phén tir

A: =n(n-1)(n-2)..[n-(k-1)]

I1. Hoan vi:

1. Binh nghia: Cho mét tap hop X gém n phan tir. Mdi cach sip xép n
phan tr cia tap hop X theo mot thr tr nhat dinh goi 1a mot hoan vi ctia n
phan tir &y

SO tat ca cac hoan vi cua n phan tir duoc ki hiéu P,

2. Tinh $6 hodn vi ciia n phan tur
P = Ai =n(n-1)(n-2)..2.1=n!

(n!: n giai thira)
I11. T4 hop:

1. Binh nghia: Cho mdt tap hop X gém n phan tir. Mdi tap con cia X
gom k phan tir trong n phén tir cta tap hop X (0 < k < n) goi 1a mot to
hop chap k ctia n phan tir ay

Sé tat ca cac to hop chap k ciia n phan tir duoc ki hiéu C:



2. Tinh s6 t6 hop chép k ctia n phén tir

c o a . n@-D@n-2).n-k-1)]
Cn B An rkl= k!

C. Vidu:
1.Vidu 1:
Cho 5 chitsb: 1,2, 3,4, 5

a) ¢ bao nhiéu so tu nhién c6 ba chit s6, cac chit s6 khac nhau, 1ap boi

ba trong cac chit so trén

b) C6 bao nhi€u s6 tu nhién ¢6 5 chit s0, cac chir s6 khac nhau, 1ap boi

ca 5 chir s6 trén

¢)C6 bao nhiéu cach chon ra ba chit sd trong 5 chit s6 trén

Giai:

a) sO tu nhién co6 ba chit sb, cac chir sb khac nhau, 14p bdi ba trong cac

chir s trén 1 chinh hop chéap 3 cta 5 phan tir: Al =505-1.(5-2)=
5.4.3= 6080

b) s0 tu nhién ¢6 5 chit s0, cac chit s6 khac nhau, 1ap bdi ca 5 chit sO trén

13 hoan vi cua 5 phan tir (chinh hop chap 5 cta 5 phan tir):
Al=505-D(5-2)5-3).(5-49=5.4.3.2.1=12056

¢) cach chon ra ba chit s6 trong 5 chit s6 trén 1 t6 hop chap 3 ciia 5 phan

tu:



Cszs.(s-n.(s-z)_ 5.4.3 60 _ 0 pe
s 3! T 3.3-D)3-2) 6

2. Vidu2:
Cho 5 chirsb 1, 2, 3, 4, 5. Dung 5 chir sd nay:

a) Lap dugc bao nhi€u s6 ty nhién c6 4 chir so trong d6 khong co6 chit s6

nao lap lai? Tinh téng cac sd lap dugc
b) 1ap dugc bao nhiéu sb chin c6 5 chit s6 khac nhau?

c¢) Lap duogc bao nhiéu sé tu nhién c6 5 chir so, trong d6 hai chir s6 ké

nhau phai khic nhau

d) Lap dugc bao nhiéu so tu nhién c6 4 chir s0, cac chir sO khac nhau,

trong d6 ¢6 hai chit s6 1¢, hai chir sé chin

Giai

a) sO tu nhién c6 4 chit s6, cac chit s6 khac nhau, 14p bdi 4 trong céc chit
s6 trén 1a chinh hop chap 4 cia S phan ti: A ! =5.(5-1).(5-2).(5-3)
=5.4.3.2 = 12056

Trong mdi hang (Nghin, trim, chuc, don vi), mdi chir $6 ¢ mat: 120 : 5

=24 lan

Téng cac chir s6 ¢ mdi hang: (1 +2 +3 +4+5).24=15.24 =360
Téng cac sd duogce 1ap: 360 + 3600 + 36000 + 360000 = 399960

b) chir sb tan cung c6 2 cach chon (12 2 hoic 4)

bon chit s6 trudce 1a hoan vi cua cua 4 chir so con lai vaco Ps = 4! =4,

3.2 =24 cach chon

TAt ca c6 24 . 2 = 48 cach chon






