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Cac phwong phap co ban

1. Phwong phap dat nhan tir chung

a. Phwong phap
- Tim nhén tir chung 14 nhitng don, da thirc c6 mit trong tat ca cic hang tur.
- Phan tich mdi hang tir thanh tich cac nhan tir chung va mot nhan tir khac
- Viét nhan tir chung ra ngoai ddu ngoic, viét cic nhan tir con lai ciia mdi hang tir vao trong dau
ngoic ( ké ca dau cia chung ).
b. Bai tap vdn dung
Bai 1. Chirng minh rang véi moi sé nguyén n thi:
a) 55""'— 55" 154 b) n’(n + 1) + 2n(n + 1)}6
c) 24™'—-24":23 d) n*(n-1)-2n(n-1):6

Bai 2. Tim cdc cdp so nguyén (x, y) thod man mét trong cdc ding thirc sau:
a)x ty=xy b)xy —x+2(y—-1)=13
HD:
a) Tacd x+y =xy dugc viét thanh: xy—x—y =0.
Do do suy ra: x(y—1)—(y—1)=1hay (y-1)(x-1)=1

—1= —1=-1
Ma 1=1.1=(=1).(=1) nén: {°  hodc {"
x—1= x—1=-1
Clx=2_ _ [x=0
Do d6 hoac .

Viy ta c6 hai cp sd nguyén can tim 13 (0,0) va (2,2).

b) Phan tich vé trai ra thira s ta co:
xy—x+2(y—l):x(y—1)+2(y—l)=(y—l)(x+2).
V& phai bang 13=1.13=13.1=(-1).(-13) =(-13).(~1) nén ta 1an luot co:

y-1=1 |y-1=13 |y-1=-1 |y—-1=-13
x+2=13" |x+2=1" |x+2=-13" |x+2=-1

{x:ll {x:—l {xz—lS {x:—3

Hay: ; ; ; :

y=2 |y=14 |[y=0 y=-12

Vay ta c6 4 cap sd nguyén can tim 1a: (11,2); (-1;14); (-15;0); (=3;-12).

2. Phwong phap dung hﬁng déng thirc

a) Phwong phdp: St dung 7 HDT d3 hoc va mot s6 HDT bd sung sau day:

1. 2(a*+6*) =(a+bY +(a—b) 2. a*+b" =(a+b)(a-b)|(a+b) ~2ab]

3. a"+b'=[(a+b) —2ab]2 ~2(aby’ 4. a* +a’b +b* =(a* + ab+b?)(a® —ab+b?)
5. (a+b+c) =a’+b>+c? +2ab+2ac+2bc 6. a'+d’ +1=(a’ +a+1)(a2—a+1)

b) Bai tap vdn dung:
Bai 1. Phéan tich da thirc sau thanh nhan tir:
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a) a’+ b’ + ¢’ —3abc b) (x+1)4+(x2+x+1)2

d) (b2+cz)3+(c2—az)

5 3

c) (x+y)5—x5—y
HD:
a) Taco: a’ +b’ +¢’ —3abe :(33 +3a’b + 3ab’ +b3)+c3 —(3212b+3ab2 +3abc)
:(a+b)3+c3—3ab(a+b+c)
=(a+b+c)[(a+b)2—(a+b)c+02—3ab}=(a+b+c)(a2+b2+02—ab—ac—bc)

—(b2 +c’ )3

b) Ta coé: (X+1)4+(X2+X+1)2=(X+1)4+[X(X+1)+1]2
= (x+1)" +x3(x+1)" +2x(x +1)+1 = (x+1)2[(x+1)2+x2]+(2x2+2x+1)
= (2x? +2x+1)[(x+1)2 +1}: (x* +2x+2)(2x* +2x +1)

¢) Taco: (x+y) —x -y’ =x’ +5x'y +10x’y? +10x*y* + 5xy* +y° - x* -y’
=5xy(x3 +2x°y +2xy’ +y3) = Sxy[(ery)(x2 — Xy + y2)+2xy(x+y)}
= 5xy(x+y)(x2+y2+xy)

d) Tacé: (b2+<:2)3+(c2—az)3—(b2+c2)3 :(a2+b2)3+(c2—a2)

3 3

+(—b2—c2)
Talaico: Néux+y+z=0thi x> +y° +2° =3xyz
Mait khac: (az+b2)+(cz—az)+(—b2—cz)=az—az+b2—b2Jrcz—c2 =0
Suy ra (a2 erz)3 +(C2 —212)3 +(—b2 —02)3 =3(32 +b2)(c2 —ef)(—b2 —cz)
=3( 2+b2)(b2+(:2)(al+c)(a—c)
Bai 2. Phin tich da thirc thanh nhan ti: (a+b+c)’ —(a+b-c) —(b+c—-a) —(c+a-b)’
HD:
Ta co: (a+b+c)3—(a+b—c)3—(b+c—a)3—(c+a—b)3
=(a+b+c)3—[(a+b—c)3+(b+c—a)3+(c+a—b)3]
X=a+b-c
bat<y=b+c-a=>x+y+z=a+b+c
z=c+a-b
Suy ra: (a+b+c)3—[(a+b—c)3+(b+c—a)3+(c+a—b)3}

=(x+y+z)3 —(x3 +y’ +z3)=x3 +y’ +2 +3(x+y)(y+2z)(z+x)-x' -y’ -7’
:3(x+y)(y+z)(z+x) =3.2a.2b.2c = 24abc

Bai 3. Chirng minh rang véi moi sé nguyén n thi:

a) (n+3)— (n-1):8 b) 2n-1)’-2n+1:8
) (n+6)— (n - 6)i24 d) (Tn-2)*~(2n—7)*145
e) n°—n’:60 f) n’(n*-1):12
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HD:

e) Taco: n°—n’=n*(n*-1)=n*(n*-)(* +1) =n’(n-D(n +1)(n*>+1)
nn-Dm+1D):3;nn-1):2;nn+):2=>n’(n-1)(n+1):4
batn=5k;n=5k+1;n=5k+2;n=5k+3;n=5k+4 (keZ)

Ta chirng minh n*(n—1)(n+1)(n* +1): 5
Vay n® —n? chia hét cho 3, 4, 5 nén chia hét cho 60
f) V&imoi s6 nguyén n ta ludn co: n® —1:4 = n’*(n’ 1) 4
Laico n*(n*~D)=n(n-Dn(n+1):3 = n*(n*-1):12 vi(3;4) =1
Bii 4. Tim cdc cdp so nguyén (x, y) thod man mét trong cdc ding thire sau: x> —y* =21

3. Phwong phap nhom hang tir:

a) Phwong phap
Buéc 1: Chon va nhom 2 hoidc 3 ...hang tir thanh mot nhom sao cho mdi nhém sau khi phan
tich thanh nhén tir thi cac nhom nay c6 thira sé chung, hodc lién hé cac nhom 1a hang dang thirc.
Budéce 2:
+ Néu cac nhom c6 thira sé chung: Dit thira s6 chung ciia cac nhém 1am Nhén tir chung ra
ngoai ngodc khi d6 trong ngodc 13 téng cac cac thira s6 con lai ctua cac nhom.
Chuy:
+ Nhiéu khi dé 1am xuét hién thira sé chung (nhan tir chung) ta can ddi dau cac hang ti.
+ Tinh chit d6i ddu hang to: A =— (- A)
+ Néu lién hé cac nhom tao thanh hing dang thirc thi van dung hing ding thirc.
b) Bai tap van dung:
Bai 1. Phdn tich da thirc sau thanh nhan tu:

a) X’ +y —z" +2xy-2z-1 b) x* -y’ +z° - 2xz+2y -1

¢) x*-2x*—x’y’ +2xy’ d) (x+y+2z)(xy+yz+2zx)—xyz

e) X>+2xy+y —x—-y—12 f) xX’y+xy’ +xz° +yz’ +x’z+y’z+2xyz
HD:

a) Taco: X2+y2—22+2xy—2z—1=(x2+2xy+y2)—(zz+22+1)=(x+y)2—(z+1)2
b) Taco: X’ -y’ +2" —2xz+2y—1=(x*-2xz+2°)-(y’ -2y +1) = (x—z)’ - (y-1)’
) Taco: x*—2x' —x’y’ +2xy’ = x(x* - 2%’ = x’y’ + 2y’)
[ (2 -2) =y (2= 2) | =x (X -y ) (62 —2) = x (- y) (2 ~2) (6 Hxy )
d) Taco: (x+y+z)(xy+yz+2zx)—xyz
=X’y +XYZ+ X Z+ XY + Y Z+XyZ+XyZ+yZ' +XZ° —XyZ
:(X2y+xy2+Xyz)+(yzz+yzz+Xyz)+xzz+zxz

=xy(x+y+z)+yz(x+y+z)+xz(x+2)
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=y(x+y+z)(x+2z)+xz(x+2)
:(x+z)(xy+y2+yz+xz):(X+Z)(y+x)(x+y)

e) Taco: Xz+2xy+y2—X—y—12=(x+y)2—(X—y)—12=...=(X+y+3)(x+y—4)
f) Taco: )<2y+><y2+xzz+yzz+xzz+yzz+2xyz=xy(x+y)+zz(x+y)+z(x+y)2

=(x+y)(xy+Z’ +xz+yz) = (x+y)(y+2)(z+X)
Bai 2. Phédn tich da thirc sau thanh nhan tir:

a) x(y3—23)+y(z3—x3)+z(x3—y3) b) a(bz—cz)—b(cz—a2)+c(a2—b2)
c) 2a’b+4ab’ —a’c+ac’® —4b’c +2bc” —4abc d) X’y +xy’ +x2° +yz' + X’z +y’z+2xyz
HD:
a) Taco: x( ) (23 ) ( y3)=xy3—xz3+yz3—x3y+x3z—y3z
X (z—y)+y' (x—2)+2'(y—x)=x*(z-y) +y3[— z—y)—(y—x) ]+z3 y—x)

X (z=y)=y (z=y)-y'(y- X)+Z( x)=(z=y)(x' =¥’ ) +(y—x)(# -¥)

2

(
=(z-y)( )(x +xy+y) )( +yZ+Y)
=(z-y)(x-y)(x* +xy+y’ -2’ ) (z=y)(x=y)(x—2)(x+y+2)

b) a(b’-c’)- (c —a’)+c(a’ b2)—ab2—ac —bc? +ab” +ac’ —b’c
=ab(a+b)—c’(a+b)+c(a+b)(a—b)=(a+b)(ab—c’+ca+cb)=(a+b)(b+c)(a—c)
¢) Taco: 2a’b+4ab” —a’c+ac® —4b’c+2bc’ —4abe
=2a’b+4ab”> —a’c —2abc +ac’ + 2bc’ —4b’c — 2abc
= 2ab(a+2b)—ac(a+2b)+c’*(a+2b)—2bc(a+2b)
= (a+2b)(2ab—ac+¢c* ~2bc) = (a+2b)[a(2b—c)-c(2b-c) |
=(a+2b)(2b-c)(c-a)

d) Taco: X’y+xy’ +xz° +yz’ +X°2+y’z+2xyz

:xy(x+y)+zz(x+y)+z(x+y)2 =(x+y)(xy+22+xz+yz)

=(x+y)(y+z)(z+x)
Bii 3. Chirng minh rang véi moi sé nguyén n thi:
a) n’+ 3n°—n — 3:48 b) n*+ 3n°-n®> —3n:6
¢) 2n—-1)-2n+1:24 d) 2n’-3n’+n:6
e) " —n+12n:6 f) n*+ 2n’+3n”2n:8
g) 2n°+3n° +7n: 6 h) n*-2n’ - n® +2n:24
i) n*+6n’+11n* + 6n:24 j) n*-3n’—4n*>+16n:384 Vn>4,n=2k

k) n?-n®-n*+1:512VeN,n=2k +1 ) n*-n®—n*+n*i1152 VeN,n=2k +1
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HD:
j) Tacod: 384=2"3 vadiatn=2k
n*-3n’—4n*+16n=n’(n-4)-4n(n-4)=(n—4)(n’ —4n) =n(n —4)(n’ - 4)
=n(n—-4)(n’-4)=n-4)1n-2)n(n+2) (2)
Thay n = 2k ta duoc: (2) = (2k —4)(2k — 2)2k(2k +2) = 2* (k = 2)(k = n(k +1)
Véik=3:4: . thi (k—2)(k—Dn(k+1):8 va (k—2)(k—Dn(k+1):3
Do d6: 2*(k—2)(k—Dn(k+1):2".3
k) Taco: Taco: 512=2°
n?-n’-n*+1=n*(n*-D-*-DH=n*-D(n*-1)
=’ -1)(0° +D(n* -D(n* +1) =(n’ -1)*(n* +1)*(n* +1)
(n® +1)° 127
(n® =1y 1 2°

Vinlénénn2+1§2;n2—1§81/z{ van'+1:2.

Vay (n> =1)*(n* +1)*(n* +1): 2°
I) Tacé: 1152 =27.32
n*—n’-n*+n* =n’(m* -1)-n*(n* -1) =(n’ =1)(n® —n?)
=n’(n*=D(n*-1)=n*(n*-1)°’(n* +1) )
Vinlénén n*+1:2;n*~1:8% (n*-1)*:2°

Mit khac ta c6: (1) = n(n—1)(n+1)n(n—1)(n+1)(n* +1): 3* ¥ dpcm

13 03

4. Phéi hop nhiéu phwong phdp

Bai 1. Phén tich cac da thirc sau thanh nhan ti:

a) (a+b+c)2+(a—b+c)2—4b2 b) (X2+y2+xy)2_xzy2_y212_zzxz
] 81)(4(22—y2)—22+y2 d) x®+x"+x’y? +y -y
HD:

a) (a+b+c)2+(a—b+c)2—4b2:(a+b+c)2+(a—b+c+2b)(a—b+c—2b)
:(a+b+c)2+(a+b+c)(a—2b+c):(a+b+c)(a—b+c)

b) (x2 +y + xy)2 -x’y’ -y’z’ - 2°x’
=x"+yt +xPy? + 2%y +2xy’ 42Xy — X’y —y’Zt —Z2°x°
= x4+y4+2X2y2+2)<y()(2+y2)—22(x2 +y2)
=(x2+y2)2+2xy(x2+y2)—22(x2+y2)
=(x2+y2)(x2+y2+2xy—z2)=(x2+y2)[(x+y2)—zz}
=(x2+y2)(x+y+z)(x+y—z)

¢) Ta co: 81x4(22—y2)—zz+y2=81x4(22—y2)—(zz—y2)
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:(zz—yz)(8lx4—l) (
:(z—y)(z+y)(3x+1)
d) Taco: x* +x*+x’y’ +y* -y

zZ— y)(z+ y)(9x2 —1)(9){2 +1)
3x — 1)(97{2 +1)
6
=x" -y’ +x'+2x°y +yt —xy = (x3)2 —(y3)2 +(x2 + y2)2 -x’y’
:(x3 —y3)(x3 +y3)+(x2 +y° —xy)(x2 +y° +xy)
=(x—y)(x2 +Xy+y2)(x+ y)(x2 —Xy+y2)+(x2 +y’ —xy)(x2 +y’ +xy)
= (x2 +y + xy)(x2 +y° —xy)(x2 -y’ +1)
Bai 2. Phan tich da thirc thanh nhan tie: A =Xy’ (y—x) +y°x’ (Z— y) -z’x’ (z —X)
HD: I3 / 5 5 / \ 3\ 7
Cach 1: Khai trién hai trong ba so hang, chang han khai trién hai s0 hang dau r6i nhom cac so
hang lam xuat hién thira s6 chung z — x
A=x’y - X’y +y’Z —-y'Z’ —szz(z— X)
=y2(z3 —x3)—y3(zz—x2)—zzxz(z—x)
= yz(z—x)(zz+zx+x2)—y3(z—x)(z+x)—z2x2(z—x)
(z x)y’z +y’zx +x°y’ —y3z—y3x—z2xz)

2

I
= (z=x)ly’2(z-y)=x* (z=y)(z+y) + y'x(z-)
(z x)(z y)(y 72-X2-Xy+y X)
(Z X)(Z Y)I:Z y-‘rX +XY(y X):I
(Z X)(Z Y)(y X)(Xy+XZ+YZ)

Cich 2: Dé y ring: (z—y)+(y—x)=(z—x). Do vdy ta cé:
A=x’y(y-x)+yz’(z—y) —zzxz[z—y (y—x)]
Xy (y- X)+y2( —y)=2x (2-y)=2x (y-x)
(y- X)( ) (z—y)(yz —zx)
(y=x)x*(y- )(Y+Z) (z=y)7 (y=x)(y+x)
(y—x)(z- )( X’y -x’z+yz +xz)
(y=x)
)

'~<
><

y-x)(z—-y [xz z—x)+y(z- X)(Z+X)]
=(y—x)(z-y)(z—x)(xz+yz+xy)

Bai 3. Phén tich da thirc thanh nhan tir: (x — y)3 +(y—z)3 +(z- x)3

HD:

Cach 1: Patx—-y=a,y—z=b,z—x=cthia+b+c=0.
Khi d6tacd: a’+b’+c’ —3abc=0hay a’ +b’ + ¢’ =3abc
Vay: (X—y)3+(y—z)3+(z—x)3=3(X—y)(y—z)(z—x)

Cich 2: D¢ y rang; (a+b)3 =a’+3ab(a+b)+b’va (y—z)=(y—x)+(x—2)
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(x—y)3+(y—z)3+(z—x)3:[(y—x)+(x—z):|3+(z—x)3+(x—y)3
=(y—x)3+3(y—x)(x—z)[(y—x)+(x—Z)]+(X—z)3—(X—Z)3—(y—x)3
i d. Phdn tich da thirc sau thanh nhdn tir
a) a’(b—c)+b’*(c—a)+c’(a—b) b) xy(x+y)+yz(y+z)+zx(x+z)+3xyz
c) X +6xy+5y’—5y—x
HD:
a) Taco: az(b—c)+b2[—(b—c)—(a—b):|+c2(a—b)
a’(b—c)-b*(b—c)-b’(a—b)+c’(a—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)
b) Tacé: x* +6xy+5y° -5y —x = (x> + xy —x) + (5xy + 5y° = 5y)
=x(x+y-1D)+5y(x+y-1)=(x+y—-1)(x+5y)

¢) Taco: Xy(x+y) +yz(y+z)+zx(x+z)+3xyz
= [xy(x + y)+xyz] +[yz(y+z) +xyz]+[zx(z+ x)+xyz]
=xy(x+y+z)+yz(x+y+z)+zx(x+y+z) =(x+y+z)(xy+yz+2zx)
Phdn tich da thirc sau thanh nhén tir

liig); xy(x+y)—-yz(y+z)—zx(z—x) b) —¢’(a—b)+b’(a—c)—a’(b—c)
o) 2 (x-y)+x’(y—2z)+y'(z—x) d) ab(a+b)—bc(b+c)—ac(c—a)
HD:

(y+2z)-zx(z-x)
(y+z)-zx[(y+2z)-(x+Y)]

yz(y+ )—zx(y+z)+2zx(x+Yy)
)-z(y+z)(x+y)=(x+y)(y+2)(x~2)

N

[(a b)+ b—c)]—az(b—c)

(a=b)+b
2 (a—b)+b*(a- b)+b2(b ¢)-a*(b—c)

=(a=b)(b—c)(b+c)+(b—c)(b-a)(b+a)
=(a=b)(b—c)(b+c—a- @ (a=b)(b—c)(c-a)
¢) Tacod:z’ x y +x3[ ( z X]+y zZ— X)

Z'(x=y)=x*(x- YN+Y( x)=x(z-x)
= (x—y)(z3—x3)+(z—x)(y3—x3)
= (x—y)(z—x)(22+zx+x2)+(z—x)(y—x)(y2+xy+x2)
= (x—y)(z—x)(zz+zx+x2—yz—Xy—xz):(x—y)(z—x)(z—y)(z+y—x)

d) Taco: ab(a+b)—bc[(a+b)+(c—a)]—ac(c—a)
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= ab(a+b)—bc(a+b)—bec(c—a)—ac(c—a)
=b(a+b)(a—c)—c(c—a)(b+a)=(a+b)(b+c)(a—c)
Bai 6. Phén tich da thirc thanh nhén ti: x*(y—z)+y* (z—x)+z*(x—y)
HD:
Ta co: x4(y—z)+y4[—(y—z)—(x—y)]+z4(x—y)
—z)-y'(x—y)+z' (x~y)

y
(X“y )= (x=y)(y*~2")

Il

>
—_

<

|

N
N—

<
o~

(
(x3+xy2+x2y+y3—y3—yzz—yzz—z3)
(x —z3+y2(x—z)+y(x2—zz))
=(x—y (y z)(x z)(x2+xz+zz+y2+xy+yz)

Bai 7. Phan tich da thirc sau thanh nhan tir:
a) (x-y)-x’(1-y)+y*(1-x) b) 4a’b’(2a+b)+b’c*(c—b)—4c’a*(2a+c)

HD:
a) Taco:(x—y)- x3[( y)+(1- X)]+y (1-x)
= (x=y) =" (x=y)=x*(1-x)+y'(1-x)
= (x=y)(1-x")-(1-x)(x" -y’
= (x-y)(1- X)(1+X 2) (1- x)(x—y)(x2+xy+y2)
= (x-y)(I- x)(1+x+x —x’—xy— y) (x—y)(1-x)(1-y)(x+y+1)

b) Taco:4a’b’(2a+b)+b’c [ (2a+c¢)- (2a+b)]—4czaz(2a+c)
= 4azb2(2a+b)+b2 *(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+b)
= (2a+c)(2a +b)(2a1b2 —b’c—2ac’ +bc2) =(2a+c)(2a+b)(b—c)(2ab+2ac—bc)
Bai 8. Phdn tich da thirc sau thanh nhdn tu:
a) be(a+d)(b—c)—ac(b+d)(a—c)+ab(c+d)(a—b)
b) A:(x2 +y’ +zz)(x+y+z)2 +(Xy+yz+zx)2
HD:
a) Ta c6 :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—bec+ad —bd)(ac—ab)
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= (a+d)(b-c)c(b—a)—(c+d)(a—b)a(c—b)
= (b—c)(b—a)(ac+dc—ca—ad)=(b—c)(b—a)(c—a)d
b) Ta co: A:(x2+y2+zz)(x+y+z)2+(xy+yz+zx)2
=[(R+y?+2 )4 2(xy +yzezx) (X 4y’ + 2 )+ (xy + yz o 2x)’

Pit x> +y* +7° =a;xy+yz+zx=b:>A=(a+b)2 =(xz+y2+zz+Xy+yz+zx)2

Bai tap tw giai:
Phdn tich da thirc thanh nhan tir:
a) a(b+ 0)2 +b(a+c)2 + c(a+b)2 —4abc b) a(bz +C2)+b(02 +212)+C(812 +b2)+2abc

c) a3(b—c)+b3(c—a)+c3(a—b) d) abc—(ab+bc+ca)+(a+b+c—l)
Bai 9. Chirng minh rang véi moi sé nguyén n thi:

a) n°+4n+3:8VneN,n=2k+1 b) n°-n:l10

¢) n’(n*-1):60 d) n’—5n’+4n:120

e) mn(m’—-n’):3 ) m=1)’+n’+(n+1):9

g) 3n*—-14n’ +21n* —10n : 24
HD:
a) Taco: n*+4n+3=n+Dn+3)=R2k+2)2k+4) =4k +1)(k+2):8

b) Tacé: n° —n=n(n*-1)=n(n’>-1)(n’>+1)=n(n’ -1)(n’ —4+5)
=n(n—1)(n+1)(n*—4)+5n(n—1)(n+1)
=n(n—-1)(n+1)(n-2)(n+2)+5n(n—-1)(n+1)

Tt ca hai s6 hang déu chia hét cho 2 va 5 nén chia hét cho 10.

Nhan xét: n® —n déu chia hét cho 5 va 6 nén chia hét cho 30

¢) Tacé: n’(n* —1) =n*(n*-1)(n* +1) =n’(n’ = 1)(n* -4 +5)
=n’(n’ -1)(n* —4)+5n*(n* -1)
=n’(n-2)(n-1(n+1)(n+2)+5n*(n—1)(n+1)
Tacd: n; (n—2); (n—1); (n+1); (n+2) 1a 5 so ty nhién lién tiép nén ton tai so chia hét cho
3;4;5nén n*(n-2)(n—-D)(n+1)(n+2):60, 5n*’(n-1)(n+1):5 va n*(n-1)(n+1):12
Nén 5n’(n—-1)(n+1):60. Vay n*(n* -1) : 60
d) Taco: n°—5n’ +4n =n(n* -5n* +4)=n(n* -)(n* +4) = (n - 2)(n —DHn(n +1)(n +2)

Trong 6 s6 tu nhién lién tiép tdn tai 1 sb chia hét cho 4, cho 5, cho 6 nén tich cua chung chia
hét cho 120

e) Tacé: mn(m* —n’) =mn[(m’>-1)—(n° —1)]=mn(m* —1) —mn(n” —1)
=mn(m-1)(m+1)—mn(n—1)(n+1):3

f) Taco: (n—1+n’+(n+1)° =3(n*+2n)=3(n’—n+3n)=3(n’ —n)+9n
=3(n-DHn(n+1)+9n:9

g) Tacé: 3n* —14n’ +21n° —10n =n(3n’ —14n” +21In —10) =n(n-2)(3n”* —8n +5)
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=n(n-2)(n-1)Bn-5)=n(n—-1)(n—2)(3n-3+8)
=3n(n—-1)(n-2)(n+1)—-8n(n—1)(n—-2)

124 124

5. Phwong phap tach hang tir

Dang 1. Phdn tich da thurc thanh nhdn tw cua da thirc bdc hai
Cich 1: Tich hang tir bic nhit bx
Tinh a.c rdi phén tich a.c ra tich ctia hai thira s6 ac = ajc; = axco = ...

Chon ra hai thira s6 c6 tong bang b, chang han : ac =ajc; véia; +¢ci=b
Tach bx =a;x + cix

Dung phuong phap nhom sé hang dé phan tich tiép
Cach 2: Tach hang tir bac ax?
Ta thuong lam 1am xuét hién hang dang thtic: o’ —b* =(a—b)(a+b)
Cdch 3: Tach hang tir tu do ¢
Ta tach ¢ thanh c; va codé dung phuong phap nhom hang tir hoidc tao ra hing déng thirc
bang cach ¢ nhém véi ax? con ¢ nhom véi bx.
Bai 1. Phdn tich cac da thirc sau thanh nhan tir

a) 3x” +8x +4 b) 4x° —4x-3 c) x*—11x+8 d) x* +5x —24
e) x> +12x-5 ) 3x* = 7x+2 g) 4x> —4x -3 h) x> —5x+4
i)x2—6x+5 k) x2+7x + 12 ) x2+8x+15 m) x? —x — 12
n) x> — 13x + 36 0)2x*—-5x—12 p)3x*+13x - 10 q) 2x>-7x+3
r)3x>—16x+5 s)x*+x2+1 t) x*-7x>+6 u) x*+2x2-3
v) x> —=x—-2001.2002  x)x*-x+2017.2018

HD:

Cach 1: Tach hang tir giira
Taco:3.4=12=2.6, ma2+6=28
Nén ta dugc: 3x” +8x+4 =3x" +6x+2x+4=(3x+2)(x+2)
Cich 2: Tdch hang tir diu
Ta co: 3x* +8x+4=(4x" +8x+4)—x" =(2x+2) —x” = (x+2)(3x+2)
Cich 2: Tdch hang tir cudi
Taco: 3x* +8x+16—12 =(3x2 —12)+(x+16) =(x+2)(3x+2)
Dang 2. Phdn tich da thurc thanh nhédn tw cua da thirc bdc ba
Chu y:
- Néu f(x) c6 tong cac hé sb bang 0 thi f(x) c6 mot nhan tir 1a x — 1
- Néu f(x) c6 tong cac hé sd cuia cac hang tir bac chin bang tong cac hé sb cia cac hang tir
bac 1€ thi f(x) cO mdtnhan trla x + 1

Neéu f(x) c6 nghiém nguyén thi moi nghiém nguyén cua P(x) déu la mot trong cac udc so
cua hé so tu do ao
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- Néu P(x) c6 nghiém hitu ti thi moi nghiém hitu ti ctia P(x) c6 dang I , trong d6 r 1a udc cua
S
a0, s laudc ctaa, va(r,s) =1
Bai 1. Phédn tich da thirc sau thanh nhdn tir:
a)a’+4a’—29a+24 ¢)3x’ —7x* +17x -5 e) 3x’ —14x> +4x+3
b) x*+6x”+11x+6 d) 2x° —5x* +8x -3 f) x’ +5x” +8x + 4
HD:
a) Nhim nghiém nhén théy da thirc ¢6 ba nghiém 1a 1; 3 va — 8, nén s€ c6 chira cac nhan tir
(a—1),(a—3)va(a+8),
Néntacod:a’ +4a° —29a+24=(a’ —a’)+(5a” —5a) + (—24a + 24)
=a’(a—1)+5a(a—1)-24(a—1)=(a-1)(a’ +5a—24)=(a-1)(a-3)(a+8)
b) Nhim nghiém ta thdy da thic c6 ba nghiém nguyén l1a —1, —2, —3, nén ta phan tich :
X’ +6x° +11x+6:(x+1)(x+2)(x+3)

¢) Nham nghiém cho ta c6 nghiém la x = 1 ,néncoOnhantrla: 3x—1)

(O8]

Néntacod: 3x’ —7x* +17x = 5=3x" — x> —=6x* +2x +15x =5
=x*(3x-1)-2x(3x —1)+5(3x —1) = (3x - 1)(x” - 2x +5)
1

d) Nham nghiém cho ta c6 nghiém la x = > nénconhantrla: (2x—1)

Néntacod: 2x° —5x>+8x—-3=2x"—x*—4x* +2x +6x -3

=x*(2x —1)-2x(2x —1)+3(2x -1) = (2x -1)(x* - 2x +3)
e) Nham nghiém cho ta nghiém 13 : x = _?1 néncod 1l nhantorla: 3x+ 1)

Taco: 3x’ —14x> +4x+3=3x"+x* —15x" - 5x +9x + 3
= X7 (3x+1)=5x (3x+1)+3(3x +1) = (3x +1)(x* - 5x +3)
f) Céach 1 : bAm may tinh cho ta nghiém 1a : x =—1 vax=—2
Nhu vay ta cé : X3+5X2+8X+4=(X+1)(X+2)2

Cach 2 : Nhan xét : Téng cac hé s cua hang tir bac chan béng téng cac hé sb cua hang tur
bac 1¢é nén da thirc c6 mot nhan tir la: x + 1
Nhu vay ta co: x* +5x*> +8x +4 :(x3 +);2)+(4)c2 +4x)+(4x+4) :(x+1)(x+2)2

Bai 2. Phan tich da thirc thanh nhan tu:

a) x’—x’—4 b)x*-2x -4 ¢) x> +x* +4
d) x’—5x>+8x—4 e) x° —19x -30 f) x* +4x>-7x-10
g)3x’ —7x* +17x -5 h) x> +5x* +8x +4 i)x*-5x*>+8x -4
j) 4x° —13x> + 9x—18 k) 2x =3x*(x* = x+ D)+ (x> —x +1)°

HD:

a) Ta nhan thiy f(2) = 0 nén x = 2 1 nghiém cta f(x) nén f(x) c6 mot nhan tir 1a x — 2.
Do d6 ta tach f(x) thanh cac nhdm c6 xuat hién mot nhan tir la x — 2
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b)

d)

g

h)

1)

k)

Cich I: X’ —x =4 =(x"=2x" )+ (x> = 2x) +(2x - 4) = (x = 2)(x* +x +2)
Cich 2: X’ -x’~4=x"-8-x"+4=(x’-8) - (x’ —4) =(x-2)(x" +x+2)
Ta nhén thiy da thirc P(x) = x* — 2x — 4 ¢6 sb nghiém la x =2
Do @6, ta c6 P(x) = ( x — 2)Q(x)
Chia da trhirc P(x) = x* — 2x — 4 cho nhi thitc x — 2 , ta duoc thuong s6 1a
QXx)=x>+2x+2=(x+1)*+1
Suy ra P(x) = (x — 2)(x? + 2x + 2)
VayP(x) =x* —2x -4 =(x-2)(x> +2x +2)
Tacocacudccuadla:+1;+2; +4
Nhan thdy x = —2 13 nghiém cta da thirc vay da thirc c6 1 nhan tir 1a: x — (-2) =x + 2
S 42X X +4=x+2)(x* —x+2)
Hodc: X’ +x° +4=(X"+8)+(x* —4) = (x +2)(x* = x +2)
Nhén thay x = 1 12 nghiém cua da thirc nén c6 1 nhén tir [a: x — 1
X' =5 +8x—4 =(x’—x")—(4x* —4x)+(4x—4) = (x - D(x = 2)°
Tacé x =—3 langhiém nén coénhan trla x + 3
x*—19x =30 =x" +3x>-3x* -9x—-10x =30 = (x + 3)(x* = 3x —=10) = (x + 3)(x + 2)(x = 5)
Ta c6: x =—1 1a nghiém cuta da thirc nén c6 nhan tir la: x + 1
X H+4x7—7x-10=x"+ x> +3x* +3x -10x =10 = (x + )(x = 2)(x +5)
Céc wéc cta 5 1a: +1;+5. Nhan thdy da thirc khong c6 nghiém nguyén, ta di tim nghiém hiru

U(-5
WCﬁadathli'CX:B@ peU(-5)
qeU@)

q
Ta thdy nghiém cia da thic [a  x :% nén c6 nhan tir x —% hay 3x — 1

Vay: 3x° —7x> +17x =5=3%x" = x> —6x” +2x +15x = 5= (3x = 1)(x* = 2x +5)
Ta c6 x =— 1 1a nghi€ém cua da thirc nén ¢6 mdt nhan tirla x + 1
X* 5% +8x+4 = (x> +Xx7)+ (4x* +4x) + (4x + 4)
Ta c6 x =1 la nghiém cua da thirc nén c6 mot nhan ttr la x — 1
X’ —5x°+8x—4=x"—x"+4x—-4x> +4x -4
Cacudccual8la+1,+£2,£3,+£6,+9, £+ 18.
Ta nhén thiy x = 3 12 nghiém cua da thirc 4x” —13x>+ 9x—18 nén ta c6:
47— 12x° = x> 4+ 3x+ 6x —18 =4x*(x —3) = x(x =3) + 6(x —3) = (x = 3)(4x* — X +6)
bit y=x>—x+1, ta co:
2% = 3x°(xT —x+ D)+ (x> —x+1)’ =2x> = 3x’y+y’ =2x’ - 2x’y - X’y +y’

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

Dang 3. Phdn tich da thirc thanh nhén i ciia da thive bic béon

Bai 1.

a)
b)

Phan tich cac da thirc sau thanh nhan tir:
P(x) =6x* +19x* +15 e) f(x)=x*+6x>+13x> +12x + 4
Qx)=x'+x"+2x" +x+1 f) P(x) =2x* - 7x’ = 2x* +13x+6
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c) f(a)=6a*+7a’-37a’—8a+12 2) Q(x)=x"+x’-x-1
d) f(x)=2x"-5x"-5x"+5x+3
HD:

a) Pity=x%c6 P(y)=6y +19y+15
Taco: 6y° +19y+15 = 6y° +9y+10y+15 = 3y(2y+3)+ 52y +3) =2y +3)3y +5)
Do dé P(x) = 6x*+ 19x*> + 15 =(2x* + 3)(3x’ + 5)
b) QX)=x"+x’+2x7 +x+1=x'+ X +xH)+ (X +x+ D) =x*(X>+x+ D)+ (x> +x+1)
=(xX*+x+D)(x*+1)
¢) Nham nghiém ta thiy da thirc c6 nghiém la x =2, x =—3 hay c6 I nhantir lax —2 vax +3
Taco: f(x)=6a’+7a’ —37a> ~8a+12 = (6a* —12a’) + (19a’~38a") +(a’ —2a) - (62 —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)
d) Ta co tong chin bang tong 1é nén c6 nhan tir: x + 1, sau d6 lai tong chin bang tong 1é.
f(x)=2x"-5x" = 5x> +5x +3=2x"—5x" = 5% +5x +3 = (x = D)(x + 1)(x = 3)(2x +1)
e) Thay téng cac hé s6 bac chin bang tong hé s bac 1¢, nén da thire ¢6 1 nghiém bing —1
Taco: f(x)=x"+6x’ +13x” +12x +4 = (x* +x7) + (5% +5x7 )+ (8x” +8x ) + (4x +4)
=X3(X+1)+5X2(X+1)+8X(X+1)+4(X+1)=(X+1)(X3+5X2+8X+4)
f) Nham nghiém ta thiy x = 3 1 nghiém cta da thirc P(x) nén c6 nhan tir 1a x — 3
P(x)=2x"-7x’ = 2x +13x + 6 =2x" —6x> —x* +3x* = 5x" +15x - 2x + 6
=(2x* —6x’)—(x’ =3x*) - (5x* —15x) - (2x — 6)
=2x’(x=3)—-x*(x =3)-5x(x-3)-2(x=3) = (x - 3)(2x’ —x* = 5x = 2)
=(x-3)(2x° —4x* +3x* = 6x +x—2) = (x = 3)(x = 2)(x + )(2x +1)
g) Ta co tdng cac hé sd bang 0 va tong chin ciing bang tong 1é nén c6 nhan tir x2 — 1
QX)) =x"+x"—x-1="-D+ (X -x)=(x =D +DE*+x +1])

Bai 2. Phén tich cac da thirc sau thanh nhan ti:

a) A=x"+2017x>+2016x +2017 d) D=x"+1997x> +1996x +1997

b) C=x*+2012x">+2011x + 2012. e) M =x"+2004x* +2003x + 2004

c) B=x"+2010x>+2009x +2010 f) N=x"+2008x*+2007x + 2008
HD:

a) A=x"+2017x>+2016x+2017 = (x* —x)+2017x> +2017x +2017
=x(x’ =D +2017(x* +x+1) = x(x = D)(x* +x + 1) +2017(x* +x +1)
=(xX*+xX+Dx(-1)+2017]= (x> +x+1)(x> —x +2017)

b) C=x*+ 2012x>+ 2011x + 2012 =(x* - x)+(2012x* +2012x +2012)
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= x(x*= 1) + 2012(x* +x+1) = x(x —1)(x*+x+1) )+ 2012(x* +x+1)
= (2 +x+1)[x(x 1) + 2012] =(x” +x+1)(x* —=x + 2012)
©) B=x"+ 2010x”+ 2009x + 2010 =(x"-x)+(2010x> +2010x +2010)
= x(x=1)(x* +x+1)+2010(x* +x +1) = (x* +x+1)(x* = x+2010).
d) D=x"+1997x> +1996x +1997 = (x* + x* +1) +(1996x” +1996x +1996)
= (%7 +x+1)(x7 = x+1)+1996(x* +x+1) =(x* +x +1)(x* = x +1997)
e) M =x*+2004x>+2003x +2004 = 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)
f) N=x"+2008x+2007x +2008 = (x +x +1)(x* = x +2008)

Dang 4. Phdn tich da thurc thanh nhdn tw ciua da thirc bdc cao
Bai 3. Phdn tich da thirc sau thanh nhdn tir:

a) x*+14x* +1 b) x*+98x* +1

¢) X +x’+x +x’+x*+1 d) x"+x"+x"+. . +x>+x+1

e) 2x° —3x*+6x’ —8x*+3 f) x°—x*-9x’+9x’

g) x*—=5x*+4x° +4x* - 5x +1 h) 3x°—10x’ +34x* —47x’ +52x*> + 8x — 40
HD:

a) Taco: x* +14x* +1=x"+2x* +1+12x* = (x* +1) +12x*

(x* +1) +2.(x* +1).2x +4x* —4x* (x* +1) +8x*

(X +1+2x° ) (2)(3—2)()2

(x4+1+2x2 2x° +2x)(x4+1+2x2+2x3—2x)
(

(x°

b) Taco: x* +98x* +1

x* + ) +2(x4+1) .8X2+64x4—16x2(x4+1)+32x4

x*+8x7 +1) —16x7 (x* +1-2x7) = (x* +8x* +1) —(4x’ ~dx)’
¢) Taco: (x +x° + 3)+(x“+x +1) (x4+x2+1)+(x4+x2+1)
=(x +X +1)(x3+1) (X +x+1)(x2—x+1)(x+l)(x2—x+l)
—(xz—x+l) (x )(x2+x+1)
d) Taco: x"+x"+x’+..+x*+x+1= (x“+x1°+x9)+(x8+x7+x6)+...+(x2+x+l)
—(x +x" +x )+(x +x+x )+...+(x2+x+l)

= 9(x +x+l)+x6(x2+x+1)+...+(x2+x+1)

2+X+1)(X9+X6+X3+1)=(X+1)(X2+1)(X4—X2+1)(X2—X+1)(X2+X+1)
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e) Tacod: 2x° —3x*+6x° —8x* +3=2x" —2x* —x* + x> +5x> - 5x* = 3x* +3
=2X4(X—1)—X3(X—1)+5X2(X—1)—3(X2—1)=(X—1)2(X2+3)(2X+1)

f) Taco: x°—x*-9x’ +9x° :xz(x4—x2—9x+9)

=x’ [Xz(x2 —1)—9(X—1)] =x’ [X2(x—l)(x+1)—9(x—1)] = )(2(><—1)(>(3 +x° —9)
g) Tanhan thay da thie x° —5x* +4x> + 4x” —5x +1c6 mot nhan tir 1a x + 1.
Do do6:
X’ —5x* +4x° +4x> - 5x +1 :(XS +x4)—(6x4 +6X3)+(10x3 +10xz)—(6x2 +6X)+(x+1)
h) Nhan thy da thirc ¢6 2 nhan tir 1: x — 1 va 3x + 2. Do d6 da thuc di cho bang:
(x=1)(3x +2)(x* =3x> +11x* —14x +20) = (x 1) (3x +2)(x” = 2x +4)(x* =x +5)

6. Phwong phap thém bot cung mot hang tir.

a) Phwong phdp:

- Céc da thirc khong thé sir dung cac phuong phap nhu dit nhan tir chung, nhom hang tir va
st dung hang ding thuc ciing nhu doan nghiém,

- Trong cac thanh phan cua da thirc c6 chtra cac hang tir bac 4, ta s& thém bot dé dwa vé hang
dang thirc s6 3 : a> —b” =(a—b)(a+b)

3m+l 3m+2

- Pdi voi da thac bac cao cbd dang x™™" +x +1 ludén luén c6 nhan t&r chung la binh
phuong thiéu cua tong hodc hiéu, nén ta thém bét dé lam xuat hién binh phuong thiéu cia
téng hoac hiéu:

b) Bai tap ap dung
Bai 1. Phdn tich da thirc sau thanh nhdn tir:
a) 4x* +81 b) 64x* +y* c) 4x*+yt
d) 4x* +1 e) x'y*+4 ) x*+x*+1
g) x +x +1 h) x"+x’+1 i) xX’+x-1

HD:
a) Taco:4x*+81= (2x2)2 +97+22x°.9-2.2x7.9 = (2« +9)2 —36x>
b) Taco: 64x* +y* =(8x°) +(y*) +2.8x°y> ~2.8x°y" =(8x* +y*) ~16x°y’
¢) Tacor dx* +y* =(2x°) +(y*) =(2¢°) +(y*) +22x%y° —4x’y?
d) Taco: 4x*+1=(2x") +1+2.2x" 1-4x" =(2x* +1) —(2x*)
@) Taco: x'y' +4=(x*y’) +2° =(x’y*) +2° +2x°y2 2-4x°y = (x’y* +2) —(2xy)’
f) Taco x*+x'+1=x' +x'+x' +1-x* =x* 4 2x +1-x* (x* +1) —(x)
g) Taco: X +x +1=x"+x"+(x* +x) +1-x" —x = (x" = x) +(x* =x* )+ (x* +x +1)

=X(X6—1)+X2(X3—1)+(X2+X+1)=X(X3+1)(X3—1)+X2(X3—1)+(X2+X+1)
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h) Taco: x"+x* +1=(x"=x)+(x* +x+1) =x(x° =1)+ (x> +x+1)
=x(x3—1)(x3+1)+(x2+x+1)=x(x—1)(x2+x+l)(x3+1)+(x2+x+1)
i) Taco: x5+x—1=(x5+x2)+(—x2+x—1)=x2(x3+1)—(x2—x+1)

Bai 2. Phéan tich da thirc sau thanh nhan tir:

a) x*+x+1 b) x*+324 c) x'+64
d) 81x* +4y* e) 4x'y* +1 f) 4x*+81
g) 64x* +y* h) a*+64 i) a*+4b’
HD:
a) Taco: x +x+1=(x8 ) (x2+x+1)— 2(7{6—1)-1-()<2+x—i-1)
=x"(x’+1 ) (x +x+1) (x2+x+1)

b) Taco: x*+324=(x*) +(18) =(x*) +(18) +2.x%18-36x" = (x> +18) —(6x)’

)
¢) Taco: x*+64=(x*) +8 =(x*) +8 +2x*8-16x> =(x* +8) —(4x)’
(

2

d) Taco: 81x4+4y4:(9x2)2+ 2y ) =(9x ) +(2y° ) +2.9x2.2y* —36x’y’
€) Taco:4x'y'+1=(2x7y*) +1=(2x"y ) +142.2x%y? —4x%y? :(2X2y2+1)2—(2xy)2
N Taco: dx' +81=(2x) +9° =(2x%) +97 +2.2x°.9-36x" = (2x> +9) —(6x)
g) Taco6dx' +y' =(8x%) +(y) =(8x%) +(y*) +28x%y" ~16x°y* =(8x* +y*) —(4xy)’
h) Taco: a'+64=(a>) +8°=(a) +8 +2a°8-16a> =(a> +8) —(4a)’
) Taco:a’+4b' =(a’) +(2b°) +2a%.2b> ~da’b’ = (a’ ~2b7) —(2ab)’
Bii 3. Phan tich da thirc sau thanh nhan tie:

a) x°—64y° b) x°—x*-1 c) x> +x*+1
d) x*+x*+1 e) x*+x’ +1 ) x*+x7+1
g) x*+98x* +1 h) 2’ +a’+1 i) a*+3a>+4

HD:
a) x°—64y° =(x*) —(8y’) =(x* -8y’ )(x* +8y’)
b) Ta co: x5—x4—1=(x5—x4+x3)—(x3+1)=x3(x2—x+1)—(x+1)(x2—x+1)
¢) Ta co: x5+x4+1=x5+x4+x3+1—x3=x3(x2+x+1)—(x—1)(x2+x+1)
d) Ta co: X8+98X4+1=(X8+2x4+1)+96x4
= (x* 1) #1653 (x* +1) +64x* ~16x> (x *+1) +32x*
= (x* +1+8x%) —16x7 (x* +1-2x*) = (x* +8x* +1) —(4x* ~4x)’
e) Cach I: x4+x2+1=(x4+2x2+1)—x2=(x2+1)2—x2—(xz—x+l)(x2+x+l)
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Céach 2: x4+x2+1=x4—x3+x2+x3+1:x2(x2—x+1)+(x+1)(x2—x+l)
Céch 3: x4+x2+1=x4+x3+X2—(x3—l)zxz(x2+x+1)+(x—1)(xz+x+1)
f) Taco: x*+x +1=x+x"+x° = x*+1=(x*+x+[x* —(x=1)(x’ +1)]
g) Ta co: X64+x32+1:x64+2x32+1—x32:(x32+1)2— 32:(>(32+1+x“’)(x32+l—x“’)
h) Ta co: a‘°+a5+1:( 0 _ ) ( )+(a2+a+1)—a( 1)+a2( 3—1)+(a%a+l)
=a((a3)3—1)+a2(a ) (a +a+1) a(a )(a +2a’ +1)+a ( 1)+(a2+a+1)
:(a7+2a4+a)(a 1)(a +a+1)+a2(a 1)(a +a+l) (a2+a+1)

=(a2+a+l)[(a7+2a +a)(a—1)+(a3—a )+1]

7. Phwong phap ddi bién s (hay dat din phu)

a) Phuwong phap:
Trong m@t sci> bai toan, ta nén dua mét bién phu vao dé viée g‘iéi bai toan duoc gon gang,
tranh nham lan. Dét an phu d€ dua vé dang tam thirc bac hai roi s dung cac phuong phap
co ban khéac va ti€p tuc phan tich.

b) Bai tdp dp dung

Dang 1. Pt bién phu (x> + ax + m)(x> + ax + n) +p

7 3 x m+n 3 ~ A T
Phwong phdp: Dt x*+ax=t hodc x’+ax+ =t dé dua da thirc vé da thirc voi an t.

Thay t nguoc lai ta dugc két qua.
Bai 1. Phdn tich da thirc sau thanh nhadn tir:

a) (x> —4)(x*~10)-72 b) (x*+x) —2(x* +x)-15

c) (x +x+1)(x2+x+2)—12 d) (x2+3x+1)(xz+3x—3)—5

e) (x2+4x+8)2+3x3+14x2+24x f) (X2+2X+7)—(x2+2x+4)(x2+2x+3)
HD:

a) Dit x> —4 =t khi d6 da thtrc tro thanh:
t(t=6)-72=" —6t-72=(t-12)(t+6) = (x> ~16)(x* +2) = (x —4)(x +4)(x* +2)
b) Pit x> +x =1y taco: y2—2y—15=(y—3)(y+3)=(x2+X—3)(X2+X+3)
¢) bit x> +x =t khi d6 da thuc tré thanh:
(t+1)(t+2)-12=t+3t-10=(t-2)(t+5) =(x =1)(x +2)(x* +x+5)
d) bit: x* +3x =t , Khi d6 da thuc tré thanh:
(t+1)(t-3)-5=t —2t-8=(t+2)(t—4) =(x*+3x+2)(x’ +3x —4)
€) Taco: (x*+4x+8) +3x’ +14x> +24x = (x* +4x +8) +3x(x* +4x +8) +2x°
Pit: x> +4x+8=y ¥ y> +3xy+2x’ (1)
Ta xem da thuce (1) da thirc bac hai cia biényvc’ri cachésdlaa=1:b=3x;c= 2x>
Taco: 1.2x* =2x* =x2x,x+2x=3x=Db
Suyra: y’ +3xy+2x’ =(y2+Xy)+(2xy+2xz)=(X+y)(2x+y)
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f) Diat: x”+2x =t, khi d6 da thuc trd thanh :
(t+7)—(t+4)(t+3)=t+7—t* = Tt—12=—t* -6t —5=—(t +1)(t +5),
Thay t tré lai ta dugc :—(x2 +2x +1)(x2 +2x +5) = —(X +1)2 (x2 +2x +5)

Bai 2. Phédn tich da thirc sau thanh nhan tir:

a) (X2+2X)2+9X2+18X+20 b) (x2+8x+7)(x+3)(x+5)+15

c) (X2+3X+1)(X2+3X+2)—6 d) x2+6xy+9y2—3(x+3y)—4

e) 4x’ +4xy+y’ +10x +5y—6 f) x*+8xy+16y° +2x +8y—3
HD:

a) (x2+2x)2+9x2+18x+20:(xz+2x+4)(x2+2X+5). Pt x> +2x =t

b) (x*+8x+7)(x+3)(x+5)+15=(x"+8x+10)(x” +8x +12). Dat x” +8x+11=t

) (X7 +3x+1)(x*+3x+2)—6=(x>+3x -1)(x” +3x +4). Pat x* +3x+1=t

d) x2+6xy+9y2—3(x+3y)—4:(x+3y)2—3(x+3y)—4. batx +3y=t

€) 4x”+4xy+y’ +10x+5y—6=(2x+y’ ) +5(2x +y)—6. Dt 2x +y =t

f) x> +8xy+16y° +2x+8y-3=(x+4y) +2(x+dy)-3. Patx +dy =t
Dang 2. Dt bién phu dang (x + a)(x + b(x + ¢)(x +d) + e

Phwong phdp : Bién d6i da thic vé dang (x*+ax +m)(x* +ax+n)+p roi dit 4n phu nhu trén
Bai 1. Phdn tich da thirc thanh nhdn ti:

a) (x+1)(x+3)(x+5)(x+7)+15 b) x(x+4)(x+6)(x+10)+128

c) (a+1)(a+2)(a+3)(a+4)+1 d) (x+2)(x+3)(x+4)(x+5)-24

e) (4x+1)(12x—1)(3x+2)(x +1)—4 f) (x—4)(x-5)(x—6)(x—7)-1680
HD:

a) Taco: (x+1)(x+3)(x+5)(x+7)+15:(x2+8x+15)(x2+8x+7)+15
Dit t=x"+8x+11 taduge (t+4)(t—4)+15=t"-1=(t-1)(t+1)
Thay lai t=x"+8x+11 ta dugc (x*+8x +10)(x” +8x +12)

Vay: (x+l)(x+3)(x+5)(x+7)+15=(x2+8x+10)(x+6)(x+2)

b) x(x+4)(x+6)(x+10)+128=(x>+10x+8)(x* +10x+16) = (x+2)(x +8)(x* +10x +8)
Ciich 2: x(x +10)(x+4)(x+6)+128 = (x” +10x)(x +10x +24) +128

¢ (a+1)(a+2)(a+3)(a+4)+1=(a’ +5a+5)

d) (X+2)(X+3)(X+4)(x+5)—24=(X+1)(x+6)(x2+7x+16)

¢) (4x+1)(12x-1)(3x+2)(x+1)-4=(12x> +11x -2)(12x* +11x +3)

N (x—4)(x=5)(x=6)(x=7)-1680 =(x ~12)(x +1)(x* ~11x+70)

Bai 2. Phan tich da thirc thanh nhan ti:
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a) (x*+3x-4)(x* +x-6)-24 b) (2x-1)(x-1)(x-3)(2x+3)+9
¢) (4x+1)(12x=1)(3x+2)(x+1)-4 d) 4(x” +15x +50) (x> +18x +72) -3x
e) (3x+2)(3x=5)(x-9)(9x+10)+24x> ) (x+y)(x+2y)(x+3y)(x+4y)+y"
HD: Bién doi da thirc dua vé dang nhu bai tdp 1
a) Tacéd: (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 thic tré thanh : (t—8)(t—3)-24=t> 11t =t(t—11)
Thay t tré lai ta dugc : (x” +2x)(x* +2x —11) = x(x +2)(x* +2x - 11)
b) Taco: (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)
¢) Tacod: (4x+1)(3x+2)(12x —1)(x +1)—4=(12x" +11x +2)(12x* +11x ~ 1) - 4
Dit 12x” +11x = t, Khi d6 da thtc trd thanh: (t+2)(t—1)-4=t>+t—6=(t—2)(t+3)
Vay @ (4x+1)(12x-1)(3x+2)(x +1) -4 =(12x" +11x -2)(12x +11x +3)
d) Taco: 4(x* +15x+50)(x” +18x +72)=3x* =4(x +5)(x +10)(x +6)(x +12) = 3%’
=4(x* +17x+60)(x” +16x +60) - 3x*

Pit t=x>+16x+60=x>+17x+60 =t +x = 4‘[(t+x)—3x2 =4t* + 4xt - 3x°

bén day ta xem da thirc 4t* + 4xt —3x> 1a da thirc bac hai ctia bién t vdi cac hé sb:

a=4,b=4x, c=-3x". Dung phuong phéap tach han tir cudi ta duoc:

482 +4xt—3x2 = (2t +x)" —(2x)" = (2t - x)(2t +3x)

=(2x7 +31x +120) (2% +25x +120) = (x +8)(2x +15)(2x” +35x +120)

€) Tacé: (3x+2)(3x—5)(x—9)(9x +10) +24x* = (9x* = 9x ~10)(9x” +9x —10) +24x

bat y =9x*> —9x —10, khi do da thuc tr¢ thanh: y(y+10x)+24x* = y* +10xy —24x’

Tim m.n = 24x*> vam + n = 10x ta chon dugc m = 6x , n = 4x

Ta dugc: y* +10xy + 24x° :(y+6x)(y+4x)

Do d6 (3x+2)(3x—5)(x—9)(9x +10)+24x> = (9x> —3x —10)(9x” —5x ~ 10)

f) Taco: (X + y)(x + 2y)(x +3y)(x + 4y) +y'= (x2 +5xy +5y° )2
Bdi 3. Cho biéu thirc: A=(b*+c*—a?) - 4b’c’
a) Phantich A thanh nhan tur

b) Ching minh rang: Néu a, b, ¢ 12 d6 dai cac canh cta 1 tam giac thi A <0
HD:
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a) Ta C(’):A=(b2 +cz—az)2 —4b°¢’ =(b2+c2—az)2 —(2bc)2
=(b2+c2—a2—2bc)(b2+cz—az+2bc)=(b+c—a)(b+c+a)(b—c—a)(b—c+a)

b) Via, b, ¢ 1a d6 dai ba canh cta 1 tam gidc nén:
b+c-a>0,b+c+a>0,b-c—-a<0,b-c+a>0% A<0

Dang 3. Pt bién phu dang (x + a)* + (x +b)* + ¢
a) Phwong phap

Déttzx+¥:>x=t—a+b
S f () = (=30 gyt (- ARyt — 22 a) +(t+b2a) ce=ct' 1 dt? te
b) Bai tdp dap dung
Bai 1. Phdn tich cdc da thirc sau thanh nhdn tir thanh nhdn tu.
a) Q(x)=(x-3)" +(x~1)"~16 b) P(x)=(x+3)" +(x+5)* -2
¢c) R®)=(x+3)'+x+1)*-16 d) f(x)=(x+3)*+(x+5)*-16

HD:
a) baty=x— 2, khi d6 da thuc tr¢ thanh

Q(y)=(y-1)"+(y + 1)’ ~16=2y* +12y* =14 =2(y* +7)(y +1)
Do d6 Q(x)=2(x"—4x +11)(x—3)(x -1).
b) Dit t=x+4=>x=t-4=>Px)=(t-D"+(t+1)* -2
P(x) = (t-1)’ +(t+1)2T =222t 1120 =26(8 +6) = 2(x +4)°| (x+4) 46|
©) Pat t=x+2=R(x)=(t+1)* +(t-1)* =16 = 2(t* + 6t> = 7)
d) Pat t=x+4=f(x)=(t+1)* +(t—=1)* =16 = 2(t* + 6t> - 7)
Dang 4. Dt bién phu dang ding cip

Bai 1. Phén tich cac da thirc sau thanh nhédn tiv thanh nhan ti.

a) (x> +1)" +3x(x* +1)+2x° b) (x* +4x +8)" +3x(x* +4x +8) +2x°
c) 4(><2+x+1)2+5x(xz+x+l)+x2 d) (X2—X+2)4—3X2(X2—X+2)2+2X4
e) (Xz—X—1)4+7X2(X2—X—1)2+12X4 f) 10(X2—2X+3)4—9X2(X2—2X+3)2—X4

HD:
a) Pt x* +1=t, khi d6 da thic tré thanh: t* +3xt +2x°
Ta xem da thire trén 1a da thirc bac hai cua bién t véicachésdlaa=1;b=3x;c = 2x>
Tacéd: ac=1.2x> =x.2x,x +2x =3x=b. Do d6 ta co:
t* +3xt +2x° =(t2 +Xt)+(2Xt+2X2) = t(t+x)+2x(t+x) =(t+x)(t+2x)

Thay t=x"+1 ta duoc: (X2+1+X)(X2+1+2X)=(X+1)2(X2+X+l)
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b) Taco: (x* +4x+8) +3x(x* +4x +8)+2x% = £ +3xt +2x” = (t+x)(t+2x)

¢) Taco: 4(x2+x+l)2+5x(x2+x+l)+x2 = 4t* +5xt+x* = (t+x)(4t +x)

d) Pat (x’ —x+2)2 = t, khi d6 da thirc trer thanh: £ —3x’t+2x* = (t—x7)(t-2x?)

e) Dit (><2—x—1)2 = t, khi d6 da thirc tro thanh:  * + 7%t +12x” = (t+3x7)(t+4x?)

f) Pat (x* ~2x+3) =t, khi do da thic tré thanh: 10> ~9x°t —x* = (t—x*)(10t + x?)

Dang 5. Pt bién phu dang khdc
Bai 1. Phén tich thanh nhéan tii da thirc. P(x)=2x"+3x’ -9x*> —-3x+2

HD:

Da thire dang: P(x) = ax*+bx’+ cx’ + kbx + avéik=1hoick=-1
Cich gidi: Paty = x> + k va dua P(x) vé dang chira hang tir ay® + bxy roi str dung HDT
PDaty=x?>-1suyray?=x*-2x2+1
Bién ddi P(x) = 2(x* — 2x2+ 1) + 3x® — 5x2 — 3x
=2(x2 - 1) +3x(x>*-1)-5x
Tu do6 P(y) = 2y? + 3xy — 5x?
Tim m, n sao cho m.n =—-10x?> vdam + n = 3x chon m = 5x , n = -2x
Ta c6 : P(y) = 2y? + 3xy — 5x?=2y? — 2xy + 5xy — 5x*= = (y — x)( 2y — 5X)
Do do, P(x) = (x> —x—1)(2x*>+ 5x - 2).

Bai 2. Phan tich thanh nhéan tir da thire. P(x) =x* —x3 —10x* +2x + 4

HD:

2

Da thire dang: P(x) =x*+bx’ + cx* +dx + e voi e=—
b

Cich gidi: Dit bién phu y = x* +% va dua P(x) vé dang c6 chira y?+ bxy r6i stt dung HDT

Déthayb=1,d=2,e=4,dity=x2-2 Y2 y?=x*—4x>+4

Bién d6i P(x) = x* —4x2 + 4 — x> — 6x% + 2x = (x> = 2)2 — x(x% — 2) — 6x2

Tu d6 P(y) = y* — xy — 6x>

Tim m, n sao cho mn=—6x>vam+n=—x chonm=2x, n=-3x

Ta c6 P(y) = y* + 2xy — 3xy — 6x%>= y(y + 2x) — 3x(y + 2x) = (y + 2x)(y — 3X)
Do do, P(x) = (x* + 2x — 2)(x? — 3x — 2).

Néu da thirc P(x) ¢6 chtra ax* thi ¢6 thé xét da thire Q(x) = P(x)/a theo céch trén.

Bai 3. Phdn tich da thirc thanh nhin tir: P(x)=x"+6x* +7x* —6x+1

HD:

Da thirc khong c6 hai nghiém la 1 va -1

Tuy nhién da thirc lai 6 hé s6 can xtmg nhau:

Nén ta bién do6i nhu sau:

P(x)=x*+6x"+7x* —6x+1 =x2(x2 +6x+7+_—6+ij = x{x2 +%+6(x—l)+7}

X X2 X X

Bién soan: Trdn Pinh Hodng 0814000158 22



Boi dwérng hoc sinh gidi todn 8

< 1 1 1
bat x——=t% t’ =x’+=5-2% X’ +—5=t+2
X X X

Pa thire tré thanh : x* (" +2+6t+7) =x> (£ +6t+9)=x’(t+3)’

Thay t tré lai ta duoc : x> (x——+3 = ( 1+3Xj =(x"+3x-1)’

Vay x*+6x7+7x7 —6x+1=(x"+3x - 1

Bai 4. Phan tich da thirc thanh nhdn tir:

a) AX)=x"+x"-4x*+x+1 b) Q(x)=x"-3x"-6x>+3x +1

¢) N(x)=x"+6x"+7x* +6x +1 d) B(x)=x"-7x’+14x* - 7x +1

e) M(x)=x"+10x’+26x> +10x +1 f) P(x)=2x"-21x’-30x> -105x + 50
g) A(x)=4x"—8x" +3x* —8x +4 h) B(x)=2x"-15x +35x” —30x +8

HD:

a) Taco: A(x)zx4+x3—4x2+x+l:x2(xz+x—4+l+%jzx{x2+%+[X+l)—4}
X

X X X

. 1 1 , T
batx+—=t % x2+—2:t2—2 Da thirc trd thanh:
X X

AX) =x(=2+t-4)=x* (£ +1t-6)=x"(t-2)(t+3)
Thay t trd lai ta duoc :

A(X):x2(x+l—2j(x+l+3j:xz[X2_2X+1][X +3X+1j (x—1)"(x*+3x+1)
X X X X

Vay A(x)=x4+x3—4x2+x+1=(x—1)2(x2+3x+1)

b) Ta co: Q(X)=X2(X2—3X—6+3+L2)=X2Kx2+L2j—3(x—lj—6}
X X X X

- 1 1 1
bit x——=t=>t’=x+5-2=>x"+5=t"+2
X X X

Q) =t"+2-3t—-6=t>-3t—4=(t+1)(t—4)
Q(x)=x*-3x"- 6x* +3x +1= (x> +x - 1)(x* —4x 1)

©) N(X):x4+6xs+7xz+6X+1:X2(X2+6X+7+E+L2jzx{x2+L2+6(X+1J+7}
X X X X
bat x+l:t Ya X2+L2=t2—2.Dathl'IC tro thanh:
X X

N(x)zxz(tz—2+6t+7)=x2(t2+6t+5):x2(t+1)(t+5)

Thay t tré lai ta duge: N(x) = x* + 6x° +7x° —6x +1 = (x2 + X +1)(X2 +5x +1)

d) Taco: B(x)=x"-7x’ +14x* - 7x +1 =x{x2 +i2—7(x+lJ+l4}
X X
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. 1 1 , 2 i1
bat x+—=t'% x2+—2:t2—2.Dathu:ctr0thanh:
X X

B(x) = x* (£ =2 -7t +14) = x> (£ = 7t+12) =x* (t-3)(t - 4)
Vay B(x) =x* = 7% +14x7 = Tx +1=(x* =3x +1)(x* - 4x +1)

e) M(x)=x"+10x’+26x> +10x +1 =x{x2 +%+10(x—lj+26}
X X

Pt x4 4=t % x2+L2:t2—2
X X
Pa thrc trg thanh: x*(t* =2+10t+26) = x* (£ +10t+24) = x*(t+4)(t+6)

Thay t trér lai ta dugc : M(x) =x" +10x* +26x” +10x +1=(x* +4x +1)(x* + 6x +1)

f) Taco: P(x)= Xz[sz —30—21x—@+¥j =x{2(x2 +2j—21(x+£j—30}
X X X

bit t=x+£:>x2+2—§=t2—10
X X

P(t)=2(t* ~10) - 21t —30 = 2t* — 21t =50 = (t +2) (2t - 25)

P(x) = x> {2(;& i} - ZSM(H §j+ 2} =2(x* =25x +10)(2x* +2x +5)
X X

h) A(x):4x4—8x3+3X2—8x+4:4(x4+1)—8x(x2+1)+3X2:4(x2+1)2—8x(x2+1)—5x2
= 4y> —8xy —5x> =4y’ + 2xy —10xy — 5x
=(2y+x)(2y-5x) =(2x* +x+2)(2x* = 5x +2) =(2x” +x+2)(x =2)(2x -1)

i) B(x)=2x"-15x"+35x* —30x +8 =2(x" +4) - 15x (x* +2) +35x’
=2(x* +2) ~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)

Bii 5. Phén tich da thicc thanh nhén tir:

a) (xz+y2+22)(x+y+2)2—3(xy+yz+zx)2 b) (x—y)

0 (X-y)+(y+2) (2 +x) d) (a+b) +(b+c) +(c+a) —8(a+b+c)
e) (a+b+c)3—(a+b—c)3—(b+c—a)3—(c+a—b)3
HD:

a) Taco (x+y+z)2:x2+y2+22+2(xy+yz+zx)
2 2 2
bit {X Ty fz=a = A=a(a+2b).3b’ =a’+2ab-3b’ =(a—b)(a+3b)
Xy+yz+zx=b
:>A=(x2+y2+zz—Xy—yz—zx)[(x2+y2+Zz+3(xy+yz+zx)]
b) (x-y)’ +(y-2) +(z—x)’

Ta da biét: Néu a+b+c=0=a’+b’+c’ =3abc
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X—y=a
Pit{y-z=b=a+b+c=0=>B=a’+b’+c’ = B=3abc=3(x - y)(y—2z)(z-x)
Z—X=¢C
O (X =y +(y +2) ~(7 +x)
xX’-y =a
Pit\y'+z°=b =a+b+c=0
-x’-z'=c¢

=B=a’+b’+c’ =>B=3abc=3(x" -y’ )y’ +2)(-Z’ —-x")
d) (a+b)’ +(b+c) +(c+a)’ -8@a+b+c)
a+b=x
Dit <b+c=y=x+y+z=2(a+b+c)=(x+y+z)’ =8(a+b+c)’
c+a=z
e) Viy D=x"+y +7Z - (x+y+2)’
Tacd: (x+y+2z) =x’+y +72 +3(x+y)y+2)(z+x) = D =-3(x+y)(y+2)(z+X)
f) (a+b+c)—(a+b-c)’—(b+c-a)’—(c+a—b)’
m=a+b-c
bat in=b+c—-a =a+b+c=m+n+p
p=c+a-b
=E=(m+n+p)’-m’—n’ —p’ =3(m+n)(n+p)(p+m)
= E =3.2b.2c.2a = 24abc
8. Phwong phdp hé so bit dinh
a) Kién thirc co bin
Dinh Iy :
a) Néu da thie f(x)= a,x"+a, X" +...+ ax + a,= 0 véimoix € Q thiai=0
b) Néu hai da thirc cung bac ma hang dang v6i nhau v6i moi gia tri cta cac bién thi hé sé cua
cac hang tr dong dang bang nhau.
VD: Cho hai da thte £(x)= a,x"+a, X" +...+ax+ a, va
g(x)=b,x"+ b,_x""+ ..+ bx+ b,.
Néu f(x) = g(x) thi aj=b; (i=0;1;2;3;...n)
b) Bai tap ap dung
Bai 1. Phdn tich cdac da thirc sau thanh nhan ti:

) x*-6x’+12x>—14x+3 g) 2x*-3x’—7x* +6x+8
h) 12x* +5x —12y” +12y —10xy -3 i) 2x*-7x’+17x* —20x +14
j) 4xt 4% +5x7 +2x +1 k) 2x*—7xy+6y° +9x—13y—-5

HD:
a) Tanhan thay cac gia tri +1; +3 khong 12 nghiém cua da thic dd cho
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Do do, ta c6: x* —6x" +12x> —14x +3 = (x> +ax +1)(x* + bx +3)
Hoic: x*—6x° +12x7 —14x +3 = (x” +ax —1)(x” +bx - 3)
Giasuw o THI taco:
x'—6x’ +12x* —14x+3=x"+(a+b)x’ +(4+ab)x’ +(3a+b)x +3
Dong nhit hé s6 ta co:
at+tb=-06
a=-4 A o4 3 2 2 2
4+ab=12 :>{ __, Vayx'-ex’+l2x —l4x+3=(x" —4x +1)(x* - 2x +3)
3a+b=-14
b) Cach I: Ta nhan théy da thic c6 1 nghiém la x =— 1 nén coO nhan tr la x + 1
Do d6: 2x* -3x" —7x* + 6x +8 = (x +1)(2x’ +ax’ + bx +¢)

=2x"+(@+2)x’ +(a+b)x’ +(b+c)x+c

Dong nhat hé so ta co:

a+2=-3
a=-5
a+b=-7 )
=b=-2 =2>Qx)=x+)E-2)2x " -x—-4)
b+c=6
c=38
c=38
Cach 2:
Gia str(2x’+ax +b)(x* +cx +d) = 2x* +(2c +a)x’ +(2d +ac + b)x* + (ad + bc)x + bd
2c+a=-3
b=-2
\ ., . 7z |2d+ac+b=-7 5
Dong nhat céac hé so: <qd=—4 =0x)=2x"—-x-4)(x+1)(x-2)
ad+bc=6
a=c=-1
bd =8

¢) Taco: 12x* +5x —12y* +12y —10xy -3 = (ax + by +3) (cx +dy —1)
= acx’+(3c—a)x+ bdy’ +(3d—b)y+(bc+ad)xy -3
Dong nhit cac hé sd ta co:

ac=12
a=4
bc+ad =-10 _3
3c—a=5 = C: 61/212X2+5X—12y2+12y—10xy—3:(4x—6y+3)(3x+2y—l)
bd =-12 )
d=2
3d-b=12

d) Taco:2x* —7x> +17x* —20x+14 = (2x2 +ax +b)(x2 +cX +d)

= 2x*+(2c+a)x’ + (ac+b+2d)x*> + (ad + be)x + bd
DPong nhat hé s6 ta co:

2c+a=-7 a=-3

ac+b+2d=17 b=7
—

ad+bc=-20 c=-2

bd=14% b=7,d=2(TM) |d=2

Taco: 4x* +4x° +5x7 +2x +1=(2x> +ax +1)(2x” +bx +1)
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=4x* +(2a+2b)x’ +(ab+4)x* +(a+b)x +1
Déngnhéthéséhaivé',taduqc:2a+2b=4, ab+4=5a+b=2=a=1,b=1
Vay 4x* +4x° +5x° +2x +1=(2x> +x +1)°
e) 2x2—7xy+6y2+9x—13y—5:(2X+ay+b)(x+cy+d):c:—2,b:—3,b:—1, d=5

Bai 2. Phan tich cdc da thirc sau thanh nhdn tu:

a) x’—19x-30 b) x*+8x+63
¢) x'+6x’+7x* +6x+1 d) 4x*+4x° +5x° +2x +1
e) 3x*+11x’—7x* —2x +1 f) 12x* +5x—12y° +12y —10xy -3

HD:

a) Ta co: x3—19x—30=(x+a)(x2+bx+c)=x3+(a+b)x2+(ab+c)x+ac.

a+b=0
Déng nhét hé sd hai vé, ta dugc {ab+c =19
ac =-30

Vi a,c thudc sd nguyén va tich ac = —30, do d6 a, ¢ 1a udc cua —30
hay a,ce{*l;+2;+3;+5;+6;+10; +15; 30}
Véia=2, c=15khi d6 b=-2 thoa man hé trén. D6 1a mot bo sd phai tim
Vay: x’—19x =30 =(x +2)(x* - 2x - 15)
b) Taco: x*+8x+63=(x"+ax+b)(x’ +cx +d)
Pong nhat hé sé ta co: x* +8x + 63 = (x> —4x + 7)(x> +4x +9)
¢) D@ thiy +1 khong phai 1a nghiém cua da thirc trén nén da thirc khong c6 nghiém nguyén,
cling khong c6 nghiém hiru ti.
Do d6: x* +6x° +7x° +6x+l:(x2+ax+b)(xz+cx+d)
=x"+(a+c)x’ +(ac+b+d)x’ +(ad+bc)x +bd.

Pong nhit da thirc ny voi da thire da cho, ta ¢6

a+c=6

ac+b+d=7 a=b=d=1
=

ad+bc =6 c=5

bd =1

Véy:x4+6x3+7x2+6X+1:(x2+x+1)(xz+x+5)
d) Taco: 4x* +4x° +5x> +2x +1 =(ax2 +bx+1)(cx2 +dx+1)
Pong nhit cac hé sd, ta dugc: 4x* +4x° +5x% +2x +1=(2x> +x +1)?
e) Taviét: 3x* +11x° —7x> =2x+1=(3x> +cx + 1)(x* +dx +1)
=3x"+@Bd+o)x’ + (4 +cd)x’ +(c+d)x +1
Déngnhéthéséhaivé,taduo’c: 3d+tc=11,4+cd=-7,c+d=-2 < ¢, de I (loai)
Khi do, ta chon cach viét khac:
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3x* +11x° = 7x% = 2x +1=(3x + m)(x’ + nx” + px + q) v6i moi x

=3x*+(3n+m)x’ +(3p+mn)x’ + (3q+mp)x + mq

3n+m=11
A £y 1A A s A 3p+mn=-7
Dong nhat hé so hai vé ta dugc:

3q+mp=-2

mq =1

Xét hai truong hop:
THi::m=q=-1, gidiradugcn=4,p=—1(nhén)
TH:m=q=-1, gidira n,ped (loai)
Vay: 3x* +11x° = 7x* =2x +1=(3x - 1)(x’ +4x* —x —1)
f) Taco: 12x2+5X—12y2+12y—10xy—3:(ax+by+3)(cx+dy—1)
=acx” + (ad + be)xy + bdy” + (3c —a)x +(3d —b)y -3

ac=12
a=4
ad+bc=-10 bz —6
Dong nhét hé s6 ta co: {bd =—12 = :3
3c—a=5 °=
d=2
3d-b=12

Vay 12x° +5x —12y° +12y—10xy—3:(4X—6y+3)(3x+2y—1)
Bai 3. Phdn tich cdc da thirc sau thanh nhan tu:
a) A=(X2+y2+zz)(x+y+z)2Jr(xy+yz+zx)2 b) A=(a+b+c)3—4(a3+b3+c3)—123bc
c) A=ab(a-b)+bc(b—c)+ca(c—a) d) C:a(b—c)3+b(c—a)3+c(a—b)3
HD:
a) Taco: A=(X2+y2+zz)[(xz+y2+z2)+2(xy+yz+zx)}+(xy+yz+zx)2
bat: x* +y* +z° =a,xy + yz+zx = b khi d6 ta dugc:
A=a(a+2b)+b2 =a’+2ab+b’ =(a+b)2 =(x2 +y +7° +xy+yz+zx)2

b) A=(a+b+c)3—4(a3+b3+c3)—123bc

- 2 2
Dit {“b "= dab=m’ —n’ v a’+b’ =(a+b)[(a—b)2+ab}=m[n2+m o }
a—b=n 4

3 2
)3_4.m +3mn

=>A=(m+c —4c3—3c(m2—n2):3(—c3+mcz—mn2+cn2)

=3(m-c)(c—n)(c+n)=3(a+b+c)(c+a—b)(c—a+b)
¢) A=ab(a—b)+bc(b—c)+ca(c—a)
bat {X:a_b = X+y=a-—c

y=b-c
A =abx+bcy—ca(x+y)=ax(b-c)—cy(a—b)=axy—cxy=xy(a—c)=(a—b)(b—c)(c—a)
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d) C=a(b—c)3+b(c—a)3+c(a—b)3
5 {x:a—b
bat = X+y=a-c
y=b-c
C=ay’ —b(x+y)3 +ex’ =ay’ —b[x3 +y +3xy(x+y)}+cx3
:y3(a—b)—x3(b—c)—3bxy(x+y)
=xy’ = xy =3bxy(x +y) =xy(y* =x*) = 3bxy(x +y)
=xy@«+yﬂy—x—8b)=xyb«+yﬂb—c—a+b—3b)
=—xy(x+y)(a+b+c)=(a—b)(b-c)(c—a)(a+b+c)
Bai 4. Phén tich cac da thirc sau thanh nhan tir:
a) A:2(x4+y4+z4)—(x2+y2+zz)2—2(){2+y2+22)(x+y+z)2+(x+y+2)4
b) B:a(b+c—a)2+b(c+a—b)2+c(a+b—c)2+(b+c—a)(c+a—b)(a+b—c)
c) C=ab(a+b)+b(b+c)+ca(c+a)—a’—b’—c’ —2abc
HD:
x*+y'+z'=a
a) Pat: {x*+y*+2z°=b Khi d6 ta co:

X+y+z=c
A=2a-b-2bc* +¢' =2a-2b> + b7 ~2bc* +¢* =2(a—b?) +(b—c?)
Laico: a—b’ =—2(x2y2 +y’z’ +z2x2) va b—c’ =-2(xy+yz+zx)

Thay vao ta dugc : A =—4(X2y2 +y’z’ +Z2X2)+4(XY+YZ+ZX)2 =8xyz(x+y+z)

a+b-c=x

b 2a=y+z
+c—a=
b) Dit Y S lob=z4x
c+ta—-b=z
2c=x+y

m=x+y+z
2A=(y+z)x2 +(X+Z)y2 +(y+x)z2 +2xyz=Xy(x+y)+yz(y+z)+zx(z+x)+2xyz
:xy(m—z)+yz(m—x)+zx(m—y)+2xyz:m(xy+yz+zx)—xyz
=(x+y)(y+z)(z+x)=8abc = A =4abc

a+b-c=z 2a=y+z
¢) Dat<b+c-a=x=:2b=x+z

c+a-b=y 2c=X+y
Taco: 4C=4a’(b+c—a)+4b°(c+a—b)+4c’(a+b—c)—8abe
=(y+z)2X+(z+x)2y+(x+y)2z—(x+y)(y+z)(z+x)
=xy(x+y)+yz(y+z)+zx(z+x)—(x+y)(y+2)(z+x)+6xyz
=xy(x+y)+yz(x+y)+zx(x+y)+2° (x +y)—(x+y)(y+2)(z+x)+4xyz
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=(x+y)(xy+yz+zx+22)—(x+y)(y+z)(z+x)+4xyz
=(X+y)(y+z)(z+X)—(X+y)(y+z)(z+x)+4xyz=4xyz
= C=xyz=(b+c—-a)(c+a—b)(a+b—c)

Bai 5. Phén tich cac da thirc sau thanh nhan tir:
a) B=x(x+2y) —y(y+2x)’ b) C=x*+(x+y)' +y*
¢) D=a*+b* +c* —2(a’* + b’c’ +c%a?) d) E=4x(x+y)(x+y+z)(x+2z)+y’Z
HD:
a) bit m=x+y, taco:
B=x((m+y))’ -y(m+x))’ = x[m3 +3my((m+y))+y3]—y[m3 +3mx((m+x))+x3]
=m3(x—y)—xy(x2—y2)—3mxy(m+x—m—y)=(x—y)[m3—Xy(x+y)—3mxy]
= m(x—y)(m2 —4xy) = m(x—y)[(x+ y)2 —4xy} =m(x—y)3 =(x +y)(x—y)3
b) Pat m=x+y, taco:
C=(m-y)*+m*+y* =m* - 4m’y + 6m’y’ —4my’ + y* + m* + y*
= Z(m4 +2m’y” + y")—4my(m2 + y2)+2m2y2
2 ) 2 2
=2(m2 +y’ —my) =2[(X+y) +y’ —(x+y)y} =2(x2 +xy+y2)
¢) bitm=a’+b’ +¢’
D :(a2 +b’ +cz)2 —4(azb2 +b’c? +czaz)
=m2—4[b2(a2+c2)+czaﬂ=m2—4[b2(m—b2)+c2a2]
= (m—2b2)2 ~(2ca)’ = (m—2b2 —2021)(m—2b2 +2ca)
= (a2 +b*+c* -2b° —2ca)(a2 +b*+c* —2b° +20a)
=[(a—c)2—b2][(a+c)2—bz}:(a—c—b)(a—c+b)(a+c—b)(a+b+c)
d) Taco: E= 4X(X+y+z)(x+y)(x+z)+yzz2 = 4(){2 ery+xz)(x2 +XZ + Xy + yz)jtyzz2
Dit: x> + Xy + xz =m, ta co:
4()(2 +xy+xz)(x2 +XzZ+Xy+ yz)+y2Z2 = 4m(m+yz)+ vz’ = ( 2m+yz)2
Thay m = x> + Xy + xz, ta dugc: E :(2x2 +2xy+2xz+yz)2
9. Phwong phap tim nghiém cua da thirc:
a) Ly thuyét:
o Dinh Iy vé nghiém hitu ti ciia da thirc véi hé so6 nguyén
- Gia sir da thic P(x)=a,x"+a, X" +..+ax+a, 1a da thic v6i h¢ s nguyén, trong d6

s s A , ‘A N a1 . ‘A ~ 2 o . r
n >1. Khi do, néu P(x) c6 nghi¢ém hiru ti thi moi nghiém hiru ti ciia P(x) c6 dang —, trong
s

doé r1a udce cta a’, s 1a wde cta a” va (r, s) = 1
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Néu P(x) c6 nghiém x = a thi f(a) = 0. Khi d6, P(x) c6 mot nhan tir 13 x — a va P(x) co thé
viét dudi dang P(x) = (x — 2).q(X)

Néu da thic P(x) c6 hai nghiém phan biét 1 x = a va x = b thi ta ¢ thé phan tich da thic
P(x) thanh tich cta ba thira sb 1a (x — a), (x — b) va Q(x). Khi d6 P(x) = (x — a)(x — b) Q(x)
Viy néu da thirc P(x) c6 nghiém kép x; = x2 = a thi P(x) = (x — a)*R(X).

H¢ qud: Dathtic P(x)=a x"+a_x"" +..+ax+a,, trong d6 ai nguyén Vi=0,n—1.Khi
d6 néu P(x) c6 nghiém hitu ti thi moi nghiém hitu ti cua P(x) déu 13 sb nguyén va 1a mot
trong cac ude sd cua hé sb a’.
Vidu: Cho da thuc: x* +3x + 4

Néu da thirc trén c6 nghiém 13 a (da thirc c¢6 chira nhan tir (x + a)) thi nhan tir con lai c6 dang
(x* +bx +¢). Tuc la: x* + 3x + 4 =(x + a)(x*> + bx +¢).

= +ac=+4 = alaudccua +4
Vay trong da thirc véi hé s6 nguyén, nghiém nguyén néu ¢ phai la wdc cua hang tir tr do.
Dinh Iy Bezout: S6 xo 1a nghiém cia da thirc P(x) = P(x) (X — Xo)
So' do Horner:
Gid su ching ta chia da thitc P(x)=a_x"+a_x"" +...+a,x +a, cho nhi thirc x — a
Bac cua da thuce thuong Q(x) nhé hon bac cuia P(x) mot don vi

Q(x)=b,_x""+b ,x"?+b_x"+..+b, (S6 du r 1 mot hang s6)
Taco: a x"+a, x""'+..+ax+a,=(x—a)b,_x""'+b ,x"?+b X" +.+b))+r

Can bang h¢ so, ta co:

a a,

a |a,=b b, ,=a,a+a, b,=b,.a+a, r=by,a+a,

b) Bai tap ap dung:

Bai 1.

HD:

Phan tich da thirc sau thanh nhan tir. P(x) =x* +x° - 2x* - 6x -4

Ta nhan thiy da thirc P(x) c6 2 nghiém phan biét [a —1 va 2

ViP(-1)=0vaP(2)=0.Do do6 P(x) = (x — 1)(x — 2)Q(x)

Chia da thirc P(x) cho tam thtre (x + 1)(x — 2) = x> — x — 2, ta dugc thuong ding cua phép
chiala: Q(x) =x>+2x+2=(x+1)>*+1>0

Suy ra: P(x) = (x + 1)(x — 2)(x* + 2x +2)

Vay : P(x) = (x + 1)(x = 2)(x> + 2x + 2).

Bai 2. Phdn tich da thircsau thanh nhdn tir:
a) x’ —2x—4 b) x’+3x-4
c) 2x° —5x"+8x-3 d) x*+x’-2x"-6x-4
e) 6x'+x’+19x>-31x-30 ) 4x* —4x’—7x’ —4x+4
g) 9x* +15x" +43x* +22x —40 h) 2x*-19x’ +2002x* —9779x +11670

PS:
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a) (x—2)(x>+2x+2) b) (x—1)(x+2)*

0 (2x-1)(x’-2x+3) d) (x+1)(x—2)(x*+2x +2)

&) (2x-3)(3x+2)(x> +x+5) N (x-2)2x-1)(2x*+3x+2)
g) (3x—2)3x+4)(x’>+x+5) h) (x—2)(x—3)(2x> —9x +1945)

10. Phwong phadp xét gid tri riéng:
- Phuong phdp ndy dwoc dp dung doi véi mot sé da thire nhiéu bién, c6 thé hodn vi vong
quanh

- Trong phuong phap nay trucce hét ta xdac dinh cdc nhan tir chira bién ciia da thire, roi gdn
cho cdc bién cdc gid tri cu thé dé xdc dinh nhén tir con lai

- Ngodi ra ta con c¢é nhdn xét: Gid sir phai phan tich biéu thirc F(a,b,c) thanh nhén tir, trong
do a, b, ¢ co vai tro nhuw nhau trong biéu thirc dé. Néu F(a,b,c) = 0 khi a = b thi F(a,b,c) sé
chita nhan tira + b, b + ¢, ¢ + a. Néu F(a,b,c) la biéu thirc doi xung cua a ,b, ¢ nhung
F(a,b,c) # 0 khi a = b thi ta thir xem khi a = +b, F(a,b,c) 6 triét tiéu khong, néu thod man
thi F(a,b,c) chira nhan tir a + b va tir do chira cdac nhan tue b + ¢, ¢ + a.

Bai 1. Phén tich da thirc sau thanh nhian tir: P=x’(y—z)+y*(z—x)+2*(x-y).
HD:

Nhin xét: Néu thay x boi y thi P =0, nén P chia hét cho x —y

Hon nita néu thay x boi y, y boi z, z boi x thi P khong thay doi (Ta noi da thirc P ¢6 thé
hoan vi vong quanh). Do d6: P chia hét cho x —y thi P cling chia hét choy —z va z — x.

Tir dé: P=k(x—y)(y—2)(z—x); trong d6 k 1a hing s6 (khong chira bién)

Vi P co6 bac 3 g‘Iéi vé6i tap hop cac bién, con tich (x — y)(y — z)(z — x) ciing ¢6 bac 3 ddi voi
tap hop cac bién

Ta c6: P=x’ (y—z)+ y’ (Z—X)+Z2 (X —y) = k(x —y)(y—z)(z—x) (*) ding v&1 moi x,
y, z € R nén ta chon cac gia tri riéng cho x, y, z dé tim hing sb a 13 xong.

Chi y: Cdc gid tri ciia x, y, 7 ta c6 thé chon tup ¥, chi can chiing déi mét khic nhau dé
tranh P = 0 la dwoc.

Chéng han: Chon x =2; y = 1; z= 0 thay vao dfmg thire (*), ta tim duoc k=—-1
Vay: P= xz(y—z)+y2(z—x)+zz(x—y) :—(x—y)(y—z)(z—x) :(x—y)(y—z)(x—z)
Bai 2. Phan tich cac da thirc sau thanh nhan tie:
Q :a(b+c—a)2 +b(c+a—b)2 +c(a+b—c)2 +(a+b—c)(b+c—a)(c+a-b).
HD:
Nhdn xét. 7
Véia =0 thi Q=0, cho nén a la mét nhén tir cua Q. Do vai tro binh dang cua a, b, c nén b
va ¢ cling 1a nhan tr cua Q, ma Q co6 bac 3 doi vdi tap hop céac bién nén Q = k.abc.
Chona=b=c=1 dugc k =4. Vay Q = 4abc.
Bai 3. Phan tich cac da thurc sau thanh nhan tie:
3 3 3

a) P=(x+y+z)3—x -y -z
b) B=(Xy+xz+yz)(x+y+z)+xyz
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¢) M=a(b+c)(b-c)+b(c+a)(c—a)+c(a+b)(a—b)
d) A=ab(a—b)+bc(b—c)+ca(c—a)
HD:
a) Nhdn xét: Néu thay x =—y thi P =0, nén P chia hétcho x +y
Hon nita néu thay x boi y, y béi z, z boi x thi P khong thay d6i
Do d6: P chia hét cho x + y thi P ciing chia hét choy + z va z + x.
Tirdé: P=k(x+y)(y+z)(z+x); trong d6 k 1a hiing sé (khong chira bién)
Vi P c6 bic 3 d6i vai tap hop cac bién, con tich (x + y)(y + z)(z + x) ciing c6 bac 3 ddi véi
tap hop cac bién.
Véix=0;y=z=1,taco: k=3.Vay P=3(x+y)(y+z)(z+x)
b) Khix=+ythi B=-y’z+y’z=0 nén B chranhan trx +y
Lap luan tuong ty, ta c6 B=(X+y)(y+z)(z+x)
¢) Khi thay a=b thi M = 0 nén M chia hét cho a —b.
Lap ludn tuong ty, taco: M=R(a—b)(b-c)(c—a)(a+b+c)
Chona=0,b=1,c=2tadugc R=1.Vay M=(a-b)(b—c)(c—a)(a+b+c)
d) Khithay a=Db thi A =0nén A chia hét choa—b.
Lap ludn tuong ty, ta c6: A =k(a—b)(b—c)(c—a)

Chona=0,b=2,c=1, tadugc: k=+1. Vay A=—(a—b)(b—c)(c—a)
Bai 4. Phdn tich cac da thirc sau thanh nhan ti:
a) X'y+Xy +X’z+XzZ +y'z+yz’ +3xyz b) xy(y-z)-xz(x+z)+yz(2x+y+z)
c) x(y+z)2+y(z+x)2+z(x+y)2—4xyz d) x(y+z)2+y(z+x)2+z(x+y)2—3xyz
e) A=(a-b) +(b-c)+(c-a) f) A=a(b’-c’)+b(c’—a’)+c(a’ -b’)
g) B=a’(b’—c*)+b’(c’—a’)+c’(a’ -b?)
HD:
e) A=5(a-b)b-c)c—a)a’+b>+c’—ab—bc—ca)
f) A=(b—c)(a—b)c—a)a+b+c)
g) B=(a—-b)(b—c)(a—c)(ab+bc+ca)
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