Chuyén dé 7. CHIA PA THUC CHO PA THUC

A. Kién thirc can nhé

1. Chia don thirc A cho don thirc B

Chia hé sb cua A cho hé sb cua B;

Chia lily thira ciia timg bién trong A cho lity thira cta cung bién d6 trong B;

Nhén cac két qua voi nhau.

2. Chia da thirc cho don thirc

(4+B):C=4:C+B:C

3. Chia da thirc A cho da thirc B

Cho A va B 14 hai da thirc tly ¥ ctia cung mot bién (B #0 ) khi d6 ton tai duy nhat mot cip da thirc Q va R
sao cho 4 =B.0+R  trong d6 R =0 hoic bac ctia R nho hon bac cua B.

Q goi la da thire thuong va R goi 1a du trong phép chia A cho B.

Néu R =0 thi phép chia A cho B 1a phép chia hét.

4. Dinh ly Bézout.

Bézout 1a nha toan hoc Phap. Ong sinh nam 1730, mat nam 1783. Bézout quan tam dén viéc gidi cac hé
phuong trinh tuyén tinh; nham muc dich ay 6ng hé thong hoa cac phép tinh vé dinh thirc. Ong ciing nghién
ctru vé phép khir, nghia 1a tim diéu kién déi véi cac hé s6 cua hai da thirc dé chung c6 mot nghiém chung.
Ong cho xuat ban Gido trinh Todn hoc dugc tai ban nhiéu 1an & Phap ciing nhu ¢ nudc ngoai. Trong dé co
mot dinh 1y ndi tiéng mang tén ong:

Dinh Iy. S6 du trong phép chia da thirc f (x) cho (x- @) dung bang f (a).

5. H¢ quad cua dinh ly Bézout.

Néu a 1a nghiém ctia da thirc f(x) thi £ (x) chia hét cho (x- @),

Nguoi ta ciing chimg minh duoc rang: Néu da thuc f (x) nhan n s6 nguyén khac nhau 4,;a,;....;a, 1am
nghiém thi f(x) chia hét cho (x- @,).(x- a,)...(x- a,) .

6. Phuong phap ndi suy Newton

Newton la nha Toan hoc, Vat 1y hoc ngudi Anh. Ong sinh nim 1642, mat nam 1727. Trong Toan hoc ong la
nha sang lap va phat minh ra phép tinh vi phan va tich phan. Ngoai ra ong c6 rat nhiéu cong trinh vé Toan
hoc. Song ngudi doi sau khi nhac dén Newton, thudng ca ngoi nhiing phat minh ciia 6ng vé vat Iy hoc. Sau
day 1a phuong phap noi suy, mot trong nhirng phat hién vé toan cua éng:

Dé tim da thite P(x) bac khong qué n khi biét gia tri tai (n+1) didm: C;;C,;...5C,,, ta c6 thé bidu dién
P(x) dusi dang:

P(x) =b, +bh, (x- C1)+b2 (x- C )(x- C2)+ ...... +b, (x- C )x- Cz)....(x- C, ).



Bang cach thay thé x 1an luot bang céc gia tri C;C,;....;C,,; vao biéu thirc P(x) ta 1an luot tinh dugc cac hé

sO by3bj;....5b,

7. Lwoc do Horner.

Horner 12 nha todn hoc Anh. Ong sinh nim 1787, mat nam 1837. Ong khong c6 nhiéu cong trinh nhung n6i

tiéng vi mot phuwong phép tinh gan dung mot s6 phwong trinh va bay gid Iy tén 6ng dit cho phuwong phap

ay. Thyc ra thuét toan da duoc ngudi Trung Hoa biét dén tir trudc, nhung Horner da phat minh ra né mot

cach doc 1ap. Sau day la lugc dd Horner:

Pé tim thuong va du trong phép chia () =a,x" +ax"" +..+a,x* (a0 #0) cho g(x)=x- & . Ta lap

bang:

f a, a ot a

X =a b, =a, b, =ab, +a, b, =ab, , +a,

bn :abn-l + an

véi £ () =(x- @)g(D+ f(x); f(x)=b, =ab, , +a,
q(x) =byx""' +bx"? +...+b, x+b,

B. Mt s6 vi du
Vidu 1: Thuc hién phép chia 4: B trong céac truong hgp sau:

a) A=12x"y"; B =-3x"y.
10 1
b) 4=- —x°y’z"; B=—x"yz.
) 3 y 9 y
¢) A=|- %x”y"” :(3x%") (neN,n =2).
Gidi
a) A:B =12x3y4 :(- 3x2y) :-4xy3;
b) A:B 2[ - m366)/522 : lxzyz =-30x"y'z;
3 9
A.B_[_ 1 n_ n+2 ,( n-2 n)_l 2.2
c) A:B=|-—x"y (BxT YY" ) =—=x"y",
2 6
Vi du 2: Ching minh rang:
a) X' +xt+1ix% +x+1 b) x* +x* +1x? +x+1
Giai

Tim cach giai. Khi ching minh da thiae f (x)ig(x) ta co thé:

- Cdch 1. Phan tich da thirc f (x) thanh nhan tir c6 chira nhan tir g (x).

- Cdch 2. Bién dbi da thirc f (x) thanh tong cac da thirc chia hét cho da thirc g (x).

Trinh bay loi giai




a) Cdch 1. Ta co:

Bt +1 = +2xt +1- vt = +x2)2 - x*
=(x* +1- 2)(x* +1+x%)

=(x*- ¥ +1)(* +2x° +1- x*)

:(x4 - x’ +1) (x2 +1)2 - X

(- 2+ +1- )2 +1+x):(2 +x+1)
= X +xt +1x7 +x+1

Cach 2.

Bt 1= At - x v x4l

=2 (- D+x(GP- 1)+ (2 +x+1)

= (P +D)G- DGR+ x+D)+x(G2 - DG +x+1D)+ (P +x+1) 0% +x+1
b) ¥+t +1=x" x4+ x0T - X 41 =X (Z+x+1)- G- DG +x+1)
=(* +x+1)( - x+1):(7 +x+1) |

Vi du 3: Tim céc s6 thuc a, b, sao cho da thitc 4x* - 11x° - 2ax® +5bx- 6 chia hét cho da thirc x* - 2x- 3.

(Thi hoc sinh gioi I6p 9, TP Ha Noi, nam hoc 2012 - 2013)
Gidi

Tim cach giai. Khi tim hé s a, b sao cho da thirc f (x) chia hét cho da thic g(x), chung ta c¢6 hai hudng

suy nghi:

Dit phép chia f (x) cho g(x) dén khi dugc phan du c6 bac nhé hon bac ciia da thic g(x). pé phép chia

hét ta ddng nhat phan du d6 véi da thirc 0.

Con néu da thirc g (x) phan tich dugc thanh nhan tr véi cac nhan tir bac nhat, ta viét f (x) thanh tich cac

nhan tir 46 nhan véi da thirc thuong. Roi ding ddng nhit thirc sao cho vé phai bang 0.

Trinh bay loi giai

Cach 1. Thuc hién phép chia ta duogc:

4x* -11x° -2ax> +5bx -6 x*-2x-3

4" - 8x -12x7 45> - 3x+(6- a)

-3x° - (Qa-12)x* +5bx -6

3x° +6x° +9x

(6- 2a)x*> +(5p-9)x -6

(6-2a)x*-(02- 4a)x - (18- 6a)




(5b- 4a+3)x+(12- 6a)

, o 5h-4a+3 =0 a =2
Dé phép chia hét thi <

12- 6a =0 b =1
Cich 2. Taco: x*- 2x- 3 =x>- 2x+1- 4 =(x- 1) - 4
=(x-1- D(x-1+2)=(x- 3)(x+1)
Dit thuong 12 ¢(x) ta co: 4x* - 11x* - 2ax® +5bx- 6 =(x- 3)(x + g (x)

Chon x =3 tacod: 4.3 -11.3°- 2a.3* +5b63- 6 =0
= 15h- 18¢ =-21= 5h- 6a =-7 (1)

Chon x =-1taco: 4.¢-1)'-11.¢- 1) - 2a.(- 1) +55.(-1)- 6 =0
= 5h+2a =9 (2)
Tu (1) va (2) suy ra: 8a =16= a =2
Thay vio (2) = 5b+4=9= b =I.
Vi du 4: Tim da thue £ (x) bidt:
7 (x) chiacho x+3 du 1 ;
7 (x) chiacho x- 4 du 8:
7 (x) chia cho (x+3)(x- 4) thi dugc 3x va con du.
Gidi
Tim céch gidi. Ta cd (x +3)(x- 4) 1a tam thitc bac hai, do d6 phan du khi chia f (x) chia cho
(x+3)(x- 4) c6 dang tdng quat 1a ax+b . Tir d6 suy ra duoc: f (x) =(x +3)(x- 4)3x +ax +b . Mit khéc ta
c6 f(-3)=1,/(4)=8. Do vay dé tim f(x) ching ta cAn x4c dinh a. b bing cach chon x =-3;x =4 dé
ddng nhat hai vé.
Trinh bay loi giai
Theo dinh 1y Bézout ta co f(3) =1, f(4) =8
Pit du f (x) chia cho (x+3)(x- 4) 1a ax+b
Suy ra f(x) =(x+3)(x-4)+ax+b .
Véi x =-3 taco: =(-3+3)(-3-4)3(-3)+a(-3)+b= b-3a =1 (1)
Véi x =4 taco: 8 =(4+3)(4- 4)B.4)+ad+b= b+4a =8 (2)
Twu (1) va(2)suyra: 7a =7 = a =1 thay vao (2) ta dugc b =4 .
Tir d6 ta duge: f () =(x +3)(x- 4)3x+x+4

Hay f(x)=3x’- 3x’- 35x+4



Vi du 5: Tim mét da thire bic ba, biét P(x) chia cho (x- 1), (x- 2), (x- 3) déu duoc du 6 va P(- 1) =-18.
Gidi

Tim cach giai. Tir dé bai theo dinh 1i Bézout ta c6 P(1) =6,P(2) =6,P(3) =6, P(- 1) =- 18 . Nhu vay da

thire P(x) bac ba ma biét gid tri tai bon diém 1; 2; 3; - 1 nén ta c6 thé str dung phuong phap ndi suy Newton.

Trinh bay loi giai

Theo dinh 1y Bézout ta c6: P(1) =P(2),P(3) =6.

Do dé tadat P(x)=d +c(x- D+b(x- D(x-2)+a(e- D(x- 2)(x- 3)

Cho x =1 ta dugc P(D=d ,suyra d =6

P(x)=6+c(x- D+b(x-1)x-2)+alx- D(x- 2)(x-3)

Cho x =2 tadugc P(2)=6+c, suyra ¢ =0

P(x)=6+0(x-D)+b(x- D(x-2)+a(x- D(x-2)(x-3)

Cho x =3 tadugc P(3)=6+2b, suy ra b =0

P(x)=6+0(x-1)+0(x- D(x-2)+alx- D(x- 2)(x-3)

Do dé P(x)=6+a(x- D(x- 2)(x-3).

Cho x =-1 ta dugc P(-1)=6- 24a, do d6 - 18 =6- 24a suyra a =1.

Vay P(x)=6+1.Cx- D(x- 2)(x-3)

Rut gon ta duge: P(x) =x’- 6x7 +11x

Vi du 6: Chimg minh ring da thic /' (x) =(x- 3Y" +(x- 2)"" - 1 chia hét cho da thie g(x) =x"- 5x+6
Giai

Tim cach giii. Da thuc g (x) bac n cd n nghiém phan biét. Néu moi nghi¢m cua da thic g (x) cling la

nghiém cua da thae f (x) thi da thie £ (x) chia hét cho da thirc g(x). Nhan thiy trong bai g(x) ¢6 hai

nghiém 1a x =2;x =3, nén chung ta chi can kiém tra xem X =2;x =3 ¢4 la nghiém cua f (x) khong?

Trinh bay loi giai

Taco: f(2)=2-3Y" +(2-2)" -1 nén f()i(x-2)

F3)=G-3Y"+G-2)"-1nen f(x)i(x-3)

Neén f(x) chia hét cho (x- 2)(x- 3)=x"- 5x+6

Vidu 7: Cho £ (x)=2x"- 70x° +4x7 - x +1

Tim thuong va du cua phép chia /' (x) cho x- 6

Gidi



Tim cich gidi. Ngoai cach chia thong thudng, vi da thic chia ¢ dang *- @ nén ta c6 thé dung lugc do

Homer.
Trinh bay loi giai
Ta c6 so dd Horner
f 2 0 -70 4 -1 1
a =6 2 12 2 16 95 571

Suyra /(x)=(x-6)g(x)+ f(6)=(x- 6)(2x* +12x° +2x> +16x+95)+571
Vay thuong 1a g (x) =2x* +12x° +2x% +16x+95 vadu la 7 =/ (6) =571

Vi du 8: Tim céc gia trj nguyén ctia x dé gia trj cia da thitc 4 =x* +2x> +15 chia hét cho gia trj cua da thiic

B=x+3.
Gidi
bat phép chia ta co:
x* +2x7 +15 x+3
X +3x° x’-x-3
- x° +15
- x> - 3x
3x +15
3x +9
6

Mudn cho gi tri ctia A chia hét cho gia trj ciia B thi ta phai c6 X+ 3X+3€ 6 (6) Z{ +1, +2, 43 46

x+3 1 -1 2 -2 3 -3 6 -6

X -2 -4 -1 -5 0 -6 3 -9

Vay véi XE|-2;-4;- 1;-5,0;-6;3;- 9] thi gia tri cia biéu thitc A chia hét cho gia tri cta biéu thirc B.
Vi du 9: Tinh gi4 trj biéu thirc P =28x° - 2x* - 2013x> +14606x - 3447 khi x* - 3x +1 =0

Gidi
Tim cach gidi. V&i x? - 3x+1 =0 thi tim x, ta duoc x khong phai 1a s6 nguyén, nén thay vao biéu thuc P dé
tinh s& gap nhiéu kho khin va co6 thé dan dén sai 1am. Do véy chung ta sir dung P chia cho x* - 3x+1 dugc
Q(x) va phan du R(x) khi d6, ta viét: P(x) =(x* - 3x+1).0(x)+ R(x) . Sau d6 thay x - 3x+1 =0 vao biéu
thirc, ta tinh dugc P(x) don gian hon.
Trinh bay loi giai

Ta co:




28x7 - 2x* - 1013x° +14606x - 3447 \xz - 3x+1

28" - 84x* +28¢’ | 28x" +82x" - 1795x - 5467

82x* - 2041x°

82x* - 246x° +82x*

-1795x° - 82x* +14606x

- 1795x° +5385x° - 1795x

- 5467x" +16401x - 3347

- 5467x% +16401x - 5467
2020

Tirdé tacé P =(x?- 3x+1)(28x +82x? - 1795x - 5467)+2020 ma x*- 3x+1=0= P =2020

C. Bai tap van dung

7.1. X4c dinh a, b sao cho 2x* +ax- b chiacho x+1 thi du - 6, chia cho x- 2 du 21.
Hwéng din giai — dap sé

Theo dinh Iy Bézout ta co: f (- 1) =-6; 1 (2) =21

=21 +a(-1)-b=-6= a+b=4 (1)

= 22°+a2-b=21=> 2a- b =5 (2)

Tu (1) va (2) suyra 3a =9= a =3;b =1

7.2. Tim mot da thirc bc ba, bit P(x) chia cho x,(x- 1),(x- 2),(x- 3) duoc du lan luot 12 10; 12; 4; 1.
Hwéng din giai — dap so

Theo dinh ly Bézout ta co6:

P(0)=10;P(1) =12;P(2) =4;P(3) =1

Dung phuong phap ndi suy Newton.

Ta dat: P(x)=d+cex+bx(x- D+ax(x- D(x-2)

Cho x =0 ta duoc P(0)=d  suyra d =10.

P(x)=10+cx+bx(x- 1) +ax(x-1)(x- 2)

Cho x =1 ta dugc P(1)=10+c, suyra ¢ =2.

P(x)=10+2x+bx(x- D+ax(x- 1)(x- 2)

Cho x =2 tadugc P(2)=10+4+2b suyra b =-5.

P(x)=10+2x- 5x(x- D+ax(x- D(x- 2)

Cho x =3 ta duge P(3)=10+6- 30+6a, suyra - 14+6a =1 = a :%



vay P(x)=10+2x- 5x(x- 1)+§x(x- D(x-2)

5 25
Rut gon ta dugc: P(x) 25x3 - 7)62 +12x+10

7.3.Pat x° - z =a;y° - zx =b,z° - xy =c.
Chtmg minh rang: ax+by+czia+b+c
Hwéng din giai — dap so
Xét ax +by +cz =(x* - yz)x+(y2 - zx)y+(z2 - xy)z
=X"-xyz+ )y - xyz+2z - xyz
=X’ +3x"y+3x)° +y’ - 3x’y- 3x)° - 3xyz
=(x+y)3 +2° - 3xy(x+y+z)
=()€+y+z){(x+y)2 -(x+y)z +zz} - 3xyz
=G+ y+2)(P+y7 422 - xp- xz- yz)
=(x+y+z)a+b+c)
Suy ra ax+by +cz chia hétcho a+b+c
7.4. Tim s du ctia phép chia biéu thirc (x +1)(x +3)(x +5)(x +7)+2020 cho da thitc x> +8x +12
Huwoéng din giai — dap s6
Cach 1. Taco: f () =(x +1)(x+3)( +5)(x +7)+2020
=(x? +8x+7)(x* +8x+15)+2020
pat x* +8x+12 =y = f(y)=(y- 5)(y +3)+2020
FG)=y7-2y+2005= £(3):y duw2005
= f(x) chia cho x* +8x+12 du 2005
Cach 2. g(x) =x* +8x+12
Taco: g(x) =x* +8x+12 =(x +2)(x +6)
Goi da thire thuong 1a ¢ (x) da thue du 1a ax +b , thi:
F()=g(x).g(x)+ax+b
Xét x =x-2,tacod: f(-2)=0-2a+b= -2a+b=2005 (1)
Xét x =-6, tacod: f(-6)=0- 6a+b= -6a+b=2005 (2)

a =0

Tu (1) va(2) suyra {b —9005



Vay da thtrc du 1a 2005.
7.5. Cho x, y, z d6i mot khac nhau. Chting minh ring:

A=3x"(z- y)+3y" (x- 2)+3z"(y- x) chia hét cho B =(x- y) +(y- z)’ +(z- x)’ véi n 1a sb nguyén
16m hon 1.
Hwéng din giai — dap so
Tacé B =3(x- y)(y- z)(z- x)
Xét x=y= A=0= Ai(x- y)
Xét y=z= A=0=> A(y- z)
Xétx=z=> A=0=> A(z- x)= A:(x- y)(y- 2)z- x) ma 43
= A3(x- y)(y- 2)(z- x) hay 4:B.
7.6. Tim c4c s6 nguyén a va b dé da thirc A(x) =x*- 3x’ +ax+b chia hét cho da thic B(x) =x"- 3x+4

Huéng dén giai — dap sb

bat phép chia, ta co:

x*-3x° +ax +b x*-3x+4
x* - 3x7 +4x° x- 4
-4x7 +ax +b
-4x7 +12x - 16

(a-12)x+(b+16)

pé A(x)B(x) = {“' 12=0 151 =12

b+16 b=-16

7.7.Timavabdé f(x)=x*- ax’ +b chia hét cho x* +3x +2
Hwéng din giai — dap sb

Tacd: x* +3x+2 =(x+1)(x+2)

Dit thuong 1a ¢(x), ta co: x*- ax® +b =(x +1)(x +2) g (x)

- Chon x =-1 ta co:

CD-aC-1+b=C-1+DC1+2)g(- D= a+b=-1 (1)

- Chon x =-2 ta co:

(-2) - a2 +b=(-2+1)(-2+2)q(-2)= b- 4a =-16 (2)

Tu(l)va(2)suyra: 3a =15= a =5= b =4

7.8. Cho da thirc P(x) =ax® +bx +c. Biét P(x) chia cho x+1 du 3, P(x) chia cho x du 1 va P(x) chia cho

x-1du5. Timcachéso a, b, c.



(Tuyén sinh 16p 10, Trwong THPT Chuyén, tinh Nam Dinh, nam hoc 2015 - 2016)
Hwéng din giai — dap s6
Céch 1. P(x) chia cho x thi du 1= ¢ =1= P(x) =ax’ +bx +1
Theo dinh Iy Bézout: P(-1) =3;P(1) =5
= a-1V +b(-1)+1=3> a- b =2 (1)
= a.’+b1+1=5= a+b =4 (2)
Tir (1) va (2) ta co a =3;b =1
Két luan vay a =3;b =l;c =1
Cédch 2. Viét da thie P(x) du6i dang: P(x) =a(x+1)x +mx +n
Chon x =0, ta duge P(0)=n= n=1
Do d6 P(x)=a(x+1)x+mx+1
Chon x =-1, ta duogc PC-1)=-m+l=-m+1=3=>m=-2
Do do P(x)=a(x+1)x- 2x+1
Chon x =1, ta dugec P(1)=2a-1= 2a-1=5= a =3
Két luan vay a =3;b =l;c =1
7.9.Cho x*- 4x+1=0.
Tinh gié tri biéu thitc B =x° - 3x* - 3x° +6x - 20x +2025
Huéng din giai — dap sb

x° - 3x*-3x° +6x% - 20x+2025 x*-4x+1

X -4xt+x° X +x*+5

x* - 4x° +6x7

4 3 2
X -4x +x

x> - 20x +2025
x2-20x+5
2020

Tu do ta co B =(x% - 4x+1)(3* + x> +5)+2020
V6i gia thiét x* - 4x+1 =0 suy ra B =2020
7.10. Cho da thie P(x) =ax” +bx+c,
Tim a, b, ¢ biét rang P(0)=26;P(1) =3; P(2) =2020
Huéng dén giai — dap sb

Vi P(0)=26= ¢ =26 suyra P =ax? + bx+ 26



Taco: P(1)=3= a+b+26=3= a+b=-23 (1)

Taco: P(2)=2020= 4a+2b+26=2020= 4a+2b=1994

= 2a+b=997 (2)
Tur (1) va (2) suy ra: @ =1020;b=- 1043
Vay a=1020;b=-1043,c=26.
7.11. Tim phan du trong phép chia sau:
a) FG)=x""+x" +x™® + .+ x+1 chiacho g(x) =x-1;
b) £ () =x""+x" +x" +. . +x+1 chiacho g(x)=x"-1;
¢) £ (x)=100x"" - 99x” +98x™ +..+2x” - x+1 chia cho g(x) =x+1;
d) £ () =x>+x" +x - 3 chiacho x* +x +1

Huéng dén giai — dap sb

a) Theo dinh Iy Bézout, F(x):g(x) ¢6 phan du1a f(2)
=>r=Ff(1)=1°+1®°+1%®+...+1+1=101
b) Pt f(x) chia cho 9(x) duoc thuong 13 G(X) va phin du 13 ax +b. Ta co:
f(x) =g(x).g(x)+ax+b=(x- D(x+1)g(x)+ax+b
Chon x =1 ta duge (1) =(1- )(1+1)q(1)+al+b= 101=a+b (1)
Chon x=-1tadugc f(-1)=(-1- )(-1+Dg(- D+a(-D)+b= 1=-a+b (2)
Tu (1) va (2) ta dugec b=51 va a =50
Vay phan du khi chia F(X) chia cho g(x) 1a 50x+51
¢) Theo dinh ly Bézout f(x) chia cho Q(X) ¢6 phan du 1a f(-1) suy ra:
r=f(-1)=100(- 1" - 99(- 1® +98(- 1" +...+2(- 1’ - (- D)+1
=100+99+98+...+ 2+ 1+1=5051
dtaco f()=x"+x+1+x"-1+x""-x-3
ma x? +x+1 chia hét cho x* +x +1.

¥’ -1 chia hét cho x*- 1 va x*- 1 chia hét cho x? +x +1.

= x°-1 chiahétcho x> +x+1.

1945

(x3 )648 ~ 1

Do do F(X) chiacho x*+x+1 ¢6 phan du 1a - 3.

x1945—x:x(x1944—1):x -1 - xix x4+l




7.12.

a) Xac dinh hé s a, b dé f(x) =x" +2x* +ax+b chia hét cho g(x) =x>+x+1

b) Tim da thtre du trong phép chia P(x) =x""' +x" +x"” +x° + x+2020 cho da thue O(x) =x" +1,
Hwéng din giai — dap s6

a) Thuc hién phép chia ta co:

X’ +2x*  +ax  +b X +x+l1

x>+ x? +x X+1

x> +(a-Dx +b

x2 +x +1

(a- 2)x+B-1)

a-2=0 a=2
(=4
b-1=0 b =1

Pé f(x) chia hét cho g(x) thi {

b) Ta co P(x)=x""- x+x" - x+x" - x+x> - x+5x+2020

160

, 161 _ - 4 N . A .
Tacod x -x—x(x '1):x-lmax4-1;x2+1nenxlél-l;x2+1

- x=x(- 1) - 1 ma x* -1 +1 nén X7 - 1% +1
¥ - x=x(xt- 1) - T ma xf- 1ia? +1 nén 2° - 13 +1
Suyra x'' - x+x7 - x+x"- x+x° - xx? +1
Suy ra P(X) chia cho »* +1 du 5x+2020.
7.13. Tim phin du cua da thirc /' (x) chia cho da thac g(x) =x*- 2x- 3 biét ring f (x) chia cho (x+1)
va (x-3) ¢6 56 du lan lugt 1a - 45 va - 165.
Hwéng din giai — dap s6
bat da thirc thuong la CI(X) vaphan du 1a ax+b . Suy ra
f(x)=g(x).g(x)+ax+b= f(x)=(x- D)(x- 3)g(x)+ax+b
Theo dinh 1y Bézout ta co: (- 1) =45 (3)=-165
Taco: F(-1)=(-1- D(-1- 3)g(- D+a(- D+ b=-a+b= -a+b=-45 (1)
Taco: F(3)=(3+1D(3- 3)g(3)+a3+b=3a+b= 3a+b=-165 (2)
Tu (1) va (2) suy ra 4a=-120= a=-30
Thay vao (2) ta c6: 3(30)+b=-165= b=-75

Vay phan du F(x):g(x) 1a - 30x- 75.



7.14. Tim cAc gi4 tri nguyén ctia x dé gia tri cia da thitc C =x>- 3x*- 3x- 1 chia hét cho gia tri clia da thirc
D=x"+x+1

Huéng dén giai — dap sb

bat phép chia ta co:
x-3x7-3x -1 xP+x+l1
X +xi+x X- 4
-4x7 - 4x- 1
-4x7 - 4x- 4
3

Muén cho gia tri cua C chia hét cho gia tri ciia D thi ta phai c6 X +x+1e0 (3) Z[ +L; i3]

X +x+1 1 -1 3 -3

X 0-1 %) ;-2 %)

Vay véi x€[0;- 1;-2] thi gié tri cta biéu thire C chia hét cho gi4 tri biéu thrc D.
7.15. Xac dinh a, b sao cho f (x) =6x* - 7x’ +ax’ +3x+2 chia hét cho g(x) =x"- x+b

Hwéng din giai — dap so

bat phép chia ta co:

6x* -7x° +ax®  +3x +2 x’-x+b

6x* - 6x°  +6bx’ x*-x+(a-6b-1)
-x* +(a- 6b)x* +3x +2
-x +x’ - bx

(a-6b-1)x> +@B+b)x +2

(a-6b-1x*-(a- 6b-1)x+b(a-6b-1)

(a- 5b+2)x+(2- ab+6b* +b)
pé f(x) chia hét cho g(x) thi

a-5b+2 =0 a=5bh-20)
=
2- ab+6b* +b =0 2-(5b-2)b+6b> +b=0(2)

Giai (2) ta c6: 2- (5b- 2)b+6b> +b =0
o b +3h+2=0= b +h+2b+2=0= (h+1)(h+2) =0
- Truong hop 1. V6i b+1=0= b =-1= a =5(-1)- 2 =-7

- Truong hop 2. V6i b+2=0= b =-2= a=5(-2)-2=-12




Vay véi (a;0)€](-7;-1),(-123-2)) thi £ (x) chia hét cho g(x)
7.16. Cho da thirc /' (x)=2x*- x*- x*- x+2 vadathac g(x) =x" +1. Tim [ dé / (x) chia hét cho
g(x).
Hwéng din giai — dap s6
Ta co:
F(x)=2x"- %P - X7 - x+2=2x  #2x7 - X - x- 2x7 #2
=22 (2 +1)- x(x? +1)- 32 + 1) +5 =(x* +1)(2x% - x- 3)+5
Ff)ig(x)e 5 +1e x° +1€{ +; ﬁ]’ < x2€{0;4} = xe{O;-2;2}
7.17. Tim da thie £ (x) biét ring £ (x) chia cho x- 2 thi du 2, f(x) chia cho x- 3 thidu7 va f(x) chia
cho x?- 5x- 6 thi dugc thwong la 1- x* va con du.
Huéng dén giai — dap sb
/(x) chia cho x?- 5x- 6 dugc thuong 1a 1- x? vacondu = f(x) c6 bac 4.
pit £ (x)=ax* +bx’ +cex’ +dx +e
Theo dinh Iy Bézout: f (x) chia cho x- 2 thidu2= f(2)=2
= 16a+8b+4c+2d +e =2
7 (x) chiacho x-3 thidu7= f(3)=7= 8la+27h+9c+3d +e =7
Gia st f(x) chiacho x?- 5x- 6 dugc thuong 1a 1- x> va con du ¢ (x)

= q(x) =mx+n> f(x) :(l- xz)(x2 - 5x+6)+q(x)

a=-1
2d +e =-2 d =0
) =-x"+5-5x"+6+g(x)= 1b=5 = =
/ 1 , dre=27 [e=22
c=-

= f(x)=-x"+5x-5x"-2

Ngoai ra chiing ta c6 thé gidi bang phuong phap ndi suy Newton.

7.18. Cho da thie f(x) =x* +ax’ +bx- a- 1. Xac dinh a,bdé f(x)ix-2 va f(x)ix-1
Hwéng din giai — dap so

Theo dinh Iy Bézout: f(x)ix-2= f(2)=0,/(2)ix-1= £(1)=0

8+4a+2b-a-1=0 a=i
=
l+a+b-a-1=0

7.19. Tim thuong va du cua phép chia f (x) =2x*- 3x* +4x- 5 cho x+2.

Huéng dén giai — dap sb



Ta c6 so 60 Horner

f

2

0

oa=-2

2

-4 5 -6 7

Vay thuong 1a g (x) =2x- 4x* +5x- 6 vasd dula 7.

Nhdn xét. Ngoai ra chung ta con c6 thé giai bang cach chia thong thudng (dit phép chia).

7.20. Tim cac s0 a, b, ¢ biét rfmg da thirc P(x) =x* +ax’ +bx* +cx+1 chia hét cho (x- 1)3
Huéng dén giai — dap sb

Dat phép chia, ta co:

4 2

X +ax® + bx +cx +1 x-3x* +3x-1

x* - 3x° +3x° - X x+(a+3)

(a+3)x +(B-3)x* +(c+Dx +1

(@+3)x*-3(a+3)x> +3(a+3)x - (a+3)

(b+3a+6)x*+(c-3a- 8)x+(a+4)

b+3a+6=0 a=-4
Dé phép chia hét thi: {¢- 3a-8=0 = {b =6
a+4=0 c=-4

Nhdn xét. Ngoai ra, quan sat h¢ s6 cao nhét va hé sb tu do cua da thirc bi chia va da thac chia. Dé phép chia

hét thi da thirc thwong phai 1a x- 1. Do vy ta co:

xt+ax® +bx* +ex +1 =(x3 - 3x* +3x- 1)(x- 1)

=x'-4x’ +6x° - 4x+1

Dong nhét thirc hai vé ta duoc: a =-4;b =6;¢ =-4

7.21. Xéc dinh cac hé sb a va b dé da thic 4 =x* - 2x* +3x% +ax +b 1a binh phuong cia mot da thic.
Hwéng din giai — dap s6

Ta c6 A 1a binh phuong ctia mot da thirc thi:

A =(»? +cx+d)2 =x* +2¢x° +(c? +2d)x? + 2¢dx +d>

Ma A =x*-2x*+3x"+ax+b

2¢ =-2 a=-2

c¢*+2d =3 b=l
=t

2cd =a c=-1

d?> =b d =1

Suy ra = a=-2;b=1

Vay 4 =x"- 2x’ +3x*- 2x +1.



