Chu deé:

PA THUC

Chii dé ndng cao lop 10
Bién soan: PO THANH HAN

A/ MUC TIEU:

- Cung cép cho hoc sinh mét sb khai niém co ban vé da thuc, phép chia da
thirc va phuong trinh ham da thtrc.

- Cung cap cho hoc sinh mot sé phuong phap giai toan vé da thirc qua cac vi
du va bai tap.

- Rén ki niing van dung linh hoat, dién dat chit ché.

- Gop phan xay dung ning luc tu duy 1dgic, tu duy doc 1ap sang tao.

B/ THOI LUONG:

6 tiét

C/NOI DUNG:

Chu dé bao gém cac kién thirc duoc trinh bay trong hai bai:
- Bai 1: Da thtre va phép chia da thuc. (4 tiét)
- Bai 2: Pa thtic v6i hé s6 nguyén va phuong trinh ham da thirc. (2 tiét)

D/ CHU THICH VE MUC PO YEU CAU:

- Chu dé nay thudc loai chu dé ning cao, nham bo sung mot s6 kién thire co
ban va cin thiét vé da thirc va tng dung, nang cao kha ning tu hoc cta hoc sinh
dué6i sy huéng dan cua gido vién.

- Pay la tai liéu ty hoc c6 huéng dan nham dat dwoc myc tiéu nhu da néu
trén.

- Chu dé nay gitip cac em hoc sinh kha gioi ¢6 thém tai liéu tham khao (qua
cac vi du va bai tip co danh dau * ).
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Bai 1

DA THUC - PHEP CHIA DA THUC

I/ PA THUC VA CAC KHAI NIEM CO BAN:

1) Dinh nghia 1.1
a) Da thirc f'(x) 1a mot biéu thirc c6 dang:

f(X)=ax"+a,_x""+. +ax +a,

(trongdd neN" ; xeR ; a,a,,...,a,eR ; a,#0 )

b) Néu f(x) l1a mot da thirc thi ham s6 y = f'(x) goi la mot ham da thic.
Vi mdi s thuc a, f(a) goi 14 gid trj ciia ham da thie f(x) tai diém a .

¢) S6 tu nhién 7 goi la bac cua f(x), ki hiéu deg f =n.

d) Cac hé s6 a,,a,,...,a, g0i la cac h¢ sé ctia f(x), a, goi 1 h¢ s6 bac cao
nhat, a, got la h¢ s6 tu do; ax" (a, #0) goila hang tirbac k, a x" 1a hang tur
bac cao nhat.

2) Dinhli 1.1
a) bathuc f(x)=ax"+a, x""'+..+ax +a, bang khong khi va chi khi
an = an—l

b) Mdi da thire f(x) khac khong c6 mot cach viét duy nhat dudi dang:

f(x)=ax"+a, x""+.+ax +a, (a,#0).

=.=a,=a,=0

3) Héqua 1.1 ‘
Hai da thirc khac khong la bang nhau khi va chi khi ching c6 cung bac va
cac h¢ s0 cua moi hang tir cung bac 1a bang nhau.

e Chuy: Tap hop tat ca cac da thirc vai hé sb thuc duoc ki hiéu 1a R[x].
Tuong tu Q[x], Z[x] twong Ung la tap hop tat ca cac da thirc voi hé s6
hiru ti, hé s6 nguyén.
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Thuwc hanh 1: Xdc dinh cdc hé sé ciia da thire.
Phuwong phdp gidai: St dung h¢ qua 1.1 ’
( Nguyén li so sanh cac hé so cua da thirc).

Vidu1) Tim a,b,c biét rang:
a(x+2)2+b(x+3)2=cx+5 VxeR

Loi gidi:
Tacod a(x+2)2+b(x+3)2=cx+5
<:>(a+b)x2+(4a+6b)x+4a+9b=cx+5
a+b=0
Theo hé qua 1.1, ta co: J4a+6b=c
4a+9b =5
Giai hé trén ta duoc: a=-1;b=1;c=2.

Bai tap tw giai:

1) Tima, b biét rang x* +2x* +3x” +ax+b 13 binh phuong ciia mot da thirc khéc.
( Hudng dan: Pt x* +2x* +3x> +ax+b = (xz +mx+n)2

bS: a=2,b=1)
2
2) Tim q, b, c biét rang i 22x+3=a+bf+c Vx € R.
x“+1 x +1

(BS: a=-1p=-2;c=4.)
Vidu2)* Tim tit ca cac da thic f(x)eZ [x] khac khong, thoa:
16f(x2)=[f(2x):|2 VxeR. (1)
Loi giai:
Goi f(x)=ax"+a, x""'+.+ax +a, (a,#0,a,€R,i=12,.,n).
Taco

2
(De16(ax™ +a, X" +. . +ax +a,)= [an (2x)" +a,, (2x)" +..+a,(2x)+ ao]
Pong nhat hé sb cia " tacod: 164, =2"a> = a,=—  (do a,#0)
Ma a,eZ nén n=0,1,2.

e V&in=0:tacd q,=16 = f(x)=16 VxeR.
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e V6in=1:tacd a=4nén f(x)=4x+q, thayvao (1)taco
16(4x2Jrao)z(8x+a(])2 < 16a, =16a,x+a; <> a,=0.(do (1) dung vx )
Vay f(x)=4x VxeR.

e Véi n=2:tacod q,=1nén f(x)=x+ax+a, thay vao (1)tacod

16()64 +ax’ + ao) = [(Zx)2 +a, (2)c)+a0]2
= 16(x4+a1x2+a0)=16x4+16a1x3+(4af+8ao)x2+4alaox+a02
Dong nhat cac hé so ta duge: @, =a, =0.
Vay f(x)=x> VxeR
f(x)=16

Thir lai, ta thay c4 3 ham s6 | £ (x)=4x déu thoa dé ra.

Bai tap tw giai:

Tim tit ca cac da thitc f(x)eZ [x] khac khong, thoa:

f(x2):[f(x)12 Vx e R.
(DBS: f(x)=x", n=01,23,..)

Thuc hanh_2: Tinh tong cdc h¢ sé ciia da thiic.
Phuwong phap gidgi: St dung két qua:
Néu f(x)=ax"+a, x""+.+ax +a, (a,#0),

thi  f(1)=a,+a,, +..+q,+aq,.

Vidu: Hay tinh tong cac hé s6 cua da thirc:
f@)=(2-3x+3x°)" (3-5x+82° —6x°)

2006

Loi giai:

Taviét f(x) ¢ dang: f(x)=ax"+a,_x""+. . +ax +a,.
Ta c6 tong cac hé s cua da thirc da cho la:

a,+a, +.+a+a,=f(1)=(2-3+3)"(3-5+8-6)"" =0.

n—1
Bai tap tw gidi:
Véi ae R, hay tinh tong cac hé so cia da thic:

12 10

f(X)Z(x2+ax—a+1)6(4x4—2x2—3x+2) —(x+1)5<x3+x—1) )
(BS: 32)
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11/ PHEP CHIA PA THUC:

1/ Phép chia hét:
Dinh nghia 1.2)
Ta noi rang da thirc f(x) chia hét cho da thuc g(x), ki hiéu f(x):g(x), néu

tdn tai mot da thuc h(x) sao cho f(x)=g(x).h(x)

2/ Phép chia co du:
Pinh li 1.2)

V6i hai da thitc £(x) va g(x) (g(x)#0) ludn ton tai duy nhét hai da thirc
g(x) va r(x) sao cho f(x)=g(x).q(x)+r(x), trong d6 r(x)=0 hodc degr<degg.
( ba thuc ¢(x) goi la thuong, da thic »(x) goi la du ctia phép chia f(x) cho
g(x)).

3/ Nghiém cua da thic:
Pinh nghia 1.3) ’
Ta ndi a 1a nghi¢ém cua da thuc f(x) n€u f(a)=0.

Dinh 1i 1.3) ( Binh li Bo-du)
SO a 1a nghiém cua da thic f(x) khi va chi khi f(x)i(x-a).

Dinh nghia 1.4)
Ta noi a 1a nghi€ém boi k (k e N;k >2)cia da thic f(x) néu ton tai da thic

g(x) Ma g(a)#0 va f(x)=(x—a) g(x) VxeR.

Thuwc hanh 3: Xdc dinh da thicc chia trong phép chia hét.
Phuong phdp gidi: ) )

PP1: Str dung dinh nghia phép chia hét va nguyén li so sanh cac hé so ctua da
thtrc.

PP2: Sir dung dinh li phép chia cé du sau d6 cho du thirc bang khong.

PP3: Str dung dinh li Bo-du.

Vidul) Tima biét rang: )
f(x)=6x*—7x* +ax* +3x+2 chia hét cho da thirc x* —x—1.

Loi giai:
bat f(x):(xz—x—l)(6x2+bx+c)
Taco 6x4—7x3+ax2+3x+2:6x4+(b—6)x3+(c—b—6)x2—(b+c)x—c
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b—6=—7

b=-1
c—b—-6=a
Suy ra 2= c=-2
-b—c=3
5 a=-7
_C frd

Vay a = -7 la gi4 tri phai tim.

Vidu2) Tima, b biét ring: f(x)=ax'+bx*+1 chia hét cho (x-1)’.
Loi giai:

*Cach 1:
bat 7(x)= (x—l)2 (ax2 +mx+n)

Taco ax4erx3+1=a)c4+(m—2a)x3 Jr(n—2m+a)x2 +(m—2n)x+n

m—2a=>b n=1
n-2m+a=0 m=2

Suy ra
m—2n=0 a=3
n=1 b=-4

Vay a =3, b=-41a gia tr1 phai tim.
*Cach 2:
Lay f(x) chia cho (x—l)z, ta duoc du:
r(x)=(4a+3)x+1—3a—2b. )
Do f(x)f(x—l)2 nén r(x)=0 VxeR vivaytu (1) taco:
{ 4a+3b=0 {a=3
=S
1-3a-2b=1 b=-4

*Cach 3:

Vi f(x){(x—1)" nén x=1 la nghiém bdi 2 cta f(x), do do:
fH=0 = a+b+1=0

Suy ra f(x)zax4—(a+1)x3+1
=(x—1)(ax3—x2—x—1)
Do x=1 langhiém bdi 2 clia f(x) nén x=1 langhiémcua g¢(x)=ax’-x>-x-1

Vivdy ¢()=0 = a-3=0
Suyra b=-4.

= b=-a-1

= a=3.

Vay a =3, b=-41a gia tri phai tim.

Vidu3)* Cho F=x'+y’+2’ + mxyz.
Dinh m @ F chia hét cho (x+y+:z).
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Loi gidi:
Xem F la moét da thire theo x, ki hi€u F(x).
Vi (x+y+z)=x—(-y—z) va Fi(x+y+z) nén F(x)f[x—(—y—z)}
Suyra F(-y-2)=0 < (—y—z) +y +z +m( )
& —3yz(y+z)+m( ) =0
= —yz(y+z)(3+m)=0
Piang thic trén ding vy,z < m=-3.

Bai tap tw giai:

1) Tima, b biétrang f(x)=6x" —7x* +ax’ +3x+2 chia hét cho da thirc x> —x+b.
(Hudng dan: Pt f(x) = (x2 —x+b)(6x2 +mx + n)
DS {a=—7 y {az—lz )
b=-1 =-2
2) Tima, b biétraing f(x)=x"+1 chia hét cho da thitc x> +ax+5.
(Huong dan: Dat f(x) z(x2 +ax+b)(x2 +mx+n)

ps: {":*5 v {“:‘ﬁ)
b= b=

Thuc hanh 4: Xdac dinh da thirc chia trong phép chia co du.
Phuong phap gidi: ,
Str dung dinh 1i phép chia c6 du, chi y dén cac gia tri dic biét cua x.

Vidul) Tima, b, ¢ biét rang:
f(x)=2x"+ax* +bx+c chia hét cho x+2 vakhichia f(x) cho x* -1
thi duoc du 1a x.

Loi gidi:
. =(x+2)q,(x
Tir gid thidt, ta o6: | 7 7 (F+2)a
f(x) ( 1)q2(x)+x
28
f(-2)=0 32+4a-2b+c=0 =73
Suyra { f(1)=1 = 2+a+b+c=0 & b=1
f(-1=-1 24+a-b+c=0 22
)
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Vidu2) Tima, b, ¢ biét rang:
f(x)=x"-3x"+2x +ax’ +bx+c chia cho x’ —2x*-x+2 thicosodula 1.

Loi giai: )
Vi ¥’ —2x° —x+2=(x-1)(x+1)(x-2) nén tr gia thiét ta co:
f(x) =(x-Dx+D(x-2)g(x)+1

f=1 a+b+c=1 a=1
Suyra: { f(-)=1 = < a-b+c=7 & <b=-3
f(2)=1 4a+2b+c=1 c=3

Bai tap tw giai:

1) Tima, b, ¢ biétrang f(x)=x>+ax’ +bx+c chia hét cho x—2 va khi chia £(x)
cho x* -1 thi dugc du la 2x.

(BS: a=-10;6=-19c=-10 )

2) Tim da thirc bac ba f(x), biét ring da thirc d6 chia hét cho x—2 va cé cing
s6 du 13 -4 khi chia lan luot cho x+1, x+2, x—1

3 2
ps: _x 2 x 14
(BS: fW="+--3-7)
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Bai 2

DA THUC VOI HE SO NGUYEN
VA PHUONG TRINH HAM PA THUC

I/ PA THUC VOI HE SO NGUYEN:

Tinh chat 2.1)
Néu f(x) 1a mot da thirc voi nhitng hé s6 nguyén va a, b 1a nhiing so6
nguyén, thi hiéu f{a) — f{b) chia hét cho a — b.

Chirng minh.:
Vi f(x)=ax"+a, x"" +..+ax+a,eZ[x]|, a,beZ nén:

f(a)-f(b)=a, (a” —b”)Jr...Jra1 (a—Db)
= (a —b)[an (a”" +...+b”’l)+...+ al]
Tur day suy ra tinh chét duoc chiing minh.

Thuwc hanh 5: Cdc bai todn da thive lién quan dén soé hoc.
Phuwong phap giai. )
Str dung tinh chat 2.1.

Vidul) Cho f(x) la da thirc voi hé sb nguyeén, cd £(0), f(1) la cac s6 1é.
Chung minh rang phuong trinh f(x)=0 khong c6 nghiém nguyén.

Loi giai:
Goi o la nghiém nguyén cua f(x),tacod f(x)=(x—a)g(x) voi g(x) e Z[x]
Suyra  f()=(1-a)g(l) ma f(1) 1as61é nén « l1a so chin.
Tuong tu f(0)=(0—a)g(0) ma f(0) 1a s6 1é nén « la s 1é.
Mau thuin trén ching té didu ta gia s 1 sai.
Vay phuong trinh f(x)=0 khong c6 nghi¢m nguyén. (dpcm)

Vi du 2)* Chitng minh rang v6i moi s6 nguyén a phuong trinh:
f(x)=x"-2007x" + (2006 +a)x* —2005x +a =0 khong thé c6 hai nghiém
nguyén phan biét.
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Loi giai:
Goi « la nghiém nguyén cua f(x),tacd f(a)=0.
Vi f(1)=2a-2005 1256 1é, nén (1)~ f(a)=2a-2005 1a s5 1é.
Do f(1)-f(a)i(l-a) nén 1-« la sd 1é, suy ra o 1a sd chin.
Gid st ¢, , 1a hai nghiém nguyén phan biét ciia phuong trinh f(x)=0, thi
a,,a, 1a cac s6 chan va:
ACHACH
o, —a,

= (0{13 +ala, +oa; +a§)—2007(a12 +aa, +a22)+(2006+a)(a] +a,)—2005

0=

Piang thirc trén khong thé xay ra vi a,,«, 1a cac s6 chin.
Mau thudn trén ching to diu ta gia sir 1 sai.
Vay phuong trinh f(x)=0 khong thé c6 hai nghi€ém nguyén phan biét. (dpcm)

Bai tap tw gidi:

1) Cho f(x) la da thtrc v6i hé sb nguyén thoa diéu kién: fla+b) = ab véi moi
sd nguyén khong ama, b.
Ching minh rang: f'(a):b va f(b)ia.

£(2007) = 2006

2) C6 hay kho hu ba:
2) Co hay khong da thuc f(x)e Z[x] thoa {f(2002)=2003

3)* Cho f(x)va g(x) la hai da thirc v6i hé s6 nguyén thoa diéu kién:
P(x) =f(x3)+xg(x3)f(x2 +x+1)
Chimg minh rdng: UCLN( f(2006), g(2006))> 2005.
(Hudng dan: Viet P(x) 6 dang:
P(x)=[ [ ()= f (1) [+ x| g(x")-g (1) |+ £ (1) +x¢(1))

Thuwe hanh 6: Cdc bai todn da thive lién quan dén soé hoc.
Phwrong phap giadi:
Str dung dinh 1i Bo-du va dinh nghia 1.4..

Vidul) Cho f(x) la da thirc véi hé sd nguyén, c6 £(2005) f (2006)=2007. Hoi
da thic f(x) co6 nghiém nguyén hay khong?
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Loi giai:
Goi o la nghiém nguyén cta f(x),tacod f(x)=(x—a)g(x) voi g(x)e Z[x]

Nén  £(2005) = (2005-a)g(2005).

£(2006) = (2006 — ) g (2006).
Suy ra f(2005) f (2006) = (2005 - )(2006 - ) g (2005) g (2006).
Do (2005-a)(2006-):2 nén f(2005) f (2006)=2007:2 v6 Ii.
Mau thuin trén ching t6 didu ta gia sur 1a sai.
Vay phuong trinh f(x)=0 khong thé c6 nghi€ém nguyén. (dpcm)

Vidu2)* Cho f(x) la da thic véi hé sé nguyén.
Ching minh réng néu £, f (1), f(m—1) déu khong chia hét cho m
(m < N,m>2) thi phuong trinh f'(x)=0 khong c6 nghiém nguyén.

Loi giai:
Gia su phuong trinh f'(x)=0 c6 mdt nghiém nguyén la «, ta co:
f(x)= (x—a)g(x) VOl g(x)e Z[x]
Khidé: f(0)=(0-a)g(0).
f=(1-a)g(1).

Vi: (0-a),(1-a),...(m-1-a) 1a m sb nguyén lién tiép nén phai c6 mot s6 chia
hét cho m, vi vy trong m sb £0), f(1),.... f (m—1) phdi co it nhat mot sb chia hét
cho m, méu thuln gia thiét.

Vay dicu ta gia su 12 sai, suy ra phuong trinh f(x)=0 khong c6 nghiém
nguyén. (dpcm)

Vi du 3)* Cho da thitc f(x) v6i cac hé sd nguyén. Gia sir phuong trinh
f(x)=1 c6 qua 3 nghiém nguyén. Chirng minh rang phuong trinh f (x)=-1
khong c6 nghiém nguyén.
Loi giai:

Gia su phuong trinh f'(x)=-1 c6 nghiém nguyén «, ta c6: f(a)=-1.
Vi phuong trinh f'(x)=1 c6 qua 3 nghiém nguyén nén co it nhit 4 nghiém
nguyén khéac nhau, goi 4 nghiém do 1a: «,,«,,,,q, .
Ta co: f(x)-1=(x—a)(x—a,)(x—a;)(x—a,) g(x) Vi g(x)e Z[x]
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Suy ra fla)-1==2=(a-a)(a-a,)(a-a;)(a-a,)g(a),

trong d6: a-a,a-a,a-aj,a-a, lad sO nguyén phan biét.

Viy -2 phan tich duogc thanh tich cua 4 sé nguyén khac nhau, vo 1.
Suy ra phuong trinh f(x)=-1 khong c6 nghiém nguyén.

Bai tap tw giai:

1) Cho f(x) la da thic v6i hé s6 nguyén ¢ f (x)=1996 tai 5 gia tri nguyén
cta x. Ching minh rang: f (x)#2006 v&i moi gid tri nguyén cua x.

( Hudmg dan: chii y 10 chi ¢6 thé phan tich ciia nhiéu nhat 4 sé nguyén khac

nhau )

2) Biét dathic f (x) voihé s0 nguyén nhén gia tri bang 2 tai 4 gia tri nguyén
khac nhau cua x.

Chirng minh rang: f(x) khong thé nhan cac gia tri 1, 3, 5,7, 9.
( Huéng dén: Bit F(x)= f(x)-2=(x—a)(x-b)(x—¢)(x—d)g(x) )
3) Biétda thirc f(x) v6ihé sé nguyén co tinh chat | £ (x)| =2 v6ix nhan 5 gia
tri nguyén khac nhau. q

Chirng minh rang: f(x) khong thé c6 nghiém nguyén.

II/ PHUONG TRINH HAM PA THUC:

Dinh 1i 2.1) ( Khai trién da thirc theo cac nghiém )

Gid st a,a,,...,a, la cdc nghi€ém cta da thiic f(x) vdi cac bdi tuong ing
lan luot 1a k,k,,....k, , khi do ton tai da thic g(x) sao cho:

fx)=(x-aq, )k1 (x—a, )k2 (x—a, )k’" g(x) VxeR.
(V61 g(a)#0, i=1,2,...,m va deg f =k, +k, +...+k, +degg)

H¢ qua 2.1)

a) Moi da thirc bac n>1 déu co khong qua n nghiém thyec.
b) Néu da thirc £(x) c6 bac n ma ton tai n+1 s6 thuc phan biét

a,,a,,...,a,. sao cho f( ) ¢ Vi=12,..,n+1 thi f( )—c VxeR.

Thuc hanh 7: Tim phwong trinh ham da thirc.
Phuwong phap giai:
Str dung dinh 1i 2.1 va hé qua 2.1.
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Vidu 1)* Tim tat ca cac da thuc f (x) € R[x] thoa:
xf(x-1)=(x=-3).f(x) vxeR (1)

Loi gidi:

Tu (1): chox=0tacod f(0)=0.
Suyra: voix=I1tacd f(1)=0.

Véix=2tacd f(2)=0.
Vay f(x) nhan 0, 1, 2 [am nghi¢m, nén theo h¢ qua 2.1 ta co:
f(x)= x(x—l)(x—2)g(x) VOl g(x) e R[x] .
Thay vao (1) ta co:
x(x—l)(x—2)(x—3)g(x—l)=(x—3)x(x—1)(x—2)g(x) VxeR.
Suyra: g(x-D=g(x) VxeR\{0;1;2;3}.
Suyra g(4)=g(5)=g(6)=..=g(n)=... ttc la g(x) nhan cing mot gi4 tri tai vo
sO diém, nén: g(x)=c VxeR.
Vay f(x)=cx(x-1)(x-2) VxeR
Thir lai ta thdy f(x)=ex(x—1)(x-2) VxeR thoa dé bai.

Vidu 2)* Tim tat ca cac da thirc f(x)e R[x] thoa:
fx+D)=f(x)+2x+1 VxeR  (2)

Loi giai:

Tacd (2) & f(x+D)—(x+1) = f(x)-x*  vxeR (3)

bat g(x)=f(x)-x* VxeR
Tacd: (3)e g(x+1)=g(x) VxeR
Suyra g(0)=g(1)=g(2)=...=g(n)=... tc 1a g(x) nhin cung mot gia tri tai vo
s6 diém, nén: g(x)=c VxeR.

Vay f(x)=x"+c VxeR
Thu lai ta thay f(x)=x"+c VxeR thoa d¢ bai.

Bai tap tw giai:

1)* Tim tit ca cac da thuc f (x) e R[x] thoa:
(x—l).f(x+1)=(x+2).f(x) VxeR.
(BS: f(x)zcx(xz—l) VxeR.)

Da thic-DTH. 1 3



2)* Tim tat c4 céc da thie f(x) e R[x] théa:
x.f(x—l)z(x—S).f(x) VxeR.

(BS: f(x)=cx(x-1)(x=2)(x=3)(x—4)

VxeR.)

3)* Tim tat ca cac da thirc f(x)e R[x] thoa:

f[(x+1)2]=f(x2)+2x+1
(BS: f(x)=x+c VxeR.)

Vx e R.

4)* Tim tat ca cac da thitc f(x)e R[x] thoa:

(x=1*f(x)=(x=3)f(x+2)
(BS: f(>c)=c(x—3)2 VxeR.)

Da thic-DTH.

VxeR.
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