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HUONG DAN, GIAI PAP BAI TAP

Chuwong I

1. CAu triic vanh ciia da thirc theo mét bién.
1.1 Vanh con cdc da thive theo mét bién ciia mt vanh.
1.1-()Pat B={m+n~2m n e Z} cR. Motmit B cZ|2|.
Mat khéac, B 1 vanh con cua R chira Z va~2 nén[v2] < B

1.1 - (@) Pit B= {m+id2lmnez }eR Hién nhién

B Zj2]
Viu=3/2eB nén u’> =4 eZF\/EJ nhung u’ ¢ B. That vay, tur
u’ =m-+nu, m, neZl
ta co

2=u’=(m+nu)u=mn+ (m+nu
twong duong voi hé phuong trinh
mn =2
m+n*=0
v6 nghiém trén Z.
1.1-(3) V6i u=~2 -2 , nguoi ta co da thirc
1+36u+ 124 + 6u° — 6u* +u° = 0
1. 2. Nhitng mét vanh vio vanh da thirc theo mgt bién siéu vigt
1.2—-(1) V6i f,g,he 4™ tacod

Lf (g +m@) = 3 f()g+m)k)= D f(j)gk)+h(k))

J+k=1 J+k=1

= D f(Dglk)+ X F(Hhtk) = (fo)D) + fh(D)

jk=1 jtk=1

= (fg+ /M)@)
Do d6 F(g + h) = fg + fh. Pang thuc (g + h)f = gf + hf duoc
ching minh tuong tu.
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1.3 Tinh chit phé dung ciia vanh da thivc A[x].

1.3-(1) Déng cau hao hamj : Z — R m¢ rong dugce thanh mdt
ddng cdu vanh j : Z[x] R sao cho ‘x=*. Vi

Im’j = Z[V2]={m+n/2m|m, n € Z},

(xem §1.1 Bai tap (1)) va

Kerj ={(’~2)g|g e Zx] = (' - 2)}

idéan cuia vanh Z/x] gém cac boi cua da thirc x* — 2 Z[x]. Pinh

1y co ban cho dang céu
Zx]| (x2-2) = Z[V2]

1.3 — (2) Pong cau bao ham j : K— K[x] c6 Imj = K. Vi K 1a
vanh giao hodn, ag = ga v6i moi a € K va moi g € K[x] nén theo
tinh chat pho dung, ton tai dong cAu vanh duy nhét E, : K[x] — K[x] sao
cho

Eya) =avéimoia e KvaE,(x) =g

Véi moi da thiue /= " ax' e K/x],

n

E() =Y. Efa)E) =Y ag

i=0

nghia 1a Eg(f) e K[x] thu dugc bang cach thay trong fbién x boi
g.

ii) Cho a e K, theo trén c6 tu dong céu E, ; , ciia vanh K[x] va
cling c6 tu dong cau E,, . , cua K[x] sao cho

(Eq+« OEaer (ﬂ =(Eq+x Esv () = F

Vay E, ., 1a md ty dang cau cua vanh KJ[x].

1.4 Bac cua da thiec.

14— (1) f+ 0 e Zg

14-Q2)fg=0 e Z,

1.4—(3) T ay + ax e Zg[x] (al # 0) sao cho

(ag + apc)2 =1

Suy ra ag = 1,3,5,7 vaia; = 4. Céac da thirc bac 1 cua Zg[x] can

tim la
1+ 4x,3+4x, 5+4x va7 + 4x
1.4 —(4) 1, + ax kha nghich trong vanh A4[x].
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2. Phép chia da thirc.
2 — (1) Hé tir dan dau cta g phai 1a mot trong cac phan tir
1,3,7,9 € Zy
Thuong va du 1a cac da thuc sau day cia Z;[x]
q=7x5+§x4+§x3+§x+é_l
r=3x+6
2 (2) Zs[x]
2-B3)n=2,3hay6
2- (4) a) Mot da thire ¢6 hé tir hang ao = 0 c6 dang xg vdi q
e Flx].
b) Xét hop thanh cua dong cu bao ham va phép chiéu
F —> F[x] —— F[x]/(x)
2 —(5) a) Mot da thirc ¢6 hé sd hang chin c6 dang
2f + xg /g € X[x]
b) Gia sir (2, x) = (h) vo1 mot da thuc 7 € Z[x], suy ra
h=2a,+ax+..+ax"vah=+1nén cé mau thuin

3. Ham da thirc mot bién. Nghiém ciia da thire.
3 — (1) Gid sir truong f c6 q phan tir la a;, ..., @, Véimdii = 1, ...,
q xét da thuc
fi= ] x—a) € Flx]

1<j#i<q
Tacobacfi =qg—1vadit
bi= fia) =] (@-a)#0

Jj#0
thi c6 cac da thiuc

gi:bi_lﬁ e F[x] i=1.,q
sao cho

gr(a) = Ipvagia) = 0r(j#1)
V61 moi ham ¢ : F'— F, da thirc

=3 pa)g < Fix],

i=1
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Véi ham da thuc tuong Gmg

=2 o@g:F>F

1

sao chovéimoii =1, ..., q

7 (a) = o(a)

q
=1

Chonén ¢ = f
3-(2)i)Vivéimodii=1, ..., g
Z(a,-) =a—a;= 0,
bang quy nap suy ra
h=(x—a)x—az)...(x — a,),
ii)f—g=khnéuvachinéu(f -g)=0
3 — (3) mbi phan tir ciia Zg déu 13 nghiém cua X —x.
3 — (4) a) Pa thirc f¢o thé viét
f=&-2)x-3)=(x-6)(x-11)
Suy ra chi c6 céc phén tr2,3,6,11 € Z,1a nghiém cua f.
b) TAt ca cac nghiém cua g trong Z,;, 1a 0,3,5,8,9 vall
3—-(5) a € Dlanghiém nén
f=kx—-a)gvbdig e D[x]
b e D la nghiém nén
Op=/(b)=(b—a)g(b)
Vib—a#0,suyrag=(x—b)q, q € D[X]
3 —(6) Du cua phép chia c6 dang c;x + ¢ voi

r—r'" . ar'-br
C = va Cy =
a-— a—-b
3 —(7) 0p # f D[x] v6i bac f = n c6 nhiéu nhit n nghiém
trong D.
3 — (8) fchia hét cho (x — 1)(x —2) = x’ — 3x + 2 (Bai tap (5)).
Suy ra

f=G-Dx=2)[6x-2""-x-2)"+..-(x-2)
+l+x-0D)""T+x-1)+. +x-1)+1].
3-9)Tufll)=0vaf=(x—1)g voig e Z[x] sao cho g(1)=0
suyra a=n va b=-n+1)
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Thuong phai tim 1a
g=nx"""+m-Dx"?+..+3x+2x+ 1
3—(10) Du la cos nf + x sin né.
3 —(11) Dang thirc ctia phép chia viét
aX" + @, )X ax tag= (- (G X+t g+ gy Ty
trong d6 du 7y = f (c) e A. Can bang cac hé tir & hai vé cho suy
ra:
4n-1= Qy
Gn-2=Cqn-1 T ay
qo=cq; ta
ro=cqo T ay
Vay cac hé th g, _ 1, ¢, _ 2, ..., qp cua thuong va du ry thu dugc
nhu so d6 Horner miéu ta.
Ap dung :
| 5 0 2 1 7 3
215 -10 18 -35 77 -157
Thuong 1a ¢ = 5x* — 10x* + 18x” — 35x + 77 vadu la r = -157

4. CAu tric ciia vanh da thirc theo nhiéu bién.
4 —(2) C6 thé viét
f=y|x+1 =1]-x|+n7 -]

=xy"i[(x+1)" —(r+1)]

=xy(x—y)g
voi

>

1
-

{ Z(x+1)'f(y+1)k}

Jrk=i-1

4-3) Xemfe Z[y.z][x], vifl-y —z) = 0 nén

o J=Gtytog ge Zxyz]
g la dang cap bac 2 c6 dang
g=ax’+a'y’ +a"z’ +bxy +b'xz+b"yz
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Thay va can béng hé s thi dinh duoc
a=a =a’=1vab=b"=b"=-1.
4—-@) fi+/fo+fi=3x, fifofs =X +X5 +x] —3x,%,%, .
4 — (6) Vanh F" cac ham tir " vao F va vanh con Fluj,...,u,]
cac ham da thic c6 cung s phan tir
4 — (7) Céc da thuc f e F[x,,...,x,] sao cho f =0 tao thanh
Kergp
ctia dong cu vanh f > f . Can chimg minh Ker ¢ = I véi I 13 idéan
cua vanh F[xi,...x,] sinh béi r da thic
h=x!—x,, i=1,..,r
4 —(8) f= (x+ y + z)g néu chi va chi néu g 1a da thic ding cap
bac 2, tic 1a co6 dang
g=ax’ +a,y’ +a,z2’ + Bxz+ Boxz+ Byz,  a,B ed

Thay va can bang céac hé tir, thu dugc cac hé thirc can tim.

5. Pa thirc ddi ximg

5—-(1)a) f=a(x* +y* +z°)+b(xy +xz + yz)

b) f=a(x’+y’ +2)+b(x*y+xy> +x’z+x2" + 'z + yz*) +cxyz

S-@YVi' f,(n.y.2) = f,(z.y,2) = [,(x,2,2) =0 nén

fo=G=x-2)y-2)g,, g, <€Zx.y.z]

i) g,=1, g, =x+y+z, g, =x"+y +z2 +xy+xz+yz

iii) Vi g, 1a da thirc d6i xtmg dang cAp bacn+1-3=n-2,
Thay va can bang cac hé s6 thi co tt ca hé s6 cta g déu bang 1.

5—(3) (i) Voi sé mil n 1&, vi

fo=,3:.2) = [, (x=2,2) = £, (x,y,—x) =0
nén
=&+ )y+2)(z+0g,, g,[xy.z]

ii) g5 1a ddi xing dang cip bac 2 nén c6 dang
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g5 = a(x?>+ y? +z))+b(xy+ xz+ yz)

Can béng hé sb tinh duoc a = b = 5.

7

1
5-(4)a) (Ej = Er(r— 1)
r r 1
b) 2(5) + (gj = gr(r— 1)(r+4)
5-(5)a) s;s,—3s,
b) s,5, —s,
c) —s; +4s,s, —8s,
d) s7s3 —2s)s, =253 +4s,5,5, — 53
€) s;si —4s)s, —4s) +18s,5,5, —27s]
5 — (6) Da thtic khong thay d6i khi chuyén vi tri hai bién bat ky.
f, =3s] —8s,
f, =5; —4s,5, +8s,
f, =—s; +4s’s, —8s,s, +16s,
fo=sis, =53
5-(7)a) f=rs] —8s,
b) f=(-1)s -2rs,
5 —(8) Trong vanh Z,[x,x,,x3],
xt+xy +x) = +x) +x) =)
5 — (11) Hé phuong trinh cho viét thanh
512 — 285 =0,
si(4s3—s182) =0,
- 85(3s3 —818;) =2.
Tu d6 suy ra s7 =32 va cod
s, =20, s,=20%, s5,=(°
Trong d6 ¢ 1a mot can sb bac 5 cia don vi. Nhu thé
X1,%2,X3 1a cac nghiém s6 cua phuong trinh
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X' =267 +20°x -7 =0
Phuong trinh ndy c6 3 nghiém la

é/a 'j:a .]Zé/
v6ij 1a so phuce
1 A3
J=——+i—
2 2
Vi cén s6 bac 5 cua don vi ¢ c6 dang
S, = cosszﬂJrisinszﬂ, k=0,1,2,3.,4

hé phuong trinh cho cé tat ca 30 nghiém, mdi nghiém 1a mot
hoén vi ctia ¢ i, - ¢ ko ¢ k-
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