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Phan thtrc hitu ty xuét hién & ba cép hoc bac phé thong va ca bac Pai hoc
trong Pai Sd, Giai Tich, Hinh Hoc, T6 qu.Vén dé datra la st dung phan
thirc hitu ty vao nghién ctru Toan so cép nhu thé nao? Pic biét sir dung céc
két qua vé phan thirc hitu ty dé vao sang tac cac bai toan mdi.

V61 nhitng i do trén, 1a mot gido vién gidng day mon Toan trong trudng
phd thong, toi dd chon nghién ctru dé tai: " Phan thirc hitu ty va mdt sé hé
phwong trinh". Dich cudi ciing ma luan vin mudn dat dugc 1a:

1/ Phan tich phan thire hitu ty thanh tong cac phan thirc don gian

2/ Giai hé phuong trinh tuyén tinh nhiéu an c6 lién quan dén phan thuc
3/ Tinh tong va xay dung mot s6 dong nhat thirc trong t6 hop

4/ Tinh tich phan cac phan thtrc hitu ty

5/ Nghién ctru ddy s qua phan thuc hitu ty

6/ Xay dung bt dang thirc hinh hoc

Lu4n van gdm hai chuong:

Chuong I: Giéi thiéu vé vanh da thirc, s6 phtrc va tinh dong
dai s6 cta truong C va viéc nhing R vao C dé ¢ thé coi R nhu mot trudng
con cua truong C. Tu tinh dong cua truong C suy ra sy phan tich da thuce
thanh tich cac nhan tir bat kha quy trong R[x] :

Chuong II: Trinh bay vé phan thtic hitu ty thanh tong cac phan
thire don gian va mot sb tmg dung dé: giai mot s6 hé phuong trinh, xay dung
cac ddng nhét thirc, tinh cac tong, tinh tich phan va mot vai diy s6 qua phan

thirc hitu ty.
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Du d rat ¢d gang, nhung chéc chin ndi dung dugc trinh bay trong luan
van khong tranh khéi nhiing thiéu s6t nhat dinh, em rat mong nhan dugc sy
gop ¥ clia cac thy cb gido va cac ban.

Luan vin dugc hoan thanh duédi sy huéng dan khoa hoc cua PGS.TS.
Pam Vian Nhi . Em xin duoc té 1ong cam on chan thanh nhat t6i thay. Em xin
cam on chan thanh t&1 Truong Pai hoc Khoa Hoc - Pai hoc Thai Nguyén, noi
em d3 nhan dugc mot hoc van sau dai hoc cdn ban va cudi cung, tac gia xin
chan thanh cam on gia dinh, ban bé, d6ng nghiép da cam thong, ting ho va
gitip d& trong sudt thoi gian tac gia hoc Cao hoc va viét luan van.

Hai Phong, thang 08 nam 2012

Nguoi viét luan van

Vii Vian Viét

86 héa béi Trung tam Hoc liéu — Pai hoc Thai Ngidén http://'www.lrc-tnu.edu.vn



Chuong I

S6 phitc va vanh da thirc

Chuong nay gidi thiéu vanh da thitc, vanh cac chudi lily thira hinh thirc

va tinh doéng dai s6 cua trudong cac s6 phuc C.

1.1 Tinh déng dai s6 cia truwong C
Xét tich Descartes I’ = RxR = {(a,b)\ € R} va dinh nghia phép toan:

(a,b):(c,d)<:> a=c,b=d
(a,b)+(c,d)=(a+c,b+d)
(a,b).(c,d) =(ac—bd,ad +bc)

Dé don gian, viét (a,b).(c,d) qua (a,b)(c,d). T dinh nghia cta phép nhén:
() Véi i=(0,1)eT ¢6 i* =ii=(0,1)(0,1)=(~1,0)

(ii) (a.5)(0,1) = (0,1)(a.b) = (a,b)

(iii) (@,5) = (a,0) + (0,5) = (a,0) + (5,0)(0,1),¥(a,b) e T

B6 dé 1.1.1

Anhxa ¢:R —T,a+>(a,0) 1a mot don dnh va théa méan
d(a+a')=¢(a)+¢(a').4(aa')=¢(a)p(a'),Va,a'e R

Dong nhat (a,0)e T véi a e R. Khi d6 c6 the viet
(a,b)=(a,0)+(b,0)(0,1)=a+bi,i* =(~1,0)=-1.

Ky higu C 1 tap T cling vé6i phép toan da néu & trén. Nhu vay

(C:{a+bi\a,be]R,i2:—l} va ta ¢b
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a+bi=c+di<a=c,b=d

a+bi+c+di=a+c+(b+d)i

(a+bi)(c+di)=ac—bd+(ad+bc)i.

Moi phﬁn ter z=a+bieC dugc goi 1a mot s6 phuc voi phén thuc a, ky hi¢u

Rez, vaphan do b, ky hiéu Imz, con i goi la don vi do. S6 phirc a —bi duoc

goi 12 s6 phire lién hop cua z=a +bi vaky hiéula z=a+bi. D& dang kiém

tra zz=(a+bi)(a—bi)=a’ +b* vi goi |z| = Jzz 12 modun ciia z. S6 déi

cua z'=c+di la —z'=—c—di vaky hiéu

z—z':(a+bi)—(c+di):a—c+(b—d)i.

Xét mit phang toa do (Oxy). Mdi sb phirc z=a+bi ta cho tuong tmg voi

diémM(a,b) . Tuong ing nay la mot song anh
(C—)RxR,z:a+biHM(a,b).

Khi d6ng nhat C véi (Oxy) qua viéc dong nhét z v6i M , thi mat phang toa

d6 v6i biéu dién s6 phtrc nhu thé dugc goi 1a mat phang phirc hay mat phang

Gauss.

Ménh dé 1.1.2

Tap C la mot truong chira truong R nhu mdt truong con.

Chung minh:

Dé dang kiém tra C 1a mot vanh giao hoan véi don vi 1a 1. Gia su

z=a+bi#0.Khidé a*+b*>0.Giasw z'=x+yieC:zz'=1 hay

{ax—byzl a b

. G1a1 hé duoc x = ,V=— .
bx+ay=0 S a’ +b? Y a’ +b*

a

Viy z'= - i 1a nghich ddo cua z. Tom lai C 1a mdt trudong.
a?+b> a®+b?
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vi @dng nhat ¢ € R véi a+ 0i € C nén c6 thé coi R 1 truong con cia C.

Chi ¥ ring nghich d4o cia z =0 1a z™! :ﬁ va Z;':z z =—.
z

Dinh nghial.1.3

Cho s6 phic z#0. Gia st M 1a mot diém trong mit phang biéu dién sb phirc

z. S6 do (radian) cua mdi goc lugng giac tia ddu Ox va tia cudi OM duogc

goi 1a argument ctia z va ky hiéu arg(z). Goc £ZxOM duoc goi 12 Argument

cua z vaky hiéula Arg z.

Argument ctia s6 phirc 0 1a khong dinh nghia

Chu y rang, néu « 1a mot argument cua z thi moi argument cta z déu co

dang a +2krn,keZ.Vo1 z#0,ky hiéu a + k27 1a Argument cia z.
Ky hiéu r =+/zz . Khi d6 s6 phitc z = a + bi,a = rcosa,b = rsina . Vay khi
z#0 thi c6 thé biéu dién z =r(cose +isina) va bicu dién nay duoc goi 1

dang lugng giac cua z.

Ménh dé 1.1.4

Néuz, =7 (cosey +ising ), z, =r,(cosa, +isina, ),r,r >0 thi

‘Zl‘

2
’ ‘Zz‘

(1) ‘2122‘ :‘ZIHZZ

(ii) 2,2, = firy [ cos(ay + ) +isin(a; +a) |

(iii) =L = i[cos(o:1 —a,)+isin(a; - a,) |,r>0.
z, F

2

Ménh dé 1.1.5(Moivre)

Néu z=r(cosa +isina) thi véi moi s6 nguyén duong n ta co

Z" =" [cos(na) + isin(na)} .
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Hé qua 1.1.6.

Cho can bac n ciia mot so phirc z =r(cosa +isina) tanhan duoc n gia tri

a+2kr

khac nhau z, :r”(costkﬂﬂ’sin j,kzl,Z,...,n.
n

n
Bay gid ta chi ra rang, moi da thirc duong thudc (C[x] déu c6 nghiém

trong C . D6 12 nodi dung ctia dinh 1y co ban cua dai sd.

Dinh nghia 1.1.7

Truong K dugc goi la truong dong dai s6 néu moi da thirc bac duong thudc
K [x] déu c6 nghiém trong X .

Nhu vay, trong K [x] moi da thirc bac duong déu phén tich duge thanh tich

cac nhan tir tuyén tinh khi K 1 mot trudng dong dai sb.

Pinh 1y 1.1.8(d'Alembert - Gauus, Pinh 1y co ban ciia dai s6)

Moi da thitc bac duong thudc C[x] déu c6 it nhat mot nghiém thude C.

Tur dinh 1y 1.1.8 suy ra két qua sau dy vé da thte bat kha quy trong C[x]:

Hé qua 1.1.9

Moi da thurc thudc (C[x] véibac n>0 déu cod n nghiém trong C va cac da

thirc bat kha quy trong (C[x] 1a cac da thirc bac nhat.

Ménh dé 1.1.10
Cho f(x) = R[x] \RR. f(x) 1a da thtrc bat kha quy khi va chi khi

f(x):ax+b,a¢0 hoac f(x):ax2+bx+c,b2—4ac<0.
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Pinh 1y 1.1.11
Méi da thirc f(x)=R[x]\R déu co thé phan tich duge mot cach duy nhat

thanh dang

f(x)=a(x=a)"..(x=a)" (x2 +hx+¢ )dl ...(x2 +bx+c, )dr

vO1 cac bl-2 —4c; <0,i=1,...,r;r2>1

1.2 Vanh da thirc va nghiém da thirc
Nhic lai mot vai khai niém va két qua trong vanh da thirc mot bién trén mot
truong.

Cho truong K va mot bién x trén K . V&i ne N, Xét tap hop:

n
K[x]z{a0+a1x+a2x2 +..+a,x" \q eK}z{Zaixi \a; GK}.
i=0

M&i phan tir f(x)e K[x] dugc goi la mot da thirc cua bién x véi cac hé
sb a,€K.H¢ sb a, goilahé s6 cao nhat, con hé sd a, goi la hé s6 tu do cua
f(x).Khi a, #0 thin dugc goi la bac cia f(x) va dwoc ky hiéu deg f'(x).

Riéng da thuc 0 dugc quy dinh 1a c6 bac 1a —oco hodc -1.

Pinh ly 1.2.1.
Taco K [x] la mot vanh giao hoan. Hon nira K [x] con 1a mot mién nguyén,
c6 nghia: néu f(x),g(x) € K[x] thoa man f(x)g(x) =0 thi f(x) =0 hodc

g(x):O.
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