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MG dau

S6 phiic xuat hien tit thé ky XIX do nhu cau phat trién ctia Toan hoc
ve gidi nhitng phuong trinh dai s6 mdi. T khi m6i ra doi s6 phitc da thic
day toan hoc tién léen manh mé va gidi quyét duge nhiéu van dé ctia khoa
hoc va k¥ thuat, vi thé miac du goi 1a s6 4o nhung truong dong vai tro rat
quan trong trong doi séng thuc clia ching ta.

D6i v6i hoc sinh & bac trung hoc pho thong thi s6 phiic 1a mot noi dung
con kha méi mé, véi thoi lugng khong nhiéu, hoc sinh méi chi biét duge
nhitng kién thic rat co ban ctia s6 phiic, viéc khai thac cac ing dung ctia
s6 phiic con rat han ché, dic biet 1a khai thac s6 phic dé giai quyét cac
bai toan so cap kho.

Nhim muc dich tim hiéu mot cach chi tiét hon vé sé phiic ciing nhu ¢6
cach nhin sau siac hon vé mot s6 tng dung clia s6 phiic trong viéc gidi cac
bai toan so cap nén toi quyét dinh chon deé tai nghién ciu: “Gidi mot sb
bai toan so cap thong qua sb6 phtc”.

Luan van nay gom ba chuong:

Chuong 1: Gi6i thiéu vé s6 phiic, chitng minh trong tap s6 phic nay cé
cac phép toan cong va nhan nhu trén tap so6 thuc, dong thoi gidi thieu cac
dang biéu dién ctia né cling nhu tinh chat dic trung trong ting dang.

Chuong 2: Giéi thieu mot s6 vi du ve tng dung clia s6 phic trong dai
sO va giai tich.

Chuong 3: Giéi thieu mot s6 vi du vé ting dung ctia s6 phiic trong hinh
hoc phang.

Mizc dit da rat ¢6 gang nghién ctu tai lieu va bang nhitng kinh nghiém
giang day ctia ban than minh tac gid da hoan thanh luan van. Tuy nhién
do sut hiéu biét ctia ban than va khuon kho thoi gian, chic chin ring trong
qué tinh nghién citu khong tranh khéi nhiing thiéu sot, tac gid rat mong
nhan duge sy chi bdo va dong gop v kién ctia quy thay (co) va doc gia
quan tam dén luan van nay.
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Luan van nay dugc thuyc hién tai truong Dai hoc Khoa hoc - Dai hoc
Thai Nguyén dudi sy huéng dan ctia TS.Nguyén Van Minh. Tac gid xin
bay t6 long biét on sau sic, chan thanh nhat déi véi Thay. Béi su gitp da,
chi bdo, khuyén khich an can ctia Thay da gép phan rat 16n cho sy thanh
cOng cua luan van nay.

Tac gia ciing xin dude bay t6 long cdm on chan thanh nhat t6i Ban
lanh dao, Phong Dao tao-Khoa hoc va Quan hé quoc té, Khoa Toan-Tin
Truong Dai hoc Khoa hoc-Dai hoc Thai Nguyén cling cac thay co tham
gia gidng day khoa Cao hoc 2010-2012. Dong thai xin cAm on tap thé 16p
Cao hoc Toan K4A Truong Dai hoc Khoa hoc da dong vién gitp dé tac
gia trong qua trinh hoc tap va lam luan van nay.

Cudi cung toi xin dugde giii 10i cAm on t6i gia dinh, ban be, nhitng nguoi
than da luén § bén, dong vien, gitp dé dé to6i hoan thanh luan van nay.

Thai Nguyén, ngay 15 thang 7 nam 2012
Nguoi thuc hién
Nguyén Lan Anh
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Chuong 1

XAY DUNG TRUGNG SO PHUC

Trong chuong nay, ching toi trinh bay cach xay dung truong so6 phiic, cau
tric dai so, cau tric hinh hoc, dang luong gidc cia s6 phiic.

1.1 Dinh nghia sé phiic

Xét tap RZ =R+« R = {(x,y)}z,y € R.
Hai phan t1t (z1,31), (22, %2) € R? duge goi 1a bang nhau néu va chi néu

(351 =T2,Y1 = ZJ2)

Ta xay dung phép toan trong R? nhu sau: Vz; = (21, 91), 22 = (29, 72) € R?
Phép cong: z1 + 20 = (z1 + 22, y1 + ¥2).
Phép nhan: 2120 = (2122 — Y12, T1Y2 + T211)

Dinh nghia 1.1.1. Tap R? ciing v6i hai phép toan cong va nhan dudc
dinh nghia nhu trén goi 1a tap s6 phttic C, phan tit (z,y) € C la mot s6
phiic.

Dinh 1y 1.1.2. (C,+,.) la mot truong (nghia la trén C vdi cic phép toin
da dinh nghia c6 cdc tinh chat tuong tu trén R vdi cdc phép todn cong nhan
thong thuong)

Chitng minh. Dé chiing minh (C, +, .) 1a trudng ta chting minh cac van dé
sau.

(i) Phép cong c6 tinh giao hoén:

Vz1 = (21,y1), 22 = (2,y2) € C ta co

21+ 20 = (21 + 22,01 +42) = (B2 + 21,92 +y1) = 22+ 21
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(ii) Phép cong c6 tinh két hop:
Vz = (21,91), 22 = (22,92), 23 = (23, y3) € C ta c6

(21 +22) + 23 = (z1 + 22,51 +12) + (T3, 43) = (01 + 22+ 23,1 + Y2+ U3)

= (x1,01) + (w2 + 23,92 + y3) = 21 + (22 + 23).

(iii) Ton tai phan tit khong 0 = (0,0) € C.
That vay ta c6: Vz = (z,y) € C,z24+0 = (z,y) + (0,0) = (z+ 0,y +0) =

(z,y) = z.

(iv) Ton tai phan tit d6i Vz = (z,y),3 — 2z = (—x, —y) 1a phan t doi:
That vay z + (—2) = (z,y) + (—x,—y) = (x — 2,y — y) = (0,0).

(v) Phép nhan c¢6 tinh chat giao hoan:

Vz1 = (x1,11), 22 = (22, 92) € C, ta co:

2179 = (5171%2 — Y1Y2, T1Y2 + 332-?/1) = (5192331 — Yol1, oY1 + $1y2) = R9Z21.

(vi) Phép nhan c6 tinh chat két hop:
Va1 = (21, y1), 22 = (22, %2), 23 = (23,93) € C ta co:

(2122)23 = (1172 — Y1y, T1Y2 + T2u1) (73, Y3)

= ((z122—y112) T3 — (T1y2H122) Y3, (21.22— 1192 Y3+ (T1Y2+Toy1 ) T3)

= (X123 —Y1Y2T3—T1Y2Y3—Y1T2Y3, T1T2Y3—Y1Y2Y3+T1Y2T3+Y1T273)

= (V120203 —T1Y2Y3—Y1Y2T3—Y1T2Y3, T1T2Y3+T1Y2T3+Y1T2T3—Y112Y3)
= (z1(zaw3 — Yoys) — Y1 (Y23 + Tay3), Y1 (2223 — y2ys) + T1(T2y3 + Yy213))

= (z1,y1) (72, y2) (73, y3))
Dieu nay ching t0: (2122)23 = 21(2223).
(vii) Phép nhan phan tit don vi.
Ton tai phan tit don vi 1 = (1,0) € C.
That vay ta c6: Vz; = (x,y) € C,
l.z=(1,0)(z,y) = (1z — 0y, ly + 0.x) = (z,y) = (z,y)(1,0)
= (21 —y0,20 + yl) = (z,y) = 21 = 2.

(viii) Ton tai phan tt nghich dao:
Vz; = (z,y) € C, z # 0, phan tit nghich ddo clia z la 271 = < ‘ i > :

x2+y2_9£2—|—y2
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(ix) Phép nhan phan phdi véi phép cong:
V2 = (21,91), 22 = (22, y2), 23 = (23, y3) € C ta co:

z1(z2 + 23) = (21, 91) (T2 + 23,92 + ¥3)

= (z1(z2 + 23) — v1(y2 + y3)i 1 (y2 + y3) + ya(z2 + 23))
= (172 + 1123 — Y1y2 — Y1Y3, T1Y2 + T1Y3 + Y172 + Y123)
= (1172 — Y1Y2, 1Yo + Y172) + (V123 — Y1Y3, T1Y3 + Y173)
= 2122 + 2123.
Vay ta da chiing minh duge (C, +,.) théa man céc tien dé cia truong. Do
do (C,+,.) 1a mot truong so. O

Cé6 rat nhieu cach bieu dién ctia s6 phitc trén, ma mdi cach c6 thé
khai thac duge mot sb tinh chat dic biét cac nhau cia tap C, sau day toi
gi6i thieu mot sé cach bicu dién dé.

1.2 Dang dai sb6 ctia s6 phiic

1.2.1 Xay dung sb ¢

Xét tuong tng f: R — R.{0}, f(x) = (z,0)
Dé dang ching minh duge f 1a 4nh xa va hon nita la mot song anh.
Ngoai ra ta ciing c6: (z,0) + (y,0) = (z +y,0), (z,0)(y,0) = (zy,0), v1 f
la song a4nh nén ta c6 thé dong nhat (z,0) = x.
bDat i = (0, 1), khi do6 ta co:

2= (z,y) = (2,0) + (0,y) = (z,0) + (y,0)(0, 1)
=z +yi=(2,0)+(0,1)(y,0) =z + iy.
T d6 ta c6 két qua sau:
Dinh 1y 1.2.1. Méi s6 phic tuy 4y z = (x,y) c6 thé biéu dién duy nhat
dudi dang
z=x4+yi,x,y € R

trong doé hé thic i = —1.
Heé thic 2 = —1 suy truc tiép tit phép nhan hai s6 phiic
> =i = (0,1)(0,1) = (=1,0) = —1
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Biéu thitc x + yi goi 1a dang dai s ctia s6 phiic 2z = (x,y).
Do d6 C = {z + yilz,y € R,i?® = —1} va tit bay git ta ky hiéu cho sb
phiic z = (z,y) = x + yi va ta ¢6 cac khai niém lién quan sau day:
xr = Re(z) goi la phan thuc ctia s6 phic z,
y = Im(z) goi la phan 4o ctia s6 phiic z,
7 goi la don vi ao.
Néu s6 phtic ¢6 phan thuc z = 0 goi 1a thuan do.
Hai s6 phiic 21, 22 goi 1a bang nhau néu

{Re(zl) = Re<22)

Im(z;) = Im(22)

S6 phiic z € R néu va chi néu Im(z) = 0.
S6 phiic z € C — R néu Im(z) # 0.

1.2.2 Cac phép toan trén dang dai sb
Tuong tu, ta cling dinh nghia phép toan cong va nhan nhu sau
C={z+yilz,y e R,i* = -1}

(i). Phép cong
Tong ctia hai s6 phitc 21 = 21 + iy; VA 25 = T + iy2, 1a mot s6 phiic 2
dugce xac dinh:

z = (xl +a:2) +z’(y1 +y2). eC

Ki hiéu z = 21 + 29.
(ii).Phép nhan
Tich ctia hai s6 phiic 21 = x1 +1y; VA 29 = X9 + iy 12 mot s6 phitc 2z dugc
xac dinh badi:

2z = (122 — 1Y2) + i(x1y2 + 22y1) € C
Ki hiéu z = z129.
Dinh nghia nay trung véi dinh nghia cic phép toan tréen C & phan trudc.

1.2.3 S phiic lién hop va Médun cua sé phiic

Dinh nghia 1.2.2. Cho s6 phiic z = x + iy, s6 phiic c6 dang = — iy dugc
goi 1a s6 phiic lien hop ciia s6 phitic z, ki hiéu 1a Z, nghia la z = x + yi va

Z=x+1y=x—1y.
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Dinh 1y 1.2.3. Trén C ta co.
1.z=2zZ,VzeR

N
I
]

2.Z la s0 thuc khong am.

21t 2z9=21+ 2

S G e

8. Re(z) = 5

Ching minh. 1. Ta c6:z2 =z <=>x 4+ yi = x — yt. Do d6 2y1 = 0 <=>

y=0<=>z2=z€R
2.Tact:z=r—yi=>2=x+yi = 2.
3. Taco: zz= (v +yi)r —yi) =2+ y> >0

4. Ta c6: 21 + 20 = (21 + x2) + (Y1 + y2) i = (x1 + 22) — (y1 + y2)i

= (v1 — i) + (v2 — i) =21 + 2

5. Ta c6: 2122 = (122 — y1y2) + @ (x1Y2 + T2y1)

= (2129 — Y1Y2) — i(T1Y2 + T2y)

= (z1 — y11) (T2 — i) = Z1 22

zZ Z zZ

1 1 — 1 — _
6.Tacé:z—:1$<z—>:1:>§—:1$z1:(5) !

1 1 1 =z
7. Ta co: <ﬁ> = (zl,—) =Z— =2Z|— = g
z9 z9 29 Z9 9

8.24+zZ=(x+yi)+ (xr—yi) =2x

0

z2—Z=(x+yi)— (v —yi) = 2yi

Do d6 : Re(z) = z—;z,lm(z) = Z;Z
i
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