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Mot s6 ky hiéu va chit viét tat

Rez, Imz
O]

tap cac tu nhién

tap s6 1,2,...n

tap cac so thuc, s6 thuc khong am tuong tng
tap cac so phiic

s6 phitc z va s6 phtc lien hop ctia s6 phtc z
phan thic va phan 4o tuong ting ciia s6 phiic z

két thuc ching minh ctia dinh 1i, hé qué, vi du va 10i gii



Giai tich phitc xuat hien tir thé ki tha 18, 1a 1y thuyét vé cac ham mot
bién s6 phitc. Giai tich phiic duge sit dung trong hinh hoc dai s6, 1y thuyét
s6, toan hoc tng dung; ciing nhu trong thiy dong luc hoc, nhiét dong
lic hoc, va co hoc lugng tit ... Cac nha toan hoc Euler, Gauss, Riemann,
Cauchy, Weierstrass, va nhiéu hon nita trong thé ky 20 da c6 nhiing déng
g6p quan trong dén cac ly thuyét ham sé phiic.

Trong toan hoc, da thiic 1a mot biéu thitc bao gom cac bién va cac he
s0, chi lien quan dén cac phép toan cong, trit, nhan va lity thita sé6 nguyeén
khong am ctia cac bién. Da thitc xuat hién trong nhiéu linh vuc toan hoc
va khoa hoc 14 mot trong nhiing khai niém lau doi nhat trong toan hoc.
Tuy nhién, ky hieu pho bién vé da thitc ma ching ta st dung ngay nay
chi dugc phat trién bat dau tit thé ky 15. Truée dé, cac phuong trinh da
thic da duge viét ra bang 10i. Vi du, mot bai toan dai s6 tit S6 hoc Trung
Quodc, khoang nam 200 truéc Cong nguyeén, "Ba bé lua clia vu mua tot,
hai b6 lda clia cay trong tam thuong, va mot b laa clia vu mua xau duge
ban véi gia 29 lan." Chang ta sé viét 3x + 2y + z = 29.

Viéc ting dung s6 phtic vao cac bai toan so cap da va dang duge nhiéu
nha toan hoc quan tam. Ly thuyét ham phic thé hién 1a mot cong cu day
tiem ning va hieu qué, khi dua ra nhing 10i giadi doc dao va ngan gon cho
nhiéu bai todn so cap. Theo hiéu biét clia tac gia, viec ing dung sb phiic
vao cac bai toan so cap vé da thitc da vi dang duge nhiéu nha toan hoc
quan tam, tuy nhién cong viéc nay van chua dugc hé thong mot cach day
dt. Chinh vi 1y do nay, tac gid manh dan hé théng lai trong luan vin mot
s6 kién thitc co ban ciia 1§ thuyét ham bién phiic va ap dung ching dé giai
mot s6 16p bai toan so cap vé da thiic.

Luan van dugc chia lam hai chuong v6i nhitng noi dung chinh nhu sau:

Chuong 1, ching toi trinh bay mot s6 khai niem va két qua co ban ve 1i
thuyét ham phic.

Chuong 2, chtung t6i stt dung 1i thuyét ham phtc trong viéc gidi quyét
mot s6 dang bai toin da thic nhu phan tich da thic, bai toan phuong



trinh ham da thic, bai toan chia hét.

Dé hoan thanh luan van nay, ngoai su nd luc hoc héi clia ban than, em
da nhan dugce rat nhiéu sy quan tam, giup d6. V6i tinh cam chan thanh
em xin gti 10i cAm on sau sic nhat t6i TS. Nguyén Truong Thanh - nguoi
Thay da tan tinh huéng dan, chi bdo, truyén dat nhitng kién thic va kinh
nghiém quy bau cho em trong suét qua trinh hoc tap va hoan thién luan
van.

Em xin gii 161 cdm on dén cac thay co gidao ctia truong Dai hoc Khoa
hoc - Dai hoc Thai Nguyén, nhitng ngudi da truc tiép tham gia giang day
16p Cao hoc Toan K12 khéa 2018 - 2020, cac phong ban chtic nang, Khoa
Toan - Tin truong Dai hoc Khoa hoc - Dai hoc Thai Nguyén da giup do
va tao diéu kién cho em trong thoi gian hoc tap vita qua.

Toi xin gii 16i cAm on chan thanh dén tap thé 16p K12, gia dinh, ban
be va dong nghiép da luon dong vien, gitp dd toi trong sudt qua trinh hoc
tap va hoan thanh khoéa luan nay.

Thar Nguyén, ngay 02 thang 10 nam 2019
Tac gia luan van

NGUYEN THI MINH HANG



Chuong 1

Mot s6 kién thitc chuan bi

Chuong 1, chiing toi trinh bay mot s6 khai niém va két qua co ban ve
1i thuyét ham phitc. Cac khai niém va két qua trong chuong 1 dudc tham
khéo trong cac tai liéu [1, 2, 3, 6, 7].

1.1 Sbé phiic

On

S6 phiic 1a s6 c6 the viét dudi dang a + ib, trong dé a va b 1a cac s6
thuec, 4 1 don vi 4o, v6i 2 = —1 hay i = /—1. S6 phiic la sy mé rong ciia
s6 thue. Viec mé rong truong so phtc dé giai nhiing bai toan ma khong
thé giai trong trudng sé thue. S6 phiic dude st dung trong nhiéu linh vue
khoa hoc, nhu khoa hoc ky thuat, dién tit hoc, co hoc lugng tit, toan hoc
tng dung chang han nhu trong 1y thuyét hén loan.

Nha toan hoc ngudi Y Gerolamo Cardano la ngudi dau tien c6 cong gidi
thieu vé sb6 phitc. Ong st dung s6 phitc dé giai cac phuong trinh bac ba
trong thé ki 16. Nha toan hoc ngudi Y R. Bombelli (1526-1573) da da
dinh nghia dau tién vé s6 phiic, lac d6 dude goi 1a s6 "khong thé c6" hoac
"sd 40" trong cong trinh Dai s6 (Bologne, 1572) cong bd it lau trude khi
ong mat. Ong da dinh nghia cac s6 d6 (s6 phitc) khi nghién ctiu cac phuong
trinh bac ba va da dua ra can bac hai cua —1.

Nha toan hoc ngusi Phap D’Alembert vao nam 1746 da xac dinh dugc
dang tong quat a + ib clia ching, dong thoi chap nhan nguyén 1y ton tai
nghiém phic ctia mot da thitc hé s6 phitc. Nha toan hoc Thuy Si L. Euler
(1707-1783) da dua ra ky higu " i " dé chi can bac hai ctia -1, nam 1801
Gauss da dung lai ky hiéu nay trong céc cong trinh ciia ong. !

LGi6i thieu vé s phitc duge tham khao tai lieu [6]



Dinh nghia 1.1.1. S6 phiic dugc hiéu l1a cac cap theo thit tu (z,y). Ching
ta ki hieu sé phic z
z = (z,y), x,y € R.

Ching ta quy u6c
r=Rez y=1Im z.

lan luot dugce goi 1a phan thuc va phan 4o ciia s6 phic z. Tap cac s6 phic
dugce ki hiéu
C={z=(z,y) | 7,y € R}.

Tong 2, + 29 va tich 2,29 clia hai s6 phiic 21 = (z1, 1), 22 = (22, 2), dudc
dinh nghia
21+ 20 = (21 + 22, y1 + ¥2), 2129 = (X122 — Y1Y2, T1Y2 + T2Y1).

Néu khong c6 gi nham 1an ching ta dong nhat s6 thuc x bdi cac s6 phiic
(2,0), v s6 thuan 4o i = (0, 1), thi sé phitc duge biéu dién dudi dang chinh
tac

z=x+1y, z,y € R.

Ngoai ra, ching ta ciing biéu dién sé phitc duéi dang luong giac
z = |z|(cos ¢ +isinp) = |z|e'?,
trong do
e 2| = /22 + ¢2 1a m6 dunl ciia s6 phiic z,
e arg(z) = ¢ la goc theo chieu duong tit tia Oz t6i tia Oz.

Vi du 1.1.2. Xét s6 phitc dudi dang chinh tic 2 = 1 + 4. Chung ta tim

dugce
Rez=1Imz=1, |2| =12+ 12 =2,

S6 phitc z = 1+ i dugce biéu dién trong mit phang c6 toa do (1,1). Do do,

SOZZ

T day, ching ta c6 biéu dién lugng giac ciia sé phiic
T

z = \/§(COS£ + i sin Z) = /24,



T bieu dién chinh téc, cac phép toan s6 phiic dudce viét lai
1. Phép c@ng. 21+ 29 = (ZL’l + 5172) + Z(yl + yg),
2. Phép nhan. z120 = 129 — y192 + i(T1y2 + T2y1).

Bén canh cic phép toan cong va nhan, ching toi ciing dé cap tdi cac
phép toan khéc ctia s6 phiic nhu phép chia, phép lay can bac, ..., va mot
s6 tinh chat ctia ching.

3. Phép chia.

Néu 21 = wzy, 29 # 0,w € C, thi chiing ta ki hiéu phép chia gitta 2 s6

phiic z; va z», 1a
<1
— =w.
<2

4. Phép lay can bac n

Néu 2y = w", w € C, thi ching ta ki hiéu can bac n ctia s6 phic 2 1a
/20 = W.

5. Dau bang

Re z1 = Re 29,
21 = 29 &=
Imz =1Im 2.

Mot so tinh chat khdc cia so phic.
Gia st cac s6 phiic sau c¢6 bieu dién

21 = o1 +iy1 = |21](cos g1 + isin pq),

29 = XTo + 1Yy = |22|(cos g + i sin o),

va cac soO phiic lien hop
Z1 = Ty — Y1, Z2 = Ta — 1Yo.
Khi doé

® 2+ 20 =21+ Z9, Z129 = Z129.

o z1 = |z1|(cos gy —isin ), Za = |29|(cos g — isin gy).



o |21+ 2| < || + |zl |212] = |21z, |a121] = ‘Z1|2-

o 212 = |21]|22](cos[pr + o] + isin[pr + ¢2)).

21 2122 ‘Zl|

_— — = _ . . B 6' 0.
° SRNPRE ‘Z2|(COS[901 o] + isin[p1 — @o]), VOi 29 #

1.2 Ham phic

Dinh nghia 1.2.1. Gia st S 14 mot tap con clia tap cac so phitc C. Ham
f: S8 — C dugc dinh nghia trén S 1a quy tac gan v6i mdi 2z trong S mot s6
phiic w. S6 w duge goi 1a gia tri clia f tai z va duge ky hicu 1a f(2).
Dat
z=x+1y, x,y €R.
Chiing ta c6 thé biéu dién f(z) bdi mot cip ham cé gia tri thyc clia cac
bién thyc x va y:
f(z) = u(z,y) +iv(z,y).
Vi du. Xét ham phitc f(2) = 22 trén tap s6 phic C.
Khi z = x 4 1y, ching ta c6
f(2) = (z +iy)* = 2* —y* + 122y = u + v,
trong do6 cac ham hai bién
w=2x>—y? v=2zy.
Mot s6 ham phic co bin.
1. Ham da thuac bac n
P(z)=co+crz+ -+ 2",
trong d6 ¢; € C, ¢, #0, 1 =0,1,...,n.
2. Ham mitl co sb e
e’ = e*(cosy + isiny),

trong d6 z =x+iy € C, z,y € R.



