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1. Dang dai sb ctia s6 phtic

1. Dang lugng giac clia s6 phiic

DPinh nghia.
Ta ky hi¢u i 1a s6 thda man diéu kién 2 = —1. Khi d6 i ¢ R nén i
dugc goi la don vi do.

Tap s6 phaic duge ky hieu C va
C={a+bi|abeR).
Dang dai s6 cia s6 phitc 1a: z = a + bi, trong d6

e a : dudc goi la phan thuec clia s6 phiic z, ky hieu Re(z).

e b : dugc goi la phan do ctia s6 phiic z, ky hicu la Im(z).

Vi du. Cho z =3 — 2i. Khi d6 Re(z) =3 va Im(z) = —2. J
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1. Dang dai sb ctia s6 phtic

Phép toan trén sb phiic

Ta dinh nghia phép toan cong trir, nhan, chia trén C mot cach tu
nhién nhu trén R (cha y i? = —1.)
Ménh dé. Cho z = a +ib;2' = ¢+ id. Khi dé

e z=2 oa=cb=d;

e zt2 =(atc)+i(bLd);

e 22/ = (ac — bd) + i(ad + be);
(ac+ bd) + i(bc — ad)

c2 + d2 :

o Néuz';éOthii/:
z

Vi du.
1) (24 5i)% = 23 + 3.22.5i + 3.2.5%i2 + 5343
=8+ 60i — 150 — 125i = —142 — 65i.
2) T+5i _ (T+5)(3+4i) 1+43i 1 L 43,
3 — 44)(3 + 4i) 25 25 25

3 — 41
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1. Dang dai sb ctia s6 phtic

S6 phtc lien hop

Dinh nghia. Cho sb phiic z = a + ib. Ta goi s6 phaic lién hop ciia
z, ky hieu 1a z, 14 s6 phitc a — ib.

Dinh 1y. Vdi moi s6 phic z, z, ta c6
i) z=0<2=0;
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1. Dang dai sb ctia s6 phtic

Modun ctia s6 phtic

Nhan xét.
i) z=2 < Im(z) =0, nghia la z € R.

ii) —Z < Re(z) =0, nghia la z = ib,b € R. Trong truong hop

z =
z = ib ta noi z la sO thuan do.

Dinh nghia. Cho s6 phiic z = a + ib. Ta goi modun cla z, ky hieu la
|z|, 1a 86 thyc khong am |z| = va? + b2

v

Vidu. V6i z =3 — 44, ta c6

2| = /32 + (—4)2 = V25 = 5.
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1. Dang dai sb ctia s6 phtic

Vi du. Cho céc s6 phiic z = 3 — 4i; 2/ = —6 + 8. Hay tim modun cla
2,224+ 22— 25222/ 24 va 23,

Giai.
o |z| = /32 + (42 =5= |!] = 2" = 5! = 625;
2] = /(=62 +82 =10 = |2/73| = |2/|7% =103 = 0,001;

0 z+2 =-3+4i=|z+72|=+/(-32+42=5

0 z— 2 =9-12i = |z — 2| =1/9?+ (—12)? = 15;

o |z2/| = |z||7| = 5.10 = 50;
z |z 5 1

o |— — = — ==
21707 T 10 2
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2. Dang lugng giac ctia s6 phiic

2. Dang lugng giac ctia s6 phiic
Cho s6 phiic z = a + bi. Khi d6 ¢6 thé xem z nhu la diém M (a, b)

mit phing toa do Oxy va ta goi M 1a bicu dién hinh hoc ciia z.

Y

A

b M(a,b) & z=ai+b

»r

Goi ¢ 1a goc dinh huéng (Oxz, OM) va r 1a do dai doan OM. Khi d6

r=+va2+0b% a=rcosp, b=rsine.
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iac ctia s6 phic

Nhu vay z = a + bi = r(cos p + isinp).

Dang biéu s6 phiic theo r va ¢ dudc goi la dang lwong gidc cla z.
Trong dé
e 7 1a modun cta z, r = |z

e o dugc goi la doi s6 (hay argument) clia z, ky higu ¢ = arg(z).

Vi du.
e 1 =cos0+ isin0; i:cosg —Fisinz ;

2
1
. 1+i\/§:2(2—l—i\gg):Q(cosg—i—ising);

1 V3 2 2
. —1+i\/§:2(—2+i\2[):2<cos;—l—isin;);

° —1—i\/§:2(—§—i7):2 cos?—I—isin?
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2. Dang lugng giac ctia s6 phiic

Meénh dé. Cho cic s6 phiic z,2 # 0 dudi dang luong gidc

z=r(cosp+ising), 2 =1r'(cosy’ +ising’).

Khi do
o 22/ =rr'[cos(p 4 ¢) +isin(p + ¢')];
z ’r‘ . .
o = leos(p — ¢f) +isin(p — ¢f)].

Vi du. Viét cac s6 phitc sau dudi dang lugng giac:

1—1

21=(1-9)(V3—1i); 2= v
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2. Dang lugng giac ctia s6 phiic

Giai. Ta co

1—i = \/i(\/i—i\f)zﬁ[COS(—Z)vLisin(—Z)};

2
V3—i = 2(\? - i%) =2 {COS(—%) —i—isin(—%)} ,
Suy ra
2 o= (1-49)(V3—i)=2V2 [cos(—% — %) + isin(—% _ %)}

= 22 [cos<—5> ¥ zsm<—";g>}
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2

2. Dang lugng giac ctia s6 phiic

Cong thitc Moivre

Dinh 1y. [cong thiic Moivre] Cho s6 phic z # 0 dudi dang liong gidc:

2z =r(cosp +ising). Khi dé vdi moi s6 nguyén n ta cé

2" =r"(cosny + isinng).

(4)

Vi du. Tinh (1 —4)!945

Giai. Ta viét 1 — i dudi dang lugng giac

1—i=V2 fcos (—%) +isin (—%)} .

Theo cong thitc Moivre ta ¢6

(1= )9 = [V2 (cos (=T ) + isin (_g))]%
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10 = [ (D) i ()]
SN [COS (_ 194577) +isin (_ 194571')}

4 4
= 2972\/2 {cos (_Z> + ¢sin (——)]
= 29(1 1)
Vi du. Tinh cos3z theo cosx va sin 3z theo sin x. J
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Giai. Diat z = cosx + isinz. Theo cong thitc Moivre ta co

23 = cos 3x + i sin 3.
Mit khac
23 = (cosz +isinz)?

= cos®x + 3cos? z(isinz) + 3cosx(isinz)? + (isinz)?

= (cos®z — 3cosxsin® x) + i(3cos® zsinz — sin® z).
Suy ra

cos3z = cos®x —3coszsin?z =4cos®x — 3cosx;

sin3z = 3cos?zsinz —sin®z = 3sinz — 4sin® z.
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3. Can ciia s6 phic

3. Can clia s6 phiic

Dinh nghia. Cdan bac n > 0 ciia sd phitc u 1 s6 phitc z théa 2" = uJ

Dinh 1y. Moi s6 phitc u # 0 déu cé ding n can bic n dinh bdi

k2 k2
2 = \"/F(cosu—i-isinu), (1)
n

n

vdi k € 0,n — 1, trong do r = |z|, ¢ = arg(z).

Vi du. Tim cén bac 5 cta 1. J

Giai. Ta viét 1 dudi dang lugng giac

1 =cos0+2sin0.
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3. Can ctia s6 phic

1 =cos0+2sin0.

Theo cong thic (1), ta c6 cac can bac 5 cua 1 1a

k2 k2
zk:cos?ﬂ—kisin?wv61k:=0,1,2,3,4.
D6 1a céac so phrc
zo = 1;
B 27T+, . 27r_
2 = cos— t+isin—/
B 47r+, A
7 = cos— tisin—
cos67T+'s' 6
z3 = — +isin —;
3 5 57
87T+_ . 8w
z4 = c€oS8— +isin—.
! 5 5
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3. Can ctia s6 phic

Vi du. Tim cén bac 3 ciia 1 + 4.

Giai. Ta viét 1 + ¢ dudi dang lugng giac

1—|—i:\f2(cos£—|—isin%>.

Theo cong thiic (1), cac can bac 3 ctia 1+ 1a

E—i—l<:27r E-l—kQﬂ'
ZE = \6/5((30847 —i—isin%) véi k=0, 1, 2.

Vay 1+14 c6 3 can bac 3 la
20 = %(cos——i—zsm—)

12 12

9 9
21 = %(cos%—i—zsml—g)
6 170 . . 17«
29 V2 ( cos 1 + 7 sin 5
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3. Can ciia s6 phic

Can bac hai ctia s6 phiic

Dinh 1y. Cho s6 phitc uw = a +ib # 0. Khi dé u c6 2 can bac hai doi
nhau z = x + iy, trong do

5 a+va?+ b
r = —;
2 )

. a—+va®+b?
frg —f.

Hon nita, tich s6 xy luon luon cung dau véi b (néu b #0).

Vi du. Tim can bac hai ctia 6 phtic z = 3 + 4. J
2 = 4
Giai. Ta c6 a = 3,b=4. Suy ra y? = 1
zy > 0(vib=4>0).
Vay can bac hai cia z la z; = =2 —14; 20 =2 +4.
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3. Can ciia s6 phic

Phuong trinh bac hai

Dinh 1y. Phuong trinh bic hai az® + bz + ¢ =0 vdi a,b,c € C,a # 0,
luon luon cé cic nghiém dinh bdi

z_—bi\/Z

., trong dé A = b* — 4ac,
2a

vdi quy wdc VA la mot trong hai cin bac hai ciia s6 phic A.

Vi du. Giai phuong trinh phiic

222 + (20 + 1)z +8i + 11 =0.

Giai. Ta co

A =b*—dac= (2 +1)* — 4.2(8 + 11) = —91 — 60i.
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3. Can ctia s6 phic

Goi z = x + iy 1a mot can bac hai cia A = —91 — 604. Khi d6

oo TILEVITPE 602
- : — 9.

9 —91 — /912 + 602
Yy o= - 5 = 100.

ry < 0 (cung dau véi —60).

Vay z = £(3 — 104) 1a cac cdn bac hai cia A = —91 — 60i. Suy ra
nghiém phuong trinh da cho la

—b+ VA —(2i+1)+ (3—10i) Lo
20 2.2 RS

b o e 10
Y — VA _ —(2i+1)— (83-100) _ Y
2a 2.2

zZ1 =
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3. Can ctia s6 phic

Vi du. Giai phuong trinh phic

1442% + 1922 + 73 = 0.

Giai. Ta c6
A =b? — ac = 96% — 144.73 = —1296.

Vay VA = /=1296 = /(36)? = £36i. Suy ra nghiém phuong
trinh da cho 1a
W EVAN 96360 2 1

= =24
a 144 374

Vi du. Giéi phuong trinh

22-2z4+1=0.

Giai. Dat z = o + iy. Ta viét lai phuong trinh da cho dué6i dang
(2% — y? 4 2izy) — 2z —iy) +1=0
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3. Can ctia s6 phic

(2% — % 4 2izy) — 2z —iy) +1=0

hay
(2? —y? =20+ 1)+ 2i(z+ 1)y =0
— 2 —y?—22+1=0; (1)
(x+1y=0. (2
N r = -1
Tu’(2):>[y _ 0

e x=—1, (1) tréd thanh 4 — y?> = 0 & y = +2.
e y=0,(1)trdthanh 22 - 22 +1 =0z = 1.
Vay phuong trinh da c6 3 nghiém la

z21=—142t; 20=-1-—24; 2z3=1.
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4. Dinh 1y cd ban ctia Dai s6

4. Dinh 1y co ban ctia Dai s6

Bo6 dé. Cho f(z) € R[z] la mot da thite bat ky vdi cac hé sé thuc. Gid
st a € C la mot nghiém nao do cia f(x). Khi dé @ ctung la nghiém cia

().

v

Dinh ly. [Dinh lyj cin bin ciia Dai o]
Moi da thitc bac lon hon hay bing 1 vdi hé s6 phic déu cé nghiém phic.

Dinh 1y.
Néu f(z) € R[z] va bac cia f(z) lon hon hay bing 1 thi f(x) c6 thé
phan tich thanh tich cdc da thic trong Rlx] cé bac toi da la 2.

Vi du. Giai phuong trinh 24 + 423 + 1122 + 142 + 10 = 0. Biét phuong
trinh nay ¢6 1 nghiém la z; = —1 4 1.

v
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4. Dinh 1y cd ban ctia Dai s6

Giai. Nhan xét z; = —1 44 la nghiém ciia phuong trinh thi
z9 = —1 — ¢ cing la nghiém ctia phuong trinh.

Ta co
(z—21)(z—22) =(2z4+1—-49)(z2+1+4+1)
=22 42242

Chia da thtc ta duge

A4 41127 + 142 + 10 = (22 + 22+ 2) (22 +22+5).

Phuong trinh z? 4 2z + 5 = 0 c¢6 hai nghiem 1a —1 4 2i.
Vay phuong trinh ban dau c6 4 nghiem la

—1+i; —1—d; —1-2; —1+2i.
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