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Lo1i néi dau

Theo chwong trinh cai cach giao duc cua Bo Gido duc va Dao tao, noi dung
mén Pai 56 tuyén tinh c6 sw thay doi, bo sung véi muc tiéu ndng cao mét bude chiwong
trinh gidng day Dai s6 tuyén tinh trong cdc Truong Pai hoc Ky thudt.

Viéc cdi cdch doi héi phai khdn trivong bién soan mét tai lidu phiy hop véi moén
hoc nay, lam co so sé chudn bi bdi gidng ciia gido vién, dong thoi la tai liéu hoc tdp
thudn loi cho sinh vién véi nhiéu bdi tdp c6 huéng dan cdch gidi dwrge bo sung.

Voi muc dich do, B6 mon Toan Truong Pai hoc Thuy loi va tdac gia xin tran
trong gici thiéu gido trinh ” Nhdp mén Dai s6 tuyén tinh “ va vé ciing cam on cdc ¥
kién déng gdp quy gia cia dong nghiép, déc gid.

Ha nd1 10-2004
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Chuwong I : TRUONG SO PHUC

I- KHAI NIEM VE SO PHUC

1- Pit van dé

Trong thyc té c6 nhiéu bai toan dan dén phuong trinh khong c6 nghiém thyc, ching
han

xXX+1=0 (1.1.1)

Vi vy chung ta cAn mé rong khai niém vé s6, tir tap hop céac s thuc ra tap hop céac
s6 ¢6 tinh chat tong quat hon - d6 1a tdp hop cdc sé phirc, ma chung ta sé dé cap sau
day.

2- Pon vi a0

Pon vi do, dugc ky hiéu 14 7, 1a mot s6 thoa man diéu kién
i?=-1 (1.1.2)
Luc nay phuong trinh (1.1.1) dugc gidi nhu sau
Xt+tl=0ox=-lox=11ox=n ox==*i
3- S6 phire
S6 phirc Z 12 mot s6 duge bicu dién dudi dang

Z=a+1ib; a,beP-pohapcdcséth@fc (1.1.3)
trong d6 a dugc goi 14 phan thiee ciia sé phire Z va duge ky hidu
a=ReZ (1.1.4)
con b duoc goi 14 phan do ciia s6 phire Z va duge ky hiéu
b=1ImZ (1.1.5)
Vidu l

1) Z=1-2i<ReZ=1,ImZ=-2

2) Z=-0,5+i<ReZ=-0,5,ImZ=1

4- S6 thuén do

S6 thuan do 14 s6 phirc c6 dang Z =1ib (a=0)

S6 thuc Z = a 13 truong hop riéng cua s6 phitc Z=a +ib khi b=0. Nhu viy P ¢
X - Tép hop cdc sé phitc.

(Tap hop cac sd thuc 1a tp con ctia Tap hop cac s6 phirc)

Vidu?2

Z=—1,7Z=23i lacac sb thuan 4o.

5- Hai s6 phitc bing nhau

Hai s6 phite bang nhau 13 hai s6 phitc c6 phan thyuc twong tmg bang nhau, phan o0
tuong tng bang nhau.

Nhu vay véi hai séphﬁ:c Z,=a;+ib;,Z,=a,+1ib,; a;,b;,a,, b, € P

zl=22@{“lz“2 (1.1.6)
b =b,
Vidu3
1) lel—Zi,Zzzl+i,Z3:—2i,Z4:3—i = 21 #Lr#L3# 71,
Z=-05+1
2){z =-05+iy ;X,yeP = {X:_O’S
Z=x+1i y=1

Ttr dinh nghia hai s6 phtrc bang nhau ta co



Z=a+ib#0 < a*+b°>0 (1.1.7)
(0=0+1.0)
6- Hai s6 phitc lién hop véi nhau
Hai s6 phike lién hop véi nhau 13 hai s6 phtrc ¢6 phan thuc twong Gmg bang nhau,
phan 4o twong g d6i ddu voi nhau.

Nhu vay s6 phirc lién hop v6i sb phitc Z =a +ib, ky hiéula Z, s&la Z=a—ib.

Vidu 4

1) Z=1-2i<z=1+2i

2) Z=-05tie 7= -0,5-1

3) Z=4< 7= 4

4) Z=-iz=1

Dé dang nhdn thdy
7=7 (1.1.8)
ZePes z=7 (1.1.9)

7- Biéu dién s6 phirc trén mit phiang

Cho hé truc toa do vudng goc x0y.

Cho sé phic Z=a + ib. y | Truc ao

Trén truc Ox xac dinh mot diém c6 hoanh do banga. b M

Trén truc Oy xac dinh mot diém co tung do bﬁng b.

Nhu vay ta hoan toan xéc dinh dugc mot diém M(a;b). Truc thuc
Nguoc lai, tir mgt diém M(a,b) ta x&c dinh dugc mot 0 a X

sO phurc twong tng Z =a + ib.

Vi vy truc Ox con goi 1a Truc thire (twong ing voi phan thuc a cta s6 phuc Z),
tryc Oy con goi 13 Truc do(twong tmg voi phan ao b cia sd phirc Z). Mit phang x0y

con goi 1a Mdt phang phike.
Vidub y Aruc ao
1) Z,=1-21 &My(;-2) M, 1
2) Ma(=2; 1) e Z,=—2+1 | | 4 Truc thuc
3) Z3:4<:>M3(4,0) -2 -1 M4 M3 X
4 My(0;-1)=>Zs=-1 -2 M,

8- Dang luwgng giac caa so phirc
Trude tién ta biéu dién s phic Z =a + ib trén mat phang.

Ban kinh vecto OM duogc goi la Modun cua so phwc Z vakyhiégn y  Truc ao
|Zl=r=0M (1.1.10) M
Goc tao boi OM véi phﬁn duong truc Ox duoc goi la b
Argument ciia s6 phirc Z va ky hiéu ArgZ.
Nhu vay [0) X
ArgZ=¢+2kn; k=0,+1,+2,... (1.1.11) 0 aTruc thuc
Ttr hinh v& ta thay
{a - s (1.1.12)
b = rsing

Chonén Z=a+ib=rcose + irsing .
Viy ta c¢6 cach biéu dién s6 phitc Z dudi dang lwong gide nhu sau

Z =1(cos@ + 1 sinQ) (1.1.13)
Dé dang nhdén thdy



Z#0<1>0 (1.1.14)
(0= 0(cose +1 sing ))
ri(cos@; +1sinQ;) = ry(cos@, + 1 sinQ,) < (1.1.15)
Nguoc lai, ta s& tim duge r va ¢ khi da cho sé phic Z =a + ib, theo cong thirc

2 2
r = ya +b

(1.1.16)

b
tgp=—,a#0
a

0 day goc ¢ phai chon sao cho b va sing cung dau.
Dang lugng gidc tong quat ctia s6 phtic Z 1a

Z = 7| [cos(ArgZ) + i.sin(ArgZ)] (1.1.17)
Viduo6
1) Hay biéu dién Z = 1 +i+3 dudi dang luong giac.
Giai

r=va’ +b> = ,Ilﬂ(ﬁ)z =2 Truc sin 3 Truc tang

3 4
tgp = =1=\@:>(P1=§a(P2=(P1+“=jﬂ ﬁ 1
_ 3 oz o _ 4r
tgp = === @ 1= ,02=¢ +n= " 0
a 1 3 3
Trén tryc tang xac dinh mot diém g véi 5. .\42
Noi diém nay vai goc 0 cat vong tron lugng giac tai 2 di€ém ung voi ¢ 1, ¢ ,

> 8 | =
=

§|

Ta chon @ | vi sin(plzﬁ >0 cung dau véi b= 3 > 0.
2

Véy Z=2|:cos(”+2kﬂj+isins(”+2kﬂ]:| 5 k=0 , T 1 ,i2 seee
3 3

2) Hay biéu dién Z=1—1i dudi dang luong giac. Truc sin Truc tang

Giai ®2
r= a2 +p® = \/12 +(=1)* =2

b1
tg(P==_1=—1:>cp1=arctg(—1),@z=cp1+nu o))
V¢ vong tron luong giac. -1

Trén tryc tang xac dinh mot diém ung voi — 1. N6i diém nay véi gbe 0 cat
-1
~ vong tron lugng giac tai 2 diém tng v&i @ 1, ¢ ». Tachon @ | vi sing ; <0 clng
dauvéi b=-1<0.
Vay Z=2[cos(qp ;+2km)+isin(p +2kn)] ; k=0,%£1,+2,...
3)Khi Z=a,aeP.
Néu a>0 thi r=a vda ¢@=0(diémM tuong Gng ndm trén phan duong truc
0x).
Z = afcos(2kn) +isin(2km)] ; k=0,+1,+£2 ... (1.1.18)
Ching han, dang luong giac ciia Z = 3,1 1a Z =3,1[cos(2kn ) + 1 sin(2km )]
; k=0,£1,£2,...




Néu a<Othir=—ava@=n(diém M twong tng nam trén phan am truc 0x).
Z=-a[cos(m+2km)+isin(m+2kn)] ; k=0,£1,+£2,... (1.1.19)

Chang han, dang luong gidc cia Z=—-21a Z =2[cos(n + 2kn ) + i sin(n + 2kn )]
; k=0,£1,£2,...

4)Khi Z=1b,b=#0.

Néub>0 thi r=b va ¢=" (diém M twong tmg nam trén phan dwong truc
2
Oy).

V4 =b{cos[”+2kﬂj+ism(”+2knﬂ; k=0,+1,+2,... (1.1.20)
2 2

Chéng han, dang luong gidc cua Z=4,511a Z =45 |:cos (” + Zkﬂj +isin (” + Zkﬂ'j:| k=
2 2

0,x1,£2,...
Néu b<0 thi r=-b va ¢=-"(diém M tuong Gng ndm trén phan am truc Oy).
2
Z:—b|:cos(—”+2kﬂj+isin(—”+2kﬂj:| ck=0,+1,+2,... (1.1.21)
2 2

Ching han, dang luong gidcctaZ=—-1i1a Z=1 {cos(—” + 2k7rj +isin (—” + 2k7rji| ;k=0
2 2

, 21,22 ,...

Dé dang nhdn thdy
any (1.122)
Argz =— ArgZ (1.1.23)

II- CAC PHEP TINH
1- Cong va trir 2 s6 phirc
a- Binh nghia
Tong (hodc Hiéu) ciia 2 s6 phitc Z;, Zo, ky hidu Z | + Z, (hoic Z — Z5), 1a mot
s6 phtic ¢6 phan thyc bang tong (hodc hiéu) phan thyc twong g, phan 4o bang tong
(hodc hiéu) phan ao twong Ung.
Nhuvéyvc’rihaiséphﬁ:c Z,=a;+ib; ,Z,=a,+1ib,; a;,b;,a,,b,eP ta
co
Z,*Z,=(a;xa,)+i(b;£tb,) (1.2.1)
Vidu7
Hay tinh tong va hiéu ctia 2 s6 phuc sau ddy Z,=1+2i, Z,=—2 +1.
Giai
Z\+ Z,=(1-2)+i(2+1)=-1+3i
Z1—Z,=(1+2)+i(2-1)=3+i
Z,+7Z;=(=2+1)+i(1+2)=-1+3i
Zz— le(—2—1)+i(1—2):—3—i
b- Biéu dién hinh hoc y  Truc do

* Biéu dién 2 s6 phurc bang cac diém tuong ing M;



Z,=a;+ib; &M (a;;by) M,

Zy=a,+ib, ©oMs(a;by) M,
* Ap dung bi€u dién hinh hoc phép cong, trir 2 vecto /
Z,+Zy,oMs(ajtaz;by+by) Truethuc

M; 1a dinh ddi dién va4i 0 cua hinh binh hanh 0M;M;M, O\ M,y X
Z,—-Z,>My(a;—a;b1-by) )

M, 1a dinh cua hinh binh hanh 0OM,M;M, ma M, 1a dinh do1 dién véi 0.

Vidu8

Hay biéu dién hinh hoc té)ng va hiéu cua 2 sb phucsauday Z,=1+2i,Z,=-2+

Giai

* Biéu dién hinh hoc cia Z; , Z, :
Z1=1+21 &M (1;2)
Z,==-2+1 &M,y(-2;1)

*Biéudiénhinhhoc cua Z1+72Z, ,Z,-2,: y  Truc ao
71+ Z,=-1+31i=>M3(-1,3) M;
Zl—Z2:3+i<:>M4(3,1) 3

c- Tinh chét 2 M,

1*Giaohoan: 2+ Z,=72,+ Z ;Y Z,,Z, € X M, M,

M,
2%Kéthop: (Z\+ Z)+Zs=72,+(Z,+7Z3)= B NN
ZI+ZQ+Z3 VZl,Zz,Z3eX

3* Véisokhong0 e X: Z+ 0=0+Z;VZ eX ‘
4* So doi cua so phirc Z=a+1b ,ky hi¢ula —Z , 1a s6 phic thod man diéu kién
Z+(-2)=(-2)+2=72-272=0;,VZ eX

Dé dang nhan thay

—Z=—a-ib (1.2.2)

|-2|-|] (1.2.3)
-(-2)=Z . (1.2.4)
Arg(-Z)=ArgZ + (1.2.5)

5* Bat dang thtic tam gidc: |z, + 2,|<|7|+ |z,

6* Z+ 7 =2ReZ;VZeX

T* z,+2,=2+2, ;VZ,,Z,eX

8* —(ZliZZ):—Zl + Zz ;‘V’ZI,ZZ e X

2- Nhén 2 s6 phiic

a- DBinh nghia

Tich ciia 2 s6 phite Z 1, Z 5, ky hiéu Z,Z ,, 1a mét s6 phirc thu dugc nhu nhéan 2 nhi
thirc, v6i chii y 1ai* =1

Nhu vay v6i hai s phitc Z,=a,+ib;,Z,=a,+ib,; a;,b;,a,,b, P tacod

lezz(al+ib1)(az+ib2) =a1a2+ia1b2+ia2b1+i2b1b2=ala

2 ti(abytasb)—bb,

Cudi cung ta duoc

;‘v’Zl,ZzeX

Z,7,=(aa,—bby)+i(a;b,+asb) (1.2.6)

10



Vidu9
Hay tim tich cta 2 s6 phirc sau ddy Z,=1+2i,Z,=—2+1.
Giai
Z,\Z,=(1+2)(=2+1) =1.(=2)+il.1 +i2.(-2) +i’2.1=-2
+i(l1-4)-2 =-4-3i
b- Dang lugng gidc
Gia sir 2 s6 phirc Z |, Z , da cho dudi dang luong gidc: Z; = ri(cos@; + i sing;) ,
7, =15(cos@, + 1 sin@,) .
Luc 4y
7217, =r1(cos@; +1sinQ;) ry(cos@, + 1 sing,)
= 1,15(COSPcOSP, + icosQ;sing; + i cos@,sing,; + i sing;sing,)
= 1115[(COSP1COSP, — SINP{SINQ,) + 1(COsP;SINP; + COSP,SINQ;)]
Cudi cung ta co

Z\Z»=rir[cos(@r + @) +isin(@; + ¢2)] (1.2.7)
Nhu vay, Tich 2 s6 phirc dudi dang luong giac la mét s6 phwc dudi dang luong
gidc co:Modun bang tich 2 Médun twong g va Argument bang tong 2 Argument
twong ung.
Tu do6 ta thu dugc Cong thirc Moivre sau day

[r(cose + ising)]" =r "(cosng + isinng) (1.2.8)
Chu y
Cong thirc Moivre dung cho n=0,+1,£2,... vdi r>0.
(Hién nhién Céng thirc Moivre van ding cho n=0,1,2,... véi r=0)
Vidu 10

Tim tich 2 s6 phuc sau day dudi dang luong gidc Z, = 2 +iv2 , Z, =

)5

Giai.
* Bieu dien Z | dudi dang luong gidc

Z,= Vﬂq = 2[cos”+,~sm”}

2 2 4 4

ZIZZ:2\/§[cos(ﬂ—ﬂj+isin(”_”j} =
4 3 4 3
2 \/§|:cos (— ﬂj +isin (— ”jj|

12 12

* Hon nira, theo cung thirc Moivre ta ct

Z'=2 4|:cos(4.”j+isin (4.”j}= 16(cosm + isint) =— 16
4 4
Zl_6:2 _6{005(—6.ﬂj+isin(—6.”j:| =
4 4
1 ( 3ﬂj+" ( 3ﬂj 1
—|cos| —— |+isin| —— | |=—
64 2 2 64

c- Tinh chét

* Ta tinh duoc

11



1* Giao hoan: 212222221;vzl,22€x

2*Kéth0p (2122)23221(2223)2212223;vzl,22,Z3€X

3*Phénphéivc’riphépc@ng2séphﬁc: (Z £ Zy))23=2 23 * 2,75 ;N Z,,
Zz,Z3€X

4*Véisdbmot 1 e X (1=1+1.0): Z1=1Z=Z;VZ X

5% S6 phire nghich ddo ciia s6 phirc Z=a+ib#0,kyhidula Z ', 1a sd phuc thoa
min diéu kién:

\ 2727'=77'72=1;¥Z2%0,ZeX (1.2.9)
Dé dang nhan thay
Z=a+ib20sZ = " (1210
a +b a +b
z Hh'=2z (1.2.11)
(2.2, '=z,"'2," (1.2.12)
- (1.2.13)
z
ArgZ '=—ArgZ (1.2.14)

6* 22,=22, ;VZ,Z,€X
7* V61 Z=a+1b taco:
|2(-2)| = ‘ZE‘ - |Z|2 b (1.2.15)
3- Chia s6 phirc cho s phirc
a- Dinh nghia
Thirong ciia 2 sé phire 7.1, Z 5, ky hiéu ; (khi Z, # 0), 1a mot s6 phirc thoa méan

2

N 7,=7,0 =7, (1.2.16)
ZZ ZZ
Nhuvéyvé’ihaiséphirc Z,=a;+tib,,Z,=a,+1b,#0; a;,b;,a,,b, € P ta
co

Z a,a, +bb —a;b, + a,b

DL _ GBI T T (1.2.17)
2 2 2 2

Z, a2+b2 a2+b2

Dé dang kiém tra lai

VA .
—1.22=a1+1b1221
ZZ

Cong thite (1.2.17) rat kho nhé. Khi thuc hanh, dé im " ta nhan ca tr va mau

ZZ
v6iz,. That vay
— . . . ) 2
Z, _ ZyZy, _ (al +lb1)(t12 —lbz) _ a4, —ia,b, +iayb, —i"bb, _ a4, +bb,  —aby +a,b
- — 2 2 2 2 2 2 =2 2
Z, z,7, ay +b, a, +b, a, +b, ay +b,

Dé dang nhan thdy

1 X—1i 2 2
=27yz;x,yeP,X +y > ()
xX+iy x +y

Vidu 11
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4% L5 5 7074= 7221V 71,22.23,24€X,Z2%20,Z,%0
z, 7,

5% ;22123;VZI,Z2,23 €X,Z,#0,Z;#0
-2 Z,
Z3

6 LA Y77, eX,Z,%0

ZZ _ZZ ZZ

7% (ZIJ:E;VZI,ZZ eX.Z,#0

Z,

4- Ciin bic n ciia s6 phire

a- Binh nghia

Cdn bdc n ciia s6 phire Z, ky hidu 1a %z , 1a mot s6 phtic thoa man diéu kién
(z)'=z (1.2.19)

b- Dang luong giac

Gia st dudi dang luong gidc
Z=r1(cosq +ising), 4z =ri(cosp; +1sing;)

Luc nay
r(cos@ + i sing) = [rj(cos@; + i sing;)]" = r;"(cosng; + i sinne;)
Vi vay
n"=ren=4%; ng=¢+2kn < ¢ = b+ 2kn :k=0,+1,%+2,...

n
Cuoi cung ta dugc

+2k +2k
Q/E:d;[cosw ”+isin(p 7[:|;k=(),il,i2,...

n n

Thu gon lai, ta ¢6 cong thirc cho n gia tri khac nhau ctia cdn bac n cua s6 phuc Z:

Jz = '%[cosw*2"”+,~sin‘“2"”}k=o, l,...n—1 (1.2.20)
Vidu 13 Truc sin 1, Truc t@g
1) Tim 31+i. |
Gii >§
* Biéu dién 1 +1 dudi dang luong gide 1= Vo +5> =12 41> =42, 0
b 1 V4 Sz
tg(P:;:I:1:>(P1:Za(P2:(P1+Tf:7 0%

V& vong tron luong gidc. Trén truc tang xac dinh mot diém tGng véi 1. N6i diém
nay voi goc 0 cat vong tron lugng giac tai 2 diém ing véi ¢ 1,9 5. Tachon @ | vi sing
1= ﬁ >Oct1ngd€iuvc’ri b=1 >0.

2
Vay
1+1= x/5|:cos”+isin”j|
4 4
* Ap dung cong thuc (1.2.20)
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2

=+ {\/J(—4)2+(—3)2+(4)_l.\/ (4’ e 3 (4)] (\f \D

1 1
B iim \/7(1 31) B i$[1+(i\5—3)1] _ i$[1+(i\6—3)1](1—z)
1+i 1+i 1+i 12 +1?
Tur day ta tim dugc 2 nghiém cua phuong trinh da cho

2\5 [+~ l)_212[(\/5 2)+(V2-4)i] = [2—\/;]{;—\5)1‘
_26 [1+(—2-3)i]a- z)—zé[(ﬁ+z)+(ﬁ+4),-]_[;+f]+(;+ﬁ)i

3) Twong ttng véin gid tri khdc nhau ciia %1 1a n dinh cia da giac déu noi tiép
vong tron don vi ma mot dinh 1a My(1; 0).

III- TRUGNG SO PHUC

Ta nhén thay rang, trén P va rong hon la trén X xac dinh 2 phep tinh: Phép cong 2
s6 va phép nhan 2 sb v6i cac tinh chat twong tng. Vi vay ta co ¥ tudng Tong qudt hoa
diéu nay cho tip hop cac phan tir (c6 cung dic trung) . D6 13 khai niém* Truong “ ma
ching ta s& xét dudi day.

Dinh nghia

Tap hop T duoc goi 1a Trong néu trén T xac dinh 2 phép tinh sau dy vdi cac tinh
chat tuong tng.

Phép cong 2 phan tircia T: V x,y € T = x+y € T vdi cac tinh chét:

1* Giaohodn: x +y=y+x;Vx,yeT

2% Kéthop: (x+y)+z=x+(y+z)=x+y+z;Vx,y,ze T

3% Ton tai “ Phan tir khéng “, ky hiéu 1 0 € T, thoa man diéu kién x + 0=0+ x
=x;Vx eT

4* Ton tai “ Phan tir doi “ cuax e T, ky hi¢ula —x € T, thoa man diéu kién

X +(=x)=(-x)+x=0;Vx eT

Phép nhén 2 phan tircia T: ¥V x,y € T = xy € T véi cac tinh chat:

1* Giao hoan: xy=yx;Vx,yeT

2% Kéthop: (xy)z=x(yz)=xyz;Vx,y,ze T

3* Phan phdi voi phép cong 2 phantircia T: (x+y)z=xz+yz;Vx,y,ze T

4* Ton tai “ Phan tir trung hoa *“, ky hi¢u la e € T, thod man diéu kién x.e=ex=
x;Vx eT

5% Ton tai “ Phan tir nghich diao “ciax € T,x#0,kyhiéula x ' e T, thoa
man

Xxx ! =xflx=e;Vx eT
Vidu 16
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1) T=P - Truong so thuc v6i phép cong 2 s6 thue va phép nhan 2 s6 thuc, trong
d6 Phan tir khéng 14 s6 0, Phan tir doi cta sb thuc x 13 — x, Phdn tir trung hoa 13 s6 1,
Phan tir nghich dao cuia s6 thuc x # 0 a L

2) T=X-Truong §5 phirc v6i phep cong 2 sd phirc va phép nhan 2 sd phtrc trong
do6 Phan twr khong 1a so 0, Phan twr doi cua so phic Z 1a — Z, Phan tur trung hoa 1a so 1,
Phdn ti nghich dio cua s phic Z %013 .

z

3) T 1a tap hop cac ham thyc f(x) c¢6 hitu han diém gian doan va nghiém trén [a;b]
vo1 phép cong 2 ham va phép nhan 2 ham 1a mét Truong vi

*f(x), g(x) € T thi f(x)+g(x) e T cung cac tinh chét, trong 46 Phan tir khéng 1a
f(x)=0 e T, Phan tir doi cua f(x) € T la—f(x) € T.

* f(x), g(x) € T thi f(x).g(x) € T cung cac tinh chat, trong d6 Phan tir trung hoad 1a
f(x) =1 e T, Phan tir nghich dao cia f(x) #0vaf(x) e T 1a eT.

JS(x)
4) Tap hop TH = {ib : b eP} - tap hop tit ca cac s6 thuan 4o, v&i phép cong 1a
phép cong 2 s6 phirc va phép nhan 13 phép nhan 2 sé phirc, khdng phdi la mét truong.
That vay, vi 2i € TH, 5i € TH nhung 2i.5i=10i’=—-10 ¢ TH.
Nhu vay, dé ching to mot tap hop, véi 2 phép tinh duoc xac dinh, khong phai 1a
mot trudng, ta chi can chi ra mot diéu kién ndo d6 trong dinh nghia khong thod man 1a
dua.

Bai tap

1) Tim x,y,z w € P thod man:
a) (1 +2i)x + (3 = 5i)y = 1 — 3i b) (= 1+
20x +(4+51) =y +3i
c {(1+ix)—(2y—3i)+4(1—iz):5+i . d)
B-2iy)+z-2(1+iw)=x—1i
|x+iy|—|z+iw|:l |x+iy|+(z+iw):i
v w

1g—=1g—
X z

2) Thyc hién cac phép tinh:

a) (2 +3i) + (4 — i) b) (= 5 + 6i) — (7 + 8i) ¢) 3+ 5i)(4 — 1)
d) (6 + 11i)(7 + 3i) e) (4 —7i)° f) (- 2 + 3i)’
g hy 2% i) 4 i G

4 +5i 3—i
k) V-5-12i D) $i-i3 (1-;‘@2)0 +(_l_i\€o)
(1-0) (1+i)

n) {2-2

3) Pua céc sb phirc sau ddy vé dang luong giac:
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a) =7 b)8 c¢)4i d) -5 e 2+2i fH2-2i g 2+is h) 1-i
i)—sin® —icos”
8 8
4) Str dung cong thirc Moivre dé biéu dién cac biéu thirc sau day:
a) cos2x, sin2x va cos4x , sindx theo luy thira ciia cosx , sinx ; x € P
b) tgbx theo luy thura cta tgx ; x € P
5) Giai cac phuong trinh sau day:

a)x +x+1=0 b)x*—x+1=0 c)
X—Q2+i)x-1+7i=0
d)x*—(3-2D)x+5-7i=0 e)x' =3x*+4=0 f) x*

+2x° +3x7+4x+2=0
g)x*+6x°+9x*+100=0
h[x[?+1+i)x+i=0
V3

, 7 A ~ , 1
6) Tinh w,"+w," vébinlasonguyén duong, trongd6 w;=-—+i— , W, =
2

2
NG
2 2 )
7) V&1 n 1a s6 nguyén duong, hay tinh:
a)(1+¢)" ,e=cosZ +isin" b)(1+
3 3

cosa +1isina)’, o € P
2k

n=1f — R i ..
c) I {e " —1} biét rang e” =cosa +isina;a € P d)
k=1

5
nil (coszkﬁ +isin Zk”)
k=0 n n

8) Vi ¢ € P va k 1a s6 nguyén duong, hiy tinh:

A=1+cosp+cos2¢ +...+ coske B=
sing + sin2¢ +. . . + sinke

9) Chiing minh:

a)Néu x+iy=(a+ib)";x,y,a,beP;n=1,2,...thi x*+y*=("+b?)"

b)Néu Varin =+ (x+iy);x,y,a,beP thi Ja—i =% (x—1iy)

)z, +2)*+12, -2 *=2(02Z|*+1Z,?

n
1+itgx 1+ itgnx
d){ g}: n=1,2,...:x €P

1 —itgx 1 —itgnx

e)Néu z+t =2co0s0 ; 6 € R thi Z’"+Lm =2cosmB; m=1,2,...
z z

f) Téng cac nghiém cta phuong trinh 1 +Z+Z*+2°+Z*=0 bang — 1

217 227w 237w 29.7
g) cos—— +cos—— +cos—— +...+tcos—— =—1
10 10 10 10
. 21z . 22 . 237 . 29.rx
sin—=— +sin—"= + sin +...+tsin—= =0

10 10 10 10
2 4 6 8 10 12 14 16
h) —Cj +Cg —Cs + Cig—Cig + Cig —Crg +Crg =255
10 12 14

. 2 4 6 8 16_ 1 3 5 7 9 113 15
1) —Ci7 +C; =G +C; =Ciy + €5 =Cy +C = Cy =C + Gy =€y + G =€y + G =G = 255
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