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LOI NOI DAU

Khdi dau tir nhu cau giai quyét cac phuong trinh dai sé, s6 phlc da bat
dau xuat hién tir thé ky th(r XVI va phat trién manh dén nay. (ing dung clia
s& phic khéng chi & dai s6 ndi riéng hay toan hoc néi chung, ma ctn trong
nhiéu nganh khoa hoc khac.

S6 phirc dude dua vao giang day & bac phd théng clia nhidu nudc trén
thé gidi, nhung lai 1a ndéi dung méi vdi hoc sinh trung hoc @ Viét Nam, va
thuc su da gay khéng it khé khan bdi nguén tai liéu tham khao han ché,
hodc néu c6 thi ciing chua dap (ng dudc vdi mong mudn. Vi thé téi bién
soan cudn sach “Phuong phap gidi toan sé phic va (ng dung” véi ba phan:

Phan thi nhat. Nhirng van dé cd ban vé sé phitc.
Phan thr hai. M6t sé (ing dung clia sé phiic.
Phan thir ba. Cac bai toan chon loc.

Vi 223 vi du va bai tap dudc trinh bay tir co ban dén nang cao; tu noi
dung bam sat sach giao khoa, én luyén thi tét nghiép, cao dang va dai hoc,
dén nhiing van dé khé phu hgp vdi cac ky thi hoc sinh gidi ... Tac gia tin
rang, cac déi tuong hoc sinh déu cé thé tim thdy nhitng diéu thi vi trong
cubn sach nay.

Cudn sach dugc hoan thanh véi su giup dd nhiét tinh cla cac bién tap
vién (...), su déng vién gbp y cla gia dinh va nhitng ngudi ban. Tac gia xin
chan thanh cam on!

Mac du rat tdm huyét bién soan cuén sach mét cach cong phu, ky
ludng nhung khéng thé tranh khdi sai soét, rat mong nhan dudc cac y kién
déng gop clia ban doc.

Moi y kién déng gbp xin gl vé dia chi:

- Trung tdm Sach gido duc Anpha
225C Nguyén Tri phuong, P.9, Q5. Tp. HCM
- Cong ti Sach - thiét bi gido duc Anpha
50 Nguyén Van Sang, Q. Tan pha, Tp. HCM
DT:08.62676463, 38547464
Email: alphabookcenter@yahoo.com
Tran trong cdm on |

TAC GIA



Phan thi nhat
NHUNG VAN DE cO BAN VE SO PHUC

b)

1.2. Biéu dién hinh hoc cla s3 phic

———

N(z zfung duoc trinf bay tfeo sdt sach gido kfioa, 6az tdp Judc phdn dang cu
the. phong phi voi 45 vi du vd 30 bai tdp tu luyén cd goi y vd dap sé.

1 - DANG DAI SO CUA sO PHUC

1.1. Pinh nghia

So phic la s6 c6 dang z=x+ yi, trong d6 x,ye R va i la don vi ao
(i"+1=0), x goi la phan thuc cta s6 phiic z (ky hiéu la Rez) va y goi
la phidn 4o cua s6 phic z (ky hiéula Imz).

Né1 y =0 thiso phic z = x +0¢ 1a s6 thuc.

Né1 x =0 thiso phic z =0+ yi 1a s6 thuin ao.

Ha s6 phic z, =x, +yi vd z,=x,+y, bang nhau khi va chi khi

X, =x, VA Yy =Y, A
!

M

Xé mat phing toa do Oxy, méi s6 phiic y
z=x +yl duogc bicu dién boi diém M(x, y).

Nhr wvay, s6 thuc duge biéu dién trén truc Ox, O i

nér Ox goi Ia truc thuc; s6 4o duoc bi€u dién

trén truc Oy, nén Oy goi la truc do. Mat phang :
' A, = 5 b Hinh 1.1
toad® Oxy biéu dién s6 phitc goi 1a mat phang phic.

1.3. $3 phc lién hgp va modun cla sé phic.
a) So phuic lién hop

S6 ohie lién hop clia s6 phitc z=x+ yi 12 Z = x - yi.

ViZz =z nén z va z la hai s6 phic lién hop clia n hau (cic diém biéu
dié1 cia chiing doi xiing qua truc thuc Ox ).

S6 dhitic z 1a s6 thuc khi va chi khi z =Z, 1 s6 ao khi va chi khi z =-Z.
Mddun cua so phic

Méduin ctia s6 phiic z = x + yi 12 s6 thuc khong am |2 = /x* + y2.

Rorang |zl = Jx* + ¥ nén lz|=1z], |z = z.z.




1.4. Cac phép todn trén tap sé phic - =
Xét hai s6 phic 2z, =x, + y,i va z, =x, + ¥,l.
a) Phép cong so phic
Téng ciia hai s6 phifc z, = x, +y,i VA 2z, = x, + ¥,i 12 56 phiic
Z, + 2 = (x; = x5) + (9 + Yo )L
S6 d6i cia s6 phic z=x+ yi 1a —z=-x - yi.
b) Phép trisr so phiic
ITiéu ciia hai s6 phitc z, =x, + y,i va z, = x, + ¥,i 1a s0 phiic
2 =2y =(x, = %,) + (3 -y 0.
c) Phép nhan sé phiic
Tich cta hai s6 phic 2z, =x, + y,i va z, =x, +y,i la sé phiic
2,2, = (0% — ¥,5,) + (52 + X, 3L
d) Phép chia sé phiic
1 1

S6 phitc nghich dao ctlia s6 phitc z khic 0 lasé z7' = w: 2.
z

e . ¢ ~ L x .
Véi z=x+yi(x* +y* #0) thi 7' = ——— - gy 5.
X+y: x4y

Thuong ciia hai s6 phitc 2, =x, + y,i va z, = x, + y,i (2, #0) la s6 phitc

SelhiAgtekids TN Yy Ly T Y

R 2 . 2
Xy + Y X9 + Yy

CAC ViDV
Dang 1: Cac vi du vé tinh toan va chitng minh

Sit dung cac phép tinh s6 phirc, diéu kién hai s6 phic bang nhau ...
Chu y:
+ Vi moi s6 nguyén duong n thi

2n
ifln . (i2 )2" N 1: i4n+l s (iZ) i

i=1

i4"*2 > (iz)?-n-i-l &5 —1; i4"+3 . (i2)2u+1 o

r - - ’, . — 2
+ Vi moi s6'phic z thi 2z =|2| .




Vi du 1.1. Xdc dinh phan thuc va phan ao cua moi s6 phic sau

a) O+ 2 + 92 &2} =i d) (1-i)"
by (3+2i)(3—-2i) +5(1 +2i) + 24° e) (3-i)"°(1+2)'"°
oy (1+4)° f) (2—31)(37”)
6+1T1
Loi gidi.

a) Taco z=5+2i+9(2+1)-i=5+2i+18+9i-i=23+10i nén sé phiic
z ¢6 phan thuc la Rez =23 va phan ao Imz=10.

b) Vii®=i"i=(0*)%i=iva(3+20)(3-2i)=9-4i*=13 néntacéd

2= (3+20)(3-20)+5(1+2i) +2° =13+5+10i + 2i =18 + 12i.
Do do6 s6 phitc z ¢6 phan thuc 1a Rez =18 va phin a0 Imz =12.

¢) Taco (1+:)° =1+2i+:% =2 nén (1+i)® =(2i)* =163%)* =16. Vay s6
phitc 2 =(1+i)® cé6 Rez=16, Imz=0.
d) Vi (1-i)* =-2i nen (1-i)" =(-2)" =-128(i2)" i = 128i.
Vay s6 phic z=(1-9)"" ¢c6 Rez=0,Imz =128.
e) Vi B-1)(1+2i)=51+1¢) nén
2=(B-0)'1+2)'% =51 +1)'® =5"(2i)® =5"28(?)* =5"528.
Vay Rez =5'°2%,Imz=0.
) Do (3+i)*=9+6i+i*=8+6i nén

(2-30)(3+i)* (2-3i)(8+6i) 34-12i -2i(17i+6) _ 2
6+171 6+17i 6+17: 6+1Tt
Viy s6 phiic 2 c6 Rez=0;Imz =-2.

£ =

Vidu 1.2. Tim cac s6 thuc x,y thoa man
a) x(2-3i)” +(2y + 1)1 +1i)* = -5(7 + 10i)
b) 2x+i)(B+i)° —(x-2y)(i-2)° =18 + 76i
Loi giai.
a) Vi(2-3i)* =-5-12i;(1+i)* =-2+2i néntacé

2(=5-121) + 2y +1)(-2 + 2i) = -35-50i
<> -bx—-4y-2-(12x -4y -2)i =-35-50i(*)



Cac s6 thuc x,y thoa man (*) khi va chi khi x,y 1a nghiém cua hé
-bx—-4y-2=-35 S5x+4y =33 =0
x—4y <:>{ x+4y - {x

huong trinh
Sl {12x—4y—2=50 12x — 4y = 52

y=2
Vay céc s6 thuc can tim 1a (x; y) = (5;2).
b) Tacé (3+i)° =8+6i;(i-2)" =-2+11i suyra
2x+i1)B+i)* —(x—-2y)i-2)° =18 +76i
< (2x+1)(8+61)—(x—2y)(—2+11i) =18 + 76i
< 18x -4y -6+ (x+22y +8)i=18+ 761
18x-4y-6=18 {18x~4y=24 [2x=2
= <:>i

Vi thé
x+22y+8=176 x+22y =68

y=3
Vay gia tri can tim la (x;y) =(2;3).
Vi du 1.3. Chitng minh rang cdc s6 phic sau 1a sé thuc

2) 2= (1T3i)3(4—§3i)2. b) 2= B+V2i)'(V2-i) 19
(2 +1)%(3+80i + %)

A+J2)? 3
Loi gidi.
a) Vii®=ii®=-i néntaco
(1+3i)° =1+9i+27i% + 27i® = -26-18i
3+80i+i®=3+79;(4-30)° =7-24i;(2+1)* =3+ 4i.

, 1+ 3i)3(4 - 3i)° (26 —18i)(7-24i) —614 +498;
DO dO 2= B o — £ : = 5 = 2
(2 +1)%(3+80i + %) (3 + 4i)(3 + 790) —307 + 249;

Vay z =2 nén do la so thuc.
b) Tacd (3+2i)* =7+6V2i;(1+2i)* =—1+22i. Suy ra
L B+V2)°(J2-i) 19 _ (T+6V2)(V2-i) 19i 13J2+5i 19

1+ J2i) 3i 1+2J2 32 —1+2J2i 3
(13J2 +50)1+2V2i) 19 3J2+57i 191 V2
T Cl+2dZ)(1+2v2) 3 9 3 3
Do d6 s6 phitc da cho la s6 thuc.

Vi du 1.4. Cho s6 phiic z =%+§i.

‘ 12010
Tinh 2;1;23;(2)2; gF =z 5 (l—zb)



Loi gidi

Ja,

) 1 <
Tach g==4+——1 NN Z =—=
2 2

2 2
Vi || = (l + J3 =1nen—=i_=2=l—£t
2 z2 22 el 2
3
il (l+[§1) :l+31i—3—z+3.l.§i2+£i3——1
2 Y 8 4 2 2 4 8
8 B s 15, 8 A 8,
2y =|l-——-——1| =—=2.— —i+—1" =————1L.
2 2 4 2 2 4 2 2
. i (1 \/3) 1 V3. .
Tacod z2° =|=—+—1i| =—=+—1 nén
(4 3 2 2
2 1 \/—5.2 J3. 1 J8, 1 3.
zi—z4+l=|—+—i| ~ = ——i+l=—=4 —i—-———i+1=0
2 = a5 2 2 2

Mal+z'=(1+2)Q-2z+2)=0nén 1-2° =(1-2*)1+2°)=0.
Do dé ta c6 (1-2°)""" =0.

Vi du 1.5. Ching minh rang

a) 2, vz, =7 ¥ 2y b) 2.2, = 2,.2,
C) i)[i) =t =L (v6i z, khic 0) d) |z,.2,| =|z,||2,|
23 \® 2 22
|2 L2l
; %2 | .|

Loi giai
Giasu z, =x, + y,i Vd 2, =%, + Y5l VOI x,,5,,%,,¥, €R.

a) Tacd z, =x, —y,t va Z, =x, — y,l nén

N|

s 82, =2 21y + ¥

Ma

ty

g v 8y =% BN, * Vi =& %2, =18 5=y 1.

Vtyz +z,~E + 25

b) Tacd z,.Z, =(x; — ¥,i)(x; — ¥o1) = (X, %, = ¥, ¥9) — (%, ¥, + 2,9, )i VA

2125 = (X% = ¥, ¥5) + (X, ¥y + Xy i = 2,25 = (%%, — ¥, ¥5) — (X, Y5 + X3, )i

9



Tu doé suy ra 2,.z, = z,.2,.

== e X |z
c) Vi 2,2, =|22| la so thuc, nén ta co(i) :(

29

d) Cdch1:Tacé |z|=+/x +y; Vval|z|=yx5 +y; .

Suy ra|z||z,| = (<7 + y1)(x + ¥2) =¥} + ¥7yE + 21y} + iy (D)

1
2y | aZy B2y % &

Mat khic z,.z, = (x;x, — y,5,) + (%, ¥, + X, )i, do do

|2120] = (5%, - 317, + (1,35 + %3, )° =% +¥ivs + 2y + Kyl (2)

Tir (1) va (2) suy ra diéu phai chiing minh.

2

Cach 2: Vi |z|2 =2z, nén\zlzZ\2 = 22,22, = 2,202,2, = 2,2,2925 = |2,| |25 " .
Tirdé ta cé |z,.2,| =|z,|.|2,|.

Nhdn xét. Sit dung khéo 1éo phép bién déi s6 phic lién hop cho loi giai
ngin gon.

oA AN A W A A

- 2|~ 2 2 2 | |
22| ||z | 2] EA |2,| 2

2,

&) Vi [5|=|z| nen
29

Vi du 1.6. Cho hai s6 phiic z, va z,. Ching minh rang

a) |z, +zz|2 +|z, - 2, |2 =2(z, ]2 + lzz|2)

2

b) 1 f5122|2 -z, ‘22|2 =(1+|z2) - (=]+ |22|)2
Loi giai.

a) Taco

|z,l +z.‘,|2 +|21 —22|2 =(2, + 2,02, +2,) + (2, — 2, (2, — 2,)
=(2; +2,)(Z; +2,) + (2, —2,)(Z, - 2,)
=222, +2,2,) = 2(|.2'1|2 +z,[* )
b) Tacé
|1 —2—122|2 —|z1 —22|2 =(1-2,2,X1-2,2,) - (2, —2,)(2; — 2,)

=(1-2,2,)(1-2,2,) - (2, —2,)(z, - Z;)

G =145 o[ ~|a[ - [z @)




