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1. Mt so bai toan o thé giai dugc bang so phirc
Bai toan 1 : Giai hé phuong trinh
3x —y
X+ m =3
_x+3y _ 0
YTy

Loi gidi

Lay PT(1) +i.PT(2) ta sé dugc

(x—yi) —(xity) _,

.3
X+ yi+ x2—|—y2

Dat z = x + yi khi d6 phuong trinh trg thanh

3z —iz 3z—1iz 3—1i z=2+1
— =3ez+ — =3<z+—=3¢& ‘
2| z.Z z z=1—i

z+

Vay hé da cho c6 nghiém (x;y) = (2;1),(1; —1)O
Bai tap dé nghi :
S5x +7/5
VY,
xX-+y
N 7v/5x — 5y 0
SO Y

(

Bai 1 Giai hé phuong trinh

5x —y
X2 + 7 =3
X+ oy
|
\y 22
lox — 11y
e =/
Xc+y
_11x+16y_0
x2+y2 -

X+
Bai 2 Giai hé phuong trinh <

Bai 3 Giai hé phuong trinh




(6 —x)(x* +y?) = 6x + 8y

Bai 4 Giai hé phuong trinh
(B—y)(x*+y*) =8x — 6y

Bai toan 2 : Giai hé phuong trinh :

x® —3xy? = g
3x%y —y® = —5\/5
2
Loi giai
Nhan phuong trinh (2) véi i ta dugc
3x2yi — 2y3i = %gi

Bién ddi mot chit dong thoi cong véi phuong trinh (1) ta duge

3 4 Bxy?i? + 3x%yi + i = g + %gi
1, .3 T .7 .
<:>Z—5(§+1.7>—5<cos§+zsm§> (z =x+yi)

Theo cong thitc De — Moivre ta thu dugc cdc nghiém sau

(s T 4 18T
Z—\/g(cosg+zs1n97)
z=+5 cos§+isin§
z=+/5 cosBanLisinBTn)

Vay hé da cho c6 nghiém :

9 9

7 7 1
(x;y) = (\3/5cos g;\s/gsinz> , <\3/5cos g;%sin _n) , (\3/5c05 %;%sm

Bai tap dé nghi :
. , . ¥ —3xy* =1
Bai 1 Giai hé phuong trinh
3x%y —y® =1
x3 —3xy? = -1

Bai 2 Giai hé phuong trinh
3x%y —y3 = —/3
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Bai toan 3 (VMO 1996): Giai hé phuong trinh
1
V3x (1 + —) =2
x+y
1
VYll——— | =4v2
(1= =

Loi gidi
bat/x=a>0,,/y =b > 0. Ta cé hé méi nhu sau

a.‘_L—i
a2+ /3
b 42
a2+ 7

PT(1) +i.PT(2) < (a+ bi)
Dat z = a + bi phuong trinh da cho trd thanh

z 2 42 12 42 2(2 4ﬁ,>z+1_0

zZ+ =—=+—F=1=2z+ +

R AR ANEEC AV AN WA

Ta co

=t i —+
V3 V7 21 V21

Gid ta can phan tich cho A’ duédidang binh phuong ctia mot s6 phitc khac thi méi c6 thé

2
A,:<2 4\&,) L, _ 38 42

giai dugc phuong trinh ban dau. Nhu vay xét s6 phirc m + ni thda

38 2
2— 2——— = — =
. 38 4\/51. m n- = a m ,Nn \/E
2 21
(m + ni) =5t e 41/7 &= 5
VZ]‘ Zmn:j m:—?,n:—\/i
Tir d6 suy ra

Via,b > 0nén

1 o= (L >2_£ 4
VT V3 Vi) 217 a7
; 2\/§+ﬁ < 2v2 /3 -
_ _ 1 _ ., %
V7 Y V7 7 N7
b i cho e mehiem (o (1, 4.2 8
Vay hé da cho c6 nghiém : (x;y) = (21 + Vo + 7) O

Bai tap dé nghi :



Bai 1 Giai hé phuong trinh

Bai 2 Giai hé phuong trinh <

Bai 3 Giai hé phuong trinh

Bai 4 Giai hé phuong trinh

Bai 5 Giai hé phuong trinh

Bai 6 Giai hé phuong trinh

Bai 7 Giai hé phuong trinh

12
o
( yrox (Viét Nam 2006)

\/‘17(1_5x—|—y)_

(1 25) -
wli- 55 -
ﬁ(2+2xi5y):3ﬁ
\/@(2_2x—17—5y):\/_

Bai toan 4 : Giai hé phuong trinh

|

2x +5y = xy + 2
x% + 4y + 21 = y? + 10x

Loi gidi




Hé da cho tuong duong

2i(xy —2x —5y+2) =0
{x2y210x+4y+21 =0
ox? —y? 4 2xyi —10(x 4+ yi) —4i(x +yi) +214+4i =0
o722 — (10 —4i)z+21+4i =0
A =16i =8(i +1)?
. [z:5+2ﬁ+(2+2ﬁ)i

z2=5-2v2+(2—2)i
Vay hé da cho cé nghiém : (x;y) = (5 +2v/2;2+2v2), (5 —2v/2;2 ++/2)00

Bai toan 5 : Gidi hé phuong trinh

2
X+ ﬁ:1+y
xX+y
1 1
+—=1
x+y 2y
Loi giai
Hé da cho tuong duong
2\/x
X+ =1+
X+y 2\/_]/
Y
-2 —X=4+1=0
\/W_Fx—l— +
batyx=a,/y="> a,b > 0. Hé da cho trg thanh
2a 2a
2P+ = —-1=0 2 P+ ———--1=0
a +a2+b2 - a +a2+b2
—2ab—|—i—|—1—0 —2abi+2—bz+i—0
Lay trén trir dudi va dat z = a + bi ta dugc
. 2(a —bi .
(a+b1)2+%—(1+1)20
ac+b .
z=1+41

2
2 1) —
¢n-+g_(3+0—0 2+ (1+iz—(1-i)=0

22— (1+i)z+2=0

THl:z=1+i=x=y=1
TH2:22+ (14+i)z—(1—i) =0



'{t=-m

A42i(t+ui)2:>{t2u24 o | L= (V5-2)V2+ V5
fu=1 t=v2+5

_{“(ﬁZ) 2+ /5

Dén day tra lai bién a, b sé 1a

[ 'a —1-V2+5

2
- —1—2\/2+\/§+\/5(2+\/§)
>a: ~1+v2+.5

2
) —1+2\/2+\/;—\/5(2+¢5)

L \

Cudi cting tra lai bién x, y

A gx b g s 34VE42V2+V5 V5-1-2VV5-2
Vay hé da cho c6 nghiém : (x;y) = (1;1), 1 ; 1 ,
<3+\/§—2\/2+\@,\/5—1+2\/¢5—2>D
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2. Phuong phap sang tao caché phuong trinh bang s6 phic
2.1 Sang tao hé phuong trinh théng qua moét phuwong trinh ngau nhién bién phic z

Tir mot phuong trinh bat ki 4n z tidc f(z) =0, ta thay z = x + yi sau d6 tién hanh can bang
thuc 4o hai bén, thé 1a ta da xay dung mot hé phurong trinh dep mat va danh dé. Ta sé thi
xay dung xem sao.

Tir mot phuong trinh ngau nhién theo bién z, tt nhién ta chi xét nhitng phuong trinh c6

thé giai duge bang thuan tuy dai sb, gia str
7> — (10— 4i)z+21+4i =0
Gio thay z = x + yi quay tré lai phuong trinh, khai trién r6i rut gon ta dugc

x> — 2 2xyi — 10(x +yi) — 4i(x +yi) +21+4i =0
& (x*=y? — 10x +4y +21) +2(2x + 5y —xy —2)i =0

Can bang thuc 4o 2 bén va ta thu dugc

x> —y?—10x+4y+21 =0
2x+5y—xy—2=0



Vay la ta da xay dung thanh cong, tat nhién con vo van phuong trinh khéac nita. Tham chi
khi nang 1én thanh bac 3 hodc bac 4 ta sé ra nhiing hé rat khé. Thit mot truong hop bac 3
xem sao. Xét phuong trinh

2+(1—-i)z—z4+14+i=0
Cang thay z = x +yi roi can béng thuc 4o nhu trén ta sé dugc hé
3 —3xy? — P +2xy+x*—x+1=0
¥y —3yx? —y? —2xy+x>+y=1=0
Dé hinh thirc thém dep va cé tinh ki bi ta sé sap xép lai cac hang tir cia hé thanh
X3 —3xy? —x+1=1y>—2xy — x?
v —3yx? +y—1 =12+ 2xy—=«>

Tat nhién hinh thitc dep nhung rat khé ma cacphuong phap thong thudng kho cé thé giai
quyét dugc.
2.2 Sang tao hé phuong trinh bang phép bién ddi va st dung tinh chat ctia s6 phic
Ta ciing sé bat dau tir mot phuong trinh ngau nhién sau day

2 —324+3—i=0
Nhung ta sé khong thay z = x + yi v6i ma tién hanh bién déi mot chut né da. Phuong
trinh tuong duong

3—1 3z — iz 3z —iz
z+T:3<:>2+ =3&z+

Gio thay z = x + yi vao dang thiic trén ta dugc

o 3(x—=wyi) = (xi+ 3x — . x+3
X+ yi+ ( Zz)+y(2 y>:0@(x+x2+yyz>+l<y— ]/2>:3

Can bang thuc 4o hai bén ta sé thu dugc

3x —y
a0
x + 3y
2,20V
X -I—y

Bai toan sb 3 ciing dugc xay dung tir cach trén, tuy nhién ngudi ta da khéo déi bién sau
d6 thém chut bién déi dé che 1ap hinh thirc ctia no.



2.3 Sang tao hé phuong trinh tir viéc tim cin bac 2, cin bac 3,... clia s0 phitc
Xét s6 phtrc

z=a+bi = (x+yi)® = +3x%i + 3xy** + y°i* = (¥* = 3xy°) + (3x%y — )i

Can bang phan thuyc 4o hai bén dang thiic trén ta dugc
x3 — 3xy2 =a
3x%y — > =b

x> —3xy? =1
3x2y—y3 =1

Day la mot hé thoat nhin qua ta thay n6 1a dang cap bac 3, tuy nhién giai n6 theo chi huéng

Chona = b =1 la ta thu dugc

d6 qua that khong don gian vi nghiém ctia né rat1é.
Néu ta thay liiy thira bac 3 thanh bac cao hon thi ta ciing thu dugc nhitng hé dang cap bac
cao. Vidu:
¥ 6x22 4yt =3

Bai 1 Gii hé phuong trinh By — 3 = 1

4
xt—6x?y? +yt =4
By xy® £ /3
x(x* — 10x%y% + 5y*) = /3
y(y* =10x%y% +5x%) = —1

Bai 2 Giai hé phuong trinh {

Bai 3 Giai hé phuong trinh {

Tai liéu
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