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Ldi néi dau

Chiing toi rat vui mimg khi “Tuyén tap hé phuong trinh ciia BoxMath” dugc hoan thanh,
bdi né dap tng dude nhidu mong maéi ctia quy doc gia, dac biét 1a cac em hoc sinh. Cé thé néi tuyén
tap hé phuong trinh ctia BoxMath 13 sy tap hop nhiéu bai toan hay va ki thuat thuong dung khi giai
hé phuong trinh.

Noi dung ctia tuyén tap hé phuong trinh ctia BoxMath dude chia theo phuong phap giai toan

nhu sau:
1. St dung phép bién déi dai sé va thé
2. St dung phuong phap dit an phu
3. St dung phuwong phap ham sb
4. St dung phuong phap danh gia
5. St dung phép thé luong giac

Hy vong, tuyén tap hé phuong trinh ctia BoxMath gép phan nhé dem lai nhiéu thanh cong cho
cac ban doc gia, dac biet 1a quy Thay Co6 trong cong téc giang day, cac em hoc sinh trong hoc tap,

trong cac ki thi cap khu vyc, cap quoc gia.

Cubi cung thay ban quan tri xin chtic cac ban 10i chic site, thanh dat trong cong séng, va tha
thiét dén nhan ¥ kién déng gép quy béo ciia ban doc vé nhitng tdi tai, thiéu s6t dé tuyén tap he
phuong trinh ciia BoxMath hoan thién hon.

Hong Ngu, ngay 16 thang 6 nam 2012.
Thay méat nhém bién soan
LE TRUNG TIN
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Cac thanh vién trong ban quan tri, trong nhém bién soan
1. Huynh Chi Hao - THPT Chuyén Nguyén Quang Diéu - Dong Thép.
2. Pham Tuan Khai - THPT Tran Van Nang - Dong Thép.

3. Lé Trung Tin - THPT Hong Ngu 2 - Dong Thap.
4. Ho Hoang Viet - Go Den - Long An.
5. Nguyén Van Thoan - Nam Dinh.
6. Nguyén Manh Tuan - Khanh Hoa.
7. Thai Manh Cuong - Nghé An.
8. Dinh Van Minh - Vinh Phic.
9. Giang Hoang Kiét - TP Ho Chi Minh.
10. Ngo Cong Binh - THPT Quéang Xuwong 1 - Thanh Hoéa.
11. Nguyén Dtic Huynh - THPT Hung Vuong - TP H6 Chi Minh.

12. Nguyén Qudc Oanh - THPT Sao Nam -Quang Nam.

ETEX

H6 tro ki thuat Latex

e Chau Ngoc Hung - THPT Ninh Hai - Ninh Thuan.

Trinh bay bia

e Pham Tuan Khai
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1 St dung phép bién déi dai sé6 va phép thé

Giai hé phuong trinh:
P 4+4y=9y*+16 (1)
L+’ =5(1+2%) (2

**¥* http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Lot giaa:
Phuong trinh (2) tuong duong véi y? —bz? =4 (3)
Thay vao phuong trinh (1) ta co6:

=0

‘753"‘(92—5$2)y=y3+16<:>x3—5x2y—16x:0<:>
2% —5xy — 16 =0

Véir=0=y’ =4 y=42
2 _

VG a2 — By —16 =0y = - , thay vao (3) ta c6

r=1=y=-3

2 —16\° 2 4 2 2
— b =4 124z + 1322 - 256 =0 =2 =1 &

Vay hé phuong trinh da cho ¢6 4 nghiém la: (z;y) = (0;£2), (1; -3), (—1;3)0

Giai hé phuong trinh:
1 1
=2t
i
_ I 2 32 32 2
w gy = @) (327 )

*¥*** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

z#0
Dieu kién:{ 7

Loi gidic

-y #0

Hé phuong trinh tuwong duong véi

2
Z = oyt — 221 + 321 + 3yt + 10272

—= 8

— =3z + 3y* + 102%y® — 2y* + 22*
Y

2 = 5yta + 2° + 102%y°
- { 1 =5y +1° + 10z%)°

2° 4 5xty 4+ 1023y% + 1022y + say? +4° =2+ 1
= { 25 — 5aty + 1023y — 102%y% + 5y —¢® =2 — 1

V341
{(w+y)5=3 {w+y=f’/§ T
<~ <~ <~

(z—y)P° =1 r—y=1 V3-1
2
V3+1 v3-—1
Vay hé phuong trinh da cho ¢6 1 nghiém la: (z;y) = <\/_2+ ;\/_2 )D

http://boxmath.vn/ 4



Giai hé phuong trinh:
23 (24 3y) =1
z(y*—2)=3

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Lot giai:
Dieu kien: z # 0
Bién d6i hée phuong trinh thanh

Lay (1) + (2) vé theo vé ta dugc:

3 1 3
y+3y=3+-Sy —
3 x x

1
<:>(y—— +Q
T T
< ! ! 2+ & +3| =0
Y Y7 % 422 B
1
Sy =
x
Thay vao (2) ta dugc : ——2——<:>2x +322-1=0¢ 1

? =_—=y=2

x
Vay hé phuong trinh c¢6 2 nghiem la: (z;y) = (—1; —1) ( )

Giai hé phuong trinh:
xt — gyt =240
23— 23 =3 (2? — 4y?) — 4 (z — 8y)

**%* http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Lot giaa:
Nhan phuong trinh thit hai v6i -8 roi cong véi phuong trinh thi nhat ta duge

ot — 8x3 + 242% — 322 + 16 = y* — 16y + 96y> — 256y + 256

<:>(£C—2)4:(y_4>4<:> [$_2:y_4 N [x:y_Q

r—2=4—y r=06—y
- V6i z = y — 2, thay vao phuong trinh dau ta duge:
— 8y® + 24y% — 32y + 16 = 240
yP — 3y +4y+28=0

& (y+2) (¥ —5y+14) =0
Sy=-2=r=-4

http://boxmath.vn/ 5




- V6i x = 6 — vy, thay vao phuong trinh dau ta dugc:
— 249 + 216y* — 864y + 1296 = 240
S yd =9y +36y —44 =0
Sy—2)(y¥—Ty+22)=0
Sy=2=>r=4

Vay hé phuong trinh da cho ¢6 2 nghiém la: (z;y) = (—4;—-2), (4;2)0

Giai hé phuong trinh:
¥ —8r=y>+2y (1)
Po3-30241) ()

*#%% http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn **¥*
Loi gidi:
Thé (2) vao (1) ta co:
3(2* —y®) = (2% = 3y%) (dz + y)

sr® 4+ 2%y — 1229° = 0

ST (x2 +xy — 12y2) =0

Sr=0Vez=3yVr=—4y
- V6i x = 0, thay vao (2) ta c6: y? = —2 (vo nghiem).
- V6i x = 3y, thay vao (2) ta co: y2:1<:>y—:|:1:>x—:|:3

6
-Véi:v:—ély,thayvéo(Q)tacé:yZ——:>y— \/ =>£L‘—:F4w/ 3

Vay hé phuong trinh da cho c6 4 nghiem la.

() = (3:1), (=3 -1), ( \f\f) (4\/?%?—\/@

@ Giai hé phuong trinh:
By —aP=1 (1)
4t oyt =dw+y (2)

F*%% Iittp://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ***=
Lot giaa:
Thay (1) vao (2), ta co:
4t +y' = (e +y) (2% + v — 2y?)
&y (3y° —dzy +2°) =0
(1 =0= y=1
y=0=zx=1

xTr =

3y —dry + 1t =0 <
=3y

Thay vao (1), taco: z =y =1
3 1

25 = a5

3 1
Vay hé phuong trinh da cho ¢6 nghiém la: (z;y) = (0;1),(1;0), (1;1), ; U
i he phuong shiem a: (152) = (051). (1:0). (1), (i =)

http://boxmath.vn/ 6
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Giai hé phuong trinh:

_ V2 =4
y+ 42x ()

=2
y+ 42z Ve

***% http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Lot giaa:
Diéu kién: > 0,y > 0

1 V2 5
12 W
VoY y+42
(1) &
! +\/§—3 (2)
T
Lay (1) nhan (2) vé theo vé ta dugc:
IR
r oy y+42z

& (y —27) (y +42x) = 15xy
y? — 842 + 252y =0

& (y—3z)(y+282) =0
&<y =3z (doy+ 28z >0)

5+ 26 5+ 26
Yy =

Tt d6 thé vao (2) ta duge: z =
6 thé vao (2) ta duge: z 5 5

5+2V6 5+ 2v6)
271 9

Vay hé phuong trinh da cho ¢6 1 nghiém la: (z;y) = (

Giai hé phuong trinh:
vy +x+y = 2% — 2y (1)

o2y —yvr —1=2x—2y (2)

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Loi giai:
Diéu kien: z > 1,y > 0
e —ay—2°—(z+y)=0

S @+y)(z—2y)—(z+y)=0
S (x+y)(r—2y—1)=0
Sr—2y—1=0(dox+y>0)
Sr=2y+1

Thé vao (2) ta duge:
y\/2_y+\/2_y:2y+2
Sy+1) (@—2):0
&2y -2=0(doy>0=y+1>0)
S22y =4
SYy=2=>xr=9>

Vay hé phuong trinh da cho ¢6 1 nghiém la: (x;y) = (5;2)0
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(9] Giai he phuong trinh:
223 4+ 322y =5

Y3+ 6xy? =7

**%% http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn %
Lot giai:
Lay (1) + (2) vé theo vé ta dugc:
82° + 122%y + 6y +4° = 27
& (20 +y)* =27
S2r+y=3
Sy=3—-2x

Thay vao (2) ta duge:
20 — 9P +7=0

y=1=z=1

7+\/1O5:> 5 — 105
= ——---- I:—

1 8
7— /105 5+ /105
1 YT s

S| Y

y g
Vay hé phuong trinh da cho ¢6 3 nghiém la:

54105 7— /105 5—+105 7+ 105
(w;y)=(1;1)7< R )( PR )

[10] Giai he phuong trinh:
922 —4y> =5
logs (32 + 2y) —logy (32 —2y) =1

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****
¢ o
Lot gias:
o 3r+2y >0
Dieu kién:
3x—2y >0

http://boxmath.vn/ 8



Khi d6 hé phuong trinh tuong duong véi
(3x —2y) 3z +2y) =5

logs (3z — 2y)
logs3

(3x —2y) Bz +2y) =5

logs (32 + 2y) — =1

=
logs3.logs (3 + 2y) — logs (3z — 2y) = log;3

3r — 2y

¢

log;3 [logsb — logs (3x — 2y) — 1] — logs (32 — 2y) =0

{
o
{ 30— 2y) (3 + 29) =
i
L

(:

logs3.1og; (3 — 2y) + log, (3z — 2y) =0
(3x —2y) (B3x +2y) =5
logs (37 — 2y) (logs3 + 1) =0

i

(3x —2y) (B3x+2y) =5
v —2y=1

~
y=-1

Vay hé phuong trinh da cho ¢6 1 nghiém la: (z;y) = (1; —1)0

(:

@ Giai hé phuong trinh:
ot 23y + 9y =yl + 2?2+ 92 (1)
x(y’ —a’) =7 (2)

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Loi gidi:
T (2) ta suy ra: z # y

=9 (3)

7
Tu (3) ta suy ra x > 0. Tt phuong trinh (2) ta suy ra y = {/23 + —, thay vao (3) ta dugc:
T
-\ 2
x<x+\3/x3~l——) =9
x
[, T 7\
S|+ 22 a3+ —+ ¢ <x3+—)
x x
S —|—2x2f/x3—|— +x“ x3

o b 4+ 20v/ab + T2 + 3 l‘4+7 =

http://boxmath.vn/ 9




Xét ham sb: f (z) = 2% + 227/a8 + 722 + {x(24+7)> = 9,2 > 0

62° + 1422 1 92® 4 702* + 49

f(z) =32> +2 | Vab + 722 + 3 >
3¢/ (28 + 722)? / [(x4 4+ 7)7]

>0,V >0

Suy ra f (x) dong bién trén (0; 4+00) Ma f (1) =0
Suy ra (4) ¢6 nghiem duy nhat x =1=y =2
Vay hé phuong trinh da cho ¢6 1 nghiém: (z;y) = (1;2)0

12| Giai hé phuong trinh:
ot + 223y + 2%y? =22+ 9

2 (1)
¥4+ 2xy =6x+6

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Loi giai:
—22 462 +6\"
($2+$y)2:256+9 (x2+%) =2xr+9
e _ o4 6u+6 < —1% 4+ 62+ 6
Y = 9 Ty = .
x(x3+12:c2+48x+64)20 r=0Vx=-—4
< —2% 462+ 6 < —2? 462+ 6
ry=—— ry=———
2 2
z=0 r=—4
& 22+ 62 +6 (vo nghiém) V 22 4 62+ 6
Ty = 5 xy = 5
r=—4
A 17
Yy=—

1
Vay hé phuong trinh da cho ¢6 1 nghiém la: (z;y) = <—4; 17) O

|13 Giai he phuong trinh:
202 +dzy + 22 +3r+3y—2=0 (1)
2?2 +y? Fdaey+2y=0 (2)

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Lo gidi:
T+y=—2
Ta ¢6 phuong trinh (1) © 2z +y)> +3(z +y) —2=0 &

| —

r+y=
- Véi x +y = —2 = x = —2 — y thay vao phuong trinh (2) ta dugc

y=1=zx=-3
(=2— )P+ =42+ yy+2y =022 +2y—4=0 <
y=-2=x=0

1
=1 = 57V thay vao phuong trinh (2) ta duge

DO | —

-Véix+y=

http://boxmath.vn/ 10




34+ v11 —-1—-+v11
- ==

(1 )2+ 2+4(1 ) i —0o iy io0e | 4 4
5=Y) T 5 Y)Yty Y3y - 3 JIT 14 Vil
R e

3411 —1— V11 3— V11 -1+ 11
Vay nghiém ctia hé lé:(:v;y)Z(l;—3);(—2;0);( +4 - )( TR Z )D

14 | Giai hé phuong trinh:
=y +a2%y?—-1=0 (1)
By—*+ry+1=0 (2

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Loi gidi:
Lay phuong trinh (1) + (2) vé v6i vé ta dugc

ot — 2?2ty =0

er(® —r+ay’ +y)=0
=0

<1 3 2
—x+axy +y=0

- V6i x = 0, thay vao (1) khong théa man.

21 —1—
- V6i x3—13+:cy2+y:0(:>x = xy,thay vao (2) ta duge
Yy T
—1 = _ 4 2_1
X T

Thé (3) vao phuong trinh (2) ta dugc:
-zt -t -1 2?2 -2 —1+1=0 2+ 22" + 322 =0

x =0 (loai)

st +207+3) =0«
z* + 22° + 3 = 0 (v0 nghiém)

Vay hé phuong trinh da cho vo nghiém[]

15| Giai hé phuong trinh:
222y — 3y = —1
xy? — 3y = =2

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Loi gidic

{ (22% — 3)y = —1

(z—3)y* = -2

Viét lai hé phuong trinh thanh

http://boxmath.vn/ 11



Dé thay y = 0 khong phai nghiém ctia hé. Nhu vay ta c6

-1
207 — 3= —
Yy
—2
r—3)=—
(v=3) =5
2 1
:>2x2—:c:—2——
y- oy
S @—-)22+--1)=0
(z =)@+ 2 —1)
1
r——=0
Y
< 2
2r+-—-1=0
Y

1
- V6i x = — thay vao phuong trinh tha (2) ta dugc:
Yy

y=1=zx=

y—31+2=0¢« _9 _3

2 1 1
-V6i2z+-—-1=0=z= 3 o thay vao phuong trinh thit (2) ta duge:
Y

—1+\/ﬁ: 7— 221

Y

2

=5
— 1y —y+2=0%

= — = r = —
YT T T

x
) 10

—1—+/21 7+ 24/21
y=—""=2g=—"

5 10

Két luan:Vay he phuong trinh c6 4 cap nghiém

3 —2) (—7—2@,—1%/5) <7+2\/ﬁ_—1—\/ﬁ
: . : :

e = (T 37) (T

10 )

)D

16| Giai hé phuong trinh:

3 —dxy? + 8yt =1
20t 4+ 8yt =22 +y

**%* http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Lot giaa:

Tu hé phuong trinh trén nhan chéo 2 vé ta dugc:

(27 + y)(z® — day® + 8y°) = 22" + 8y*

o 23y — 822yt + 12092 = 0 (1)

Véiy=0=z=1
Véiy #0

=
VR
< |8
~
w

|
oo
VR
< |8
~
[}

+
—_
(N}
VR
< |8
~
|
(@]

http://boxmath.vn/

x
—=2=x=2
(Y
x
—=606=1x=0y
(Y
x
§:O$x:0:>y:0
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- V6i o = 2y thay vao phuong trinh dau ta dudc

o1
(2y)34—8y3+8y3:1@8y3=1;»y=i/g;»x:1

- V6i o = 6y thay vao phuong trinh dau ta dudc

216
— 244 =1 2 =1 =
(6y) VP48 =1202=1=y= \/ 500 \/ 500
Vay hé phuong trinh ¢6 4 nghiem (x;y) = (1;0), (0;0); | 1; i’/T Ry 216, \/ ! O
y ¥ p g g ¥ 7Z/ - 9 ) ) ) ) 8 9 2007 200

17| Tim m dé hé phuong trinh c¢6 nghiém:
22—+ 3y -3 —-2=0

2241 =22 =32y —1y2+m =0

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Loi gidi:
—1<x<1
0<y<2
Tt phuong trinh thit nhat ta co:

Dieu kien: {

(x+1—1y) [x2+(y—1)x+y2—2y—2} =0

Do 2% + (y — 1)z + y* — 2y — 2 > 0 bdi dicu kién bai toan nén ta c6 y =z + 1
Thay vao phuong trinh s6 (2) ta c6

2 —2V1 — 22 = —
Xét ham s6 f(x) = 22 — 2y/1 — 22 trong tap [—1; 1]
= 2<f(r)<1=-2<-m<1=-1<m<2

Vay gia tri ctia m dé hé c¢6 nghiem la —1 < m < 20

|18/ Giai he phuong trinh:
2 — 22yt +22y2 —yt + 1 =2(3 — V2 —2)y? (1)

Vi—y?+z=3 2)

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Loi giai:
Dé thay y = 0 thi he phuong trinh vo nghiém.
Xét y # 0 chia hai vé phuong trinh (1) cho »?, ta dugc phuong trinh méi nhu sau:

2 2 1

) ) Y

©2<x+%)—\/(as+§)2—1:6—2\/§

http://boxmath.vn/ 13




1
Dit oz + — =t. Taduge 2t — V2 —1=6—-2v2 =t =3
Yy
1 1
Voit=3 Tacor+ —5 =3=y" = Ep thay vao phuong trinh (2) ta duge
y -

r=2=y=1

1
x—g +r=3%&
7 r=4—-V2=y=+\V2+1
Vay hé phuong trinh trén c6 3 nghiém la (z;vy), (2;1), (4—\/5; V2 + 1) ; (4—\/_;—\/ V2 + 1)[]

19| Giai hé phuong trinh:

222 +3zy =3y —13 (1) T
3y? +2xy =22+ 11 (2)

**%* http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Lot giaa:

11— 3y .
Tu phuong trinh (2) ta rat « = Z—g thé vao phuong trinh (1) ta dugc
y_
11— 3y2\* | 3(11 — 3y
2 U Ik U WY
2y — 2 2y — 2
3 _
o W3 +DBY -7 _
y—1
y=3=>x=—4
17
o |ly=—T=2=—
2
7
Y 3 Z

1
Vay hé phuong trinh ¢6 3 cip nghiem (z;y) = (3; —4); (—7; —7) ; (z —2)D

120 Giai he phuong trinh:
42 +3y(x —1) =7
3y* +4x(y—1) =3

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Loi giai:
Ta c6 hé phuong trinh
4o + 3y(x — 1) =7

42° +3y(x — 1) =7
= y=1
(y—1[By+1)+42] =0
3y =—-3—4x
[ 5
r= -
4
422 + 32 —10=0 y=1
y=1 T =2
= =
Jy=-—-3—4xr y=1
| (=4 r=4
19
L (V=3

http://boxmath.vn/ 14



) -1
Két luan :Vay hé phuong trinh ¢6 3 cdp nghiém(zx;y) = (Z, 1) ,(—2;1) (4; Tg) O

[21] Giai he phuong trinh:
?+2=x(y—1) (1)
y-T=ylx-1) (2)

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Loi gidi:
Lay (1) cong (2) ta dugc:
(r—y)+(@+y+1)=6 (3)
Lay (1) tru (2) ta dugc:
-y +9=—-x+y
Sx—-y)le+y+1)=-9

-9
sr+y+l=—— (x#y)
r—y

Thé vao (3) ta dugc:

9
_ _ -6
(@—y)" = — ;
= (r—y) ~9=06(r —y)
>r—y=3
Thé vao (2) ta dugc
-1
r=—
2
_ =7
Y7
'~ o~ ? ~ ~ N - _7
Vay nghiém cua hé phuong trinh 1la x = 7; Yy = TD
\2‘ Giai hé phuong trinh:
ry—cv+y=3 (1)

4o + 1222 + 9z = -y + 6y +5  (2)

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Lo gidi:
Hé phuong trinh tuong duong véi
3ry —3x+3y =9
4o + 1202 + 92 = —® + 6y + 5

—3y(lzy +y—3)+3z—-3y=-9 (3)
42° + 1222+ 92 = —y* + 6y +5  (4)

http://boxmath.vn/ 15



Lay (3) cong (4) v6i theo vé ta dugc:

4o + 1202 + 122 — 3wy + 4% — 32 +4 =0
ez + 1)+ 4> -3 (y+z+1)=0
S@+y+1) [4@+1)7 -4z +y+y* =0
sE+y+1)°Q2r+2—1y)°>=0

r+y+1=0
204+2—-y=0
-Véiz+y+1=0=y=—x—1 thay vao (1) ta c6 2? + 3z + 4 = 0 (v nghieém)
-3+ V17
r=-—
V6 20+ 2~y =0y =2+ 2 thay vio (1) ta c6 222 + 3z — 1 = 0 < 4
y y y vao (1) 3T
T=
—3+V17 1+ 17 -3 —V17 1 —+17
Vay hé da cho ¢6 2 nghiém: (m;y):( _Z ; +2 >,< 1 ; i )D

23 | Giai hé phuong trinh:
42 +yt —drmyP =1 (1)
202+ —2zy =1 (2)

**%* http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Lot giaa:
Nhan vé ciia (2) v6i —2 1di cong cho (1) vé theo vé ta duge: y* — 2y* —4day® +4ay +1=0
2
& (yz—l) —4xy(y2—1) =0
S (yYP-1) (P —1—4day) =0
Sy=1Vy=—-1Vy*—1—4day=0

. rz=0
Néu y = 1, thay vao (1)tadu?(jc:4x2+1—4:c:1<:>:c(:c—1):0<:>[

Tr =
. z=0
Néu y = —1, thay vao (1) ta dugc: 43:2+1+4:c:1<:>:c(:c+1)20<:>[
r=—1

2

Néuy2—1—4xy:O(:>x:y

, thay vao (1) ta dugc:

y=—-1=xz=
y2—1 2 y2—1
4 +yt 4T )P =1e5t -6 +1=0s V5 V5
b b y="5 >e=—%
IRV
Y77 5
Vay hé phuong trinh cé 4 nghiém la:
V5 V5 (V5 V5
(z3y) = (1;1),(0; 1), (=1;—1),(0; 1), <—?, N ?§—?
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\2_4[ Giai hé phuong trinh:
z* +5y =6 (1)
22+ 5 =6 (2)

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Loi gidi:
Lay (1) trit (2) vé theo vé ta dugc:
2yt +5(y — @) =
<:>x(2 y?) —5(z — y)
2 (x - )($+y)—5(x—y)—0
& (z—y) [2*(@+y)—5] =0
sr=yVva'(r+y)—5=0
Néu x = y, thay vao (1) ta dugc:
T=—-2=y=-2

'+ =6 (2" —2+3)(z+2)(z—1) =0«
r=1=y=1

. 5
Néu 22 (x +y) =5 =0y = — — 2 Thay vao (1) ta dugc:
T

5
x —i—5(——x> =6< 2% —522 —622+25=0
:L‘

(=)

Tu (2) ta co: bx =6 —2?y* <6 =1 < —
Do doé:

(@4

6\° 6\2 432
5x3+6x2§5.(5) +6(5> 32—5<25:>x — 5z — 622425 >0

Suy ra truong hgp nay hé vo nghiém
Vay hé phuong trinh da cho c¢6 nghiém duy nhat: (z;y) = (—2; -2),(1;1)0

[25] Giai he phuong trinh:
1y 2y
— L= 1
Vv T Yy i (1)
y(Va2+1+1)=+322+3 (2)

***% http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Lot giaa:
x>0

y#0
Phuong trinh (1) tuong duong véi

Diéu kién: {

YV + y? = 2x/T + 2zy
@yQ—}—(\/_—Qx)y—Q:E\/E:O
y=—z
=
Yy =2z
- Néu y = —/, thay vao (2) ta dugc:

—\/E<\/:ﬂ+1+1> — V312 +3

http://boxmath.vn/ 17



Ta c6: —/z (V22 + 1+ 1) <0 < /322 + 3 nén phuong trinh nay vo nghiém
- Néu y = 2z, thay vao (2) ta dugc:

% (x/g;2+1+1) — V322 + 3
= x2+1(2x—\/§):2x

2
eValtl=—"2_ (3)

_2x—\/§

2z

Xét 2 ham s6: f (z) = Va2 + 1,2 € (0; +o0) va g (x) = m,x € (0; +00)
x_
—2v3
f(z) = > 0,Vz € (0;+00); ¢ (z) = —\/_ < 0,Vz € (0;4+00)

vVaz+1 20 — /3

Suy ra f (z) dong bién (0;+o0c) trén va g (x) nghich bién trén (0; +o0)

Ta thay f(v/3) = g(v/3) = = = v/3 1a nghiém duy nhét ctia phuong trinh (3)
Suy ra (4) c6 nghiem duy nhat 2 = V3 = y = 2V/3

Vay hé phuong trinh da cho ¢6 nghiem duy nhat (z;y) = (\/5, 2\/§)D

126 | Giai he phuong trinh:
?—-8+vVr—1=y (1)
(-1 =y (2)

**%* http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Lot giaa:
Diéu kién: x > 1

V6i diéu kien do, thay (2) vao (1), ta dugce

=8+ Vr—1=(z—1)
st -+ 2 —-94+Vr—1=0

Xét f(r)=a—2*+2r -9+ x —1

2 2
Ta c6 f' (z) =322 — 22 + 2+ =224+ 14 (z— 1)+
Nhu vay f (z) dong bién trén [1;+00), lai ¢6 f (2) = 0 nén phuong trinh f (z) = 0 ¢6 nghiem duy
nhat x = 2. Suy ra y = 1.
Vay hé phuong trinh c6 nghiem duy nhat (z;y) = (2;1)0

>0,Ve > 1

[27] Giai he phuong trinh:
1+ 2% =192% (1)
y+ay? = —622 (2)

**%* http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Loi gidi:
Néu z = 0, thi hé phuong trinh vo nghiém.
Xét x # 0. Nhan hai vé ctia (2) véi z, ta duce: zy + 2%y* = —62°
Thay vao (1), ta co:

http://boxmath.vn/ 18



-6 (1 + x3y3) =19 (xy + x2y2)

-2
Ty =—
=73
-3
& _ o
Ty = -
Yy = —1
1
— Z.y=—9
xr 3 )
Véi titng trudng hgp, thay vao (1), ta suy ra dugc cac cap nghiem | .. _ -1 y=3
2 )
z =0 (loai)
N . P . (1 (1
Vay phuong trinh c6 hai nghiem (z;y) la: 3’ -2 va -5 30

28 | Giai hé phuong trinh:
y+ay®* =622 (1)
1+ 2%y* =522 (2)

**%* http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Loi gidi:
Néu x = 0,thi tix (1) suy ra y = 0, loai do khong théa man (2)
Néu y = 0, thi tir (1) cling suy ra z = 0, loai do khong théa man (2)
Vay 2 # 0,y #0
Chia (1) cho y, chia (2) cho y* ta dugc

1 1

-+ x=06x.— 1
y ; (1)
1 2 2 /
Suy ra
! 0
N 1 N T
<65L‘—) — 22— = 5(95—) & 4 9
y y y L2
y 31
1
Truong hgp z— = 0 loai do x # 0,y # 0
)
2
S Y - 31
Vay tut (1) suy ra N 119
T+ -—=—=
y 31
Lo o, 12002
Suy ra z, — la nghiém ctua phuong trinh ¢t* — —t + — = 0.
Y 31 31
L 12\* 8 N
Phuong trinh nay c6 A; = 31) " 31 < 0 nén vo nghiém.

Vay hé phuong trinh da cho vo nghiém.[]

@ Giai hé phuong trinh:
2 (1-2y) =y (4o +2y) (1)
202 +axy —yP == (2)
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**%* http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****
Lot giaa:

Néu x = 0 thi y = 0. Vay (0;0) 1a mot nghiém

Xét z # 0, nhan ca hai vé clia (2) véi z, ta dugdce

7? = day® + 2% + 227y
v? =22° + 2%y — v

Suy ra
223 — 2%y — bay? — 23 =0

S (@-2y)(x+y)(2r+y)=0

T =2y
& [T=7Y
1
r=—=
2?/
y=0
- Véi x = 2y, thay vao (2) ta duge 9y? — 2y = 0 & 9
Y= 9
2 4
Trong trudng hop nay hé c6 nghiém (0,0), (5, §)
- Véi x = —y, thay vao (2) ta dugc z = 0. Vay hé c¢6 nghiém (0;0)
1
- 1 . o 1 y=5
- Véi x = —5Y thay vao (2) ta duge y* = Y & 2
y=0
. e . 1 1
Trong trudong hop nay hé c6 nghiém: 371 ) (0;0)
L . . ) . 1 1 {2 4
Vay hé phuong trinh da cho ¢6 3 nghiém: 3 1) (0;0) va 9% O

[30] Giai he phuong trinh:
y(ey —2) =32 (1)
v +riy+22=0 (2)

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Loi giai:
Hé phuong trinh da cho tuong duong véi

{ y(ry —2) = 32" (1)

yly +2%) = =2z (2)

xy—2 =3z 4 — 323
y+az2 2

Suy ra
Thé (3) vao (1), ta duge

4 — 323 4 — 323
. —2) =322
ST (x ST ) ’

e (4-32%)" —10.(4 — 32%) — T52° = 0
<925 —692% —24 =0

http://boxmath.vn/ 20



Dit 23 = t, ta duge 92 — 69t — 24 = 0 & 1

—VOlt—Ssuyra:c—Qdanc’[eny——

1
_Véit:?suyram_f/ 3 dandeny —I—\/7y+2\/7—0

1

Phuong trinh nay vo nghiém do A = ( §> — 8. \/; <0

Vay hé phuong trinh da cho ¢6 nghiem (x;y) duy nhat la: (2; —2)0

31 | Giai hé phuong trinh:
523 + 3y — 22y = 6
323 + 23 + 3y =8

**%* http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Lot giaa:
Hé phuong trinh da cho tuong duong

{5x3+3y3:6+2xy {x3:13xy—12
~

X
32° + 2° = 8 — 3xy Y = —21lay + 22
Suy ra
(zy)® = (13zy — 12) (—21zy + 22)
& (vy — 1) ((2y)* + 274wy — 264) = 0
zy =1
& | xy = —137 — V19033
xry = —137 + V19033
- V6i zy = 1, thay vao (*) ta duge nghiém ctia hé phuong trinh la (1;1)
r=V13a — 12
- V6i xy = —137 — /19033, ta dugc v6i a = —137 — /19033
y = v —2la + 22
= 13b — 12
- Véi 2y = —137 + /19033, ta dudc , v6i b = —137 + /19033
{ y = V/=21b+ 22

Vay hé phuong trinh da cho ¢6 3 nghiém:
(1), (z = V13a — 12y = V/—21a + 22) va (z = V13b — 12;y = V/—21b + 22)
v6i a = —137 — /19033 va b = —137 + /19033.00

32| Giai hé phuong trinh:

4 +yt —dayP =1 (1)
4% + 22 —day =2 (2)

**%* http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Lot giaa:
Tri vé theo vé duge
y' =2y +day(1— o) = -1

& (1 —1)" = day(y® — 1)
& (y2—1) (y2—1—4xy) =0
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- Véi y? =1 y = +1. Ta ¢6 4 nghiem (0;1) va (1;1) va (-1;-1) va (0;-1)
- Vé6i y? — 1 = 4day, thay vao (2), ta duge 42° +y? =1 & y*> = 1 — 422 (3)
Lai thay (3) vao (1) ta c6
(1 —42%)? — 4ay(l — 42°) = 1 — 42°
Néu 1 — 42? = 0 thi y = 0 khong thod he. Vay 1 — 42 — 4oy =1 22 + 2y =0
Véiz = 0=y =+1
V6i ¢ = —y thay vao hé duge x = ii

5)
1 1 1 1
Vay hé da cho c6 cac nghiém (x;y)la: (0;1),(0;-1),(1;1),(-1;-1) ,| —=;——= ), | ———=; —= |
1 shiem Gzl (000,00 0151) (G~ ) (-2

33| Giai hé phuong trinh:
222y + 3xy = 42 + 9y
Ty + 6 = 222 4+ 9z

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Loi gidi:
2024+ 92 — 6
— (3)

Ta c6 tit (2) suy ra: y = -

Thay (3) va (1), ta duge
02 222 + 91 — 6 L3 222 + 91 — 6 7.4$2+9 222 + 9 — 6
X _— €T — -
7 7 7 7
& (222 4+ 9z — 6) (227 + 3z — 9) = 282°
o4t + 2403 — 3122 — 992 + 54 =0

& (:c—%) (z +2)(42* + 182 — 54) = 0

Suy ra
i 1
T ==
2
=2
. -9+ 3v33
B 4
—9—-3v33
r=——
i 4
. 1 —1 ~ . . . 1 -1
Véi x = 3 =y = - Suy ra hé phuong trinh ¢6 nghiém 3 —
y —16 . . ) . —16
Véix=-2=y= - Suy ra hé phuong trinh ¢6 nghiém | —2; —
—9+3v33 —9+3v33
Véi x = +T — y = 3. Suy ra hé phuong trinh c6 nghiém +T; 3
-9 —-3v33 -9 —-3v33
Véi x = — 1 — y = 3. Suy ra hé phuong trinh c6 nghiém (T, 3>

Vay hé phuong trinh da cho ¢6 4 nghiém (z;y) la:

1 -1 —16 [ —9+3v33 [ —9-3V33
(120) (o), (0B a) o (222050)
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34 | Giai hé phuong trinh:
-3
\/$+y+\/l’+ :yT (1)

VEIFgHVE=a+3  (2)

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Loi giai:

Diéu kien: z > 0

—3 ~3 =3

(1) < Y =Y & Y
Vi+y—+vr+3 z vVr+y—vr+3==x

Véi y = 3, thay vao (1), suy rax =0
Véi vz +y—+Vx+3=x (3). Thay vao (2) ta dugc

r+3—Vz—Vr+3==x

S2r+3+2vVat+3r=9

S V24 3r=3—x

r <3
=
9— 6z + 2% =22+ 32z

Sr=1

Thay vao (3), suy ray =8
Vay hé phuong trinh c¢6 nghiem (z;y) 1a (1;8)0

[35] Giai he phuong trinh:
(x—y)' =132z —4
VIFY+V3r—y=v2

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Lot giaa:
Ta cb

Vity+/3r—y=V2

Sr+yt+3r—y+2/(z+y)Br—y) =2&1-20=/(x+y) (3z—y)

N | —

Sdr? —dr+1 =32+ 22y — 1,2 <
o (r—y)’ =4z -1

Thay vao (1), ta duge

(40 —1)> =13z — 4

5

r=—
RN 16
r=1

1 5 -3
Dox=1> 3 nén loai nghiém nay. Vay x = 6 Suy ray = 16

. 5 =3
Vay hé phuong trinh da cho ¢6 nghiém duy nhat la: (1_6’ 1_6> O

http://boxmath.vn/ 23



136 | Giai he phuong trinh:
2y(a? —y?) = 3u
z(z? + y*) = 10y

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Lot giaa:
Néu x = 0 thi y = 0 vA ngugc lai. Vay (0;0) 1a 1 nghiém ctia he
Xét xy # 0. Tt phuong trinh thit 2 suy ra z,y cing dau
Nhan chéo 2 vé clia 2 phuong trinh trong he da cho, ta dugc

20x%y? — 20y* = 32* + 3x?y?
& 3zt —172%y2 + 20yt =0

_x2:4y2
< x2:§ 2
L 3
$:2y <\ N dé )
& vi z,y cung dau
| 3z = V15y

- Néu z = 2y, thé vao (1) ta duge (z;y) = (2;1) va (z;y) = (=2; 1)
(/30375 \4/135> o (i) = (—{*/3037 . —<‘/135>
N 6 7 2 e 6 2

- Néu 3z = /15y, thé vao (1) ta dugc (z;y)

V30375 /135 —+/30375 —+/135
Vay hé ¢6 5 nghiem (z;y) la: (0;0), (2;1), (—=2;—1), ( 3 VA \/6 ; \/2 [
37| Giai hé phuong trinh:
z+2
v+ 9 (1)
5
r—y
=Y 0 (2
vt e ) (2)
***% http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Lot giaa:
Diéu kién: z,y khong dong thoi bang 0
- Néu z = 0 thi thay vao (1), ta dugc y = 1. Nghiém (0; 1) thdéa man hé phuong trinh
- Néu y = 0 thi thay vao (2), ta dugec x = 1. (z;y) = (1;0) khong théa man hé phuong trinh
Xét x,y #0
Nhan cé hai vé ctia (1) v6i y, nhan cé hai vé ctia (2) vé6i z, ta duge

xy + 2y°

= =2y (3

ey y (3)

222 — 2y

st =ty 4
Ty + Ry (4)

) . -1
Cong vé theo vé (3) va (4), suyrazy+ 1=y <z = y—- (y #0)
)
Thay vao (2) ta dugc
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2y — 1)y — 13
(y )yy+

=0
-1ty
—1
<:>y|: Y 2 4:|:0
(y—1)"+y
Sy ==l

- Néu y = 1, thay vao (2) suy ra x = 0 hodic z = —2
- Néu y = —1, thay vao (2), ciing suy ra dugc = 0 hodc x = —2
Vay hé phuong trinh da cho ¢6 4 nghiém (0;1),(—2;1),(0; —1),(—2; —1)O

@ Giai hé phuong trinh:
202+ +y*=7 (1)
ry—x+y=3 (2)

**%* http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Lot giaa:
Néu x = —1 thi khong théa man (2). Vay = # —1
x+3
r+1

Tt phuong trinh (2) tacézy —x+y=3=y =
Thay y vao phuong trinh (1)

2
(1)©2x2+$+<x+3) =7
r+1

2
<$—|—3> _1] 0
z+1

@(x+2)(2x—3)+%.(x+2)=0

& (22° + 2 —6) +

(x+1)
223 24 1
<:>(:c+2).{x tr 2I+ }:o
(x+1)
[ = —2
=
_2x3+m2—4x+120
[ 2= -2
rz=1
1
T e=1(-v)
1
- V6i x = —2, ta ¢6 nghiem (—2; —1)
- V6i = = 1, ta ¢6 nghiem (1;2)
1 1 9—\/ﬁ
- V6i x = = (=3 = V/17), ta ¢6 nghiem [ =
il ) & (4 1+\/ﬁ)
1 9+\/1_7
- V6ix = 3+ V/17), ta ¢6 nghiem [ =
4( 1) g (4 1+¢1_7>

Vay hé phuong trinh c6 4 nghiém:

(=2:-1), (1;2), (i (—3—*/1_7)511—\/;)’ (i (_3_\/1_7);(1)1:—\/@)'3
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139 Giai hé phuong trinh:
> +3y=9
y* 4 4(22 — 3)y? — 48y — 482 + 155 = 0

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Loi gidic
— 2

3
Thay vao (2) ta co:

9
Taco (1) &y

— 2

9
y4—|—4(2x—3)y2—48< )—48x+155:0

Syt +4(20 —3)y? +162° — 482 + 11 =0
& (y2+4x—11) (y2+4:13—1) =0

y? = —dx + 11 (3)
~

Yy’ =—dx+1 (4)

_9—x2
y=73

(9;5’72)2 = —dr+11 (%)

Thay (1) vao (3), ta duge

2? —3vV2x +3v2=0 (6)
2?4+ 3vV2r —3vV2=0 (7)

3\/_+\/18—12 12\/_—6 36 — 244/2

Taco (x) © 2 — 182 + 36z — 18 @ 2! = 18(x — 1)° &

12
(6) <
3\/‘—\/ 18 — 12 2 12\/§+6\/36—24\/§
12
—3\/_+ 18—12 2 —12\/§+6\/36—24\/§
—3\/_—\/ 18 — 12/2 —12\/_—6 36 — 24v/2
12
Thay (1) vao (4) ta co
B 9 — g2
¥y=73
22\ 2
(9 3$ ) = —4x + 1(*x)

(#%) & ' — 182° + 3607 + 72 =10
& (2 =62 +12) (2 +62+6) =0
17 4+62+6=0 (doa®—6z+12>0,Va)
r=-3+V3=>y=—-1+2/3
< [y:—S—\/géy:—l—Z\/g

Vay hé phuong trinh c6 6 nghiém nhu trén. [J
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40 | Giai hé phuong trinh:
2 ryt=a—y

Y} — 1 =y — a?

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Loi gidi:
Ta co
{x2+y2=x—y @{x(x—l)z—y(yﬂ) (1)
y' -2 =y—a®  |(yly-Dy+1)=2"(-1) (2)
Thé (1) vao (2) duge
—x(z—1)(y—1) =2z 1)

szrr-1)(z+y—1)=0

=0
< |lz=1
r=1-y
. \ =
- Néu z = 0 thay vao (1), ta dugc
Ly =-1
p N Y=
- Néu z = 1 thay vao (1), ta dugc
-1

- Néu z = 1 — y thay vao (1), ta duge 1-y)(~y)=—yly+1)e -1y *=0y=0
Vay hé phuong trinh c6 cac nghiém
(z3y) la: (0;0), (0;—1),(1;0),(1;-1) O

|41 Giai hé phuong trinh:
3 — 3 =4+ 2y
22 —1=3(1-19%

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Loi giai:
Xét4—a2>=0=2=2,9y=0hodcz= -2,y =0 (cd hai déu théa man).
Xét y = 0 suy ra x = 2 hoac x = —2 (thda man)
Xéty #0vax #+£2
Ta co:
dr—a2’=—(y+2) [a@d—2")=—yly’+2)
(x) &
4 — 2 = 3y? 4 — 2% = 3y?
2
=—3zxy—2 (1
Suy ra 3ry = —(y* + 2). Vay Y Y (1)
> =10+ 9zy (2)
(z —y)(a® +y* +ay) = 2(22 +y)
(z —y)(z+y) =401 -y
(. —y)(8+ Tzy) = 2(2x +y)
(@ +y)(@+y) =12(1 +ay)

Mat khéc hé phuong trinh ciing c6 thé viét thanh {

Thay (1), (2) vao ta dugc: {

http://boxmath.vn/
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B 2x
Mat khac, x khac y (néu x = y thi hé tré thanh {

vo nghiém | nén
r=y==l1

= 12(8 + Tay)(1 + xy) = 2(2x + y)(z + v)
= 6(8 + Tzy)(1 + zy) = 22 + y* + 3zy

Lai thay (1), (2) vao cho ta 6(8 + 7Tzy)(1 +zy) = 18(zy + 1) zy = -

7
-Véizy=—-1tadugcr=—-1,y=1hodacer =1,y =—1.
Véi x = ta dugc L hoac = L
- = — r = =t = — s xr = =t = —
5 —1 -5 1
Vay hé phuong trinh c6 sau nghiém (x; y) 1la: (1; —1); (—1;1); (2;0); (—2; 0); (—;— | —;—= |0
VTVT) T \VT VT

42| Giai hé phuong trinh:
20 +xy—y  —br+y+2=0 (1)
P+yi+ar+y—4=0 (2)

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Loi gidi:
Taco (1) =222 +z(y—5)—y*—y+2=0
Xét Ay = (y —5)2 —4.2. (—2 —y +2) = 9y? + 18y + 9 = 9(y + 1)°
Vay suy ra
r=5—y+3@y+1)=2y+8

r=5—y—3(y+1)=—-4y+2

Néu x = 2y + 8, thay vao (2) ta dugc
2y +8)° + 12 +2y+8+y —4=0< 55> + 35y + 68 = 0 (vo nghiem)
Néu z = —4y + 2, thay vao (2) ta duge

(—dy+2° +y* —dy+2+y—4=0
17y —19y+2=0

y=1
A 2
YT
-Véiy=1suyraz=—2
Véi 2 26
_ —_ a —_
iy=q5suyraz =
26 2
Vay hé phuong trinh ¢6 hai nghiém (z;y) la: (—=2;1); (1—5, ﬁ) O

[43] Giai he phuong trinh:
3(a° —y’) =day (1)
vy’ =9 (2)

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Loi gidic
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Ty =3
T (2) suy ra
Yy = —3

Néu zy = 3 thi thay vao (1) ta dugc

Néu xy = —3thi thay vao (1), ta duge

—3\?

Vay hé phuong trinh da cho ¢6 hai nghiém.l]

44 | Giai hé phuong trinh:
cos’x =sinz.siny (1)

sinz = cosz.cosy (2)

**%* http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****
Loi giai:

Cong vé theo vé clia heé phuong trinh, ta dugc cos(y —z) =1 y=ao+ k2, k € Z

Thay vao (1), ta duge

cos*x = sinx. sin (z + k27)

& cos’x = sin’x

™ AT
Sr=—-—+4+—,01€Z
x 4+ 5 €
Suyray:z+m,mez
4 2 T T T T
Vay hé phuong trinh ¢6 nghiém (z;y) la: <Z+l§;z+m§> (I,m e 7)d

\ﬂ[ Giai hé phuong trinh:

0T F2+y—1=5
2Vy+2++xr—1=5

***% http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****
Lot giaa:
Trit vé theo vé clia 2 phuong trinh trong hé ta dugc:

T —y B T—y
Vr+2+Vy+2 Vy—1++Vr—1
=y

2(\/x+2—|—\/y+2) =\Vy—1+Vr—1

Truong hop 1: x =y
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Thé vao phuong trinh thi nhat ctia he, ta dudc:

Wr+2+vVr—1=5
Shr —184+4vVa2+2—-2=0

18
r< —
PR )
16 (2° + x — 2) = 2527 + 180z + 324
18
< —
~ 5
& r=2 $Sr=2=y=2
178
T = ——

Truong hop 2: Viét lai

2y —1+2Ve —1=Vr+2+/y+2

5— Vi1
<:>2<5—2\/1:—|—2)+2\/x—1:\/x—|—2++

S2Vr+2=vr—-1+4+3
Sd(x+2)=r+8+6vVr—1
Sr=2vVr—1

S —dr+4=01r=2=>y=2

Vay hé phuong trinh ¢6 nghiem duy nhéat la (2;2)0

46 | Giai hé phuong trinh:
yv/ x? —y? =48
r+y+/rt—y>?=24

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Loi gidic

Diéu kien: 22 > 32

http://boxmath.vn/
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Bién doi hé phuong trinh da cho:

~ 2 2
48 48
Y Y
48
r=24—-—y——

y

=

2.24.48
242 —2.24.y —

48
( r=24—-—y— —
Y

+248 =0

_y:6
\ _y:8

y==6

z =10

\

Vay hé phuong trinh c¢6 nghiém (z;y) 1a (10;6) va (10;8)0

47 | Giai hé phuong trinh:
ot =y +a2*yt =1

y — 2 +ay=—1

T Tittp://boxmathvn - hitpr//boxmath vi - hitps//boxmath v - http://boxmath v - hitp://boxmathva - hitp://boxmath vi - hitps//boxmath v 7
Lot giaa:
Hé phuong trinh da cho tuong duong véi hé :
22 (2? = 2xy +y?) + 23y =1 - 22 (x—y) 42ty =1
—x(r —y) + 23y = -1 —x(r —y)+ 23y = -1
2y = —1+z(x —y) (1)
2@y +ar—y)-2=0 (2)

Giéi phuong trinh (2), ta dat z(z — y) = a, nén co:

a=1
f+a—2:o@[
)

a=—2
V6i a = z(x —y) = 1, ta dem thé vao phuong trinh (1), vay nén dan dén:
5 r=0
'y =0<%&
y=0

V6i z = 0 hé phuong trinh da cho vo nghiém
Véi y = 0 thé vao ta duge nghiem x = 1
Vay hé phuong trinh da cho ¢6 1 bo nghiém (z;y) = (1;0)0

http://boxmath.vn/ 31



|48 Giai he phuong trinh:
(@ +z+ Dy +y+1)=3
(1-2)(1-y)=6

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Loi gidi:
Phuong trinh thit nhat ctia hé tuong duong:
(z=1)+3-1)+3) ((y = D*+3(y—1)+3) =3
Sr-1)*y—-12*+3@-Dy—-D+y+1)+3x -1 4+9 2 -1 +3y—1)*+9y—1)+6=0(1)

V6i y = 1 khong la nghiém ctia hé. V6i y # 1, phuong trinh thi hai ciia hé tuong duong:
6
r—1=—— (2)
y—1
Thé (2) vao (1), ta dugc:
54 36
y—12+9(y—1)+ + +32=0

Dit t = y — 1, diéu kién ¢ # 1 Ta c6 phuong trinh sau:

t=—2
th 4+ 0t? + 3202 + 54t + 36 =0 (t+2)(t+3)#* + 42 +6) =0 &=

V6it=-2 taduge: y=—1,0 = -2
Vé6it =—3, taduge: y = —-2,0 = —1
Vay hé ¢6 hai nghiem: (z,y) = (=2;—1), (=1; —2)0

49 | Giai hé phuong trinh:
202 +ay —y? —S5x+y+2=0
Py +rt+y=4

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Loi giai:
Nhém nhan tit phuong trinh thi (1) ta dugce:
(x+y—2)2x—y+1)=0
Ta thé y = 2 — z vao phuong trinh (2), ta duge nghiem z = 1
Ta thé y = 2x + 1 vao phuong trinh (2), ta dugc két qua:
520 +Tx—2=0

o —T4VR9 . —2++/89
—7—/89 —2— /89
Vi &= —— o thly =

Vay hé phuong trinh da cho ¢6 3 bd nghiém
—74++89 —2+/89 —7—+/89 —2—+/89
(z;y) = (1; 1), o : TR O

50| Giai hé phuong trinh:

y' =27 (9 -2
r?y + y* = 6z

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****
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Lo gida:
Véi y = 0 thi x = 0, vay (0;0) la nghiém ctia hé
V6i y # 0, thi hé phuong trinh da cho tuwong duong véi:
2 3 2
<:z: —l—y) _Sy(:): +y> _g
x x

a:2+y

T
Dan dén ta c6 két qua sau sau y° = 8 =y

V6iy=2thix =2 hoac x =1
Vay hé phuong trinh da cho ¢6 3 nghiem (z;y) = (2;2), (1;2), (0;0)0

<o

2

51| Giai hé phuong trinh:
2 +2r+yP -2 —1=Ty
2% +2xy + 1 =Ty

**%* http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Lot giaa:
Hé phuong trinh da cho tuong duong :
y(=2y2 +2y — 1) +20 4+ -9y —1=Ty
2% +2xy +1="Ty

20 =193 — 6% + 8y + 1

2y% 4+ 2xy +1 =Ty

20 =93 — 6% + 8y + 1

202 +y(yP — 6> +8y+1)+1="Ty
20 =193 — 6y? + 8y + 1

y* —6y3 +10y? — 6y +1=0

T
—— —— —/

20 =193 — 6% + 8y + 1 N r =2

(y—1)'=0 y=1
Vay hé phuong trinh da cho ¢6 nghiém la (z;y) = (2;1)0

=

52 | Giai hé phuong trinh:
23 —3zy? — 2+ 1 =19y%— 2xy — 22

Yy —3yx? +y—1=y?+ 20y — 2*

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Loi giai:
Hé phuong trinh da cho tuong duong véi hé sau:
r(x? —y?) — 202 + (22 —yH) + 2y —z+1=0 (1)
y(y? —2?) = 20%y + (2 —y*) =22y +y—1=0 (2)
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Lay (1) —i(2) ta dugc phan tich sau:

v(z? —y?) — 20y + (2 — ) + 20y — 2+ 1 —ify(y® — 2?) — 220%y + (2* — ) =20y +y —1] =0

(@ — ) (x+yi) — 2zy(zi —y) + (@ —y*) (1 — i) + 2zy(1 +4) — (z+yi) +1+i =0
&z +yi) (@ — y?) + 2xyi(e +yi) + (22 —y*) (1 —4) — 22yi(i — 1) — (x +yi) +1+i=0
&z +yi)(@® + 2vyi — y?) + (2° + 22yi —y*)(1 — i) — (v +yi) +1+i=0
SE+yi)+1—i)(z+yi)*—(z+yi) +1+i=0

Dat 2 = o + yi, vay nén dan dén:
St (1-)—24+14+i=0(z-1)(*+2+i-1)=0

V6iz=ithir=0vay=1
V6i 22+ z+1—1 =0 (ban doc tu giai). [J

@[ Giai hé phuong trinh:
22y —2x +3y> =0

v +2y+22=0

**%* http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Lot giaa:
Nhan thay x = y = 0 1a 1 nghiém ctia he.
V6i xy # 0. Dat x = ty, ta ¢6 hé:
2y -2t +3y =0
ty? +2+t*y =0

.. ) ) —1* —3 4t
Nhan (2) v6i t roi cong va trit vé theo vé ta duge: y = =

t=—1

t=+/9

Tu day ta c6: t°* — 8t -9 =0«

Véit=—-1l=y=—1=z=1
2+/9
“Véit=v9=y=— ;/_:>x:—2\?/§

2
Vay hé phuong trinh ¢6 3 nghiem: (x;y) = (0;0), (1; —1), ( 2v/3; \/_)

54 | Giai hé phuong trinh:
3
Moy + 2 +y) + s =T (1)
2 +1 @+ o)
T
=3 (2)
Tty
***% http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Lot giaa:
T phuong trinh (2), ta ¢6: v =1—3y (3)
Thé (3) vao (1) ta duge
3
(1-3y)7 ~
& — 56y* + 40y° + 34y* — 20y = 0

1
&y (y — 5) (—56y* 4+ 12y + 40) =0

A[(1=3y)y + (1 —3y)* + v*] +

http://boxmath.vn/ 34



“Véiy=0thiz=1

1 —1
. 3—4569 19 + 3569
—VGly:TthlfL‘:2—8
. 3+ V569 19 — 34/569
-ley:Tthll':T

Vay hé phuong trinh da cho c¢6 nghiém

~1 1) (19 — 3569 3+ \/569> <19 +3v/569 3 — \/569> .

. — (1 .
(zy) = ’O)’( 22 28 23 28 28

[55] Giai he phuong trinh:
Vr—1+z@3Vz—y)+av/r=3y+Vy—1

3ry? +4 =422+ 2y +

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Loi gidic

rz>1

Diéu kién:

y>1
e V6i x = 1, ta dugc:

Sy=1

{m:4y_4

3y —2y—1=0

Suy ra (z;y) = (1;1) 1a mot nghiém ctia he.
e V6i x > 1, phuong trinh thit nhat tuong duong:

Vo —1—y—1+3(x—y) +Valr—y) =0

T—y _
(:)\/x_l_i_\/y_l+3(x—y)-|—\/§(x—y)—0
<:>(:C—y)(\/x_1+\/y_1+3+\/5):0
ST =Yy

Thé y = x vao phuong trinh thi hai ta dugc:

30 — 422 —3x+4=0
Sax—-1)(r+1)Bx—4)=0

o 4
r ==
3
4 4
V6i$:§,tadu<jcy:a::§ »
Vay hé da cho ¢6 2 nghiem (z;y) = (1;1), (5’ §)D

|56 | Giai hé phuong trinh:
—2?y+ 22y + 33 —4(x +y) =0
ry(x? +9?) — 1 = 3oy — (v +y)?

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Lot giaa:
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Phuong trinh tht nhat tuong duong:
— 2y — 2y + 32y + 3y —4(z +y) =0
S+y)B8y* —ay—4)=0

| YT
3y —zy —4=0 (%)

e Thé y = —x vao phuong trinh thit hai ctia hé da cho,ta duge:

2t —3224+1=0

r ==l
=
T = iﬁ
2
2 V2 2 2 P
Suy ra (z;y) = (—1;1), (1; —1), <_§; \/7_> , (%, _§> 14 bon nghiém cta hé da cho.

e Phuong trinh thit hai ctia hé da cho tuong duong:
(zy + (=" +y* = 1) =0

ry =—1

=
22 4+y? —1=0 (xx)

+ Thé xy = —1 vao (¥), ta duge: y> =1 & y = £1.
Suy ra (x;y) = (—1;1),(1; —1) 1a hai nghiém ctia hé da cho.

+ T 22+ y* =1 ta dugc y # 0. Do d6 (%) &z = 3y2—4.
Thé z = 3y2y_ 1 vao (**), ta duge:
10y* — 25y* + 16 = 0 (vo nghiem)
Vay hé da cho c6 4 nghiém (z;y) = (—1;1), (1; —1), (—g; g) , (?, —?) O

57| Giai hé phuong trinh:
r(Vy+1+1)=7/y+1-1
2’y +ay+1=13y —2* + 12

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Lot giaa:
Diéu kien: y > —1
phuong trinh tht hai ctia hé da cho, tuong duong;:

(2> = 13)(y+ 1) +ay/y+1+1=0 (%)

e Ta thay x = 7 khong 1a nghiém ctia he.
e Ta thay x # 7, phuong trinh thtt nhat hé da cho tuong duong:

r(\Vy+1+1)=7/y+1-1
S(T-—o)\VJy+l=x+1
r+1

& 1=
v+ 7T —x
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. 1
The Vy+ 1= 37U+ vao (%), ta dugc:

_ (x2—13)<x+1)2+w+1:0

T —x 7T —x
st 43 —522—-33:+36=0
&z —1)(z —3)(2* + 5z +12) =0

r=1
<~
[x:i’)
. 1 8
lex:1,tac’[u’(jc\/y—i—lz§<:>y:_§

Véix=3,tadugc Vy+1=1<y=0

Vay hé da cho c¢6 2 nghiém (z;y) = (1; _§> ,(3;0) O

@[ Giai hé phuong trinh:

VEFVY+ T =y =2
VY+VE—Vy—vr=1

**%* http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Lot giaa:
Diéu kién: z > 0,y > 0.
Hé phuong da cho tuong duong:
T+ 12 —y=2
2y —2/y? —x =1

Chuyén vé sau dé binh phuong lén va thu gon ta c6 :

—dr+y+4=0
—dy+4r+1=0

17 5
Vay hé c6 1 nghiém (z;y) = (E, g)D

59 | Giai hé phuong trinh:
L VT Zy=6y+2
)
rT+Vr—2y=ax+3y—2

**%* http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Lot giaa:
Diéu kién: y # 0
Phuong trinh thit nhat tuong duong:

(va—m-Y) =2

4
N Ve —2y=-2y (1)
Vr—=2y=3y (2

- V6i /& — 2y = —2y, thay vao phuong trinh thit hai ta co:
ViI—2y=x+3y—2& 2y=x+3y—2xr=-5y+2
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<0
Thay = = —5y + 2 vao (1) ta dude /=Ty F2 = —2y & 4 = Sy=-2=g=12
4 +Ty—2=0

- V6i /x — 2y = 3y, thay vao phuong trinh thit hai ta co:

vz + 3y = —1 (loai
vVr+dy=z+3y—2& Ty (loai)
Vr+3y=2=x=4-3y

>0 4 8
Thay = = 4 — 3y vio (2) ta duge VA — By =3y & { © sy——mg=2
9y? + 5y —4 =0 9 3
< . . 8 4
Vay hé phuong trinh ¢6 2 nghiém: (z;y) = (g, 5) ,(12;—2).0

160 | Giai hé phuong trinh:
162%y* — 9y° = (22y — y)(doy® + 3)
4xy? — 2xy% +y? =3

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Lot giaa:
e V6i y = 0 khong 1a nghiém he.
e V6i y # 0, ta chia phuong trinh thit nhat cho y?, phuong trinh thit hai cho y? ta dugc
3
1623 — 9= (22 — 1) (4x + —2) (1)
Y
4x2—2m—|—1:? (2)
Thé (2) vao (1) ta duge:
162° -9 =2z — )4z’ +22+1) < 162° -9=8" -1’ =1cr=1

Thay x = 1 vao (2) ta duge y = £1
Vay hé phuong trinh ¢6 2 nghiem: (z;y) = (1;—1), (1;1).0

61 | Giai hé phuong trinh:

1
20 ({1l+——— ] =3
x(+x2+y2

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****
L&i gidi:

Diéu kien: zy # 0

Hé phuong trinh da cho tuong duong;:

1 3
2114+ ——— ) =— = —+ -
+x2—|—y2 - (*) 4 +y
N (R S U PG T
_m —; I2+y2_x y
Nhan vé theo vé ta dugc:
16 9 1
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Thé y* = 22 vao (¥), ta dugc:

r=1=y==1

20 —3r4+1=0% 1 1
= — = — —
T TV T
oy P . 1 1 ) .
Thi lai ta thay nghiem (z;y) = (1; 1), 375 théa man.
1 1
Vay hé phuong trinh ¢6 2 nghiem: (x;y) = (1; 1), (5, —5) O
62 | Giai hé phuong trinh:
2
2yt — 2 =]
r+y
Vity=a*-y

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****
Loi giadi:

Diéu kien: z +y > 0.

Phuong trinh thit nhat tuong duong:

(z+y—1)22+y+z+y)=0r+y=1

=1=y=0

Thay y = 1 — 2 vao phuong trinh thi hai ta c6: 22 + 2 -2 =0
r=—-2=y=3

Vay hé phuong trinh ¢6 2 nghiem (z;y) = (1;0), (—-2;3) O

63 | Giai hé phuong trinh:
vy +x+y=1*— 2>

/2y —yvr —1=2x —2y

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Loi giai:
Diéu kien: z > 1,y > 0
Phuong trinh thit nhat ctia hé tuong duong:

r+y=0

(r+y)y+l—z+y)=0&
r—2y=1

Tu dieu kién suy ra  +y > 0, do d6 ta chi nhan z = 2y + 1
Thé x = 2y + 1 vao phuong trinh thit hai ta duge

W+ 1)(V2y—-2) =0 y=2=>2=>5

Vay hé phuong trinh ¢6 nghiem duy nhat: (z;y) = (5;2) O

@[ Giai hé phuong trinh:
(r—=1) (¥*+6) =y (2* +1)
(y—1)(2*+6) =z (y> +1)

***% http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Lot giaa:
Ta viét hé phuong trinh duéi dang:
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ay® +6z -y —6=a’y+y (1)
?y+6y—2>—6=xy’+x (2)
Lay (1) tru (2) ta dugc:
—zy(z—y)+6(r—y +(@—y =zylr—y) —(r—y)
Se—-y) (r+y—22y+7) =0
r=y

r+y—2xy+7=0
- Véi: x = y thay lai vao phuong trinh (1) ta duge:

2’ —br+6=0%
-Véiix+y—20y+7=0
e Lay (1) cong véi (2) ta duge:

6(x+y)—(x+y)’ +2ey—12=a+ye (z+y)° —5(x+y)—22y+12=0
o Tadit S=x+y, P=uwxy (5% >4P) khi d6 ta dugc:

S—2P+7=0 S=2P—-7
&
S?2 55 —2P+12=0 (2P -7 —=5(2P —7)—2P +12=0
[ [P=56
& &
P2 —10P +24=0 P—4
(loai)
| s=1
)P =5 .
e VGi suy ra x;y la nghiém cta phuong trinh:
S=6

t=3
t=2
Vay hé da cho c6 4 nghiem (z;y) = (2;2), (3;3),(2:3),(3;2) O

t2—5t+6:O<:>[

@[ Giai hé phuong trinh:
x? y? 1
5 T 5=5 (1)
(y+1)° (z+1)° 2
Jry=c+y+1 (2)

F*%F http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****
Lot giaa:
Dieu kien: z,y > —1
Tt phuong trinh (2) ctia hé ta cé:
y+1=0By—1)z
r+1=Bzx—-1)y
Thay vao phuong trinh (1) ta duge hé m(jil: , ,

—+ =
Bz -1 @By-1)" 2
zy=z+y+1
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battu=3r—-Lv=3y—lsuyraaw=9%y—-3(r+y)+1=3@x+y+1)—-3(@x+y +1=4

Vay ta c6 hé méi la:

ut+v=4
11 1 .
— 4+ === =38 uv =4
u2+v2 2<:>{u v N
uw =4 uv =4 u+v=—4
| |uv =
CJutv=4 u=4-v )
- Vi & Su=v=2=x=y=1 (thda)
uv =4 v —4v+4=0
S Jut+v=-4 u=—-4—-v 1 ,
- Vi & Su=v=-2=1r=y=—- (thoa)
uv = 4 vi+40+4=0 3
1 1
Vay hé da cho ¢6 2 nghiém (z;y) = (1;1), (—g; —g)D
Ta ¢6 danh gia quen thudc sau day:
a’?+b*>2ab Va,beR
Dau"="xdyra < a=2»>
Do d6 tu (1) ta co:
1 x? y? 2xy

2 T W+ @i @i
S(x+1)(y+1) >4ay

Sry<zr+y+1

( 1'2 y2

r=Yy

Dau "=" xay ra < { (y+1)° C(z+1)? o
322 —2r —1=0

\3xy::v+y+1

[(z2=y=1 (thoa)
=

.’L’:y:—

(thda)

Vay hé da cho ¢6 2 nghiem (z;y) = (1;1), (—

Tt phuong trinh (2) ctia hé ta cé:
dry=z+yt+oy+ledey=(r+1)(y+1)
Ty 1

TGt y+l) 4

W =
|
W =
N
]

Két hop véi (1) ta c6 duge:

x? N v 22y (:)( x Y )2_0
(y+1)° (@+1)° (@+E+1) " \y+l z+1
z Y

=
y+1 x+1
Sr=y
V6i x = y thé lai vao (2) ta duge:
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r=y=1 (thda)
322 —2r—-1=0% 1
T=y=-—3 (thoa)

1 1
Vay hé da cho ¢6 2 nghiem (z;y) = (1;1), ( 3 —g)D

66 | Giai hé phuong trinh:
T+ —y? 9z

e g 5 Y

r  5+3w @)
y 6(5-y)
F¥FF hittp://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****
Lot giaa:
Dieu kiéen:
y#0
2 —y* >0 (%)

_ /$2—y27é0
Ta bién déi phuong trinh (2):
r 5+49x 10z 5
2) < 30x — 6y =5 Jry & — = = — — (%%
(2) x — 6y = 5y + 3wy ) 20 =3 9()

Thuyc hién truc can thic é (1) ta duge:

(1)<:><lur y2> y+ <§>2—1 2—9—33

- Voi:

- Voi:

=295 R .

va (xk) suy ra: Thit lai dieu kién (%) ta thay thoa.
y=3

Vay hé phuong trinh ¢6 nghiem duy nhat (x;y) = (5;3)0

Tu

@I&
wlm
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167 Giai he phuong trinh:
42 +3y(z—1)=7 (1)
32 +4x(y—1)=3 (2)

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Loi gidi:
Xuat phat tit phuong trinh (2) ta co:
2)e3(y*-1)+4(y—-1)=0
Sy—1)By+1)+4z]=0
y=1
3(y+1)+4x=0
- V6i: y = 1 thay vao (1) ta dugc:

5
4 +30-10=0 | 4
T =2
- V6i: 3(y+ 1) + 4z = 0 két hop véi (1) ta c6 he sau day:
42 +3y(x —1) =7 3z 43y = -7 3 — (3+4x) =7 r=4
) < < 3+ 4x < 19
3z(y+1)+4z*=0 3(y+1)+42=0 y=-—3 y=-7

5 19
Vay hé da cho c6 nghiem (x;y) = (—2;1), (Z’ 1) , (4; -3 d

[68] Giai he phuong trinh:
422 4+ 3y (x — 1) = 60
3y? +4x (y — 1) = 48

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Loi gidi:
Ta bién doi:
42® +3xy — 3y =60 (1)
{ 3y° + 4oy — 4o = 48 (2)
Lay (1) nhan 4 r6i cong véi (2) nhan 3 ta duge:
4 (42% + 3zy — 3y) + 3 (39> + 4oy — 4x) = 384 < (4o + 3y)° — 12 (z +y) = 384 (3)
Lay (1) cong (2) ta duge:

(422 + 3zy — 3y) + (3y* + 4wy — 4z) = 108 & (4o + 3y) (z +y) — (4z + 3y) = 108 (4)
t* — 384

Dat: t = 4x + 3y, tu (3) suy ra: ¢ +y = thay vao (4) ta duge:

12
t? — 384 5 )
=g —t) =108t — 396t — 1296 = 0 < (¢ + 18) (1* — 18t — 72) =0
t=-18
& | t=9+3VI17
t=9-3V17
- V6i t = —18 suy ra:
4x 4+ 3y = —18 r=-3
-
r+y=-5 y=—2

- V6i 9 + 317 suy ra:
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( (
4z + 3y = 9+ 317 g B 2AVIT
—254+ 917 2
ThYy=s———— y = —59 + 15V/17
\ \
- V61 9 — 3v 17 suy ra:
( ( V17
Az +3y =9 — 317 L, B3+
25— 9y/1T ¥ 2
THY=——5— y = —59 — 15\/17
\ \

Vay hé da cho ¢6 nghiém

93 — 2117 93 + 2117
(z;y) = (=3; -2), (T\/_ —59 + 15\/ﬁ> , (JFT‘/_ 59 — 15&) O

@[ Giai hé phuong trinh:
B»+y=2 (1)
yrr=2 (2

**%* http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Trit vé theo vé hai phuong trinh trong hé ta dudc:
(z—y) @ +ry+y*—1)=0
- Trudng hop = = y. Thay lai vao (1) ta duge:
Prr=2&(x-1)(2*+r+2)r=1Wiz +z+2>0VreR)
- Truong hop 22 + 9> + 2y =1

Lot giaa:

Khong mat tinh tong quat ta gia st z > v, tit (1) ta cé:
2:w3+y§x3+x<:):c3+x—220
S @x-1)("+2+2)>0
sSz>1Wia*+2r+2>0VzeR)
o1 <2xr<2=0<y<1khido taco:
Bry>r+y?
Dau "=" x4y ra khi va chi khi z =y =1
Thit lai thay khong théa man 22 4+ zy + 9% =1

e x> 2. Ta co:

1 23
2ty +y? = (§x+y> +z_1x223>1:> hé vo nghiém

Vay nghiém cta hé phuong trinh la: x =y = 10
Trit vé theo vé hai phuong trinh trong hé ta dugc:
(r—y)(@®+azy+y>—1)=0
- Véi x = y. Thay lai vao (1) ta dugc:
Ptrr=2&x-1) (2 +r+2)ecr=1W"Viz2+2+2>0VreR)

Vi 24t 4ay=1e (z+y)’ —ay=1

Cong vé theo vé hai phuong trinh ban dau ta dugc:

Prytrty=46(z+y)’ -day@@+y)+tr+y=4
Dat: a =z +vy; b= zy (a® > 4b) khi d6 ta co he:
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a?—b=1 a2—b—1=0 a(—2b+2)=4 (3
{ Lo =4 @)

=
a®—3ab+a=14 a

N T

Tu (3)suyra: a #0, b#1vaa =
Thay vao (4):

1—-0b

9 2
) —b-1=0b-0*-b-3=0
1-0b

Sb-2)(*+b+1)=1

=b>2
T d6 suy ra:

a? —4b < —4b = —8 < 0 = v0 Iy = hé vo nghiém

Vay hé ¢6 nghiem (z;y) = (1;1)0

Chii 4j: Ta c6 thé chitng minh 22 + 2y +y* — 1 = 0 vo nghiém nhu sau:

ta co:
2 , @ 24
l=a*—-b>a — e Sg@\&]ﬁ

Sl

Thay b = a®> — 1 vao a® — 3ab + a = 4 ta dudc:
a?—2a+2=0

2 2
Khéo sat ham s6 f(a) = a® — 2a + 2 trén doan [——; —]
o V3 V3
X 2 2
Ta dé thay phuong trinh f(a) =0v6ia € |——; —
y phuong fla) [¢§¢§

Cong, trit hai vé tuong ting cia hai phuong trinh ta dugec:

(x—y) (@ +zy+y>—1)=0
(r+y) (® —zy+y> +1) =4

Truong hop 1: z = y dé thay 1a he c6 nghiem (z;y) = (1;1)
Truong hop 2: Xét he hai an S, P:

S?Z—pP=1 (1)
S(S?—-3P+1)=4(2)

v6i S =x+yva P=uxy (5? > 4P)
T (1) va diéu kien S? > 4P ta suy ra: —1 < P <
Thay S? =1+ P vao (2) ta dugc:

W

S(1—P)=2

Tu day suy ra S > 0
Mit khéc (2) duge viét lai theo an S la:

S3_-254+2=0

a?=3b+1)=4 ad—b—1=0 (4)

Tt a?—b=1vaa®>4b

] vo nghiém =- hé vo nghiém

Xét: f(S) = 5% —25+2v6i S > 0. Lap bang bién thién ta thay f(S) > 0 v6i moi S > 0 nén truong

hop 2 vo nghiém.
Vay hé phuong trinh c¢6 nghiem duy nhat: (z;y) = (1;1)0
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70 | Giai hé phuong trinh:
3+ 4y = 1® + 162
1+y*=5(1+2%

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Hé da cho tuong duong véi:

Loi gidic

y(y* —4) =z (2* - 16)

y? — 4 = ba?
T do suy ra:
z=0
5x?y = x (22 — 16) & x (hey — 2 +16) =0 & 1 16
e
5 x
- V6i z = 0 ta co:
V¥ —4=0&y=42

1 6
-Véiy:—(x——) ta co:
D x

1 16\ 2 256
—|z—=) —4=522< 2> —322+ = — 100 = 12522
25 T 2

<:>31x2+33—6—;l=0
x

1 4
<:>(x——) (31x+6—> =0
T x

=1
=
312* = —64 (vo nghiem)
r=1=y=-3
~
r=—1=y=3

Vay hé da cho c6 nghiem (z;y) = (0;—2), (0;2), (1; =3), (=1;3)0

Viét lai he da cho dudi dang:
d — P =160 —4y (1)
y? —ba® =4 (2)
Nhan (1) v6i 4 va khéo 1éo thay (2) vao ta duge phuong trinh:
4(2° — y*) = (162 — 4y) (y* — 52?)
et -y = (4o —y) (y2 — 5952)
o 2 — = day® — 202% — 3 + 52y
S (219@2 T 5xy) =0

Sr(dy—Tr)(y+32)=0%

- V6i z = 0 thé lai vao (2) ta suy ra y = +2

7
- Véiy = 2% vao (2) ta dugc:
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31z* = —64 (vo nghiem)
- V6i y = —3z vao (2) ta dugce:
DN r=—-1 =y=3
r=1 =y =—3
Vay hé phuong trinh da cho ¢6 nghiém (z;y) = (0;2), (0; —2), (—1;3), (1; —3)O
Viét hé phuong trinh da cho lai duéi dang:

3 —y3 =16z — 4y (1)
y? —5a? =4 (2)

e Xét x = 0 ta thay hé c6 nghiem (z;y) = (0;2); (0;—2)
e Xét x # 0 ta dit y = ma. Heé tré thanh:

23 — (mzx)® = 162 — 4ma 22 (1—m?) =

1
(mx)® — bz =4 z? (m?—5) =4 (4)

- Ta thdy m = 1; m = 4 khong théa man hé nén chia theo vé (3) va (4) ta thu duge:

25 1
m = s1-—m=4m?—20—m>+5m
1—m3 4—m

S Am?4+5m—21=0

m=—3
= 7
"=y

- V6i m = —3 suy ra y = —3x thé vao (2) ta thu dugc:

Gtoae | TN TV
r=1 =y =—3

7 7
- V6im = g Swray=-g thay vao (2) ta duge:
312 = —64 (vo nghieém)

Vay hé phuong trinh da cho c¢6 nghiém (x;y) = (0;2), (0; —2), (—1;3), (1; —3)O

[71] Giai he phuong trinh:
y' =2 (9 -7

2y + y* = 6z

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Hé phuong trinh da cho tuwong duong véi hé sau:
92° = (¢ +y) (¢ — 2y +97) (1)
y(2® +y) =6 (2)
Nhan thay (x;y) = (0;0) 1a mot nghiem cta he

Loi gidic

http://boxmath.vn/ 47



Véi xy # 0:
- Chia (1) cho (2) ta dugc:
4_ 2 2 3 3
r—ry+y :§x2(:)x4—x2y+y2:—2
)

9
& (¥ +y)" = 5o ()
- Thay (2) vao () ta dugc:

Sy=2
- Thay y = 2 lai vao (2) ta dugc:

2 —-3r+2=0<

Vay hé da cho c6 nghiem (x;y) = (0;0), (1;2),(2;2)0

Cach 2|

- Ta thay he da cho c¢6 nghiem (z;y) = (0;0)

- Xét zy # 0. Chia (1) cho 2° va chia (2) cho z* ta dugc hé phuong trinh:

3 9
v
6 a3
y vy _ 6
2t a3
bat
oy
]
1 (u; v #0)
v = ,’Ij?
Ta dugc hé méi:
s oy Al u=—-1 =wv=0 (loai)
uT = I9v == o v = 9 o |u=2 =uv=1
u+u? = 6v 2u® —3u® —3u+2=0 1 1
U= = =V = —
2 8
o ju=2 r=1
e VGi: ta suy ra:
v=1 =2
1
u = = 2
e V6i: % ta suy ra: {
v = — - 2
8
Vay hé da cho c6 nghiem (x;y) = (0;0), (1;2),(2;2)O
72| Giai hé phuong trinh:
v +r+ay—6y+1=0
vir -8y  + 2Py +x =0
**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****
Loi gidi:
Hé phuong trinh tuwong duong véi:
l+y)z=—y*+6y—1
(1+y) Y Y (véi t = 2?)

yt + (1 + )z = 8y?
Ta co:
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D=-y(l+y)
D= (y+1) (—y4+7y3 - 163/2 + Ty — 1)

Dx:y(yQ—Gy—l-l)
Nhan thay y = 0 hay y = —1 khong phai 1a nghiem hé phuong trinh suy ra D # 0
T d6 hé ¢6 nghiém duy nhat:

po D
D
D,
T =—
D
Suy ra:
D, (D,\’ )
o (= DD, = (D
Ta co:
DDy = (y+1) (—y* +7y* —16y° + Ty — 1) [~y (1 + )]
=y" =5y’ +3y° + 18y* +3y° — 5y° +y
(D,)* = [y (y* — 6y +1)]° = ¢® — 125° + 38y* — 12¢° + ¢
Do doé:

DD, = (D,)* & y" — 55+ 3y° + 18y* + 3y — 5y% +y = 4° — 12° + 38y* — 12° + 4/
&y —6y° + 15y° — 20y + 15y° — 6> +y =0
&y (y®—6y° + 15y" — 20y° + 159> — 6y + 1) =0
Syly-1°=0
y = 0 (loai)
y =1 (thda)
Vé6i y = 1 thay lai vao phuong trinh dau tién ctia hé ta suy ra x = 2
Vay hé da cho ¢6 nghiem duy nhat (z;y) = (2;1)0

73] Giai hé phuong trinh:
¥ —2y? 42000y =0 (1)
y? —yr? =500z =0 (2

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Loi giai:
Nhan thay (x;y) = (0;0) 14 mot nghiém cia he
V6i zy # 0 tit hai phuong trinh ctia hé ta co:

2000
(1) &z (2> —y®) +2000y = 0 & 2% —y* = — Y
xr
500
(2) &y (2> —y?) +500z =0 a® —y? = —>—
y
Suy ra:
2000y 500
Y22 4 2000y = 50042
x y

Sy —2?=0
& 2y—x)2y+2)=0
T =2y
T =—2y
- V6i & = 2y thé vao (1) ta duge:
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y = 0 (loai)
61° + 2000y = 0 < y (6> + 2000) = 0 <

Y Y y (By ) 6y + 2000 = 0 (vo nghicm)
- Véi z = —2y thé vao (1) ta dugc:

—6y° + 2000y = 0 < y (6y° — 2000) =0

o | V= 0 (loai)
6y% — 2000 = 0
10v/30 20v/30
Y= =T =
PN 3 3
104/30 20/30
L Ym Ty T T T
R 20v/30 10+/30 20130  10v/30
Vay h¢ c6 nghiem (z;y) = | — ; 7 ;— O
3 3 3 3
74| Giai hé phuong trinh:
23+ 3zy? = —49 (1)

22 —8ry+1y? =8y —17x  (2)

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Loi giai:
Nhan hai vé phuong trinh (2) vé6i 3 ta duge:
322 — 24xy + 4y* = 24y — 51
Sau d6 cong vé véi vé phuong trinh (1) nhém cic s6 hang thich hop ta dugce:
3(x+1)y* —24(x+1)y+ (2 + 32> + 51z + 49) =0
& (z+1) 3y — 24y +2° +22+49) =0
@+ [Bly—-4>+@@+1)°]=0

Véi z = —1 ; y = 4 ta thay thoa man hé da cho
V6i & = —1 thay lai vao (1) ta dugc:
48— 32 =0 y=+4
Vay hé phuong trinh da cho ¢6 nghiem (z;y) = (—1;4), (—1;—4)0

75| Giai hé phuong trinh:
=y+3
Y3 =x+3
***% http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Lot giaa:
Day 1a he dbi xiing loai 2 trit vé theo vé hai phuong trinh trong hé ta duge:
-y =—@-y e @-—y @+ay+y +1)=0

1\* 3
(x+—y) + oy +1

S (x—vy) =0

2 4

Sr=y
Thay x = y lai vao hé ta dugc:
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-1 —-3=0 (%)
Xét ham sob:

flx)=a%—2 -3
Lap bang bién thién ta thay rang f(z) = 0 c¢6 chi ¢6 1 nghiem thyc duy nhat
bat: = a + b, ta co:

(5) & (a+b)° — (a+b) —3=0
S+ +Bab—1)(a+b)—3=0
1
Ta chon a, b sao cho ab = 3 khi do6 ta c6 dudgce:
a®+ b =3

3b3 1

T

Suy ra a®, b® 1a nghiém ctia phuong trinh bac hai:
1
2 —3t+—=0

27
239 239
RN
Fosatb=Vht =\ Ty
239 239
Pryar PV
Vay hé da cho ¢6 nghiém x =y = T—i— TD

@ Giai hé phuong trinh:
28 —y3 — 15y — 14 =3 (2y* — 2?) (1)

dry + 11z + 6y +13 =0 (2)
**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****
Lot giaa:

Trude hét ta di gidi phuong trinh (1)
a=1x?(a>0)

Dat:
y=>b—-2
Ta dugc:
) ed+0-2)°-15(a—-2)-14=3[2(a—2)> -
& a®+3a=b>+3b
& (a—0b)(a®+ab+b*)+3(a—b) =0
& (a—0b)(a®+ab+b*+3) =0 (%)
Ta co: )
, ) b\> 3
a“+ab+ 0"+ 3 = a+§ +T+3>O,Va,b
Do doé:

) ea-b=0a=bsy=a>-2
Thay y = 22 — 2 vao (2) ta dugc:
4z (2?2 =2) + 11z +6 (2* —2) + 15 =0 42" + 62" + 3z + 1 =0
S (r—1)(4a*+22+1) =0
42* + 22 4+ 1 = 0 (v0 nghiém)
r=1
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V6i x =1 = y = —1 thi lai ta thay théa man hé
Vay hé phuong trinh da cho ¢6 nghiém (z;y) = (1; —1)O

|77] Giai he phuong trinh:
x—2y—Jry =0 (1)
Ve—1+iy—1=2 (2)

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Loi gidic

v

T
bieu kién:

Y
=~ = =

Y

Ta co:

)&z -2y =2y + Vg =0 (Ve + ) (Ve —2yy) =0
Vx4 /y = 0 (vd nghiém véi dieu kién ctia he)
VI =2y ez =4y

2ZWVr—1=2+Vz—-1=1

& x =2 (thoa)

Thé x = 4y vao (2) ta duge:

1
Véix:2:>y:§(th6a)

1
Vay hé c6 nghiém (z;y) = (2; —)D

\ﬁ[ Giai hé phuong trinh:
2?21y —20) =1 (1)
r(y?+20) =21 (2

***% http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Dé thay x = 0 khong théa man he, tit (2) ta co:
21
20 =— — 3
T

Lot giaa:

Thay vao (1) ta duge:
21
3 (21y + 9 — —) =128y + 2% — 2122 =1
x

& (zy—1) (212> + 2% + 2y +1) =0

2 312
& (zy —1) [(:1:—1—%) +20x2+%+1 —0
Say=1
1
==
Yy

1
Thay = = — vao (2) ta duge:
)
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20
P+ = =21s1y>—21y+20=0
y

y=->5 =r=—-
S ly=1 =z=1
1
y=4 =r=-—
S L o 1 1
Vay hé da cho c6 céc nghiem (z;y) = (1;1); ( —=;5) ; | —4 |0

> 4

Dé thay = = 0 khong théa man he, tit hé da cho ta co:

1
21y—20=;
Yy +20 1
21w
Suy ra:
3 3
y” + 20
21y — 20 =
0= (50)
3420
Dat:t:y + ta dudgc:
3 =21y — 20
y3 =21t — 20

Trit vé theo vé hai phuong trinh trong hé méi ta dugc:
—y=="21t-y) ety (P+ty+y*+21)=0

& (t—y) [<t+‘g +—+21]

Sit=y
s yP—2ly+20=0

79| Giai hé phuong trinh:
V2r—=3=(y*+2011)(5—y)+y (1)

yly—xz+2)=3x+3 (2)

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Lot giai:
3
X x>
Diéu kién: 2
y=>0
T phuong trinh (2) ta duge:
= —3 (loai
(y+3)(z—y+1)=0& Y (loai)
r=y—1

Thé z =y —1 (1) ta co:
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V2y —5—y = (y* +2011) (5—y)<:>\/2yL__55+\/§= (y> +2011) (5 —y)

1
& (5 — + 2+2011):0
60 (vt
Vi:

\/%7_15+\/§+y2+2011>0, Vy>g:>y:5:>a::4
Déi chiéu diéu kién ta suy ra hé c6 nghiem duy nhat (z;y) = (4;5)0
Ch4 g: Ta phan tich duge (2) thanh tich la vi:
Qe +y2—2)—Bz+3)=0
y=-3

Co: A= (z+4)°=
y=z+1

= 2)ey+3)(y-—2-1)=0

80 | Giai hé phuong trinh:
r+4/1—y2=1

y+VI=2 =3

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Loi giai:
Viét lai hé da cho dudi dang:
Vi—y2=1-z 1—9?=1-2z+4” (1)
=
VI =iy {1—x2:3—2¢§y+y2 ®)
Lay (1)-(2) ta ¢6 duge:
x2—y2:2\/§y—2x+x2—y2—2<:>x:\/gy—l
The lai vao (1) ta duge:
1—y2:1—2<\/§y—1>+(\/§y—1>2(:)4y2—4\/§y+320

V3 1

GU=g 7=,

Thtt lai gia tri #; y ta thay théa man hé

1 3
Vay he c6 nghiem (z;y) = (5; g) O

@ Giai hé phuong trinh:
2 loglfm (2 —2x + Yy — ny) + longy ($2 —3x + 1) =6 (1)
1Og1—x (y + 5) - 10g2+y ("E + 4) =1 (2)

**¥*% http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Lot giaa:

Dieu kién:
(
0<l—z#1
2-2x+y—ay >0
0 -9 41 -4 <x<l1
<24y
< qr#0
22 —2x4+1>0 ) 41
rz+4>0
(y+5>0

Tt phuong trinh (1) ta co:
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(1) « 2log, , [(2+y) (1 — x)] + logyy, ( —2)"=6
& logy_, (2+y) + logy ., (1-2)=
1

< log_, (2+y) + e 2ty =2

e logi_, (2+y) —2log, ,(2+y)+1=0

< log_, (2+y) =1

Sy=—-1—-=x
Thé y = —1 — x vao (2) ta dugc:
S =l-zser’i+2r=0s v =0 (loai)
4+ x = —2(thda)
V6i x = —2 = y = 1. D6i chiéu diéu kién ta thay thoa.
Vay hé phuong trinh da cho ¢6 nghiém (x;y) = (—2;1)0

10glf:c (4 - ZL‘) - loglfx (4 + I) =1&

82| Giai hé phuong trinh:

2
2
2o S 00 (1)

VE+1+Y22—1=1 (2)

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Lot giadi:
Diéu kien: z > 0
T (1) ta co:

2 49 ) 212 242
Melr2 VT —2:0@< v+ +1)< v —2>20(*)

T xr T xr
219
Véimoiz>0: y€R taco /2410 Do doé:
xXr
2
2
(x) & v+ —-2=0&9y*+1=40 -1

Thé y? + 1 = 4z — 1 vao (2) ta co:
Vidr — 1+ 32r —1=1 (xx)

, =+4dx —1
Téi day ta tiép tuc dit: (u > 0). Tu day ta c6 dugc:
v=+v2z—1
ut+v=1 u=1—wv u=1
(xx) = = & (thoa)
w—203 =1 203 — 02+ 20 =0 v=10
T dé suy ra:
Vidr—1=1 e —1=1 1
=

Sr=3 (thoa)

vV2r—1=0 20 —1=0
1
Véi:x:§:>y20

1
Vay hé phuong trinh da cho c6 nghiém (z;y) = (5, O) O

|83 ] Giéi h¢ phuong trinh:
Py+ay’+x—->5y=0 (1)
2ey +y? —by+1=0 (2
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**%% Lttp: / /boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****
Lot giaa:
Ta thay rang y = 0 khong théa man hé phuong trinh da cho. Tt phuong trinh (2) trong he ta c6
dugc:
by —yt—1
T = v

5y—1—19y2\> 5y—1— 12 5y — 1 — 42
Y N (Y U g Y Y 5y —0
2y 2y 2y

e By-—1-1))"+22 Gy —1-?) +2(5y — 1 — %) — 204> =0
Syt =32 +1=0

Thé vao (1) ta co:

=l (1 vB) = el (54 v8)
y:%(—1+\/5):»x:%(5—\/5>
v yZ%(1+\/5>¢x:%<5—\/5>
G P [
Vay he phuong trinh da cho c6 nghiem: (z;y) = <5+2\/5; —\/z + 1) ; (5 —2\/5; \/5;: 1)5

\%‘ Giai hé phuong trinh:
Vaz =3+ ¢ -4y’ —dy—5=y (1)
y(y—2x+2)=06x+3 (2)

**%* http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Lot giaa:
x>§
Dieu kiéen: 4
y=>0
Ta bién do6i phuong trinh (2):
2 ey —2(r—1)—6x—-3=0
S (y+3)(y—2x—-1)=0
y = —3 (loai)
y=2zx+1
Thay y = 2z + 1 vao (1) ta duge:
Viz =3+ 2z +1)° —4Q2z+1) 42z +1)—5=vV22r+1
S Vir —3+82° — 42 — 18z —12=V22 + 1
S Viar -3 -2 +1+82" — 42> — 120 —12=0
2(x—2)
Viar — 3+ 2z +1
2
Var —3+2x +1

+ (r—2) (82% + 1224+ 6) =0

< (x—2)

+82% + 122 + 6| =0 (x)

3
Vi v6i moi x > 1 thi:
2

+822 4+ 122 +6 >0
Viadr — 3+ 2z +1
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Do do:
(x) & x =2 (thoa)

Véi: © =2 = y =5 (thoa)
Vay hé phuong trinh da cho c¢6 nghiém: (z;y) = (2;5)0

85 | Giai hé phuong trinh:
2 —y=1+/z(y+ 1)

-yt =7

**%* http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Lot giaa:

Diéu kien: z(y +1) >0

Tt phuong trinh (1) ta co:
1
e22r=1+y++/z(y+1)=2 ilzw/er +1
\/ v T
t=1

1
yt dA>0tadugct?+t—2=0<
L t=—2 (loai)

V6it=1<%y=uz—1thé vao (2) ta dugc:
2 —22 420 -8=02=2

bat t =

Vay hé da cho ¢6 nghiem duy nhat (z;y) = (2;1)0
86 | Giai hé phuong trinh:

3r —y

T+ —5——=3 (1)
x°+ ?;y
T+oy

Yy — D) 2 0 (2)
ety

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Loi gidic

Nhan phuong trinh(1) véi z, nhan phuong trinh(2) véi y ta co:

32?2 —

2+ x2 xzy:?)x
e+ Yy

, Ty + 3y

Y52 =V
ety

Trit hai phuong trinh cho nhau ta duge : 22 — > +3 -3z =0=9y* =2 - 32 +3
. 1
Thé y? vao phuong trinh (2 ) loai truong hgp z = 0 ta dugce: y = Y
Tz —

Thé y vao (1) dua vé phuong trinh bac 5, phan tich nhan t1 ta co:
(x—1)(x —2)(42* — 122+ 13) =0

r =2

=
r=1

Vay hé phuong trinh da cho ¢6 2 nghiém (z;y) = (2;1), (1; —1).0

\8_7[ Giai hé phuong trinh:
2?4+ 2xy + 2y +3z=0 (1)

ry+y*+3y+1=0 (2)

***% http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Lot giaa:

http://boxmath.vn/



Lay phuong trinh (1) cong véi 2 lan phuong trinh (2), ta duge :
(2429 +3(x+2)+2=0= (z+2y+ 1) (z+2y+2) =0

TH1: 2 +2y+1=0= 2z = —2y — 1 thay vao (2) ta dugc
y=1+v2 =a2=-3-2V2
y=1-+v2 =1=-3+2V2
TH2: x + 2y +2 =0 = 2 = —2y — 2 thay vao (2) ta dugc

1-+5
y:

2 _y—1=0 2
ooy T 1445
2

v —2y—1=0=

=2=-3+5

=r=-3-5

Do dé hé phuong trinh da cho c¢6 4 nghiém:

(%y%:@3_2¢21+V®;@3+2¢21—v5%<—3+V&1_vg);<*%—¢&1+v%> 0

2 2

@[ Giai hé phuong trinh:
oty 4t — 4y =2 (1)
2y + 22% + 6y = 23 (2)

***% http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Lot giaa:

23 — 6y
+ 2

(y! -

T phuong trinh (2) ta c6: 2% = thay vao phuong trinh dau sau d6 thu gon ta c6 :

2y% — 256y + 705)

(y +2)? =0

Nén ta co :
y* — 2y? — 256y + 705 =0
Phan tich thanh nhan t ta c6 :

-3)(y—5) (Y +8y+17)=0<
(y—3)(y—5)(y" + 8y +17) [y:5:4g:_1@6%m@ﬂ

Vay hé phuong trinh da cho c¢6 2 nghiém: (z;y) = (1;3),(=1;3) O

2
x? + - :é
y+1 4

)

2
2 Y _
y+(x+1> 4

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

y=3=22=1

89 | Giai hé phuong trinh:

Loi giai:
Diéu kien: z,y # —1.
Trit hai phuong trinh ctia hé da cho, ta thu dugc:
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x ) x )
_ _ -0
(v y)(a:+y)+(y+1 x+1> <y+1+x+1>

®(x—y)($+y)+<x_y)($+y) (yx Y )_0

(x+1)(y+1) +1 z+1
_x::I:y
& 1 T Y
1+ + =0
i (:c+1)(y+1)<y+1 a:—i—l)
- r=*y
(z+ 1) (y+1)°+22+1+3>+1=0 (vo nghiem)

Truong hop : z =y, ta p_héi giai phuong trinh sau:

2
z® + - =§
r+1 4

& 4a?(2® + 22+ 2) = 5(x + 1)
& 82+ 83 +4at — 522 —5—10x =0

S @-—DQ2r—-1)22+5x+5) =0 | * 2
r=1
Truong hgp 2: = —y, ta phai giadi phuong trinh sau:
z? + ’ 2 = §
l—2) 4
& 4r?(2* — 22+ 2) = 5(x + 1)
& 32° — 82° + 42" — 52” — 5+ 10z = 0
1
s @+)2r—1)22—50+5)=0s | ° 2
r=—1

1
Thit lai, ta chi nhan cac nghitm x =y=1var =y = —3

1 1
Vay hé phuong trinh da cho ¢é nghiem (z;y) = (1;1); (—5; —5) O

@[ Giai hé phuong trinh:
6% —2= 3 —y+3y (1)
Y
2/3x+3x—y=6c+3y—4 (2)

***% http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Lot giaa:
3y—2/3r—y=0 (3
Phuong trinh (1) twong duong véi (3y — 237 —9)(y+v37 —5) =0 = | > tY ()

Y+ VBT =0 (4)

Thé phuong trinh (3) vao phuong tinh (2):

(71
r = —(13++/73)
62 + 3y = 8 6z + 3y =8 y=3(=5-V7)
@ @ r 1
3y —23r —y =0 3y? — 16+ 10y = 0 z==(13 —/73)
y=§<—5+\/ﬁ)
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Thé phuong trinh (4) vao phuong tinh (2):

yrvsr—y =0 Jy+vBioy=0  JLV= 4

6z + by =4 202 —44+Ty=0 r =

\ L

(—5+ \/ﬁ)) (45 —4); (}l; %) O

Vay hé phuong trinh da cho c6 nghiém

(z;y) = (% (13+\/ﬁ);%(—5—\/ﬁ)>;<é (13 — V73) ;

W =

91 | Giai hé phuong trinh:
|z + [yl =1

**%* http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Lo gidic
Ta thay néu z 1a nghiém ctia hé thi —x cfing 1a nghiém nén chi can xét > 0.
Ta xét hai truong hop:
Néu y > 0 thi ta c6 he:

-
r=1
r+y=1 y=20
Rt =
4yt =1 r=0
y=1
\ L

Néu y < 0 thi ta c6 heé:
r—y=1 r=1
=
22+ =1 y=0
Vay hé phuong trinh da cho ¢6 nghiém (z;y) = (1;0),(—1;0),(0;1) O

192] Gii h¢ phuong trinh:
oyt —xt —6 (22 —y?) — 20y =0 (1)

SO +a?) 18 = E (6 - 557 —a?) (2)

**%* http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Lot giaa:
zy >0
S5yt — 2t >0
Phuong trinh (2) tuong duong véi

Diéu kién:

(22 + 5y —6)(2® +5y° + 2Ty +6) =0 = 22 + 552 =6 (3)

Thé vao (1) ta co:
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2
Syt —xt + <\/5y4 - x4> = 2zy + (2zy)?

& <\/5y4 —xt— 2xy> <\/5y4 —xt 4+ 2xy + 1) =0

& <\/5y4 —xt— 2xy> <\/5y4 —z* 4+ 2y + 1) =0

Syt — xt = 2xy
Sr=y
—La=1
Thay = = y vao (3) giai ra duge [ ym e
y=-—-lLzr=-1

Vay hé phuong trinh ¢6 2 nghiém: (z;y) = (1;1),(-1;—-1). O

@[ Giai hé phuong trinh:
r?y+2(2* +y) =8
ry+xr+y=>5

*#*** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****
Lot giaa:
T phuong trinh thit nhat ta co:
Sy

y+1

Thé vao phuong trinh con lai, sau d6 quy dong, rit gon ta co:
3y° — 12y — 9y +42 =0
Phan tich thanh nhan t ta co:

y =2

3(y—2) (P =2y—-T7) =0«
=2 (v —2y-7) Y= 142v3

9 \/— \/—
Vay hé phuong trinh da cho c¢6 nghiem (z;y) = (1;2), 14 2v2 1-2
y he phuong ghiem (z;y) = (1;2) <1+\/§ > ( — 5 \/_)

O
194 | Giai hé phuong trinh:

22 +5r+y=9
323 4 2%y + 2xy + 622 = 18

**%* http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Lot giaa:

http://boxmath.vn/ 61



Viét lai hé phuong trinh:

y=9—12%—5z
323 + 2%(9 — 2% — 5z) + 22(9 — 2% — 5z) + 62% — 18

y=9—2?—5x

=
—xt — 4P + 522+ 182 — 18 =0
y=9—12%—5z
=
(x —1)(z+3)(x® +2x — 6) =0
.
y=9—212%—5z
r=1
=
=3
r=—-1++7
\ L
=
r=1
y=3
=3
=
y=—15
r=—-1++7
| v=—4FTVT

Vay hé phuong trinh da cho ¢6 nghiem (2;y) = (1;3); (3; —15); (-1 £ VT; —4 F7V7). O

@[ Giai hé phuong trinh:
xlogy3 + log,y = y + logyx

rlogs12 + logsz = y + logsy

***X http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Lot giaa:

Diéu kien: z,y > 0
Hé phuong trinh twong duong véi :

32

=2

Z Y

122 = 3y (2)
Nhan vé theo vé ta dugc: 36* = 6Y < y = 2x

4 x
Thay vao (1) ta tim duge (g) =2& = log% 2=y = 210g% 2

Vay hé phuong trinh da cho ¢6 nghiem guy nhat: (z;y) = (log% 2;2logs 2> O

196 | Gii h¢ phuong trinh:
z(2® +y?) =10y (1)
2y(a® —y®) =3z (2)

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Loi gidic
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Nhéan chéo phuong trinh (1) va phuong trinh (2) ta dugc:

322(2% 4+ 9?) = 2003 (2? — 9?) < 32* — 172%y* +20y* = 0 &

Két hop (3) va (1) ta ¢6 hé phuong trinh:

z(z® +y%) = 10y
2% =4y

Két hop (4) va (1) ta ¢6 he phuong trinh:

z(z? 4+ y?) = 10y
3x? = 5y?

-

Vay hé phuong trinh da cho ¢6 nghiém (z;y) = (0;0), (2;

\

Ve

x? =4y (3)

3z% =5y (4)

197] Giai he phuong trinh:

Vi—y=vr—y

r+y=r+y+2

(1)
(2)

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Loi gidic

Mii 6 hai vé ctia phuong trinh (1) ta duge:

T=1y
(z-yP=@-yPe@-—y l-y-1)=0s
r=y+1
+ Néu z = y tthi phuong trinh (2) tré thanh:
x>0
x>0
20 =V2zr+2 & & r=1 Sr=1
Ax? = 20 + 2 1
°==3
+ Néu z = y + 1 thé vao (2) ta duge:
= 1
20+ 1 =\/2y+3 & 2 @y:i
4y +4y+1=2y+3
31

Vay hé da cho ¢6 hai nghiem la (z;y) = (1;1), (

22

9

98| Giai hé phuong trinh:

Py tar+y=4
rx+y+1)+yly+1) =2

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****
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Lo giaa:
Viét lai he phuong trinh:
vy +rty=4 (1)
P+yitay+r+y=2 (2

Trit theo vé cho hai phuong trinh ta dugc:

ry=-2 (3)
Cong (2) va (3) theo vé ta dudc:
+y?+r+y=0s (@+y)(la+y+1)=0s Y 1
rT=—y—
) r=vV2 =y=-v2
+Néuz=—-yth: Q)& r?=2 &
Y ) [x:—ﬂ:y:\/ﬁ

4 =1 =2=-2
+Néu x = —y + 1thi (3) = | 7 ’
y=-2=zx=1

Vay nghiém ctuia hé phuong trinh da cho la: (z;y) = (\/_, —\/5) , (—\/5; \/5) ,(1;,-2),(-2;1) O

199 | Giai he phuong trinh:
z? —bry 4+ 6y =0 (1)
4o 4+ 2zy + 62 —27=0 (2)

F¥¥% htop://boxmath.vi - http://boxmath.vn - http://boxmath.va - http://boxmath.va - http://boxmath.vn - http://boxmath.v - http://boxmath.va ****
Loi giadi:
Xét y = 0 khong la nghiém cua hé.
V6i y # 0, chia hai vé clia phuong trinh (1) cho y? va dit Ty phuong trinh (1) tré thanh:
t2—5t+6:0=>t:2?t:3
+V6i t = 3 = z = 3y khi dé:

—-3-3V15 -9 —-915
===

y_
2) & 14y —9= 14 14
@& Uy +6y—9=0% _-3+3VI5 =949V
B 14 B 14
+V6i t = 2 = x = 2y khi dé:
9 9
y:— Tr = —
(2) & 202+ 12y — 27T =0 & 10, 5
y:—§:>x:—3

Vay nghiém ctia hé phuong trinh da cho la:

(2.y) = (—9—9\/1_5; —3—3\/E> | (—9+9\/1_5; —3+3\/1_5> | (_3; 3) | <9. 9)

14 14 14 14 2 510

100 | Giai hé phuong trinh:
¥ —16 yt-1
e 0
€z Y
= 2zy+y* =8 (2)

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****
Loi gidi:

Dé thay:

T—yY = 2\/5

(2) & (3)

Tr—y = —2V2
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Mat khéc:
(1) ety — 16y = Szy* — 8

ez —2y) [zy(z® + 20y + 4y°) + 8] =0
T =2y
ry(x® + 22y + 4y?) +8 =0
+ Thay = = 2y vao (3) ta dugc:
x =42
y=2V2
r=—4V2

THQ:x—y:—Q\/iﬁ
y=-2V2

+ Phuong trinh zy(2? + 22y + 4y*) + 8 = 0 vo ngiem
Vay hé da cho c6 2 nghiém: (z;y) = (4\/5; 2\/5) , (—4\/_; —2\/§)D

101 | Giai hé phuong trinh:

THL: z —y =22 =

Pt 0-a%) (1)
y+y*=6x (2

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Lo gidi:
Dé thay (x;y) = (0;0) 1a nghiém ctia h¢ phuong trinh.
Xét x,y # 0. Hé phuong trinh tuong duong véi:

Thay (4) vao (3) ta dugc:

3
y2—x2y+x4:§x2y
et — 2%y +42 =0
2 =2y
Sl oY
2

+ V6i 2% = 2y thé vao (2) ta dugc nghiem z = 2;y = 2
+ V6i 2% = g thé vao (2) ta duge nghiem z = 1;y = 2
Vay hé phuong trinh da cho c6 nghiém la (z;y) = (2;2),(1;2) O

102 | Giai h¢ phuong trinh:

Vi-z+/T-y=v2 (1)
Vitz+V/I+y=v6 (2)

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Loi gidi:
Diéu kien: z.y € [—1;1]
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Hé phuong trinh tuong duong véi

z+y+2y/(1+z)(1+y) =4 (3)
r+y=2/1-z)(1-y) (4)

Thay (4) vao (3) ta dugc:

VA+z)(1+y)+/(1—z)(1—y) =2
Sl—ay=+/(1-2?)(1-1y?
Sr—y)?*=0

er =y

. . . 1
T day thé tré lai (1) dé dang suy ra duge hé da cho c6 nghiém duy nhat z =y = 3

Viét lai hé phuong trinh

L+ L1
75 o

7\/1+—$ + 7\/@ =3 ()
Cong theo vé clia (x), (xx) ta co:

V2 V6

L+ e+ 2 Ty + LTy —4 ()

ap dung bat déng thitc Bunhiacopxki ta co:
3 1
(Vi—-z+V1i+a)2<(1l-z+1+2) (—+§) =4

2
) 3 1
WVI=—y+VI+y) <sl-y+lty(5+5)=4
£\/1T+£W+£\/1T+£\/ﬁ<4
Dau "=" & phuong trinh (%) xay ra@x—y— 5
P 11
Vay hé phuong trinh ¢6 nghiém duy nhat (z;y) = <§, 5) O

103 | Giai hé phuong trinh:
-3
VITU+VT+3= yT (1)
Vity+Vr=x+3 (2)

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Lot giaa:
. x>0
bieu kién:
r+y>0

Viét lai phuong trinh dau ctia hé thanh:
r+y—(r+3 vet+ty+V/rz+3=0 (3
VIFY+ Ve +o= y=( )<:> Y (3)
x ViFy—Ve+3=x (4)

+ T (3) suy ra x = —3 va y = 3, khong thoa diéu kién nén loai
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+ Lay (4) trit phuong trinh (2) cta hé ta duge:

VI+yr+3=3
Giéi phuong trinh nay tim duge = 1 = y = 8 (thdéa man)
Vay he da cho c¢6 nghiém duy nhat (z;y) = (1;8) O

104 | Giai hé phuong trinh:
223 + 322y =5
v+ 6ry? =7

**%* http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Lot giaa:
Ta ¢6 hé phuong trinh da cho tuong duong véi:
83 + 122%y = 20 (2 +y)® =27 y=3—2x
-~ =
Yy 4 6ay® =7 y? 4 6ay® =7 Y H+3B—y) —T=0 (%)
y=1

7—+/105
Talaico: (x) & (y—DR2yP° -Ty-7)=0& | Y= 1
[ THVI0

4
Tu d6 dé dang ta thu duge nghiém ctia hé phuong trinh da cho la:

54105 7 — /105 5—+/105 7+ /105
(z;9) = (1;1), s T : S R O

105 | Giai hé phuong trinh:

(z+y)(2® —y?) =45
(z —y)(@* +y°) = 85

**%* http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Lot giaa:
Hé da cho tuong duong véi:
(z+y)*(x—y) =45 (1)
2(x —y)(2? + y?) =170 (2)

Trit vé theo vé ctia phuong trinh (2) cho phuong trinh (1) ta duge:
2 +y)(2®*+y?) —(zr—y)(z+y)? =125 (r—yP =125z —-y=5
Thé z =y + 5 vao (1) ta duge:
=—1l=x=4
1) e 2y+5)2=9« Y v
y=—-4=x=1

Vay hé phuong trinh da cho c¢6 nghiém la: (z;y) = (4;—1); (1;—4) O

106 | Giai hé phuong trinh:
xy +6 =3+ 2y
r? =2 +y? =4y —3

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Loi giai:
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T =2

zy + 6 = 3z + 2y(1 r—2)(y—3)=0 2 4y+3=0
—_— Y y(1) o J =2 -3) o Wt

2 — 2x +y? =4y — 3(2) 2?2 —2x+y =4y -3 y=3

2 —2r =0

Day la cac hé phuong trinh co ban.
Giai ra ta thu dugce cac nghiém clia phuong trinh da cho la: (z;y) = (0;3),(2;1),(2;3) O

107 | Giai h¢é phuong trinh:
4+ 22y — 3y =0 (1)
wlel+ylyl=-2 (2

**%* http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Loi gidi:
Tt phuong trinh (1) dé dang suy ra: x = y hodc z = —3y.
+ V6i x = y thé vao phuong trinh (2) ta dugc:

<0
(2) & 2z|z| = 2 < sr=—-l=r=y=-1
rt=1
+ V6i x = —3y ta co:
y>0 1 3
(2) & —8yly|=-2« 1 Sy=s=>r=—3
Y= - 2 2
4
31

Vay hé phuong trinh da cho ¢6 2 nghiém la: (z;y) = (—1; —1), <—§; 5) O

108 | Tim a dé hé phuong trinh sau c6 nghiem Vb € [0;1] :
a®+a’ =8

r+y=0—->b+1

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Loi giaa:
Dieu kien: 0 < a # 1
Ta co:

=
ax—i—y — ab2—b+1 z

a®.a¥

a* +a¥ =8 {auay—s a® +a’ =8
4
— gb’bt1

r+y=0b—-b+1
Suy ra a”,a? la nghiém ctia phuong trinh:
2 —8t+a” M =0 ()
Dé he da cho c6 nghiem thi (*) c6 nghiem < Aw >0& a1 <16 Vb e 0;1] < 0<a<16
Vay a € (0;16],a # 1 thoa man yéu cau bai toan O

1109 | Giai hé phuong trinh:
2+ +ay=37 (1)
2422 +12=28 (2)
v+ 22 +yz=19 (3)

**%* http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Loi gidic
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Ta co

M-Q)=y" - +zy—2)=9ey—2)(z+y+2)=9 (4)

2)-B)=2>—y*+z@rx—-y =9 (r—y) (r+y+2)=9

(5)
r+y+z=0
4)-0)=y—2)-@@-ylletyt+z) =0«
y—z=1z—y
Trudng hop: v +y + 2 =0< z = — (v + y). Thay vao hé ta dugce:
2+ y* 4 xy = 37
2* +y* + 2y = 28 (v0 nghiém)
22+ y* +ay =19
r=y+t
Truong hop: y —z=2x—y=t <& . Thay vao (4) ta dugc:
z=y—1
3
tly+y+tty—t)=9cty=3ct=-(6)
Thay vao (3) ta duge:
P+y—t> 4+yly—t) =193 -3ty +t2 =193+t =28 (7)

Thay (6) vao (7) ta duge:

9 VY =9sy=43=1t==+1
3y2+E:28(:)3y4—28y2—|—9:0<:>

1 3
y2:§<:>y::|:\/?_:>t::i:3\/§
Giai tung truong hop
y=23 r=4
=
1 z =2
y=-3 r=—4
=
t=—1 z=—-2
( V3 $_10\/§
y=—= 3
3 =
( 3 _10v3
y=——7= 3
{ 3 =

Vay hé phuong trinh c6 4 nghiém la:

(z3;2) = (43;2), (=4 =3;-2), (%;?h?) , <—%;—£'%> O

3 37 3
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M Giai hé phuong trinh:

(¢ +y+24+t=15 (1)
4yt + 22+t =65 (2)
By + 2+ =315 (3)
(7t = yz (4)

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Loi giai:

(2) & (x4+1)* + (y + 2)* — 2t — 2yz = 65

S (@t+y+z+1)° —2a+t)(y+2) - dat =65 (do (4))

o @+y+z+t)7 =20 +1)[15 — (x+t)] — 4zt = 65 (do (1))
& 152 = 2(x + 1) [15 — (z + t)] — dat = 65

o (z+t)? —15(z +1) — 22t = —80 (5)
(3) e (@+1t)°+ (y+2)° —3at(z +1) — 3yz(y + 2) = 315
o @+t 4+ (y+2)° —3xt(z+y+2+1) =315 (do (4))
s @+y+z+t)° =3@+t)(y+2)(@+y+2z+1t) — 452t = 315 (do (1))
& 15° —45(x +t) [15 — (2 +t)] — 452t = 315
& (x+t)? —15(z +1t) —at = —68 (6)

Lay (6) tru (5), ta dugce: ot = 12

9 r+1t=28
Thay vao (5) ta duge: (x +t)” — 15(z + 1) + 56 =0 &
rH+t=7
=06 r=41
r+t=28 t=2 r+t=7 t=23
Ta ¢6 cac hé phuong trinh sau: & ; &
xt =12 x =2 xt =12 x=3
r+t=38 +z2=7 =4 =3
Véi , thay vao hé ta co: Y & Y vV v
xt =12 yz = 12 z=3 z=4
r+t="7 +2z=28 =6 =2
Véi , thay vao hé ta co: Y & Y Vv Y
rt =12 yz =12 z=2 z=206

Vay hé phuong trinh c6 cac nghiém
(@395 2:1) = (6:4;3;2), (6:3;4:2), (2;4;3;6), (25 3:4;6), (4;6:2;3), (4;2:6;3), (3; 652 4), (3:2;6;4) [

[111] Giéi he phuong trinh:
B4yt (y+z2)=xyz+14 (1)
v+ 2+ (r+2)=ayz—21 (2
B+ (e +y)=ayz+7  (3)

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Loi gidic
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M+ @2)+ @)=+ + 25+ (2P + 9+ 2%) (v +y + 2) = 3ayz
S@t+y+2)’ —3@+y+z)(ay+yz+za)+ @+ +2) (@ +y+z)=0
S (@ty+2) [+ +22 = (ayt+yz+ )+ 2P +y7+ 2] =0
- (wy+yztza) i R A =0(%)

r+y+z=0(xx)

TH (%) ta co:
2 2., .2
4y + 22— (ry+yz+z2x) >0
2 y2 2 (zy +y ) VT >0
4y +22>0

Dau” ="xdyrakhi: z =y =2=0

TH(xx) iz +y+2=0&2=—(x+y)

Thay vao (1) va (3) ta ¢6 hé phuong trinh sau:

{y3+xy(x+y):14(j)

P rry(rt+y) =7

Xétz =0

y' =14
(”@{027 (vn)

Xét x # 0 Dat: y = kx ta co:

<[><:>{x3 (K> + K>+ k) =14 (4)
2 (B +k+1)=7(5
(4):(5):>M:2©k3—k2—k—2:0©k:2©y:2x
k2 +k+1
Thay vao (5) ta dugc: c =1=y=2= 2= -3
Vay hé phuong trinh ¢6 1 nghiem la: (z;y; 2) = (1;2; —3)0

M Giai hé phuong trinh:
2+ a(y —2) =2
v} 4 y(z —x)° =30
242z —y)P =16
F¥¥% http://boxmath.vi - http://boxmath.vn - http://boxmath.vn - http://boxmath.va - http://boxmath.vn - http://boxmath.v - http://boxmath.va **¥*
Lot giai:
Ta dua heé vé dang:
r(z?+y* + 22— 2y2) = 2(1)
y(a® +y* + 22 — 222) = 30(2)
2(2? + y* + 2% — 22y) = 16 (3)
Lay (1) + (2) —2(3) taco: (z+y —22) (22 + 9>+ 2*) =0

r+y—2z2=0y=2z—x
Py + =0 c=y=2=0()
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Thay y = 2z — x vao phuong trinh (1) va (3) ta co:
v(20% + 2% — 222) = 2 (4)
2(42® + 52% — dxz) = 16(5)

it z = kx ta tim duge k = 2
Vay hé phuong trinh da cho ¢6 1 nghiém la: (z,y,z) = (1, 3,2)0

M Giai hé phuong trinh:
et + 2yt —r=-14+3V3 (1)
y' 22t —y=—5-3V3 (2)
zty—x=logg(y—=z) (3)

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Lo gidi
DK: y —z > 0 Lay (1) + (2) vé theo vé ta dugc:

1 1

x4+2x3—x+1+y4+2y3—y+120
1\? 1\?

2 2 —

<:><x +x—§> +(y +y—§) =0

{—1—¢§ —1+\/§}
=T,y € ;

2 2

Xét phuong trinh: 2 +¢ — 3 = 0 (x)
Gié st  1a 1 nghiém ctia phuong trinh (x)

3 o a 3a-—-1

:>oz2:—oz+§;oz:—oz +§: 5 ;042—204—1-2l
Tice 1a: 5 5 .
4 3 Y-
x x+4,y 5

Thay vao (1) ta duge: y — z = /3 Suy ra: © = _1;\/§;y = #3 théa (1);(2);(4)
Véi y — 2 = /3 (thoa diéu kien), thay vao (3) ta dugc:

1
z+\/§:10g3\/§<:>z:§—\/§

Vay hé phuong trinh da cho c6 nghiém duy nhat:
(z3y;2) = (—1—\/3. —14V3. 1—2\/3>D
r I 5 9 D)

114 | Giai hé phuong trinh:
2—2)(1—22)(2+y) (1+2y) =410z +1 (1)
2+ 2+ 22+ 2+ 2y + 2%y +1=0 (2)

**%* http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Lot giaa:
2)e (z+y+2)°+(xy—1°=0

1
cty+z=0 z=—(x+vy) z:—(:zr—k;)
= = =

zy—1=0 y—é
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Thay vao (1) , ta dugc:

e-n-20(2+2) (1+2) =110 (o)
& (2—2)(1—22) (%Jl) (xZQ) :4\/1—10(%%)
@(4_952);21_4‘702) :4\/1—10 (:c+ )
<:>4(x2+$>—17:4\/1—10(x+ )(3)
Dat:t=a+ L f| >2=22+ 5 =1* -2
(3) =4 (" —2) —17T=4V1- 10t
& 47 — 25 =41 - 10t

& (442 —25)" =16 (1 —10t) = 0
& (467 =20t +29) (2t +3) (2t +7) =0

K|

S

(:)t:—;(do|t|22)

& —l—l ’
T+ —-—=—=
T 2
S22+ T +2=0
—7++v33
Sr=—-""
4

.. -7+ V33 —7—4/33 7
V01$:T:>QZT:>Z:§
.. —7—v33 -7+ V33 7
VOI%Zij:Ti 25

(—7+\/§. —7-/33. z) (—7—\/@ —7+V/33. Z)D
4 ) 4 2)7 4 ’ 12

Vay hé phuong trinh da cho ¢6 2 nghiém la: (z;y; 2) = ; I

\&[ Giai hé phuong trinh:
w22 +2/3xy —2 =1 (1)
2(yz—=2)+y=0 (2)
Pr+24+r=1 (3)

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Loi giai:
T (2) ta co:
2z
2241

Yt —22+y=0y(FP+1)=2zy=

Tu (3) ta co:
1—22

14 22

r(+1)=1-22r=

Thé vao (1) ta duge:
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(1—22)  4v3z(1 - 22) 42
TR TN A
& (1+22)2+4\/§(1 —22) =422 + (1—1—22)2
@4\/52(1—z2)—822:0
<:>z[4\/§(1—22)—82] =0
(:)z(—4\/322—82—|—4\/§> =0

z=0
& z=—V3
V3

z = —

3

-Véiz=0suyra:y=0; =1

3 1
- Véi 2z = — SSuyra:y:—i; r=_—=

2 2
Vé6i z = — suy ra: —\/—g'x—l
T S T
1 3 1 v3 V3
Vay hé da cho c6 nghiem (x;y; 2) = (1;0;0); __;_L_;_\/g —;L—;£ O
2 2 2°2 3
116 | Giai hé phuong trinh:
ryz =8

2%y +y?z + 2% =73
oy —2)2+ylz—x)?+ z2(x —y)*> =98

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Loi giai:
Phuong trinh 3 tuong duong:
vy + oy + 2o + (2Py + Pz + 2%2) — 6ryz = 98
S ay? +y2t 4+ 2t =173
o ay? 4yt + 2t =73 =22y + P2+ 22
S@-—yly—2)z-2)=0=>r=yy=2z=x
Vay hé phuong trinh da cho ¢6 nghiém (z;y;2) = () (Ban doc tu giai)O

117 | Giai hé phuong trinh:
xy+x—3y=4
yz+z—5y =9

zx —bxr — 3z = —6

**EE http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****
Loi gids:
xy 4+ — 3y = 4(1)
Ta c6: yz + 2z — by = 9(2)
2o — br — 3z = —6(3)
Néu y=-1 thé vao khong thoa méan. Néu y khac -1 thi tit (1) va (2) ta dé c6:

_ 443y
L= y+1
_ 945y
2= R
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Thé vao (3) thi:

(4+3y)(9+5y) _ 5(4+3y) _ 3(9+5y) __
(3) < WHDT T yrl  oger 0

& 15y% + 30y + 11 = 6(y + 1)?
S92 +18y+5=0

9

y=—1 T2

3 =11

A 3
yz—gﬁ T2

i z=—1

Vay hé da cho c¢6 2 nghiem ké tren. O

2 St dung phuong phap dat an phu

Giai he phuong trinh:

9
2xy +12 (2?2 + y?) + ——— =85
( o

6z (r+y)+3=13(z+vy)

**%* http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Lot giaa:
Viét lai heé phuong trinh dudi dang
2
9<x+y+—> +3(z —y)* =103
vy (1)
3 <:c—|—y—|——) +3(x—y)=13
rTy

=T+ —i——l (| | > 2)
a=2 a
Y Tty =

bat . Ta co:
b=x—y
10
9a* 4 3b* = 103 26> —13b+ 11 =10 b=1=a=—
(I) = & & 1 3
3a+3b=13 3a=13-3b b:?:a:—é (loai)
n 1 10
10 Tyt —— = 2 —1
Vé6ia = —,b=1 thi: r+y 3 @(x;y)z(—;—);@;l)
3 roy=1 33

Vay hé da cho c6 hai nghiém nhu trén [J

Giai he¢ phuong trinh:
(4z+% . 1) (4y+% . 1) —7omtl (1)
4544+ 27 T2 6+ 14 =0 (2)

**¥* http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Lot giaa:
— 97
bat : " (u>0;v>0)
v=2Y

Phuong trinh (2) tré thanh u? + (v — 7)u + v? — 6v + 14 = 0, ¢6 nghiem khi

A=(v—7)7—40>+ 240 —56 >0
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\]

@—3@2+1Ov—720@1§v§§

Mit khac viét phuong trinh (2) du6i dang v? + (u — 6)v + u® — Tu + 14 = 0, ¢6 nghiém khi
A= (u—6)%—4u? +28u — 56 > 0

10
<:>—31ﬁ+16u—20z()<:>2§ug3

1 1 7
Phuong trinh (1) tuong duong véi (2u — —) <2U — —) = -

u v
Xéthamsézz:%—;,tzl, céz':2—|—t—2>0,‘v’t21

Do d6 ham s6 z dong bién véi t > 1
7

1
u>2=32u——> -
= = 1 1\ _ 7
Khi dé: ! 2 5 (2u——> <2v——) >3

v>1l=>2v—->1 u
v

JE u=2 r=1
Dau bang trong phuong trinh (1) xay ra khi { & {
v=1 y=20

Vay hé da cho ¢6 1 nghiém la : (z;y) = (1;0)0

Giai hé phuong trinh:
V+r+ry—6y+1=0 (1)
vr -8y +2?y+ax=0 (2)

**%* http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Lot giaa:
Lay (2) tru (1) ta dugc:
ry(y* + o —1) = (3y — 1)°
Ta c6 hé phuong trinh
wy(y’ +o—1) =By -1 (3)
V4+r+ay—6y+1=0 (4)

v=2xy
v(u—1)=(3y—1)° v(6y—v—2)=3y—1)>
=
u+v=>06y—1 u=06y—1—-wv
v2 =203y — v+ By —1)°=0 (v—3y+17°=0
= =
u=06y—1—-wv u=6y—1—-v
v=3y—1 ry =3y —1
= =
u =3y y? +x =3y
By—y)y=3y—1 Y’ =3y*+3y—1=0
= =
x =3y — 1> r =3y — 1y
(y—1)"=0 y=1
= =
=3y — y? T =2
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Vay hé phuong trinh ¢6 1 nghiém la: (z;y) = (2;1)0

Giai hé phuong trinh:
23+ 3xy? = —49
2? — 8xy +y? =8y — 17x

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Loi gidic

u+v
. u=x+y r= 2 R N
Cach 1: Dat: & u— Ta dua hé phuong trinh ve dang:
v=r-—y _
YT
u’ +v® = —98
— 3u® + 5v* = —9u — 250

Ta nhan phuong trinh thi hai v6i 3 roi cong véi phuong trinh thit nhat ta duge:
(u—23)"4+w+5)>=0
Su—3=-v-95
Su=—v-—2
Thay vao phuong trinh thit nhat ta dugc:
(—v—2)" + 0% = —98
S0P +20—-15=0

v=3=u= -5
=

r=-1 r=—1
vV
y=-4 |\y=4
Vay hé phuong trinh c¢6 2 nghieém la: (z;y) = (—1;—4),(—1;4)0
Cach 2: Nhan phuong trinh thit hai ctia hé véi 3 roi cong cho phuong trinh dau ta duge:

Ta suy ra:

(z+1) ((z = 1)*+3(y —4)*) =0

T do ta giai hé tim nghiem(]

Giai hé phuong trinh:
1
4y =
Y75

o7
4a? + 3z — % = —y(3r +1)

*¥*** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Loi gidi:
Heé phuong trinh dugc viét lai thanh

5 +y°) =1

47
2x2—2y2+31:+3xy+y:%
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Ta thay:

47
20% — 22 + 32+ 3zy +y = —
25
47
@(2x—y)(x+2y)+(2x—y)—|—(a:+2y):2—5
a=2r—vy
bat . Ta co:
b=z+ 2y
a>+ b =1
47
b p— =L
ao + a + 95
(a+b)* —2ab=1
= 94
2ab + 2 2b = —
W= oy
2ab = (a +b)* — 1
A 144
b+1)7="—"—
(a+b+1) o
- -
b=t
a+ 5
12
ab:%
\
- ( +0b 17
a+b=——
5)
1
abzﬁ
L\ 25
Ta thay hé phuong trinh thit hai vo nghiém, hé phuong trinh thit nhat c6 2 nghieém la:
3 4 2 11
a= - a=- r=- r=—
5) 5) 5) 25
I TR Tl TR I TR
5 ~5 75 W

21 11 2
Vay hé phuong trinh da cho c¢6 2 nghiém: (z;y) = (5, g> , <%, 2—5> O

@ Giai hé phu’dng trinh:
2 3 2

(1)

5
x4+y2+my(1+2x):—1

***% http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Lot giaa:

5
Py +ay (@ fy) +ay=—
(1) =

(x2+y)2—|—:r;y: —Z

D
u+uv+v:—1 (1)
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Lay (2) — (1) vé theo vé ta dugc:

) u=0
v—-—u—w=0cuu—1—-v)=0&
u=1+v
" 5
-VOlu:O=>v:—Z
- V6i u = 1+ v, thé vao (2) ta dugc:
9 1 3
u+4du+l1=0Cu=—-=v=—=
2 2
Ta xét 2 truong hop sau:
5
u=20 2’ +y=0 y = —x° :34
5 < 5 < 5 5 =
,U:_Zl xy:—z x :Z 325
16
1 1
u=—7 x2+y:—§ x2—
B 3<:> B 3 = B <:>
V=3 TY = —3 rYy = —

Vay hé phuong trinh da cho c¢6 2 nghiém la: ( <\/j —4 3/~ ) ( )

Giai hé phuong trinh:

at=2r=y' -y (1)
(@ —y?)’ =3 (2

*¥*** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****
Loi gidi:
a=x+Yy
Dit: { b=z — y. Phuong trinh (2) trd thanh: (ab)’ = ¢* < ab = ¢
=2
Ta co
a+ b a —b ab
Py =t ) = | (5 2 )]=3<a2+62>
5 b a—b a+3b a+ cb
xr — = Q — = =
Y 2 2
. ab a+c3b
Phuong trinh (1) tré thanh 5 (a® + %) = 5 e (a*>+b*) =a+c3b
Hé phuong tuong duong véi
c(a®+b*) =a+c (3)
ab=rc (4)
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T (4) ta suy ra b = E, thay vao (3) ta dugc:
a

(:)ca4—|—03:a3+ac4
& (ca—1)(a®—¢*) =0

1
Sa=-Va=c
c

. 1 V3 +1 V3 — 1
Néua:c:bzltacé:xzc—'— :\/_2+ Y V3

2
. 1 . 1/1 1+¢ 2 1/1 1-c
Neuazz,bZCchlx:§(z+02): 5 %;yZE(__g)
1

Z

Giai hé phuong trinh:

2z —y+2)(2x+y)+ 6z —3y=—6
VETT 4 T4

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****
Loi giai:
s 1 1
bieu kién: z > —§;y >1

bat a = v2x + 1;b = /y — 1. Ta ¢6 he:

(a® = b*)(a® + %) + 3(a®> — 0> —2) = —6
a+b=14

4(a—Db)(a®+b>+3) =0
=
a+b=4

a=1b 3
& Sa=b=2r==y=5
a+b=14 2

3
Vay nghiém ctia hé phuong trinh 1a 2 = —;y = 50

[9] Gii he phuong trinh:

5
8(x? +y?) + 4oy + ——— =13
( ) (z+y)*

2r +

=1
T+

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Loi giai:
Dieu kién: z +y # 0

Viét hé phuong trinh dudi dang

http://boxmath.vn/
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la| > 2

a=xr+y+ , ,
Dat Tty . Hé phuong trinh tré thanh
b=z—-y
5
5a° + 3b* = 23 a=2 a=-7 _
& \Y 9 (vo nghiém)
a+b=1 b= -1 ="
4
Ja=2
Véi , ta co:
b=-1
=2 2_ —
:c—l—y+x+y @{(any) 2 +y)+1=0
r—y=-1 z—y=-1

r—y=-—1 z—y=-—1

(z+y—17=0 r+y=1 T =
= = =
y=1

Vay hé phuong trinh ¢6 nghiem duy nhat: (z;y) = (0;1)0
10| Giai hé phuong trinh:
x
r+y+—+ Y_y
x
2 2

x
r+y+—+—=4
Y x

Lot giaa:
Diéu kién = # 0,y # 0.

Hé tuong duong
Ty + S =y

(z+y) (%) =4

— 4
YTV Khi d6 he 6 thanh

bat
0 U:szryz
zy
u+v=4
Su=v=2

uv =4

Vé6i u = v =2, ta duge
rTH+y=2 )
$2+y2:2 Sr=y=

zy

Vay hé phuong trinh c6 nghiém duy nhat: (z;y) = (1;1)0

**%* http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

11| Giai hé phuong trinh:
x10g2y — 4y

ylong — 8

http://boxmath.vn/
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Loi gidi
Diéu kien: z,y # 0
Logarit co s6 2 hai vé phuong trinh ctia hé, ta dugc

logyzlog,y = 2 + logyy
log,zlog,y = 3 + logyx

Dat a = logyx, b = log,y. Ta dugc he
abz?—i—b@ b—a=1 (1)
ab=3+a ab=2+0b (2)
Thay (17) vao (2’) ta dugc b(b—1) =2+ b b=14 /3.
—Véib:1+\/§suyraa:\/§. Tfrdé,tacéx:10g2\/§,y:log2(1+\/§)

—Vc’ﬁbzl—\/gsuyraa:—\/g. Tu do, tac()x:logQ(—\/g),yzlogg(l—\/g)
Vay hé phuong trinh ¢6 hai nghiém (z;y) la: (logQ\/g; log, (1 + \/5)) ; (log2 (—\/g) ;log, (1 — \/g))D

12| Giai hé phuong trinh:

Ve—1+y—1=4
Vr+6+y+4=6

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Lot giaa:
Diéu kien: z > 1,y > 1
Cong va trit vé theo vé hai phuong trinh, ta dugc he:

Ve+1+vVe+6+y—1+y+4=10
Ve+6—vVr+1+yy+4—y—-1=2

Ve+1+Ve+6+y—14+y+4=10
< 5 . 5 ,
Vi+l+yVz+6 Vy—1+y+4

Dita=+vVr+1+vVr+6,b=+y+4+y—1. Tacohe:

5 5
-+ - =2 ab = 25

a+b=10 a+b=10
=
a b

Suy ra a,b 1d nghiém ctia phuong trinh: X2 — 10X + 25 =0
Dodba=b=5dandénz =3,y=>5
Vay hé phuong trinh ¢6 nghiém (z;y) 1a (3;5)0

13| Giai hé phuong trinh:
202 —x? =1 (1)
208 — P =2y —z (2)

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Loi gidi
Néu 2 = 0 thi hé tré thanh

2y" =1 .
X (vo nghiém)
y +2y=0
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Vay = # 0
Chia phuong trinh (1) cho z?, phuong trinh (2) cho 23, ta dugc

Dit an phu: . Hé tré thanh:

8|8 I=

20> —1=b (3)
2 —a® = 2ab—b(4)

Thé (3) vao (4), ta dugc:
56 — 20> —2a—1=0% (a—1)(5a*+3a+1) =0 a=1

. Y . r=y=1
Véi a = = = 1; thé vao (1) suy ra

Vay hé c¢6 hai nghiém (1;1) hoac (—1; —1)0

14| Tim m dé hé c6 nghiem
2 —-1)—VJy—-1=m-—-2
2—1)—Vr—1=m-—2

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Loi giai:

Vy—1l=u,u>0
vr—1=v,0v>0

Dat

Hé phuong trinh tré thanh
202 —u=m—2
{2u2—v—m—2
=20 —u®) + (v —u) =0
S w—u)(2v+2u+1)=0
Sv=u(2v+2u+1>0)
=Sx=y
Thay vao hé ban dau ta duge
2x—\/m:m
42’ —dmr+m? =x—1

sS4 — (dm+Dr+m?>+1=0
Dé hé c6 nghiem khi

15
4x2—(4m+1)x+m2+120<:>Ax20<:>m2g
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15| Giai hé phuong trinh:
1 1
rT+—+y+-=5
x Y

2 2 1
xT +;+y +E:9

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Lot giai:
Phuong trinh trong hé ta viét hé duési dang:

(x+é) + (y+§) =5 (1)
(x+§)2+ (y+$>2:13 (2)

Lam gon lai he, ta dat:

1

T+—=a a+b=>5 a=5—b
{ & &

y+—-="0 a4+ b? =13 20> —10b+12=0 (3)
Y

Giéi phuong trinh (3), ta c¢6 nghiém:
& 267 —10b+12=0
Sb=3

- Véi: b = 3 dan dén a = 2, ta c¢6 dudc he:

1
$+%:2 ?—2x4+1=0 T =
= =
y+ =3 2 —3y+1=0 y:?’iQ\/g
3 5 3—+bH
Vay hé da cho ¢6 2 bo nghiém (z;y) = (1; +2\/_> , (1; 2\/_>D

m Giai hé phuong trinh:

V2cr+y+1—yr+y=1
3r+2y=4
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Lot giai:
Ta dat: a =2 +y va b = x + 1, hé phuong trinh da cho tré thanh:

Va+b—a=1 b —2b+1=4a

= 5—0b
2a+b=5 @=—5
Dan dén ta c6 phuong trinh sau *> = 9
V6i b = 3 suy ra dugec a = 1, ta c¢6 hé:
r+1=3 T =2
54
r+y=1 y=-—1
V6i b = —3 suy ra dugc a = 4, ta c6 hé:
r+1=-3 r=—4
=

Vay hé phuong trinh da cho ¢6 2 bo nghiem (z;y) = (2; —1), (—4;8)0
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118/ Giai hé phuong trinh:
Va2 4+ y? 4+ /2ry = 8V2
Vit /Yy =4
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Lot giaa:
Diéu kién: z,y > 0. Ta dit nhu sau o +y = a va 2,/xy = b, ta c6 hé sau:

V2a? -0 +b=16
a+b=16
Dan dén ta c6 phuong trinh sau :v/2a? — b? = a, nén:

(a—b)(a+b)=0 (b>0)
V6i a = b thi ta c6 két qua sau:
rty=2yrye (Vo -y’ =0 V= y=c=y=4

Véi a = —b thi ta c6 két qué:

r+y=-2/zy < (Vo +y)? =0%& xr=—/y (loai trudng hop nay)
Vay hé phuong trinh da cho ¢6 bo nghiém (z;y) = (4;4)0

119 | Tim m dé hé phuong trinh sau c6 nghiem
r+y+ai+y? =8
zylx+1)(y+1)=m

*#**% http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Lot giaa:

N 1
Ta dit: a = 22 + 2 vd b = y? + y vdi diéu kien <a;b2 _4_1)

) a+b=38
Hé phuong trinh da cho tuong duong véi hé:
ab=m

Suy ra a, b 1a nghiém ctia phuong trinh: X2 — 8X +m = 0(1)

Diéu kign dé (1) c6 nghiem 1a A’ =16 —m > 0 < m < 16 ()
1

Hé c¢6 nghiém khi va chi khi (1) ¢6 nghiem X > T

N 1
Mit khéc, véi dieu kieén (), phuong trinh (1) ¢6 nghiem x =4 — /16 — m,x =4+ /16 — m > 7T

Vay m < 16 1a gia tri can tim.

@[ Giai hé phuong trinh:
VEHVI=3=3
VT 3+ 5=3
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Lot giaa:
Viét lai hé phuong trinh dudi dang nhu sau:

VIHVI =3+ i+ Vy—3= N \/E+\3/a:—3+\/§+\?/)yT3:6

VIV =3 -+ —3=0 VZ+vVE—3 Ji+Vy—-3
Ta dat a =z +Vx —3va b= /y++/y — 3, dan dén he:

0
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Vay nén tacé:a=5b=3
Vay ta c6 heé:
Vr++vr—3=3 r=4
<~
VY+VYy—3=3 y=4

Vay hé phuong trinh da cho c6 nghiém: (4;4)0

21 | Giai hé phuong trinh:
1

4+ =09
z oy

(e ) ) ) -
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—_

Loi gidi:
. z #0
Dieu kién: 7
y70
1 n 1
N — = U
pat { V& VY
R

Hé phuong trinh tré thanh:
u? — 3uv =9
u(u+v+1)=18
u?—3uv =9 (1)
w =18 —u? —u (2)
Thé (2) vao (1), ta dugc:
u® +3u” + 3u—63 =0
e(u—3)(u”+6u+21)=0

Su =3
Vi 3, ta dug 2. Khi do ! ! 1& hai nghié Ga phuong trinh
1 U= a CvV = 4. 1 d0, ——, —— la nhal1 n 1e1m cua 11 rinn:
) v 7%7\3/5 g v p g
2 —3t+2=0
t=1
&
[t:2
Suy ra:
L 4 Ly 1
3 r=1 3 _ -
\{E & 1 hodc \{E s 7T
v v
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22| Giai hé phuong trinh:

$2+I+2 $2+2
\/ R e el

r/2xy +5r +3 =4xy — br — 3

***% http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Lot giaa:

(v +y)* —ay
Dit 3 , didu kien: u > 0,v > 0.
. \/(fr+’y) — 2ay
N 2

Khi d6 phuong trinh thit nhat cia hé tré thanh:
(u+v)? = 6u® — 20°
Sbu? — 2uv — 30* =0
<(u—v)(bu+3v) =0
SUu =0
Vé6i u = v, ta dugc

(x4+y)?—ay  (z+y)?— 2y
3 n 2

Thé y = x vao phuong trinh thit hai ctia hé da cho, ta duge:
V222 + 5x + 3 = 42® — 5x — 3
Dit u = V222 + 5z + 3, diéu kien u > 0.

Khi d6 ta duge hé phuong trinh sau:

2

Srz-y)=0cy==2

w? =222 + 5z + 3

xu = 42> —5r —3

S ( +a:>2 <5$>2® u =2
uyra: (u+ =) = —

Y 2 2 U= —3x
V6i u = 2z, ta dugec y =z = 3.

5— /109
1
V1 V1
5 \/09;5 \/09>’(3;3)D

V6i u = —3x, ta dugec y =z =

Vay hé da cho ¢6 2 nghiem (z;y) = ( 14 14

23 | Giai hé phuong trinh:
?+ay+yt=3y—1

2P aty=a>—2+1
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Lo gidi:
Néu y = 0 thi hé phuong trinh vo nghiém.
Xét y # 0, viét lai he phuong trinh dudi dang:
? + 14yl +y—1) =2y
(@*+ Dy(z +y - 1) =y

http://boxmath.vn/ 87




?4+1=a ,
bat . Hé da cho trd thanh:

?+1=y (1)
a+b=2y a=y 2+l=y
y=2—z (2)
—1£+5 5 5
Thay y = 2 — x vao phuong trinh (1) ta duge: 2° + 2 —-1=0& 2 = 2\/_$ _ :FZ\/_
-1 5 b—+DH ~1—-+5 5 5
Vay hé phuong trinh c6 2 nghiém: (ﬂﬁ;y):( ‘5\/_7 2\/_>7< 2\/_; +2\/_) -

\2_4[ Giai hé phuong trinh:
(z —2010) (2011 + 2012+/y — 2013) = 1

(V' —2010) (y — 4024) = 2012

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Loi gidic

bt 1= v —2010
Q
v=+y/y — 2013
Hé phuong trinh trén tuong duong
1
— — 20120 = 2011 (1)

3 _
01 +20120) =1 ] o5
, 2012
¥ — 2= 2011 (2)

u(v® — 2011) = 2012
u

Trit vé theo vé clia tiing phuong trinh trong hé, ta dudc:

1 I v, 1
——v) |5+ -+v"+2012) =0cv=—
u (% u u

1
Thay v = — vao phuong trinh (1) ta dugc:
u

v=—1 u=—1
v? — 20120 — 2011 =0 & (v + 1)(v* —v —2011) = 0 < 1+vVR045 = |, _ 2
v 2 14 /8045
Vay hé phuong trinh c6 3 nghiém:
3
2 s 1+ /8045
z;y) = (2009;2012), [ 2010 + | ——— ) ;2013 4+ | ————
(wiy) = ) <1j:\/8045) ( 2 )
@ Giai hé phuong trinh:
T+y=38 (1)

Va2 +9+4/y?+9=10 (2)
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Loi gidic
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Hé phuong trinh da cho tuwong duong véi hé:
V2 +9—x+ /Y2 +9—-y=2
Vai+94+z+/y2+94+y =18

bat 9 9
u= x2+9—:1:<:)u:—<:>\/1:2+9+x:—
\/;1:2 9+ U
9
=VP+I—ye v S VP + Ity =—
VYE+9+y v
Khi do6 ta c6 hé sau:
u+v=2 u+ov=2 u=2-0
9 9 = & Su=v=1
— 4+ - =18 wyo =1 U2—20+1:0

u v
Véiu=v=1suyra:z =y =4

Vay hé da cho c¢6 nghiém duy nhat (z;y) = (4;4)0

Trude hét ta c6 bat dang thic sau day:

\/x§+y%+\/x§~l—y§ > \/:B1~|—a:2)2+(y1+y2)2

. x
Dau "=" xay ra < n_n

Z2 Y2

Chiing minh:

Xét vecto:
U= (z1;91) 73 = (22;92)
Khi do:
"
u+ v = (T1+ 22591 + o)
Ta co:
‘U‘Jr U+ 2+y%+\/963+y2>\/x1+xz)2+(y1+yz)2
Dau "=" Xayra<:>ﬂ v ciing huéng < « = kv (k>0)<:>—1—£>0:>Dpcm
T2 Y2

ap dung bat déng thtc trén ta dugc:

VrT 32+ \/y? +32 > \/(x+y)2—|—(3+3)2:\/82+62:10

T
T

Dau "="xdy ra < { Y Sr=y=4
r+y=2~8

Vay hé da cho ¢6 nghiem duy nhat (z;y) = (4;4)0
Binh phuong hai vé (1) ta dugc:
(1) & 2* + 9> + 22y = 64 & 22 + y* = 64 — 2y
Tiép tuc binh phuong hai vé ctia phuong trinh (2) ta duge:
(2) & 22+ y* +2¢/(22+9) (y2 + 9) + 18 = 100
P+ 20222 + 9 (22 + y2) + 81 = 82

T hai diéu trén ta co:

2¢/22y% 4+ 9 (64 — 2zy) + 81 = 18 + 2yz (%)
bat: t = xy ta dugc:
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t>-9
t? — 18t + 657 = 81 + 18¢ + ¢

VI2 18t + 657 =9+t <

&t =16
&y =16
Do do6 ta c6:
r+y=38 rT=8—y
=
xy = 16 y> —8y+16=0
Vay hée da cho c¢6 nghiem duy nhat (z;y) = (4;4)0

Sr=y=4

@[ Giai hé phuong trinh:

1+y2+z2+ 4221
x2+y2 x2+y2 x2+y2

(:B2+y2) x2+y2—|—(y2+z2)\/y2+22:\/y2—|—x2—|—3\/y2—|—22

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Lot giai:
u = /.I'2+2
Dat: Y (u,v>0)
v=/y?+ 2?2
Do dé6 hé da cho dua vé dang:
v? v 1 ) )
1+ =4+ -—=—= ut+uv+v-=1
w? o ou u? &
wd + 03 = u+ 3v (u+v) (W —uv+0v2—1)=2v
u? +uv+v? =1
~
—2uv (u +v) = 2v

u? +uv+v? =1
v +uv+1)=0
Ta thay rang:

1\° 3
u2—|—uv—|—1:(u+§v) +Zv2+1>OVu,v20

Do doé:
u? +uv+02 =1 u==+1 u=1
(I) & & (Viu, v>0)

T do suy ra:

2+ =1 r==1

=

yP+22=0 y=2=0
Vay hé phuong trinh da cho c¢6 nghiém (x;y; z) = (1;0;0); (—1;0;0)0
Dé thay # = y = 2 = 0 khong 13 nghiém ctia hé phuong trinh
Chia hai vé phuong trinh cho (22 + y?) /22 + y2 va dat:
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_y2+22

U =—-
x? 492
B 1
x? + y?
Ta ¢6 dude hé:
l+u?+u=v

1+ u?=v+ 3uw
Trit vé theo vé hai phuong trinh trong hé méi ta dugc:
wHu—ut=-3wsuw—u—-1-3v)=0 (¥
Thé tiép v = 1 4+ u? + u vio (x) va bién ddi ta duge tiép:
(W +2u+2) =0 ul(ut+1)’+1] =0
Su=0=v=1
T do ta suy ra:

2 2
Yy +z
2rg 0 J)yHs=0Jy=2=0
L ? +y? =1 T ==+l
x2+y2

Vay hé phuong trinh da cho ¢6 nghiém (x;y; z) = (1;0;0); (—1;0;0)0

\2_7[ Giai hé phuong trinh:
(x+y)'y=9 (1)
B —yP=7 (2

**%* http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Ta nhan thiy y = 0 khong phai 1a nghiém ctia hée
Chia hai vé (1) va (2) cho 3? ta dugc:

Lot giaa:

bat
x
u=—
Y
1
Ty
Khi do6 ta dugce:
(u+1)> =9

w—1="v

T do suy ra:
Tu+1)?=9(u®—1) &9’ - 7u — 14u— 16 =0

& (u—2) (9u” +11u+8) =0

u=2=0v=1
9u® + 11u + 8 = 0 (v0 nghiém)
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Vay hé da cho ¢6 nghiem (z;y) = (2;1)0

Ta sé giai bang phuong phap ham s6 nhu sau

Tu phuong trinh (1) ctia hé ta suy ra y > 0 két hop diéu nay véi phuong trinh (2) clia hé ta suy ra
x>0

Rit z theo phuong trinh (1) ta dugc:

3
T=——y

VY

bat Jy=1t; ¢t >0 thé vao phuong trinh thi hai ctia hé va thuc hién rit gon lai ta duge phuong
trinh:
(3—13)° —t* =713 =0

Xét ham so:

O =0B=1)° =t =73 v6it >0
Ta co:

Fit)=—92(3—t3)° —9t8 — 2142 < 0 ; Vt >0

Nhu vay ham s6 f(¢) 1a ham s6 nghich bién trén (0; +00)
C6 f(1) = 0 nén ¢t = 1 1a nghiém duy nhat
Tiut=1suyray=1; z =2 Thi lai ta thay théa man hé da cho
Vay hé da cho ¢6 nghiem duy nhat (z;y) = (2;1)0

|28 Giai he phuong trinh:
#(2+3y)=1
r(y*—2)=3
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Hé phuong trinh da cho tuong duong véi:
2 (24 3y) =1
3 (y° — 2)3 =27

Ta thay x = 0 khong théa man hé nén suy ra:

3 3 _ y' =2 3_
(y°—2)" =273y +2) & 3 =3y +2

Loi giai:

3

Dat: ¢t = y = ta c6 hé phuong trinh déi xting loai 2:
3 =3y +2
Y3 =3t+2

T do suy ra:
P—y’==30t-y e lt-y E+yt+y*)=-301-vy)
St-—y)(+yt+y*+3)=0
t=1y

=
4+yt+y*+3=0
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Vé6i t = y suy ra:

y=-1=z=-1
P -2=3yey-3y—-2=0& 1
y:2:>x:§

V6i 12 + yt + y? + 3 = 0 () ta dé dang c6 dugce phan tich nhu sau:
2 4
1
Vay hé phuong trinh da cho ¢6 nghiém (z;y) = (—1; —1); (5, 2) O
Dé thay x = 0 khong théa man hé nén ta dua hé vé dang:
243y =

1\* 3
t2+yt+y2+3:(t+—y) + -y +3>0Vt,y € R= (%) vo nghiem

3
v 2=

ISHNECS

Cong theo vé hai phuong trinh trong hé mdi ta dugc:
1 3
S4+3y=—+-(»
/ v Ay=—+ - ()
Bay gio ta xét ham so:
ft) =t +3t (teR)
Ta co:
f/(t) = 3t> +3 > 0 Vt € R = Ham s6 dong bién tren R
Vi vay:
1 1
(*)ﬁf(y)—f(;) Sy=_suy=1
Thay lai vao phuong trinh dau tién ctia hé ban dau ta dugc:
xr=—1(théaz #0)=y=—1

23 + 32 +1=16 (z+1)°2c-1)=0< 1 .
wzi(thoax#0)$y22

—_

Vay hé phuong trinh da cho c¢6 nghiém (x;y) = (—1; —1); (5, 2> O

@[ Tim m dé hé phuong trinh sau cé nghiém :
2Vrzy—y+ax+y=5 (1)
Vi—z+/T—y=m (2)
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Loi gidi:
T (1) suy ra:

B+l =viy—y) e @+y)?—10(z+y) +25 = 4oy — dy
a4y — 20y — 100 —6y+25=0
st -2y +5)z+y*— 6y +25=0(x)

Ta xem (%) la phuong trinh bac hai an 2. He da cho c6 nghiem
S AN =(y+52 -2 +6y—25=16y > 0<y >0

Diéu kién ctia bai toan sé la:
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Khi do:
e (Vo—1+) =4 Va—1+,5=2

Dit: a = vz — 1 ; b=,yv6i0<a<2;0<b<1tacohe:

a+b=2

Vi—a?2++V1 -0 =m

= fla)=vV4—a2+vV—-a>+4a—3=m (xx)v6i1 <a <2

Lap bang bién thién ham s6 f(a) trén doan [1;2] ta thay rang (%*) c6 nghiem < 1 < m < V3
Vay diéu kién ctia m dé hé ¢6 nghiem la: 1 <m < /3 O

30| Tim m dé hé phuong trinh sau c6 nghiém :
Vr+1+y+1=3
sy+1+yvz+1+vVe+1+y+1=m

**%* http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Loi giai:

o r> -1
Diéu kién:
y>-—1
Ta viét lai hé phuong trinh duéi dang:
Vitl+y+ri=3 o VEE T T =3

Vitlz+D)+Vz+1(y+1)=m Ve+IWy+I(Ve+1+y+1)=m

u=+z+1
v=yy+1

Ta c6 duge hé mdi:
u+v=3 u+v=
w (u+v) =m uy =
Suy ra u;v la nghiém phuong trinh:
t2—3t+%:O@m:—3t2+9t (%)
Do d6 yéu cau bai toan tuong duong véi tim m dé phuong trinh (%) c6 nghiem trén [0; 3]
Xét ham sob:
f(t)==3t24+9t; t € [0;3]
- Ta co:
flt)=—6t+9=0&1t=

M|
b
N

- Lap bang bién thién ta suy ra () ¢6 nghiém tren [0;3] < 0 < m <

R 27
Vay gid tri m can tim la: 0 < m < ZD

31| Giai hé phuong trinh:
at FAx? oy — 4y =2

%y + 222 + 6y = 23
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Loi gidi:
Bién déi hé phuong trinh dua vé dang:
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(@2 +2)"+ (y—2)° =10
(22 +2)(y—2)+4 (2> +2)+4(y—2)=19
u=x%+2
Dat: (u>2)
v=1y — 2
Ta c6 dugc:
u? + 02 =10 (u+v)"—2uw =10 (1)
=
uv 44 (u+wv) =19 w+4(u+v)=19 (2)

Thay (2) vao (1) ta duge:
(u+0v)* —2[19 — 4 (u+v)] = 10
s u+v)’+8u+v)—48=0

u+v=4 =uv =3
=
u+v=-12 =uv =067

Xét t6i dieu kien: (u + v)2 > 4uv ta duoc:

u+v=4 v=4—u
=
uv = 3 w —4u+3=0
v=4—u
=

u = —1 (loai) hoac u = 3 (théa)

Vé6i u = 3; v =1 ta dugc:

22 +2=3 r ==+l
~
y—2=1 Y=

Vay he 6 nghiem (z;y) = (1;3) ; (-1;3)0

@ Giai hé phuong trinh:
rt =42+ -6y +9=0

2’y +a’+2y—22=0
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Lo giai:
Dit u = 22 — 2;v = y — 3 hé phuong trinh (I) tuong duong:
u? + 0% =4
w4+ 4(u+v) =38
Hé phuong trinh déi xing trén co

u+v=2
(1)
uv =0
=
u+v=-—10
(vo nghiém)
uv = 48
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r =12
2_24y—-3=2 =3
He (e { " Y |V
(2 —2)(y —3) =0 T =42
y=>5

Vay hé phuong trinh da cho cé nghiem (z;y) = (+2;3), (£v/2;5)0

33| Giai hé phuong trinh:

vity+yr—y=38
vVt + xy — xy? — y3 =12
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Loi giai:
r+y>0
r—y>0
Viét lai hé phuong trinh:

Diéu kién:

Vrt+y+yr—y=38
V(i +y)?2(zr—y) =12
Dat u = /xr +y,v =Yz —y, (u,v > 0). Hé phuong trinh (I) tuong duong:

(1)

u+v=3_8
uw.v =12
[ r+y=4 x = 650

= g

T—y=06 y = 646
v =

= =

u =

r—y=16 y =10

Vay hé phuong trinh da cho ¢6 2 nghiém (z;y) = (650; 646), (26; 10).0

\ﬁ[ Giai hé phuong trinh:
(x—y)3+y=3
22+ 22y — 5y* — 5xr + 13y =6

F*¥* http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Lot giaa:
Viét lai hé phuong trinh:
2 = 2zy+y*+y=3
2%+ 2xy — 5y* — 5+ 13y =6
bat x = a+ 1;y = b+ 2 hé phuong trinh (I) tuong duong:
a?—2ab+V*—2a+3b=0 (1)
a® +2ab —5b* +a—5b =0 (2)
Nhan —3 cho (1) r6i cong (2) ta dugc:
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—2a* + 8ab — 8b* + T(a — 2b) = 0
& —2(a* — 4ab + 4b*) + 7(a — 2b) = 0
& (a—2b)(—2a+4b+7)=0

[ rz=1
y =2
r=3
y=3
= 2b [ ( —2—
K - L 1422 V15)
—2a+4b+7=0 1 2
| y=3(-2- VD)
( x_1+2(—2+\/1_5>
N 2
1
\ y::§(_24_vﬁ§»

Vay hé phuong trinh da cho c¢6 cac nghiém:

@w%=ﬂﬂ%@ﬁ%<1+%_2_¢E»1P2—JEO,(1+%_2+¢E%%P2+Jﬁg 0

2 "2 2

35 | Giai hé phuong trinh:
w?—2zy+r+y=0
ot — 42’y + 322+ > =0

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Lot giai:
Nhan thay (x,y) = (0,0) 1a 1 nghiém ctia he:
Xét (z,y) # (0,0)
bat: y = tx. Hé phuong trinh tuong duong :

2?2 =2+ +tr =0 r+t—2tx+1=0
ot — 4tz 4 322 + 222 = 0 < 22+t —4txr +3=0
Ditz+t=S,at=2"P
S—2P+1=0
S?—6P+3=0
[ s=0 [ z+t=0 | r—9 _
le e 1 (vd nghiem) . (vo nghiém)
& 2 & 2 &
S =3 r+t=3 r=1
P=2 x.t=2 y=2

Vay hé phu’d-ng trinh da cho c6 nghiém (z;y) = (0;0),(1;2),(2;2) O

36 | Giai hé phuong trinh:
Py(l+y) +22y*(2+y) +2y* —30=0
?y+ar(l+y+y’)+y—11=0

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Loi gidi:
Dita =z +y;b=ay (a® > 4b)
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ab(a +b) = 30

ab+a+b=11
Datab=t;a+b=Fk (k*> 4
.
- - r=(1;2)
=0 0= y=(2;1)
th =30 t=6 b=2 i
Ny =L |, 54421 5—+21
t+k=11 k=6 r=>5 2 72
t=-5 y=1 5—+21 5++/21
L L y = ;
\ 2 2

Vay hé phuong trinh da cho c¢6 nghiém

(z;9) = (1;2);(2;1); (

5+\/ﬁ_5—\/ﬁ> <5—\/ﬁ_5+\/ﬁ>m

2 2 ' 2 2

[37] Gii he phuong trinh:
r+2y+2y/dr+y=1 (1)
2(z +3) = /46 — 2y(3 + 8z + 8y) (2)

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Loi giai:
Phuong trinh (2) tuong duong véi:
V46 — 16y(x +y) — 6y = 6 + 2

z > -3
~
42 + 16y(x +y) + 169> + 24x + 6y — 10 =0 (3)
x> -3
4(x +2y) + 6(4x +y) = 10
Dat: x + 2y = u; /4x + y = v > 0 cho ta hé:

3
4u? + 6v2 = 10 v=1 T=z
= = 5
u+2v=1 u=—1 y=—=
7
S . < . . 3 5
Vay hé phuong trinh da cho ¢6 nghiém (z;y) = i O

@ Giai hé phuong trinh:
1+ 23y =192% (1)
y+zy? = —62% (2

**%* http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Lot giaa:
Nhan xét (x,y) = 0 khong 1a nghiém ctia he.
Xét z,y #£0
Chia hai vé clia phuong trinh (1) cho y* va phuong trinh (2) cho y?, ta dugc
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3 _
1 —6x
T+ —=—
Yy Yy

1
Dat u = —;y # 0. Ta ¢6 hé phuong trinh:
Y

23 +ud = 192343 (3)
T+ u=—6x%u* (4)

Thé (3) vo (4) ta duge phuong trinh

2

19 19 Yy=—-3.
x3+u3:—€xu(x+u):x2+u2+€xu:0@ 33T
Yy=—5

2z

2 . 1

- V6iy = ~ 3 thé vo phuong trinh (2) duge z = Y= -2
T
3 . 1

- Véiy = ~%s thé vo phuong trinh (2) duge = = —5Y = 3
x

1 1
Vay hé phuong trinh da cho ¢6 nghiém (z;y) = (5, —2) ; (—5; 3) O

39 | Giai hé phuong trinh:

Vie+y+2r+y=5>5
V2t +y+x—y=2

**%* http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Loi gidi

u=+Tx +y >0 3v? — Su?

Dat: Suyrar —y =
v=+2x+y>0 5
u+v=2>5
Thé tr6 lai vao hé ban dau ta duge: 302 — 8u2

V6i u = 5 — v thé vao (*) ta dugc:

v=3=u=2

v =14 = u = -9 (loai)
V6i v = 3,u =1 ta dé dang tim dugc z = —1,y = 11.

Vay he da cho ¢6 nghiém duy nhat (z;y) = (—=1;11) O

(x) P —1Tv+42=0¢&

[40] Giai he phuong trinh:
9y3(3x3 — 1) = =125 (1)
452%y + Thr = 6y*  (2)

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Lot giaa:
Dé thay y = 0 khong 1a nghiém ctia hé phuong trinh.

. L. . 5
Xét y # 0: chia ca hai vé ctia (1) cho y? , chia hai vé cta (2) cho y? roi dat a = 32,0 = —
)

Khi d6 hé phuong trinh da cho tuong duong véi:
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a’+ b =9 a+b=3

=
ab(a+b) =6 ab =2
- [ 1
a=1 55:?
b=2 ==
< & Y %
a=2 r ==
3
| (b=t L ly=5

1 2
Vay hé da cho ¢6 nghiem: (x;y) = (5, g) 7 <§’ 5) 0O

\ﬂ[ Giai hé phuong trinh:
3.(2+4 3y) =8
w(y’ —2) =6

**¥* http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Lot giaa:
Nhan thay x = 0 khong 1a nghiém ctia hé phuong trinh.

1 1
Diat © = — = z = —. Hé phuong trinh trd thanh:
z x

2+ 3y = 823 243y =82% (%)
Y3 —2 =06z < 62+ 2 =13
Trit theo vé hai phuong trinh trén va dé dang dua veé:
(22 —y)(422 + 22y + 4> +3) =0
Do 422 +2zy+y*+3>0nén 2z —y =0
V6i y = 2z thé vao (*) ta dugc:

(¥) ©42° =32 -1=0

r=1
z=1 =
Yy =2
=
r=—2
z2=—==
y=-—1

Vay hé da cho ¢6 hai nghiem la (z;y) = (1;2), (—2; —1).0

42| Giai hé phuong trinh:
ZEQ o y2 =9

logy(z +y) —logz(z —y) =1

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Lot giaa:
Dieu kién: z > |y|

Ta co:
z? —y2 =2

elogy(z +y) +logy(z —y) =1
elogy(z +y) + logy3.logy(z — y) =1
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u = logy(x +
Dat: al v) Ta dugc hé phuong trinh:

v = logs(x — y)
u—v=1
= (logs3+1)v=0v=0cc=y+1
u+logy3.v =1
Thé lai vao phuong trinh dau ctia hé ta duge:

1 3
(?J+1)2—y2:2<:>y:§<:>95:§

. 31
Vay hé da cho c¢6 nghiém duy nhat (z;y) = (5, 5) O

43| Giai hé phuong trinh:
1 1
r+y+—+-=5
r Y
2,2, 1
7 +y +E+E:9

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Lot giai:
Dieu kien: z,y # 0.
bat: 4+ — = a;y + — = b khi d6 hé da cho tuong duong véi:
Z )

a=3
a=5—0>
a+b=>5 a=5—0> b=2
= = b=2 =
a’?+b* =13 (5-02*+0"—-13=0 a=2
b=3
b=3
+ Trudng hop 1:
3+5
$i=3 2 _3r+41=0 T2
a=3 L+ — = r*—=3r+1=
& i & & x_3—\/5
b= y+— =2 y P —2y+1=0 -9
Y _1

+ Truong hgp con lai ta lam tuong tu.
Vay hé phuong trinh da cho c¢6 4 nghiém:

TR ) )

44 | Giai hé phuong trinh:

1
2w —2=\y -1+ ——
v%fl

20—2=+zr -1+
4 ve—1

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Lot giai:
Diéu kién: 2,y > 1
Viét lai hé phuong trinh

1
2@ —-1)=y—1+ 1

1
2y—1)=vzr -1+ 1

x_
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bat u = vz — 1;v = /y — 1. Hé phuong trinh trd thanh:
1
2u =v+ - 20Pv =041 (1)
v <
W2 =u+ — 20%u =ul+1 (2)
u
Nhan phuong trinh (1) cho v va phuong trinh (2) cho u r6i trit vé véi vé ta duge:
W tu—v=0w-—v) (W +uw+v*+1)=0u=0v

T v = v dé dang suy ra x = y va ta co:

2@ —DVr—1=2
e —1)° = 2?
S4r® — 1322 + 120 —-4=0
& (r—2) (42® —Bx+2) =0
sr =2 (42° — 5z +2 > 0)
Vay hé da cho c6 nghiém duy nhat v =y =2 O

\ﬂ[ Giai hé phuong trinh:
23 (Y + 3y +3) =3y?
y3 (2% + 32+ 3) = 322
23 (22 4 3z + 3) = 322

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****
< ..
Lot giaa:
THIL: zyz =0

32 =0 =0
r=0,() < Y & Y
323 =0

Hé co nghitm z =y=2=0
y =0,z =0 Cmtt hé c6 nghitm z =y =2=0

TH2: xyz # 0
(23,3
oy y
3 3 3
(I) < E:;—'—_—'—l
LA
\2’3_51}2
1 1 1
Data=—-,b=—,c= -
T Yy z

3a® = 3b* + 3b + 1(1)
(I) = < 3b° =3¢+ 3¢+ 1(2)
3¢® = 3a® + 3a +1(3)
Tu (1),(2),(3) = a,b,c >0
Néu a > b:
1)—=2)=0<3@-0)=3b—c)b+c+1)=b>c
2)—B)=0<3(t*—-c*)=3(c—a)(c+a+1l)=c>a=a>b>c>a (v0ly)
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Suy ra hé vo nghiém

Néu a < b:

Cmtt nhu trudng hgp: a > bta suy ra hé vo nghiém.Ta suy ra a = b(4)
Néu b > c:

(2) —(3) = 0 < 3(b® — )
(3)— (1) =0 < 3(c® —a?)
Suy ra hé vo nghiém

Néu b < ¢

Cmtt nhu trusng hgp: b > ¢ ta suy ra hé vo nghiém Ta suy ra b = ¢ (5)

(c—a)(c+a+1)=c>a

3
3a=b)a+b+1)=a>b=b>c>a>0b(voly)

Tu (4)va (b)) tasuyraa=b=cor=y==2

Thé vao he (I) ta dugc: 23(2% + 3z + 3) = 322 & 2° + 322 + 32 = 3 (do x # 0)
s+’ =4er=-1+V4

Vay hé phuong trinh ¢6 1 nghiem la: (z;y; 2) = (—1 + A =14 VA -1+ \3/1_1)[!

@[Giéi hé phuong trinh:
P+ 2?(183—y—2)+22y+22—2yz—26) +5yz — Ty —72+30=0
P+ (17T—y—2)—2y+22—2yz—26)+y+2—3yz—2=0
4<x<7

*¥*** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Lo gidi:
Goi (o, Yo, 20) 1& nghiém tuy § clia hé thi ta c6: 4 < zg <7

U=1Yy+ 2
Dit: Yo 0
U = Yozo0
Do (xg, Yo, 20) 12 nghiém, nén ta cé hé thic sau:

xp + 22 (13 —u) + 20 (2u — 20 — 26) + 50 — Tu +30 =0
zy+xg (17 —u) — 2o (2u + 20 — 26) +u — 3v — 2 =0
u (2o — x5 — 7) + v (5 — 2x) + xf + 1335 — 260 + 30 = 0 (1)
u (1 =2z — af) + v (—2x9 — 3) + x) + 1727 + 2620 — 2 = 0(2)
Lay (1) — (2) vé theo vé ta co:
u (4o — 8) + 8v — 4a? — 5219 +32 =0

&V =

DO | —

[w (2 — xo) + 2 + 1320 — 8] (3)
Thay (3) vao (1) ta co:

2ug (2x9 — x5 — T) + (5 — 220) [u (2 — @o) + 2§ + 1320 — 8] + 2 (2 + 172f 4 2639 — 2) =0
& —ug (5x0 4+ 4) + 522 + 2970 +20 =0
= —Ug (5$0+4> = —(5$0+4) (ZEO—|—5> (4)

Do:4 <y <T7T=Dbrg+4#0

Vay tit (4) ta ¢6: ug = 29 + 5
Thay vao (3) ta lai c6: vg = 5z + 1
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Nhu thé ta di dén:
{y0+20:$0+5(5)

Yozo = Hxo + 1(6)

Theo dinh 1y Viet, tit (5), (6) ta suy ra yo va 2z la cac nghiém cia phuong trinh:
t? — (wo+5)t+5x0+1=0(7)

A =25 — 1010 + 21 = (29 — 3) (29 — 7)

Tuw 4 < xy <7 tasuy ra:
Ty < 3V Tg > 7
A>0& Sag="T
4 § o S 7
Vay v6i xg = 7 thi (7) c6 nghiém t; =t, =6 < yg = 20 = 6
Nhu thé he da cho c6 nghiem (2, yo, 20) thi chi ¢ thé 1a: zg = 7
Thit lai ta thay (7,6,6) thoa man hé phuong trinh
Vay hé phuong trinh c¢6 nghiem duy nhat 1a: (z;y;2) = (7;6;6)0

\4_7[ Giai hé phuong trinh:
(z+2°+W+3)°=-w+3)(x+2-2)
22+ 52+ 92— Ty — 15 = —3yz
822 + 18y? + 18zy + 18yz = —84x — T2y — 24z — 176

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

a=x+2
Dat:
b=y+3

Loi gidic

a’+ab+b® +bz—4b=0(1)
(I)e < a*+a—Th+3bz=0(2)
8a® — 2a + 18 (b* + ab + bz — 4b) — 30z + 94 = 0(3)

(1) < b* + ab + bz — 4b = —a?
Thay vao (3) ta c6: 8a* — 2a — 18a® — 30z + 94 =0
& 100”4 2a + 30z — 94 =0

5a% +a — 47

Sr=—
: 15

Thay vao (2) ta c6: > +a—Tb—1b <5a2+5a—47> —0

- 5a® +a — 12 b=+
—— |b=a"+a
15

5(a® + a)
5a* +a — 12
Nhan 2 vé ctia phuong trinh (1) v6i 3 roi trit cho phuong trinh (2) vé theo vé, ta dugc:

_ _ —1+V241 ~ N ‘n 5 N
Sb= (Vi a = === khong la nghiém ctia phuong trinh)

2a*> — a + 3ab + 3b* — 5b = 0 (4)
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5(a®+a)

Thay b= m vao (4) ta dugc:
2a2_a+15a(a2+a)+3 5(a?+ a) 2_ 25(a’+a) _
5a2 +a — 12 5a2 +a — 12 5a2 +a — 12

& (2@2 — a) (5a2 +a— 12)2 + [15a (a2 + a) — 25 (a2 + a)} (5&2 +a— 12) + 75(@2 + a)2 =0
& 50a° + 70a° — 208a” — 94a® + 182a* 4 156a = 0
< a(a+2) (5a® — 14a +3) (5a® + 1la +3) =0
—11+£+/61
10
Tuong tng véi cac gia tri trén ta tim duge 4 nghiém cua hé da cho la:

(z:9:2) = (_2; _3: %) (_4; 4. 29) ’ (_31+¢6T. 2/61-28. 13—¢6T> 7 (@0—31. 261428, 39+¢67>D

T 315 10 15 15 ) 15 ' 15

< a=0Va=-2Va=

48| Cho cac tham s6 duong a, b, c. Tim nghiém duong ctia hé phuong trinh sau::
r+y+z=a+b+c (1)

dryz — a’r — by — Pz = abe  (2)

***% http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Lot giaa:

C

Dat xry = N

a_. _ _b . —
Nk AR

(3) e a2+ + 27+ w2 = 4(4)
Dé thay: 0 < @1, 41,21 < 2 nén ton tai cac gid tri u, v théa: 0 < u,v < I va 2y = 2sinu;y; = 2sinv
(4) & 27 + 4z, sinw. sinv + 4sinu + 4sin®v — 4 = 0

A’ = (2sinu.sinv)? — (4sin®u + 4sin®v — 4) = 4 (1 — sin®u) (1 — sin’v) = 4cos®u.cos’v > 0
z1 = —2sinu.sinv — 2cosu.cosv < 0
(4) =
21 = —2sinu.sinv + 2cosu.cosv > 0
Do d6: a = 2,/yz.sinu; b = 2y/zx. sinv; ¢ = 2,/xy (cosu. cos v — sin u. sin v)
Thay vao (1) ta co:
T4+ y+z=2yz.sinu+ 2y zz.sinv + 2\/zy (cosu. cosv — sin u. sin v)
2
& (\/Ecosv — \/gcosu)g + (ﬁsinv + ysinu — \/§> =0
& Vo cosv — \/ycosu = y/xsinv+ /ysinu — V2 =0

b\/f+a\/37_a+b:> _a+b
2z 2UZ 2V/% T

Ta tinh duge: /2 = /xsinv + \/ysinu =

c+a b+c
=
2 2
Vay hé phuong trinh da cho ¢6 1 nghiém la: (z;y;2) = <

Tuwong tu, ta ciing c6: y =

b+c ct+a a+bd
2 7 2 7 2 >
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\ﬁ[ Giai hé phuong trinh:
22y +2)% = (322 + x + 1)y?2?
v (2 +2)* = (4y* +y + 1)2%2?
2z +y)? = (522 + z + 1)2y?

**%* http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Lot giaa:
Trude hét (z;y; 2) = (0;0; k), (0; k;0).(k; 0;0) 1a cdc nghiem ctia phuong trinh.
Véi (z;y;2) # (0;0;0), hé phuong trinh da cho tuong duong:

(/1 1\? 1 1
S4+2) =5+=+3
z v T T
1 1\ 1 1
—+-) =5 +-+4
1 1\* 1 1
S4+=) =5 +=+5

(\y = z z

1
,c = — Khi d6, hé da cho tré thanh:
z

1
bat a=—-,b=
x

< =

(c+b?*=a*+a+3
(a+c)>=b"+b+4
(b+a)?=c+c+5

Cong vé theo vé ctia hé trén ta dugc:

b+c=4
(a+b+c)—(a+b+c)—12=0« @ Fbe
a+b+c=-3
Vé6i a + b+ ¢ =4, ta dugc:
( 13 9
(4—a)=a’+a+3 GZP ngg_g
(4=0b2=b+b+4 <= b:§ & y:%
(4—c)P=c+c+5 C:_l y = —
\ 9 11
Véi a + b+ ¢ = —3, ta dugc:
( 6 )
(=3—a)’=da*+a+3 a=-—¢ r=—c
(=3-02=0+b+4 &< b=-1 &¢ y=-1
4 5
— — 2:2 = —— — ——
(=3—c¢)’=c"4+c+5 | ¢ 3 z 1

Vay hé phuong trinh c6 cac nghiém la
9 3 9 5! 5!
(%%Z) - (Oa 07 k)) (07 ka 0)7 (k7070)a <1_3a Za ﬁ) ) <_67 _17 _Z) 0

50| Giai hé phuong trinh:
22+ 22(x+y) =38

2(y —x) =43
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Loi giai:
batz+y=a,y—2x=0.
Khi do, hé tuong duong:

2 12
+b°=4 (1
a’?+b: =4 ¢ ] _ 52 )
24 22a=8 & (a= 2 (2)
_ 4/3
2b =43 b— (3)
z
Thé (2) va (3) vao phuong trinh (1), ta duge:
(8 —22)° 48
A s |
422 +z2
& (2 -16)" =0
[22—4
~
z=4
e Véi z =4, ta dudc a = —1,b = /3. Khi d6 ta co he:
~-1-+3
- r = —
r+y=-—1 o 5
—z+y=+3 -1++3
QZT
-1-v3 —1 3 .
Suy ra< 2\/_; ;\/_;4) la nghiém cua hé.
e Vi z = —4, ta dugc a = 1,b = —/3. Khi d6 ta co he:
1++3
-
—r4+y=—3 y_l—\/§
2

la nghiém cua he.

—1—\/3—1+\/§'4> (1+\/§‘1—\/§‘_4>D
) Y Y 2 Y

Suy ra

L+v3 1-V3
2 2

Vay hé ¢6 2 nghiem la (z;y) = ( i — :

51 | Giai hé phuong trinh:
( 1 1 1
T I FVE = ——= =3
1 1 118
r+y+z+—+- —:7
1 1 728
\mﬁ+y\/§+z\/§_ﬂv\/§_y\/§_z\/§_2—7

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****
Lo gidi:
V6i dieu kién xac dinh cta hé ta dat:

1 1 1 .
ca=\Vr—-—==1+-=a’+2; 2o+ —==0a"+3a
x x

\/_ I\/E
1 1 1
e b=Vy——=y+-=0+2; yy+ —==0"+3b
v VY Y Vi v
1 1 1
oc:\/z—ﬁiz+2262+2;Z\/Z+ﬁ203+30
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T do6 ta c6 hé phuong trinh:

8
a+b+c=-
3
a2—|—1)2+62:6—4
12
3 33 3_ 212
a” +0° +c 57

ap dung hing ding thc:
(a+b+c)’ =+ +A+3(a+b)(b+c)(c+a)
Thay gia tri vao ta suy ra:

a=—b
(a+b)(b+c)(c+a)=0& | b= —c

Thay lan luct vao lai hé ta dude hé sé c6 cac cap nghieém:
8 8 8
(a7 ) C) ( ) ) 3) ) (37 ) ) ) ( ) ) >

(@39;2) = (1;1:9) 5 (9 1;1) 5 (1;9;1)
Thit lai ta thay théa man hé phuong trinh ban dau
Vay hé da cho c6 nghiem la: (x;y; 2) = (1;1;9), ;(9;1;1), ;(1;9; 1)

w

T do suy ra:

@ Giai hé phuong trinh:
2 (y+2)° = (Ba2 + o +1)y*2
V(2 +2)° = (42 +y + 1) 2222
2z +y)? =522+ 2+1) 23>

**¥* http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Lot giaa:
Hé phuong trinh ludn ¢6 cac nghiém (z;y; z) ¢6 dang (m;0;0) ; (0;n;0) ; (0;0;p) v6i m, n, pla cac
sO thuce tuy ¥
Truong hgp zyz # 0, chia hai vé cac phuong trinh cho 22y?2? ta dugc he:

1 1\? 1 1
S4+2) =3+-+
y ooz r x
1 1\° 1 1
S ) =44+ 5
z xXr ) Yy Yy
1 1 1 1
—+-) =5+-+
1 1 1 \ s Yy z z
bat:a=—-; b= —; ¢= — ta dugc hé:
T Y z
+M—+1 b+ ! 1
a c+ = c—a— = | =—
a?+a+3=(b+c) 2 2 4
1 1 15
P4+b+d=(ct+a)P & atbtetg)|cta—b-g) ="
2 _ 2 1 1 19
Ctetb=(a+b) at+b+e+s)latb—c—z)=="
\ 2 2 4
1 1 1 1
Dat:k::a—l—b+c+§;A:b+c—a—§; B:c+a—b—§; C’:a+b—c—§

Ta co:
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1 A B C A+B+C k-2

4k 11 15 19 45 45
S 4k? — 8k — 45 =10
9
T2
= k—_5
2

9
—Véik:§tacé:

( 10 ( 13 ( 9
A= — — - =
9 “= T3
5 4
B=- &{b=- < y:§
6 3 4
19 11 9
: ‘=5 ‘=9 (*=x
—VGikz—i ta co:
(1 6 5
- a = —— T = ——
éO 5 6
19 4 5
— _ Y c=—— Z=——
\C 10 5 4

Vay hé da cho c6 cac nghiém:

9 39 5
e = (1-0-0) - (0-1-0) - (0-0-p) - 2. P P P RO
<x7y7z> (m7070) Y (07n70) ’ (0707p> Y (13747 11) ? < ) ) 7<m7n7p€ )

@[ Giai hé phuong trinh:
Vi+3=y*-6
Vy+2=2%-25
Vitl=a3+1

**¥* http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****
Lot giaa:
bata=vzr+3,b=vy+2,¢c=+vVz+1(a,b,c>0).

Hé phuong trinh tré thanh

a=*-2)" -6 a—b=0*-2)"-b—6=f(b)
b:(02—1)3—25(:> b—c:(02—1)3—0—25:g(c)
c:(a2—3)3—|—1 c—a:(a2—3)3—a+1:h(a)
Ta co: 5
a>0 *—2)">6>1° b> V3
= s =
b>0 (2—1)">25>2° c>V3
Suy ra:

a>\/§

(a2_3) +1>v3= a2_3>€/ﬁ><%>

Wl

(%)
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Ta co:

!

F0)=30"-2)20-1>312v3-1>0 Vb>+3

g () =3(-1)"2c-1>3222V3-1>0 Ve>+3

, 1\? 1
' (a) =3(a®—3)°2a—1> 3.<§> 231> 3.5.2\/3— 1>0 VYa(x)

Suy ra: f(b), g(c), h(a) 1a ham dong bién va f(2) = ¢g(2) = h(2) =0

Trudng hop 1:a > 2= h(a) > h(2) =0=c>a>2=g(c) >g(2)=0=b>c>2= f(b) >

f2)=0=a>b>2=a>b>c>a. Suyra trudng hgp a > 2 vo ly.
Truong hop 2: a < 2, Iy luan tuong ti ta suy ra diéu vo ly.

Vay ta co:
a=2=c=a+h(a)=2=b=c+g(c) =2
Vi +3=2 r=1
a=b=c=2¢% \/m=2<:> y=2
Vz+1=2 z=3

Thitlai: x =1,y = 2,z = 3 la nghiém cta hé
Vay hé phuong trinh c¢6 2 nghiem la: (z;y; 2) = (1;2;3)0

3 St dung phuong phap ham sb

Giai hé phuong trinh:

(Jf—y)(w2+fry+y2—2)=6ln<

y+\/m> "

T+ vVt +9
3 —2x +1=1? (2)
**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****
Loi giai:

Nhan xét: x + Va2 +9>vVal+ o> |z +2 >0y + V2 +9> V2 +y >yl +y >0

y+Vy:+9
Suy ra;: ¥———— >0

r+vVa2+9

(1)<:)x3—2x+61n(x+\/x2+9> :y3—2y+61n<y+\/y2+9> (3)

Xét ham s0: f (t) =13 — 2t 4+6In (t+ V12 +9) ,t € R

6 2 2
"(t) =3t -2+ :3(t2+ ——)
) t2+9 t2+9 3

Theo bat dang thiic Cauchy:

2 +9 1 1 26 , , 26, , 26 29

D Rro) > 1+ 2 (P49) > 1+ 29—

or t s T yEgs T T2 (P9 214 om0 =5
s 124 2 —2>0
V249 37

Suy ra: f'(t) > 0,vt € R
Do do6: f (t) dong bién trén R.
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Thé vao phuong trinh (2) ta co:
2? —2* —2r+1=0(4)

Xét ham sb: f (x) = 23 — 2? — 22 + 1 lién tuc trén cdc doan [—2;0],[0;1],[1;2]

f(=2).f(0) < 0= (4) c6 nghiem z; € (—2;0)

f(0).f(1) < 0= (4) c6 nghiem x5 € (0;1)

f(1).f(2) <0= (4) c6 nghiem x5 € (1;2)

Vay (4) c6 it nhat 3 nghiém trén (—2;2)

Phuong trinh (4) 14 phuong trinh bac 3 ¢6 khong qué 3 nghiém trén R, nén phuong trinh (4) ¢6 ding
3 nghiém x4, xe, x3 € (—2;2)

Dat: z =2cosp,p € (0;7) = sinp #0

(4) & 8cos’p — 4cos?p —4cosp+1=0
& 8sin p.cos’p — 4sin .cos’ — 4sin . cos +sinp =0

& sinde = sing

o= k21
= _7r+k27r(k€Z)
L
s 3T o
Véi: )= p=ip="T.p=2T
i€ (0m) = p=sip=—rp=— ;
Vay hé phuong trinh da cho ¢6 3 nghiém la: (z;y; 2) = (2cos ¢;2cos p;2cos ), p = g; Y= TW; Y=
o
—0
7

Giai hé phuong trinh:
(222 — 3z +4). (2y*> — 3y +4) =18 (1)
w2ty fay —Te—6y+14=0(2)

**%* http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Lot giaa:
Ta xem (2) 1a phuong trinh bac hai theo z: 22 +z (y — 7) + y* — 6y + 14 =0
Phuong trinh nay c6 nghiem < A = (y — 7)° — 4 (y2 — 6y + 14) > 0

Wl

o -3 +1ly—7>01<y<

Tuong t, ta xem (2) 1a phuong trinh bac hai theo y: y*> + y (v — 6) + 2> — 7o + 14 =0

Phuong trinh nay c6 nghiem < A = (z — 6)* — 4 (22 — 7Tz 4 14) > 0

10
<:>—39[;2+16x—2020<:>2§gg§E

~—

Xét ham sb: f(t) =22 —3t+4,teR; f'(t) =4t -3
3

Suy ra, trén [1,+00) ham s6 nay dong bién.

Ta duge: f(z) > f(2)=6;f(y) > f(1)=3= f(z).f(y) > 18
Dau “=" x4y ra & = = 2,y = 1 Thay vao (2), ta thay khong thoa
Vay hé phuong trinh da cho v6 nghiém[]
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Giai hé phuong trinh:

208 + 221 —2=3/1T—2—y (1)
y=2x>—1+2zyv/1+2z (2)

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Dieu kien: —1 <z <1
bat: a =

Loi gidic

l—x=x=1-—a? Khido

o2y’ +2(1-a*)a=3a—y
S22 +y=2d"4+a (3)

Xét ham sb: f (1) =23 +t,teR; f/(t) =6>+1>0,Vt e R
Suy ra f (t) dong bién trén R Nén:

Thay vao (2), ta dugc:

Dat: o = cost,t € [0;7|

Befly=Ffaesy=acsy=V1I-2

V1—x=222—142zV1 — 22 (4)

t
& 4/ 28in’— = cos 2t + sin 2t
.t i T
& \/§SII1§ = \/§sm <2t—|— Z>

o s <2t+ﬂ> in .
S111 — = S1n —
1 5

= — Khi doé:

Vite0;nm] =t 10

Vay hé phuong trinh da cho c6 nghiém duy nhat 1a: (z;y)

i t
2t+%:§+]€27r
< ™ t
2 — =7 — = 2
I t+4 s 2—|—k7r
M T A7
== try
& t—3W+k4ﬂ- (keZ)
L 10 5
3T 3T . 3m
x—cosﬁ,y— 1—0081—0—\/58111%
3
= [ cos —:
10’

(4) & V1 —cost = 2cos®t — 1 + 2costV1 — cos?t

Giai hé phuong trinh:

2 gyl0 = 22 4 12
Tyt 4+ 13z + 8 = 2y ¢/ (322 + 3y2 — 1)

(2)

http://boxmath.vn/

Loi gidic
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Dé thay v6i y = 0 thi hé phuong trinh vo nghiém.
Chia 2 vé phuong trinh (1) cho y!, ta co:

11
X a
<—) +==y"+y(3)
) Yy

Xét ham s6: f(t) =t +t,t €eR; f/(¢) =11t +1>0,Vt € R
Suy ra f (t) 1a ham s6 dong bién trén R

(3)<:>f(§)=f(y)<:>§=y<:>w=y2$x>0

Thay vao (2) ta dugc:

Ta® 4 132 + 8 = 222 /x (322 + 32 — 1)

7 13 8 1
- — (4)

x+ﬁ+52233+;_9&2
Dat:t:é>0
(4) & Tt + 132 + 8% = 293+ 3t — 12
S (2t+1)° +2(2t+1)=3+3t — 2 +2V/3+ 3t — 12 (5)
Xét ham s6 f (a) = a® + 2a,a > 0; f' (a) =3a®> +2 > 0,Va >0
Suy ra f (a) 1a ham s6 dong bién trén (0, +00)

(5) e f(2t+1) = f (V3430 - )
S2A4+1=V3+3t—12

& 2t+1)° =3+3t—12
S8+ 132 +3t—2=0

& (t+1) (8t +5t—2) =0

_ —5+/89

St (dot > 0)
16 4
T=———"=>Y =t
V89— 5 V39— 5

Vay hé phuong trinh da cho ¢6 2 nghiém la:

(x_):<16_ 4)(16__ 4 )
A\ =5 s ) \VBI =5 s

Giai hé phuong trinh:
2%y +y3 = 28 + 224 (1)
2
(x+2Vy+1=(z+1) (2
***% http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****
Lot giaa:

Diéu kién y > 1

Do z = 0 khong phai la nghiém ctia hé nén

3
(1) & <y> +2Y — 2t 42
T T
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Xét ham f(t) =t + 2t = f/'(t) = 3t*+ 2 > 0 = f’(¢t) dong bién tren R

f<g>=f($)<:>%=x<:>y=$2

x
Thay y = 22 vao phuong trinh (2) ta duge:
(z+2)Va2+1=2?+22+1
S (r+2)(Vat+l—2)=1
sSr+2=Vrl+l+zx

sSP+1=4
r =43
=
r=—V3

Vay hé phuong trinh c¢6 2 nghiem (z;y) = (—v/3;3), (v/3;3)0

(6] Giai he phuong trinh:
(14 42079).517200 = 1 4 2207v+L (1)
v +4r+1+1In(y? +22) =0 (2)

**%* http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Loi giai:
Tt phuong trinh (1), dat ¢t = 2z — y ta duge

1\’ 4\*
5( = 5(=) =1+22

1\' 4\
Dat f(t) = 5(5) +5(5) vag(t)=1+22
Dé dang nhan thay f (¢) nghich bién con g (¢) dong bién, lai c¢6 f (1) = g(1) nén ¢ = 1 1a nghiem
duy nhat ctia phuong trinh. Suy ra 2z —y =1y =2r — 1
Thay vao (2) ta duge: (22 —1)° +4z+14+1In (42> —224+1)=0 (3)
Dat h(z) = (22 — 1)° + 4o + 1 + In(42® — 22 + 1)
8r — 2
Taco W (z) =622 — 1) +4+ ———— =620 — 1)’ + ———"— >0
8 o6 W(z) (2 —1)"+ +4x2—2x+1 (2 )+4x2—2x+1>
Suy ra h(z) dong bién, lai thay f(0) = 0. Do d6, x = 0 1a nghiém duy nhat cia (3), ddn dén y = —1
Vay hé phuong trinh da cho ¢6 nghiem duy nhat 1a (0; —1)0

1622 + 2

Giai hé phuong trinh:
’+1=22*—x+vy)
v H1=2(7—y+2)

**%* http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Lot giaa:

R 23 —222 + 20 +1=2y
Hé phuong trinh tuwong duong

=22+ 2y+1=2x
Xét f(t) =t — 262 +2t + 1
Ta c6 f'(t) =3t* — 4t +2 >0 Vt. Suy ra f(¢) dong bién tren R
Hé da cho tuong duong véi hé:
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{ fla)=2y

fly) =2z

- Néu z >y, suy ra f(z) > f(y) dan dén 2y > 2. Lai suy ra y > x, mau thuin. Vay hé khong c6
nghiém = >y

- Néu z < y, tuong tu nhu trén, ciing loai duge truong hgp nay
Vay néu he c6 nghiem (z;y) thi z =y

. 1 51 5! 1—+v5 1—+5
Thé vao trén duge hé c6 3 nghiem : (1;1) ; ( +2\/_; +2\/_> ;( 2\/_; 2\/_> O

Giai hé phuong trinh:
23 (24 3y) =8
r(y*—2)=6

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Loi giai:
Nhan thay x = 0 khong 1a nghiém, chia 2 vé cho x # 0, ta c6 hé sau:

2\ 3
(—) =3y +2
T
6

v =—+2
X

2\? 2
2 o)
X i

Vé trit vé ta c6 duge phan tich sau:

Xét ham dac trung f(t) =13 + ¢

Véi f'(t) =3t*+1>0,Vt e R

Dan dén — = y, thé vao phuong trinh (1) ta co:
T

v -3y—2=0y=—-1vy=2

Véi y = —1 thi ¢ = —2
Véiy=2thio =1
Vay hé phuong trinh da cho ¢6 2 bo nghiém (z;y) = (—2; —1),(1;2)0

@ Giai hé phuong trinh:
(17 —=32)vb—z+ By —14)y/i—y=0
2V2r +y+5+ 33z + 2y + 11 =2 + 6z + 13

**%* http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Lot giaa:
r<5H
y<4
20 4+y+52>0
3r+2y+11>0
Phuong trinh thit nhat ctia hé tuwong duong:

Diéu kién:

Bb—z)+2)vb—2z=BA—-y)+2)\/4—y (1)
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Xét ham s6 f (t) = (3t? +2)t v6i t € R. Khi d6, f(t) 1a ham lién tuc trén R.
Ta co
fft)=9+2>0VteR

Do d6 f(t) 1a ham s6 dong bién trén R. T phuong trinh (1), ta dugc:
F(V5=2) =1 (Vi-y)
Vb —1 = \/4 -y

Sy=x—1

Thay y = x — 1 vao phuong trinh thit hai ciia hé, ta co:
2?4+ 6r+13=2V3r+4+3vVhz +9  (2)

N 4
Dieu kién xac dinh clia phuong trinh (4) la « > —3- Khi do:

) er®+r+2(x+2—V3r+4)+3(x+3—br+9) =0

2 (2% + ) 3(2* 4 x)

=0
z+2+V3x+4 z+3+VDr+9
2 3
& (22 +2) 1+ + =
( >( r+2+V3xr+4 x+3+VdDr+9

(:)x2+a:—|—

0

22+x=0
3

2
+ + =0
z+2+V3z+4 x+3++Vdzx+9

T
o V6i 22 +x = 0, ta dugc: ,

o VGi 1 + =0, do diéu kien x > —% nén vé trai luon duong.

2
+
z+24+V3z+4 x+3+vVDx+9

Dan dén phuong trinh vo nghiém.
Vay hé phuong trinh da cho c¢6 nghiém la (z;y) = (0; —1), (z;y) = (—1; —2)

10 | Giai hé phuong trinh:
:1:3—1—:5'—1—10g2f =8 +2y+1 (1)
Y

y? — oy + i =0 (2)
*#%% http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****
Lot giaa:
R 20
Dieu kién: < ¥ S ay >0
y#0

Ta co:
(1) & 2° + 2 + log, |z — log, |y = 8y° + 2y +1

& 2’ + 1 +logy x| = 8y® + 2y + 1 + log, |y]

& 1 + 2+ log, || = 8y® + 2y + log, [2y| (%)
Xét ham so6: f(t) =3+t + log, |t| véi t # 0
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3t2 4+ 1+ néu t>0

Ta co: f'(t) = t.lln
3t +1—
L * tin2 o )
Cé6 the thay f/(t) > 0 v6i moi t # 0 nén f(¢) la ham s6 dong bién trén (—oo;0) va (0;+00)
Do doé:

néu t<0

T =2y
(x) & f(lz]) = f(129]) & || = [24] & [
=2y
Véi x = 2y ta co:
1
2y =-=0& 1

Vé6i x = —2y ta co:
1
(2) & 3y* = ~1 (vo nghiém)

) . N 1 1
Daoi chiéu dieu kién hé phuong trinh da cho c¢6 céc nghiem (z;y) = (1; 5) , (—1; —5) O

[11] Giai he phuong trinh:
-+ 3P =32 —-2=0 (1)

2+ V1I—22 =32y —42=0 (2
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Loi gidi:

Ta co:

2) e > +V1I—a2=3/1—(y—1)
Do d6 dieu kien: |z| <1; |y —1] <1
Phuong trinh (1) duge viét lai dudi dang:

V-3 +2=-3re (y-1)[(y-1)°-3] =x(2*-3) (3)
Xét ham dac trung: f(t) =t (¢* — 3) véi |t| < 1.
Ta co: f'(t) =3t —3 <0, V|| < 1. Do d6 f(t) 1a ham nghich bién trén doan [—1;1]
Do doé:
B)efly-1)=f@)ey-l=2
Khi d6 (2) tré thanh:
(1—2?)+2V1—22—-1=0 (»)

Dit: ¢t = v/1 — 22 (¢ > 0). Phuong trinh (x) tré thanh:
[+ = /2 —1 (thoa)
t = —v2—1 (loai)

242t -1=0%

V6i t = /2 — 1 suy ra: )
VITE o i le?oayine | P- V22225 y=1+V2v2—2
T=—-vV2/2-2=y=1-v2v2+2

D6i chiéu diéu kién suy ra hé c6 nghiém: )

(x;y):<\/2\/§—2;1+\/2\/§—2), (— 22— 21— 2\[—2)5

12| Giai hé phuong trinh:

VaZ+91 =y — 2 + ¢
VY2491 = vr — 2 + 22
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Lot giaa:
Diéu kién: z,y > 2
Lay (1) tru (2) ta dugc:
Va2 + 91+ Vo =2+ 22 = /Y2 + 91+ /y — 2+ ¢
Xét ham sb

flu) = vVu2 +91 +Vu — 2 +u? u € (2; +00)

u
() — +

Jw) Vuz+91  2y/u—2
Thay 2 = y vao phuong trinh (1) ta c6: Va2 491 = Vo — 24 2?

Xét ham s

+2u > 0,Vt € (0; +00) = Ham s6 dong bién = f(z) = f(y) e x =y

g(x) = Vo2 +91 = Vo — 24 2% Vo € (2; +00)

(z) = x _ 1
g ViTt ol 2/r -2
= g(x) c¢6 nghiém duy nhat z = 3.

Vay hé da cho ¢6 nghiem duy nhat (z;y) = (3;3)0

— 212 < 0,Vt € (0;+00)

[13] Giai he phuong trinh:
(@ + Dz +(y—4)/B-y) =0 (1)
2222 + 9y* +18\/(4 — 32) =76 (2)
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Loi gidi:
Bién ddi phuong trinh (1) thanh:
PHr=06-y)V3-y+V3-y
Xét ham so: f(t) =t +t= f'(t)=3*+1>0
Ham s6 f(t) dong bién = f(z) = f (V3—y) &z =v3—y
Thay vao phuong trinh (2) ta dugc:

2207+ 9(3 —2%)° +18V4 — 32 =76 & 92* — 322> + 184 3z +5=0 (x)

. 4
Xét ham sb: f(z) = 92t — 322% + 184 — 3z + 5 (O <z< g)
27
V4 -3z

Ma f(x) = f (1) =0 = z = 1 1a nghiém duy nhat ctia phuong trinh (*)= y = 2
Vay hé phuong trinh da cho c¢6 nghiem duy nhat (z;y) = (1;2) O

= f'(t) = 42(92% — 16) — < 0 = f(x) nghich bién

@ Giai hé phuong trinh:
(2 +y?) =y’ +1) (1)

Vidr +54+ 2 +8=6 (2)

***% http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Lot giaa:
Diéu kién: x > T

Nhan thay y = 0 khong la nghiém ctia phuong trinh nén chia hai vé phuong trinh (1) cho y3 ta dugc:

2\° oz 3
~) r o=yt ey
Y Y
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Xét ham s6 f(t) = 3 +t ham s6 dong bién va f (E) = f(y) suy ra x = 3
Y

Thay vao phuong trinh (2) ta c6 v4z +5 + Vo + 8 = 6 gidi ra dugc v = 1,9 = 1

Vay hé phuong trinh da cho ¢6 2 nghiém (z;y) = (1;—1);(1;1) O

116 | Giai he phuong trinh:
r(4a*+ 1)+ (y—3)v5 -2y =0
4 + 2+ 23 —dr =7
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Lot giaa:

R T
bieu kién:

y <

IN

| = w

2
Nhan hai vé phuong trinh (1) véi 2 ta co:

(422 +1)2z = (5— 2y + 1)\ /5 — 2y & f(22) = f <\/5— 2y>

Xét f(t) = (42 +1)2t c6 f'(t) = 3t*+1 > 0= f(t) dong bién tren R

fQ2x)=f(/5—-2y)=2x=/b—2y=y=

5 — 4x?

Thay vao phuong trinh (2) ta dugce: g(r) = 422 + <

12 nghiem duy nhat.

DO | —

. 1
Ta ¢6 ¢'(x) ngich bién, ma g (5) =0=uz=

1
Vay hé phuong trinh da cho ¢6 nghiém (z;y) = (5, 2> 0

5 — 4a?
2

2
) + 2v/3 —4x = 7 trén (O, Z)

\1_7[ Giai hé phuong trinh:

82 + 18y? + 36xy — 102/6xy — 15y+/62y = 0
222 + 3y% = 30

(1)
(2)
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Lot giaa:
Diéu kien: zy > 0.
Néu x = 0 suy ra y = 0 khong thod man phuong trinh (2) ctia he.
Néu y = 0 cling tuong tu, vay zy > 0.
Phuong trinh (1) ctia hé tuong duong véi

2z + 3y

822 + 18y* + 36y — 102+/6xy — 15y+/62y = 0 < N
2 + 3y

\/6xy

bat t =

) 1 .
ot > 2. Xét ham 86 f(t) =t + .t > 2, ta thay f'(t)

5)
ft) =5
Déu “=" x4y ra khi ¢ = 2 hay khi 2z = 3y.

Thay vao phuong trinh (2) suy ra nghiém: z = 3,y = 2.

Vay hé phuong trinh da cho c¢6 nghiém duy nhat (z;y) = (3;2). O

http://boxmath.vn/

Vory 5
20+ 3y 2
2 _

= —a > 0,7 > 2 suy ra
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118/ Giai hé phuong trinh:
-3z =9y>-3y (1)
2+ =1 (2)
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Loi gidi:
T phuong trinh (2) dé dang suy ra: x,y € [—1; 1]
Xét ham s6 f(t) = x® — 3t tren [-1;1]
Ta c6 f'(t) =3(t* — 1) <0 véi moi z € [—1;1]
Do d6 f(z) nghich bién tren [—1;1].
T phuong trinh (1) ta ¢6 f(z) = f(y) & « =y Khi do:

T = _ oL
6_ 1 —y= 2
2)er’=-=

2 N
Tr = = — —_
4 2

1 1
Vayhédéchocé2nghiémléx:y:f/;hoacx:y:—fj5 0

19| Tim @ dé hé bat phuong trinh sau c6 nghiem duy nhat:
vr+l+y<a
Vy+T+yr<a

**¥* http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Lot giaa:

+ Diéu kién can:
Ta c6 néu (zo;yo) 12 1 nghiém ctia hé bat phuong trinh thi (y,;,) cling 1a mot nghiem ctia he bat
phuong trinh.
Dé hé c6 nghiem duy nhat thi ta c6 z, = ..
Khi d6 he bat phuong trinh dugc viét lai la:

r=Y

Ve+l+yz<a ()
He bat phuong trinh da cho ¢6 nghiém duy nhat khi va chi khi bat phuong trinh (*) ¢6 nghiem duy
nhat.
Xét ham 6 f(r) = Vo + 1+ @ vxzo.l ,

Do d6 ham s6 f(x) dong bién trén [0; +o00)
= f(z) > f(0)=1 Vx>0
Suy ra bat phuong trinh (%) ¢6 nghiém duy nhat khi va chi khi a = 1.
+ biéu kien du:
V6i a = 1 ta c6 hé bat phuong trinh:

vr+l+,/y<1
Vy+I+yzr <1

>0 V>0

x>0

y>0

Dieu kiéen:
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vr+1l+,/y=>1

V6i dieu kien trén ta co: (I1)
Vy+1+yr>1
Tu (I) va (II) ta c6: x =y = 0.
Vay a = 1 1a gia tri can tim [
[20] Giai he phuong trinh:
1 1 1
—+—+-—F==3V3 1
NCRIN RN .
r+y+z=1 (2)
7

Yy +yz+ zx = 2—7—|—2xyz (3)

*#%% http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn **¥*
Lot giaa:
Diéu kién: x > 0,y > 0,2 >0
Tu phuong trinh z +y + 2z = 1 ta thay trong cac sd x,y, z phai c6 it nhat mot s6 khong 16n hon %
. L, L. 2 . o 1 , 1
Khong mat tinh tong quat ta gia st z < 3 Do do z € (O; 51

Dat S=zy+yz+ze—2zyz=ay(1—22)+z(zx+y)=ay(1 —22)+2(1—2)

2 2
1—

Do xy < Ity = : nén
2 2

1-2\° 1
S < ( 5 Z) <1_2Z)+Z(1_Z):Z(_223+Z2+1)
p: N £ 1 3 2
Xét ham so f (z) = 1 (—22° 4+ 2+ 1).
1 1 1
Ta c6 f'(2) = 1 (=622 4 2z2) = 7 (=32+1) >0,Vz € (0; 5}
1 7 1
S <fl=)==.¥ 0;=|.
wiaf ()< f(5) =g e (0]
T 1
Do do6: S < 77 Dau ” =" xay ra khi va chi khi: z =y, 2 = 3
1
Thay vao (2) ta duge: x =y =z = 3
P 111 .
Thi lai ta thay (z;y;2) = <§, 3 g) thoa man hé phuong trinh.
P 111
Vay hé phuong trinh ¢6 nghiém duy nhat (z;y; z) = (g, 3 §>

[21] Gii he phuong trinh:
23— 2y —2(2® = 3y*) +3(xr—2y)—1=0
P —228 -2y —32%)+3(y—22)—1=0
23 =223 —2(22 - 32*)+3(2—22) —1=0

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Loi gidi:

23— 22?2 + 3z — 1 = 2y° — 6y° + 6y
(I) &< P — 2% +3y — 1 =22° — 62% + 62
23— 222432 —1 =22 —62° + 6z
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Diat: f(t) =3 —2t2 4+ 3t — 1,9 (t) = 2t3 — 6t2 + 6t Ta co:
Fri)=32—4t+3>0VteR; g (t)=6t>—12t+6=06(t—1)>>0,Vt € R

Do d6 f(t),g(t) dong bién tréen R

Gia sit (z,v, 2) thda man he phuong trinh da cho. Khong mat tinh tong quat, gid st v >y
Tu (1) va (2) suy ra:

Tu (2) va (3) suy ra:

Dod6:x=y==2

r=y==z
(1) &
2 — 42+ 32+ 1=0(4)

batt=o2-1
4) = (t+1)° =4t +1)°+3t+1)+1=0
St —t*—2t+1=0(5)
Dat h(t) =3 — 12— 2t + 1, ta c6 h(t) lien tuc tréen R
Vih(-2)=-7T<0;h(0)=1>0;Ah(1)=—-1<0;h(2)=1>0
Nén phuong trinh: i () = 0 ¢6 3 nghieém phan biét ndm trong khoang (—2,2)
Dat t = 2cosp, p € (0,7). Khi d6 sing # 0

(5) < 8cos’p — 4cos?p —4cosp+1=0

& 4cosp (2c08°p — 1) —4 (1 —sin’p) +1=0
& 4cospcos2p + 4sin’p — 3 =0

& 4cospcos2psin p = 3sin g — 4sin’p

& sindp = sin 3p

[ 40 = 3¢ + k27

& (keZ)
| dp =7 —3p+ k27
[ = k2m
= _7T+k5271' (k€Z)
R
Véi ¢ € (0,7) ta thu duge: ¢ € {Z; 35,38
Dodc’):t:2cosg0,<p6{%;?’7”;57’r
m™ 3w b
T;y;2) = (2cosp+1;2cosp+ 1;2cosp+ 1), = = —; —
Vay hé phuong trinh ¢6 nghiém: (@y;2) = ( 4 4 P10 7T TO
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@ Giai hé phuong trinh:
Va2 —2x + 6logs(6 —y) =

VY2 — 2y + 6logs(6 — 2) =y
V2?2 — 2z 4 6logy(6 — x) = 2

**%* http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Lot giaa:
x

Xét dai dién phuong trinh (1): V2?2 — 2z 4 6log(6 — y) = = < logs(6 — y) = ———=—= = f(2)
6 Vi —2x+6
C6 f'(z) = > 0do6—x>0ladk ton tai pt

Va2 =2z +6

Gt sia oy o 2 o J 10986 0) <lows©=2) & F2) < ) < o)
f(@) > fly) > f(z)

Cm tuong tu véi z <y < z (Vo 1y).
Vay, r =y ==z
Thé vao ta co: logsb — x = f(x)
Co: f(x) dong bién, g(x) = logz6 — x nghich bién nén f(z) = g(z) ¢6 nghiém duy nhat.
Nhan thay x = 3 13 nghiém.
Vay hé phuong trinh da cho ¢6 nghiem (x;y; 2) = (3;3;3)00

4 S dung phuong phap danh gia

Giai he phuong trinh:
r?y? —2x+y* =0 (1)
22% + 322 + 6y — 122 +13=0 (2)
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Lot giaa:
) e2r=2P+y">0=2>0

ey (@®+1) =2z y" = <l=-1<y<1

x
x2 41
(2) © 2% +322 — 120+ 74+ 6y+6=0< (- 1) 20 4+7) +6(y+1) =0
) {(x—1)2(2x+7)20(d0x20)

Ta co:

6(y+1)>0(-1<y<1) = (x—-1)"2x+7)+6(y+1)>0

) , f (z—1)°2z+7)=0 r=1
Dau “=" xay ra khi va chi khi &

y+1=0
Thit lai ta thiy x = 1,y = —1 la nghiém ctia hé
Vay hé phuong trinh ¢6 1 nghiém la: (z;y) = (1; —1)0

Giai hé phuong trinh:
S S
VI+222  /1+22  VI+2ay
2
r(1—2x)+y(l—2y) = 3
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Lot giaa:
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. 0<z<
bieu kién:
0<y<

N o=

Ta chting minh bat ding thiic:

1 1 2
+ <
VI+222 1422 7 V14 23y

That vay, theo bat ding thic Bunhiacopxki, ta cé:

()

2
1 N 1 <2( 1 N 1 ) W
VI+2:2  J1+22) = \1+222  1+2y

Déau “=" xdy ra < V14212 = /1 +2y2 & 2 =y (do x,y > 0)

Ta lai co:
L S S 2y — x)* (2zy — 1)
1+222 14292 1422y (14 222)(1+2y2) (14 22y) —
N 1 . 1 < 2 @)
14222 1+42y? — 1+ 22y

Dau “=" xay ra khi va chi khi z =y
Tit (1) va (2) ta c6 bat dang thitc (x). Dau “=" xay ra khi va chi khi z = y
Ta c6 hé phuong trinh:

. o 9-VT3
-V REAREET;
2 =
\/x(1—2x)+\/x(1—2:c):§ _ :9—1-\/%
36
Vay hé phuong trinh ¢6 2 nghiém la: (z;y) = (9 —325/%; 0 _3g/ﬁ) , (9 +3(\3/ﬁ; 0 +3\6/ﬁ> O

Giai hé phuong trinh:
43 + 3zy* =Ty (1)
v+ 62%y =7 (2)
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Lot giaa:
Dé thay x = y = 0 khong 1a nghiém ctia hé phuong trinh
2) ey +62°)=7>0=y>0
() ez (a®+3y°) =Ty >0=2>0

Lay phuong trinh (1) trit phuong trinh (2), ta co:

4a® + 3uy? — P — 627y =T (y

(y—1)
S (z—y) (42® — 2zy +y°) = 7(

—1
y—1) (3)
T phuong trinh (3) ta suy ra z —y va y — 1 ciing dau

~Neul<y<l=y—-1<0=r-y<0=>0<z<y<1l=y3+62% <7 (mau thudn véi (2))
-Néuy>l=y—-1>0=>2—y>0=2>y>1=19°+6z% > 7 (mau thuan véi (2))

http://boxmath.vn/ 124



Nén y = 1 thay vao (2) tasuy raxz =1
Vay hé phuong trinh ¢6 1 nghiém la: (z;y) = (1;1)0

Giai hé phuong trinh:
P43y =2"+y*+2 (1)
ot + yt + 62%y* =8 (2)

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Loi gidi:
T phuong trinh (2) ta c¢6
(x*+3y°) =2+ +2=>2>0
. 't =38
Néu y = 0 thi hé trd thanh (vo nghiém) T d6 suy ra: y # 0
3_ .2
=242
Viét lai hé phuong trinh dudi dang
(«* + y2)2 +(2zy)> =8 (3)
vty +2=a (" +y’) +y2ey) ()
T (4) ta co:
(297 +2)° = [0 (2 + 47) + y ey < (@2 +9?) (@2 + ) + Q)] =8 (22 +47) () (do (3)

o (4 2) +4 (@ + %) +4 <8 (22 + )
s (7)) =4 (2 + ) +4<0

s (22 +y?—2)" <0

s+ —2=0

sty =2

2 2 2 2
x+y: xy<:>—:2x<:>x2:1<:>x:1(dox>0)
T Y T

1+y*+6y2=38 v 462 —7=0
=4
1+3y°=14+¢y*+2 =1

y=1Vvy* =T ) y=1
& Sy =1
y' =1

Dau “ =7 trong (*) xay ra khi:

Thé vao hé ta co: {

Vay hé phuong trinh c¢6 1 nghiém la: (z;y) = (1;1),(1; —1)0

Giai hé phuong trinh:
\/l+m2x<1+2m> (1)
T S 2 @
Vita ity 1+ /ay
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Lot giaa:
Dieu kien: |z| < 1,]y| < 1,2y >0
Tu(l)suyra0<z<1.Dod6:0<y<1
Theo bat dang thitc Bunhiacopxki, ta co:

(s ) =) o
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Ta ching minh :
1 1 2

+ < 4
1+ 1+4+y =~ 1+ /vy (4)

That vay:
(4) e 24+r+y+2yay+ oy (z+y) <24 2(x+y) + 22y
& (1= yay) (z+y) —2y/xy (1 —ay) >0
& (1—yay) (Ve —vy) =0 (Yo,ye[0,1])

T (3) va (4), suy ra:
1 1 2

+ <
Vi+zr 14y 1+ /zy
Diang thiic xay ra khi va chi khi: 2 =y
Thay x = y vao (2) ta dugc:

\/1+mzx<1+2M) (5)

bat x =sint,t € [O; g]

(5) & V14 cost =sint (1 + 2cost)

t t t t t
= 20055 :2Sin§COS§ [1+2(1—281n2§)} (dote [O;g] :0085 >O>

t t 2
<:>SSiﬂ§—4SiIl3§:\/7—
g t .o

sin — = sin —
2 4
t_ﬂ' kdm

6 3
& t_w+k47r<k€Z>

2 3

N[ —

@ Giai hé phuong trinh:
B +y?=2 (1)
v Hay+yt—y=0 (2

**%* http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Lot giaa:

2)erP+yr+y —y=0
A=y’ —4(y—y) =3 +4y

Phu.’(jngtrinh(:(’)nghiérngn<:>A20<:>—3y2—i-4y2O<:>O§y§%l
2)ey+@-1y+a®=0
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A=(r—1)°—4a® =322 -2+ 1

Phu’dngtrinhcénghiémy@AZO@—Z’)xz—Qm—i—l20<:>—1§x§%Tacé:

1\? 4\? 49
1 Sy <= - ==<2
(1) ex +y_(3)+<3> 27<

Vay hé phuong trinh v6 nghiém[]

Giai hé phuong trinh:
22 +ay =1 (1)
922 3
LA: — 14+ % (2)
2(1 —x) 2(1 —x)
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Loi giai:
Diéu kién: z # 1. Xét phuong trinh bac hai: 2t + yt — 1 = 0(3)

(1) 22 +yr—1=0

cho thiy ¢t = z 14 mot nghiém ctia phuong trinh (3)

92 -3z
2) &2 +y. —1=0
@ e T Ty
cho thay t = 2(1——x>2 14 mot nghiém ctia phuong trinh (3)
-z
—3x

Dé thay phuong trinh (3) c¢6 2 nghiém phan biét ma x # m, nén ap dung dinh 1y Viet, ta co:

_1-V3

—3x 1 r = 2 :>y:2
T =&
2(1 — ) 2 ~1+3
2
—1—-+3 —1 3
Vay hé phuong trinh da cho ¢6 2 nghiém la: (z;y) = (T\/_’ 2) , <+\/_7 2) O

Giai hé phuong trinh:
2x+y)’ +4day —3=0
(x+y)4—2x2—4xy+2y2+x—3y+1 =0

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Lot giaa:
Bién déi he phuong trinh thanh

{2(:c+y)2+4xy—3=0 (1)
@+y)' —2@+y)’+@+y)+Qy—-1)°=0 (2)

Ta ¢6: (z +1y)° > 4y

=2z+y)°’+@+y’—-3>2@+y)’+4day—3=0(do (1))
=2 +y)’+(z+y)°*-3>0
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bat: t =x +y Ta co:
20+ —=3>0

3

2(t-1) (t2+t+§) >0
2 3

St>1( dot +t+§>0

Khi dé: (2) & t' =22+t + 2y —1)° =0
Xét ham sb: f (1) =t — 22 +¢,Vt > 1

ffit)y=45—4t+1>0vt>1
Vay f (t) dong bién trén [1;+00) , suy ra:
Viz1= f(t)=f(1)=0

Do do:

— r+y=1
(4)@{“@ ! & yl Sr=y=_
2

(2y —1)°=0 y =

11
Vay hé phuong trinh da cho ¢6 1 nghiém la: (z;y) = (—' —) O

@ Giai hé phuong trinh:

2V —4—\Jy—1=2
v+ /127 + 42 = 19

**%* http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Lot giaa:
Diéu kién: x > 4;y > 1
Tit phuong trinh thit nhat, ta co:

2V —4—-—4=\/y—1-2
o 20 —8)  y—5
Vi—4+4+2 Jy—1+2

oXét x > 8=y > 5. Khi do:

VI =24++/120+12>8+V121=19=VP
oXét x < 8=y < 5. Khido:

VI=a+4+ 120 +12 <8+V121=19=VP

Do d6 x = 8;y = 5. Thtt lai thoa man hé
Vay hé phuong trinh da cho ¢6 1 nghiém la: (x;y) = (8;5)0

10| Giai hé phuong trinh:
vr+2—/y=1
1 1

1

T ,/4x+y2:6
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Loi gidi:
Diéu kien z > —2,y > 0 Ta thay y = 0 khong 1a nghiém ctia he. Véi y > 0, ta dugc

VI+2>1 3(7 — V/33)
L . . <> T > T > 1
N
. . 3(7—+/33
Do d6, dieu kién dé hé c6 nghiem la z > %, y >0 (I
V6i dieu kien (I), ta duge + Néu y < 2 — 1 thi
e Tu (1), ta dugc
3(7 — v/33)
r> ——
2 S>> 2

Ve+2<l4+v/ax-—1

e Tu (2), ta duge

3(7 — /33
x>¥ 3(7 — v/33)
2 ©T<SL‘<2
1 1 1
z -6t

Do dé, trong truong hgp nay hé vo nghiém.
+Néuy >z —1>0 thi

e Tu (1), ta dugc

3(7 — V33)

r> V) 3(7 — v/33)
2 @T<m<2
Ve+2>1++vor—1
e Tu (2), ta dugc
3(7 — V/33)
x> —>"
2 S >2
<ttt

Do do, trong truong hgp nay hé vo nghiem. + Do dé, ta ¢6 y = v — 1. Khi do6, hé tré thanh

Vi+2—yVr—-1=1
11 1

x z+1 ~ 6

Sr=2=y=1

Vay hé phuong trinh da cho ¢6 1 nghiém la: (z;y) = (2;1)0

\1_1[ Giai hé phuong trinh:
Y24 (4z — 1) = 4z 8z +1)
4022 + x = y/14x — 1
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Lot giaa:

Dieu kién: xz > —

14
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2
bat: ¢t = 4 (t > ?) Hé phuong trinh tré thanh

Tu (2) ta c6:y > 0
ap dung bat dang thiic Cauchy, ta c6

2t + 1
2t+1 2t+—2 +1
Vt2t+1) = ¢ 1< =

Do dé, tu (1) suy ra:

1 1
y2+(t—1)2§t+§©y2§—t2+3t—— (3)

2
Ciing theo bat dang thic Cauchy, ta co
2
7 y-+ -t—1
yr/zt—1< 2
2 2
Do do, tur (2) suy ra:
59, t y2—|—§t—1 2 2
—t - < ——=2 &5t -3t+1< 4
R 5 +1<y” (4)
Tu (3) va (4) suy ra:
1
5t2—3t+1§—t2+3t—§
e 20—-1)7°<0
<=>t—1
2
- 1
r=-
8
I . )
Thay x = 3 vao hé phuong trinh ta co:
1 3 V3
2 2
—:1 - = —_—
y+4 - Yy 1 - Y :I:2 N :\/_g
V3 3 V3 NI
Yo T YT V=g

) 1 V3
Vay hé phuong trinh ¢6 nghiém duy nhat: (z;y) = ( \/_>

12| Giai he bat phuong trinh:

20+ 8+ 210 <1

1'2007 + y2009 + 22011 Z 1
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Loi gidi:
http://boxmath.vn/
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Tu (1) tacé: —1 <x,y,z <1
T (1) va (2) ta co:

$2007 + y2009 + 22011 > 33’6 + y8 + 210

e’ (1-2®) +4° (1 -y ")+ (1-2*"") <0 (3)
T —1 < x,y,2 < 1 ta thay:
2% (1 —2*) y® (1= ™), 2" (1= 2) >0
Do doé:
B) e (1-2) =y (1-y""")="01-2""")=0c2,y,2=1Vz,y,2=0

Két hop véi (1) he bat phuong trinh c¢6 cac nghiem la: (z;y; 2z) = (1;0;0),(0;1;0),(0;1;0), (0;0; 1)

13| Giai hé phuong trinh:
22y — 22 +y* =0
223 4+ 322 + 6y — 122 +13 =0

**%* http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Lot giaa:

2
Tacc’):(1)(:)y2:x2f_1.8uyrax20 :
Do x > 0, ap dung bat dang thiic AM — GM, suy ra y?> = 2i1§1,d5ndén—1§y§1 (%)
x
Mat khac
2% =322 + 120 — 13 (=22 —7)(z — 1)?
(2 ey= - E2EEDESD

6 6
Do x > 0 nén tt (3) suy ra y < —1 ()

T (*) va () suyray = —1

Thay y = —1,suyrax =1

Vay hé phuong trinh ¢6 nghiem duy nhat 1a (1; —1)0

M Giai hé phuong trinh:
Vy—2+y*=+v2?2+091
Vi —=2+z%=/y?+91

**%* http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Lot giaa:
Diéu kién : z,y > 2

Do vai tro x,y nhu nhau, nén gia st x > y, vay nén:

Va2 £91 > V2 4+ 91 =y — 2+ > Vo — 2+ 22
SVy—2-Ve-24(@y—z)(y+z)>0

y—x
<:>\/y__x+m+(y—x)(y+x)20

Sy>x
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Vay nén = = y dan dén ta c6 phan tich sau:

Vo —2+ 2% =22 +91
evVr—2—1+2°-9=+v22+91-10

r—3 (x+3)(z —3)
St (r+3)(z—3) =
Vicor1 T@tE=3) = Temm

@(:c—?))(;—l—l— vrs )—0
Vi —2+1 Va2 £ 91+10/)

-Véirz=3=y=3

Vi £+3

1
41 ~0
Vo —2+1 Va2 491+ 10
1
D00<—<1nén(a:—|—3)<

1 —1):(x+3) -9 —+v22+4+91 <0
Va4 91+ 10 Va? 491+ 10

vVe—2+1
s 1 1
Danden — = (¢ +3) | ————= — 1 ] v0 nghiém.
vr—2+1 ( >(\/x2+91 ) s

Vay hé phuong trinh da ché ¢é nghiem (3;3)0

@ Giai hé phuong trinh:
V3T + /3y =6
V3z 4+ 16 + /3y + 16 = 10

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Lot giaa:
T phhuong trinh 2 ta co:
V3T + 16+ /By + 16 = \/ (vV32)2 + 42 + /(\/3y)2 + 42 > \/(\/3_x+\/@)2+(4+4)2 =10
Dau bang xay ra khi x =y = 3
Vay hé phuong trinh da cho ¢6 nghiém (z;y) = (3;3)0

M Giai hé phuong trinh:
2y =20 +y* =0 (1)
203 + 322 + 6y — 122 +13 =0 (2)

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Loi gidi:
T (1) ta co:

Mat khac ta co:
2 <z +1VzreR

& (z—1)° >0 Yz € R (luon ding)

Do do: ) 2,
9 x x° +

= < =1l=—-1<y<1 (x

Y 24+1 7 2241 =¥= ()

T (2) ta lai co:
20%+30° —120+13 _ 20°+30° — 12047 (z—1)°(2z +7)

6 6 6
Viz>0suyra: y < —1 (k)

T (%) va (%*) ta co:

y=—-1l=zxz=1
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Thit lai ta thiy 2 = 1; y = —1 théa man he
Vay hé phuong trinh c6 nghiém duy nhat (x;y) = (1; —1)0

[17] Giai he phuong trinh:
w2y —54r+9y* =0 (1)
202 + 3 =120 — 45  (2)

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Loi gidic
T phuong trinh (2) ta co:

2) 2@ —-37=—P-21= P < 21=y< -3
Xem (1) 1a phuong trinh bac 2 an z phuong trinh c6 nghiém

SAN>02? -9 >0y <8le —3<y<3
T d6 ta suy ra: y = —3 thé vao (2) ta dugc:

?—6r+9=0&2x=3

Vay hée da cho ¢6 nghiem duy nhat (x;y) = (—3;3)0

18 | Tim nghiém duong ctia hé phuong trinh:
3x 4y 2z

=1
x+1+y+1+z+1
89x3y4z2:: 1

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Loi giai:
Tt phuong trinh dau tién ctia heé ta c6 duge:

1 2x 4y 2z
= + +
r+1 z+1 y+4+1 2z+4+1
1 3w 3y 2z
= + +
y+1 z+1 y+1 =2z+1
1 3T 4y z

= + +
, z+1 z+1 y+1 =2+1
St dung bat dang thitic AM-GM cho 8 s6 duong lan lugt ta co:

1 $2y422
> 8¢ 3 1 2
x+1 (x4+ 1) (y+ 1) (z+1)

3,,3.2
1 > 88 3:Ey23 i
y+1 (x+1)(y+1)°(2+1)

1 Y o3ytz
1T N @+ )+ ) (=)
Suy ra:

1 1 1 s £2y32 20
@+ 1 (y+ 1) e+ T @+ )" (y+ )P (= + D)
Hay la ta dugc:
0a3ytz? <1
x Y z 1

— = = - & = = =
z+1 y+1 2z+1 9 rey=s
111

553

Dau "=" xay ra <

O

N—00]| —

Vay hé da cho ¢6 nghiem duong duy nhét 1a (z;y; 2) = (
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19| Giai hé phuong trinh:
T N y o 2./Ty
y+1 z+1 Jayg+1

5 3
+ =4
ve—1 y—1

***% http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Lot giaa:
Dicu kien: z,y > 1= zy > 1

Ta chiing minh:
1 1 2

x—|—1+y+1 Vry +1

S+ (Vey+ )+ y+1) Vey+1)>2(x+1)(y+1)
S (z+y)Voy + 2/zy > x4y + 22y
(z +y)
1)

e (r+y) Vey—1)+2/xy (1 —/zy) >0
2
(Vzy—1) (V=) >0
Luén diang Vay > 1
Ta co:
T n vy oo 2./xy
y+1 x4+1 Joyg+1
2,/
e — g1+ —L 1= 4o
y+1 r+1 Vay +1
1 1 2(2y/zy+1
(:)(:E+y+1)< + ): Gyay+1)
r+1 y+1 vy +1
Mat khac:

r+y+1=>2/zy+1
1 1 2

+ >
r+1 y+17 Voy+1

1 1 2(2/xy+1
:>(x+y+1)< + >Z 2y ),ny>1

r+1 y+1 Vay +1
Dau bang x4y ra khi x = y thé vao phuong trinh thit hai ta dugec x = y = 5 1a nghiém ctia he. 0O

%+ y? % + xy + y?

/220y + 5 +3 =4vy — br — 3

***% http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

@[ Giai hé phuong trinh:

Lot giaa:

1 1 1 1 3
Ta c6: 22 + xy + y? = 2(:L'—I—y) + = (x +y?) > :1:+y 93+y) =4(as+y)
x°+ s T :c—l—y
\/ 2y +\/ y v x+y =lz4+yl>x+y

Dau "=" xdy ra khi: z =y > 0
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Thay y = = vao phuong trinh thi hai ta dugc:
oV2x2 4+ 5x + 3 =4a* — 5x — 3
202 +5r + 3+ 2vV222 + 57+ 3 — 622 =0
V2x?% 4+ 5z + 3 = —3x (v0 nghiém)
V22 +5r+3 =2z
1
z=—3 (loai)

r=3

=20 4+5r+3=0&

Vay hé phuong trinh da cho ¢6 1 nghiém (z;y) = (3;3).0

22| Giai hé phuong trinh:

V34 222y —aty2 +at(1—222) =yt (1)
144/ 1+ @ -y’ =23 —2+22) (2)

**%* http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Lot giaa:
Viét lai hé phuong trinh:

V4 — (22y — 1)2 =226 — 2t + ¢
{ 1+4/14 (x—y)° =2 (@ — .+ 2%
Lay phuong trinh (2) trit (1) ta duge:
VA= (@Y =12 -1— 1+ (@ —y)?=(2®~y)* 20
= 4—(22y—12>1+/1+ (@ —y)? (
Taco \/4— (22y —1)2 <2< 1++/1+ (z —y)2. Dododangthu’cd(3)Xéyra(:>x:y:1
Vay hé phuong trinh da cho ¢6 nghiem duy nhat (z;y) = (1;1) O

23] Gii h¢ phuong trinh:
(z =1y +(y—D)vr =2ry
o2y — 2+ yv2x — 2 =2y

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Loi giai:
Diéu kien: z,y > 1
Phuong trinh thi hai tuwong duong véi:

1 —1
Vv +\/y
x Y

=1

ver—1 y—1

P 1 ) ,

Ta thay rang , < 5 nén dang thic xay ra < x =y = 2.
Z )

Thay vao phuong trinh thit nhat ta thiy thod man.

Vay hé phuong trinh da cho c¢6 nghiém duy nhat: (z;y) = (2;2) O

24 | Giai hé phuong trinh:
22420 —2=/—y? — 4y —2
6r—y— 114+ 10 —4x — 222 =0
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Loi gidic
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Tt phuong trinh thtt hai, 4p dung bat ding thic Cauchy ta cé:

4(10 — 4x — 222 4410 — 4z — 222
y—6x+11:\/10—4x—2x2:\/( 4x x)S 10 4x &

Thu gon ta co:
2202 — 20z +4y+30< 0= 2 - 100 +2y +15<0 (1)

Tiép tuc nhu vay cho phuong trinh thit hai ta co:

(-2 —dy—2) _ —y*—4y—2
S S sy v SRV et o B e

2 2

Thu gon ta co:
202 +4r +y* +4y—3<0 (2)

Lay (1) cong (2) vé theo vé ta co:
3 —6r+1P+6y+12<0e3x—172+(y+3)><0

Nghiém ctia bat phuong trinh trén la:

r—1=0 r=1
<~
y+3=0 y=-3

Vay hé phuong trinh da cho ¢6 nghiém (z;y) = (1; -3) O

[25] Tim a dé he sau c6 nghiem duy nhét:
Va2 +2007 + |y + 1| =a
2] /Y2 + 2y + 2007 =v/2007 — 2% — a

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Lo gias:
+ Dieéu kien can:
Cong vé véi vé hai phuong trinh ta duge:
Va2 42007 + |y + 1] + |z].4/92 + 2y + 2007 = /2007 — 22

Nhan xét:

VT > /2007

VP < /2007
Suyra: z =0vay=—1
Thay nguge lai vao hai phuong trinh ban dau, suy ra a = /2007
+ biéu kien du:
V6i a = +/2007. Thé vao he, dé y: 22 > 0; |y + 1| > 0 suy ra:

V2007 = /2% 4 2007 + |y + 1| >= /2007

Déau "=" x4y ra khi v& chi khi z = 0;y = —1.
Vay a = /2007 1 gia tri can tim. O

26| Giai he phuong trinh:
TH+y—ry=3 (1)
Vitl+yyri=4 (2)
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Loi gidic
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Diéu kién: z,y > 0.

T phuong trinh (1) ta suy ra:
3+ Iy =x+y>2/ry = /Ty <3 (%)

Tiép tuc tit phuong trinh (2) va bat dang thiic Bunhiacopxki ta c6:
4=y +1+Vy+1<Vi+1yJor+y+2
=zr+y>6e Jry=r+y—3>3 (%)

T (*) va (**) suy ra:
rT+y==6
Ty =3 = Sr=y=3
zy =9

Vay hé phuong trinh da cho c6 nghiém duy nhat v =y =3 O

27| Giai hé phuong trinh:
r+y+z=1

et +yt+ 2t =ayz

**%* http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Lot giaa:
ap dung lién tiép 2 lan bat dang thic quen thuoc: a? + b% + ¢ > ab + be + ca v6i moi a, b, c
Ta sé dugc:
zt + y4 + 24> x2y2 + y222 + 2222 > xy2z + xyz2 + nyz = :Eyz(x +y+ Z) =Yz
Déau "=" x3y ta khi x = y = 2.

Két hop véi  + y + z = 1 ta suy ra nghiém ctia hé phuong trinh da cho la: 2 =y = 2 = O

1
3

@ Giai hé phuong trinh:
c4y+ay=22" 422" (1)
ot oyt =222 (2)
(z+y) " =(2+2004)"7" (3)
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Loi gidi:
Tu phuong trinh (2) ta co:

22004 03

2z =zt 4yt > 2% = 2y < 22

(%)
Ta lai ¢o:
(x + y)2 <2 (x2 + yz)
:>(:E+y)4 < 4(m2+y2)2 <49 (x4+y4) _ 16222004

=r+y< 2,2 ()

T (*) va (**) cho ta:
T + y —"_ xy S 222003 + 2222002

£ . N . 2002
Dau ” =" x4y ra khi va chi khi: z = y = 22

Hé phuong trinh tuwong duong véi

x:y:z22002 l’:y:z:l
= 1
{ (22)°" = (2 +2004)"Y T=y=73
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11 1
Vay hé phuong trinh c¢6 3 nghiem: (x;y; z) = (1;1;1), <§, 3 :I:QQT%> O

@ Giai hé phuong trinh:
P+ y*=—y(z+2)
P r+y=-—2yz
32?4 8y? + 8xy + 8yz = 2x + 42 + 2
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Loi gidi:
v(+y)+yy+z)=0(1)
e qz@+)+y2:+1)=0(2) (1)
A4y’ +4y+2)7 =@+ 1)+ 22+ 1) (3)

Trong mat phéng toa do Oxy chon: ¥ = (z,y); v = (x+y,y+2); W = (x4 1,22+ 1)

Khi doé:
UT =0 UT =0(4)
(e d.W=0 S WA =0(5)
2 2
47" = @ (6) || = 2|7 (6)
Ta xét 2 truong hgp sau:
THL: Néu @ = 0 = 2 = y =0 (va lac d6 (4), (5) cing duge théa man) Thay z =y = 0 vao (6),
tic 1a thay vao (3) va ta co:
1
4z2+2=0& 2= —5
Do dé hé co nghiem (O 0; — )

TH2: Néu o # I Tu (6) ta suy ra W, ¥ hoic la cliing # 0 hoiic l1a ching cung la vecto khong.
a) Néu o = 0 = f

(
r+1=0 =1
2241=0 1

& { S p=—=
r+y=0 2
ly+2=0 FTEsTY

Truong hgp nay vo nghiém
b) Néu o,V cing # 0. Khi d6 do (4),(5) suy ra W, ¥ 1a 2 vecto cing phuong (vi ching ciing
vuong goc véi ). Két hop véi (6) suy ra: @ =20 VW = 27

Néu o =20
r+1=2x+2y =0
= 1
2241 =2y+ 2z y:§
Thay z = 0,y = 1 vao (1), ta c6: 2 = —3
Truong hgp nay hé c6 nghiém: (0, ;,—%)
Néu @ = 27
-1 -3z
r+1=-20—2y by=—">%5—
= = 3
224+ 1= -2y —2z o
4
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Thay vao (1), ta co:
822 = 2(1 + 3z)* = T + 212

S5 +50+2=0

Truong hgp nay vo nghiém
Vay hé phuong trinh c¢6 2 nghiém la: (z;y; 2) = (O; 0; —%) , ((); %; —%)D

@[ Giai hé phuong trinh:
Lieloo ()
2 1 _
5 ==4 (2

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Lot giaa:

1 1 2 2 2 2 1
e e
2 yr 22 xy yz oz xy 22
- 1+2+1 L 1 2+1 _ 0
x? xz o 22 Y2 oyz 22
1 1\? /1 1\?
sl-+=) +(=+=) =
x oz y oz
11
x z
y oz
Thé vao hé ta ¢6 nghiem: z = %,y = %,z = —%
Vay hé phuong trinh da cho ¢6 1 nghiém la: (z;y;2) = (%, %; —%)D

\ﬂ[ Giai hé phuong trinh:
2009z 4 2010y = (z — )
2010y 4 2011z = (y — 2)°
2011z + 2009z = (z — z)*

**%* http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Lot giaa:
bat: a = 2009 > 0
ax+(a+1)y = (x—y)* Q)
(D& (a+Dy+(a+2)z=(y—2)7(2) )
(a+2)z+az=(z—z)°(3)

Ta c6: ax = (x_y)QHZ_Qx)Q_(y_Z)Q =(r—y)(z—2)

Tuong tw: (a+1)y=(y—2)(y—2);la+2)z=(2-2)(z—y)
Tit day suy ra: az. (a+1)y. (a+2) 2= —[(z —y) (y — 2) (z —2)]* <0
Tit (I) ta thay tong clia ting cip az, (a + 1)y, (@ + 2) z déu khong am, ta sé chitng minh ci ba gia

tri nay déu khong am.
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That vay, gid st ax <0< x < 0 Tu (1) va (3), suy ra:
(a+1)y>0;(a+2)z>0<y,2>0

hay r —y < 0;2 —2<0=ar = (z —y)(r — 2z) > 0 ( mau thuan)

Do dé: ax > 0

Tuong tu, ta cing c6: (a+ 1)y > 0;(a+2)z >0

Nhung tich ctia ba s6 nay lai khong am nén ta phai c6: az = (a+ 1)y =(a+2)2=0& 2=y =
z2=10

Thit lai thay thoa

Vay hé phuong trinh da cho ¢6 1 nghiém: (z;y; z) = (0;0;0)0

@ Giai hé phuong trinh:

(3v/321 = cos (mx2)
3v/3x9 = cos (rx3)

3v/3x3 = cos (mz4)

| 3v/3z4 = cos (7z1)
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Lot giai:
Gia st x1 = maz (x1; T9; T3; T4).

Vay nén dan dén c6 dieu kién sau: 0 < z1; 29} T3; 74 < 5
Do y = cosx nghich bién trén (O; g) nén t cdc phuong trinh trong hé ta ducc két qua sau:
Ty = min (v1; To; T3} T4)

T3 = max (T1; T2; T3} T4)

Tq = min (T1; T2; T3] T4)

Thé nén hé phuong trinh da cho tré thanh he:
3v/3x1 = cos (mxs)
3v/31xy = cos (mxy)
Ta suy ra dugce phan tich:

3v3 (21 — z2) = 25sin T (3312— 72) .sin T (x12+ 72)
Hay ciing la:
3\/§ (1321 - .TQ) é sin ™ (1312— .TQ) é ™ (5612— IQ) (1)

Ma do gia thiét z; > 25 va 3v/3 > 7 nén (1) xay ra khi z; = x5 hay 3v/37 = cos (7z;)
Vay nén ta c6 dugc phan tich sau: < 3v/37 — cos (rz;) = 0 (2) Vé trai clia (2) la mot ham dong
bién nén phuong trinh (2) c6 nhiéu nhat mot nghiem

Dé thay z; = G 1a nghiém ctia phuong trinh (2)

Toém lai la hé phuong trinh da cho ¢6 nghiém z; = vy = x3 = x4 + ED

33| Giai hé phuong trinh:
rT+Yy+z=
1 1
—4+-+1=3
r oy
z,Yy,z >0
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¢ . 9.
Lot gias:

Ta co:

x,y,z2 >0
. 1 1
Nhan theo vé 2 phuong trinh trong he ta dudc: (z +y + 2)(= + — 4+ 1) = 9(x)
r oy
Mat khéc, 4p dung bat dang thic C-S ta c6:VT,) > (1+1+ 1) =9=VE,,,

Dau "=" x4y ra khi x=y=z=1
Vay hé da cho c¢6 nghiem duy nhat (1;1;1).0

@Giéi hé phuong trinh:
P+ 322+ 20 —-5=y
P3P 2y —5==z
2B 4+3224+22-5==x
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Lot giaa:
Cong theo vé 3 phuong trinh da cho ta duge:
Py + B3+ P+ %) ey + 2= 15(%)
Dé thay x=y=z=1 la mot nghiém.
Viét lai he da cho duéi dang:
(x—1D[(z+2)?*+2]=y—1
(y—Dly+22+2=2-1
(z=D[(z+2)?*+2]=2—-1
+Néuzr>1l=y>1=2>1
Khi dé: VT(*)>15=VP suy ra hé phuong trinh vo nghiém.
+Néur<l=y<l=z2<1
Khi d6 VT (*)<15=VP nén hé phuong trinh ciing vo nghiém.
Vay 2 = y = z = 1 la nghiém duy nhat ctia hé phuong trinh da cho.OJ
Cach 2:
Viét lai hé phuong trinh :
(z—1)(2? +42+6)=y—1
(y—D(y* +4y+6)=2—1
(z—1)(z*+4246)=2—1
Truong hop 1: Neuz =1 =y =1= 2= 1. Suy ra (1;1; 1) 1a mot nghiem.
Truong hop 2: Néu z # 1 = y # 1 = 2z # 1. Khi d6, nhan vé theo vé ta dugc:

(2 + 42 +6)(y* +4y +6)(2> +42+6) =1

. Diéu nay khong thé xay ra. Nén hé c6 nghiem duy nhat ké tren.
Vay hé phuong trinh da cho c¢6 nghiem duy nhat (x;y;2) = (1;1;1)0
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@ Cho hé phuong trinh:

22+ zy +y? = a?
v 4 yz+ 22 =b?
Ptz at=¢7

V6i x;y; z 1a nghiém, a, b, ¢ 1a cac s6 thue duong. Chitng minh rang:  + y + 2 < vab + be + ca

FF%% Lttp://boxmath.vn - http://boxmath.vn - http://boxmath.va - http://boxmath.va - http://boxmath.va - http://boxmath.va - http://boxmath.va *FF%
Loi giai:
+Néu x+y+z < 0 ta c6 dieu phai chiing minh.
+Néu x +y + z > 0. Bat dang thiic can chiing minh tuong duong véi:
(@ +y+2)° <X VE@+ay+97) (0P +yz+27)

Trong do:

V(@ +Hay+12) (1 +yz +22) = /(@ +ay +y?) (P +yz + 22)+
V(Y2 +yz + 22) (22 + za + 22) + /(22 + za + 22) (22 + 2y + y?)
Mat khac ap dung bat déng thitc quen thudc:

Vmi 402+ \/m3+nd > \/(m1 +ma)? + (n1 + n2)?

Ta co6:

S V@t ay +y?) (27 + az + 22) = Z\/[(%+ 5+ <¢7§y)1 {(H )+ (\/;Zﬂ

> Sl(a+ ) (e +5)+ o) - Dl e+ 24 51
=(z+y+2)?
Tt d6 suy ra dieu phai chiing minh[]

36| Cho he phuong trinh:
r+6y/ry—1y==06

x3+y3
6——— Y AP =3
T 22 + 2y + 12 (" + %)

Véi x;y; 2 1a nghiém, a, b, ¢ 14 cac s6 thiyc duong. Chitng minh ring: z +y + 2 < Vab + be + ca
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Lot giaa:

T gid thiét ta suy ra zy cung dau. Hon nita tit phuong trinh thit (2) ta thay néu z,y < 0 thi
phuong trinh nay vo nghiém nén suy ra hé c6 nghiem khi z,y > 0 Theo bat déng thic AM — GM
ta co : /Ty < #:>6:a:+6\/x_y—y§:c+3(a:+y)—y:4x+2y:>2x+y23

Ta sé chiing minh:

6 (23 + %)

- J 7 (2 2) > 9 > 3
+x2+xy+y2 (@ +y) 2204y 2

6 (2% +9°) 5

x2+xy+y2_\/ 24y’ +aty (x

Ta c6: v +y < /2(x2 + y2). Dé chitng minh (%) ta s& chiitng minh bat dang thitc manh hon la:

6 (% + %)

oyt o 2v/2(2% +y?) (1)
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2 2

Mat khéc ta ciing c6: xy < Tty nén (1) sé duge chitng minh néu ta chi ra duge:
6 3 3
r°+y
x?+y?+ 5

& 202’ +y°) > (2 + y) V222 +y2) & 2+ + da’y’ - 3%y (a® + %) > 0 (2)

Viy > 0 chia hai vé cho 4 dit t = — > 0 bat ding thic (2) trd thanh.
v

0 —3tr 43 —3t2+1>0

Nhung bat dang thitc nay hién nhién dang do: ¢5 — 3t + 413 —3t2 +1 = (t — 1)2(¢* +2t3 + 2t + 1)
Nhu vay ta co:

6 3 3
$+M—‘/2(x2+y2)23

ZL’2 + xy + y2
x, y>0
Két hop tat c cac van dé vira chi ra ta thay chi c6 bo s6 =, y théa man dieukien 2z +y =3 <

r=Yy

x =y = 1 la nghiém cta hé phuong trinh.

5 St dung phép thé luong giac

Giai hé phuong trinh:
r+4/1—y2=1

y+vV1—22=+3
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Lot giaa:
-1 <x<1

-1<y<1

Diéu kién:

Dat:

. E[ ™ 7Ti|
r=sina; a€ |—=;=
7 272

y=cosb; be[0;n]
Heé da cho trg thanh:

. a+b a—b
sina +sinb =1 2 sin cos 5 =1
=
COSCL"‘COSb:\/g 2cosa—2i_bcosa;b:\/§

. a
T hé trén ta thay cos

# (0 nén ta co:

a+b 1 . 7T<:> b T
= — =tan — a = —
6 3

V3

tan

Tu do ta co:
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sina—l—sin(——a):1<:>2sin%cos<a—%>:1
PN ( 7T) 1
cosla——=) =
6
T
Sa——=—=0
“T%
sa=1
6
.o 1
T =sin— = —
Véia:%tacc’): 6 i/g
=Cos— = —
Y 6 2

D6i chiéu diéu kién thoéa nén hé c6 nghiem (z;y) = (5, —> O

Giai hé phuong trinh:
?+yt =1 (1)

V2(x —y) (1 +4ey) =vV3  (2)

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Loi giai:
Tit phuong trinh (1) goi cho ta dit an phu dua vé lugng giac.
r =sina
Dat: (a € ]0; 27])
Yy = cosa
Khi d6 phuong trinh (2) duge viét lai dudi dang:
6
(sina — cosa) (1 4 2sin2a) = g

. . . . V6
S sina —cosa + 2sin2asin v — 2sin 2 cosa = —

. . . V6
& sino — cosa+ cosa — cos3a — sin 3o — sinoy = —

V6

& sin 3o+ cos3a = ——

2
T V3 5%
<:>cos<3a+z)———2 —COSE
Tr k2w
iy
< 135 gorFEZL)
a=——+—
Tr 31 s5m fir 357 59
T T T T v v
Vi o € [0; 2n] suy ra 0‘6{36’ 36 36 36 36 36}

7w 3lm 5bm 11w 35w 597w
- hA z h.A . — : . 6 . . . . . D
Vay hé c6 nghiém (z;y) (Slna,cosa)v1a€{—36, 36 36 36 36 36}

Giai hé phuong trinh:
22 4+ 2ayz =1 (1)
32%y? + 3wy? = 1+ 23y* (2)
242yt +4y° =4y +6y°2 (3)
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Loi giai:
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Vi z = 0 khong la nghiém ctia hé phuong trinh nén:

1— 22
1) & =
(1) & zy = —
Dit 2 = tan (x) véi o € (-% g) \ {0}
Ta co:
1—22 1-—tan?p
TY = = = cot 2¢p
2z 2tanp
Thay vao (2) ta dugc :
3cot?2p — 1

3cot?2p 4 3y cot 20 = 1 + yeot®2p & y =

= = tan6
cot32p —3cot2¢  cot 6y anby

Ta suy ra: x = cot 2¢. cot 6 Thay vao (3) ta dugc :

4tan 6p — 4tan®6¢

= = tan24
: 1 — 6tan?6¢p + tan*6p an 24ip ()

T (x)va (xx) ta co:
tan 24 = tan @

S24p=p+kr, keZ

k
<:>g0:2—§, kel

Véi p € (—g, g) \ {0} ta thu dugc:

T LT An Sn 6n Tn St 9 Ln llr
237 237 237 237 23 23 23" 23 23 23 23
Vay hé phuong trinh c¢6 cac nghiem la: (x;y; z) = (cot 2. cot 6¢; tan 6p; tan )
2 3 4 5) 6 7 8 9 10 11
Vol g = e e on ST g T O P S T T T
237 237 237 23 237 237 23 23 23 23 23

Giai hé phuong trinh:

2z(x+y)+1=2*—y*(1)
v+ 22 =14 20y + 220 — 292 (2)
y (322 —1) = —2x (22 +1)(3)
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Loi giai:
Viz= j:\/%: khong thoa phuong trinh (3) nén:

(3) & —2x(x2+1)<:> N 3x3—x—2x(x2—|—1)<:> N 23 — 3z
= —-— €T = €T = —
R Y Y 322 — 1 v
Diat: x =tanp, p € (—g;%)\{—%;%} = cosp # 0,co083p # 0

Ta co:
tan3p — 3tan ¢

tanp +y = &y =tan3dp —tanp

3tan?p — 1
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(1) 2=1% (_;_’F;l (do z = —y khong théa phuong trinh (1) = tan3p # 0)
PR (2tanp — tan3y) . tan 3p — 1 _ 2tangp. tan3p — tanZ3p — 1
2tan 3¢ 2tan 3¢
2 —tanp— tan 3¢ + cot 3¢ _ tang — 1 sin 3¢ 09534,0
2 2 \cos3p sin3yp
&z =tanp —

sin 6

(2) & 2+ + 22 — 20y — 222 4 2yz = 1 + 22
e W+z—2)’=1+2"

1 2
(tan3g0—tan<p+tang0— _— —tango) =1+ tan®yp

n 6y

sindyp 1 2 1
= —tanyp | =

coS 3g0 2sin 3p. cos 3p cos?p
- 2sin?3p — 1 ; ? 1

— tan =
2sin 3g0 cos 3 7 cos?yp
2

cos 6 1

= —i— tan =
( sin 6 ) cos?p
- cos 6p. cosp +sinbp.sinp \© 1
sin 6¢p. cos  cosZp

( cos Hy >2 1
s|——) =

sin 6. cos cos?p
& €cos DY = £ sin by

& €08 D = £ cos (g — 6(,0)

COS DY = COS <g — 690)

= s
COS DY = COS <— + 6(,0)

2

B = + (5 —690) Iy

At T
5¢:i(§+6¢)+k2w
k2
@zl—i— W,gp———kﬂﬂ
- 22 " 11 2 (he2)
:_1+k2_7r L
PT TR T 2

Véi: p € (-5 D\ {-2;2} = o=+ 5; £ 430 4 Tr 4 57

220 220 22>
Vay hé phuong trinh da cho c6 nghiém la:

(r;y;2) = (tancp;tan&p — tan p; tan ¢ — sin16<p> , P = i22,igg,igg,igg,i9’rﬂ

Giai hé phuong trinh:
3e+d)=a(y+)=5(+1) (1)
ry+yz+zr=1 (2)
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Lo gidi:
DK: zyz # 0
Néu (z,y,2) 1a mot nghiem cia he thi (—z, —y, —2) cling 1a mot nghiém ctia he va tu (1) suy ra

x,y, 2 cing dau nén ta chi can xét z,y, 2 duong 1a du.

r =tana
Vz,y,z € R\ {0} Dat: { y =tan B ,a;8;7 € (0;%)
z = tan~y

1 1 1
31t — | =4t —— | =51t 3
(I) = <an&+tana> (ana+tanﬁ) (an7+tan7>( )

tanatan § 4 tan Stany + tanytan o = 1 (4)

tan’or +1 4tan25 +1 5tan27 +1
tanaoe tanfg tan

3 4 5
sin2a sin 3 - sin y (%)

(4) & tana (tan f + tany) = 1 — tan S tany

1 — tan S tan~y

tan 8 + tan

(3) <=3

&S tana =

= cot (B +7)

T
Sa+p+y= 5 (6)
T (5) va(6), suy ra 2a, 20, 2y 1a cac goc trong mot tam giac vuodng, c6 cac canh la 3, 4, 5
Do d6: 2y =5 & v=7 & tany=1= 2z Tu do ta co:
tanf =y =

tana =x =

Vay hé phuong trinh da cho c¢6 nghiém la: (x;y; z) = (%, %; 1) , (—%; —%; —1)D

@ Giai hé phuong trinh:
xy+yz+zr=1 (1)

20(:1:+£) =11 (y+$) :2007(z+§> (2)

**** http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn ****

Lot giaa:
Diéu kién: zyz # 0
Néu (z;y; 2) 1a mot nghiem cia he thi (—z; —y; —2) cling 1a mot nghiém ctia he va tu (1) suy ra
x,y, 2 cing dau nén ta chi can xét z,y, z duong.
r = tan«
V6i moi x,y,z € R va khac 0, dat: { y =tan Vv6i0 <o, 3,7 < g
z = tan-y
T d6 he (1) va (2) trd thanh:
tan atan § 4 tan S tany + tanytan o = 1 (3)

20 ( t + ! =11 (tan s+ ! = 2007 | t + ! (4)
e tana ) o tanfB/) an tan -y
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Ta co:

e (3) & tana (tan f + tany) = 1 — tan actany
1 —tan B tan~y
tan 8 + tan -y

m
(:)a+6—|—7:§

= 2a, 20, 27 la cac géc trong mot tam giac
tan? 1 tan? § + 1 tan®vy + 1
e () mopitatl e Sl o tanytl
tan tan tan ~y
20 11 2007

& tana = =cot (B+7)

sin2a  sin2p3 ~ sin 2y
ap dung dinh 1y sin ta tinh dugc ba canh ctia tam giac c6 3 goc 2o, 23,2y la:

a =20
b=11
c = 2007

Dé thay a, b, c khong théa man bat ding thic trong tam gidc do dé tam giac trén khong ton tai.
Do dé hé da cho vo nghiem[]

Giai hé phuong trinh:
222 +2/3zy —P =1 (1)
2(yz=2)+y=0 (2)
Pr+2t+r=1 (3)
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Lot giaa:
T (2) ta co:
2z
2241

Yyt —22+y=0y(FP+1)=2zy=
T (3) ta co:

r(Z2+1)=1-22 1= L=
B 1422
a T = cosa
Dat: z =tan—; a € (—m;7m) =
2 Yy =sina

Thé vao phuong trinh (1) ta duge:

COSQG+2\/§SiH6LCOS(I =gsin®a+1

<:>cos2a+\/§sin2x =1

<:>1 2x + 3'2—1
2cosac 2sma—2
- (2 7r>_1_ T
cos | 2a 3 —2—0053
T
=—+4k
- a 3+7r
a=km

4
Viia € (—m;7) suy ra: a € {0; g; ?ﬁ}

Tu do ta co:
-Véia=0suyra:x=1; y=0; 2=0
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1 V3 /3

s
-V6ia=—suyra:x=—; y=—; 2=
3 y 2,9

4 1 3
—Véia:?ﬁsuyra:a::—? y:—g; z=—/3

1 1
Vay he da cho c6 nghiém (z;y; 2) = (1;0;0); (—5; —\/75; —\/5) (5; \/75; \?) O

Giai hé phuong trinh:
2=y +2
Yy =z+2
Z2=x+2

FF%% Lttp://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn - http://boxmath.vn *#F%
Loi giai:

Dé thay z,y, v > —2

Gia st: © = Max(z;y; 2)

+Néuzr >2=y>2=2>2.

Do x=Max(x;y;z) suy rax>ynén 2> =z +2>y+2=2x?= 2 > z(VL)

+Néu z < 2suyrax,y,z < 2.

Dat:x = 2cosa;y = 2cosb; z = 2cosc (a; by ¢ € [0;7])

Thay vao hé da cho dé co:

(

[ b= 2a

b=27— 2a
cosb = cos2a o

c=2b
cosc=cos2b &

c=27—2b
CcOsS a = cos 2c¢ -

a=2c

a =2 — 2c

\ L
Day 1a hé co ban, gidi ra v6i cha ¥ a, b, ¢ € [0; 7] ta thu duge nghiém ctia hé phuong trinh da cho 1a
hoan vi vong quanh ctia cac bo s6 sau:

(asbic) = (0;0;0); (G 5 5) s (40 %) (B )0
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