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Chuyén dé: HE PHUONG TRINH

Bai toan gidi hé phirong trinh thwong rdt hay gap trong céac ky thi vao Iép 10 Truong
THPT chuyén KHTN. Cac bai tdp gidi hé phwong trinh rat phong pha: hé phurong trinh
mau muec, khdng mau muec, hé doi xing, hodn vi vong quanh... Ngay cd cdc phwong phdp
gidi ciing khd nhiéu: dung hang dang thic, an phu, lwong giac hoa, bdt dang thize... Vi ly
do dé ma viéc hoc vet, hoc tii 14 khong thé cd. Cac ban can phdi nam viing duwoc cac
phirong phdp gidi va céc kj thudt da duwoc thu gon dudi day, dong thoi chi déng tim toi
lam quen véi cac dang hé phurong trinh dé c6 dwroc phan Xa tot va dwong 16i tw duy ding
ddan trong qué trinh gidi toan. Chic cac ban thanh cong!!!

A. Dinh nghia:

1. Hé phwong trinh la gi ?

Ta c0 thé hiéu mét cach don gian nhw sau: “Hé phirong trinh la mét hé gom c6 nhiéu
phwong trinh”

Chu y: O day ta can tranh nham 1an rang s6 an phai ludn bang sé phuong trinh va mét hé
phuong trinh thi phai ¢6 tir 2 an tro 1én. Piéu ndy hoan toan khéng chinh xac.

X2 +y?=2
2X+3y =5

Vidu:{ ; {X—y=0
Xx—2y=-1

2x* —5xy+2y* =1

Nhue vdy, phwong trinh mét an chinh 14 trong hep ddc biét ciia mét hé phwong trinh véi
S6 phwong trinh va sé an déu bang 1!
2. Giai h¢ phwong trinh
C6 nhiéu ban da tirng giai rat nhiéu hé phuong trinh nhung lai khéng hiéu rd ban chat nén
khi gap nhiing bai toan vé hé phuong trinh c6 chira tham sé hoac bién luan sé nghiém cua
hé thi to ra rat 1Gng tdng. C6 thé khai quat nhu sau: “Gidi 1 hé phwong trinh la tim tdt ca
cac bé nghiém sao cho ching théa man tat ca cdc phiong trinh trong hé”.
B. Cdc phwong phdp gidi
Nhur tic gia dd néu ¢ trén, c6 kha nhiéu cac phwong phdp gidi khac nhau. Tuy nhién, sau
khi rat gon lai thi chi con cé 3 phwong phdp (viéc rat gon nay sé giup cho cac ban hoc
sinh dé tiép cdn hon ) la:

1. Thé va cong dai s6

2. bat an sb phu

3. So sénh

Phwong phdp I: Thé va céng dai 6
e Muc dich: Pon gian hoa cac phuong trinh trong hé, dua hé phuong trinh di cho vé
dang don gian, quen thudc hon.
e Phirong phdp chung: St dung cac phép bién d6i dai sé sau day dé phan tich mot
phuong trinh nao d6 trong h¢ thanh phuong trinh tich hoac don gian hé:
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v" Nhan, chia, thém, bét cac luong thich hop cua bién

v' Dung hing ding thic

v' Thé hé sb hoic biéu thirc

v" Pua vé phuong trinh bac 2 chtra 2 4n X, y; tir d6 phan tich thanh nhén tu.
Truong hop dic biét 1a dwa vé phuong trinh dang cap

Vi du 1: Giai hé phuong trinh: (Chuyén Toan - Tin KHTN vong 1 nam 1992)
Xy> —2y+3x* =0 1)
y2+x2y+2x=0 (2)

Phén tich:

Ta nhdn thdy 2 phirong trinh trong hé khdng cing béc. Tuy nhién, chiing deu c6 mét ddac
diém chung dé la bac cia ching déu |a 1-2-3. Diéu dé dan ta dén cach gidi sau:

Gidi:
+ Néu xy =0 thi x=y=0 hay (x,y)=(0,0)

+ Néu xy =0 , chia phuong trinh (1) cho y? va phuong trinh (2) cho x* ta dugc hé trong
duong vai:

2 2
x-2_3X |x 2o 3% Xy? — 2y = —3x2
y y *
2 2 < 2 20 7 xy—i—:a ®)
== (x—=)(y+-)=3 Xy
I TR y X y
Tur d6 ta tim dwoc x=-1,y=1 va x:—i,y:—2§/§
i3
Két luan: hé phuong trinh ¢6 2 nghiém: (X, y) = (-1, 1) ; (x,y) =(%,—23/§j

- 2 2=3 1
Vi du 2: Giai h¢ phuong trinh sau: X x+y @
X +y*=2 (2)
Phan tich: Bé y ky mot chit ta thdy phuong trinh 1 ¢6 thé dua vé phuong trinh tich.
Gidi:
L [P +xy+2=3x+y (x-1D)(x+y-2)=0 Xx=1lvx=2-y
Ta co: = =
X2+y?=2 X +y* =2 X2+y?=2

+) Néu x =1 thi y=+1suyra (x,y)=(11) hoic (1,-1)
+) Néu x=2-y thi thay vao phuong trinh (2) cua hé ta duoc:

(2-y)P+y*=2<y=1suyra x=1.Do dé (x,y)=(11)
Vay hé co 2 nghiemla: (x,y)= 11); (X, y) = (1-1).
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Luu y: Cach phan tich mét phuwong trinh trong hé thanh phwong trinh tich tu doé don gian
hé phirong trinh rat hay gap trong cdc dé thi!
Vi du 3: Giai hé sau (THPT Chuyén Su Pham Ha Noi):
X+ Yy +x2(y+2)=xyz+14
Vi +28+y?(z+X)=xyz-21
Z+x+22(x+y)=xyz+7
Phan tich: Hién nhién ¢ day la lam mat cac soé tw do bang cach cong 3 phwong trinh
trong hé lai !
Gidi:
Cong theo tirng Vé cac phuong trinh cia hé ta dugc:
20C + Y+ )+ X2 (Y +2) + YA (2 + X) + 27 (X + YY) = 3xyz
Nhom céc s6 hang va st dung hang dang thuc:
Xy +28-3xyz=(X+y+2).(* +y* +2° —xy—yz—2x) =0
= X+Yy+2=0.
y® = xyz+14
Thay tro lai hé ban dau ta duoc:  {z%=xyz-21

X =xyz+7
Pit xyz =t va nhan theo tirng vé ba phuong trinh cta hé trén, ta dugc
P =(t+14){t-2D)(t+7) =>t=-6
Vay (x,y,2)=(12,-3)
Mgt sé bai t@p van dung phwong phdp Thé va céng dai so:

1. (Chuyén KHTN nim 1995) :
Gial hé: {X2+y2+xy=1
XX +y=x+3y
) {2x3+3x2y:5
Y +6xy* =7
3 {2x2+xy—y2—5x+y+2:0
X +y +x+y-4=0

4. (Chuyén Chu Van An) :
(X+y)(x*+y?*) =15

Giai hé: {
(x—y)(x*-y?*)=3
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X+y+z=6
5. 3xy+yz—zx=7 (Chuyén Su Pham Ha Noi vong 1 nam 2005-2006)
X*+y*+2° =14
Xy —xy’ =1
{4x4 +y =4x+y
x> —y?=4x-2y-3
{xz +y?=5
2Xy =X+y+1
8. {2yz=y+2z+7 (Chuyén KHTN Toan — Tin nam 1997)

22X=7+X+2

9 {y3+y2x+3x—6y:0

X +xy=3
10. (Kiém tra chuyén KHTN 2017)
2) X =y 47y b) X —xy+y’ =7,
X+ xy+y =7. X +x+8=yi+y.
c y? +3x =4, ) 2X% + y? +3xy =6,
7x° +x =5y. y* +2Xy +2X+y =6.

Huwong ddn va ddp sé-
2 2 _ 2 2 N 2 2 —
Caul: {x +y +xy_1<:>{x +y +xy=1 @{x +y +xy=1

X+y=x+3y  [(C-y)+2y° =x+3y  [(X—y)(X*+y*+xy)+2y° =x+3y

X+xy+y* =1 X +xy+y’ =1
= & :
X—y+2y®=x+3y y? =2y

T @6 ta tim duoc (X,y) =(1,0) hoac (-1,0)
3 2y, _ 3 2y, _ 3_
Cau 2- {ZX +3X y_5<:>{8x +12x y_ZOQ{(2x+y) =27

Y +6xy° =7 y* +6xy° =7 y* +6xy° =7

{2x+y:3 {2x+y:3 x="""t2
&

Vaexy?=7 |y +3@-y)y =7 '
2y’ -9y*+7=0

5-4105 7++/105, ,5++/105 7-+/105
: )i ( , )
8 4 8 4
Cau 3: Phan tich vé trai ciia phuong trinh (1) thanh nhan tir dugc:

(Yy+Xx=2)(y—-2x+1)=0. Tir do ta tim duoc (x,y) = (1,1);(%4,_?13).

Tur @6 ta tim duoc: (x,y) = (L1);(
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Cau 4 (X*+y?)+(xy“+x y)_15<:> X*+y’ =9

C+y)-(y*+xy)=3 [}y +x'y=6

3 _ —
- (X+Y) _27<:> {x+y_3.

Xy(x+y)=6 Xy =2

Ta duoc cac nghiémcua hé la: (x,¥)=12); (X, y) = (2,1) .

X+y+z2=6 @
Caus: ixy+yz—-zx=7 (2)
x2+y?+z2 =14 (3)

L4y phuong trinh (3) trir di 2 1an phwong trinh (2) ta dwoc: (x+z—y)? =0 .

X+y+z=6 X+2=3
Hépt < {x+z-y=0 <3y=3 = x=1z=2hoac x=2,z=1
X*+y*+2° =14 x*+12° =5

Vay (x,y,2) =(3,2) hoac (2,3,1) .

. X4y —xy* =1 Xy —xy* =1 1)
Cau 6: =
A +yt =4x+y  |4x 4yt = (Ax+y)C + Y —xy?) (2)

Phuong trinh (2) < xy(y—x)(3y—x)=0

3 3
Tur d6 ta giai ra duoc (x,y) =(1,0);(0,1); (1,1 va (Bf,g) :

Cau 7: Chuyén phuong trinh (1) thanh phwong trinh tich (x—y-1)(x+y-3)=0
Pap s6: (x,Y) = (1,2);(2 ) va (-1,-2)
Cau 8:

4Xy =2X+2y+2 2x-1)(2y-1) =3
Hépt ©<4yz=2y+2z+14 < (2y-1)(2z-1) =15
dx=27+2x+4 (2z-1)(2x-1) =5

Tur d6 ta duoc (x,y,2)=(1,2,3) hoic (0,~1-2) .

3 2 3 2 2

X* +xy=3 X* +xy=3 (2)
Phuong trinh (1) twong duong : (x+y)(x—Yy)*=0

Tu @6 thu duoc: x=y:\/§ va X=y=-— g

Cau 10: Hoc sinh tu giai.
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Phwong phdp 2: Pat an phu

Phuong phép dit an phu cing véi phuong phap thé va cong dai s6 thuong duoc st dung
nhiéu trong cac dé thi THPT.

Muc dich: Dugc ding khi hé c6 cac thanh phan duoc lip lai nhiéu lan, tir d6 ta dua mot
hé phic tap vé mot hé don gian va dé giai hon.

Vidu 1: Giai hé phuong trinh sau (Bé thi chuyén KHTN nam 2000-2001)

X+—+—=3
y-y
x+1+5:3
y vy
Phan tich: Ta thiy 1% va x2+i2=(x+l)2—2.x.l .
y 'y y y y
. T 1 . X Y S 1 X
Tu su lap lai cua x+—= va — tanghideén viéc datan phu u=x+=,v=— .
y
) . 1 X
Gigi: bk: y=0.bat u=x+=,v=—
y y
. u+v=3 v=3-u u=2,v=1
Khidohépt <+ | , =
u--v=3 u+u-6=0 u=-3,v=6
X+1:2 Xx=1
+) Vé6i u=2,v=1taco: y L\® 1 1:>x=y:1
izX.—=1 y_
y y
x+1:—3 1
. , y by+—=-3 . .
+) Vi u=-3,v=6 ta co: & y (v6 nghié¢m)
X
—=6 X=06Yy
y

Vay hé da cho ¢6 nghiém duy nhat x=y =1 .

Nhgn xét: Néu khdng mudn dat an ta c6 thé giai truc tiép ra x+ va X rdi tir do tinh
y y

X,y twong ty nhu trén. Nhu vay, viéc dit an phu thuc chat chi 1am cho hé tré nén gon va
dé nhin nhan hon.
Viéc dit 4n phu nhu trén duoc goi 1a dat an phu "téng tich”. Khi giai im duogc téng va
tich ta thuong dung dinh 1y Viet dao dé don gian tiép biéu thuc chira x, y

Xy +2(x+y)=7 (@)

Vi du 2: Giai hé pt: *
Gy o- Llalhe P {y(y—Zx)—2x=10 2
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Phan tich: Tur phuong trinh (1) nhiéu ban s& nghi dén dit an phu u=x+y,v=xy. Tuy
nhién, khi bién ddi phuong trinh (2) theo u,v thi s& khong thé triét tiéu s hang 2x ! Tur
d6 ta nghi dén viéc 1am mat 2x bang cach 1am xuat hién (x+1)?

Gidi:
2 2
He pt (%) o | 0P D)7 =9 — (x+1)? = 2(x+1).(y +1)
(y+1)?*—-2(x+1).(y+1) =9
&S X=-1Lx=-2y-3

+) x=—-1 thi {yfz
y= —l=x=- 1

+) x=-2y -3 thay vao (1) ta dugc: 5(y+1)* =9 < J§3 \ég

=——==l=>X=—=-1

BT

Vay h¢ da cho c6 4 nghiém (x,y)=(-1, 2);(—1,—4);(—1—1,1—1) va (i—l,—i—l) .

o ' NN NCEENG

Vi du 3: Xuét phat tir vi dy trén ta xét giai hé téng quét:

ax’ +bxy+cy’=d, ()

a, x> +b,xy+c,y?=d, (2
Gidi:
Nhan (1) véi d, va (2) véid, rai trir theo vé ta duge phuong trinh dang cap:

(a,d, —a,d;).x* + (bd, —b,d,).xy +(c,d, —c,d,).y* =0
Tir d6 giai x theo y roi thay vao phuong trinh (1) ban dau ta tim dwgc nghiém.
Nhue vdy hé (*) néu trén chinh 1a 1 truwong hop cia dang tong quat nay. Cach gidi hé nhuw
trén dwoc goi la bién doi d@é dwa vé phwong trinh dang cap.
Két lugn: Nhin chung, phuong phap dit 4n phu kha mach lac, rd rang; diéu can luu y 1a
phai bién doi khéo 1éo hop 1y dé 1am xuat hién biéu thic dat an phu.
Mgt sé bai t@p van dung phirong phdp dat an phu:
. {xy(x+y):2 5 X +4x+y=0
I+ Y Hx+y=4 " |(x+2)*+5y=16

5 {x2+xy+y2:7 X(X+y+1)-3=0

4 y202 L b _
XXy +y =2l (x+y)2—%+1:0
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x+y+1+£=% 8. X+y—xy =3
3. x X+1+,y+1=4
xy+—:§
xy 2 JX+Y —3x+2y =-1
9.
4. (THPT Chuyén KHTN - 2002) JXFy+x—y=0

(x+D(y+1) =8
{x(x +1)+y(y+1)+xy =17

2 3 2 5
X*+ Y+ XY+ Xy +xy=—z

10.
5
c (x+y)' =x’y*+3=0 x“+y2+xy(1+2x):—Z
| xy(Z +y?)+10=0
Huwong ddn va ddp sé-
Cau2: Hept o X PYHY =T STy =T [yt =5
' (X +xy+y?).(¢—xy+y?)=21 X2 —xy+y’ =3 Xy =2

Dit an phy tong tich va giai tiép ta duoc (x,y) = (1,2);(2,1);(-1,-2) va (-2,-1)
Cau 3:

1 1 9 1
X+y+—+—=— (x+y).(1+—)=g X+y=3xy=2
Ta c6: X y 2 Xy~ 2
a co: = < 3 1
nyri=E Xy =2, xy =1 Y=Y
xy 2 Y= =y

Tir d6 ta giai ra dugc 4 nghiém: (x, y) = (1 2);(2,2); @ %) va (%,1).
Cau 6:

Ta c6: x> +4x+y=0 . & (x+2)°+y=4 - (x+2)*=4-y - (x+2)* =4-y
(x+2)*+5y=16 |(x+2)*+5y=16 |(4—y)’+5y-16=0 |y=0,y=3

+) y=0=>x=2vx=-4
+) y=3=>x=-1vx=-3
Vay (x,¥)=(2,0);(-4,0);(-13) va (-3,3).
Cau7: bk x=0.
x+y+1—3.1:0

Hé < Xl . biat x+y=a,~=b ta duoc hé:
(x+y)*=5.(5)*+1=0
X

a+1-3b=0 a=3b-1
= =
a’-5b*+1=0 |(3b—-1)*-5b°+1=0 a:%,b:% x:2,y:—g
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Cau 8: bk: x>-1,y>-1xy>0.

Hé@{x+y—\/ﬁ3 @{x+y—\/ﬂ3

X+y+2+2(x+D)(y+1) =16 X+Y+2+2X+y+xy+1=14

Dit x+y=a,\/xy =b. (a>-2,b>0,a’>4b*) ta dugc hé phuong trinh:

a-b=3 a=b+3 {a:b+3 {b:B
= = =
a+24/a+b?+1=14 |2Jb?+b+14=11-b |3b?+26b-105=0 |a=6

Tir d6 suy ra: x =y =3 (thoa mén diéu kién).

Cau 9: bat u=/x+y,v=4/3x+2y (u=0,v>0)

X+V=u? i u-v=-1
:>{ y = Xx—y=2v’-5u’. Taco hé: {

3x+2y =V* u+2v? —5u° =v

Céau 10:
2 2 5
(X +y)+xy(xX*+y+)=—=

Hé < c .Dit x¥*+y=a,xy=b ta duoc:
(C+y) +xy=—7

a+b(a+l)=—— a’—a-ab=0 a=0,b:—§
5 " lp=_2_a2 = 1 43

a’+b=-= :_Z_a a=—=b=—=
4 2

3. . [5 /25
T d6 ta tim d YY) =@ -2); (3=, -3=).
u do ta tim dugcC (X,y) = ( 2)(\/; 16)

Cau 1, 4 va 5: déu c6 chung mot cach giai 1a dat u=x+y,v=xy (Ban doc ty giai tiép)
Hoc sinh tw luyén tap thém:
Céu 11: (Chuyén KHTN 2017, vong 2)

. 21y?—xy =1,
Giai h¢ phuong trinh sau: ey
X+ x2y =2y°,

(Goi y: dan vé phuong trinh x*—2y*+xy?=0, sau d6 xét riéng y=0, y=0 va dat

X
=)
y

- 3 2,2 2 _ 2’
Cau 12: Giai hé phuong trinh sau: Xy =Xy =Xy
XCY2 4+ Xy + Xy —y? -2y =2.

(Goiy: dat xy=a, y+1=b.)
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Phwong phdp 3. So sanh

Phuong phap so sanh tuy khéng duoc st dung nhiéu nhu phuwong phap thé va cong dai s6,
phuong phép dit an phy; nhung khi 4p dung vao bai toan ta s& c6 cach giai kha doc déo!

Dé nam bit tét phuong phap nay can phai biét mot s6 bat dang thic ¢b dién nhu AM-GM
(hay con goi la bat diang thicc Cauchy, bat dang thic Bunhiacopxki,...).

BDT Cauchy: Véi céc sb thuc khéng am a,,a,,...,a, ta ludn c6 bdt sau:

el R tfa,a,..a, (BDT trung binh cong - trung binh nhén)
n

Diu"="xayra <a =a,=..=a,
BDT Bunhiacopxki: \/6i 2 b0 s6 (a,,a,,..,a, ) va (b,b,,...b ) bat ky ta luén co bdt:
(@’ +aZ+...+a2).(b? +b? +...+b%) > (ab +ab, +..+ab,)
Dau "="xay ra <>a =kb véi i=12,..,n

Luu y: Mot dac diém quan trong la véi viéc dung phuong phap so sanh thi nghiém luén
la duy nhat !

Vi du 1: Giai hé phuong trinh (THPT Lé Quy Dén - Pa Ning nim 2013 - 2014):
(x* +1)(y* +1) = 4xy
Yx-1-Jy-1=1-%°

Phan tich: Ta thay & ddy cac phan tir c6 bac khé cao, dong thoi ciing khong xuat hién sy
l3p lai nén 2 phuong phéap trudc khdng st dung dwoc. Mat khac ta nhan thay (x,y) = (1,1)
la nghiém ma tir dkxd suy ra x>1,y>1 Vi viéc dung phuong phap so sanh ta can
ching minh d6 1a nghiém duy nhat!

Gidgi: BPk: x>1,y>1=xy>1 (*)

Axy = (x* +1).(y" +1) > 4x’y* <0< xy <1 (**)
Tu(*)va(**)suyra xy=1=>x=y=1

Vay hé c6 duy nhat nghiém (x,y) = (11) .

Vi du 2: Giai hé phuong trinh sau (THPT Chuyén KHTN - 1996):

L-F 2_1
KNy
4., /2_1
ﬁ X

2
2

Gidi: Dk: %Zx,y>0.
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Gia su: x>y>0:>1<

1 1
BRI
i
1 1 1 1
Suyra: 2=—+,[2-=—<—+,[2-==2 (VO ly).
y N ,/ V<l «/ =2 (voly)

Tuong tu x<vy (VO ly) = x=y . Khido ta co: %+,’2—l=2<:>x=1
X X

2__

Vay hé c6 nghiém duy nhat: (x,y)=(L1).

Nhdn xét: Ngoai ra ta ciing c6 thé trir theo vé 2 phuong trinh trong hé dé lam xuat hién
nhan tir chung (x-vy).

x—\/yzl
Vide 3: Giaihé: {y-+z=1
z—/x =1
Phan tich: Pay 1a hé ddi xing xoay vong. Cach 1am duoc sir dung nhiéu nhat 1a gia st
x =min{x, y, z} roi tir méi lién hé cua cac phuong trinh trong hé tasuy ra x=y =z
Gidi:
X —\/V =1 X= ﬁ+1 )

Tacod: {y-z=1lely=z+1 (2) Piéu kién: x,y,z2>0
~Ix=1  |z=+/x+1 3)
Do vai tro cua cac bién 1a nhu nhau nén khong mat tinh tong quat ta gia sir x 1a s bé nhat
trong 356 x,y,z. Khi d6, do x<y nén tir phuong trinh (1) va (2) cta hé ta co: y<z.
Khi d6 tir phuong trinh (2) va (3) ctiahé¢ suy ra z<x. Vayx=y=z.

X=y=1

Hé < 3+4/5 - Vay h¢ da cho c6 nghiém duy nhit: x=y=2z=
=JX+1=x=
\/_ 2

Vidu 4: (THPT Chuyén SPHN Nam 2002-2003)
X+y=+4z-1
Giai hé sau: {y+z=+4x-1

z+x:,/4y—l

Phan tich: Ngoai cach giai nhu & vi du 3, tir dic diém cua cac sé hang trong hé ta c6
cach giai doc dao sau:

3+\/§
2
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Gidi: Nhan hai vé cia mdi phuong trinh vai 2 r6i cong theo tirng vé cac phuong trinh cua
hé ta duoc:

(Vax—1-1)%+(J4y-1-1)° +(V4z-1-1)*=0 = x=y=12 =% :
Keét lugn: Nhin chung céach giai bang phwong phéap so sanh thuong khé ngan gon va thu
duoc nghiém duy nhat.
Mt s6 bai tap van dung phwong phap So sinh:
1. (THPT Chuyén SP Ha Ngi -2004)
2X2004 — y6 + 26 {

V2x-1+4/4y-3=2x

2y2004 — 26 +X6
J2y-1+4/4x-3=2y

222004 — X6 + y6

2. (THPT Chu Van An va Ha Ngi-Amsterdam nam 2004)

X+L:x2+y
Vx+19-y+6 =1 . Ix?—2x+9
JYy+19 —/x+6 =1 . y+—2xy =y?+X
Jy*—2y+9
3. (PTNK-PHQG TP Hé Chi Minh - 2013)
Tim 3 s6 dwong (x,y,z) théa man hé pt:
3x2 + 2y +1=22(x+1) X =yt
3y? + 27 +1= 2x(y+1) 6. i’
37° +2x+1=2y(z+1) 2y? =X+

Huéng dén va ddp sé:

2X2004 — y6 + 26 (1)
Cau 1: Ta cd hé phuong trinh: {2y*® =2°+x° (2)
277 =x*+y* (3)

Gidastr x>y . Tupt (1) va(2) chahésuyra: y*>x*=y>x (VO ly).
Tuong tu suy ra ta chirng minh dugc: x=y=z
Vay x=y=z=1

Cau 2: bk: x,y>-6

1 1

Tu hé¢ = (x-y). +
> = y)(\/x+19+\/y+19 VX+6+y+6

)=0x=Yy
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Khi d6 ta duoc: vx+19 =/x+6+1.
Giai phuong trinh nay duoc x=30. Vay x=y =30

Cau 3: Cong theo vé cac phuong trinh trong hé rdi nhém thich hop ta duoc:

X=y)?+(y—2)* +(Z—X)* +(x=D)* +(y-)* +(z-1)* =0 & x=y=2=1

Cau 4: bk: x,y 2% . Cong theo vé cac phuong trinh trong hé ta dugc:

V2x—1+44x—3+2y -1+ 44y -3 =2x+2y
Ap dung bét dang thirc AM-GM ta c6:
(@x-1)+1_
2

V2x-1=+/2x-11<

\/2y—1:\/2y—1.1£(2y_—21)+1= y

ax—3=4ax_3111< I H1+lH

4fay—3=4fay-31.11< (4y_3):1+1+1 =

Tir d6 suy ra: VT =+2x—1+4x-3+,/2y—1+4/4y -3 <2x+2y=VP
Dau "="xayra < x=y=1
Cau 5: Cong theo vé cac phuong trinh trong hé ta duoc:

2y 29 e,y

+ =
Yx? —2x+9 %/y2—2y+9

2Xxy

Taco: x¥*—2x+9=(x-1)°+828=3Yx* - 2x+9>2=>——"2__<xy
Ix? —2x+9
Tuong tu ta duoc: v < Xy
Iy’ —2y+9

Suyra: VT <2xy <x®+y*=VP . Ddu"="xayra < x=y=1
Cau 6: D& thay x,y>0

2x°y =y* +1
Hé < = 2xy(x—y)=y*—x°
. {Zyzx:x2+1 y(x-y)=y
< (x—y).(2xy+x+y)=0<x=y (do x,y>0)
Khi d6 ta dugc: 2x} =x*+1< x=1

Vay hé phuong trinh da cho c6 nghiém duy nhat: (x,y) = (1,1).
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Hoc sinh tw luyén tdp thém:
Cau 7: (Chuyén Chu Van An va Hanoi-Amsterdam 2008-2009)

VX+19 -y +6 = (m—2008)y +1,
JY+19 —+/x+6 = (m—2008)x +1.

Cho hé phuong trinh: {

a) Giai hé khi m=2008.

b) Chtrtng minh rang khi m> 2008, thi hé da cho c6 khong qua mot nghiém.
(Goi y: trong ca hai cau, hdy chira x=y.)

Céu 8:

X7+ X +1=X,,

X, + X, +1= X,

Giai h¢ phuong trinh sau: <---,

2 -
X, "+ X, +1=X,

X7+ X +1=X.

(Goi y: dung tinh chat xoay vong chi ra x =x,=---=x_, Va tir 46 dan ra hé phuong trinh
khéng cé nghiém).



