THANG 08 — 2007...PHAM KIM CHUNG

HE PHUONG TRINH

I. HE PHUONG TRINH DANG HOAN VI VONG QUANH.
& Bail. ( Pé thi HSG quoc gia nam 1994 )
x’ —i—3x—3+ln(x2 —x+l)=y
Giai he phuong trinh : |y’ +3y—3+In(y* —y+1)=z

z +3z—3+ln(z2 —Z+1)=

Giai :
Xétham s6: f(r)=1"+3t=3+In(* —1+1)
P 2 2[2_1
Tacé: f(r)=3+1+- >0, VxeR
r—t+1

Vay ham s6  f(r) dong bién trén R. Ta viét lai h¢ phuong trinh nhu sau :
f(x)=y
f(y) =z
f(z) =X
Khong mat tinh téng qudt, gid stt: x =min{x,y,z}. Lic do:
x<y= )< Mneyezgth-feresepry sy <y > a=y=:
Véi: x=y=z ,xét phuongtrinh::: a? +2x —v.3+:lnéx- %X+'1)-——~Of. ts
Doham s6: ¢(x)=x"+2x-3+ ln()c2 —X+ 1) dong bién trén R nén pt c6 nghiém duy nhat : x=1.
Vay hé phuong trinh ¢6 nghiém duy nhat: x=y=z=1.

& Bai toan tong quat 1 . Xét hé phuong trinh cé dang

(x,) ()
() =e(x)

Néu hai ham s6 f va g cung tang tréntdp A va (x, ,xz...,xn) la nghiém ciia hé phuong trinh , trong

do x, €A, Vi=12,..,n thi x,=x,=..=X,.

Chiing minh :
Khong mat tinh tong quét gid sir: x, = min{x,,x,...,x,} .
Licd6tacé: x, <x, :f( < f(x)=g(x,)<g(x)=x <x..=x, <x.
Vay: x, <x,<...<x, <x

T dosuyra: x, =x,=..=x,.



& Bai 2.

2y"+y
Giai hé phuong trinh : —J =z

Giai:
Vi vé€ trdi cua cdc phuong trinh trong hé déu duong nén hé chi ¢6 nghiém : x,y,z>0.
2041 2048
y 1 1
Xét hamsd: f(r) :(Z] tacé: f(r)=—(2In4)(37 +z).(z] <0, V¢>0.
Vay ham s6  f(7) nghich bién trén khoang  (0; +).
Khong mat tinh téng quat, gia st : x =min {x, v, Z} . Lic d6:

x<y= f(x)z f(y):>y22:> f(y)S f(z):>z£x:>x:z:> f(x): f(z):>y=x.
Vay hé phuong trinh c6 nghiém duy nhat : x=y=z=%.
& Bai toan tong quat 2 . Xét hé phuong trinh ¢é dang (véi n 1€):

rMee=lHx)vem) c.oorm

mathematics f(xz) (xg) n'

f(x,1)=2(x,)

f(x,)=2(x)

Néu ham s6 f giam tréntdp A , gtiangtrén A va (xl,xz...,xn) la nghiém cua hé phuong trinh , trong
do x €A, Vi=12,.,n thi x,=x,=..=x,voi n le.

Chiing minh :

Khong mat tinh tong quét gid sir: x, = min{x,,x,...,x,} .
Lic dotaco:
X, <X, :>f(xl)2 f(xz):g(xz)Zg(x3):>x2 2 XX, <X, = f(xn)z f(xl):>x > X,.

= X =X,

Tu dosuyra: x, =x,=..=x,.
& Bai 3.
(x—l)2 =2y
—1)’ =2
Giai hé phuong trinh : (y )2 :
z— =
(z—-1) =2t
(1—1) =2x




o Vi V€ trdi cua cac phuong trinh trong hé khong am nén phuong chi c¢é nghiém : x,y,z,7>0.
Xét ham s0 : f(s) = (s — 1)2 ,taco: f'(s) = 2(s — 1) . Do d6 ham s6 tang trén khoang (1; + oo) va giam
trén [O; 1] (Do f(s) lién tuc trén R ).
Khong mat tinh tong quét, gid st : x =min{x,y,z}.
+ Néu xe (1; +oo) = X,y,Z,t € (1; +oo) , do d6 theo bai todn tong quét 1, hé c6 nghiém
duy nhat : xzy:z:t=2+x/§.

+Néu xe[0;1] =0< f(x)<1=0<2y<I1,hay ye[0;1], twong twr = z,r€[0; 1].
Vay x,y,z,te[O; 1].Dod6tacé:

xX<y=> f(x)Z f(y):>y22: f(y)é f(z):zéx =>x=z.
Vé6i x=:z :f(x):f(z):y:t.
2
7 x—l)2:2y (x—l) =2y
Lic d6 he phuong trinh tr thanh : . ei[x=y Sx=y=2-3
y—1) =2x
xX=-y
Vay hé phuong trinh da cho c6 2 nghiém : x=y=z=t:2+\/§ va x=y=2—\/§.
& Bai toan tong quat 3 . Xét hé phuong trinh ¢6 dang (véi n chdn ):
TSI =S

mathematicsg f(xz)égl(x;) 1

() =2(x,)
f(xn) = g(xl)

Néu ham s6 f gidm tréntip A , gtingtrén A va (xl,xz...,xn) la nghiém cua hé phuong trinh , trong

n—1

X
dé x €A, Vi=12,..n thi[
X

=X = A
voi n chan .
L, =X, ==X,
Chitng minh :
Khong mat tinh t0ng quét gid sir: x, = min{x,,x,...,x,} .
Luc dé taco .

X, <x, = f(x)2 ()= e(x,)>g(x,)

=X, 2X,

= f(x2)£ f(x4):>g(x3)ﬁg(x5)

= Xy S Xgaveeenne

= f(x,h2 < f(xn):g(xnfl)_g(xl)

=X, S X

= f(xH)Z f xl):g(xn)Zg(xz):xn2x2

Vay : X, S, <. Sx,  SX DX =X=.=X, 5 5L, 2X, 22X, 22X, > X, =X, =..=X,



&

&

&

&

&

PHAN BAI TAP UNG DUNG PHUONG PHAP

2x° —Tx* +8x-2=Yy
1. Giai hé phuong trinh : 2y’ =7y’ +8y-2=z:
27 -7 +8z-2=x
2. Chitng minh v6i mdi a € R, hé¢ phuong trinh :
=y +y+a
y'=2+z+a ¢6 mot nghiém duy nhat .

2 =x+x+a

X’ =y+a
3. Cho h¢ phuong trinh : y =z+a
=x+a

Tim a dé hé phuong trinh chi c6 nghiém véi dang x=y=z.
4. Giai hé phuong trinh :
¥’ =3x, +2=2x,
¥’ =3x, +2=2x,
g =3Xg +2= 21,
Mo = 5 V1 26250
5.Cho n las6 nguyénlénhon 1. Tim.g-déh¢ phuong trinh :
¥’ =x°, —4x, +ax,
X7, =X, —4x, +ax,

2 .3
X', =x" —4x +ax,

2 .3
x°, =x", —4x, +ax,

c6 mot nghiém duy nhat .

6.Cho n lasonguyénlénhon 1 va a#0.Ching minh hé phuong trinh :
2

_ .3
X", =x",—4x, +ax,
2 .3
X, =x", —4x; +ax,
c6 nghiém duy nhat .

7. Chitng minh v6i mdi a € R, hé¢ phuong trinh :
=y +y +y+a
y’ =2 +z" +z+a c6 mot nghiém duy nhat .

Z=xX+x"+x+a



Il. HE PHUGONG TRINH GIAI PUGC BANG PHUONG PHAP LUONG GIAC HOA.

2 2
& 1. Giai hé phuong trinh : x\/l—y +y\/1—x =1 (1)
(1-x)(1+y)=2 2)
2
Gidi. pi . 1720 _ [P=1
1-y*>0  ||]y[<1

bat x=cosa; y=cosf v6i a,B€[0; ], khi d6 hé phuong trinh :

cosa.sinf3 + cosf.sina=1 a+f= z
< (1-cosa)(1+cospB)=2 . 2 .
sina —cosa —sina.cosa —1=0
. 1-7
t| < ﬁ = sIna.cosa =

bat ¢=sina—cosa,

2

Khidétacé: t— —1=0=1"+2t-3=>1t=1

x=0

Véi t=1,tacé: V2sin|a-Z|=1ma=2=p=0=
4 2 y=1

Néu : |x|£a(a>0),taddt X =acosa, voi a €[0; x|

rmaie— v i1 C.OoOorm

(V2 () (1 %4n)=v3 ()

& 2. Giai hé phuong trinh :
P 8 {xz +y2 =1 (2)

Giai . Do x2+y2=1:>x,ye[—1; 1].sz1t x =sina, y =cosa voi ae[O; 27[].

Khidoé (1) < \/E(sina —cosa)(l +2sin2a) = \/g

= x/E.\/Esin(a —%j.Z.(sin%y +%j = \/5 = 4sin(a —%j(sin%x + sin%) = \/5

< 8sin 0{—Z sin a—£ cos a—l :\/§ < 4cos a+£ cosz—cos 2a—£ :«/g
4 12 12 12 3 6

o 2cos| o -2 |—4cos| a =L |cos| 2a-Z | =3
12 12 6

< 2c0S a—l —2| cos 3a—£ + Ccos a—l :x/§ < —2c0s 30{—Z :x/§
12 4 12 4
_ _2g0 0
COS[M_SZ_QQF_ 35" + k120 (keR)

2 a =65 +k120°
Tir d6 suy ra he c6 6 nghiém  (x, y) ={(sin65", cos65° ),(~sin35°, cos35"), (sin85", cos85"),
(—sin50, —c0s5°),(-sin25°,—cos25°), (sin305°, cos305°) !



Néu: x*+y* =a(a>0), ta dit x =asina, y =acosa, véi a e[0; 27]

2x+x’y=y
& 3. Giai hé phuong trinh : 2y+y’z=z
2z+7°x=x

Giai : Tu cac phuong trinh ciahé , suyra: x,y,z#=+1.Dod6tacé:

2x
YEIT 2 )]

2
z=1_yyz @)

2z
r=——% @

bat bat x =tga véi ae(—%;%) (4) vasaocho tga, tg2a, tgda#+1 (5).

Tuong tu bai 2. H¢ phuong trinh c6 7 nghiém (x=tgk7ﬂ, y=tg2kT”, z=tg4k7ﬂ], k=0, £1,...,£3

40 0 0 PP 29 Y/
V6i moi so thuc x co mot s6 o voi ae[—z; Ej sao cho x =tga

rmcie=e— v I 120.C.OoOrrm
mathematids 43 &xodteh 50 student s

& 4. Giai hé phuong trinh : y=3xy=3x+x" =0
z-3y’2-3y+y’ =0
Giai. Viétlai hé phuong trinh dué6i dang :
)c(l—3zz)=3z—z3
y(1-3¢7)=3x-x" (@)
z(l—3y2)=3y—y3

X ) , - . e 1 e 1
Tir d6, dé thdy néu (x,y,z) 1a nghiém cha hé da cho thi phdi ¢6 x,y,z #+—=.Bgithe:

V3
3z-7°
i W
3x—x°
W y=""0 @ @
3 _ 3

T 1
bat x=tga v61 ae|——; — | (4) vasaocho tga, tg3a, te9a #+— (5).
: g [ > 2} 4) ga, tg g NG &)

Khi d6 tir (2), (3), (1)séc6: y=tg3a, z=tg9 va x=tg27a



Tir day dé dang suy ra (x,y,z) langhiém ctia (II) khi va chikhi y=tg3e, z=tg9a, x=tga , véi

a duoc xac dinh boi (4), (5) va  tga=tg27a (6).
Laic6: (6)<26a=kn(keZ)
Vi thé « thoa man dong thoi (4) va (6) khi va chikhi o = 12—76[ vGi k nguyén thoa man

Dé dang kiém tra duoc ring, tat ca cdc gié tri @ dugc xac dinh nhu vira néu déu thoa

-12<k<12 .
man (5).
Vay tém lai hé phuong trinh da cho ¢6 tit ca 25 nghiém, d6 la
kr 3kx Ok
=tg—, y=tg—, z=tg—— |, k=0, t1,...£12
( g26 § 26’ § 26 ]

& 5. Giai hé phuong trinh :
3(x+l]:4[y+lJ=5(z+l]

X y z
xy+yz+zx=1

Giai. Nhan xét : xyz # 0; x,y,z cung ddu . Néu (x,y,z) la mot nghiém cta hé thi

(—x,—y,—z
bat x=tga; y=tgf; z=tgy (O<a,ﬂ,ﬂ<900).

1 1 1

3| tga+—— |=4|tgf+— |=5|tgyr+—| (1
He (g tga} [gﬂ gﬂJ (gy tg7] )

tgatgﬂﬂgﬂt!ﬁn@éﬁ-ﬂ_‘ Y 1 ‘:GP' M
(1) <3 1+tg’a 41+tgﬁ 51+tg7/ o 3 :'4 :‘5

tga tgf tgy sin2a  sin2f  sin2y
tga +t
T (2) suy ra: tgy(tga+tgﬂ)=1—tgﬂtga :cotgsz:tg(a+ﬂ)
1-tgftga

) cling 1a nghiém cta hé, nén ching ta sé tim nghiém x,y,z duong

:tg(%—yj:tg(a+,8)©a+ﬂ+y:%

3 4 5
sin2a - sin2f5 - sinZy nén 2a,2f,2y la cic géc ciia mot tam giac c6 so do 3 canh 3,4,5

Do
T V4
O<a,By<—sa+p+y=—
By 5 B+r 5

Do tam giac c6 3 canh 3,4,5 13 tam gidc vuong nén 2y =90° = y =45 = z=tgy =1
2tga. 3 2x 3 1
= =" =x==

tg2a = _3 _
ST e 4T 1-x2 4 3

2tgp 4 2y 4 1
t2 = = — —_— = —
9P =1 371y 3 Y73



TUYEN TAP CAC BAI TOAN HAY

Il . HE PHUONG TRINH 2 AN.

698
Yyt =— 1
& 1. Giai h¢ phuong trinh : SRR M
X +y +xy-3x—-4y+4=0 (2)
Giai : Gia st hé phuong trinh c6 nghiém . Ta thdy (2) tuong duong véi :
X —i—(y—3)x-|—(y—2)2 =0
Pé phuong trinh nay c6 nghiém d6i v6i x ta phai c6 :
=(y-3) —4(y-2) 20=1<y s% 3)

Mt khdc phuong trinh (2) ciing tuong duong véi:  y* +(x—4)y+x’-3x+4=0
Dé phuong trinh nay ¢6 nghiém d6i v6i y ta phdi c6 :

A:(x—4)2—4(x2—3x+4)20c>0£x£% )

256 49 697 698
Te 3)va4d) taco: +y < —4—=——<—— khong thoa man (1
(3) va (4) xt+y? a1 9 81 81 g (D).

Vay hé phuong trinh da cho vo nghiém .

& 2.(Dé thi HSG Qudc Gia nam 1995-1996.Bdng A )
= [' S-S
3x

1+- :.2.:,_,..
.x+y

Giai he phuong trlnh
ﬁ(l__] o
X+y

& 3.(Dé thi HSG Quoc Gia ndam 1995-1996.Bdng A )
Hay bién luan s6 nghiém thuc ctia hé phuong trinh v6i dn x, y :

xX'y-y'=a
{xzy +2xy° +y’ =b
Giai . Diéu kién c6 nghia ciahé : x, y eR.
Viét lai hé dudi dang :
y(x3 —y3) =a’ (1)

2
y(xey) =b" (2)
Xét céc truong hop sau :
* Truong hop 1 : b=0 .Khido:

' (1)
I
3 3 2
= y\x -y )=a
2) < vadovay: Hé¢ dacho <
y=0 ( )
y:—_x y:_x
y(xa_y3):a2 (H)



y=-x

2x'=a?

Co (II) < {
T d6é: + Néu a =0 thi (I) va (Il) cuing vo nghiém, dan dén hé vo nghiém .
+ Néu a=0 thi(I)c6 vo s6 nghiém dang (xeR, y=0), con (II) ¢6 duy nhat nghiém

(x =0,y= O). Vi thé hé da cho c6 vo s6 nghiém .

* Truong hop 2 : b=0 . Khi dé, tir (1) va (2) dé thdy , néu (x, y) la nghiém cua hé da cho thi

b

u -y (3) )
Jr

3
b
Thée (3) vao (1) ta duoc : y {u—yJ -y’ |=d°

Jr

bat \/; =t>0.Tu (4) ta c6 phuong trinh sau :

|
[(MJ ‘f6]“2@f9—<|b|—f)3+a2r0 )

Xétham's6 : £(r)=1"—(|b|~+) +a*t xdc dinh tren [0;+0) c6:

phai cé x,y>0 . Vithé (2)< x=

f(r)=9¢" +9(|b|—t3)2 £ +a’ 20, Vie[0; +o).

Suy raham s6 () dong bién trén [0; +00), va vi th€ phuong trinh (5) ¢6 t6i da 1 nghiém trong
[0; +o0) . Ma m;ﬂkﬁ_vﬁ_}(— ?/‘b| i:I ‘I%%gmnén phuong trinh (5) c6 duy nhat
mathematics 4 teachefs n students

b
nghiém, ki hiéu 1a 7, trong (0; +o0). Suy ra h¢ c6 duy nhét nghiém (x = |t_| —t,7, y= tozj .

0
Vay tom lai : + Néu a=b=0 thi hé da cho c¢6 vo s6 nghiém .
) + Néu atuyy, b=0 thihé dacho cé duy nhat nghiém .
+ Néu a #0,b =0 thi hé¢ da cho vo nghiém .

¥ . . 9 2 2 2+ - 2:1 .
& 4. Tim tat ca cdc gia tri cha m dé hé phuong trinh : )ZC v )2) (1) c6 nghiém .
X +xy+y =m
9 s J2x%=1 1
Giai . + V61 y=0 hé tro thanh 5 . Hé ¢6 nghiém khi m =—
X" =m 2
+ V6i y#0,dat 2 =t,hé trd thanh
y
2 _
2t +t—1—y—2 2t2+t—1:i2
& y (2)
Parel=2 Cat+l=m(20 +1-1)
y

Vay hé PT (1) c6 nghiém (x, y) khi va chi khi hé PT (2) c6 nghiém (t, y).



r<—1
Xét he (2), tir 2z2+z—1=i2 suyra 2t° +t—-1>0< 1 .Dodéhe (2) c6 nghiem (7, y)
y —

t>
2
2 2
mz# c6 nghiém te(—oo,—l)u l,+oo . Xét ham s6 f(t)ztzJril trén khoang
2t +t-1 2 2t +1t-1
: t=-3-+7
(—oo,—l)u(l,+ooj Taco: f(1)=——T*2 p)-0e V7
2 (27 +1-1) t=-3+7
Lap bang bién thién :
o 37 1 37 1 o0
2
(1) - 0 +
+00
» \ / / \ l
14+547 — —r 2
28 +1147
rmoae_r—"VYI IQ(:HII
Nhin vao bang bi¢n thién.ta:thdy dé h¢ cénghiém': m> r=rr——r \/_
284117
x*(2+3y)=1 1
& 5. Giai hé phuong trinh : (3 ) ( )
x(y —2):3 (2)
Gii. R& rang néu y =32 he vo nghiém.
Véi yii/z,tfr (2)suyra x= 33 , thay vao (1) tacé :
y —
27(2+3y) 27(2+3y) 81(8y3+6y2+2)

=1 (3).Xétham so : f(y)=+—1 :

(v -2) (-2) (-2)
Suyra: f(y)=0<y=-1
Ta c6 bang bién thién :

y —00 -1 2 +00
°(y) + 0 - -
0 +00




Nhin vao bang bién thién suy ra pt(3) khong c6 nghiém trén cac khoang (—oo;—l) va (—1; P2 )
Phuong trinh ¢6 1 nghiém y=—1 va 1 nghiém trong khoang (3/5, +oo)
Dé thady y =2 la I nghiém thuoc khoang (3/5, +oo) .

Vay hé phuong trinh da cho c6 2 nghiém : (—1;—1) va [%, ZJ.

& 6. (D¢ thi HSG Quoc Gia nam 2004 —Bdng B)
+3xy’ =4
Giai hé phuong trinh sau : x2 3%y ) ?
x°=8xy+y =8y—-17x
& 7. (Dé thi HSG Quoc Gia nam 1998-1999 —Bdng A )
(1 +42x—y).51—2x+y — 1+ 22x—y+l
Giai hé phuong trinh :
y? +4)c+l+ln(y2 +2x):0
Giai . PK: y*+2x>0
bat t =2x—y thi phuong trinh thit nhat cta hé trd thanh :
t t+1
(1+4) 5 =1427 S22
5 5
V& trdi 1a ham nghich bién, v€ phai 1a ham dong bién trén nén =1 1a nghiém
duy nhat cua (1).

Vay 2x I'_'Y_| 1:31)& F_‘ thé Vao hu t{_n;,h_,t}],],]_hlal cua hé ta duoc :
ha +2y+3+-1n(y +y+|1)|—-. -:-(:2) stu

V& trai 1a ham dong bién do d6 y =-1 la nghiém duy nhit cta (2).
Papso: x=0, y=-1.
& 8. (Dé thi HSG Quoc Gia nam 2000-2001 —Bdng B)

JIx+y+2x+y =5
{m +x-—y=2
Giai : DK c6 nghia cua h¢ phuong trinh : min{7x,2x} >—y

bat : m =a va m =b . Tu hé phuong trinh da cho ta c6 hé :

{a+b=5 (1)

b+x—-y=2 (2)

Giai h¢ phuong trinh :

Nhan thay : a* —b*> =5x . Kéthop v6i (1) suyra: b=@,thé’véo (2) ta duoc :
5_Tx+x—y:2c:>x:2y—l (3)
Thé’(3)vﬁo(2)tacé:\/5))7—2+y—1:2:>y:#
Thé vao (3) suy ra nghiém cua hé la: x=10—\/%, yz#.

11



@ 9. Cho hé phuong trinh 2 4n X,y :
k(x2+%/x_4+%/?+l)=yx
k(%/?+x2+%/x_2+l)+(k—l)%/x_4:2y%/x_4

1. Xéac dinh k dé hé phuong trinh c6 nghiém .
2. Giai hé phuong trinh v6i k = 16.

& 10. (Dé thi HSG Qudc Gia nam 1995-1996 —Bdng A )

J3_.(1+ ! ]:2
Xty
ﬂ.(l— ! J=4\/§

X+y

Giai hé phuong trinh :

Giai. PK conghiaciahé: x>0,y>0 va x> +y>#0.
Dé thdy , néu (x,y) 1a nghiém ctia h¢ da cho thi phai ¢6 x >0, y>0. Do d6 :
1 2 1 1 2\2
1+ = -~ (1)
J3x x+y Bx Ty
=
(1_ i jﬂ 1 2f o)
X+y Bx o 1y
Nhan (1) vé6i (2) theo vé€ ta duoc :
1 1 gMae=M/" v I ,C.Oornm
oy 3r e l(sd) e (e lIaagr) = 0 y = 6x (vix>0,5>0)
1T 22487
7

Hé¢ da cho <

Thay vao (2) va giai ra ta dugc : x = TR y

.Thir lai ta thay thoa man yéu cau bt.

. HE PHUCNG TRINH 3 AN.

& 1. (Dé thi HSG Tinh Qudng Ngdi 1995-1996)
V' —6x+12x-8=0
Giai hé phuong trinh : 7 —6y°+12y-8=0
X’ =62 +12z-8=0

12x> —48x+64 =y’
@ 4. Giai hé phuong trinh : 12y> —48y+64 =2
1227 — 482+ 64 = x°

x4y’ =1890z +

& 5. Giai hé phuong trinh : vy +2° =1890x + x>

2% +x° =1890y + y*™!
Giai . Ching ta s€ chiing minh hé phuong trinh trén c6 nghiém duy nhat x=y=z=0.
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Gia st (x, y, z) 1a mot nghiém ctia h¢ phuong trinh khi d6 (—x,—y, —z) ciing 12 mot nghiém cia
hé phuong trinh , nén khong mat tinh téng quat ta c6 thé gia thiét : c6 it nhat hai trong ba s6 x, y, z
khong am. Vidu x>0, y>0. Tu phuong trinh thit nhat ta suyra z>0 .
Mit khdcnéu O<u<1 thi 1890+ >2>u'" +u*
Néu u>1 thi 1890+u™ > 1+ > 2™ =2.4"" > u" +u’

Do d6 1890u+u’™" > u" +1’ véi moi u>0.
Boi vay néu cong ting vé€ cia HPT tasuyra x=y=z=0.dpcm

@ 6. Tim diéu kién can va di cia m dé hé phuong trinh sau c6 nghiém duy nhat :
X =(2+m)y3 -3y’ +my
y = (2+m)z3 -3z4+mz
7= (2+m))c3 —3x+mx
& 7. (Dé thi HSG Quoc Gia nam 2004 —Bdng A )

Giai hé phuong trinh sau : < y* + y(z—x)2 =30
1

& 8. Giai hé phuong trinh :
rmcier—

Giai . Viét lai he da cho dlIO’l dang

XX +2x=2y" +1 f(x):g(y)
V' +y?+2y=22+1 hay f(y)=g(z)
24272 +2z=2x"+1 f(z)=g(x)

Trong d6 f(¢)=1"+*+2¢t va g(r)=2¢ +1.Nhan xétring g(?), f(r) 1a ham dong bién
tenR vi @ f(1)=37+2r+2>0, g(t)=6:">0, VreR.
XxX=y=z
h(x)=0 ¥
Trong d6 h(¢)=¢—¢*—2r+1.Nhan xétring h(r) lientuc trenRva :  h(-2)<0, h(0)
h(1)<0, h(2)>0 nén phuong trinh h(#)=0 c6 ca 3 nghiém phan biét déu nam trong (-2; 2

Suy ra hé¢ da cho tuong duong véi hé : {

>0,
bat x =2cosu, ue(O; ﬂ).Khidé sinu#0 va (4)cé dang :
—yv=z=2 , 0; x=y=z=2cosu, ue(0; =
{x y=z=2cosu, ue(0; r) ha { (0: 7)

8cos’u—4cos’u—4cosu+1=0 sinu(80053u —4cos’u—4cosu+ 1) =0

Hay {x=y=z=2005u, ue(O; 7r) ).

sindu = sin3u
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x=y=z=2cosu, ue(0; z)

Giai hé phuong trinh (5) ta thu duoc u e {%, 377[; 57”} va {;z 37 5;;}
u

777717

& 9. Tim tat ca cac bo ba s6 duong (x, v, z) thoa man hé phuong trinh :
2x2004 — y6 + Z6
2y2004 — Z6 +x6
02004 _ 6 y
Giai :
Gia st (x, y, z) 1a mot bo ba s6 duong thod méan he PT da cho . Khong mat tinh tdng quat ,
giast 0<x<y<z.Nhuvay:
{szoo“ =y +2° > x% +x° {xm“ > x° {x >1

=>x=y=z=1
Z2004S26 Z<1

27 = x4y <204 2

Déo lai, dé thdly x=y=2z=1 la mot bo ba s6 duong thoa man yéu cau bai toan .

@ 10. Tim diéu kién cia m dé hé phuong trinh sau ¢6 nghiém :
X4y = +xy—yz—zx =1
y2 +20+yz=2

X +Z +XxXz=m

mc:n:n—rv-ﬁ+c2;_<::m
— X X7y
1 I

@ 11. G1a1hephu’dhgtr1nh B y y PO
22— +2%x=2

x’? (y2 +3y+3):3y2

@ 12. Gii hé phuong trinh : ¥ (£ +32+3)=3

(x +3x+3)

& 13. Tim tét ca cac sO thuc a sao cho hé phuong trinh sau c6 nghiém thuc x, y, z :

{x/x—1+\/y—1+x/z—1=a—1

\/x+1+\/y+1+\/z+l =a+l1
Giai. DK: x>1,y>1,z>1
Hé¢ phuong trinh tuong duong véi hé phuong trinh :

(Jx—1+Jx+1)+(Jy—1+Jy+1)+(ﬁ+ﬁ)=
(\/x+1—\/x—1)+(\/y+l—\/y—l)+(\/z+1—\/2—1)22
Dt u=x—T+xr1 s v=sfy T4y 41 ;3 s=vioT+vzrl

Do x>1,y>1,z>1 nén uZx/E,vZ 2,st/§.Ngu’QClai néu uZ\/E,vZ 2,s2\/5,tacé:

Vx+1—-+x-1= 2 =2 = x+1=%(u+2j:>x=%(uz+i2j21
u

Vi+l+x-1 u u
Tuong tu d6i v6i vy, z

14



Do d6 bai todn cua ta dua vé€ bai todn tuong duong : Tim tat ca cdc s6 thuc a sao cho hé
phuong trinh sau c6 nghiém u > \/5, V2> \/5, 5242
u+v+s=2a

1
11 (M
u Vv S

+ Piéu kién cdn : Gia sit hé phuong trinh (1) ¢6 nghiém . Theo bat dang thitc Bunhia ta ¢6 :

2a:(u+v+s)(l+l+lj29:>azg
u v s

+ Diéu kién du : Gia st a> % . Chiing ta s& chiing minh hé phuong trinh (1) c6 nghiém

u+v=2a-3
Lay s=3 (thoa man sZ\/E).Khi do6 (1) tuong duong véi : 3(2a—3)
u.v-T
< - ) LA .2 3(2a_3)
< u, v 1a hai nghiém cua tam thitc bac hai : ¢ —2(2a—3)t+T

2a-3+,/(2a-3)(2a-9)
2
Chi ¥ : Pat h=2a—920:>(h+6—2\/§)2>(h+3)2>h(h+6).T13:claz
(2a-3)-2v2>/(2a=3)(2a-9) =u>~2,v>2.
Nhu vay he phuong trinh (1) ¢6 nghiem "w=12, v= 2. s22.
Tém lai céc sO thuc a can tim 1a tit ca cac s6 thuc az%.

20(x+lj: ll(y+lJ:2007(z+lj
X y z

xy+yz+zx=1
& 15. (Dé thi HSG Qudc Gia nam 2005-2006 —Bdng A )
Va? =2x+6.log, (6—y)
Gidi hé phuong trinh : { 4/y*> =2y +6.log, (6—2)
\/m. log, (6—x)

Giai. DK xdc dinh x,y,z<6.Heé da cho tuong duong véi :

=u,v=

& 14. Giai hé phuong trinh :

X

y

X

N e e
Y 2

log,(6-z)=—F———=
3( ) VY =2y+6

z

o 0= s
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’ X . .
Nhan thdy f(x)= —————— la ham tang, con g(x)=1og,(6—x) 1a ham giam véi x<6.

Néu (x, v, z) la mot nghiém cua hé phuong trinh ta chiing minh x=y=z.Khong mat tinh
tong quét gid st x = max {x,y,z} thi c6 hai trudng hop :

1) x>y>z .Do g(x) la ham giam, suy ra : log, (6—y) > log, (6—2) > log, (6—x)

=>x2z2y.Do y2znén z=y.Tu(l)va(2)suyra:x=y=z.
2) x=2z2y.

Tuong ty log, (6—y)>log, (6—x)>log,(6-2)
=>z>2x2y.Do x>2znén z=x.Tu (1) va(3)suyra:x=y=z.
Phuong trinh  f(x)=g(x) c6 nghiém duy nhét x=3.
Vay hé da cho c6 nghiém duy nhit : x=y=z=3.

& 16. (Dé thi HSG Quoc Gia nam 2005-2006 —Bdng B)
X +3x7+2x-5=y
Giai hé phuong trinh : < y* +3y* +2y-5==2
24322 +2z-5=x
Giai. Giast x= max{x,y,z} . Xét hai truong hop :

)x2y>z
rmcie x+3xlzjx%(:m

Tur-hé trén ta:cod-:
z +3z +2Z 5>Z

(xl)[(x+2)2+1}302>{x<1
(z=1)[(z+2) +1]=0

=
2) x=2z2y
3 2
+3x"+2x-5<
Tu hé trén ta co : x% x2 o o
Yy +3y +2y-52>y

(x—l)[(x+2)2+l}<0:>{xsl

(v=1)|(r+2) +1]z0 1=

Ca hai truong hgp déu cho x=z=y=1. Thit lai ta thdy x =z=y =1 la nghiém cta hé phuong trinh .
Tém lai hé da cho cé nghiém duy nhat: x=z=y=1.

=

@ 17. Giai hé phuong trinh :

1 1 8
Jx+ y+f——————=—
ey V2 3
1 1 1 118
X+y+z+—t—t—=——
x y z 9
1 1 728
xNx + +z«/_————— —
N wrx oyl o 27
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& 18 . Giai hé phuong trinh :
x4yt =—y(x+2)

X +x+y=-2yz

3x° +8y* +8xy+8yz=2x+4z+2

Giai . Hé da cho tuong duong vdi :

x(x+y)+y(y+z)=0
x(x+1)+y(2z+1):0
A(x+y) +4(y+z) =(x+1) +(2241)
Xét : Zz=(x;y), B=(x+y;y+z),z=(x+1; 22+1) = ab= 0, ac—O 4b —c
+Néu a=0 thi x:y:0,z=—%.

+Néu a#0 thi b va ¢ congtuyénnén : c=22h,tudétacod: x:O,y:z:E.

Tom lai hé c6 hai nghiém : | 0; 0; — 1 0; l l
2 272

IV. HE PHUONG TRINH n AN. (n >3, neN)

rmcae v 1 C.OoOoorm
& 1. Gidi h¢ phuong trinh: . .. ach

1996
X, +x2 =X,

199
X, + X, =X,

1996
le

1
+X =X, 996

+X

1995 1996

X996

Giai : Goi X la gid tri 16n nhat ctia cac nghiém x,,i=1,...1996 va Y la gid tri bé nhat cua ching.
Thé thi tir phuong trinh dau ta c6 :
2X > x, +x, = x,

Tur d6 doi v6i cdc phuong trinh ciahétacé: 2X >x"™° ,Vk=1,2,...,1996

Haylataco: 2X >X"° suyra: 2> X" (vi X>0) (1)
Lap luan mot cch tuong tu ta ciing di dén : 2< Y 2)
T ()va(2)suyra X" =YY" =2
Nghia latac6: x, =X, =..= X, = "X2

XN—a _X—-a, X, —4,
& 2. Giai he phuong trinh : { b, b, b,

X +X, to.tx, =c

v6i by,by,....b, 0, Y b #0
i=1
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e2e - X, —d X, —Ad X —a
Giai. bat: L1 =2 2_ "1 n_y
bl bz b

)

rmaie— v i1 C.OoOorm

mathematics 4 teachers n' students
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