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VE MOT CACH TIM GIA TRl LON NHAT , NHO NHAT
CUA BIEU THUC CHUA HAI BIEN SO
D6 Ba Cha - Théi Binh

Bai viét nay chiing t6i xin trao déi vé mot phuong phdp tim gid tri I6n nhat (GTLN), gia tri
nhd nhat (GTNN) clia biéu thirc chita hai bién s6 nho tap gia tri, trong do hai bién bi rang
budc bdi mot diéu kién cho truéc .
Bai todn : Cho cac s0 thuc x , y thod man diéu kién : G(x ; y)=0.
Tim GTLN , GTNN (néu cd) clia biéu thirc P = F(x ; y).
Phuong phéap giai :
Goi T latap giatri ctia P. Khi d6, mlamot giatri cia T khi vachi khi hé sau co nghiém (x;
y):
G(x;y)=0
F(x;y)=m
Sau d6 tim céc giatri clia tham sd m dé hé trén cd nghiém . Tl d6 suy ratap giatri T clia P,
roi suy raGTLN , GTNN (néu co) clia P.
Sau day la céc bai todn minh hoa .

Y¢Bai toan 1: Cho hai 5 thuc x , y thoa man digu kién : %/;(%/;—I)Jr{/;_/(i/;—l): 3y

Tim GTLN , GTNN clia biéu thic F =3/x +3fy +3/xy .
Loi gidi : Goi T, latép giatri cia F. Tacod m e T, < hé sau c6 nghiém:

{%(%m%(%l)-%
YR+ 3y +3fay =m

thi 3x,y < ISP: $*>4P

0
Dt {S = %/;Jr%/;

P=3/xy

Q)

2 _o_ap_ ~ _
Hé (1) tré thanh {S S-3P 0@{8%28 3m=0

S+P=m P=m-S

4SS g

Tacd: S’ >4P <= §* > 2_48<0<0<S<4

T d6, hé (1) co nghiém < hé (1) co nghiém (S; P) thod man S° >4P < phwong trinh
S*+2S-3m=0 conghiém S: 0<S<4 ,diéu nay xay rakhi vachi khi
A,S=1+3m20 [ 1

m=>——
0<S =-1-V1+3m<4 < 3 ©0<m<8 .Dodd: T, =[0;8]
0<S,=-1+1+3m<4 (1sv1+3m<5

Vay : minF =0, maxF = 8.
¥¢ Bai toan 2 : Cho céc s3 thuc x, y thod man :x*-xy+y’ =3
Tim GTLN , GTNN cta biéu thirc G = x* +xy -2y’
Loi gidi : Goi T, latap giatri ciia G. Tacd m € T, < hé sau c6 nghiém:
X -xy+y> =3
{ ) N

X’ +xy-2y’=m
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¢ 2 :3 _
N&uy = 0 thi hé (111 tré thanh {x2 - {x +3
m

X = m=3

Néuy=0thidatx =ty taco hé:

y2 ' —t+1)=3 : T_ot+ y——_+‘f
( ) tT—t+1 2 _t+1 (V)

2P +t-2)= 3t +t-2
y( )=m Lﬁ:m (m—3)t2—(m+3)t+m+6=0

Truwong hop nay hé (I11) cd nghiém < hé (1V) ¢ nghiém y = 0 < phuong trinh
(m-=-3)t"—(m+3)t+m+6=0 (2)cdnghiém :

e NEum=3 thi (2) conghiémt=

N | w

e NEum = 3thi(2) conghiém < A, =-3m*-6m+81>0

& -1-27<m< -1+ 27 (m = 3)
Két hop céc truong hop trén ta duoc céc giatri cia m dé hé (111) cd nghiém la:

~1-247 <m<-14+247 . D0 d6: T, =| ~1-27;-1+247 |

Vay : minG = -1- 247 , maxG = -1+ 24/7
¢ Bai toan 3 : (Tuyén sinh dai hoc khoi A nam 2006 )
Cho hai s0 thyc thay d6ix # 0,y # 0thod man: (x + y)xy = x> +y*—xy
1 1

Tim giatri 1on nhét cla biéu thic A ==+ =
Xy

Loi gidi : Goi Tz latap giatriclia A . Tacé me T, < hé sau co nghiém x = 0,y # O:

(X+Yy)Xy =x>+y?—xy [(x+y)xy =x2+y%—xy [(x+y)xy =x2+y%—xy

P 2 2_ = 2
1.1, (N oxy) S )’
Xy | (xy) L (xy)
(X +Y)xy = (x+y)*=3xy

V

1Yz V)
Xy

SP=S2-3P

S:
E)ét{ XY (s*>4p) tacohe:! g V1)

P=xy (E)sz

Hé (V) conghiém x = 0,y # 0 < hé (VI) co nghiém (S; P) thod man S* > 4P.
Vi SP=x2+y2—xy=(x—%y)2+%y2>0 véimoix = 0,y # 0:>|_§>0 véimoix = 0,
y=0
T do:
e NEu m<O0 thi hé (V) v nghiém
e Néu m> 0 thi tir phrong trinh (S)2 :m:%:\/ﬁ — S=/m.P thay véo phuong
trinh
dau cta hé (V1) duoc :vVmP? =mP? —3P < (m—+/m)P=3 (ViSP>0nénP =0)
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DE c6 Ptir phuong trinh nay thi m—vm#0< m=1 (m>0) vataduoc
3 3
P=——— ,dod6 S=
vm(yv/m =1) Jvm-1

man S*>4P khi vachi khi :

. Treong hop nay hé (VI) cé nghiém (S; P)

thoa

3 12 4(/m -1’ )
o2 > Todmn 0 & T g & /M Am -y <4

< 0<m<16 (m=1)

Tom lai cac giatri cila mdé hé (V) conghiémx = 0,y = 0la: 0<m<16 ,m=1

Dod6: T,=(0;16]\{1}

Vay : maxA =16 (chidy khdng ton tai minA )

¢ Bai toan 4 : (HSG quéc gia- Bang A + B ndm 2005 )
Cho hai S5 thuc X, y thod man : X —3Jx+1=3/y+2-y
Hay tim giatri 16n nhat vanhd nhat cla biéu thic K =x+y

Loi gidi : BPKXD :x>-1,y>-2

Goi T4 latép giatri cia K . Tacé m e T, < hé sau ¢ nghiém:
{X—B\/X-f-l=3\/m—y@J(:ﬂ(m%-\/m):m

X+y=m [X+y=m
Pt u=+/x+1 vav=.Jy+2 thi u,v>0 vahe (VIl) tré thanh :

(V1)

m
U+v=—
3

3u+v)=m L ‘
y X < u,Vvlaha nghiém cua phuong trinh :
u“+v-=m+3 1 m
w==(—-m-3)
29
2
t2—%u%(%—m—s)=o@18t2—6mt+m2—9m—27=o ©)

T dd, hé (VII) co nghiém (x ; y) saocho x > -1,y > -2 khi vachi khi (3) c6 hai nghiém
khong am vadiéu kién la:

Al =-9(m*-18m-54)>0
a:%zo @%Sm39+3\[]§ . Do d6 T4:{9+—3;/2—1;9+3\/1_5}
2_ f—
F,t:m 9m 27ZO
18
Vay : minK = 9+?;/Z , maxK = 9+ 3415

Binh luan: Uu thé cla phwong phap trén la quy bai toan tim GTLN, GTNN vé bai toan tim
tham s6 dé hé c6 nghiém , vi vay khoéng can chi rd giatri clia bién so dé biéu thirc dat GTLN,
GTNN . Néu dung céc bat dang thirc dé danh gia thi nhét thiét phai chi ré cac giatri clia bién
SO dé tai d6 biéu thirc dat GTLN, GTNN. Céc ban ¢ thé m& réng phrong phap nay cho biéu
thirc c6 nhiéu hon hai bién s0 .

Cubi cung lacac bai tap minh hoa phuong phéap trén :

Bai 1: Cho hai sdthuc x ,ythodaman: x> +y* =2(x+y)+7 .
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Tim giatri I6n nhdt , nhé nhét cda biéu thirc P = 3/x(x —2) + 3fy(y —2)
Bai 2: Chocacsb thuc x, y thod man :4x° -3xy +3y° =6 .
Tim giétri 16n nhét vanhd nhét clia biéu thirc F= x> + xy — 2y?
Bai 3: Cho cac sb thyc khong am x , y thod mén : \/;+\/§:4.
Tim giatri [6n nhat vanho nhét clia biéu thic Q = vx+1+./y+9
Bai 4 : Cho cac s6 duong x , ythodman: xy+x+y=3
Tim GTLN cula biéu thirc G = 3—X+ 3—y—xz—y2
y+1 x+1
Bai 5 : (Cao dang kinh té ky thuat ndm 2008) .Cho hai s6 x , y thodman: x> +y* =2
Tim GTLN , GTNN ctia biéu thtc P=2(x®+y®) —3xy
Bai 6 : (Pai hoc Khdi B nam 2008). Cho hai so thuc x , y thay doi vathoa man hé
thirc: x*> +y* =1
2(x? + 6xY)

Tim GTLN, GTNN cUa biéu thicc P = 5
1+ 2xy +2y
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