Chuyén dé BDHSG

~ PHUONG PHAP DONBIEN
DPOI VOI BAT PANG THU'C BA BIEN SO

KY THUAT DON VE HAI BIEN BANG NHAU

Huynh Chi Hao

Gia sir ta can chirng minh bét déng thirc ba bién dang:
f (x, y,z) >0

voi x,y,z lacéc bién s6 thuc thoa man cac tinh chét nao do.
Khi dé ta s€ thuc hién hai bude chinh sau day:
Buwdc 1: Chiing minh f(x,y,z) > f(t,t,z)

Déi véi bat dang thirc khong diéu kién thi don bién theo cic dai lugng trung binh:
+ 2442
1= y,tzw/xy;tz X Ty
2 2
Buwdc 2: Chiing minh f(t, t,z) >0

Kétlugn: f(x,y,2)>0

Chi y: Ddi véi cdc bat dang thirc dong bac ta ¢ thé 1am cho ching don gian hon bang cich chuén héa cic
bién trong bat dang thic trudce khi thyc hién hai budc.



*Thi du 1. Cho x,y,z>0. Chitng minh rang:

x+y+z233xyz

Loi gidi.

CACH 1: Thuyec hién don bién theo TBC
Bwoc 1:
e Taco: (1) & x+y+z-3xyz =0

 Xétbiéuthic f(x,y,z)=x+y+z—33xyx . Ta ching minh: -

Thuc hién don bién theo TBC: 7= xT-I-y , ta s€ chirng minh:
f(xy.2)= f(t.1.2)

e That vay, xét hi¢u: d= f(x,y,z)—f(t,t,z)

=x+y+z_3%/x_yz—[2t+z—33/z}
:x+y+3(%/z_%/x_yz)

+
Ma t:x_zy: £ >xy =3Pz —Yxyz20 nén d >0

Buéc2:  Chimgminh f(1,1,z)=2t+z-3’z 20 4)
e Thit viy: (4) o 204223z & (204+2) —277220

o (1-z) (8t42)20  (ding)

&)

2)

3)



CACH 2: Thuec hién ddn bién theo TBN

Budrc 1:
e Taco: (1) & x+y+z-3Yxyz =0

o Xétbiéuthic f(x,y,z)=x+y+z—33xyx . Taching minh: -

Thuc hién don bién theo TBN: ¢ = \/E , ta s€ chirng minh:
f(x,y,z)Zf(t,t,z)
e Thatvay, xéthitw: d=f(x,y,z)-f(t.1,2)

:x+y+z—3«3/xyz—[2t+z—3\3/tzz}
=x+y—-2t
Ma r=1[xy = 2<x+y=>x+y—2>0 nén d>0

Buéc2: Chimgminh f(1,1,z)=2t+z-3’z 20 (4)
e Thit viy: (4) o 204223z & (204+2) —2777220

o (1-2) (8t42)20  (ding)

2)

3)



CACH 3: Chun héa & thue hién don bién theo TBC

e Vibat dang thirc (1) 1a d6ng bac nén bang cich chuan héa ta cé thé gia sir:

x+y+z=1 (*)
Budc 1:
e Tacé: (1)(:)1233xyz(:>1—27xyz20

o Xétbiéu thic f(x,y,z)=1-27xyz. Ta ching minh: f(x,9.2)=0

Thuc hién ddn bién theo TBC: = x_—;y , ta s€ chirng minh:
fxy.2)=f(tt2)

.2 . . + N % ,
Kiém tra (*): Khi thay x,y boi t:x—zy thi (*) van théa

e  Xét hiéu: d :f(x,y,z)—f(t,t,z)
=1-27xyz—(1-27rz)
= 27(tzz—xyz)

+y

. X A
Ma t:T:tZny:wcyzStzz nén d =20

Bu6c2: Chimg minh f(1,1,z)=1-27220
e Thatvay: f(r1.2)=1-27rz=1-277(1-21)=(1+6¢)(1-3r) 20

o Véi diéu kién (¥) thi ddng thirc xdy ra < {3 y1 Sx=y= =%
=

Vay trong trudng hop tong quit dang thic xayra < x=y=z>0
Két lun: f(x,y,z) >0

3)

“4)

2)



CACH 4: Chun héa & thue hién don bién theo TBN

e Vibat dang thirc (1) 1a d6ng bac nén bang cich chuin héa ta cé thé gia sir:
xyz=1 )
Budc 1:
e Taco: (1) x+y+z23e x+y+z-320 2)

e Xét biéu thirc f(x,y,z)=x+y+z—3.Tachﬁ:ng minh: f(x,y,z)ZO
Thuc hién don bién theo TBC: 7= \/5 , ta s€ ching minh:
fx.p.2)2 f(t.1.2) 3)
Kiém tra (¥): Khi thay x,y béi #=4+/xy thi (*) vin thoa
e Xét hi¢u: d :f(x,y,z)—f(t,t,z)
:x+y+z—3—(2t+z—3)
=x+y-2t
Ma t=+[xy = x+y22xy =2t = x+y-2t>0 nén d>0
Buwdc 2: Chiing minh f(t,t,z)ZO 4)
1 (1=1) (26 +1)

o Thatvay: f(t,t,z)=2t+z-3=2t+—-3= -
t t

>0

e Vi didu kién (*) thi déng thirc xay ra < { 1y<:>x:y:1<:>x=y=z=1
=
Vay trong trudng hop tong quét dang thic xdyra < x=y=2z>0

Két luén: f(x,y,z) >0



*Thi du 2. Cho a,b,c la cdc s6 thire dwong théa man diéu kién a.b.c =1. Chimg minh rang:
1 1 1 13 S 25 o

a b ¢ a+b+c+l 4

Loi gidi.
e Xétbiéuthic f(abc)=t+ il
a b ¢ a+b+c+l

Thuc hién don bién theo TBN, ta s& chtrng minh:

f(a,b,c)Zf(a,\/E,\/E) 3)
e Tacé: d:f(a,b,c)—f(a,\/a,\/ﬁ) :l+l+l+i {l_,_ 2 13 }

- +
a b ¢ a+b+c+l |a \/ﬁ a+2\/a+1
1 1 2 1

1
=| 4 413 -
(b ¢ \/EJ (a+b+c+1 a+2 bc+1J
2
(V-] | - 13

bc (a+b+c+1)(a+2\/ﬁ+1)

. . . 1
Khong mat tinh tong quét, ta gid st a = max{a,b,c} ,do abc=1= bc<1= be >1
c

Mait khéc, theo bét déng thitc AM-GM ta c6:

13 . 13 _13_,

(a+b+c+1)(a+2 bc+1) (33abc+1)(33abc+1) 16

nen d >0 = f(a,b,c) > f(abe,be)

e Chtmng minh f(a,\/ﬁ,\/ﬁ)z%s &)
] Détt=\/§ V(')’i0<t31,taséch1'mgminh:- &)
2
e Taco: f(iz,t,tj:t2+%+1 13 =t2+%+%2%5
t S b2+ t 2t +t+1
t
2
orf+io3113 %—l >0
t 2+t +1 4
3_ _ 143 2 _
t 3t+2+13 2t + 3¢ 120
t (20 +2 +1)
2 2
t—1) (£+2 t—1) (2¢r-1
) )y
t 4(20 +1 +1)

& (r-1) (87 +207° 187 ~91+8) 20

o (1) [2(2r2 1) +51(20-1) +2(5¢° —7r+3)}zo



e Suyra: f(a,\/a,\/ﬁ)z?

Giai thich k¥ nang phan tich:
8 +20 —18> —9r+ 8 = (8t4 — 872 +2)+(20t3 —207° +5z)+(10z2 —14t+6)

=2(20 1) +50(20-1) +2(5¢ =71 +3) 20

Bai tap twong tw

1. Cho a,b,c 1a cdc sb thuc duong sao cho abc = 1. Ching minh ring:
1 1 1 6

— >5
a b ¢ a+b+c

2. Cho a,b,c 1a cdc s6 thyc duong sao cho abc = 1. Chirg minh rang:
2 1 S 3

a+b+c 3 ab+bc+ca

3. Cho a,b,c 1a cic s6 thuc duong sao cho abc = 1. Chirng minh rang:
(a+b)(b+c)(c+a)+725(a+b+c)



