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Abstract: In this article, we present a coefficient balancing technique that is often used in inequality
evaluation problems that are very common in the exams for good students as well as the entrance exam

for high school.
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1. Giéi thi¢u

Bét dang thic 1a mot trong nhiing dang bai tap
khé va thuong xuét hién trong cic dé thi hoc sinh
gi6i Toan THCS. Trong hau hét cic bai toan vé bat
dang thirc, cai kho nhét trong viéc 4p dung bat déng
thirc Cauchy hay Bunhiacopxki 14 viéc tich sé hang
mdt cach hop 1y dé déu bang co thé xay ra. Bai viét
gidi thi¢u mdt k¥ thuat gitp hoc sinh ¢6 kinh nghiém
dé thyc hién ciing nhu tranh nhimng sai 1am khi gip
nhimng dang toan tim GTLN va GTNN cua biéu thirc
ma thoa mot diéu kién cho trude. Néu chung ta linh
hoat trong viéc st dung k¥ thuat chon diém roi trong
viéc chirng minh bit ding thirc thi rit nhiéu bai toan
chung minh bat d:fmg thtrc s€ dugc chimg minh mét
cach dé dang.

2. N¢i dung

Diém roi trong cic bat dang thirc 1a gia tri dat
dugc cua bién khi ddu “=" trong bit dang thirc xay
ra. Do d6, chon diém roi cua bat ding thirc & day
chinh 13 dy doan gia tri ctia bién lam déu bang trong
céc bat dang thirc xay ra dé tir 46 ngudi giai c6 nhitng
danh gia hop 1i va dua ra cach giai dung. Néu biéu
thire ¢6 diéu kién rang budc thi GTLN, GTNN cua
mot biéu thire thudng dat duoc tai vi tri bién. Hon
nira, néu biéu thirc co tinh ddi xtmg thi déu bing
thuong xay ra khi cac bién bang nhau.

Viéc tim diéu kién ddu bang xay ra trong bat dang
thirc rit quan trong, n6 giup ta kiém tra tinh ding dan
cua chimg minh. Dac biét, khi chimg minh bat ding
thirc ma ap dung lién tlep cac bat ding thirc thi viée
cha y dén diém roi cua ddu bang lai cang quan trong
vi n6 doi hoi diém roi pha1 ddng thoi xdy ra trong
cung mot diéu kién cua bién.

2.1. Bit dang thirc Cauchy

Cauchy cho 2 s6 khong am:

Véiab>0,tacé a+b=2ab

Dau “=" xay ra khi va chi khia=b.

Cauchy cho 3 s6 khong am:

Véiab, ¢>0,tacoa+b+c>33abe
Dau “=" xay ra khi va chi khi a = b=c.
Cauchy cho n s6 khong am:

Véi ay,a,,...,a, 20, tacod

a+a,+..+a,z2nxaa,..q,

DéAu “=" xay ra khi va chikhi ¢, =a, =...
2.2. Mét so vi du ap dung ‘
Bai 2.2.1 Cho a > 2. Tim gia tri nhé nhat cia bicu

=a,.

1
thirc S=a+—3.
a

Giai.
Ta du doan diém roi tai bién la =2, do do ta phai

tach hang tir @ hodc hang ti % dé sao cho khi ap
a

dung bat dang thirc Cauchy diu “=" xay ra khi a=2.
Ta ¢6 so do:

a 2

“ % sa=16

1 1

a 8

Khi do, ta bién ddi va ap dung BDT Cauchy ta
duoc
a a a 1 13
3 + t—+—
S 16 16 16 & 16"

Bai 2.2.2. Tim gia tri nho nhat cta biéu thic
S=4x+ l, Vx2>3
X

Giai.
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RG rang khi x tang thi S s€ tang, do do6 ta dy doan
S s€ dat gia tri nho nhét khi x=3. Do d6, néu chung ta
ap dung bt dang thirc Cauchy cho 2 s6 4x va 1/x thi
tai diém roi x=3, ddu bang s& khong xay ra. Bay gio
ta s& tach hang tir 4x dé khi ap dung bat déng thirc
Cauchy du bang s& xay ra khi x=3. Ta ¢6
k4x =12k

x 3

Do d6 k = 1/36. Khi d6, S dugc viét lai nhu sau
x 1 35
S=—+—4+—x
9 x 9
Ap dung bat ding thirc Cauchy cho 2 s6 duong
va x > 3, ta duogc
S =£+l+3—5x 22 f.l +3—5.3 =3—7
x 9 9x 9 3
Déu bang xay ra khi x=3.
Vay gié tri nho nhét can tim 1 37/3.
Bai 2.2.3 (Theo [3]). Cho a, b, ¢ la cac so duong

thoa 1, % Loy Tim GTLN cua biéu thirc
a C

1 1 1
- 2a+b+cJr a+2b+cJr a+b+2c

Giai.

Ta nhan thdy S 1a mot biéu thirc dbi xmg nén ta
doan ddau bang xay rakhia = b = ¢ =3/4, do d6 ta
s& tach cac s6 hang nhu sau va ap dung bat dang thirc
Cauchy cho 4 s6, ta duoc

2a+b+c=a+a+b+c>4%Yaabc

Khi d6
1 1 111 1 1 1 12 1 1
< S——|—+—4—+—|=—| Z+—+—
2a+b+c 4%aabe 4 4[a a b CJ 16(“ b CJ
Chting minh tuong tu, ta suy ra
1(2 1 1 1(1 2 1 1(1 1 2
S<—|—+—4+—|+—|—F+—+—|+—| —+—+—
16\a b ¢) 16\a b c¢) 16\a b c

:L4(l+l+l):l
a b c

Déu bang xay rakhi a=b=c =%.

Vay GTLN cua S la 1.
Bai 2.2.4. Cho x, y, z 1a cac sé thuc duong thoa
x +y +z=5.Tim GTNN cua biéu thic

2 2 2
X z
S= 2y
y+z x+tz Xx+Yy
Giai.
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Trudce hét, ta nhan thay S ciing 1a mot biéu thic
doi xtng, do d6 diém roi hay dau bang xay ra khi
Xx=y=z= 2 Tur d6, ta s& tach cac sd hang hop li

3

dua vao so do diém roi:

x—y—z—g
3 5 10
5 >—=—>=>m=4
x* y+z 6 3m
y+z m

Khi do, S dugc viét lai nhu sau:

2 2 2
X +z X+z z X+ xX+y+z
_ LYtz N y_x+y

_y+z 4 x+z 4  x+y 4 2
_ x? +y+z+ y2 x+z 2% x+y 5
y+z 4 X+z 4 xX+y 4 2

Ap dung bit ding thirc Cauchy cho 2 sé duong

2 2 2
X +z

’y taduoc X YRS, X e
y+z 4 y+z 4 y+z 4

Tuong tu, ta suy ra

2 2
+
Vo Xtz |

x+z 4  \Nx+z 4

2 2
va = EL SO IR 0
x+y 4 x+y 4

Khi d@o S2x+y+z—§=§

X+z _

2
Diu bang xay ra khi
x* _y+z
y+z 4
y2 =x—+z<:>x=y=z=§
X+z 4 3
2 Xty
x+y 4

Vay GTNN cia S 1a %tai x=y=z=§.
3. Két luan

Bai viét trinh bay dwoc k¥ thuat chon diém roi
trong bit dang thirc Cauchy théng qua mot sb vi du
cu thé, viéc van dung tdt ky thuat chon diém roi sé
gitp nguoi hoc do ling ting va tranh dugc nhitng sai
1am khi giai quyét cac bai toan kho nhur bat déng thirc.
Tai liéu tham khao
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