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‘Bm 29) Cho céc so thuc khong am a,b,c khong c6 hai s6 nao dong thoi bang 0. Ching 1
minh rang:

v

( a )3 ( b )3 ( c )3 9abc a b c
+ + + > + +
b+c c+a a+b (a+b)(b+c)(c+a) b+c c+a a+b
( V& Qudc Ba Can, Tran Quéc Anh )
Giai : (Tham khao 299)

Dit A= Z (a- b) a=c) p B=Y"4 (a bb) 4=¢) yhids, bing céch ap dung bt
+c

dang thirc Vornicu Schur, ta de thdy 4,B>0. Bay gio, nhan (a+b)(b+c)(c+a) vao ca hai
vé clia bt dang thirc da cho, ta c6 thé viét lai n6 thanh :
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Z%+9m22a(a+b)(a+c)

Q2a3 (a+b)(a+c)

(b+c)2 22a3+2ab(a +b)—6abc.

Talai c6 :
(a+b)(a+c at
VT = Z# ZZE
:A+22a [a—b)(a—c)+a(b+c)—b¢‘]
b+c
=A4+2B+2)a’ —2abczb+£

22 —2abc
Za 4 Zb+L‘
Vay nén ta chi can chirng minh :

22a3—2abczﬁ22a3+2ab(a +b)—6abc
QZa(a—b)(a—c)Zabc( —3)

e a . o (a-b) < (2a+b+c)(a-b)(a-c)
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B e -© -l & 6 ke

_  abe(2atb+c) abc(2a+b+c)
(ab+bc+ca)(b+c)

va cdc biéu thice ¥,Z tuong ty. Dén dy, gia st a>b > c, khi do d& thiy

abc(a-b
A-¥=(a-t)- (a+b)(b(+c)(2‘+a)
—-b)20 va
c)(b-a)2 X (a=b)(b—c)+Y(b=c)(b—a)
=(X-Y)(a=b)(b-c)>20
Bai toan dugc ching minh xong. Dang thirc xay ra khi va chi khi @ =b =¢ hodc

Nhu vay, tacé Z(c—a)(c
X(a=b)(a=c)+Y(b-

(a,b,¢) 1a mjt hoan vi cua bd s (2,2,0).
Qua bai toan trén, ta da thiy dugc phuong phap doi bién rat hay trong bat déng thirc

Vornicu Schur. Sau niy, cac ban s& dugc 1am quen thém véi nhiéu bai toan nhu thé.

R

& ala-o)a —c),abckzzb+c—3} A
a (a- b) (2a+b+c)(a=b)(a=c)

Do 22b+£ Z (a+c)(b+c) Z (a+b)(b+c)(c+a)

Nén bit ding thitc trén ¢6 thé dugc viét lai dudi dang

X(a=b)(a—c)+Y(b=c)(b—a)+Z(c—a)(c—b)20 véi

az(b2+£2) >0

(a+b)(b+c)(c+a) (ab+bc+1.‘a)(b+1.‘)





