SU DUNG AM-GM VA CAUCHY-SCHWARZ
CHUNG MINH BAT DANG THUC DONG BAC DANG PHAN THUC

Bai 1. Cho x,y,z >0 thoéa 5(x% + y? + z2) = 6(xy + yz + xz). Tim GTNN ctia biéu thtc:

1 1 1
P:(x+y+z)(—+—+—
x y z

Bai 2. Cho a,b,c>0thod man abc # 0;a+ b+ ¢ = 0. Chting minh rang:

1 1 1 27
—t—+—== )
a2 b%? c¢2” 4lab+bc+cal

Bai 3. Cho x,y,z>0thoa man x + y < z. Chiing minh rﬁng:

1 1 1 297

4, 4, 4
X+ +) =+ —=+=|=—.
( y )(x4 y 24) 8

Bai 4. Cho x,y,z =0 sao cho khong ton tai hai s6 nao cling bang 0. Chting minh rang:

2., 20 2
X“+y“+z +,/xy+,/yz22.
Xy+yz+zx x+y y+z

2 - 1 5 . L
Bai5. Cho x,y,z>0théaman x®+ )8+ 28 = > Ching minh rang:

7 7 77 N V3

+ = —.
y2+2z2 Z2+x*> x*+y* 18

Bai 6. Cho a,b,c >0 thod man ab+ bc+ca>0va a = c. Tim GTNN ctia biéu thiic:

_a+b+b+c+ (c+ a)?
" b+c c+a ab+o+chb+a)

Bai 7. Cho a,b,c>0théa man a< b+ c . Tim gia tri nhé nhat clia biéu thic:

P= +(b+c)( ! +L)

+b b+2c a+c

Bai 8. Cho x,y,z> 0. Tim GTNN ctia biéu thc:

1 2
P:—(H+K+E) ( xyz(x+y+2) ) .
3122 2 X2 x2y2 + Y222 + 22x2

Bai 9. Cho a,b,c>0thod man a+b+c=1. Tim GTNN ctia biéu thiic :

3a? + b? 3b% + ¢? 3¢ + a?

_ + + :
Va2 +ab+2b> Vb>+bc+2c¢®2 Vc2+ca+2a?

Bai 10. Cho a, b, ¢ > 0. Chiing minh rang:

( +b+)(1+1+1)> 8(a+b+c)?
a Ol—+=—+-|=
a b c 3(ab+ bc+ca)



Bai 11. Cho 4, b, ¢ =0 thod man ab + bc + ca # 0. Chiing minh ring:

a N b N c N 8(ab+ bc+ ca)
b+c c+a a+b (a+b+c)2+ab+bc+ca

7
=—.
2

Bai 12. Cho a, b, c =0 théa man ab+ bc+ ca = 1. Tim gia tri nho nhét ctia biéu thiic:

__ 1 1 e
(a+b)? (a+0? (b+c)?

Bai 13. Cho céc sb thuc x, y, z thay d6i va thod man x? + 2 + z2 = 1. Tim gia tri 16n nhat ctia biéu thtc:

2.2 2.2 2.2
X Z X~
o, 2y

p= .
l-xy 1-zy 1-xz

Bai 14. Cho a, b,c >0 thda man 9 (a* + b* + ¢*) - 25 (a® + b* + ¢?) + 48 = 0. Tim gia tri nh6 nhét cta biéu thic:

a? b? c?

= + + .
b+2c c+2a a+2b

Bai 15. Cho a,b,c¢>0thdaman a= b= c.Tim GTNN ctia biéu thiic:

(a® + c®)Vab+ bc + ac a+c?

+ .
acla+b+c) 2bc

Bai 16. Cho a,b,c > 0. Tim gid tri nho6 nhét ctia biéu thiic:

B a? . ab? N 16¢*
C(a+b)? (PP+ac)a+c) (a+o)t

Bai 17. Cho x,y,z >0 théa man x2 + y2 + 622 = 4z(x + y). Tim gid tri nhé nhat ctia biéu thtc:

3 % N X+ 2

- y(x+2)?  x(y+2)? z

Bai 18. Cho a,b,¢ >0 théa man a? + b? + ¢2 + ab— 2bc — 2ca = 0. Tim gi4 tri nh6 nhat ctia biéu thic:

c? c? vab

P= + + )
(a+b-c)2 a’+b®> a+b

Bai 19. Cho a,b,c>0thdaman a+ b+ c=2. Tim GTLN ctia biéu thic:

ab bc ca
S= + + .
V2c+ab V2a+bc V2b+ca

Bai 20. Cho a,b,c>0théa man a? + b? + ¢ # 0. Chiing minh rang:

a®—bc b?-ca c2—ab

+ + = 0.
2a2+b%+c?2 2b%+a’+c?  2c2+a’+ b?

Bai 21. Cho a,b,c >0 théa man diéu kién a + b+ ¢ = 1. Chling minh rang:

a+b b+c cta
+ + > 3.
vab+c Vbc+a Vca+b




Bai 22. Cho céc s thuc x, y, z thuoc khoang (1;v/2) . Tim gia tri nhé nhat clia biéu thic :

xy? yz? zx?

= + + )
4y?z—z?x  4zZ°x—x’y 4Ax’y-y*z
Bai 23. Cho a, b, ¢ =0 thoa man cac diéu kién ¢ > 0 va a® + b3 = ¢(c - 1). Tim GTLN va GTNN ctia biéu thtc:

_at+ b+
(a+b+c)?’

Bai 24. Cho x, y, z>0 théa man x? + y? + z2 < 3xyz. Tim gi4 tri 16n nhét ctia biéu thiic:

x y z

F

= + + .
X2+yz y’+zx zZ2+xy
Bai 25. Cho a,b,¢>0théaman a+ b+ c=1. Tim gi4 tri nh6 nhat ctia biéu thic:

a®+2b° b3 +2c8 A+2ad
= + + .
4ab+3a® 4bc+3b%? 4ca+3c?

Bai 26. Cho a,b,¢>0théaman a? + b? + ¢ + (a+ b+ ¢)*> < 4. Chiing minh rang:

ab+1 bc+1 ca+1
+ + > 3.
(a+b)? B+0)? (c+a)?

Bai 27. Cho a,b,c >0 théa man a+ b+ ¢ = 3. Chiing minh r??mg:

a’b b?c cta
+ +
2a+b 2b+c 2c+a

3
=-.
2

Bai 28. Cho a,b,c¢ =0 sao cho khéng c6 2 s6 nao dong thai bang 0. Chiing minh rang:

+ + >1.
a+b+c)? b3+ (a+c)d 3+ (a+b)?

Bai 29. Cho a,b,c>0thdaman a+ b+c=1. Tim GTNN cta biéu thic:

1 1 1
B a2(0+a)+b2(a+b)+cz(b+c)'

Bai 30. Cho a,b,c >0 théa man abc = 1. Tim gia tri nh6 nhét ctia biéu thiic:

1 1 1
= + + )
a*(b+c) bi(c+a) c*a+Db)

Bai 31. Cho x,y,z>0va x+ y+z=1. Tim gia tri nh6 nhat clia biéu thiic:

_2y+2) Petxn 2 (x+y)
 yz zX xy

Bai 32. Cho a,b,c>0thao man a+ b+ ¢ = 3. Chting minh rang:

a’b b?c cta
+ + <1.
2a+b 2b+c 2c+a




Bai 33.

Bai 34.

Bai 35.

Bai 36.

Bai 37.

Bai 38.

Cho a,b,c>0thao man a+ b+ ¢ = 1. Chiing minh rang:

bc ca ab
+ + <
va+bc Vb+ca Vc+ab

N~

Cho a,b,c>0théa man (a+ b) (a+2b) < ¢ (b + ¢). Tim gi4 tri nhé nhat ctia biéu thic:

P=(a*+b*+c?)

1 1 1
E-Fﬁ-i-? .

Cho x,y,z > 0. Chting minh rang:

2 2 2
i,,/(x+y) (y+2)°(z+x) Zé(x+y+z).
Xyz 3

Cho a, b,c> 0 théa man a2 + b? + ¢? = 2. Tim gia tri 16n nhat clia biéu thiic:

1( ab bc ) 1 (a4b4+b4c4)
P=/= + - .
2\24¢2 2+a%2) 64 a‘ct

Ching minh ri‘mg néu a, b, ¢ > 0 thi:

+
a’l+b>+c2 2

(a+Db+c)? 1(a3+b3+63 a2+b2+cz)>
abc ab+bc+cal
Chiing minh rang v6i moi sé thuc a, b, ¢ > 0, ta luén c6

a? + b? + c? ab bc ca
> — +— +— .
ab+bc+ca a*+bc+ca b>+ca+ab c4*+ab+bc




