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1, For positive reals a, b, c prove that:
(a+b+¢)*>6vV3(a—b)(b—c)(c—a)
2, For nonnegative reals a, b, ¢ prove that

4abc
a+b)(b+c)(c+a)

ab n be n ca
(a+0)?  (b+c)? (c+a)

1,
=177
3, For a, b, ¢ > 0 satisfying a® + b> + ¢ = 6 Find P,,;, where

a 2b 5e
P=—+4+—+—
be + ca ab

4, For nonnegative reals a, b, ¢ Prove that:

(@+b)?(a+e)?  (b+0)*a+b)? (b+0)S(ct+a)®
(b2 — ¢2)2 (c2 —a2)? (a2 —b2)2

5, For positive reals a, b, ¢ prove that

a n b . c +Eab+bc+ca>§
b+c c+a a+b b a24+b2+c2 7 5

6,For positive a, b, c;show that :

(a® + be)(b? + ca)(c® + ab)  (a—b)(a—c) (b—c)(b—a) (c—a)(c—b)>1
(a? +b%)(b% + c2)(c? + a?) b? 4 c? c? +a? a?+v =

7,For positive reals a, b, ¢ prove that :

ab + be + ca 16abc

1
TR e T bt Ieta)

8, For nonnegative a, b, ¢ prove that :
(a® + b+ —1)? > 2(a®b + bPc + Pa— 1)
9, Let a,b, ¢ > 0 satisfy: a? + b 4+ ¢ = 2 Find Ppqs if
P=(a®+ ) + ) +a°)
10, a,b,c > 0. Prove that

(a® + 5be) (b* + 5be) (¢ + Bab) > 27abe(a + b)(b+ ¢)(c + a)



11, (Vasile Cirtoaje) a,b,c > 0. Prove that:
(2a® 4 Tbc)(2b* + Tca)(2¢* + Tab) > 27(ab + be + ca)?
12, a,b,c > 0;a+ b+ ¢ = 3 Prove that
a® 4+ b® 4 ¢ 4+ 9abe < 2[ab(a + b) 4 be(b + ¢) + ca(c + a)]
13, Let a,b,c > 0. Show that:

a? b2 2

<1
2a2—i—(b—|—c—a)2Jr2b2—|—(c—|—aa—b)2jLZCQ—i—(a—i—b—c)2 -

14,Leta, b,c > 0 Show that:

3a%2 4+ 5ab  3b%2+5bc  3c® + 5ca -6
(b+c)? (c+a)* = (a+b)* —

15, For a,b,c > 0 and k£ € R find the best constant that satisfies
(a+b+c)® > k(a®>+ >+ c)(a—b)(b—c)(c—a)
16, Let a,b, c > 0 satisfy a + b+ ¢ = 3. Prove that:
(a® + b* + ) (ab + be + ca)® < 3°
17, a,b,c > 0 Show that

a? b? c? 10abc

brc?  eraP  @rb?  @rbbrocta) -

18, For a,b,c > 0 such that a + b + ¢ = 3, prove the following inequality:
(ab® + bc® + ca®)(ab + be + ca) < 16

19,a,b, c > 0 satisfy abc = 1. Prove that

a b c
- + >3
V242 Ve2+2a  VaZz+2b

20, For nonnegative a, b, ¢ satisfying ab + bc + ca = 3, prove that
3(a+b+c)+2(/a+Vb+yc) > 15

21, For nonnegative reals a, b, c prove that:

a? b2 2
+

n n 1 a?+ b2 +c?
b+¢)?  (c+a)? (a+b)? 2

ab + be + ca

>3
!

22, For nonnegative a, b, c; show that

3(a* +b* + ) + 7(a®b? + b2 + Pa?) > 2(a®b + bPc + c*a) + 8(ab® + be® + ca®)



23, For a,b,c > 0, show that:

a* b* ct 3abc
@0t brot et T2ath)rocta)

3
>
-8
24, Let a, b, c > 0 satisfy a + b 4+ ¢ = 3 Prove that:

i/a3+4+§/b3+4+i/cf"jul -
a?+4 b2 +4 c2+4

25, For positive reals a, b, c show that:

51 3abc > 4 ab n be n ca
a3+b3+c3_ a2+b2 b2+02 02+a2

26, For nonnegative a, b, c show that:

a2+ +c% alb+c) bleta) cla+b) >4
ab+bc+ca b2+c? 2+ a? a?+0b2 ~

27 For nonnegative reals a, b, ¢ prove that:

(a—b? (b-0c)? (c—a)®  24(ab+bc+ ca)
@102 T v (craE T (arbroP

28, Let a, b, c > 0; show that :

< 8

abc N 32abc
ad+3+c3 7 3a+b)(b+c)(c+a)

1+

29, For nonnegative reals a, b, c show that:

i/(a2+bc)(b+c) . i/(b2+ca)(c+a) . \3/(02+ab)(a+b) _—

a(b? + ¢2) b(c? 4 a?) c(a? 4+ b?)
30, For nonnegative a, b, c show that

a n b n c a+b+ec
VB2 +be+c2 VZ+ca+aZ2 Vaz+ab+b2 ~ Vab+be+ca

31, For nonnegative a, b, c show that

(a+b+¢)® > 25/5(ab+ be+ ca)(a—b)(b—c)(c—a)
32,For nonnegative a, b, c show that
(a® +0* + )3 > 27(a—b)%(b— ¢)*(c — a)?

33, For nonnegative a, b, c show that

(a® +0% 4+ ) > 2(a—b)%(b—¢)*(c — a)*



34,For nonnegative a, b, c show that

5 ad(b+c) 5 b5 (c+ a) 5 c®(a+b)
\/(b2 T @)+ b2 T \/(c2 TR+ ca) \/(a2 (@t ab)E

35, If A, B, C are three angles of an acute triangle, fing P,,;, where:

1 1

1 m
sin™ A + sin" B + sin” C +cos €08 cos

36, For nonnegative a, b, c show that
(a® 4+ 5b%)(b* + 5¢%)(c* + 5a?) > 8abe(a + b + ¢)®
37, For nonnegative reals a, b, c prove that:

8abe 2(ab + be + ca)

1
At olcta) - @i ie

38, For nonnegative reals a, b, c prove that:

8abe 12(ab + bc + ca)

ST T+ deta) -  (atb+o?

39,For nonnegative reals a, b, ¢ prove that:

a+b)(b+c)c+a)
2

V(a+b+c)(ab+ b+ ca) > \/@ﬂ/(

40, a,b,c > 0 Show that

a? 4+ b+ 2 1 a b c
—_—t+ = > + +
ab+bc+ca 2 b+c c+a a+b

\

41,a,b,c > 0 Show that if a + b + ¢ = 5; we have:
7
10 4 ab® + bc? + ca® > g(a2b + b%c+ cta)
42, a,b,c > 0 Show that
2 b2 2

@—bF "o " e—ar !

43, a,b,c > 0 Show that if they satisfy a + b + ¢ = 3 we always have:

b b
&+£+%+abcz 4
c a b

44, a,b,c > 0 Show that

5a2 + 2bc n 562 + 2ca n 5¢2 + 2ab 271 a’® +b% + 2
(b+ c)? (c+a)? (a+b)2 = 4 ab+bc+ca

4

3

i



45, a,b,c > 0 Show that

3a% +4bc  3b% + 4ca 302+4ab> 7 (a+0b+c)?
(b+ ¢)? (c+ a)? (a+b)2 — 4°ab+bc+ca

46, a,b,c>0; a+ b+ c=2+v/12. Show that:

V14+a3(14+ %) (1+c*) < 169

47, For a, b, c > 0 satisfying a + b + ¢ = 3; show that:

a b 4 — 4

c

48,For a, b, c > 0 satisfying a + b 4+ ¢ = 3, prove that if k = IOJFTM we have

V3(@2+b02+¢2) +abe > 1+V3k

49, For a, b, c > 0 satisfying a + b + ¢ = 3., show that
ava+b+bW/b+c+cev/eta> 32

50, For a, b, c > 0 satisfying a + b + ¢ = 6, Show that
(11 + a®)(11 + b?) (11 + ¢?) + 120abe > 4320

51,For a, b, c > 0 satisfying ab + bc + ca = 2, show that
ab(4a® + b*) + be(4b? + ¢2) + ca(4c¢® + a?) + Tabe(a +b+c) > 16

52, For a,b,c > 0 , show that :
a\/a2 +3bc—|—b\/b2 +3ca+0\/c2 + 3ab > 2(ab+ be+ ca)

53,For a,b,c > 0, prove that
a\/4a2 + 5bc + b\/4b2 + 5ca+cx/402 +5ab > (a+b+c)?

54, For positive real numbers a, b, ¢ show that
a b c
+ + <1
V4aZ + 5bc  4b%2 4+ 5ca V42 + 5ab

55, For positive real numbers a, b, ¢ show that
b

a ¢
+ + <1
a+va2+3bc b+Vb2+3ca c+vVcE+3ab T

56, For positive real numbers a, b, ¢ such that ab + bc + ca = 1; show that

1 1 1
+ + > 2+ =
Vaz+02 VB2 + 2 Ve + a2 V2



57, For positive real numbers a, b, ¢ satisfying a + b + ¢ = 2; show that
1 . 1 n 1 > 94 1
Vaz +b02 VB2 + 2 VJer+a2 T V2

58, For positive real numbers a, b, ¢ such that ab + bc + ca = 3, show that

a n b + c S 3
b3 +abc A +abe  ad+abe T 2
59, For positive real numbers a, b, ¢ that satisfy a + b + ¢ = 3, show that

a? b2 2

>
b3+abc+c3+abc+a3+abc_

N | o

60, For positive real numbers a, b, ¢ that satisfy a + b + ¢ = 3, show that
(1+a®)(1+b*)(1+c*) > 1+a)(l+b)(1+c)
61, For positive real numbers a, b, ¢ , show that

ad + b3 +c? 24abc I a n b n c
abe (a+b)(b+c)(c+a) = ‘b+c c+a a-+bd

)

62, For positive real numbers a, b, ¢ , show that

alb+c¢) blec+a) cla+d) < (a+b+c)?
b2+02 02+a2 a2+b2 — a2_’_b2+62

63, For positive real numbers a, b, ¢ , show that

atbte> a(b+c) b(c+a) cla+Db)
~ VaZ+3bc Vb2 +3ca Ve + 3ab

64, For positive real numbers a, b, ¢ , show that

ko, ok k k E |, 1k
WV a(d®+ ) b(c"+a")  e(a” +b")
VaZ+3bc V2 +3ca e+ 3ab

65, For positive real numbers a, b, ¢ , show that

Va2 + 4be +v/b% + dca +v/ ¢ + dab > \/15(ab + be + ca)

66, For positive real numbers a, b, ¢ , show that

e SN
b3 + abe c® 4 abe a3+ abc ~ /2

67, For positive real numbers a, b, ¢ , show that

64
(a+b)2(b+c)*(c+a)* > Eabc(agb + b%c + ca)



68, For positive real numbers a, b, ¢ , show that

3a® +abc  3b% 4+ abe 33 + abe >6
b3+ 3 3+ a3 @+ =

69, For positive real numbers a, b, ¢ , show that

(a®> + >+ cA)(a+b+c) > 3/3abc(a® + b3 + ¢3)
70, For positive real numbers a, b, ¢ , show that

(a+b+c)? < alb+c¢) blc+a) cla+bd) < (@a+b+c)?
ab+bc+ca — a2+ be b2 + ca c24ab — aZ+b%+c?

71, For positive real numbers a, b, ¢ , show that

(a+b+c)? a? b? 2
Z 3 T T3
2(ab+bc+ca) ~ a?+bc b2 +ca +ab

Also show that

a b c a? b2 c

b—|—c+c+a+a—|—b* a2—|—bc+b2—|—ca+02—|—ab

2

72, For positive real numbers a, b, ¢ , show that
3(a®b 4 b?c + c*a)(ab® + be? + ca?) > abe(a + b+ ¢)?
73, For positive real numbers a, b, c , show that

aj_i_g_chz (a+b+c)?
b2 2 a? 7 3(ab? + bc? + ca?)

74, For positive real numbers a, b, ¢ , show that

1 1 1 1
>
8a2+bc+8b2+ca+802+ab ~ ab+ bc+ ca

75, For positive reals a, b, ¢ , show that

2 12 2
% >vVa2 — ab+ b24/b% — be + 2/ — ca + a® >/3(a? + b% + 2)

76, For positive real numbers a, b, c , show that

Va2 —ab+ b2+ —bc+ 2 +v 2 —ca+a? <3

77, For positive real numbers a, b, ¢ satisfying a + b + ¢ = 3, show that

Va2b + b2c +v/b2c + c2a +v/c2a + a2b < 3v/2



78, For positive real numbers a, b, ¢ satisfying a + b + ¢ = 3, show that

a . b . c >i
Vbt Vet+a® Va+b? V2

79, For positive reals a, b, ¢ , show that

3la+b+c¢) >_@& b L_°
2ab+bc+ca) ~a?+b2 2+ 2+4a?

80, For positive reals a, b, c , show that

@ b Y adthkta
Vab+ 22  Vbe+2a2  ea+ 202 T

81, For a, b, c > 0 satisfying a + b + ¢ = 2+v/12, show that

V14+a3(14+6%)(1+c*) < 169
82, For positive reals a, b, c such that a + b+ ¢ = 3 | prove that

b be e >4
c a b

83, For positive reals a, b, c such that a + b+ ¢ = 3 | prove that

V3(a? + b2+ c2) +abc> 1 +V3k

where
L 10+4v6
3
84, For positive reals a, b, ¢ such that a + b+ ¢ = 3 , prove that
o&/a+b+b/b+c+a/cta>32

85, (For positive reals a, b, ¢ such that a + b+ ¢ = 6 , prove that
(11 + a®) (11 + b*)(11 + ¢*) + 120abe > 4320
86, For positive reals a, b, ¢ such that ab + bc + ca = 2 , prove that
ab(4a”® + b?) + be(4b? + ¢*) + ca(4c® + a?) + Tabe(a + b +¢) > 16

87, For positive reals a, b, c , prove that

av/a? + 3bc + b\V/b? + 3ca + c\/c2 + 3ab > 2(ab + be + ca)

88, For positive reals a, b, ¢ , prove that

av/4a2 + 5be + av/a? + 3bc + av/a? + 3bc > (a+ b+ c)?




89, For positive reals a, b, ¢ , prove that

a . b L c <1
V4a2 +5bc  V4b2 + 5ea V42 + bab

90, For positive reals a, b, ¢ , prove that

a b c
+ + <
a+va?+3bc b+Vb2+3ca c+VcZ+3ab T

91, For positive reals a, b, ¢ satisfying ab + bc + ca = 1, show that

1

1 1 1 1
+ + >24 —
VaZz+2 VB2+2 VR +aZ T V2

92, For positive reals a, b, ¢ satisfying a 4+ b + ¢ = 2, show that

1 1 1 1
+ + >24
Va2 +b0> V2 + 2 Ve +a? V2

93, For positive reals a, b, ¢ satisfying a + b + ¢ = 3, show that

a n b n c §
b3 4+abc 3 +abec  ad+abc T 2

Y

94, For positive reals a, b, ¢ satisfying a + b + ¢ = 3, show that

a? b2 c?

b3+abc+c3+abc+a3+abc

3
> Z
-2
95,For positive reals a, b, ¢ satisfying a + b + ¢ = 3, show that
(1+a®) 1+ 1+ > 1 +a)(l+b)(1+c)
96, For positive reals a, b, c show that

S e S e

a?+bc = 2/abc(a + b+ c)

97, Given that
11 1 9(a® +b* + )

Tyt @ ar
Prove that
(a® + 0% + ¢*)?(ab + be + ca) > 9abe(a® +b® + )

98, For a, b, c > 0, show that

a\/a2+3bc—|—b\/b2+3ca+0\/02+3ab22(ab+bc+ca)



99, For a, b, c > 0, show that

a\/4a2+5bc—|—a\/a2+3bc—|—a\/a2+3bcz (a+b+c)?

100, For a, b, c > 0, show that

a b c

+ + <1
V4a? +5bc  /4b2 + 5ea  V4c2 + 5ab
101, For a,b,c > 0, show that

b ‘ <1

a
+ + <
a+vaz+3bc b+V24+3ca  c+vVc? 4 3ab

102, For a, b, c > 0, show that

ad + b3+ ¢ 24abc a b c
> 4( + +
abe (a+b)(b+c)(c+a) b+c¢ c+a a+bd

)

103, For a,b,c > 0, show that

alb+c¢) blc+a) cla+bd) < (a+b+c)?
B2+c2  2+a? a2+ T a?+b2+e

104, For a,b,c > 0, show that

dibic> a(b+ c) b(c+ a) cla+Db)
Va2 +3bc Vb2 +3ca V2 + 3ab

105, For a,b,c > 0, show that

ko ok k k k| 1k
ak+bk+ck2a(b +c%)  b(c"+a”)  cla” +b")
Va2 +3bc Vb2 +3ca V2 + 3ab
106, For a,b,c > 0, show that

\/@2 + 4bc +\/b2 + 4ca +\/02 + 4ab >+/15(ab + be + ca)

107, For a,b,c > 0, show that

[
b3 + abc c3 + abe a3 + abc ~ /2

108, For a,b,c > 0, show that

a+ 0)%(b + ¢)? c—l—aQZ%abc ab + b%c + ta
3

109, For a, b, c > 0, show that

3a3 +abc  3b% +abe 33 + abe -6
b3+03 c3+a3 a3+b3 —

10



110, For a, b, c > 0, show that

(a® +b* 4+ ) (a+ b+ c) > 3+/3abc(ad + b3 + ¢3)

111, For a,b,c > 0, show that

(a+b+c)* _alb+c)  blc+a) cla+b) _ (a+b+c)?
> >
ab+bc+ca — a?+be b2 + ca c24ab T aZ+b2+c2

112, For a, b, c > 0, show that

(a+b+c)? a? b? c?
> + +
2(ab+bc+ca) ~ a?+bc  b+ca A+ab

Also prove that:

a b c a? b2 c

>
b—|—c+c+a+a—|—b* a2—|—bc+b2—|—ca+cg—|—ab

2

113, For a,b,c > 0, show that
3(a?b + b2c + ?a)(ab® 4 bc? + ca®) > abe(a + b+ ¢)3
114, For a,b,c > 0, show that

a? v < (a+0b+c)?
b2 2 a? T 3(ab? + bc? + ca?)

115, For a, b, c > 0 satisfying a + b + ¢ = 3, show that

a . b L c S 3
Vb+e Vet+a® Va+b? V2
116, For a,b,c > 0, show that

1 1 1 3
+ + >
ava+b b/b+c co/et+a T 2abe
117, For a,b,c > 0, show that

3a3 +abc  3b° +abe 3¢ + abe

>6
b3+03 c3+a3 a3+b3 -
118, For a,b,c > 0, show that
ab be ca 1
+ + > 1
(ab+2¢2)® ~ (bc+2a?)>  (ca+2b%)° — (ab+ be+ ca)

119, For positives a, b, ¢ satisfying a + b + ¢ = 3, prove that

a L b L c >i
Vb+e Vet+a® Va+b2 V2

11



Also show that :

a L b . c_ o 9
b+c2 c+a? a+b2 " 3+a+bitc

120, For positives a, b, ¢, prove that

a n b n c >3

. N b

b+ 3c c+ 3a a+3b ~ 2

[y ——— b L >
b+ 2¢ c+2a a+2b —

121, For positives a, b, ¢, prove that

. a n b L c >
Vab+8c2  bc+8a2  vca + 8b2

. a n b n c S i
Vab+ 2 Vbc+a? Vea+b2 T V4
122, Let a,b,c > 1, show that

<a+ bc) (b+ Z—Z) (c—l—ig) >27- {/{a—1)(b— 1)(c—1)

a?
123, For positives a, b, ¢, prove that

all  pl1 3 ab+08+c84+9
—t—tF+ 5552
be ca ab a?b?c 2

124, z,y,z € [O, %], show that:

T + Yy + z
T+y? 1422 1422~

(S8 =)

125, For positives a, b, ¢, prove that
a® 4+ 0>+ +3abc+ 12 > 6(a+b+c)
126, For positives a, b, ¢ satisfying a + b + ¢ = 2, prove that
(1 —ab)(1 —be)(1 —ca) > (1 —a?)(1—0*)(1—c?)
127, For positives a, b, ¢, prove that
() (5%2) (1 55) <

128, For positives a, b, ¢, prove that

27
(a® + b* + ) (ab + be + ca)* > &(a +0)2(b+c)*(c+ a)?

12



129, If A, B,C are the three angles of a triangle satisfying 5cos A + 6cos B +
7cosC =9, show that we have:

,A2+ ,B?’+ ,C4>7
SlIl2 Sln2 Sln2 = 16

130, Let a,b,c > 0;ab + bc + ca + abc = 4. Show that
Va+3+vVb+3+Vc+3>6

131, For positives a, b, ¢, prove that

VaZ 4+ 256bc Vb2 + 256ca /2 + 256ab > 10
b+c c+a a+b -

132, For positive real numbers a, b, ¢, show that

a b c a b c
- + > + +
b+c c+a a+b a+b b+c cH+a

134, For positive real numbers a, b, ¢, prove that

a® b° c? a®b? b3c? c2a?

>
a+b+b+c+c+a “a+b b+c c+a

135, For positive real numbers a, b, ¢ satisfying ab + bc + ca = 1, show that
a® + b3 + ¢ + 3abe > 2abc(a + b+ ¢)?

136, For positive real numbers a, b, ¢ satisfying abc = 1, show that

Z+i+222<\/& LI ‘/E>

b+c c+a a+bd

137, For positive real numbers a, b, ¢ satisfying ab+bc+ca = 1, find the minimum

value of:

ab\c/cﬁ n bc;/bic n cabca

138, For positive real numbers a, b, ¢ satisfying abc = 1, prove that:

a b c

<
‘213 Ris3 T ei3s

a b c
‘1 +b3+1 +c3+1 =
a b c
*B 1 W1 2
Also, with the same conditions, prove or disprove that:
a b c 3
*@r3? 32 (13" 16

DWW )

IN
—

IN

13



(20 Y (2 ° L% " 5
a’+1 b +1 A+1) —
139, For a,b,c > 0, prove the following inequality:

1 . 1 . 1 +i> 12
at+b b+c c+a abc T ab+bc+ ca

140, For a,b, ¢ € [1,2], prove the following inequality:
a b ¢ a ¢ b
2=+ +5)> 2+ -4+ 243
(b+c+a)_ c+b+a+
141, For a,b,c > 0, prove the following inequality:
a? N b2 N c? 3v/3(a? + b2 + ?)
b3+ 2abc ¢34 2abec a3 +2abc T (a+b+c)?

142, For a,b,c > 0, prove that

5a? + 2bc n 5b% +2ac  5c? + 2ab S 21(a® + b + c2)
(b+ ¢)? (a+ c)? (a+b)2 — 4(ab+ bc+ ca)

143, For a, b, ¢ > 0 satisfying ab 4 bc + ca = 2, prove that
Va2 + 02+ 242> a/b2 + 2+ b/ + a? +o/a + b2

144, For a,b,c > 0, prove that

a2+b2+b2+02+c2+a2 a+b+ec >§
(a+b)?  (b+c)? (c+a)? 3@+ b2+ ¢2) 2

145, For a, b, c > 0, prove that

3 3 3
i»/a W %ibzl(%+%+%)

b—l—cJr c—&—aJr 2
146, For a,b,c > 0, ab + bc + ca = 1; find P4, where
1 1 1
P= + +
Va2 —ab+2 V2 —bc+c2 V2 —ca+a?

147, For a,b,c > 0, ab+ bc + ca > 11; find P, where

7 3
a2+3+\g\/b2 +3+\€\/c2+3

148, Let a, b, c be positive reals satisfying ab + bc 4 ca = 3, Prove that:
1 1 1 1 1 1

a?b3 = b2e3  c2al + 3a? — 2ab + b2 + 302 — 2bc + 2 + 3c¢? — 2ca + a?
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149, For a, b, c > 0, prove that we always have:

.a2+b2+02 \/ a3b+ b3c+ c3a 47
ab + bc + ca a?b? 4 b2c2 +c2a2 ~ 4
a? + b2 + 2 \/3(a3b+b3c+c3a)
>1 3.
.\/ab+bc+ca + a?b? + b2c? + c2a2 — +V3
150, a,b,c > 0;a + b+ ¢ = 3, Prove that:
1 n 1 n 1 .
V2a2+1 V202 +1 V22 +1
151, a,b,c > 0;ab + bc + ca = 1. Show that

\/a2b—|— b%c + c2a +\/ab2 +bc2 + ca? + W abec > 2
152, a,b,c > 0;ab + bc + ca = 3. Show that
(a+0*)(b+c*)(c+a?) >8

153, Prove that for all positive real numbers a, b, ¢ we have:
o[ 3+ b 3+ c 3+ abc >1 a2+b2+02)2
b+c c+ta a+b (a+b)(b+c)(c+a) 2 ab+bc+ca

a \* b\* ¢ \° Sabc a? +b*+c?
° + + + >
b+c c+a a+b (a+b)(b+c)(c+a) ~ ab+bc+ ca

154, a,b,c > 0; prove that

2(a® +b? + c?) a® + b2 b2 4 2 A +a?
(ab+bc+ca)? — (a2 4+ab+b2)2 (B2 +bc+c?)?2 (2 +ca+ a?)?

155, a, b, c > 0; prove that

a+b N b+c c+a < (ab—!—bc—i—ca)g
Va2 +ab+2 Vi2+be+c2 VR +cea+a? a? + b2 + 2
156, a, b, c > 0; prove that

a b e 9 ae 15
b ¢ a 4a3+b3+c3 4

157, For x,y,z > 0, prove that we always have :
BRuyz(r+y+2)(@” + 97 + 27 +ay + 2z +y2) <Yw +1) (x4 2) (y + 2)°

158, a,b,c > 0. Prove that:

11 a3 B3 1+ 3
E(a—kb—i-c) > 8V abc+3\3/$
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159, a,b, c > 0 satisfy a + b+ ¢ = 3, prove that:

a n b n c > 1
VAb+ 42 +1 Vdc+4a2+1 Vda+4b2 +1

160, a + b+ c = 3;a,b,c > 0. Show that:

- >
\/&—'_\/B_H/g—'_ ab+bc+ca —

161, ab+ bc + ca = 3;a,b,c > 0. Prove that

Va2 +a+Vb2+b+Ve+c>3/2

162, a,b,c > 0;abc = 1, show that

1

a

[a3 + b3 + ¢3
b >3“a7
a+0+c> 3

163, Let a,b,c > 0 satisfy a + b+ ¢ = 3. Prove that

\?’/a2+ab+bc+ f/b2+bc+ca+ \3/02 +ca+ab> is/é(ab+bc+ca)
164, Given a,b,c > 0, Prove that:

1 1 1 9
<
(3a+ 2b+ ¢)? + (3b+ 2¢+ a)? + (3c+2a+b)2 ~ 4(ab+ be + ca)

165, Let a,b,c > 0. Prove that:

V3(ab + ac + be) v abe

166, Given a,b,c > 0 and abc = 1, Prove that:

a4+ b2 42+

> 2(ab+ be+ ca)

81(1 4+ a*)(1+0*)(1+ %) < 8(a+b+c)?

167, Given a,b,c > 0 and a 4+ b + ¢ = 2, Prove that:

VaZ+6ab+b2 V2 +6bc+ 2 2+ 6ca+ a? S 1
a+b b+c ct+a - V2

168, Given a, b, ¢ > 0, Prove that:

+

1+1+ 3 n 3 n 3 > 93 1 n 1 " 1
b ¢ 2a+b 2b+c 2c+a " Vala+2b)  \/b(b+2c) +/clc+2a)

169, For a,b,c > 0, we have:

(a+b)? (b+c)? (c+a)?
> +/3(a2 + b2 2
at+b+2¢c b+c+2a c+a+2b— (a2 + 6% + %)
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170, For a, b, c > 0;ab + bc + ca = 3, prove that:

a2+ bc+4ab b2+ ca+4be A+ ab+ 4dca >
a+ 8b b+ 8¢ c+ 8a -

171, Given a, b, ¢ are three real numbers satisfying a + b + ¢ = 3, Prove that:

a® + % b2+ c2a? n 2+ a?b? "
(b—c?  (c—a)?*  (a—b)?2 —

172, Given a,b,c > 0, prove that:

sjad 4+ b3 +¢3 4 a b c
- >2+3
abe - V3 a+2b+3c+b+20+3a+c+2a+3b

173, Given a,b,c > 0, show that:

1 N 1 N 1 8(ab+ be+ ca) S 11
(a+b)?2 (b+c)? (c+a)? (a+b+c)* ~ 4(ab+ bc+ ca)

174, Given a, b, ¢ > 0, prove that:

c a b=
175, Let a,b,c > 0. Prove that

31 p3 1 3
(1b+bc+ca>3.§,/2(a +5b ;rc)Jrabc

a
e

a b c 8 ab+ bc+ ca E
b ¢ a 3 a?2+b24c2 3

Is k = 8/3 the best constant? If not, find the best k such that this inequality is
still satisfied.
176, Let a,b,c > 0. Prove that

a?  b? ﬁ 6(a? + b% + %) — 3(ab + be + ca)
b c a a+b+c

177, Given a, b, c > 0, show that:

a2 . b2 . 2 . \/m
b c a ~ a? + b2 + 2
178, a,b,c > 0; prove that

a b c 3
+ + >
VB2 +ab+9c2 Ve +bc+92 Va4 ca+92 V11

179, For a,b,c > 0 such that a + b+ ¢ = 3, prove the following inequality:

,1+a?1 402 (A+02(1+c)? (1+c?(0+a)? 04
1+c2 1+ a? 1+ b2 -
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(b+¢)°+32 (c+a)+32 (a+b)5+32>
a’+1 b3+ 1 A +1 -
180, For a,b,c > 0, prove the following inequality:
(a+b)b+o)cta) (a® +b?)(b* + *)(c? + a?)
8abe ~ (a® + bc)(b? 4 ca)(c? + ab)

96

181, For a, b, ¢ > 0 such that ab+ bc+ ca = 3, prove the following inequality:
(a+2b)(b+ 2¢)(c+2a) > 8
182, For a,b,c > 0, prove the following inequality:

a®+ b3+ S 8lat+b+o)
abc o abe

183,For a, b, ¢ > 0, prove the following inequality:

21+

(a+b+c)(a®+b*+c?) _ ld(a+b+c)
>
abc Vabe

184, For a,b,c > 0 and k > 3, prove the following inequality:

(atbtc)(a® +6°+c) 4k (Va3 + Vb3 + Vc3)

33 +

12k -9
N abc o Vabe
185, For a, b, c > 0, prove the following inequality:
va? + 3bc Vb2 + 3ca V2 + 3ab 1

>
(b+c)(a+8b) (c+a)b+8c) (a+b)(c+8a) “a+b+c
186, For a, b, c > 0 satisfying ab 4+ bc + ca = 3, prove the following:

. \/a2+a+\/b2+b+\/62+023\[2

o /503 +3a+ V/5b3 +3b+ /53 + 3¢ > 6
187, For a,b,c > 0, prove the following inequality:

Vab Vbe Vea < 9(a® + b3 + ¢?)
ab+c?  be+a?  ca+b> T 2a+b+ce)?

188, Given a, b, c > 0, Prove that:
2 2 2 31 p3 4 3
A K it A e ary s
b c a abc

199,
Given a, b, c > 0, Prove that:

a b ¢ sjad 4+ b3 +¢3
-+ -+->3—
b+c+a_ 3abc
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200, Given a,b,c > 0. Prove that:

{3/@2 + 4bc + %/b2 + 4ca + f/c2 + 4ab > \3/45(ab+bc—|—ca)
201,For positives a, b, c, prove that

16abc — 3a3 . 16abc — 3b3 i 16abc — 3¢3
(b—c)? (¢ —a)? (a—0b)?

>21(a+b+c)

202, For positives a, b, ¢, prove that

abe < (a+b)(a+b+2c)
(a+b)(b+c)c+a) = (Ba+3b+2c)?

1
< =
-8

203, In AABC' show that

A\ 2 B\ 2 c\ 2 . - .
cos 5 N cos 5 n cos 3 +§ sinA +sin B +sinC >g
tan A tan B tan C' 4 tanA+tan B+ tanC — 8

204, a,b,c > 0;a + 2b + 3¢ = 4. Prove that:

(a®b 4 b?c + c*a + abe)(ab® + be* 4 ca® + abe) < 8

205, For positives a, b, ¢ such that ab + bc + ca > 11; prove that

79 23
Va2 +3+ 3b2+3+?\/.\3/02+32

5v/2

53/14°
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