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Mathlinks ,��AUò�n�°)� .

1. (¥I)�½��ê n > 4 ,é?¿÷v

a1 + a2 + · · ·+ an = b1 + b2 + · · ·+ bn > 0

��K¢ê a1, a2, · · · , an, b1, b2, · · · , bn ;Á¦

n∑
i=1

ai(ai + bi)

n∑
i=1

bi(ai + bi)
���� .

2. (�H)XJ x > 0 , n ∈ N ,¦y :

xn(xn+1 + 1)

xn + 1
6

(
x+ 1

2

)2n+1

.

3. (��õ�)� x1, x2, · · · , xn > 0 ,� x1x2 · · ·xn = 1 ,¦y :

1

x1(1 + x1)
+

1

x2(1 + x2)
+ · · ·+ 1

xn(1 + xn)
>
n

2
.

4. (��õ�)� n��u 1���ê ,�

E = 1 +

√
1 +

22

3!
+

3

√
1 +

32

4!
+ · · ·+ n

√
1 +

n2

(n+ 1)!
,

Á¦ E ��êÜ© .

5. (�¢»)�4ABC �n>�� a, b, c ,¡È� S ,¦y : a2 + b2 + c2 > 4
√
3S .

6. (�¢»)®� a, b, c > 0 ,¦y :
√
a3 + b3

a2 + b2
+

√
b3 + c3

b2 + c2
+

√
c3 + a3

c2 + a2
>

6(ab+ bc+ ca)

(a+ b+ c)
√

(a+ b)(b+ c)(c+ a)
.

7. (�¢»)� a, b, c > 0 ,¦y :

∑
cyc

√
5a2 + 8b2 + 5c2

4ac
> 3 9

√
8(a+ b)2(b+ c)2(c+ a)2

(abc)2
.
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8. (Åç)� a, b, c > 0� a+ b+ c = 1 . ¦y :

a
3
√
1 + b− c+ b 3

√
1 + c− a+ c

3
√
1 + a− b 6 1 .

9. ({I)� a, b, c > 0� a2 + b2 + c2 + (a+ b+ c)2 6 4 ,¦y :

ab+ 1

(a+ b)2
+

bc+ 1

(b+ c)2
+

ca+ 1

(c+ a)2
> 3 .

10. (n�Z)y² : é?¿÷v x+ y + z = 0�¢ê x, y, zÑk

x(x+ 1)

2x2 + 1
+
y(y + 1)

2y2 + 1
+
z(z + 1)

2z2 + 1
> 3 .

11. (�Û/æ)� a, b, c > 0� a+ b+ c = 3 . ¦y :

a2

a+ b2
+

b2

b+ c2
+

c2

c+ a2
>

3

2
.

12. (F1)� a, b, c > 0� a+b+c = 6 . ¦ S = 3
√
a2 + 2bc+ 3

√
b2 + 2ca+ 3

√
c2 + 2ab

���� .

13. (3�3dd")� a1, a2, · · · , an > 0� a1 + a2 + · · ·+ an = 1 . ¦y :(
1

a21
− 1

)(
1

a22
− 1

)
· · ·
(

1

a2n
− 1

)
> (n2 − 1)n .

14. (3�3dd")�¢ê a÷v a5 − a3 + a = 2 ,¦y : 3 < a6 < 4 .

15. (l��æ) �½��ê n > 2 , a0, a1, · · · , an ��êS� , �é?¿� k =

1, 2, · · · , n− 1Ñk (ak−1 + ak)(ak + ak+1) = ak−1− ak+1 ,y² : (n− 1)an < 1 .

16. (�K)¦���¢ê k ,¦�é?¿�¢ê a, b, c, dÑ¤á∑
cyc

√
(a2 + 1)(b2 + 1)(c2 + 1) > 2(ab+ bc+ cd+ da+ ac+ bd)− k .

17. (�âx)� a, b, c > 0 ,¦y :
(
a+

1

b

)(
b+

1

c

)(
c+

1

a

)
> 8 .

18. (�âx)� α, β, γ �4ABC �n�� ,Ù±�9	���»©O� 2p,R .

(a)¦y: cot2 α + cot2 β + cot2 γ > 3

(
9 · R

2

p2
− 1

)
.

(b)�ÒÛ�¤á?

19. (êÙî)� a, b, c, d > 0� a+ b+ c+ d = 1 ,¦y :
1

4a+ 3b+ c
+

1

3a+ b+ 4d
+

1

a+ 4c+ 3d
+

1

4b+ 3c+ d
> 2 .
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