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1) In AABC the following relationship holds:

(b3 + C3)2

b* + ¢4
cyc

< 18R?

Proposed by Haxverdiyev Taverdi-Azerbaijan

3
Solution. Lemma. 2) If x,y > 0, then% < x?+y?

3

Proof. Usmg BCS inequality, we get: —(x »°) <x*+y’o

(*+ (2 +y2) > (x* + y?)2 Equality holds f x = y

Let’s get back to the main problem. Using Lemma, we get:

(b3 + C3)2 Lemma Leibniz
LHS = z rorpras Z(b2 +c?) =22a2 < 2-9R? = 18R? = RHS.
b* + ¢
cyc cyc cyc

Equality holds if and only if triangle is equilateral. Remark. The problem ca be developed.
3) In AABC the following relationship holds:

(bn+1 + Cn+1)2
2
z pIn 4 c2n <18R“ neN

cyc
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n+1+yn+1)

Solution. Lemma. 4) If x,y > 0andn € N then: (x

Proof. Using CBS inequality, we get:
(xn+1 + yn+1)2
xZn + yZn
Equality holds if x = y. Let’s get back to the main problem.
Using Lemma, we get:
(bn"'1 + Cn+1)2 Lemma Leibniz
LHSZZ < Z(b2+c2):zza2 <" 2.9R? = 18R? = RHS.

bZn + C2n
cyc cyc cyc

Equality holds if and only if triangle is equilateral.
Note. For n = 2 we get proposed problem by Haxverdiyev Taverdi-Azerbaijan.

<xz+y2

n+y2n

CBS
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5) In AABC the following relationship holds:

R MeEN

(hn+1 + hn+1)
Z h?" + p2n =2
cyc
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Solution. Lemma. 6) If x,y > 0and n € N then: (xnﬂtfﬁnl)
Proof. Using CBS inequality, we get:
(xn+1 + yn+1)2
xZn + yZn
Equality holds if x = y. Let’s get back to the main problem.
Using Lemma, we get:

hn+1 +hn+1 2 Lemma 2F
LHS:Z( h2”+h2") Z(h2+h2)—22h2—22( )
cyc b c cyc cyc Y
=2 -4F? z 1 Ste<ing 2. 4s2r2 1 — 942 MitTi<rlovic 5 27R2 B 27R2
= < st =28 < =
cyc

Equality holds if and only if triangle is equilateral.
7) In AABC the following relationship holds:

<xz+y2

CBS

= RHS

z (rn+1 4 r?+1)2 3 27R3

5 < MNEN
in 4 yp2n 4r

cyc
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n+1,.,,n+1)2
(xFlyntl)

x2N 4y2n

Solution. Lemma. 8) If x,y > 0andn € N then:
Proof. Using CBS inequality, we get:
(xn+1 + yn+1)2
xZn + yZn
Equality holds if x = y. Let’s get back to the main problem.
Using Lemma, we get:
n+1 + 7,.Cn+1)2

(r Lemma ) 5 5 1 _
LAS = z 2 + 12" = (ry +7) =2 zra‘” Z(s—a)z_

cyc cyc cyc cyc

<x*+y?

CBS

Gerretsen

= 262 [(4Rs+ r) - 2] =2[(4R+1)?*—-25?] <  2[(4R +1)? —2(16Rr — 5r?)]

Euler 27R3

= 1(16R? — 24Rr + 11r%?) < = RHS
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Equality holds if and only if triangle is equilateral.
9) In AABC the following relationship holds:

(mn+1+mn+1) .27 27
Z +mZn T 2

R? MNeEN

cyc
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n+1+yn+1)

Solution. Lemma. 10) If x,y > 0 andn € N then: (x
Proof. Using CBS inequality, we get:
(xn+1 + yn+1)2
xZn + yZn
Equality holds if x = y. Let’s get back to the main problem.
Using Lemma, we get:

(mn+1+mn+1)2 3 Leibniz 3 27
mit +mn —Z(mlz’“ng):sz‘Z‘: .Zzaz = Z.Z.9R2 E

2
cyc cyc cyc cyc
= RHS.

11) In AABC the following relationship holds:

<xz+y2

+y2n

CBS

z (Sn+1 + Sn+1)

27
+SZn < 2R MNEN

cyc
Proposed by Marin Chirciu-Romania

n+1, ., n+1)2
(xmtiyntl)

x2N4y2n

Solution. Lemma. 12) If x,y > 0 and n € N then:
Proof. Using CBS inequality, we get:
(xn+1 + yn+1)2
xZn + yZn
Equality holds if x = y. Let’s get back to the main problem.
Using Lemma, we get:

E Sn+1 + st § 2 : 3 Leibniz 3
( — Zn) < (s§+scz):2 séSZEmﬁ:z.ZEaz < Z-Z-QRZ
cyc Sc cyc cyc cyc cyc

= 27R2 = RHS
=3 = )

<x?+y?

CBS
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