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1) In AABC the following relationship holds:
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Nguyen Van Canh - Vietnam
Solution:We prove: Lemma 1:

2) In AABC the following relationship holds:

, we obtain Lemma 1.We prove:

Proof: Using tangtang — J(s—a)(s—c) J(s—a)(s—b) _s-a

s(s—b) s(s—c) T
Lemma 2:
3) In AABC the following relationship holds:
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Proof: Using ). S;nz - = be =yY2=27
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we obtain Lemma 2.Let’s get back to the main problem. Using the above Lemmas it suffices
to prove that:

> /% < E .2 © Y+/s — a < /3s, true from CBS inequality:
(Z 1-vs— a)z <¥1)(s—a)=2s= (\/ﬁ)z, with equality fora = b = c.

Equality holds if and only if the triangle is equilateral.
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4) In AABC the following inequality holds:

tB tC< tA<3\/§ R
cOzcoz—l_lcoz— 2r

Nguyen Van Canh — Vietnam
Solution:We prove: Lemma 1:

5) In AABC the following inequality holds:

2.

. . B c_ s(s—b) s(s—c) s . .
Proof: Using Cot2 Cot2 = \/(S_a)(s_c)\/(s_a)(s_b) = we obtain Lemma 1. We prove:

tB tC_ S
co 2co >=s_a

. A B c s(s—a) s(s—b) s(s—c) 52 _ i _s
Using cot; coty coty = \/ (s—b)(s—c)\/ (s—a)(s—c)\/ G-06-0)  G-aGDEa 5 T

Let’s get to the main problem.Using the above Lemmas it suffices to prove that:

S s 5 s?
Z\]s—as;c)z s—aS\/S(S_a)(S_b)(S_C)(:z\/(s_b)(s_c)SS

true, from CBS inequality:

2

(Z \/(s —b)(s— c)) <Y(s—b)X(s—c)=s"-s=s? withequalityfora = b = c.
Equality holds if and only if the triangle is equilateral.

Inequality [ cotg <33 zir = ; <3v3- zk;r’ which follows from Mitrinovic’s inequality:

3RV3
s<——

Equality holds if and only the triangle is equilateral.
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