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Abstract: in this paper are presented new inequalities in triangle and consequences.
1. Introduction

We will study this questions:

n n n . o o
¢ b —< can be sides in triangle ?

he' hy he

an, bn,, cn, can be sides in triangle ?

Ta Th Tc
s+ng’ s+ny’ s+n,

can be sides in triangle ?

Tq Tp Tc

) )
s—ng ' s—np s—-ng

can be sides in triangle ?

In AABC, N, —Nagel’s point and n, —Nagel’s cevian:

n,

a .
AN, = p and BN, + CN, > BC (triangle inequality)

b-n, c-n,
+ >a=>b-ny,+c-n.>a-s
s s
2F=a-h,=b-hy,=c-h,=2sr
2. Main result

n n a
b c >

E;*‘E:__E;; (1)

s? =n? +2r h, = s* —n?% = 2r,h,
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2r, h
(s+na)(s—na)=2raha:s—na=s+anz
2r h S n 2r S a
s=ng+——"s—=-—24+ "% and —=—
s+n, h, h, s+n, n, 2r
a n 2r
—= - (2)

=>— = ;
2r h, s+n,

From (1) and (2), we have:
n L e Mg
hb hc ha

n n n, . .
h—“h—”h—” — can be lengths of sides of a triangle, then
a b c

an,, bny, cn. —can be lengths of sides of a triangle.

If a, b, c are lengths sides of a triangle, then va, Vb, \/c are lengths sides of acute triangle.

So, /ﬁ, /ﬂ, \/E are lengths of sides of acute triangle, and
ha hb hc

Jang, \/bny, /cn. are lengths sides of acute triangle.

2ryr, 1 rp+r, 2 1 1

* rp+rc h, 2ryr, h, 1, T,

2s S +s 2F h 2 2s a
_— _ = = = — = —
h, r, r. Wl = 25T h, r

COtEZT_b a B C
=>—=cot—+cot—anda+b >c
r 2 2

(x, = tB-I— tC—
X1 = cot- + cot =

11 = cot + cote
Y1 = cot- + coto

Z1 = cot—+ cot— =
\“1 2 2

So, X1, Y1, Z1 can be lengths sides of a triangle.

= xy +y1 > z;(and analogs)

RN R|ITNIQ

s? =n?+2r h, = s* —n?% = 2r,h,
2r h,
s +n,

(s+ny)(s—n,) =2r,h,=>s—n, =
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2r h, s n, 2r, a n, 2r,

s=n,+ — = > —=—
* s+n, h, h, s+n, 2r h, s+mn,
1( 4 )>1 b+c >a
= z e —F—>—©
R R R R T
n, n. 2ry 2r, n, 2r,
h, h, s+n, s+n. h, s+n,
n, n. n r r r
But:—~ +—<> -2 then: —— + —*— > —*
h, h., h, s+n, s+n. s+n,

T T T . .
0,——,—2- —*_can be lengths sides of a triangle, then:
s+ng s+np s+n.

T T T . .
\/ < \/ L \/ “— can be lengths sides of acute triangle.
s+ng s+ny s+n,

s?2 —n2 =2r,h, > (s —ny)(s +n,) = 2r,h,

2r,h, s n, 2r, 2r, a n,

s+n,= — = = =—
* s-n, h, h, s-n, s—-n, 2r h,

T T T . .
Therefore, ——,—2—,— can be lengths sides of a triangle.
S—Mg S—Np S—N¢
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