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20 NEW TRIANGLE INEQUALITIES
By Bogdan Fustei-Romania

If n,-Nagel cevian from A in ABC triangle then will prove:

2 _ 2
n, % (and analogs), bc=2Rh, (and analogs)

2 2_ 2 —_ 2
(ﬁ) =1+b 2bctc =1+ (b=9) (and analogs)

hq 4r? 472
We write:
na.__EizggiE-'é'Ei ——Eisif£i==%'+-§-— 1
2 2 2 _\2 2
(' 2 (s ones (i) 5B (e go1)

x?—y*=(x y)(x+y) c) (g %—1—1)( +——1+1)
00 (e ) LA D) 0

If b=c then we obtain equality.

(b—c)? (b—c)z( ) 1 1(b 5)_ ! (b,
If bxc then 4r2 g bc c %4r2 bc( +b _ZRha (c+b)
R1 1 (b c R T
;;>h_a (E + E) T2 ; + o (and analogs)(Bandila)

We will prove : h,>2r

ah,=25=2pr; 2p=a+b+c>h, = (1 + E) r%(l + %) r>2r 91+? > 2
b+c

— > 1- b+c>a -true.
b2—-bc+c?
In conclu5|on n, 2————— (and analogs)
2R
b2—-bc+c?

Fromn, 2 EEee— and bc=2Rh, (and analogs) obtain:
ny b ¢
1+h— > - + - (and analogs) (1)

We also proved % 21+% [2] ,obtain from (1):
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% 21+% > % + % (Refinement for Bandild’s inequality)
3+% > 2+— + = (I f) - ’3 + & f f (and analogs) (2)
From 1+h— + —) (and analogs) (3)

b2—bc+c? :
From nazz—;c and bc=2Rh, (and analogs) obtain:

2 2
n, +h,2 btc (and analogs) (4)

In ABC triangle we know that:
B-C b+c . A .
cos——=——sin- (and analogs); a=2Rsin A(and analogs);
: . A A . A A
sinA = 2 sin - cos 5( and analogs) %a=4R51n;cos E(and analogs)
B-C b+c . A . A A A B—C A
From cos — = —sin = and a=4Rsin = cos = —>b+c=4Rcos — cos—=<4Rcos —-
2 a 2 202 " 2 2 2
Use b+cs4Rcos§ (and analogs) and cos? 5 % (and analogs) and bc=2Rh,
(and analogs) we obtain:

Irp+Tc 4Rh, b%+c? b2 +c2
> rn, +r.—h, > and analogs) (5
4R 4R 4R 4R4R$ b ™ %c = 4R ( gs) (5)

3(b2+c

From (4) and (5) >n, + 1, + 1, = (and analogs) (6)

b?+c? . .
= (and analogs)(Tereshin) and (6) we obtain:

mg =

bZ+c2

n,+r, +r.+m, > (and analogs) (7)

b2 +c? + b2 +c2 _ b2+c2

From (4) and Tereshin we obtain: 2m, + n, + h, 2 2R 2R R
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2 2
b ;c (and analogs) (8)

2m, +n, +h, 2

3(b%+c?)
4R

2
Mo b ey |PL |
From (1) 93+h—azc+b+2-<\/:+\/;>
31y oy [
3+h—32\£+\ﬁ(and analogs) (10)

vbc b JTbrc
Froml, = Zb—Jri,/rbrC (and analogs)—> \E + \[% = Zf and from (10) we

obtain:

1, /3 + :—: >2,/1, 1 (and analogs) (11)

From (11) and h, = Z%Qnd analogs) after simple manipulations:
bTlc

m, +n, + h, 2 (and analogs) (9)

1, 2(rp+re)
= > —_—
h, = | 3,0, (and analogs) (12)

From [3]l:m, > 1/rbrci/rl)::‘(and analogs)
m, = ,/Ipr. /la;pa(and analogs) and (11) >

m,l, /3 + 22 22nyrt 72 (13)
La ,Z(la+pa)
mal,ﬁ‘\/:a > Iyl 3h,tn, (and analogs) (14)

From (6) and bc=2Rh, (and analogs) :

3
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atrp+re 3 (b
“h—: > = (— + E) (and analogs) (15)

2 \c

From (7) and bc=2Rh, (and analogs):

Ny +Iy+re+my

b c
2h, > p + ;(and analogs) (16)

From (15),(16) we get:

\/2 4 2@atrytre) \E + ﬁ =22 (and analogs) (17)

3h, Iy
\/2 n na+rt;;fc+ma > \E + \E:z—”;m(and analogs) (18)

From (8) and bc=2Rh, (and analogs) :

2mg,+n,+h b ¢
ZMa™Ma™ha - 0 4 €
T t (and analogs)(19)

From(19) :

\/2  hyngram, \/%Jr J%:zvl;brc(and analogs) (20)

2h,
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