FAMOUS INEQUALITIES REDESIGNED IN THE TRIANGLE
WITH SIDES m,,my, m.

DANIEL SITARU - ROMANIA

ABSTRACT. For a given triangle ABC with sides a, b, c we denote the medi-
ans as mgq, My, Mc. In a new triangle A’ B’C’ with sides mgq, my, me we will
redesign the form of a few famous inequalities.
Preliminaries:
We will use the following notations:
For AABC': a,b, c - sides; s - semiperimeter; F' - area; R - circumradii; r - inradii.
For AA'B'C' : ’,V,c - sides; s’ - semiperimeter; F’ - area; R’ - circumradii; 7’ -
inradii.
It is clear that:

’ / / / ma+mb+mc
a =mgb =mp;d =my;s = ——F——

2
Theorem: In AABC the following relationships holds:
3F MeMpM 3F
F/ = — R/ = @ C.p! =
4" 3F 2(mg + mp + me)
Proof.
omZm? —mi = 2. 2(a® + %) — b2 . 2(a® + b%) — 2 B (2(b? + ) — a?)? _
4 4 16
1
= 1—6((4(12 +4c% — 20%)(2a% + 20 — ¢*) — (26 + 2¢2 — a?)?) =
1
= E(7a4 — 8b* — 8¢ + 8a%b? 4 8b%c? + 8c%a?)
1 2, 2 N 4 1 2p2 =
G (2mbmc—ma)—EZ(7—8—8)a —I—TGZ(S—I-EH-Q)ab =
cyc cyc cyc
9 18
1 — _ 7 - 212
M) 16 + 1 2.
cyc cyc
1 1
/2 N2 (12 N4 __
P = § TP - g ' =
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16F" = 9F?
F?2 — @
16
3F
=2
4
R a'b'd _ MaMpMe _ MaMpMe
4F" 4. % 3F
, F 3E B 3F
S Medmeime © 9(my 4 my + me)
MITRINOVIC’S INEQUALITY
In AA’B’'C’ holds:
3v/3r <sis < 37\/33'
Redesigned:
a c 3F
s’ESﬁr’:w>3\/§~

2 - 2(mg + myp + me)

(mg +myp + m5)2 > 9V3F

Mo +mp +me _ 3V3  mampme
2 - 2 3F

2(mg +mp +me)F < V3mgamyme.

STEINIG’S INEQUALITY
In AA’B'C’ holds:

3v/3

§<—R =
- 2

1 1 n 1 1 1
2Ry — (a/)z (b/)Q (C/)Q 4(7“/)2
Redesigned:
1 n 1 1 2
JOU L B o - 3F =
mg my, me 2. = gLFbm : 2(mg+mp+me)
Mq + Mp + Mg
- MgMpMe
1 1 1 Mg +mp +m
— + — + 5 > A
mg  mp  mg Mg MpMe
1 1 1 1 (ma + mp + me)?
St st 5 < oF? = 0F2
Ma my me 4 4(ma+mp+m.)?

1 1 1 (mq +mp +m,)?
44— <
m2 + m? + m2 ~ 9F?
EULER’S INEQUALITY
In AA’B’C’ holds:

R > 2
Redesigned:
MgMpMe 3F
3F 0 2(mg +my +me)

(mg + mp + me)mempme > 9F?
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BANDILA’S INEQUALITY
In AA’B’'C’ holds:

¥ ¢ R
cty S
Redesigned:
mp N me _ Treghme _ 2mgmpme(mg + my + me)
me My 2(771@-%3775&4-% 9F2
mp N me _ 2mampme(me + mp + me)
me My 9F2

IONESCU-WEITZENBOCK’S INEQUALITY
In AA'B'C’ holds:

(a/)2 + (b/)2 =+ (c/)2 Z 4\/§F1
Redesigned:
3F
m2 +mi +m?2 > 4v/3- T =3V3F

m2 +mi +m? > 3V3F
NEUBERG’S INEQUALITY
In AA’B’C’ holds:

36(7“/)2 S (a/)2 4 (b/)2 4 (C/)Q S Q(R/)2
Redesigned:

m2+m2+m2>36( 31 )2—
e b ¢~ 2(mg +my +me)/
9F? 81F?
4(mg + mp +my) (mg +mp +me)
(mi + mg + mg)(ma +my +me)? > 81F?
mambmc)2

m§+m12,+m(2:§9~<

3F
2,2, 2 2,2, 2
—=9. mambmc _ mambmc
9F2 F?
2,2, 2
2 2 2 _ Mgmyme
m, +my +m; < 2

LEUENBERGER’S INEQUALITY
In AA’B'C’ holds:
36(r")? < a't + V¢ +cd <IR)?

Redesigned:
3F 2
MaMy + MpMe + memg > 36- (2(ma — mc)) =
9F? 81F?

—36- -
d(mg +mp +me)2 (Mg + my + me)?

(Mamp + mpme + memg) (Mg + mp + me)* > 81F2

MaMpMe ) 2

3F
2,22 2,22
JMEmL  mamymg

9F2 2

MaMp + MpMe + MMy < 9'<

m

=9
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2
a

2

m c

MaMypy + MpMe + MmeMg <

GORDON’S INEQUALITY
In AA'’B'C’ holds:

2
mim
2

ab +bc +cad > 4V/3F
Redesigned:

MaMpc
3F
4/ 3mampme.
3F

MeMyp + MpMe + MMy > 43 -

MMy + MpMe + MMy >
GOLDNER’S INEQUALITY
In AA’B’'C’ holds:
(a/)4 + (b1)4 + (C/)4 Z 16(FI)2
Redesigned:

3F\2
mi—i—mg‘%—mgzlﬁ(j) =16 ——

my +my +mi > 9F?

WALKER’S INEQUALITY
In AA'’B’'C’ holds:

3<(a/)2+(b/)2+(C/)2>Z((a’)2+(b’)2+(c’)2)( L Ly

)2 (@) (a)?

Redesigned:
m2  m? 2 9 9 o 1 1 1
3(77 L% " T LZ - ”Lg) > (ma + my + mC)(TL(QI - T Ll2) * mig)

HADWIGER-FINSLER’S INEQUALITY
In AA’B’C’ holds:

(a/>2 + (b/)2 + (c/)Q > 4\/§F/ + (a/ _ b/)2 4 (b/ _ c/)2 + (C/ _ CL/)Q
Redesigned:
3F
m2 +m2 +m?>4V3- T—l—(ma—mb)2+(mb—mc)2—|—(mc—ma)2
mZ +mi +m? > 3V3F + (mq — mp)? + (my — me)? + (me — ma)?
CURRY’S INEQUALITY
In AA’B’C’ holds:

12N
ﬂ > 4\/3F'
a +b+c
Redesigned:
IMmempme MgMpMe
_ TPaTe > y4/3. a0 e
Mg + My +me V3 3F

9 >4\/§
Mg +my +me — 3F
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