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METRT( BELATTION BETWEEN THE MEDIANG AND THE BISECTRIE
OF A TRIANGLE

Ficolag dprea

Abgtract . Thnis paper is meant to lot vau know about some
relations between the medians and the bisectrix of a
triangle. In arder toc do that , one resorts to the common
notatione ueed feor any triangle ABC . that is I, =tands for

the length of the bisector of the angle A, and m, stands
for the median corresponding to the side § J4, m, .M, A&rs

analoygous notaclons .

Thecrem 1:In army triangle 4dC , there is A relariom !

R
m =i, = plp—al

Proo® . Tn bhe Eriangle ADRC one draws Lhe bissctor

AP=i , the median AE=m, ani

then simedian AF=s,. Applying

Stewart's relatlon to the

triangle ABC wilh the Cewvian

AF , One geks
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EFCH B BF -5 a=alF»FC
. . . FC ¥ o
o Lhe ather hand o from the relactisn J".B; =— gan= obhrain the
o E-
ab’ ae’
relatinns Filz=——— and RF= "
b 4o B 4ol
From nhe lastc owo  relatdone as well as [rom bLhe
: ; yl. o' a'‘b’c’
ralation (1] orne infers the relation 1t1=—..—:|'-_r Iram
5 e [.[-.:'!+.51-:|
; : 2h et b i c?)-a®
which cne mav conclude that 1 =— = 3{- —} —— L2
8 +c ) 4
taking into acocount the fact
2he

(31 .
o

From the relation
I:'I'.&.l-_'l?.'irj:'l 5 =——
R

o R
cthat mf=-[—-d—j— pne infers the
B+
thaL E"—: From whiich
2he

From the last relabipns rasults :
A
o o +15. (b +ec )
one infers the relation M -“-=£—--w :I— 13
£, e
A5 AD L a blilseccor in the triangle ADRC resuclbs that
A ; A
Aoous— A oy’ =
i, = from which one deduces that i =——— .,
b+ (bh+ch
2 : ; ; : A - ¢El
From the last relation and the relatrion L;mszl-ﬁ%{—
(€1

(b+cF  Zpip—a)

reavlrs chat
2 i
hand AR iz the hisectar in the briangle
Im 5 cos
= o', From

On the orther
-
H'I:. +.'|'l:I

&
EAF . too , and moting @=FEAD ong gecs |
the last relation one infers that:
w ks, Im, oS0 S
- - =N

L 4
the ralatian

Trom She relavions (30, (41, (5), ane infers
—- =
m i cosd = pip-a) from which results that -m i =plp-a)
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Theorem 2. T any triangle ADC oine gete the relacion:
- 1 = - —
m-\.r..ui-m.'lj.t-'-m:‘-r:":'i
Proof. aAccording o theorem 1, one has  got the
ralations
- - —+ —+ =+ =
mi =plp-ay, mi,=pip-bL and mi=plp-c)
adding these relations , that is adding each member one by
cne , by turn , one gets the relation
o T" ntr = ™ =
m:J:+mﬂl‘5+?ﬂh L=p
gcorgllary / Prohiam @:139 lin Garsta Matemalica
no.5/1950 , author LoPanaitops! /. In any triamgie ARC oze
fas goL the insaguralilfy:

i+ i+ mi 2

Proof. From che inoguailbies :
- =

m|ia2mdfi|‘ r:rl'btﬂlln;-'lj;' Eﬂd‘ J'I'l,i.EﬂTI::;

one infers the ineguallly

3 ) iy ot R s
Bt d, 4 My Gy g 2 m LS
From the lagk inequality and from the theorem 2 it results

m i+ my b mi, =

Theoram 3. J[Ff AD Iz the bigccior and AE ia the moadilan
of amy Lrisngle ABC and If M and N are the pcints in vl i
rhe lines AD and AF inserssct for the gecond bime the cirsin
miroomecrlibed to the triangle ARD . &hen the proiaccion ol

the segment (OM! on Lhe line AW is congrucus bo (EN.

eroof. From Bhearem 1 resules chat md cos@=pp-al from
which one deduces Lhe relation -

M s mpe
il.ll'.' h’



From the relaticon (1) and fram

- A
i‘;—l]m:nﬁia- resuloca

From the relatcian (&) taking inLa accauns tha fao: thare
Mmoo Cns G 14

fe=iAM on infors Lhat =0y £} i3

OB the other hand . as Eriangle ECH ig rectangular and
A A _.g T
EC'H1|=.u-a|r.-i)-‘1 results that cof —m=—— id!
ml: L 2 2tM
From the relations (37 and 1y ane daduces rha raelacion

R COR a

AM AC® .
From the similitude of the Erianglag MCOD and Mao
results - EH2=.LH.FJM Gl
From Lhe relations (5) and (6] pne lnfers that
H!_I:usﬂ-u'-:ﬂ—!'---l'— (7
4 D

o thie ather hand, applying the walue of the

point E to the
cirele clrcumacribed te che kriangle ABC

results thar

=
L (&)
' +
From the relacions (7] and (8l ono obbain that
DMewma=EN |  frpo- wWhich one may  deduce chat che

intersection of (DM wich AM ie CONFruoua kLa (EM)

Theorem 4. If AD i & hisecror » AE iz a mwedian and AR
15 a mymediane af any Lriangle ABC apd

if the linas AD ang
AF Intersect for the sz2cond cime the circla clrcumsoribed ta
the triangie ABC im rha gointe M oand P, then ane gets rha
relation
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where  [L}=ADNEP

k|-

1 2
_+ —
AD AL
Froof . From che bheorem of cosine and from the theoren
ol the mediarn results Lhe
relakian -'1-m.2r =.i'.lE-|-r.2+2.i':h;:|.."|',|$.-4.

411
O cthe ather hand from tha
procf of the thoorem ' ang
deducos thak EL:'&E_H"_ Srean
i, 2
which cns infere the relation
i iy 121
Jl.
From the relations 11 and (21 resulbes Ehak oc
4m=,=1'”;i+:h:m.4 131

=

From the ralation (3) and irom relation be=m AP one infers

the relakion 1—Ilﬂi"-=E'f-+-:'-.'|:1.-‘L o
AP 5

L]

; A
From relatian (4} ard from the zelation cosAd=2cos’ E-l

rasults that i—mﬂ:n—t‘h+1m2%—l from which one gens Lhe
i

a

relation below , hawving ipn wview the Fact chan:

am, LM Apipoel (5}
AP A

From rhe theprem (1) and from the relaticn {5) one

daduces ERAL
2{?1:,+.4.Fl=m:+.-i-ﬂ+2m¢.i,mnx LB
AF & [y
As § ie & bissstar in the Eriangle AEF Eboo, resules

e obE. Dmocosd
chat i, = i from whigh results ;8% =—Tat LTl
i, o+ 1, *a L.

Fram the selaciens (&) and (7)) ocne deduces that



LG
o i =Tl+.;:'_- From which |, having in wiew the fact that
: :

a’ £
bc=i AM results the relation:
m+AP 1 |}
m APcoae 0, AM

a2q AL iz The bimocior of the criangle AEZ Lt results that

2m AP cos ;
A= T from which resulcs the relabipn:
m, +AF

M, AP P

il B

—_ 18]
m AP cosx AL

From the selaticns (3) and (9] cne may deduce bhal

s W W P
Al AD AM 7
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