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l-incenter.Prove that :

cotl =

b
- |2—cosA+——(1—-2cosA)
sin a+c
Proposed by Thanasis Gakopoulos-Greece

Solution by Mirsadix Muzefferov-Azerbaijan
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in AABC BE and CF are the bisectors. Then:

AE = bc'AF— be :BF = ac 1
T a+c’ " a+b’ _a+b()

in AAFE rule cosine:
FE? = AF? + AE? — 2AF - AE cos A (2)
in AABE rule cosine:
BE? = AB* + AE? — 2AB - AEcos A =
= (AF + FB)? + AE* — 2(AF + FB) - AE cos A (24)
in AFEB rule sine :

sin@® sinBFE sin(0 + a)
= = BE =BF - ———

BF BE sin@
in AAFE rule sine :

(3)

sin(0 +a) sinA FE — AE sinA
= = = —
AE FE sin(0 + a) )

From (3) and (4) we have :

BE - FE = BF - AE - 322 (5)

sin @
in AFEB rule cosine :

FE%+BE%*—BF?
cos0 =——— (%)
2FE-BE

Let’s use the expressions (2),(2A) and (5) in (*)

AF? + AE? — 2AF - AE cos A + (AF + FB)? + AE? — 2(AF + FB) - AE cos A

cosd = sinA
2BF - AE - Sino

AF? +AE+AF 2AFcos(A)
BF AE BF AE BF

Let's use expression (1)

— cos(4)

cot(8) sin(4) =

bc )2a+ba+c+ bc a+b+ bc a+c 2bc a+b ) 4
a+b ac b+c a+c ac a+b bc a+b ac cos cos(4))

(a+c)b bla+b) a+c 2b
“(@a+ba ala+o a+b g oS~ costd)

cot(0) sin(4) = (
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a+c/b b(a+b) 2b a+c bla+b) 2b
“a+b (E ) ala+c) FCOS(A) ~cos(4) = a ala+c) FCOS(A) ~ cos(4)
¢c b(a+b) 2b
= ((1 —cos(4)) + E + m — FCOS(A)>
cla+c)+b(a+b) 2b
=1-—cos(4) + ( ) + b )_ —cos(4) =
ala+ c) a
ac+c*+ab+b* 2b
=1—-cosAd+ ——-C0SA =
a(a+c) a
+ab + a% + 2b A 2b
=1-cos(4) + geravra ¢ cos(4) ——cos(4)
a(a+ c) a
b(a+ 2 A 2b
=1-cos(A)+1+ (@ +2ccos(4)) ——cos(4)
a(a+c) a
— 2 cos(A) + b <a + 2 cos(4) ~ 2(a+c) cos(A))
a+c a a
b a-—2acos(A) b
=2 —cos(4) + Py a2 =2 —cos(4) + a_-l-c(l —2cos(A))
1

cot(9) =

sin(a) (2 —cos(4) + aL-I-c(l -2 cos(A))) (proved)



