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In AABC 2£A = 90°,CD — internal bisector,
D € (AB), BE perpendicular on BC,
CD N BE = {E}, Ry, R, — Circumradii of ABCE ,ABDE.

Prove that:

(R1 + Ry)?
2

2[BDE] < BD? <
Proposed by Radu Diaconu-Romania

Solution by Tapas Das-India

Clearly, LEBC = £DAC = 90°, .BCE = £DCA = -and

Cc
/ BED = £+ADC = «+BDE = 90° — E ,from AEBD we have:
BE = BD( Since 2 BED = «+BDE) (1) and LEBD = C
@1

1
[BDE] = 2 BE.BD.sinZEBD = EBDZ sin C or

2[BDE] = BD? sinC < BD?*(as sinC < 1) (*)

BD BD BD Cc
from A BDE ,2R, = SaZBED — . ( — <\ - C o7 2R, cos = BD (2)
sin(90° — 5 ) COS &
2 2
BE (1) BD c
rom ,2Rq = = or,2R, sin— =
ABEC ,2R C C 2R, si > BD (3)

sins sin
2 2
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Cc Cc
Now from (2)& (3) we get BD? = BD.BD = <2R2 cos E) <2R1 sin E)

C C
= 2R{R, (2 sinEcos E) = 2R{R,sinC
AM—=GM _ (Ry+ Ry\*  (Ry+Ry)?
oty
2 2
(Ry + Ry)?

< 2R;R,(as sinC < 1) (%)

Now from (x)&(**x)we have 2[BDE] < BD? <



