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In acute AABC the following relationship holds:
(2 — cos? A)(2 — cos? B)(2 — cos?C) > 4

Proposed by Nguyen Hung Cuong-Vietnam
Solution by Tapas Das-India

c0s2A + cos2B + cos2C = 2 cos(A+ B) cos(A—B) + 2cos?C—1 =

ArBre=m_ 2c0sCcos(A—B) +2cos?C—1= -1+ 2cosC(cosC — cos(A— B)) =

ArBre=m 2cosC(—cos(A+ B) —cos(A— B)) —1 =—1 — 4cosAcosBcosC

sin? A + sin? B + sin? C = z sin? A =

1 ) 1 3 — (cos2A + cos2B + cos20)
=—ZZsm2A =—Z(1—cosZA)= =
2 1 2 2

= 2(3 + 1 + 4cosAcosBcosC ) = 2 + 2cosAcosBcosC >

> 2 (in acute cosAcosBcosC > 0)
Letsin? A = x,sin? B=1y,sinC=zandx+y+z > 2
as x? = sin*A<sin?A=xas0<sinA <1forthisx’?+y?2+z2<x+y+2z(1)
(2 —cos?A)(2 - cos?B)(2 — cos?C) = (1 +sin? A)(1 + sin? B)(1 + sin? C) =
=1+x)A+y)1+2)=1+x+y+2)+ (xy+yz+2zx)+xyz >

(x+y+2)?—(x*+y*+2%)

>1+(x+y+2)+(xy+yz+zx) =1+ (x+y+2)+ >

(x+y+z)2—(x+y+z)_2+(x+y+z)+(x+y+z)2>
2 B 2

(€))
>1+(x+y+2)+

242422

2 =4asx+y+z>2



