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Let ABC be a non-obtuse triangle with usual notations. Prove that
2r
R

 r2

R2
  a2 cosA

bc
 1  r

R
.

Solution.

Proof of a2 cosA
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a3 cosA  a2 cosA  a  a2 cosAbcosC  ccosB 

a2bcosAcosC a2ccosAcosB  a2bcosAcosC b2acosBcosC 

abcosCacosA  bcosB  abcosCacosB  bcosA  abccosC 

abc cosC  abc 1  r
R

 3
2
abc.

Proof of 2r
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.

a3 cosA  a2 cosA  a  a2 cosAbcosC  ccosB 

a2bcosAcosC a2ccosAcosB  b2ccosBcosA a2ccosAcosB 

a2  b2ccosAcosB  2abc cosAcosB  2abc  s
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Since in any non-obtuse triangle holds inequality 2R  r  s (with equality in right-angled

triangle) then s
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