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Prove that: 

ܖ܉ܜ ૜૟° + ܖ܉ܜ ૠ૛°
૝ ܛܗ܋ ૞૝°

=  ࣐

Proposed by Alpaslan Ceran-Turkey 

Solution 1 by Avishek Mitra-West Bengal-India, Solution 2 by Nelson Javier 

Villahererra Lopez-El Salvador 

Solution 1 by Avishek Mitra-West Bengal-India 

Let ࢞ = ࣊
૚૙
⇒ ૞࢞ = ࣊

૛
⇒ ૛࢞ = ࣊

૛
− ૜࢞ ⇒ ܖܑܛ ૛࢞ = ܖܑܛ ቀ࣊

૛
− ૜࢞ቁ 

⇒ ܖܑܛ ૛࢞ = ܛܗ܋ ૜࢞ ⇒ ૛ ܖܑܛ ࢞ ܛܗ܋ ࢞ = ૝ ૜ܛܗ܋ ࢞ − ૜ ܛܗ܋  ࢞

⇒ ૛ ܖܑܛ ࢞ − ૝ ૛ܛܗ܋ ࢞ + ૜ = ૙ ⇒ ૝ܖܑܛ૛ ࢞ + ૛ ܖܑܛ ࢞ − ૚ = ૙ 

⇒ ܖܑܛ ࢞ = ି૛±√૛૙
ૡ

= ି૚±√૞
૝

ܖܑܛ  , ૚ૡ = √૞ି૚
૝

= ܛܗ܋ ૠ૛ 

ܛܗ܋ ૚ૡ = √૚ − ૛ܖܑܛ ૚ૡ = ૚
૝
ඥ૛૙ + ૛√૞ = ܖܑܛ ૠ૛,  ܖ܉ܜૠ૛ =

ඥ૚૙ା૛√૞
√૞ି૚

 

Now, ܛܗ܋ ૜૟ = ૚ − ૛ܖܑܛ૛ ૚ૡ = √૞ା૚
૝

ܖܑܛ  , ૜૟ = √૚− ૛ܛܗ܋ ૜૟ =
ඥ૚૙ି૛√૞

૝
 

ܖ܉ܜ ૜૟ =
ඥ૚૙ି૛√૞
√૞ା૚

ܛܗ܋  , ૞૝ = ܖܑܛ ૜૟ = ૚
૝
ඥ૚૙ − ૛√૞ 

Hence = ૠ૛ܖ܉ܜ૜૟ାܖ܉ܜ
૝ ܛܗ܋ ૞૝

=
ඥ૚૙ష૛√૞
√૞శ૚

ା
ඥ૚૙శ૛√૞
√૞ష૚

ඥ૚૙ି૛√૞
= ૚

√૞ା૚
+ ૚

√૞ି૚
ට૚૙ା૛√૞
૚૙ି૛√૞
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=
૚

√૞ + ૚
+

૚
√૞ − ૚

⋅
૚૙ + ૛√૞
૝√૞

=
૝√૞൫√૞ − ૚൯ + ൫૚૙ + ૛√૞൯൫√૞ + ૚൯

૝√૞ ⋅ ૝
 

= ૝૙ାૡ√૞
૚૟√૞

= ૞ା√૞
૛√૞

= ૞√૞ା૞
૚૙

= √૞ା૚
૛

= ࣘ    (proved) 

Solution 2 by Nelson Javier Villahererra Lopez-El Salvador 

(°૜૟)ܖ܉ܜ + (°ૠ૛)ܖ܉ܜ
૝ܛܗ܋(૞૝°) =

(°૜૟)ܖܑܛ (°ૠ૛)ܛܗ܋ + (°૜૟)ܛܗ܋ (°ૠ૛)ܖܑܛ
૝ (°૜૟)ܖܑܛ (°૜૟)ܛܗ܋ (°ૠ૛)ܛܗ܋ = 

=
(°૚૙ૡ)ܖܑܛ

૛ (°ૠ૛)ܖܑܛ (°ૠ૛)ܛܗ܋ =
(°૚૙ૡ)ܖܑܛ
(°૚૝૝)ܖܑܛ =

(°૚ૡ)ܛܗ܋
(°૞૝)ܛܗ܋ =

(°૚ૡ)ܛܗ܋
(°૜૟)ܖܑܛ =

૚
૛  (°૚ૡ)ܖܑܛ

=
૚

ඥ૛ − ૛ܛܗ܋(૜૟°)
=

૚

ඨ૛ −
൫√૞ + ૚൯

૛

= ඨ
૛

૜ − √૞
= ඨ૜ + √૞

૛ = ඨ૟ + ૛√૞
૝ = 

= ඨቆ
√૞ + ૚
૛ ቇ

૛

=
√૞+ ૚
૛ =  ࣐

 


