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1. Introducción 

 

TEOREMA 1. (Ramanujan) 
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En esta nota mostramos una colección de fórmulas relacionadas con los radicales de 

Ramanujan. 

 

2. Fórmulas 

Teorema 2. 
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Teorema 3. 
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Teorema 4. 
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Teorema 5. 
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Teorema 6. 

 

(𝑎)         √5
3

− √4
3

= √2√2
3

− 2√20
3

+ √25
3

 

(𝑏)         √5
3

− √4
3

= √1 + 6√10
3

− 3√100
3

3

 

(𝑐)         √5
3

− √4
3

= √−16√4
3

− 11√5
3

+ 12√50
34

 

 

Teorema 7. 

 

Para 𝑛 ∈ ℕ = {1,2,3, … } se tiene: 
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donde 

𝑎𝑛+1 = −𝑎𝑛 + 2𝑐𝑛 

𝑏𝑛+1 = 𝑎𝑛 − 𝑏𝑛 

𝑐𝑛+1 = 𝑏𝑛 − 𝑐𝑛 

𝑎1 = −1 , 𝑏1 = 1 , 𝑐1 = 0 
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Teorema 8. 

 

Para 𝑛 ∈ ℕ = {1,2,3, … } se tiene: 
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donde 

𝑎𝑛+1 = 𝑎𝑛 − 30𝑏𝑛 + 30𝑐𝑛 

𝑏𝑛+1 = 6𝑎𝑛 + 𝑏𝑛 − 15𝑐𝑛 

𝑐𝑛+1 = −6𝑎𝑛 + 12𝑏𝑛 + 𝑐𝑛 

𝑎1 = 2 , 𝑏1 = −2 , 𝑐1 = 1 

 

Teorema 9. 

 

Para 𝑛 ∈ ℕ = {1,2,3, … } se tiene: 
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𝑎𝑛+1 = 𝑎𝑛 − 15𝑏𝑛 + 30𝑐𝑛 

𝑏𝑛+1 = 12𝑎𝑛 + 𝑏𝑛 − 10𝑐𝑛 

𝑐𝑛+1 = −6𝑎𝑛 + 6𝑏𝑛 + 𝑐𝑛 

𝑎1 = −16 , 𝑏1 = −11 , 𝑐1 = 12 

 

Teorema 10. 

 

Para 𝑛 ∈ ℕ = {1,2,3, … } se tiene: 
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𝑎𝑛+1 = 𝑎𝑛 − 30𝑏𝑛 + 60𝑐𝑛 

𝑏𝑛+1 = 6𝑎𝑛 + 𝑏𝑛 − 30𝑐𝑛 

𝑐𝑛+1 = −3𝑎𝑛 + 6𝑏𝑛 + 𝑐𝑛 
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𝑎1 = 1 , 𝑏1 = 6 , 𝑐1 = −3 

 

Teorema 11. 

 

Para 𝑛 ∈ ℕ = {1,2,3, … } se tiene: 
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𝑏𝑛+1 = −𝑎𝑛 − 𝑏𝑛 + 𝑐𝑛 

𝑐𝑛+1 = 𝑎𝑛 − 2𝑏𝑛 − 𝑐𝑛 

𝑎1 = −1 , 𝑏1 = −1 , 𝑐1 = 1 

 

Teorema 12. 

 

Para 𝑛 ∈ ℕ = {1,2,3, … } se tiene: 
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𝑎𝑛+1 = 𝑎𝑛 + 2𝑐𝑛 + 2𝑒𝑛 

𝑏𝑛+1 = 𝑎𝑛 + 𝑏𝑛 + 2𝑑𝑛 

𝑐𝑛+1 = 𝑏𝑛 + 𝑐𝑛 + 2𝑒𝑛 

𝑑𝑛+1 = 𝑎𝑛 + 𝑐𝑛 + 𝑑𝑛 

𝑒𝑛+1 = 𝑏𝑛 + 𝑑𝑛 + 𝑒𝑛 

𝑎1 = 1 , 𝑏1 = 1 , 𝑐1 = 0 , 𝑑1 = 1 , 𝑒1 = 0 

 

Teorema 13. 
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Teorema 14. 
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Teorema 15. 
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donde 

𝑎𝑛+1 = −𝑎𝑛 + 2𝑏𝑛 



8 
 

𝑏𝑛+1 = −𝑏𝑛 + 2𝑐𝑛 

𝑐𝑛+1 = 𝑎𝑛 − 𝑐𝑛 

𝑎0 = 1 , 𝑏0 = 0 , 𝑐0 = 0 

 

Teorema 16. 
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Teorema 17. 

 

(𝑎)         𝑔4 = 5 ⇒  𝜋 = 4𝑡𝑎𝑛−1(2 + 𝑔 + 𝑔2 + 𝑔3) − 4𝑡𝑎𝑛−1 (√
4𝑔 − 4

3 + 2𝑔

5

) 

(𝑏)         𝑔5 = 2 ⇒  𝜋 = 4𝑡𝑎𝑛−1 (
1

𝑔 + 𝑔2
) + 4𝑡𝑎𝑛−1 (√

5𝑔 − 5

3 + 𝑔
) 

(𝑐)         𝑔5 = 2 ⇒  𝜋 = 4𝑡𝑎𝑛−1 (
5

(1 + 𝑔2 + 𝑔3 + 𝑔9)2
) + 4𝑡𝑎𝑛−1 (√

4𝑔 − 3

1 + 𝑔2
) 

(𝑑)         𝑔5 = 3 ⇒  𝜋 = 4𝑡𝑎𝑛−1 (
1

1 + 𝑔2 + 𝑔3 + 𝑔4
) + 4𝑡𝑎𝑛−1 (√

5𝑔 − 5

1 + 𝑔2
) 

 

Teorema 18. 

 

(𝑎)         𝑔2 = √5
3

− √4
3

 ⇒  𝜋

= 4𝑡𝑎𝑛−1(𝑔)

+ 4𝑡𝑎𝑛−1 (
8 − 17𝑔 + 17𝑔2 + 6𝑔3 − 6𝑔4 + 6𝑔5 + 𝑔6 − 𝑔7 + 𝑔8

9
) 

(𝑏)         𝑔3 = √2
3

− 1 ⇒  𝜋

= 4𝑡𝑎𝑛−1(𝑔) + 4𝑡𝑎𝑛−1(𝑔8 − 𝑔7 + 𝑔6 + 2𝑔5 − 2𝑔4 + 2𝑔3 + 𝑔2 − 𝑔) 

(𝑐)         𝑔2 = √28
3

− 3 ⇒  𝜋 = 4𝑡𝑎𝑛−1(𝑔) + 4𝑡𝑎𝑛−1 (
2 + 𝑔2

3
) 
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(𝑑)         𝑔6 = 7√20
3

− 19 ⇒  𝜋

= 4𝑡𝑎𝑛−1(𝑔)

+ 4𝑡𝑎𝑛−1 (
18 − 37𝑔 + 37𝑔2 − 4𝑔3 + 4𝑔4 − 4𝑔5 + 𝑔6 − 𝑔7 + 𝑔8

19
) 

(𝑒)         𝑔 =
√5
4

− 1

√5
4

+ 1
 ⇒  𝜋 = 4𝑡𝑎𝑛−1(𝑔) + 4𝑡𝑎𝑛−1 (

9 − 13𝑔 + 7𝑔2 − 𝑔3

10
) 
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