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𝜎(𝑛) 𝑛 

σ(𝑛 + 1) = 𝜎(𝑛)

𝜎σ(𝑛 + 1) = 𝜎(𝑛)

σ(𝑛 + 1) = 𝑘𝜎(𝑛)

σ(𝑛 + 1) = 2𝜎(𝑛)

𝑛σ(𝑛 + 1) = 𝑘𝜎(𝑛)𝑛 + 1

σ(𝑛 + 1) = 2𝑟σ(𝑛) 𝑛 = 𝑝  , 𝑛 + 1 =

2𝑞1𝑞2 … 𝑞𝑠𝑠 ≤ 𝑟𝑞1𝑞2𝑞𝑠𝑝(𝑛, 𝑟) = (5,1) 
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𝑓

𝑚, 𝑛𝑓(𝑚𝑛) = 𝑓(𝑚)𝑓(𝑛)

𝑛𝜎(𝑛)

𝑝

𝑝𝑘

{1, 𝑝, 𝑝2, … , 𝑝𝑘} 

𝜎(𝑝𝑘) = 1 +  𝑝 + 𝑝2  

+ ⋯ + 𝑝𝑘 =
𝑝𝑘+1−1

𝑝−1
  

𝑛 = 𝑝1
𝑘1𝑝2

𝑘2 … 𝑝𝑟
𝑘𝑟

 

𝜎(𝑛) = ∏ 𝜎(𝑝𝑘𝑖)1≤𝑖≤𝑟   

= ∏
𝑝𝑖

𝑘𝑖+1−1

𝑝𝑖−11≤𝑖≤𝑟    

][

 

. σ(𝑛 + 1) = 𝜎(𝑛)

14, 206, 957, 1334, 1334, 1364,   
1634, 2685, 2974, 4364, 14841 … 

] [

𝑛 < 107

𝑛σ(𝑛 + 1) = 𝜎(𝑛)

𝑛𝑛 + 1

𝑛401

σ(𝑛 + 1) = 𝜎(𝑛)] .[

][

𝑛σ(𝑛 + 1) = 𝜎(𝑛)

] [

σ(𝑛 + 𝑘) = 𝜎(𝑛)].[

] [

σ(𝑛 + 2) = 𝜎(𝑛) + 2𝑛

σ(𝑛 + 1) = 𝜎(𝑛)

σ(𝑛 + 1) = 𝑘𝜎(𝑛)

𝑛

σ(𝑛) = 2𝑛

𝑃1 = 6, 𝑃2 = 28, 𝑃3 = 496,  𝑃4 = 8128.   

𝑘 ≥ 3𝑛

𝜎(𝑛) = 𝑘𝑛

𝑛 = 29 × 3 × 11 × 31

𝑚 = 25 × 33 × 5 × 7



 

 
 

   

𝑘 ≥ 3

] [ 

φ

𝑛φ(n)

𝑛𝑛

φ(𝑛 + 1) = φ(𝑛)

][

φ(𝑛) = 𝜎(𝑛)

][][

φ(𝑛) = 𝑘𝜎(𝑛) = 𝑘

σ(𝑛 + 1) = 𝑘𝜎(𝑛)

𝑛

σ(𝑛 + 1) = 2𝜎(𝑛)

𝑛𝑛 = 5

  𝑛 ≠ 5

σ(𝑛 + 1) = 𝑘𝜎(𝑛)

𝑛 + 1

σ(𝑛 + 1) = 𝑘𝜎(𝑛)

𝑘𝑘 − 1

σ(𝑛 + 1) = 𝑘𝜎(𝑛)𝑘 2𝑟

σ(𝑛 + 1) = 2𝑟σ(𝑛) 

𝑛 = 𝑝  , 𝑛 + 1 = 2𝑞1𝑞2 … 𝑞𝑠

𝑠 ≤ 𝑟𝑞1𝑞2𝑞𝑠𝑝

 𝑟 = 1 𝑝 = 5

𝛔(𝒏 + 𝟏) = 𝒌𝝈(𝒏)

σ(𝑛 + 1) = 𝑘𝜎(𝑛)𝑛

𝑛

σ(𝑛 + 1) = 𝜎(𝑛) 𝑛

 n σ(𝑛) = 𝑛 + 1

𝑚

σ(𝑚) > 𝑚

σ(𝑛 + 1) > 𝑛 + 1 = σ(𝑛)

𝑛 = 5σ(𝑛) =

5 + 1 = 6σ(𝑛 + 1) = σ(6) =

6 + 3 + 2 + 1 = 12σ(𝑛 + 1) =

2𝜎(𝑛)

𝑛

σ(𝑛 + 1) = 2𝜎(𝑛)

] [

 2k − 1

Tk = 2k−1(2k − 1)

 

𝑛

σ(𝑛 + 1) = 2𝜎(𝑛)𝑛 = 5

 𝑛 

σ(𝑛) = 𝑛 + 1 

σ(𝑛 + 1) = 2𝜎(𝑛) = 2(𝑛 + 1)  

𝑛 + 1𝑛

𝑛 = 2

σ(𝑛 + 1) = 2𝜎(𝑛)

𝑛 + 1

𝑘



 

 

 

n + 1 = Tk = 2k−1(2k − 1)2k − 1

2k − 1 ≡ (−1)k − 1(𝑚𝑜𝑑 3)

𝑘2k − 1 ≡

 0(𝑚𝑜𝑑 3)2k − 1

𝑘

2k − 1

2k − 1𝑘

𝑘 = 2

Tk = 6n = 5 

σ(𝑛 + 1) = 2𝜎(𝑛)

𝑘

𝑘

n = Tk − 1 = 22k−1 − 2k−1 − 1

n
3
≡(−1)2k−1 − (−1)k−1 − 1 ≡

0(𝑚𝑜𝑑 3)   

n𝑘 > 1

n > 3n

n

  𝑛 ≠ 5𝑘

σ(𝑛 + 1) = 𝑘𝜎(𝑛)

𝑛 + 1

𝑛 + 1

𝑘 ≥ 3

σ(𝑛 + 1) = 𝑘(𝑛 + 1)𝑛 

𝜎(𝑛) = 𝑛 + 1

σ(𝑛 + 1) = 𝑘𝜎(𝑛)

σ(𝑛 + 1) = 𝑘𝜎(𝑛)𝑘 ≠ 1

𝑛 ≠ 5𝑘 ≠ 2

𝑘 ≥ 3 𝑛 + 1

σ(𝑛 + 1) = 𝑘𝜎(𝑛) = 𝑘(𝑛 + 1)

σ(𝑛 + 1) = 𝑘𝜎(𝑛)𝑛 = 𝑝n +

1 = 2q𝑝, 𝑞

𝑛 = 5𝑘 = 2

𝑛 = 𝑝

n + 1 = 2q𝑝, 𝑞

3(q + 1) = σ(2)σ(q) = σ(𝑝 + 1) =
𝑘𝜎(𝑝) = 𝑘(𝑝 + 1)  

𝑝 + 1 =

2q = q + q > 𝑞 + 1

k < 3

𝑘 ∈ {1, 2}1 ≠ 𝑘

k = 2

σ(𝑛 + 1) = 2𝜎(𝑛)𝑛𝑛 = 5

σ(𝑛 + 1) = 𝑘𝜎(𝑛)

𝑛 = 𝑝n + 1 = 2q𝑝 = 5,

𝑞 = 3𝑘 = 2

𝒌 ∈ {𝒑, 𝒑 + 𝟏}

σ(𝑛 + 1) = 𝑘σ(𝑛)

𝑘 ∈ {𝑝, 𝑝 + 1}𝑝

𝑞2, 𝑞1

𝑀 

 σ(𝑀) = 𝑘(𝑀 + 𝑞1 + 𝑞2) 

𝑀 = 𝑞1𝑞2 + 1

σ(𝑛 + 1) = 𝑘σ(𝑛) 

𝑛 = 𝑞1𝑞2

σ(𝑛) = (𝑞1 + 1)(𝑞2 + 1) 

= 𝑞1𝑞2 + 𝑞1 + 𝑞2 + 1. 



 

 
 

   

 

σ(𝑛 + 1) = σ(𝑞1𝑞2 + 1) = σ(𝑀) =
𝑘(𝑀 + 𝑞1 + 𝑞2)  

 

σ(𝑛 + 1) = 𝑘(𝑀 + 𝑞1 + 𝑞2) 

𝑀 = 𝑞1𝑞2 + 1 

σ(𝑛 + 1) =  𝑘(𝑞1𝑞2 + 1 + 𝑞1 + 𝑞2) =
kσ(𝑛) 

𝑘 = 3 𝑞1 = 1

𝑞2 = 101M = 1920 𝑀 = 𝑞1𝑞2 + 1

σ(𝑞1𝑞2 + 1) = σ(19 ∗ 101 + 1) = 6120 

 𝑘(𝑞1𝑞2 + 1 + 𝑞1 + 𝑞2) = 3(19 ∗ 101 +
1 + 19 + 101) = 6120    

σ(𝑛 + 1) = 3σ(𝑛)𝑛 = 1919

𝑝, 𝑝1, 𝑞1, 𝑞2 

𝑡

 

 (
2𝑡+1−1

𝑝
)(𝑝 + 1)(𝑝1 + 1) = 2𝑡𝑝𝑝1 +

𝑞1 + 𝑞2 2𝑡𝑝𝑝1 = 𝑞1𝑞2 + 1   

σ(𝑛 + 1) = 𝑝σ(𝑛)

𝑀 = 2𝑡𝑝𝑝1

σ(𝑀) = σ(2𝑡𝑝𝑝1) =  
(2𝑡+1 − 1)(𝑝 + 1)(𝑝1 + 1) = 𝑝(𝑀 +
𝑞1 + 𝑞2)  

 

 

𝑝, 𝑞, 𝑠

𝑀

σ(𝑀) = 𝑝𝑀 + 𝑠 + 𝑞, 𝑠𝑞 = 𝑝𝑀 − 1  

σ(𝑛 + 1) = (p + 1)𝜎(𝑛)

 

𝑛 = 𝑠𝑞

𝑛 + 1 = 𝑠𝑞 + 1 = 𝑝𝑀 

𝑔𝑐𝑑(𝑝, 𝑀) = 1  

 

σ(𝑛 + 1) = σ(𝑝𝑀) = (𝑝 + 1)σ(𝑀)  

σ(𝑀) = 𝑝𝑀 + 𝑠 + 𝑞 = 𝑠𝑞 + 1 + 𝑠 + 𝑞

σ(𝑀) = (𝑠 + 1)(𝑞 + 1) = σ(𝑠𝑞) = σ(𝑛)  

(𝑝 + 1)σ(𝑀) = (𝑝 + 1)σ(𝑛).  

 

σ(𝑛 + 1) = (𝑝 + 1)σ(𝑀) =
(𝑝 + 1)σ(𝑛). 

𝒌 = 𝟐𝒓 

σ(𝑛 + 1) = 2𝑟𝜎(𝑛)

𝑞, 𝑠

2𝑟 − 1𝑀

 

σ(𝑀) = (2𝑟 − 1)𝑀 + 𝑠 + 𝑞, 𝑠𝑞 =  

(2𝑟 − 1)𝑀 − 1 



 

 

 

σ(𝑛 + 1) = 2𝑟𝜎(𝑛) 

𝑝 = (2𝑟 − 1)

  2𝑟 − 1

𝑛

 σ(𝑛 + 1) = (𝑝 + 1)𝜎(𝑛) = 2𝑟𝜎(𝑛)

𝑟

σ(𝑛 + 1) = 2𝑟σ(𝑛) 𝑛 = 𝑝  , 

 𝑛 + 1 = 2𝑞1𝑞2 … 𝑞𝑠 𝑠 ≤ 𝑟

𝑞1𝑞2𝑞𝑠𝑝

𝑟 = 1 𝑝 = 5

σ(𝑛 + 1) = 2𝑟σ(𝑛)

𝑛 = 𝑝  , 𝑛 + 1 = 2𝑞1𝑞2 … 𝑞𝑠

𝑛 + 1 = 2𝑞1𝑞2 … 𝑞𝑠

𝜎(𝑛 + 1) = 3(𝑞1 + 1)(𝑞2 + 1) 

… (𝑞𝑠 + 1) 

 

3(𝑞1 + 1)(𝑞2 + 1) … (𝑞𝑠 + 1) = 2𝑟(𝑝 + 1) 

3(
𝑞1+1

2
)(

𝑞2+1

2
) … (

𝑞𝑠+1

2𝑟−𝑠+1) = (𝑝 + 1).  

2𝑞1𝑞2 … 𝑞𝑟 = 𝑝 + 1

3(
𝑞1+1

2
)(

𝑞2+1

2
) … (

𝑞𝑠+1

2𝑟−𝑠+1) =  2𝑞1𝑞2 … 𝑞𝑠 . 

3 ∣ 2𝑞1𝑞2 … 𝑞𝑠 .

 𝑞1 = 3 

6(
𝑞2+1

2
) … (

𝑞𝑠+1

2𝑟−𝑠+1) =  6𝑞2 … 𝑞𝑠  ⇒

 (
𝑞2+1

2
) … (

𝑞𝑠+1

2
) =  2𝑟−𝑠𝑞2 … 𝑞𝑠 .  

𝑠 = 1

2 ≤ 𝑖 ≤ s𝑞𝑖 > 2
𝑞𝑖+1

2
< 𝑞𝑖

(
𝑞2+1

2
) … (

𝑞𝑠+1

2
) <  𝑞2 … 𝑞𝑠  

𝑠 = 1

𝑟 = 1𝑛 = 5

 

 

 

 . 

 

σ(𝑛 + 1) = 𝜎(𝑛). 

σ(𝑛 + 1) = 𝜎(𝑛)

σ(𝑛 + 1) = 𝑘𝜎(𝑛)
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