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Some Useful Mathematical Relations 
 

Functional Relations 

               

             

Stirling's Theorem: for large 
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Finite Series 

 

 Arithmetic Series: 
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 Geometric Series: 
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xi =  (xn+1 – 1)/(x-1) for x  1 
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Sums of Powers of Natural Numbers 
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Sums of Odd Numbers and their Powers 
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Other Finite Series 
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1 /(i2 -1) = (3/4) – (2n+1)/[2n(n+1)] 
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1/ i ~   + ln n + 1/(2n)    for large n,   = 0.577 = Euler’s constant 
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Infinite Series and Products  

 

 


 0k

akx = 1 / (1 – ax)  for (a  1 and x < 0) or (0 < a < 1  and x > 0) 
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xk / k! = ex 
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xk = 1 / (1-x)  for x < 1 
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(a + bk) xk = a /(1-x) + b x /(1 – x2)  for x < 1 
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(-1)k+1 / k = ln 2 
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(-1)k+1 / k2 = π2 /12 
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1 / (2k – 1)2 = π2 / 8 
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1 / (k 2k) = ln 2 
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1 / (k2 2k) = π2 /12  - (ln 2)2 /2 
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k /(k+1)! = 1 
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