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Abstract 

• We compute the sum of series involving the 
central binomial coefficient and deemed 
“interesting” by D. H. Lehmer.  We do this 
using a different method involving integrals.  
This produces results that match Lehmer’s and 
leads to the discovery of patterns leading to 
conjectures on the sums of related series. 



Overview 

• Introduction of Concepts 

• Lehmer’s Work 

• Alternate Proof 

• Other Series 

• Results 



Basic Concepts 

• Series  

• Taylor, Maclaurin, and Binomial Series 

• Binomial Coefficient 

• Central Binomial Coefficient 

• Beta Function 



Series 



Binomial Coefficient 



Central Binomial Coefficient 



Beta Function 



Lehmer’s Work 

• Article in Aug-Sep ’85 American Mathematical 
Monthly 

• “Interesting”- a series with a simple explicit 
formula for its nth term and its sum can be 
expressed in terms of known constants 



Lehmer’s Work 



Alternate Proof 

• Differential Equations 

• Series 

• Recursion Equation 

• Integrals 

• Functions 

• Results 



Differential Equations 



Differential Equations 



Series 



Recursion Equation 



Recursion Equation 



Recursion Equation 



Ratio Test 



Ratio Test 



Raabe’s Test 



Raabe’s Test 



Integrals 



Integrals 



Integrals 



Radius of Convergence 



Functions 



Results 



Leibniz Rule 































Correction 



Conjectures 



Future Research 
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