
The Master Theorem and Some Summation Formulas 
 
A. Finite Summations. 
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B. Infinite Series. 
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C. The Master Theorem (for recurrences): 
Given a recurrence T(n) = aT(n / b) + f(n), where n / b is interpreted 
as either ⎣n / b⎦  or ⎡n / b⎤.  Then the order of T(n) can be determined 
as follows: 
(1) if f(n) = O( ε−abnlog ) for some constant ε > 0,  then T(n) = 

θ( abnlog ) . 
(2) if f(n) = θ( abnlog ), then T(n) = θ( abnlog · lg n) . 
(3) if f(n) = Ω( ε+abnlog ) for some constant ε > 0,  and if af(n / b) ≤ 

c f(n) for some constant c < 1 when n is sufficiently large, then 
T(n) = θ( f(n)). 


