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COMP 401   Spring 2008
Solutions to recurrence equations

Recurrence equation
Solution     
1. T(n) = c
T(n) = (1) or (c) 
constant

2. T(n) = T(n-1) + c
T(n) = (n)
linear

3. T(n) = T(n-1) + n
T(n) = (n2)
quadratic

4. T(n) = T(n-1) + (np)   generalizes 3
T(n) = (np+1)
polynomial

5. T(n) = T( EQ \F(n,2) ) + c
T(n) = (log n)
logarithmic

6. T(n) = aT( EQ \F(n,b) ) + c     b > 1  generalizes 5


Case a:  a = 1
T(n) = (log n)


Case b:  a > 1
T(n) = (nlogba) 

7. T(n) = 2T( EQ \F(n,2) ) + (n)
T(n) = (n log n)

8. T(n) = aT( EQ \F(n,b) ) + (n) + c  generalizes 7


Case a:  a < b
T(n) = (n)


Case b:  a = b 
T(n) = (n log n)


Case c:  a > b
T(n) = (nlogba)

9. T(n) = mT(n-1) + c
T(n) = (mn)
exponential

Examples

1. Pick first element

2. Linear search, max, min

3. Selection sort, bubble sort, insertion sort, nearest neighbor

4. Matrix multiplication (n3)

5. Binary search

7. Quick sort, merge sort

9. Tree traversal, towers of Hanoi, Chinese rings, TSP

