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The runtime complexity T (n) of binary search is characterized by the fol-
lowing recurrence:

T (1) = c1

T (n) = T (n/2) + c2, for n > 1

To solve this recurrence, let k denote dlog ne; equivalently, k is the smallest
integer such that 2k ≥ n.

Since T (n) is a non-decreasing function of n, we have

T (n) ≤ T (2k)

= T (2k−1) + c2

= T (2k−2) + c2 + c2

= T (2k−3) + 3c2

· · · · · · · · ·
= T (20) + kc2

= c1 + kc2

= c1 + dlog nec2

< c1 + (log n + 1)c2

= c1 + c2 + c2 log n

= O(log n)


