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Theorem 1 Let ¢; and ¢y be real numbers. Suppose that 1> — cir — ca = 0 has two
distinct roots r1 and ro. Then the sequence {ayn} is a solution of the recurrence relation
ap = C1Gn—1 + C2an—2 if and only if a, = a1} + aory forn=0,1,2,..., where a1 and oo

are constants.

Theorem 2 Let ¢y and ca be numbers with ca # 0. Suppose that r2—ecir—co =0 has only
one root rg. A sequence ay is a solution of the recurrence relation a, = c1Gn_1 + C2Gn_2 if
and only if ap, = ourl + cgnry, forn =0,1,2,..., where a1 and as are constants.

Theorem 3 Let f be an increasing function that satisfies the recurrence relation
f(n) = af(n/b) + en?

whenever n = b*, where k is a positive integer, a > 1, b is an integer greater than 1, and c
and d are real numbers with c positive and d nonnegative. Then

e f(n) is O(n?) if a < b,
e f(n) is O(nlogn) if a = b¢, and
e f(n) is O(n'°®?) if a > b2



