4.1
a. T(n)=2T(n/2) +n> = ©(n?). This is a divide-and-conquer recurrence with
a = 2, b= 2, f{ﬂ:l — HJ; and ﬂlﬂﬂ.&” — nlﬂﬂiz = n. Since H3 — ﬂ[ﬂlﬁgzl-li}

and a/b* = 2/2* = 1/4 < 1, case 3 of the master theorem applies, and
T(n) = B(n3).

c. T(n) = 16T (n/4) + n* = ©(n*Ign). This is another divide-and-conquer
recurrence with a = 16, b = 4, f(n) = n%, and n'°%® = p'°& 16 — 42 Since
n? = @(n'% %), case 2 of the master theorem applies, and T'(n) = ©(n*Ign).

e. T(n) = TT(n/2) +n® = O(n'®"). This is a divide-and-conquer recurrence
witha = 7, b = 2, f(n) = n?, and n89 = p827 Since 2 < 1g7 < 3, we
have that n* = O (n'°827-¢) for some constant € > 0. Thus, case 1 of the master
theorem applies, and T (n) = @ (n'8").

4.4
a. T(n)=3T(n/2)+nlgn
We have f(n) = nlgn and n'%? = n'8* ~ n'5%, Since nlgn = O(n'8*~)

for any 0 < € < 0.58, by case 1 of the master theorem, we have T'(n) =
O (n'8%).

¢e. T(n)=4T(n/2)+n*Jn
We have f(n) = n*yn = n*? and n'®%? = 8% = n'82, Since n’? =
Q (n'82+3/2), we look at the regularity condition in case 3 of the master theorem.
We have af (n/b) = 4(n/2)*/nj2 = n212 < enSfor 1/4/2 < ¢ < L.
Case 3 applies, and we have T (n) = ©(n*\/n).



