Question 4: Recurrence Relations Suppose I have an algorithm that takes an array as input, does work proportional to 𝑛^2 on the data, then splits the data into three groups. The size of each group depends on the exact input and can vary between ⌈𝑛/6⌉ and ⌈𝑛/2⌉. Then it recursively calls itself on each of the 3 groups. The base case is 𝑛 ≤ 3 (the algorithm does 𝑂(1) work in this case). Model the worst-case time complexity of this algorithm with a recurrence relation, then use a recursion tree to explain why the algorithm runs in 𝑂(𝑛^2 log 𝑛) (not big Theta) time.

[image: A black board with writing on it

Description automatically generated]





[image: A diagram of mathematical equations and formulas

Description automatically generated]


[image: A blackboard with math equations

Description automatically generated]

image1.jpeg
Ris conole S pime Guplady o) 0 algithon fo an mpick
Fye th’Y'] oA T("")

o do O(M*L) MWMWWWW [
v o s

Wossb case would ke wnbalomad dishibution o FOp3

pows fu work | oy e warnk wlll gt mest
1muw<.

)3 %)
Fogou  TE) = e +T(2)e () 472

Made with GOodnotes




image2.jpeg
n
A el 1 B 2’)’ /‘J_ — C’HL
2 \ 3 6
- s 2 ” — >
fog / NN AN ANV AN ANV
m L i
T T o

Made with GOOdnotes




image3.jpeg
@ =
=5 = | = = = |
2
= ’Y)—li
togum = ¥

Touwe beight: 4 He o h(wgﬂ)

M eah Lol < ¢ m"

ﬁm) PR 10’81%
ﬁm) < ¢ v )03;\('“)
T € 0 (o tym)

Made with GOOdnotes





