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Martin Ziegler Issued on Sep. 10, 2018
Donghyun Lim, Jiwon Park, Sewon Park, Chansu Park, Seungwoo Lee, Namjo Ahn, Talipov Anuar,
Nguyen Viet Dung Solutions due: Sep. 17, 2018

CS300
Fall 2018, Assignment #1

PROBLEM 1 (3+3+2+1+1P):
Recall the Bachmann-Landau symbols O, Q, ® of asymptotic growth of functions f,g: N — [1;0).

a) Classify the asymptotic growth of the following functions w.r.t. ®() as logarithmic, polyno-
mial, exponential, or in-between:

(i) log(n!), (i) nloglogn/loen (i) 2(loen)”,

Justify your answers!
b) Determine the asymptotic growth of the following recurrences with the Master Theorem:

i) T(n)=8-T(n/3)+0(n?).
ii) T(n)=9-T(n/3)+ O(n?).
iii) 7'(n) = 10-T(n/3) 4+ O(n?).

. . . 16_ . o
c) Describe an algorithm computing X277 from X using < 32 multiplications and no other
operations.

d) Verify the correctness of Strassen’s algorithm for multiplying two 2 x 2 matrices.

e) Verify the correctness of “Karatsuba’s Law” from the lecture.

Bonus (1P): Describe an algorithm computing X 2°~1 from X using < 19 multiplications and no
other operations.



