CSE 2331 Homework 1
Spring, 2016

1. Give the asymptotic complexity of each of the following functions in simplest terms. Your
solution should have the form ©(n®) or ©((log,(n))”) or ©(n*(log,(n))’) or O(y’™) or O(1)
where «, 3,7, d, u are constants. (No need to give any justification or proof.)

(a) fa(n) = 3logy(n® + n?) + 4n°4;

(b) fr(n) =log,(2n?) x logs(6n°1 + 8) + logs(5n® + n? + 8);
(¢) fo(n) =7n%C +3y/n;

(d) fa(n) =2v5n3 +8n2 +Tn+1;

(€) fe(n) = 17logs(3n + 15) + 221logyy(5n + 9);

() fr(n) = 2'% + 3% x 6log, (38888);

(g) fy(n) =8log,(5n3 — 9In?) + Tlog;(8n* — 5n3);

(h fn(n) = \/5logs(n?) + 12n + 18;

;(n) = bnlogg(4n? + 15m + 8) + Tn;

i(n) = 6logs(n) + v8n + Tn;

(n) = 6log, (7" +n" + 5);

(n) = 4(n + 11) log, (5n® + 16n2) + 10n + 2%;

o

—~
—

—
=

ozl ezl s
=

(m) fm(n)="7"+10" +12%
(m) fa(n) =5 +6 x 5"

(0) fo(n) = 4nd + 377 4 3n+2,

(p) fp(n) =6x 78 +100 x 47+8;

(@) fe(n)= V4n? 4+ 8n + 16;

(r) fr(n) =9n® 432" +6 x 7

(s) fso(n) =8 x logs(n’+8n’),

(t) fi(n) = (2logs(n® +n®) +Tv/n +9) x (5logs(3n + 9) + 131log, (8n + 6));
(1) fu(n) = 6logs(4 + /3n +38);

2. Give an example of a function f(n) such that:
o f(n) € O(n?) and f(n) € Qny/n) but f(n) € O(n?) and f(n) & O(ny/n).
3. Give an example of a function f(n) such that:
o f(n) € O(v/n) and f(n) € Qlogy(n)) but f(n) & O(y/n) and f(n) ¢ Olog, (n)).

4. Prove that 4v/3n5 — 8n5 4 17 € O(n?) using the definition of ©(n3) as functions f(n) such that
c1n® < f(n) < can? for constants ¢y, co > 0 for all large n.

. Let f(n) = 3v/6n + 5(logg(5n +9))% and g(n) = 6v/11nlogs (3n? + 8n) x 15logs(7n +19). Prove
that f(n) € Q(g(n)) using limp—os f(n)/g(n).
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