CSE2DMO Solutions to Practice Class 3
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3. (a) 2n?+6€ O(n?)
if there are positive real numbers ¢ and M, such that |2n? + 6| < ¢|[n?| for all n > M.
(b) n?+2nlogn+ 1 € O(n?)
if there are positive real numbers ¢ and M, such that |n? + 2nlogn + 3| < ¢|n?| for all n > M.
(c) 3n® —6n%+ 2 € O(n?)
if there are positive real numbers ¢ and M, such that [3n® — 6n? + 2| < c[n?| for all n > M.

The modulus signs are not really necessary on the RHS in (a) and (c) above as n? = |n?|.

4. Many different answers are possible.
|f(n)] = |2n? + 6] < |2n2| +|6] by the triangle inequality
=2n2+6 forn>1
< 2n2 4 6n2% = 8n? since 6 < 6n?

choosing ¢ = 8 and M =1 we have:  2n? 4+ 6 € O(n?)

5. 13n3 —2n? + 1| < [3n3| + |—2n?| + |3 by the triangle inequality
:3n3+2n2+% forn>1
<3nd +2n% 4+ %n?’ as 2n2 <2 & % < %n3
=55n?

Choosing ¢ =51 & M =1 we have: 3n® —2n?+ } € O(n?)
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6. [gn® —2nlogn + gn —2| < |3n°| +| —2nlogn| + [gn| +| - 2| by the A inequality

=1in?+2nlogn+in+2 forn>1
%n2+2n2+%n2+2n2 aslogn<n & %né%nz & 2 <2n?
:4%n2

Choosing c =41 & M =1 we have $n? — 2nlogn + $n — 2 € O(n?)
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(a) |f(n)]=an?+Bn+~ since o, B,y =>0andn >1
<an?+Bn? +yn? sincey<yn? & pn<pn?forn>1
(a+ B +y)n?
c.oputtingec=a+ 0+, M =1 we have
|f(n)| < cn? forallm > M
(b) |an® + Bn +4] < laln® + [Bln+ || Va,B,7€R
Now use |a| |B] |v| in the argument for part (i).
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