CS 141 F20

Discussion Class
Week 1



0,(Q, 0, o, w notations

f(n) =0(g(n)) a<b
fm) =q(gn)) a=b
f(n) =0(gn)) a=bh
fm) =o(gn)) a<b

f(n) = w(gm)) a>b



Asymptotical Bounds

g(n) =loglogn
log? n '€ O(log log n)
log?n '€ O (log log n)
log? n € Q (log log n)
log? n '€ o(log log n)

log? n € w(log log n)

f(n) = log? n

g(n) =log?n
log? n € O(log? n)
log? n € O(log? n)
log?n € Q (log? n)
log? n '€ o(log? n)

log? n '€ w(log? n)

g(n)=nlogn
log? n € O(n log n)
log? n '€ ©(n log n)
log?n!€ Q (nlog n)
log? n € o(n log n)

log? n '€ w(n log n)



Asymptotical Bounds

Indicate, for each pair of expressions (A, B) in the table below, whether Ais O, o0, Q, W, or @, of B. Assume thatk >=1, e >
0, and ¢ > 1 are constants. Your answer should be in the form of the table with “yes” or “no” written in each box.

A B O o} Q w ©
Igk n n® Yes Yes No No No
n® c" Yes Yes No No No
sqrt(n) psinn No No no no no
2" 2m2 No No Yes Yes No
n'gc clgn Yes No yes No Yes
Ig(n!) lg(n") Yes Yes No No No




Solving Recurrence

T(n) = 3T(n/4) + cn?
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T(n) =T(n/2) + n*2

T(n) = T(n/2) + n?
| (1“.44}1011 n

1-1/4
C+ (4,":‘)”1 ¥ -—[4"."3)"2( 11-‘4)fny n

= {T(n/4) + (n/2)?} + n? T(1) +n”

Il

=T(n/2%) + (1/4)n® + n?
=c+ (4/3)n? — (4/3)n? «

> 2 PWD 2 1
e+ (4/3)n* — (4/3)n° » 5

olog n*

= {T(n/2*) + (n/4)*} + (1/4)n? + n?

=T(n/2%) + (1/4%n? + (1/4)n? + n? c+ (4/3)n? — (4/3)n? » L, =c+(4/3)n? - (4/3)
n

A

=T(n/2%) + (/4" 1n2 + (/4 2)m2 + .+ (1/4%)0? + (1/4)n? + n? (4/3)n®

= T(n /2% ™) + 1/4%9 "n? &+ (1/4%)n® + 1/4n° + n? = B(n?
! ! / .



T(n)=2T(n-1) + 1

Tin)=2T(n-1)+1
== -_)u—lT(']'l -+ '._’“*l + ie T 22 +2+1
= 2{2T(n—2)+ 1} +1 |

s — pn—1 4 on _
=2T(n-2)+2+1 e e L
=2(2T(n-3)+1} +2+1 < 2" = 6(27)

=PTn-3)+22+2+1

=2T(n—i)+2 1+ 2724+ +224+2+1



Substitution Method

T(n)=T(n/2)+n*
Substituting T'(n) < en”
T(n) < c(n/2)* + n?
- ¥
= (¢/4+ 1)n°
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Substitution Method

Tin)=2T(n—-1)+1
Substituting T'(n) < 2"
Tn)=2T(n-1)+1

<2(214+1)+1=2"+3
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