CSC236 tutorial exercises, Week #9

Sample Solutions
1. Note that we want to show S(n) foralln > B € Nisin O(lglgn).
Sample Solution 1.

k
Assume v 22¥ < n < 22

Sn)<S (ZZk) # since S is non-decreasing
S(n) <lglg22“ + 3

S(n) <lglgn?®+3 # since v/22* < n, then 22° < n?
Sn) <lg(2lgn)+3

Sn)<1+1glgn+3

S(n) <lglgn+4

Sn) <lglgn+4lglgn #whenn > 4

S(n) < 5lglgn

C=5and B=4

Sample Solution 2.
Assume v 22F < n < 22°

S(n)<s (ZZk) # since S is non-decreasing

S(n) <lglg2?“ +3
S(n) <k+3
Smy<(k—-1)+4

S(n) <lglg2@ ™ 4+ 4

S(n) <lglgv22* + 4
Sn) <lglgn+4 # since lg is monotonic
Sn) <lglgn+4lglgn #whenn > 4

S(n) < 5lglgn

C=5and B=4



2. Note that we want to show S(n) foralln > B € Nisin O(lglgn).
Sample Solution 1.

k
Assume v 22¥ < n < 22

Sn)<S (ZZk) # since S is non-decreasing
S(n) <lglg2?“ +4

S(n) <lglgn? +4 # since /22" < n, then 22" < n?
Sn)<lg(2lgn) +4

Sm)<1+1glgn+4

S(n) <lIglgn+5

S(n) <lglgn+5Iglgn #whenn > 4

S(n) < 6lglgn

C=6 and B=4

Sample Solution 2.
Assume v 22F < n < 22"

Sn)<S (ZZk) # since S is non-decreasing

S(n) <lglg2?“ + 4
S(n) <k+4
Sm)<(k—1)+5

S(n) <lglg2@ ™ 45

S(n) <lglgv22“ +5
S(n) <lglgn+5 # since lg is monotonic
S(n) <lglgn+5Iglgn #whenn > 4

S(n) < 6lglgn

C=6and B=4



3. Note that we want to show S(n) foralln > 1 € Nisin Q(lglgn).

Sample Solution.
Assume v 22* < n < 22"

S(n) =S (\/ ZZk) # since S is non-decreasing

S(n) > 1glgy/ 22 + 3
S(n) >1g1g2@ ™ + 3
Sm)y=k—1+3

S(n) >k

S(n) >1glgn # since k=1glgn



