logn

RUNTIME ANALYSIS OF

FUNCTIONS
ANALOGY TO REAL NUMBERS -

() = Olg(n)[a < b

f(n) = Qg(n)) a2 b

Fln) = Olg(n)) [a = b

f(n) =o(g(n)) |a <b

f(n) =w(g(n)) a >0
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logn| € [O(log?n) [log?n| € [O(log*n) | nlogn Z |O(log®n)
logn| Z |©(log?n) | log’n| € |6(log’n) | nlogn| £ |©(log°n)
logn Q(log®n) | log?n| € |Q(log’n) | nlogn| C|Q(log®n)
logn| € o(log?n) | log*n| £ lo(log°n) | nlogn o(log*n)
logn| ¥ |w(log®n) | log*n w(log®n) | nlogn w(log®n)
l0g2 1 nlogn «>,\Oﬂln grows  fost® t han

logn (becouse (o9 n —(l °g ”>Z)
on grows fest?” then [o9n
Se, Jlojz.n:\ognx(ogn 9(0"\‘5
Clower tlhan nx 19N




DIVIDE AND CONQUER
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Figure 1: Taken from [https://wuw. khanacademy .org/|
computing/computer— Science/algorithms/: merge-sort/a/
divide-and-conquer— algorithms|




void mergesort(int *A, int n) {
if (n <= 1) return; else { « Divide
mergesort(A, n/2);
mergesort(A+n/2, n-n/2);
= merge(A, n/2, A+n/2, n-n/2); }} « Combine

« Conquer

Figure 2: Example from class: pseudocode of merge sort
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EXERCISES FROM THE BOOK

3-2  Relative asymptotic growths

Indicate, for each pair of expressions (4, B) in the table below, whether 4 is 0,0,
Q, w, or O of B. Assume that k > 1,€ > 0,and ¢ > 1 are constants. Your answer
should be in the form of the table with “yes” or “%” written in each box.
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44-2
Use a recursion tree to determine a good asymptotic upper bound on the recurrence

r-\m? (n/2) + n?. Use the substitution method to verify your answer.
T(nl2 / 1) @ q)ws e hove 1 re cysive call
| W/t mbui— of holf size.
(((\}L{ =1 nl? ‘(‘(T\ :TU)I%)‘\’VO Wa 0t QOCLW roCur StV e

Tlnlg)= T(nu(g)JrL%)’;ﬂo/\byﬁ Call, 'We orL doing ()
¢ amount ob wode.
Let us butld recwsion xree

cﬂl > LG us \;\)me k\w; @s o.{uM
\ T(n)= é

co’ 0 5
ER

9\ O(log »(\(,QQ dl\]id"@

using powYs ot

\\B q nv OC('Uﬂ\

) lS ( @:\39_(2
> [ ot TR
b Sce 5"_— K 0 congtont,

) We igeene 1Y)




M Lot us \/Zrle ow ?upg_g u\gwl? subs kv P20 e Elosl.
Reﬁur(‘@\:@ | ((\> = T(l_,?_D + {)

Guesg . Oo?)

WNe  bssume ow guess o\l for all m<n and for gome constrt

0. We ‘)\c\g = L____\"> T(ﬁ/l)éJQJ ~(,(\9\ _;_>

T G
r\) L; qu+n nZ <CZL/> 2 s Pf q!( N

Qconmnt-,
=) T =0?) e




4.44

Use a recursion. tree to determine a good asymptotic upper bound on the recurrence

T(n) = w + 1. Use the substitution method to verify your answer.
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