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I Intellectual abstraction
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Seconds
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Algorithm A requires n%/5 seconds

Algorithm B requires 5*n seconds

25
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n
4 A\ A

Function 10 100 1,000 10,000 100,000 1,000,000

[ [ 1 1 1 1 1

log,n 3 6 9 13 16 19

n 10 107 103 104 10° 10°

n *log,n | 30 664 9,965 10° 106 107

n? 102 104 10° 108 1070 1012

n3 103 106 107 1012 107> 1018

2N 103 1030 10301 103,010 1030,103 10301,030
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samplel(A[ ], n)

{
K=n/2;
return A[K] ;

V nOll 2t A 80| &f = Al2F0] 2R =L,
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sample2(A[ ], n)

{
sum Y 0
fori  Ytonl
sumY sum+ A[i] ;
return sum ;
}
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sample3(A[ ], n)

{
sum Y 0 ;
fori  Yionl
forj VYionl
sumY sum+ A[i]*A[]
return sum
}

V n?
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sample4(A[ ], n)

{
sum Y 0
fori  Ytonl
forj  YtonY
k Y A[1 .. .n2n] ;
sum Y sum + k
}
return sum ;
}

VY n30i BldIct= AlZ2H0] & R &l CH
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sample5(A[ |, n)

{
sum Y 0 ;
for iY fbn
for j Y ton +1
sumY sum+ A[i]*A[j] ;
return sum :
}
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factorial(n)

{
If (n=1)return 1;
return n*factorial(n-1) ;

V n0i| Bldliot= AlZ2H0] & R = L
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= (recurrence)
.
()
I 1. factorial
A N!' = Né (N-1)!
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: Mergesort
mergeSort(A[ ], p, r)
Alp ... 1]
{
if (p <r)then{
e G T p.q
mergeSort(A, p, q);--------=====--
mergeSort(A, q+1, r)-------------
merge(A, p, q, ); -=----=========---
}
}

merge(A[], p, q., 1)
{
Alp...q] A[g+l...1]
Alp ... 1] :
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mergeSort(A[ ], p, I)

Alp ... 1]
{
if (p <r)then{
e G T p.q
mergeSort(A, p, q)y---------------
mergeSort(A, q+1, rk-------------
merge(A, p, q, I); =--============-=-
}
}
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Asymptotic Analysis

T T
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