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for (1=0 ; 1<n ;1++)

d

Examine list [ 1 ] to list [n-1] and suppose that

the smallest integer is at list [min];

Interchange list [ 1 ] and list [min];

d
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int binsearch ( int 1list [ ] «¢int x (int n )

{
for (int left=0,right=n-1 ; left<=right ; )
{

int middle = ( left + right ) / 2 ;
switch ( COMPARE (x , list [ middle ]))
{

case ‘>’ : left = middle+l; Dbreak;
case ‘<’ : right = middle-1; break;
case ‘=’ : return middle; break;

}

return -1 ;

}
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int binsearch ( int 1list [ ] «int x int left (int right )
{
if (left <= right )

{

int middle = ( left + right ) / 2 ;

switch ( COMPARE (x , list [ middle ]))
{
case ‘>'
return binsearch ( list (x middle +1 «(right ) ;
case ‘="
return middle ;
case ‘<!

return binsearch ( list (x (left (middle -1 ) ;

}

return -1 ;

}
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int factorial (int n)

{
if (n > 1)

{

return n * factorial (n -1 ) ;

else

return 1 ;
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return a+b*b+c+(a+b+c)/(a+b)+4.0;
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Statement s/e Frequency Total steps
float sum(float list[ ], intn) |0 0 0
{ 0 0 0
float tempsum = 0; 1 1 1
nt 1; 0 0 0

for(i=0; 1 <n; 1++) 1 n+1 n+1
tempsum += list[1]; 1 n n
return tempsum; 1 1 1
} 0 0 0

Total 2n+3
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Time | Name ] 2 4 8 16 32

1 | Constant 1 | ] ] 1 ]

log n | Logarithmic | 0 1 2 ; 4 5

n | Linear 1 2 4 8 16 32
nlogn | Loglinear |0 2 8 24 64 160
n? | Quadratic | 4 16 64 256 1024

n 3 Cubic 1 8 64 512 4096 32768

Fob Exponential | 2 4 16 256 65536 4294967296

n! | Factorial 1 2 24 40326 20922789888000 26313 x 103 3
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Time for f (n) instructions on a 10” instr/sec computer
n fm=n_| f(m)=logan | f(n)=n> | f(m)=n’ | f(n)=n f(n)=n"’ f (n)=2"
10 Olps .03us Aps Tus 10us 10sec 1us
20 02us .09us Aps 8ps 160us 2.84hr 1ms
30 03us A5us 9us 27us 810us 6.83d Isec
40 .04us 21us 1.6s 64Ls 2.56ms 121.36d 18.3min
50 .05us 28us 2.5us 125us 6.25ms 3.1yr 13d
100 10us .66us 10us Ims 100ms 3171yr 4%10Byr
1,000 1.00ps 9.96s Ims Isec 16.67min | 3.17¢10%yr | 32%10%%3yr
10,000 | 10.00us 130.03ps 100ms | 16.67min 115.7d 3.17%10%yr
100,000 | 100.00us 1.66ms 10sec | 11.57d 3171yr 3.17108yr
1,000,000 1.00ms 19.92ms | 16.67min | 31.71yr 3.17%107yr 3.17%108yr
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Statement Asymptotic complexity
Void add (int a [J[MAX-SIZE...) |0
{ 0
int i.j; 0
for(i=0;i<rows; i++) O(rows)
for(j=0; j<cols ; j++) O(rows.cols)
Clil[j1=a[il[i1+blil[i]; O(rows.cols)
s 0
Total O(rows.cols)
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f(n) = 3n+2
3n+2<=4n, forall n>=2=>» 3n+2=0 (n)
3n+2>=3n,foralln>=1 = 3n+2=Q (n)
3n<=3n+2<=4n,foralln>=2 =»3n+2= O (n)

f{n) = 10n2+4n+2
10n2+4n+2 <= 11n2, for all n >= 5 =» 10n?>+4n+2 = O (1?)

10n2+4n+2 >= n?, for alln >=1 = 10n2+4n+2 = Q (1?)
n? <= 10n?+4n+2 <= 11n?, for all n >= 5 = 10n*+4n+2 = O (1)
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100n+6=0(n) /* 100n+6<101n for n=10 */
10n2+4n+2=0(?) /* 10n2+4n+2<11n? for n=>5 */

6*2"+n*=0(2") /* 6*2"+n?<7*2" for n>4 */



