· Loops that are incremented or decremented by one, can be easily translated to a summation

· for(int j = 1; j <= n; j++) cout << a[j];

· 
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· for(int j = 0; j < n; j++) cout << a[j];
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for(int j = 0; j < n; j++)

for(int k = 0; k < n; k++)


cout << a[j][k];

· 
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for(int j = 0; j < n; j++)

for(int k = 0; k < j; k++)


cout << a[j][k];

· 
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· Some of the useful formulae

· 
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· 
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· 
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for(int j = 0; j < n; j++)


if(target == a[j]) return j;

· When we have conditions in the loop, there is no single answer

· Worst case time

· Best Case Time

· Average Time

· Best case: The first item matches the target, only one comparison is done

· Worst case: Target is equal to the last item, or not in the array. Note we are only looking at the “target comparison”. 

· Average time is calculated using the probability

· 
[image: image8.wmf]AverageTim

e

P

case

time

case

allpossibl

ecase

=

´

å

(

)

(

)


· Another way of finding out how long a program takes to run

· Write the program

· Time it

· See timeit.cpp

/* CLOCK.C: This example prompts for how long

 * the program is to run and then continuously

 * displays the elapsed time for that period.

 */

#include <iostream.h>

#include <stdlib.h>

#include <time.h>

/* Pauses for a specified number of milliseconds. */

void sleep( clock_t wait )

{

   clock_t goal;

   goal = wait + clock();

   while( goal > clock() )

      ;

}

void first(int n)

{


for(int i = 0; i < n; i++)



sleep(1);

}

void second(int n)

{


for(int i = 0; i < n; i++)



for(int j = 0; j < n; j++)





sleep(1);

}

void third(int n)

{


for(int i = 0; i < n; i++)



for(int j = 0; j < i; j++)





sleep(1);

}

void main( void )

{

   clock_t start, finish;

   double  duration;

   /* Measure the duration of an event. */

   cout << "First took " ;

   start = clock();

   first(100);

   finish = clock();

   duration = (1.0*(finish - start)) / CLOCKS_PER_SEC;

   cout << duration << " seconds" << endl;

   cout << "Second took " ;

   start = clock();

   second(100);

   finish = clock();

   duration = (1.0*(finish - start)) / CLOCKS_PER_SEC;

   cout << duration << " seconds" << endl;

   cout << "Third took " ;

   start = clock();

   third(100);

   finish = clock();

   duration = (1.0*(finish - start)) / CLOCKS_PER_SEC;

   cout << duration << " seconds" << endl;

}

· You don’t want write a complicated program only to find out that it takes forever to run

· That is why we do the apriori analysis
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