· Average time requirements for linear searching will require us to consider the prob(target is in the array), and prob(target is not in the array)

· This will give us an equation such as:

· c1*n + c2

Big Oh notations

· Search algorithm

· Best case: 1 = O(1)

· Worst case: n = O(n)

· Average time: c1*n + c2 = O(n)

· f(n) = O(g(n)) if there exist two positive constants c and n0 such that |f(n)|<= c*|g(n)| for n > n0.

· 5*n+20=O(n)

· Find c and n0 to prove the above

· c = 6 and n0 = 20

· 5n+20 <=6n for n > 20

· 7n + 30=O(n)

· c = 8 and n0 = 30

· So using Big Oh notations, there is no difference between 5n+20 and 7n+30. Both are O(n).

· An algorithm that takes 4n+90 and another algorithm that takes 9n+30, are the same with Big Oh notations.

· Rule of thumb to calculate Big Oh for an expression

· Delete all the constant terms, delete all the lower order terms, what is left is your Big Oh

· 7n^3 + 9n^2+45=O(n^3)

· if f(n) is a polynomial, pick the term with highest exponent and delete the constant.

· 1< log n < n < log n! < n log n < n^2 < n^3 << 2^n < n!<n^n

· 78=O(1)

· Actually, big Oh notation is not adequate. For example, 5n+20=O(n)=O(n^2)=O(n^3)=.....

· Conventionally, we find the big Oh with the smallest order.

· The book has more notations such as omega, theta, which give proper mathematical description, but we will skip that.

· We use these notations to compare algorithms

· Look at Fig. 2.24 and 2.25 on pp. 100-101

· They show you the difference between these functions as n increases.

Templates

#include <iostream.h>

#include <time.h>

// The following is not a function

// It is template of a function.

// In that template T is a variable

// which can be a class such as int, double, complex

// The compiler does not (can not) translate a template

// Whenever you make a call such as

// int a[50]; InsertionSort(a,50);

// the compiler will create a function called

// InsertionSort(int a[], int n) from the template

// Whenever you make a call such as

// s_rec s[500]; InsertionSort(s,500);

// the compiler will create a function called

// InsertionSort(s_rec a[], int n) from the template

template<class T>

void InsertionSort(T a[], int n)

{

        for(int i = 1; i < n; i++)

        {

                T t = a[i];

                int j;

                for(j = i - 1; j >= 0 && t < a[j]; j--)

                        a[j+1] = a[j];

                a[j+1] = t;

        }

}

void main(void)

{

    int myarray[]={12, 67,24,25,100,99,98,21,86,10};

    InsertionSort(myarray,10);


for(int i = 0; i < 10; i++)



cout << myarray[i] << ' ';


cout << endl;

}

