
 

  

 

 

 

Counting 

 Counting algorithm allows the counting of a large number of events 

using a small amount of memory. The algorithm is considered one of the 

precursors of streaming algorithms, and the more general problem of 

determining the frequency moments of a data stream has been central to 

the field. 

Example: 

/* * C++ Program to Count the Number of ones in the given 

Number */ 

 #include<iostream> 

using namespace std; 

 int main(){ 

 int num, temp, count = 0; 

    cout << "Enter the number : "; 

    cin >> num; 

    temp = num; 

    while (temp != 0)    { 

        if (temp % 10 == 1) 

            count++; 

        temp = temp / 10;    } 

    cout << "The number of ones in " << num 

         << " is " << count << endl;} 
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This is a counting loop. Many people will monkey with the format to turn 

it into a sentinel loop. That is bad form; if you need a sentinel loop, 

use while or do-while statements. 

For example, prompt for and read in a positive integer and output the 

average of the positive integers less than or equal to this value. 

 float average; 

 long sum = 0; 

 short i = 0; 

 cout<<”enter positive integer: “; 

 cin>>max; 

 for(i=0; i <= max; i++) 

     sum += i;                              

 average = static_cast<float>(sum) / max;   

 cout<<"average is "<<average<<endl; 

Counting Rules 

A probability is a ratio. 

 The denominator records the number of possible outcomes in the 

“universe” of the experiment. 

 The numerator records the number of possible outcomes that 

match some description (an “event”). 

 The probability is the ratio of these numbers. 
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 Multiplicative Counting Rule 

 

• You have k sets of size ni. 

• You choose one element from each set. 

• There are n1 ways to do this for Set 1. 

• There are n2 ways to do this for Set 2. Etc. 

• Total # of ways of doing this is: 

n1 * n2 *… nk 

Counting Rules – Partitions 

 

• From one set to many sets – how many ways are there to choose ni 

items from one big set to put into each of k sets of size ni? 

• Note that we have selected 5 subsets of elements – four that go into 

the small circles and one that stays at home in the big circle. 

•  

Counting Rules – Permutations 

 

• From one big set to one smaller set – how many ways are there to 

choose n items from one big set to put into one smaller set when the 

order of the items matters? 

• From one bigger set of N items, you select one smaller set of n items. 

Order matters – as in a horse race: A , B, C is different than C, B, A. 

Counting and 

probability 

 

Lecture 4 


