
Lecture 34: Binomial Distribution 

 

Binomial Distribution 

 discrete probability distribution of the number of successes in a sequence of n 

independent yes/no experiments 

 Each has a probability of success p and a probability of failure q=1-p. 

 Also called a Bernoulli experiment or Bernoulli trial. 

 Mean: np  

 Standard deviation: pnpnpq 1  

 The probability of k successes in n trials with a probability of success p is: 
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n
  represents the  number of ways that k successes can occur in 

n trials. 

o i.e how many ways can I toss 4 heads in 10 flips? 

o i.e. what is probability of exactly 4 heads? 

o i.e. what is probability of at least 4 heads? 

o i.e. what is probability of at most 4 heads? 

 

MATLAB: nchoosek(n,k) 

 Calculates 
k

n
 

 

MATLAB: bar 

 A bar graph displays the values in a vector or matrix as vertical bars.  

 bar(Y) draws one bar for each element in Y.  

o The x-axis scale ranges from 1 to length(Y) when Y is a vector.  

 bar(x,Y) draws a bar for each element in Y at locations specified in x, where x is a 

monotonically increasing vector defining the x-axis intervals for the vertical bars. 

o Note that if Y is vector of probabilities for a binomial distribution, Y(1) will 

contain the probability value for k=0, or more generally Y(i) will contain the 

probability value for k=i+1.  
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Binomial Distribution (n=10, p=0.42, =4.2, =1.5608).

Prob(3<=x<=6)=0.79168.

Homework 

Write a function [px,m,s]=pdf_binomial(n,p,kmin,kmax) where: 

 

n=number of trials 

p=probability of success (0<k<1); 

kmin=min x value (0<=kmin<=kmax<=n) 

kmax= max x value (note: kmin and kmax can be equal) 

px= probablity that kmin<=x<=kmax 

  m=mean number of successes 

s=standard deviation 

 

The program should: 

 plot a bar graph of probability vs. k (the number of successes) 

 plot the bars from kmin to kmax in another color 

 caclulate p, px, m, s 

 

Once you have written the function, answer the following questions. 

 

1. You are conducting a six-sided die (one die) experiment.  If you roll 5 or 6, you 

consider the experiment a success.  Assume that you roll the dice 20 times: 

a. Find the probability of exactly 12 successes. 

b. Find the probability of at least 12 successes. 

c. Find the probability of at most 12 successes. 

 

2. Suppose you toss a coin 100 times.   

a. What is the probability of getting no less than 50 heads, but no more than 

60 heads (note: MATLAB will produce warning statements because it 

does not like big factorials. Don’t worry about these.) 

b. As the number of trials increases, what shape does the binomial 

distribution appear to approach? 

 

Turn the following on a MS Word 

document: 

 

 Your program. 

 Plot for Problem 1c. 

 Answers to 1 and 2.  

 

You may mimic the attributes displayed in 

this plot. 

 

 


