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Random Walk and Binomial 

Distribution 

 • Elementary statistical concepts and examples 

• The simple random walk problem in one 

dimension 

• General discussion of mean values 

• Calculation of mean values for random walk 

problem 

• Probability distribution for large N 

• Gaussian probability distribution 



Elementary statistical concepts and 

examples 

     Each step the drunk takes is of equal length l. The  

probability to right is p, while the probability to left is q = 1 – 

p. After N steps, what’s the probability PN(m) of his being 

located at the position x = ml? 

The drunkaed’s  random walk in one dimension 



Elementary statistical concepts and 

examples 

Example of a random walk in two dimensions Example of a random walk in three dimensions. 

The single self-interstitial migration in alpha-

iron  at 950K . 

. 



The simple random walk problem 

in one dimension 

The 8 sequences of steps which are 

possinble if the total number of steps 

N = 3. 

. 



The simple random walk problem 

in one dimension 



General discussion of mean values 



Calculation of mean values for 

random walk problem 



Calculation of mean values for 
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Probability distribution for large N 



Probability distribution for large N 



Gaussian probability distribution 



Gaussian probability distribution 
And 

The mean values 



General Discussion of the Random 

Walk 
• Probability distributions involving several 

variables 

• Comments on continuous probability 

distribution 

• General calculation of mean values for random 

walk 

• Calculation of the probability distribution 

• Probability distribution for large N 



Probability distributions involving 

several variables 



Comments on continuous 

probability distribution 
One dimension Two dimensions 



Comments on continuous 

probability distribution 
Functions of random variables 



General calculation of mean values 

for random walk 
Functions of random variables 



The single self-interstitial diffusion in alpha-iron  at 950K via SLD 

100 200 300 400

1.6x10
-4

1.8x10
-4

2.0x10
-4

2.2x10
-4

2.4x10
-4

 

D
if

fu
si

vi
ty

 (c
m

2
/s

)

Time Interval (ps)

 T = 950K

General calculation of mean values 

for random walk 



The single self-interstitial diffusion in alpha-iron   

at different tempreture via SLD 
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E ≈ 2.63609× kBTm ≈ 236.929 meV   

General calculation of mean values 

for random walk 



General calculation of mean values 

for random walk 



Probability distribution for large N 


