
Unit -2 

COMSOL Random Sequence Generation 

1. Introduction 

Random sequence generation in COMSOL plays a crucial role in simulating real-world 

phenomena with inherent uncertainty or variability. It allows engineers and scientists to 

incorporate randomness into their models, leading to more realistic and robust simulations. 

2. Key Concepts 

• Random Numbers: Sequences of numbers that follow no predictable pattern. 

• Random Distributions: Different probability distributions (uniform, normal, 

exponential, etc.) that govern the likelihood of certain values occurring within the 

sequence. 

• Monte Carlo Simulations: A powerful technique that utilizes random sampling to 

estimate the probability of various outcomes. 

3. Methods for Generating Random Sequences in COMSOL 

• Built-in Functions: COMSOL provides a variety of built-in functions for generating 

random numbers: 

o rand(): Generates uniformly distributed random numbers between 0 and 1. 

o randn(): Generates normally distributed (Gaussian) random numbers with 

mean 0 and standard deviation 1. 

o Other distributions: Functions for generating random numbers from other 

distributions (e.g., exponential, Poisson) are also available. 

• Global Definitions: 

o Users can create custom functions within the "Global Definitions" node to 

implement more complex random number generation logic. 

o This allows for greater flexibility and control over the characteristics of the 

generated sequences. 

• Scripting: 

o The COMSOL Scripting interface (using Java or MATLAB) provides 

advanced capabilities for generating random sequences. 

o This allows for the implementation of sophisticated algorithms and the 

integration of external random number generators. 

4. Example: Generating Random Points Within a Geometry 

Scenario: Let's consider a simple example of generating a set of randomly distributed points 

within a rectangular domain. 

Steps: 

1. Create Geometry: Define a rectangular region in the Geometry module. 

2. Define Random Variables: 

o In the "Global Definitions" node, create variables for the x and y coordinates 

of the points using the rand() function:  



▪ rand_x = rand()*width 
▪ rand_y = rand()*height 

▪ where width and height are the dimensions of the rectangle. 

3. Generate Points: 

o Utilize the "Point" feature in the Geometry module to create points at the 

coordinates defined by the rand_x and rand_y variables. 

4. Visualization: 

o Use the "Point Graph" in the "Results" section to visualize the generated 

points within the rectangular domain. 

5. Diagram: 

 
COMSOL model with a rectangular geometry and a scatter plot of randomly generated points 

within the rectangle 

6. Advanced Applications 

• Monte Carlo Simulations: 

o Simulate the effects of uncertain parameters by running multiple simulations 

with different sets of random input values. 

o This helps to quantify the uncertainty and variability in the model's output. 

• Stochastic Processes: 

o Model phenomena with inherent randomness, such as Brownian motion, noise 

in electronic circuits, and turbulent flow. 

• Random Geometries: 

o Generate geometries with irregular shapes or distributions, such as porous 

media, fractured materials, and rough surfaces. 

• Correlated Random Variables: 

o Generate sequences of random numbers with specific correlations between 

them to model real-world dependencies. 

 


