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In advanced data manipulation and computational tasks using R, it is frequently necessary to

construct a large matrix by repeating a specific value or pattern multiple times. This process,

known as matrix replication, is fundamental in various statistical models, simulations, and array

programming. While base R provides functions for replication (such as rep() or matrix()),

replicating an entire vector or array across both dimensions efficiently often requires a specialized

tool that mirrors functionality found in other environments like MATLAB.

Fortunately, the pracma package offers a highly effective solution: the repmat() function. This

function streamlines the creation of large, repetitive matrices, saving significant time and

complexity compared to writing manual loops or complex base R code. This guide will detail how to

properly utilize repmat() for common replication tasks within the R programming environment.

Understanding the repmat() Function and Syntax

The repmat() function is specifically designed to replicate an input array, vector, or scalar value in

a block-wise manner across specified dimensions. Its name, derived from "replicate matrix," clearly

indicates its core purpose. It is a powerful utility for transforming a small dataset or value into a

larger structure required for calculations or initialization steps in advanced numerical methods.

The basic syntax for the repmat() function is straightforward, requiring the object to be replicated

and the number of repetitions along the rows and columns.

repmat(a, n, m = n)

The arguments define the precise mechanics of the replication:

a: This is the crucial input--the name of the vector, scalar, or matrix that needs to be replicated.

n, m: These arguments specify the replication factors. n is the number of times the input a is

replicated vertically (row-wise), and m is the number of times a is replicated horizontally (column-

wise). If m is omitted, it defaults to n, resulting in a square block replication.

The following practical examples demonstrate how to harness the flexibility of the repmat()

function across various scenarios in R, from creating simple uniform matrices to generating

complex patterned data structures.

Installing the Required R Package

Before attempting to use the repmat() function, it is essential to ensure that the necessary

package, pracma, is installed in your R environment. The pracma package is an extensive

collection of numerical analysis and mathematical functions, often mirroring capabilities found in

MATLAB.
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If the package is not already installed, you can easily add it using the standard installation

command in your R console. Once installed, you will need to load the library into your current

session using the library() function before executing any pracma functions.

Use the following syntax to install the pracma package:

install.packages('pracma')

After successfully installing the pracma package, load it using library(pracma). You can then

proceed immediately to use the powerful repmat() function for all your matrix replication needs.

Example 1: Generating Uniform Square Matrices

A common requirement in statistical programming is the creation of a square matrix where every

element contains the exact same scalar value. This structure is often needed for identity matrices,

covariance initialization, or as a placeholder during array operations. While this can be achieved

with base R functions, repmat() provides an exceptionally concise and readable method.

Suppose we wish to generate a 5x5 square matrix where every entry is the number 1. Since we

are replicating a single scalar, repmat() treats the scalar as the fundamental unit to be tiled across

the specified dimensions. Because we want a square matrix, we only need to specify the scalar

value (the input a) and the replication factor (the argument n).

The following syntax demonstrates how to create a matrix with 5 rows and 5 columns where each

value in the resulting matrix is equal to 1:

#create 5x5 matrix in which each value is equal to 1

repmat(1, 5)

1 1 1 1 1

1 1 1 1 1

1 1 1 1 1

1 1 1 1 1

1 1 1 1 1

To populate the matrix with a different scalar, simply replace the first argument in the repmat()

function. For instance, if the requirement shifts to creating a 5x5 matrix filled entirely with the value

10, the adjustment is minimal, highlighting the function's ease of use and flexibility.

We can use the following syntax to create a matrix with 5 rows and 5 columns in which each

element is equal to 10:

https://en.wikipedia.org/wiki/Matrix_(mathematics)
https://www.rdocumentation.org/packages/pracma/versions/1.9.9/topics/repmat
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#create 5x5 matrix in which each value is equal to 10

repmat(10, 5)

10 10 10 10 10

10 10 10 10 10

10 10 10 10 10

10 10 10 10 10

10 10 10 10 10

Example 2: Populating Matrices with Random Values

Beyond fixed scalars, repmat() is exceptionally useful when combined with other R functions, such

as those that generate random numbers. A frequent task in simulation and initialization steps

involves creating a matrix where every cell holds the same random number, drawn from a specific

probability distribution.

To achieve this, we can embed a function that generates a single random variate directly within the

repmat() call as the input argument a. We will use the runif() function, which is designed to

generate random numbers from the Uniform Distribution. The key here is to call runif(1, min=0,

max=10) only once, ensuring that the same resulting random number is replicated across the

matrix, not a sequence of different random numbers.

The following syntax creates a 5x5 matrix where every value is identical, having been derived from

a single draw from the uniform distribution between 0 and 10:

#create 5x5 matrix in which each value is same random number

repmat(runif(1, min=0, max=10), 5)

2.459905 2.459905 2.459905 2.459905 2.459905

2.459905 2.459905 2.459905 2.459905 2.459905

2.459905 2.459905 2.459905 2.459905 2.459905

2.459905 2.459905 2.459905 2.459905 2.459905

2.459905 2.459905 2.459905 2.459905 2.459905

As shown in the output, this process results in a 5x5 matrix where every element holds the same

value (in this specific execution, 2.459905). This number was generated once using the runif()

function, drawing a single random value from the Uniform Distribution with a defined range of 0 to

10. The repmat() function then efficiently tiled this single value across all 25 required positions.

https://en.wikipedia.org/wiki/Uniform_distribution_(continuous)
https://en.wikipedia.org/wiki/Matrix_(mathematics)
https://en.wikipedia.org/wiki/Uniform_distribution_(continuous)
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Example 3: Creating Patterned Matrices from Vectors

One of the most powerful applications of repmat() is replicating a vector to form a large, patterned

matrix. This is especially useful when creating design matrices or structures where rows must

follow a repeating sequence of values. When the input a is a vector, repmat() replicates this entire

vector structure both down the rows and across the columns.

Suppose we want to create a matrix where the sequence (1, 2) is repeated five times horizontally

across the columns and five times vertically down the rows. The resulting matrix will have 5 rows

and 10 columns (since the input vector has length 2, and it is repeated 5 times horizontally, 2 * 5 =

10 columns).

We can use the repmat() function with the following syntax, utilizing the c() function to define the

vector input:

#create matrix by repeating 1, 2 exactly 5 times

repmat(c(1, 2), 5)

1 2 1 2 1 2 1 2 1 2

1 2 1 2 1 2 1 2 1 2

1 2 1 2 1 2 1 2 1 2

1 2 1 2 1 2 1 2 1 2

1 2 1 2 1 2 1 2 1 2

The structure clearly shows that the vector c(1, 2) was replicated five times across the columns

to form the row pattern, and then this resulting row structure was replicated five times down the

matrix, demonstrating the block-wise replication capability of repmat(). You can substitute the first

argument in the repmat() function with any vector of values to generate diverse and complex

repeating patterns tailored to your data analysis needs.

Additional Resources

The following tutorials explain how to perform other common tasks in R:
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