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What is the Riemann-Stieltjes Integral?
The Riemann-Stieltjes integral is a generalization of the Riemann integral that extends the concept of 
integration to functions with respect to another function, rather than just the variable itself.
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Properties of the Riemann-Stieltjes 
Integral

Linearity

The Riemann-Stieltjes 
integral is linear: the integral 
of a sum is the sum of the 
integrals.

Integration by Parts

Similar to integration by parts 
in the Riemann integral, the 
Riemann-Stieltjes integral 
has an integration by parts 
formula.

Change of Variables

Like the Riemann integral, 
the Riemann-Stieltjes integral 
can be transformed through 
change of variables.
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Difference from the Riemann 
Integral

1 Integration Measure

In the Riemann-Stieltjes integral, the 
integration is defined with respect to a 
general increasing function, whereas 
the Riemann integral uses the variable 
itself.

2 Wider Applicability

The Riemann-Stieltjes integral allows 
for more flexibility in choosing the 
integration measure, making it 
applicable to a broader range of 
problems.
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Applications of the Riemann-Stieltjes 
Integral

Financial Analysis

The Riemann-Stieltjes integral 
finds applications in finance, 
especially in the analysis of stock 
market data and derivative 
pricing.

Signal Processing

In engineering, the Riemann-
Stieltjes integral is used in signal 
processing to analyze and 
process signals with respect to 
another signal.

Physics

In physics, the Riemann-Stieltjes 
integral is employed to study 
motion and calculate quantities 
like work, energy, and 
momentum.
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Techniques for Evaluating Riemann-
Stieltjes Integrals

Numerical Methods

Approximation using Riemann sums

Trapezoidal rule

Simpson's rule

Integration by Parts
Integration by parts can often simplify and 
evaluate Riemann-Stieltjes integrals through clever 
choice of functions and integration measures.
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Examples of Riemann-Stieltjes Integrals

1 Example 1

Compute the Riemann-Stieltjes integral 
of a step function with respect to a 
piecewise constant integrator function.2Example 2

Evaluate the Riemann-Stieltjes integral of 
a continuous function with respect to a 

monotonic increasing integrator function. 3 Example 3

Determine the Riemann-Stieltjes integral 
of a discontinuous function with respect 
to a jump discontinuity integrator 
function.
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Conclusion
The Riemann-Stieltjes integral is a powerful mathematical tool that extends the concept of integration to a 
broader range of functions. Its properties, applications, and evaluation techniques make it an invaluable tool 
in various fields of study.
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