
Mason's Gain Formula is a powerful tool used in the analysis and design of complex systems, 

particularly in control theory and network theory. It provides a systematic approach to calculate the 

overall transfer function or gain of a system by considering all possible signal paths. Here are some 

notes on the application of Mason's Gain Formula: 

 

Definition: 

 

Mason's Gain Formula, also known as the Mason's Rule or the Signal Flow Graph method, calculates 

the transfer function or gain of a system with multiple inputs and outputs. 

It considers all the individual signal paths in a system and their contributions to the overall transfer 

function. 

Signal Flow Graph: 

 

The first step in applying Mason's Gain Formula is to represent the system using a signal flow graph. 

A signal flow graph is a graphical representation of the system, with nodes representing system 

variables and directed edges representing signal flow. 

Paths and Loops: 

 

Paths: A path is a sequence of directed edges that connects the input node to the output node 

without revisiting any node. 

Loops: A loop is a closed path that starts and ends at the same node, possibly revisiting other nodes. 

Mason's Gain Formula: 

 

The gain of a path (P) is the product of the gains of the individual edges along that path. 

The gain of a loop (L) is the product of the gains of the individual edges along that loop, multiplied by 

a loop gain factor (1 ± feedback factor). 

The overall gain of the system is calculated using Mason's Gain Formula: 

Gain = (Σ(∆p_k * G_k)) / ∆ 

∆p_k: The determinant of the forward path gain matrix when the kth forward path is removed. 

G_k: The gain of the kth forward path. 

∆: The determinant of the gain matrix of the entire system. 



Application: 

 

Mason's Gain Formula is particularly useful in analyzing feedback control systems, electronic circuits, 

and communication networks. 

It allows for the calculation of transfer functions, closed-loop gains, and sensitivity functions. 

By considering all possible paths and loops, it provides a comprehensive analysis of the system's 

behavior and the influence of different components. 

Advantages: 

 

Provides a systematic and organized approach to calculate the transfer function of a complex 

system. 

Accommodates systems with multiple inputs and outputs, including feedback loops. 

Enables the identification of key paths and loops contributing to the system's overall behavior. 


