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Mathematical Expressions of Amplitude 

Modulation 

According to the standard definition, “The amplitude of the carrier signal 

varies in accordance with the instantaneous amplitude of the modulating 

signal.” Which means, the amplitude of the carrier signal containing no 

information varies as per the amplitude of the signal containing 

information, at each instant. This can be well explained by the following 

figures. 

 

 

The first figure shows the modulating wave, which is the message signal. 

The next one is the carrier wave, which is a high frequency signal and 

contains no information. While, the last one is the resultant modulated 

wave 
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Mathematical Expressions 

Following are the mathematical expressions for these waves. 

Time-domain Representation of the Waves 

Let the modulating signal be 

 

 

 

 

 

 

 

.. 
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A carrier wave, after being modulated, if the modulated level is calculated, 
then such an attempt is called as Modulation Index or Modulation Depth. It 
states the level of modulation that a carrier wave undergoes. 

Rearrange the Equation 1 as below. 

 

 



 كلية الرشيد الجامعة

 

 اسس الاتصالات

 لحادي عشراالمحاضرة  قسم هندسة تقنيات الحاسوب

 م.م تميم محمد محمود 0202- 0202العام الدراسي  ثانيةالمرحلة ال
 

Hence, we can calculate the value of modulation index by using the 

above formula, when the amplitudes of the message and carrier signals 

are known. Now, let us derive one more formula for Modulation index 

by considering Equation 1. We can use this formula for calculating 

modulation index value, when the maximum and minimum amplitudes 

of the modulated wave are known 

 

Let  

Amax : is the maximum amplitudes of the modulated wave. 

Amin : is the minimum amplitudes of the modulated wave. 
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