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Special Functions 
 
 
 
Unit step function 
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Delta Function 
 
 Dirac delta function is defined as 
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Error Function 
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Fourier Transform 
 
Define Fourier Transform (Exponential) 
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The inverse transform is 
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The above two equations are a Fourier Exponential Transform Pair. 
 

 ( ) ( )∫
∞

′′′ω=ω
0c xdxfxcosf  

 

 ( ) ( )∫
∞

ωωω
π

=
0 c dfxcos2xf  

 
 
Applications to Differential Equations 
 
Fourier Exponential Transform of derivatives 
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Example: Find that satisfies the following differential equation: f
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Take Fourier Exponential Transform 
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Table of Fourier Exponential Transform Pair 
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 Probability and Random Processes 
 
 
 In this section, capital letters identifies a random variable and lower case letters 
are used for coordinate systems. 
  
Distribution Function 
 
The distribution function 
of a random variable Y is 
defined as the probability 
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Density Function 
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Expected Value 
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Variance 
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Stochastic Process 
 
 Ensembles of random functions of time (or space) are referred to as stochastic 
processes.  For fixed time, a stochastic process becomes a random variable.  Every 
sample of  a stochastic process is a time function. 
 

t 
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Statistics of a stochastic process may be evaluated similar to those of a random variable. 
For example, the mean value is given as 
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Time Average 
 
 Time averaging over an interval (0,T) is defined as  
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Autocorrelation 
 
 The autocorrelation of a random process is defined as  
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where  is the time difference, an it is assumed that X(t) is a stationary random process. τ
Note that  
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Energy Spectrum 
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Linear Systems 
 

Consider a linear system with impulse response h(t) and a system function )(H ω  
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The solution then is given as  
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More generally, 
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Useful Integrals 
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Vector Identities 
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Stokes Theorem 
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Divergence Theorem 
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