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Figure 1: A sinusoid with random phase 
 

This means that the random variable Θ is equally likely to 

have any value in the range 0 to 2π. The autocorrelation 

function of X(t) is 
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RX(t) = E[X(t + τ)X(t)] 
 = E[sin(ω0t + ω0τ) + Θ) sin(ω0t + Θ)] 

 1 

 
= 
 2E[sin(2ω0t+ω0τ+2Θ)]+2E[sin(ω0τ)] 
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cos(4πfct + ω0τ + 2Θ)] − cos(ω0τ ) dΘ 

 

The first term intergrates to zero, and so we get 

 

RX(τ) = 
 

1 
 2 cos(ω0τ) 
 

The autocorrelation function is plotted in Figure 2. 
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