Homework #8 Solutions

1. Calculate the following Fouier sine/cosine transformations. Please include
the domain which the transformations is valid.

a) Fe{e ™ ®},a>0,2>0= f(z) =%
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2. Calculate the following transforms.
a)F{f} where f(z) = é(x —xg),20 € R
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b)F{f} where f(z) = e *l*l ks € RT
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3. The convolution of 2 functions is defined as:
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a) Show that F{f * g} = V2rF{f}F{g}
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b) Find the convolution of f(z) = d(x — x¢) and g(z) =e™*

(fxg)(x) = /OO 5(p— Io)ef(x*p)dp — _e(@—w0)
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old.a) Write down the integral definitionof auto-correlation and cross-correlation.

Cross-correlation: (f % g f *t)g(x + t)dt

Auto-correlation: f(—7 f_ ft+7)f(t)dt
old.b) Compare and contrast cross-correlation and convolution.

The probability distribution of the difference -x+y is given by the
cross-correlation while the convolution gives the probability distri-
bution of the sum x+y.

(x,y are independent random variables)

old.c) Describe an application of cross-correlation related to signal processing.

Cross-correlation, in signal processing, is commonly used to find
features in an unknown signal by comparing it to a known one.

4. Given the ODE

Y +y=flz) —oco<z<oo
let f(z) = 6(z) @

a) Calculate the frequency response
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b) Calculate the Green’s Function
Let (zw+1) = g(w) and F~ g} = g(t) = V2me t,t >0
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Green’s Function: e~ (t=»)
c¢) Using convolution, find the steady-state solution.(2 pts extra)

y(t) = / 5(p)€f(t7p)dp — et
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