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ENEE 610 F20
Homework #5 Due Tu 10/13/20 
1. Given is the 1x1 scattering matrix (=reflection coefficient) S(s)=[(s-1)(s+3)]/[(s+2)(s+4)] which is to be 
designed by factoring into S(s)=S1(s)S2(s). Using a circulator give a circuit to realize S(s) when

 
a) you choose S1=(s-1)/(s+2) and S2=(s+3)/(s+4).

 
b) you choose S1=(s-1)/(s+4) and S2=(s+3)/(s+2)

 
c) you choose S1=(s-1)/(s+1.5) and S2=[(s+1.5)(s+3)]/[(s+2)(s+4) {with a common factor
 (s+1.5)/(s+1.5) introduced into S(s)}
d) Discuss/compare differences between the three realizations [note that S(s) is bounded real

 
and rational = BR, so it comes from a passive circuit]
2. The Fourier transform of the Gaussian g(t)=exp(-πt2)​ over -∞<t<+∞ is known to be, √(-1)=j,
G(j2лf)=exp(-πf2) also for -∞<t<+∞. Here ω=2πf is radian frequency and f is frequency in Hertz.
a) Knowing that the Bilateral Laplace transform agrees with the Fourier transform for s=jω , give
 
G(s), the bilateral Laplace transform of the Gaussian.


c) Search the web for uses of the Gaussian. It is especially useful in quantum studies [1].
{as an aside note that the Fourier transform G(jω )=∫g(t)exp(-2лjft)dt=∫g(t)exp(-jω t)dt for the Gaussian can be checked by using d[∫exp(-л(t+jf)2)dt]/df in the following, [1, p. 2]}
∫exp(-лt2)exp(-2лjft)dt=∫exp(-л[t+jf]2)d[texp(-лf2)]=exp(-лf2)
[1] Nicholas Lerner, “Some Facts  about the Wick Calculus,” lecture notes on the topics of Pseudifferential Operators, Quantization and Signal, lecture notes for the  Internazionale Matematico Estivo, July 4, 2006, www. … . A rather advanced set of notes on the mathematics of Gaussians in Quantum theory. 
