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ANSWER PART A AND B
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This is the convention that is most commonly used by physicists. There are other con-
ventions, but all of them should have two things in common: a combined factor of 1/27
pre-multiplying both integrals, and that exponentials in the kernels of both forward and
inverse transforms are conjugates of each other. Asmar defines the transforms more sym-
metrically so that a 1/,/27 factor appears before each integral.

Assigned problems:
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(a) Use residue calculus to evaluate f(t). Make sure you consider both ¢ > 0 and
t <0, and that your answer is continuous at t = 0.






Poles are the roots of the denominator: w^2+2iw-2 = 0


Solve the quadratic: roots are:


w1 = -i+1, w2= -i-1


w1-w2 = 2


By the residue theorem, f(t) = i*[Sum of the residues at the two poles]


Residue at w1 = exp(i*w*t)/(w-w2) @ w = w1
 =  exp(i*w1*t)/(w1-w2)

Residue at w2 = exp(i*w*t)/(w-w1) @ w = w2 


= exp(i*w2*t)/(w2-w1)

Hence, f(t) = (1/2)* [exp(i*w1*t) - exp(i*w2*t)]


Substitute w1 = -i+1, w2= -i-1 and simplify and use the fact that,


[exp(it)-exp(-it)] = 2*i*Sin t


we get, f(t) = -exp(t)*Sin t  <=   Answer
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Partial fractions:

1/[ w^2+2iw-2] = 1/[(w-w1)*(w-w2)] = A/(w-w1) + B/(w-w2)


A (w-w2) + B (w-w1) = 1


A = 1/(w1-w2);   B = 1/(w2-w1)


F(w) = [1/(w1-w2)]*[ {1/(w-w1)} - {1/(w-w2)}]


F(w) = (1/2)* [ {1/(w-w1)} - {1/(w-w2)}]


Now, we know from Fourier Transform tables that the following is a pair:


Exp(-at) (--( 1/(a+jw)


Now,  1/(w-w1) = i/(i*w-i*w1)


Hence 1/(w-w1) (( i*exp(i*w1*t)


Similarly,  1/(w-w2) (( i*exp(i*w2*t)


Hence f(t) = (i/2)*[ exp(i*w1*t) - exp(i*w2*t) ]


AS before, Substitute w1 = -i+1, w2= -i-1 and simplify


and, use the fact that [exp(it)-exp(-it)] = 2*i*Sin t


we get, f(t) = -exp(t)*Sin t  <=   Answer
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