18.085 Quiz 3 December 6, 2012 Professor Strang

SoLWT oS
O

Your PRINTED name is:

Your class number is

ol <

(1) (27 points) This question is about the 2m—periodic one-sided pulse f(z):

(*5(4' f@)=e®for0<z<n, flz)y=0for -7 <z <0.
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a) Find the Fourier coefficients ¢y in f(z Zrkem
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(b) What is the decay rate of ¢, as k — o0o? What are all the singularities of f{z)

that produce this decay rate? You could graph f(z).
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(c) Asa — 0, what limit functidon F(z) do you get? What are the Fourier coefficients

of F(z)? {
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(2) (24 points) Ordinary multiplication of the numbers 404 and 111 produces a

convolution of the sequences 4,0,4 and 1,1,1.
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(a) What sequence comes out of that convolution (not cyclic)?
Where does 1+ 1+ 1 =3 multiplied by 4+ 044 = 8 appear in the ﬁﬁ

answer to part (a)? Maybe this is a check that 3rd graders could use!
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(b) The solution to the differential equation dy/dz = ay + s{z) with y(0) =0 is

8 poi®s o [ernn T T

./‘!Compute dy/ dx?to verify that this y(z) solves the differential equation.
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(3) (27 points)

(a) What is the cyclic convolution ¢® d of those sequences ¢ = (4,0 4) and
d=(1,1,1) (with N = 3)?
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(b) That convolution transforms to a component by component multiplication f.*g

What are the vectors f and g, and what is f.+ g and where is the factor N = 37
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dq}mm”mam matrix C gives cyclic convolution with ¢ = (4,0,4)?
do
c-[533]) Al cawes

/‘hah the columns of the Fourier matrix Fj are eigenvectors of C, and find
e ergenva.lues Is C an invertible matrix?? YGS
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(4) (22 points) Suppose I want tc use the Fourier integral transform to solve this
fourth-order differential equation:
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(a) Take the transform of all terms to find u(k). PR =3 4 é‘ iR
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(b) The solution u(z) will have jumps in which derivative (?) at which points z (?).
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(c) What is u(z) between z = 0 and z = 1?7 Do you recognize u(x)?
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