MATH 421. ADVANCED CALCULUS FOR
ENGINEERING. FALL 2014. MIDTERM 2

1. (60 points) 1) Fmd the Fourier serics on the interval

2 < x < 2 of the

fun(‘tum flz)=z* for 0 <z <2 and fiz J=0for =2 <z < 0.
) Describe the function which this series represents on the whole line

—’.\’; < r << 2.

3) Specify the numerical series corresponding to the

=2

1) Let us keep in the Fourier series only terms with Cosines.

points * = 0 and

Which

function will represent this new serics? Give complete e\plnmtmn\
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2 MATH 421. ADVANCED CALCULUS FOR ENGINEERING. FALL 2014. MIDTERM 2

2. (45 points) 1) Give the formulas connecting the coefficients of real and

uunplox Fourier series of the same function.
2) Compute the complex Fourier series of the function from Problem 1

on the interval =2 < x < 2 by 2 methods:

(i) by the direct computation of the coefficients:

(ii) by the transformation of the coefficients of the real Fourier scries
from Problem 1 in the coefficients of the complex series.

Compare the results.
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MATH 421. ADVANCED CALCULUS FOR ENGINEERING. FALL 2014. MIDTERM 2 3
3. (45 points) Find the eigenfunctions of the BVP

v+ Ay = 0.4'(0) = 0.y(1) = 0.
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4. (50 points) 1) Give the definition of the regular Sturm-Liouville problem

and state Theorem on its eigen values and eigen functions.
2)Consider the BVP

¥+ (cosz)y’ + (Asinzly =0, y(z/4)=0.4/(z/2) =0.

Put the equation in the self-adjoint (Sturm-Liouville) form and give the
orthogonality condition of the eigenfunctions.

Is this problem regular?
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