MATH 421.03. ADVANCED CALCULUS FOR
ENGINEERING. SPRING 2014. QUIZ 4

1. (70 points) a)Let the function f(z) = 1,7/2 < z < 7 and f(z) = 0,0 <
x < 7/2. Expand it on [0, 7] in the both Fourier cosine and sine series.
b)Describe the sum of these series for all —oo < z < oc. Give explana-

tions and sketch the graphs.

¢)Specify the numerical series which are the results of evaluations for
=072

d) Take the sum of these cosine and of this Fouries series and consider it
as a Fourier series on [—m, 7. Describe the function which will be its sum.
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2 MATH 421.03. ADVANCED CALCULUS FOR ENGINEERING. SPRING 2014. QUIZ 4

2. (65 points) a) Give Euler’s formula.
b) Expand the function f(z) = e~ in the complex Fourier series on
(-1,1].
¢) Describe the sum of this series for all z.
d)Transform this series in the real Fourier series using the formulas con-
necting coefficients of real and complex series.
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MATH 421.03. ADVANCED CALCULUS FOR ENGINEERING. SPRING 2014. QUIZ 4 3
3. (65 points) Find the eigenvalues and eigenfunctions for the BVP on [O,MQ]

y" + Ay =0,y(0) = 0,y(1/2) = 0.
imb‘\i Cy 0oy QX +Cy Siw aX , Q;F'O
“&«(@):O 2 €20, 4a0=¢ La AL
| 0 s D Q2 ART
ZQ(,4/QJ>T~O ?,P gb\/\/ % :\7 ; «-5/: h’TQ ‘9 0\‘9\/)—»)/ k"ilz/, =
éW(Dc/BI w Iyt & ‘c
U,
7\5 /\407 )\'1“a2/ )
"&o\,l Q/A_ U\V)?’\/ UK ‘PCL 6:\’\/&\/ a%
\Aa(\j):D 1> 61;0/ \éc\(f\) = ﬁ»?v\/%\/a% |
Va( %)= © SR % =0 = %/‘G\:O (WJ”'W&”’&“’V‘)
o €iStn Vel iyt N<O.
S)N20, de(x) ZCorCaow
go(,O) ok ) ”;> QO:Q 9 30: CY
Yol *a)*& 20 = 20, ConA rands A ),



4 MATH 421.03. ADVANCED CALCULUS FOR ENGINEERING. SPRING 2014. QUIZ 4

4*. (20 extra points). If a function f(z) is even on [—p,p]. what can we say
about the coefficients of its complex Fourier series? Give a necessary and
sufficient condition. Give detailed explanations.
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MATH 421.08. ADVANCED CALCULUS FOR
ENGINEERING. SPRING 2014. QUIZ 4

1. (70 points) a)Let the function f@)=11<z<2and f(z)=0,0< =z <1
Expand it on [0,2] in the both Fourier cosine and sine series.
b)Describe the sum of these series for all —oc <z < o0. Give explana-
tions and sketch the graphs.
¢)Specify the numerical series which are the results of evaluations for
z=0,1.
d) Take the sum of these cosine and of this Fouries series and consider it
as a Fourier series on [~2, 2]. Describe the function w hich will be its sum.
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2 MATH 421.08. ADVANCED CALCULUS FOR ENGINEERING. SPRING 2014. QUIZ 4

2. (65 points) a) Give Euler’s formula.
b) Expand the function f(z) = €™ in the complex Fourier series on
[—1,1].
¢) Describe the sum of this series for all z.
d)Transform this series in the real Fourier series using the formulas con-
necting coefficients of real and complex series.




MATH 421.08. ADVANCED CALCULUS FOR ENGINEERING. SPRING 2014. QUIZ 4 3
3. (65 points) Find the eigenvalues and eigenfunctions for the BVP on [0,7/2]

Y+ Ay =0,/(0)=0,y/(7/2) = 0.
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4 MATH 421.08. ADVANCED CALCULUS FOR ENGINEERING. SPRING 2014. QUIZ 4

4*. (20 extra points). If a function f(z) is even on [—p, p|]. what can we say
about the coefficients of its complex Fourier series? Give a necessary and
sufficient condition. Give detailed explanations.
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