MATH348 - July 27, 2009 NAME: K e

Exam IT - 30 Points g

In order to receive full credit, SHOW ALL YOUR WORK. Full credit will be given only if all

reasoning and work is provided, When applicable. please enclose your final answers in boxes.

1. (10 Points} True/False and Short Response

{u} Mark cach slaternent as either true or fake. No justification ia needed,

i. Suppose [ is a periodic Tunction such that f{—x) = —f{z]. The Fourier sexics representation of [

will have only cosine functions. 'F"
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ii. Every real Fourier scrics can be written as a complex Fourier series.

Teg See lH

ifi. The periodic cxtension, f*(x], of fx] is unigue,
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iv. The Fourier translorm of o function with evel symmetey has an odd symuweny.
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v. If a periodic function is netther odd nor even then the Fourier se:&eprescntatmn veill humve bowh

gine aned cosine fumolions.
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(b) Explajy wly every piecewise continuous lanetion defined on a hounded domain of B has a Pourier serics

ropresentation. .Q
The v ton be W—:\LA W

SPace. '?Miuc‘»lc E*LJC‘EAQH&\L n D -QM :
. e 3:&—?‘,_” ) -ov& Tia | A w\u&
l UV\-"'I}S émiq L\:G\J.la_,
Hon ke pride ond Tis hpe a FoS. Rep

(¢] How ix the Fourier integral related to the Fourier sorics? What is the purpose of each?
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{10 Poinls} Civen the following inregrals,
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L.q, 5 5 = [rf(:n}dx, -4—[1 — cor{2nm) = f firlcosinedr, — }{r:ﬂ f Sizisinineide,
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fa) Caleulate the real Fourier sexies of fizx).

-
‘?fx) TA, T Zﬂ\ma&u) -\-)!ﬂ A (v = a.

"o

(bi Caleulate the complex Fourder seriss of glx).
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(¢} Clalculate the Fourier weansform of Rix).

{d) Determine the symmetry of the function £z},
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(e} Determine the symmerry of the Mnction g{r).
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(f] Determine thggymmerry of the fimetion hiz).
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(g) Calewlale the real Fourier serics representation of gle).
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3. (10 Points) Below is the grapl of vhe function f.
H

(s} Find the Fourler coﬁinn;_-'_jmlf—rﬁrﬁe expansion of f. '
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(b) Find the {ourirtr sine half-range expansion of f.
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(¢] Graph the Fourier cosine hali-range expansion of f with a dashed linc and the Fourler sine half-range

expansion of f with a solid line on the axes below.




4. (10 Points) Find the complex Fourier series vepresentation of fla) = =, ¢ € (—w, 7}, where flz+27} = fiz).

n \
- Loy oyl

= 1 .
C‘“?ﬁgﬂ"—' dw = L L:“\T{’S=-\ ~iaT iy
2- 3
h)]

=11 —_ e . -
Zin £ =0

Ln,

GF A ) Wdn = T,
';T[S:_ Wﬁdﬂ

'FLR)* E cwefﬂ“-.-. v
4

Ve UKD

5. (10 Poiuts) Snppose that f iz given as.

z+1, -1=x<l
fizj=4¢ 1—x, O0<a<l . (1

&, utherwise

Caloulate the complex Fourier transform of f. Noting the identity, 28in?{yt = 1 — cos(2y), simphify as much
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as possible,
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6. (Extra Crodit]

:,:: -
() Let fiw) = Z V28w — n). Find the nverse Fourier transform of f.
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