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6.003: Signals and Systems

Fourier Transhioem

Nowerber 10, 2000

Mid-term Examination s#£3

Wednesday, Movenber 18, 7F:30-9:30pm, Walker Mesmorial
(thi= exam is after drop date].

Py recibations om the day of the exam.
Coverage:  comuobatve with more emphass on recent mmasterial
bectures 1-18
hormessorks 1—100
Heownessork 10 wnll mork colbected or gradded. Solotions will b posbed.
Closed book: 3 page of mobes I:-!-I-a w 11 imches; front and back).
Designed o= 1-our escam;, b bours b cormphbete.

Review s=saons during open office howurs

Conflict? Contact frecsmam@mit.edo by Friday, Movenber 13, 2009,

Last Week: Fourier Series

Fepresenting persodic signals as surmes of sanososds.

» memww regresentabions for systerms o filbers,

This wesk: gemeraloee for apenodic sipnals.

Fourier Transfornmn

An aperosfic =gl can be thosght of as periodic wath infinibe period.

Let (8} represent an aperiodic =agnal.
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Then zt) = _]_Im £(1].

Fourier Transhiormm

Represent =r(t) by its Fourner series.
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Fourier Transfomm
Doubling period doubles #2 of harmonies in given Frequenscy inberal.
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Fouwrier Transfiornmn

Ax T oo, discrete harmonic amplitudes  « a3 continuom Ew).
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Fourier Transformn

Ax T oo, wymbhe=as =um o« imbegral.
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Fowrier Transfiormn

Replacng Elw) by Xi{jpe) yickds the Fourier transfonm relations.

Efw) = X(s)|, = X(u)
Fourier transform

X fui)= f_: (e~ Py

( “analy==" eguation)

( "wynthe=e" equation)

I[I:I—% j: X (o) dhu

Relation between Fourier and Laplace Transformns

I the Laglace tramsform of o =gl eosts and if the BOC includess the

jw awis, then the Fowrer transform s equeal to the Laplace transform
evalsted on the jw axis

Laplare transform:
X(#) = F (" e

Fourier Lranesform:
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Relation bebween Fourer and Laplace Transfiornms

Relation etwesn Fourder and Laplace Transformns

Fowrier transform “inherits™ properties of Laplace transform.

Froperty x{1} Xi#) X[ gur)
Linwarity ary(l] | beg(l)  aXy(s) | bEg(s)  aXy(po} | BX(H)
Time shift 2t Ig) e 0 X (5] e~ Pln X ()
. ) 1 £ 1 Juw
Time scale 2l m,.'-_" {E] Hx [:
Differentiation Lid] X{#) X )
Musitiply by £ et ?'ix{,.] ;'ix{;n..}
_ Comwalution 2y () = 2L} Xyla) = Xyls) Xy [ar) x Xyl

There are al=o important differences.
Compare Fourier and Laplace tramsforms of s} = « i)
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Laplace transform

x[.}-f_:ﬂ-*qu]rﬂa-f.c—m*.ﬂ- -

s Refs} = 1

a coenplex-waleed function of comgles domain.

Fourier tranesform
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a conmplex-yvabheed function of real domaim.
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Laplace Transform Fourier Transfornmn

The Laplace tramsfonm mmaps a foncban of time § bo @ coemnples-ssaloed T Fowrier bransfonm maps @ function of Gime ¢ Lo a complec-salued
function of complex-valued domam s. function of real-svabhsed dormain e,
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Frequency plobs prosnobe mtoition in ssays nob peesibbe with s,

Check Yoursell

Laplace Transform

- Laplace transfornm: compdaecwaloed fonctbon of comples dosmain.
[ Fid the Fouwrier transform of the following square puise,

e el - [ (e )|

1. £|I:'_1n.-]-£[ﬂu ) 2. Jf.l,‘_jn.-]-i:inu

a. x.gﬁ]-é[# ) A ..L".l;'_jn.-]-;:im...l

5. mm o the above

Fourier Transhiormm Fourier Transfomn
The Fourner transform s a function of resl domaine frequency o Chrve of thee most wseful features of the Fowrier transform (and Fowrier
Thie e Eadica series) is the smple “inverse™ Founer transform.
1
X =
el i1 i Fi X ()= J|r= e {Fowrier transfornm)
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