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Ch
.
3 .4 : CONVERGENCE OF FOURIER SERIES

Recall : Fouies Series Representation of a eT Periodic Sig.
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AlmostAll) periodic signals can be sepresented using tawsies series(E)e

②
.
Which periodic signals have a towies series representation ?
- To answesthis
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- The cool introduced due to this approximation is given as:
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- The quantitative measure of the size of the approximation essos is :
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-Now as NA

, Ent as more terms will be added to RNIt in

-Every continuous periodic signal hasa fausies Series Representationfoo which Ento as N-0 ·

- This is also toue foo many periodic signals with discontinuitiese

'Not all ! (or same a may be infinite,
%Log divergel

Or which are those periodic signals , which can't be representedvia Howies series ?



· There are two different classes of conditions that a
periodic sig, must satisfy to guarantee that it ran be
represented by or ES -

⑪ If sect has a
finite

eneogy ones a single period .

Ikdt<0
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- Again, if
art* desk not

- EN-xO , as N -x N

Remember :

- En = o doesnot imply that the sig . R(H) & Its IS representation
are qual at every value of 't

:

- It implies that these is no energy in their difference ·
· Now since the physical systems aspand to sig encogy- · from
this prospective RCH & its Is representation are
indistinguishable .

- Most of the periodic signals that we consider do have finite
energy over a single period , they can be sepresented
via ES :

- Example - pouvious decture .

-

⑧ If xt satisfies "Dischlet conditions
."

satisfied by essentiallyall periodic signals)
- Divichlet conditions
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The 25 periodic sig , is absolutely integrable overa period .

/1xdt < 0 - ⑭
I

- This guarantees that a will be finite .

a= * esknotdt
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- A periodic sig. that violates condition given in⑪ :
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.

It . In any finite interval of time, Rect) is of bounded variation .

That is
,
these is no move than a finite number of maxima

& minima dusing any single period of sig,
it
.

In any finite interval of time
,
there are onlya finite

number of discontinuities .

- Moreover each of these discontinuities is finite .



CONCLUSIONS

① too a continuous periodic sig. Si .e., which doesnot havediscontinuities
,
the ES representation converges

& equals
·the original sig. at every value of t

② too a periodic sig. With finite number of discontinuities
in each period , the Is depresentationintegral the sigoencoywhere except at the isolated discontinuity,at which the series the average value ofthe sig . on either side

agesthet discontinuity -

(In this ease
,
the difference blo the original sig. & its ES

representation contains no eneogy , a so
I
the two signals

can be
oses,

thought of as being the same too all practical
prop

Some ADDITIONAL UNDERSTANDING VIA GIBBS PHENOMENON

· Touncated ES approximation .
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- As NA
,
the sipples in the partial sum becomes compressed

towards the discontinuity .
- How any finite value of No the peak amplitude of the apples
·emailm

astant (by about 9% of the height of the



The touneated IS approximation xNct of a discontinuous
EN exhibitsig o C will
neas genealdiscontinuities .high forg apples

a

overshoot
H

- too such an approximation, a large enough value of N should
be chosen in practice so to guarantee that the
total eneogy in these sipplesa ⑮ insignificant .
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