
SealTopic : Poisson Summation Formula

X It] X(w)

#
Idea : XIt) is not periodic,

but what if I constructed a

periodic function out of it for fun?

Consider Plt)=x (t - k)

.
P(o) = X (0) + X (2) + x(-1) +X (2) +x( -2) +

- - -

① What about P11)?

P(17 = X (1) + X(0) + X(2) + X(-1) + x(3) +. -
-

This is just a rearrangement of P1O !

In general, P(t + 1) = P(t)
--

So P is periodic (with period 1) and we have constructed

a new periodic function out of x(t)

↳ What does its fourier series look line

-
& Before proceeding , let's make the technical assumption that

* (t) and X(W) "duay nicely" to that things don't blow

up to infining. Moreo

More precisely,
V +, w EIRSeen3To
w



Now let's go back to finding the fourer coefficients of P

Here, wo := 25t

So

Pn = + So PIt)e-2 jut dE

= 130X(t-k)e-Exint &t

= x(t-k)e-zine

Letting T= - -1 - Z & x (t) g2jn It de

t=0-> T= - k & this is 1 Since

+= 1 + T= rRx() nik are integers !
-

= & Six (t)e-inte

= 9 % X(4) e-zizijnt de

= 15 X(t) e-inde
= X(2πn)

-S
Now, writing P as A fourier series :

O

P(t) = no Pr e
jwant

·

Il - X (25th) etint

also [x(t-u)
n =-y

(by definition)

formula

Pre
summea

Thesesums are the same!

* X (1) = lincle
,

X(w)=rect (W/2)
then lin =

Soei1li #
111m.

-

Note : The SamplingTheorem ,
which we'll see week 7 ,

can be viewed as a reformulation of
-

the Poisson Summation formula. However , we'll devive it a different way in lecture.


