
?.1 Ttu founei hisrDrn ot,pe.io

Mo* pmdi.d disibl siemh de ipqiodi., rheJ ft nol sricdJ npcrirjve. rtre
Ionrier i.dsforn is rh. relevmt re.hdque of rhe rouder ai,ysjs ippticd ro

Thc Foud{ rhjsrom of. non psjodic ste.dl is

(Thh oqurtion is 6llod rhe mdrysi! cqudion, tr sho{ ho* fie !pd1odi. dgnil
cm b. .xprcsd h rclh ol inqi's'y lxponedidl (f snE!3 iM co$het Tic
sigrur *1,, en be synrhesiad or rusendrud rom irs lpedrum,f,) a!

Noi. $di: -fhg sp.ona'i dl { dttbl igidl jr ilv.$ rep.ri v. un jt. t][r ot u
lnu 0g $en.l

Exinlr.0,r): rind Lr lon d r{sftm ofsa ap.Liodl. sigmLlhoM bctow drd
skcrch its m.Bnituds ovq$. rdngc -2n < w <e,

X(^)



'r]1e Fouier rrsrom ofs nh pedodic a13m1 js

x(w) =27= -x(4)e tv"

x(v) = 21.-,x(a)dJw' = t(_z)erw + r(_1)er"+ ,os0 + ,(1),_rw

X(w) - 0,2 + o,4costu + a,4casw
lXc s?ednn h d Esl funcrton! rhod

'I1h s?ecbrm 15 pqiodk sd ir!psiod s:,

,a(1,4



The ros inptu pmpenis of thc kmsfom

nediry

4tn) e x{w)

d& (i) + ,xdr) e d.x(w) + ,x,(w)

11|n :(n-nO c x(w) .-!e
Tb. rim. lhin k cqulvol.il io muLllp y i rs rp4hlm by N iha8imry
cxponnrhl in $. ttuqud.y don.ii

xr @ '.(n) s ,rr (w). x,(y)
Tl'e lime don0in oolvolutloi h .{lulvrL6r ro ltuqEncy rcsF.r$



spe.tu or h isol&d uDn thpukc

L ,{(w) =:ff=-F:(n)?rwtr

6(u - 1l e x,(a) = 1.er"'
Irc Nsnihdc is {il1 niily,

rh! sD(hn of u ihp0l$ s litr di cqud onohl ot{U lrcquq qlsL
htrspcsuu' ihci  edwhit . i !e*wl, l@l jehrcoloj ,srncqmlNru!

b- Thc delayed iiD0h0 aaordiig ro rhc shin propuny

^ {rr= ! i r .os4r + (r  i  w)r= , ( ,= ian

but .hor h i phae shjli prupontoarl



7,3 FeqEncy ru$lon$ orLTI !y{cn

Th. rorid nnstbrn j! u$d b invetigdc $e sp.ctd ofdpoiodio digibl 3igid15.
'nor is lnolhcr scluL Bpp icarim is {bi iry b dcssibc thc tnqrcncy domaii

'lhc rcldtio$hlp of rhc oulp0t tbr 0 j-TI prcc.$or in bolh time ind frequcncy

in rhc rimc domdin, rhe iiput signol rfrl i3 coov.olved wit\ the iDpulse

rcspoi$ irdb pmduce ile outpui sien . b nequmcy€g, 6e upu $gn&

spdrun va,l k i\e pmdud or 1lE inpui spectum 1&/ and a rundion tfy\

af, is kiowtr I ihe sydetr ne'rufl.y ftslons.

Tho sp.crom olrhe inlut .nd ihe iequency rcspose nay bc . .orpl* nmbq it

lLl



The ourpur spedrm h obhined by 'nulriplc rhc maErihde ind dd rhc rh46
vt||) = x(\|).E@ = lx(w)l H(w) expl\\'\.
Tlre ftqumcy rtspon* .sn bl obhined eirhcr vh $o ]npuhe resFnse or
djrTdq$ rqudlon rhar described lbc ptocesoL.

rhc impu sd Espoxe rt, md 'hN rqury rlspon$ rt, r

,(w) =xf=,-^(rc'u
lrirDth (r-3)rcoNid*dr! imru ic r6pdr.
[(?t = 0.5rt(?D + 0 2s6(n - 1) + 0,12sd(n -

,r(u) =

2)

Di--r,(')d,",
0 5 + (o.slstw + (0 sta{/ry + (0 sle+rw +.

tr4=odrr,(n- k) = tx,_orrr(' e)

By r*ins rhe lonier h'sfom b bdlh Nidls. ecor{ling .o thc pniF.y of linerity

:i=.ar)(')a Jrr = xi=o rrr(,)e !t



U= H," , = !i"="a'rq

Thk squdior.ltow b nrd ihc frquency nslone of anJ, recuBive hd non

lxrnplc (t-4)r coGidtr rhe sy*tr dscrihed by .he fo dwiis dideEmc
equdion y(r) = 1,sli(n - 1)- 0,3sy(n-?) +r(n), tud rhc lieqrcmy

solutrm. r(n) .. 1.5y(n- o + 0.35y(n,2) =,(n)
d0= r ,d1= -1,5,d:  =0.35,b0 = I

xl."t'."-u'

L:Fi;;ri huaa"t'2't- "1"..'1t'4 Ll

%wan J'ff'renc' V-t""' 
" g-v = .pJ9 * u*'"r '<" < l

6 a.r-" ." ,r* ̂ \r+"re " 'r r""" .' '{ q1*' 
l

.2s2..\z h,-t " | #. sJslera

O jr."..- *" e.*"tl " 
'" 'l"l +\' N' -'^ w ' rl

i,,,., ,.r "J 
'!'td \rt \"--r o'', ("' 

" ' o



ft",t tL sp "Jr"n
"g",r', "J.;, si*'t r

L. x,";1"" rL i.rr"^,*

/-) = s.^r * zSG-r) +S("-z)

Ki) - (|nr3) - k(n q)

i' sL,da L"kd 'l:';'

,es7"ate t"5nlate |1tt^t 1
3- ,4 t"^lt"s' tt\l*

'%( ;+t k"X*^n'|,
+/", l^"&"; t" tt''

@
I

.4{c



A phdica sisnlt ma, a|{rrs bc inalysk ino ser of sjne lnd cosiic
ompoioh wirh lp!reDiaro amdnrils bd rkqkicies. urhr sisnar js 0 !!er
nudren (synhdrhat abNi rhe iiJN on!in), it oihi[ oiry cosjne. ir ir ir o1 odd
hdnn (rdjsyiukrjr.r !b $liDd trrsrn), it md.iJrs dry $lif rf rf"

ssid s p€riodic, ib ll$trmry.tnpon n h&noiicalj, r 4ed. th s]rcrh

^ir ',:;'', "'
."f ' :". " 

'  c q,r,(
, . . . . . * " . ,

] , ,  
. ," , ,"* | / ,  . j , . . , j r .  n. co,a1,r. , j  +*(. .

dBtriEr fdbc,id aLll! hy )cFou.d ftustorD.
lhe ,l qLMcyrlotrhiD .pprcid, & lsd tur n,roe hfirr runen!

. sinfn)id0t od *poiqnilt sismtr o.um ir rlE Drmd world, !r! wrri,
oc sig'trtis nor oftljts ryp!, n!u bc er ykd iDro LotrjnoDd4q!o,q*.
I't. rc:pti|s. or{0 r n pmcusr b,!0h suuh.omloncn. is truiLc sin e.i,
un o ry.tb' rhcohrlinLdetudphm., m.lheiuqrrly

r l m iDpu. sicn.t ir de{ibd b} irr liequojc} spccrm i& ir r_!pftrcsso by B rrcqumcy rqFas. rtu !h. ou!j( sisntrl qrBrurn 6
ron& [yn lrirli..,ion whi.h is sinr!rrd p$nr.,mi rh.1]me doDrtn

. - . , , " " " " " ' " " "

scd (ssh tu ro! p*N .i hig I



rouiq tusfomdroi of a sien,l gives ib slednnn. a comptmediry pmccs,

inyeGe rouier rmsronlion i o{s qm{dinc ihe sicmt.
Thc fourif trmslbn oftr coniiiuous sicnaLar4 i! detined .s

lvl'eE,Y/v./ tu thc spednnn orrf4ft i5 nhy bc rul or coDpld, y ts rhc Bdi.n
nequddy, i-rimcj xf4 -6 i'ruca rine sigml ,

Tb. iwds. rourhr tunsldn is defincd s

Er rph (6.l), - Find uid 3kdch dr spcdruh ofUE fottow ngsonrjnuo0s dgnil

x(w) = llx(t)t1vtdr

l.Y(w)l= .,+ ,



-12 = 0,707

6,3 Tr,e Drlcrele tDurier s.rios

A pdiodis disibl sicml con be rcplesld by

sp* r. The coefllcidb of its line slednn

tu{tn$cirs conbinen h $e siciaL. ftey my

a = ]lJl <"1"u t- 439

a Foudq sen6, it hs a line
indic.b n\e amounr or @ious
be ronnd using rhe equarion



:--f-

The Denod of ,4,.) is 4 smplc per leriod .$ irs Fouifl sdies nu$ nrer eEy
foft htrnoiic$,'fhe ril md ifsstnary pd ofine Founq sris coefici.nk ae

JT



-r.--.

rhs lp€ftdr coefficisnt e f0ihe

,(n) = 1+srrT+ k6-!

-r..r =*"tT_)

fo lowiog pqiodic digiht si$dts


