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—'>—|Q/te »{:reféuendj dow\c«m V@\(S(()ﬂ S represem%‘d
4 the Lundamental Pericd of the DEC
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— W ritine '
ot e B e 0w
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- N ok NS (8.67)
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-Eq- (8.68) |s called Hre Tpverse Discrete
Fourier Transterun _(I_DFT)

of XUk,

e Q,@-’rgn W'ﬁ’\i"k’t@

N k) = DFT{XC’”’%
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DET
A} e~ X[ L],

%A&Z‘ﬁ? Mways remember

"“‘"Tlmere S np 'an!/\,-erg,wé“ -@r@%m@s‘\cy VEPV”@S@M"{?&'{"‘“M
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Yor o Pevricdic m@im—‘re—\emgw ‘Sigﬁ’é’é(
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5.27]
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ﬂ
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TRERESSIOR

- You want tp s |
udo ¢ a7 A eh
Fhat 15 pregent g« sinusidd oseillation
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Sﬁ i f:& tg’ 7 - )‘
)‘g W;Q E W} ?\ ) /I\

and = ‘
COS L, N & +_T j L5 e
—Tt W@ Q’T('

- BL&,"r 'g%%é"%ﬁ(& jﬁ*{w ﬁ@% b&@ﬁﬁ,ﬁﬁﬁj f;f:}“i; ﬁfyﬁw%g&’g}i} D F’Fﬁ
Coellicients,
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-5 There are N coedlicrents XTed e
o<k SN-I.
=2 Bach eve vequiceld a Sum iavelving

N multiply-adds.
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pveduets,

- The -—\—-wp clugsic arﬂﬁ)‘f""'ﬁlﬂm; are ("6{”@@6
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PETiod MD s nke Wﬂ%{ﬁ WW”*‘JE‘C with
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riqht by % Samples, one pbtaing Hae

;"

, )
so-called Ccentered gpectrum’

new K

— U
Noas

314
710
,% O
)
l

L

ERELME IS

\
Or{ﬂ“ma\ I'4 | 4 5
-

S
-3

e , rad/awple | T[22

{Ma‘&’ﬁ.ai Tedey \ 2| 3 / 4

3.

31

P

7 aj

— Matlab W"évic@g a function (f—@?f%g&w;g?»tﬁ)
For c;\aivxj 4{,}{5’
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Relatimship  Between DFT, DTFT, and Z2-transtarss

—Recall Puat we have -

= XTAY, a length—N seguence defrved Cor
0<ns N-l. Tt has an N -point

DFT XTK] debned Lor O<k SN-I.
(_we vaferpref’xtnj Aas one p@r&;ﬁ_ a‘ff
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Civeular  Convolution

o

| (Ao knpun ac “peridre Comvoluton ”)

—{6& ATAY aud hTn are. g o(z'screfe -Tisme sn"?é?ﬁfs

witha dowen Z +L\
I e the “pl,. Y e g
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- A Yais CQSE.) .We. L\a\i(?..
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— Por wo \é}V\f}H\"M asclrefe-t{me 5.‘3%&?5
PRI WHNANNY g%y and by 255 HCE}/
let Y1) = Ao Ho

= The n ﬂgﬂ = IDFTNgYEij 1S & iemg‘?% N discrete-Fug
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~ All "hﬁjeﬁ’\ér) we  have
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— Now [e‘("g“ Compu‘hﬂ the C(‘Tﬁbd&{“ convolution  of

+he g@g}umcf% g ey ané WTn),

— Since ‘Hnej do not hove the <Sawe 'f’%ﬁ“") we mus-t
Viesk zer pad x0n) o length 4 by addng zeeus)
To the right. This gives us +he new 4 -point

Version @Nﬁ Ay = [v 2 3 07]
3
\"*]
o
11le
o T3

~The pericdic extension of +he 4-poinT Versia of xXTi]

15 given by
A ZM“'M*ZM )

ke t3p[n-2-44]
X0
Lol gl
%574‘"% A"l 123 45 69 &2l

~ The Pew"@ﬁa‘a extension ob hiny = Civer] s

g iven b
) uln-421= uln- a-42]

BAREERATARANBANS
o5l -t 0123456787 5.50



~- The circular Convolution of the +,, 4 -poiat

SCHULNCES %ty and Wtu3 s given by

3 ~
Yeln] = Z%’EQKD’\‘K]) 05ns 3.
K=o
—> Notice gt Yelad is a 4-poinT sequence,
345t ke 2ty and hiad.

— You cun think o¢ Veln) as the [inear
Convolu Fien of ?2[‘,,] with Z[ﬁ]j [1€.

el A NS
Yen] = 2_XCkT hin-k] , osns3.
K==
"“>B>f us\‘M3 madu?ar mr,‘—f—que‘f’:'éj you Can ww"h?_
Hcth\) C!\fref'Hj (A *{-—e‘rms ot —{—l‘e 4—POW1T
Seguences ~ruy  and hin) as

3
YWy = 2 XTKTh[<n=k% ] osne 3,

K=0

— Muyre 3@(/29%(\!-7) the civeular comvolution of Fwo
N~ poiat Sequences wrny awd htwy s an N-pomt
SEqpuence  aiyep @33

3~
= 2 XTEIh[<n-kd, ], 08N
fetd féZZ " 5.51



i ‘ o N,W .
= Now, re«ﬁefwf‘mj back 1 +he %mgﬁh P NI,
paqe G.50, lets compute the 4-point cireular
Convolution of +pe +wo Sequences

X0l =C01 2 30] and hpa=Cr1 1],

Ycln] = XTnIA) L)
3 |

= 2 XL h[Kn-k24 ]

k=0
- 5 ACD b O k)
K=o N
= ’)CCajl::Enj + X0 ?Cwl] + xtzZdh " 3
4+ x5 b [n-3)

=xw)-d txcn.-L+xz)-1+ %13 -4

= b, npE<ns 3
AN &
g A0 A B
— , L z 3
6 6 6 6.

= YW=
] P
= This 15 not the Sawe as +he linear

- 5 P VY g T
comvelytran TEUIH Grven mg(’gg@ 550



~ Anpther wiky dp tHhink about ite dhe circuler
convolution  ACAE) WTAY can be wy i Then as
the Sequence AT F@@MM%;PE;@@ by a civeculanTt
maty e constructed Lrewn WTT o

[ Yelbd j [ W&} KTN-1] Wen-2] o~ Eaf.’,!]j ﬁx&]?
AL WO WGl hu-t) e e WEE) || T
4el2) Z ] Wl WC) WD) e hOE] ][ X

L \jd:‘N_\‘]J 3 MEM,O &’\EM“"Z-J E’\EM‘K:P N e’\@j ‘ZT“"OJ

FALT + Cirewler  convolutien 18 Commutative,

That ¥S, Lo o N-pomt sequences

XTAY and hTa]] )

AWWKTD = WD Qxrad .
M we witl shew on Page 5.54 “E’h\éﬁ‘

DFTm§XCw3hta1§ = XT3 Heel,

I+ ‘@e!lows 'g\mm@ag{a'{"e(j -H.'\g\‘("

o @en) = IOFTy ¢ Xees ey §

= IDFT, { hred )(Crc)?
= !nD\]@')ch), QEY .

5.53



More DFT Frpf*&ﬁh@é

Cirenler  Convolution Pmper‘fy :

g ATnT ¢ DFTM XT F-j on A M‘;mj

DT
then Yo = '-xcnj. hin) &= XMoo,

Tl ey Z YV g

> Hog,

L(Z *TmIh[<n- M>N]> < ()

¢

Now, <h~m>N = (n-m) mad N, S0 we con writé
;Q;$<“"'M‘>M which iwmplies o< ¢ N-I andl

N=—w = ,e+ Ny 4\0(‘ Sewne i‘ﬂ+ﬁﬁef"f” I Then h=mt{+Nr,

Not R k N
Then ()= ) » Xtmdh[o] W, (meteir)
,Q:. M=0
N =

imtm iktﬂ \/\/.\, W \!\/Jk}\,) (%)
o)

Rut wrku - e.-a‘z,.,ﬂrkM/N m"‘_‘k = 4 .

N -l

g;
So (k) = Z%C»«‘;\WN Z (1wt

=Q

XtaHoey . @ebd, 5,54



Modulation ?ww 'ty (Frequency Convel m*m} :

%ﬁ ”{Cﬁ @WW’? Xt%{} amal L\Tﬁﬂ§< HZ g;j{ f{’%@,@
Aty Tl 20, Z X cm]) 5‘?[@ -my’]

DFV Sy mmaﬁy Fm;b@r‘ft'é )

" Tany DT
O C‘omu@q’%«ﬂ ' X¥[a] < X/ [_4 ’<>mj

wF [y ] <———) X0y
: W § ’

Conjugate g;ymmé‘%%m"é, This weans .
Ny

X0k = ){%E"(mk)“j ( _ XTED peviodically )

conjugate s ;mwe*%‘ e
Ref X012 Re{X[e00]§  ((feal port peridicell even)
L {Xtﬂ g: =D %X DHQ”]E (lwuginary poctpepodically 9@’4)
\Xcm‘ = | XCe) | (Mequitude pevicdically ew;)
204 X0 = ~arg KT} (Phase  eriodically odd)
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@ \‘Q 'X@&j - ”X%@r{} t XCQ Cﬁj WL\@,{“@
K Tny = é{%fﬁ“ﬂ'} + X‘@E{wn}w'}g 'S pe,vwi‘m(f/

CCNSJ\ Ujé%@ f‘y‘msﬂ.«
4 Loa 0] = 13 ra) — X ¥ re- ? : ced e ll,
avd  Kealrl® T (AT ] S perndically

C{;Mj‘u%a“‘?ﬁ
W P e
] DET | ot $ Y pmety g;j
Hen Xln) € e g X‘CK‘)E
DFT

X} € § Yo §
For AIn) ré«ﬁ!/ @ becomes ;

w36 real and X = %Pefn] ffpf“j
whee ')(P@{@ = "i{ AWy + A [0 N]}' s P@g,méf;;ffq f‘} Byein
QV?A (ng 5&3 = %: {’xﬁ'ﬂj-ﬁ XE<‘”>54]E 78 Ferfaﬂ'f(a/{y 06’/6//

DET
 Then Ype 0] &2 Re% XC@%
Xpo[@ éﬂ g ‘»&M{Xfﬂi ]
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Tt Lollows —Prw/) @;@ ) ding dwdef“/ ‘H\e&,‘i_

&) T A s complex, +hen

DFT
Re {xony — IGE "zme " Xti’"bd%

acﬁmixm% > %, [6)= %f Xte) = XT ~K>M‘]§

e ATy ¢ r@al am(;[? Pefr(oc!?mf% even,
“H/\Qﬂ XUQ (s I Gé‘J amd pé‘-ﬁr@d:’fﬁfj evey),

g CnJ s puve tmag fnayy and gi%@;#’“i:ﬁdﬁmffj @dﬁ/
on YE%&} S pute iwagitary and gws%@f?eﬁg}’if@ify add.

FET Nete:  EeT algorithms Give He bect

e e

Sg@é?éﬁ;wp when N ) —HA‘Q, len 3%\ of- “*‘i’gQ i{;’ﬁ Vé é’f /
1S o POW@F‘Q@’ 2. Tlmgj [,\ASJLQV;"(QQ% i+ was
Common P0cHE Yo zerp pad  the sigmal +y
malke Tthe 5@@%3?% G power of 7 ) e 12%)

' ifm / ’ ,::;f' . ey / e g . P
296, o by A sﬁ#ﬁ; ﬁﬁﬁ%ﬁéﬁ; e,

But wust modern EFT a(ﬁﬁrw‘%ms (ke FFE TW/
Wl/\‘ik/\ f% [T ‘ﬁ’\e Mf)i’é y"ﬁ‘fégmn{f V?VQW! ﬁﬁ‘ M&?&:&géjj}
have %@ﬁ odd rochiy awnzl prime Locdor FEET

x v 3 PO WL ] . 1§ &
wwmpiew entations thot are Lasdf

,}*i




— | nl na 1o Cgf a fe = =T
£ You are on'y Goiny o Co a ke = g
jau CoN Z2E€yp FQ{){ {0 a po WEf o 4 “f’?ﬁ,«;(g oy nt, .-

't wan't wmake o It of diflerence.

~ 1€ you need to do a lavge nuwbey o& N-point
DET®, ks woerth analyzing the tradeot€
between using  N-point odd vadix or pvime
Cactr FETY o z€0 paddiag + the
neayest power of T,

T i

v ; ¢
Using the DFT Lo Linear Con valutia
e | | | ” »

iration of DETY corvespomds

fution ta he +iwme cdomenn.

Y

H "
- Ppintwise (TP

)

EE)

4y ciTewlar oMY

, y A
| gatation 1§ ;?ﬁ:ffs 1a) 08 %ﬁ WE o
PP 8 FoanpfiiaTiory 15 AT WRd
w’%m% ﬁﬂWm%%W‘@%i

%iy@%ﬁ$

s
i

ineal convolution ©

ke

ytnl = Ko dhTn)

-% an imwf"f‘&eﬁ %W&w‘{?m g 5 et We ww"%ﬁw"é

linesr convolution uSing the (T 2

iy
%
N



— 1w othey wwd%; Can W€ W the Circunle
covdation YTI@htY 4 jmplement the
\tnear eom wolud icn KM ¥ 1 rn) 7

Y The answer 1S XEs.

- The Civculor convolu utian 6

NEd
o @t = xTOh -]

K=o

- Heye ; Wind i C,..@‘Fd;%‘&ftj @&%v@g ﬁmﬁ

- Yalned +aat @ave gl érfi*@j gt ot ‘Hme r\3H'
side of hTnd gqet ghitted ‘aa_gﬁﬁ in an the
Yeft cide ... and thats The waain
d flevernce %@%wﬁeﬂ cifcwlar cavelutian

a Wjﬁ i i

Ao Cos VQE w%"‘sM .

—> This can iﬁg fw“’ﬁgﬁ up )f zer ?@ddfm%

“uf
%Q £ k

— Siwee %@ QW@ f’gﬁ%gﬁsﬁfgg ML %;w;@ e
sowe \englng Ao iiply “ﬁ«e%f' DET Y, M
his implies that AT wmuet alsp B@%‘@@P £, 59



S \L a subbicient number of ZENS are ag;id@;[ y
then the circulsr cpyglution o4 the pad ded
sequences will be  4ye Same

as the |
conwlutien of the original  ceguences

£y @ﬁ f

~ lterels how "t works:

— S%?,?Qggy ’xigj‘ ;(j L\@g i@if‘gg"]ﬂ E\)g @V‘é’f L’\EME L’\@Q{?‘
lew ﬂ“'H‘\ Ng . |

=To compute the linear convalution
AT = AGY ¥ i)

Follow +aece steps .

l. Zew FG(J boHn XCn3  and hTnd om “‘Hwe ﬁ“’@fﬂ'
out 4y 4 %emﬁ"}h N7 N+N, -

Co“mpufﬁ ‘qu_ l\)wpw"ﬁf L =T % X[tj ama/
UKD of “4he 2epy —padded

3. Set Yoy = Xeay Hooy
4. o3 = IF T {Yred §

Z.

se@e@m@m@ <.

—Yor §?€€d) N s often rpunded up 7%) 7’{@@

Neavect ppwer of uup

5.60



Onlne LTI F.’Hrerivj withthe DFET

| | AL Altey,
- For V‘E‘.&i“’“‘h’me LTT ggﬁmai F\F’ééég’g“‘i’j; ts often

Yhe cate +hat we want to cowpute The S’;"ﬁmal

e b
T ~a{ W f—= Yy = %00 #hin)

Whepe L i an FIR frlter and +Hhe 5%3“”% of
The tapat TR s much wuch levaer Haan Hae
\enuth of  Hie faasal e Cu

Ength ot the twmpalse recpanse Wew) -« -

s0 That Ey Comparisen e |
e Sien +ial gj iy “f“z@ ,

- 7-1 51{51« cases, itS pot procdeal 4, take the bET
ot -

t;;‘fl g
e éwg 2 R A g
nibry) i@ SGnal  yrad,
) &
- Tpctend |

y s’“ﬁﬁ Ffeéera!:[e 5 éf‘eﬂk LlnT) uP into yg{ks
and take the DFET ot Cach blsck i‘%dﬁ;ﬁﬁ?ﬂﬁ(eﬁ ?lij -

= Then we can muitiply zep padded DETY 45 linear!
convelve eacln blyek. j

witi htn),
- ia:f’ Some methad i needed 4, glue the blockS

&m§+“1/\ o AUThT IS

“tpye #jifﬂﬁ .

5.6/



~Two popubir techarques domy this are tae

[(O'Vev’ ,‘:IP -—ﬁﬂfd FM@“?’M“ W/\p{ ‘l‘b\e zé?VWi‘FP —_Save
h/\e;%'had? |

Overlop—Add  Methodd

- Suppose ek TN (¢ very ["“j and WTn) s
lenath |,

= We V\eEeﬁF +0 Cambwf@ Jf'l/\e if“mear Coavalyten

Yl = A Win),

= With the oveytap - add Meﬂﬂuﬁ{, we break wup
L) wmtp g\gm”@uar!@gsg}f% blocks o& leyxﬁ{"%

WA each
S M ey PA ety Cgmmnon A oy
iy \ \ S
\3 \).;-
%gnd |
l {




- For the block, we have

w0z xIn+mil  osn s m-l.

= Tn other wm‘clgj

[
XTw) = D% Cn- mil,

.O‘—
| =6

1S 3a‘y€m L"j

_The output

xtn) % hTa’)

i ,)C:‘CW”’"MS_] 7 L\an

e

= 5 yitn-mil
[ =@

i1

4

i

X; ClﬂB %@" L\T#’!j

Where j!uj
block 4iTa3 by

- we Cﬁ\mg}m%‘ﬁ €0 515;'\ @M"";@M"é"’
malt 717 the DETY of A T3 end ki),
— 7o Q%ﬂfgm’*éi Vnear  con wolutian with Dr:.f?v’?f
tnis weans that x0T and hind wmut
he zero pedded *v length N = pm+L—|

5.63



- % each output block yitn) |, leng N> M.

— % each poir of putput blocks has g over [

P
o€ N-Mz=L-| samples.

— The overlapping samples must be added +o
Lind Y T C@ﬂr«@x«é’fj.

M M M
W) | -

Yin)

—Thig imph‘eg Hhat Yy I7J must be CMPM+€6£Y éj Myerse

VET belore +he last (1 samples of the Crref
output 'oiﬁClC an be CﬂlCMtﬁ'll‘-‘ngf

5,64_]-



0 \/e\r(a()— Save Methyd

-Twe wer{apw%@ve me-Hayd a’\lﬁ@@«ff Lrera e
overlap-add method

A, The i&f\?bﬁm U(;tﬁ

n dhoe wayvs

ks are overiapping

B Each input block i cirealarly convolved
with 1\tad Bf) multiplication o8 BETS . e
ey Faéeﬁ»‘mf} i€ E\,Q_j cdeve +o imgﬂ@m»@m"f‘
hwear Convolution ot eacln Mpwi’ b luck m"“%: @\an.

AC, Twe p@\'-{-;m ok eacla QM%P@A‘{’ bls cle “f"i’\aﬂ% (¢
distorted loj e

o Crewley convel
The relt o the o

“wvap around " gL€ec)
wtion (g dis carded,
utpvt blek 1 cayey

M

O, The saved POrtins o¢ +he cutput blypcks

do not overlap, They are cone atenated
‘v «3-95‘" NALER

— B¢ be-(?w@’/ Suppose et wewy g Very
M\Aj ard  hoay hac ie-hj‘!*i‘a L.
— Lot M be +he hNumber of Sayed %wi?/9§
in cacln output blarke
5.65



-

- The overlepping ngut l:xfldC-S' "
| N = M\*t’LmE,j ! 0 hove {%5“&

- For the Lirgd wmput blick, Lﬁ’;”_i pews are
cppended on the leet,

at block, we compute The

- For eaclh in
I Pam'f’ Cl"r‘cmlar"’ (‘_’W\Vafm%‘fm

N= M+l
/;{;{D\"k i\,tnj , This & du'v\e_ !3:3 Zery
paddiy  WIwY o e right leng th N
and waulkiplyimg the N-pomt DFT ¥

X0} and LTy cub



- wWe then Cmpw+¢ D FT’N {Xg ELD'HW g

> The Yivef - -

samples are mecseq up

by the wm?ammg{ eteect of circuler
cmvolution... they gre Adiscayde,

—~y The re,ummwi'v‘?j M S'_ﬂ'va{e; a'F""HﬂQ
om‘f’cmlar’ Cm\valu'(‘fm are e Same s
in the linesr convglutron. They are
M as The am‘é’pm‘f’ blscle ﬁ;t’mj.

- T get yTal, the sutput blicks are
gih@-ﬁpi}/ MCQ‘F@V‘&%@@{:* n@}f ‘d@;- Wﬁ“% ﬂwef/ép.

e [ ey o N ) o )
Ry \: T

i " 1

!
Yoo i ,
L
Yyen) WIE

dicearg ™

chisen re;§ /j

chisenrd | Y, Th) _ ]

—The main
a4 Vﬂwf*&j(-l
Comn pés V’ef‘(i {79
oveylap—a dd
i< thal the
Sawples 4, Tn)
can be eutpnt
wWithgut wal ’fwj
L the IDET
Compulation
ot Yatn)
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WORKING DFT PROBLEMS BY Hanp ugiyg THE “wy" NoTATION

- Recall “He e%l&a'}\mé Lor The ])\—T

‘ ard LOFT:
N-

= ()CI}N] ~J) y 2T V)‘C //AJ
XEK] h};o c ) Sk € N-I (9,,47)

N-|
| 12T ak /N

- KJ ey

] = N%X[Je ) 08 s N-| (8.68)

— Guen a seguence X, Matlels Computes The DET (8. 67) Ly
c(\ﬁﬁf'\'\y Fl\/lﬁﬂl/\j tA ‘H/\& Rumbery .

~ Similerly, gven o DFET arcay th') Mar Lo cowmpuatres The THET 6.53)
~Y direc ¥y Plagqing tn dwe wwmle s

‘L—_xampla (m‘mu?ar cav\VOlqu\'d“; '\334')‘”

xn = [1 2 3 4];
hn = [-2 3 -1 -2};
Xk = fft(xn)
Xk =
. 10.0000 + 0.0000i -2.0000 + 2.0000i -2.0000 + 0.0000i -2.0000 - 2.0000i
Hk = fft (hn)
Hk =

-2.0000 + 0.0000i -1.0000 - 5.0000i -4.0000 + 0.0000i -1.0000 + 5.0000i
Yk = Xk .* Hk
Yk =

-20.0000 + 0.0000i 12.0000 + 8.0000i 8.0000 + 0.0000i 12.0000 - 8.0000i
yn = ifft(Yk)
yn =

3 -11 -9 -3

= But 38 doth cumberiome qna WMeonveniemw T werck DET
Problems iy way by hand.

tuci@\zj fhete s 4 much Lefer way 40wk bET problewg
Y & N ‘
Wy (Wi\l U\(r&*a‘ha/\.

PAGE 5.68



~Recall $from page 5.4
Wy = e_jl'ﬁ/ixl

——>I"\’is Qa CﬂﬂG’l’M'\’ ~(-\m’ m\\/ -Chcea( \]QMQ o-@ Mr

— Bu'\' [T W\()S"’ DFT B

problems 4 is Hixed . This 1¢ berause
all g S\‘f]ha\s WA ‘\'\/

pical DET ?rok\em need 4o be
+he  same \eng .

—otherwise Hie DFT coeféictents X Lo the
Aitferent signald would \e gt Al Lerent Ceequenciveg
A ey could nov be pmbined .

- Interms pb Wiy dwe DFT equation 1§ given by

N-
K
Xt] = g;:_pﬁ(tnj WN" , 0 Xk S N-\ (8.6,7))

—a% we Saw on page 5.2,

— When workh\j DFT P\m’b\emq Ly |/\4.4A’ “h,\

i j'sveg US a  (pnvement
way o W

e the DFT KC[«C} a5 4 PO\YV‘O‘M““\ W\ .
EX+ xwy=[172 2 4] (h=4)

= 00+ 20T-0 +30Tm-2] + 49n-1], 0 5ne 3,

~Using €. (8.47),

3 "
Ky = X,

n=0 gk
Awg + 20 3w+ AW
A+ 2w+ 3wEE v 4WES oS RE3
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Here 15 an eyam \e o€ Cowm u.‘\'w\J a l!v\eafr (onw\u{-«m ‘oy hawel ué.wj
the DFT awd +V\e WN wotations
5. 25/20 pts. Let h[n] and z[n] be finite-length discrete-time signals given by

hin] = [-2 4 -2
= —-20[n]+4n—-1-20n—-2], 0<n<?2,
and
zfn] = [3 2 -1]
= 30[n|+25n—-1-6n—-2), 0<n<2

Use the DFT to find the linear convolution yg[n] = h[n] * z[n]

N‘:'\\Q-_-_ﬁ‘ For linear CamW’!MﬁW\(
‘IM»L”- -2 0 0)

YWy=022 -1 0 o]
MU = Z he Ty W XgTx]= ix 1w

o pad 10 Nz N+ No=| = 343-\= &

= -—2,-‘\“4’\/\/5 -'2W52K - 3 '\'2\/\/5 - Zk

s WsUOXTK) = (v (3+ 2™ )
= b - AW+ 2\«/52“
+12W + BW, BRI 5
"éWS “4\/\/53&,‘\' 2 We

- 2k 4l
\(,‘(\q:; ,(a-»gvv X 4"*!\;' - OW, *‘V 2
y/ :
4 \; \ \ .
Lg= Zo\a T
n=

YAW& Y, 00 V\Jg -\-743’{'2‘1 WS Y V\)g + Y ‘e[q.‘} W b

Y = -6 8 & -8 7-101

= ~LaT0 + BT + 40 Ta-2) =82 [u-3] +20Tu-4), 6$ugs
— PhtE 572





















