Chapide 4 Sﬁmm JW Bidenets
,e.i;wimﬁaaa de 59-mux descads -

ol Mgmal cotine et difinit s wne vondalle Conbinue g i

% lUn Aﬁmﬁ, ditosk ik mrest difmd qua umokanks Jz&,ﬁwtmg?u ("
A pe melz I{ﬁﬁ}-ﬁ&é?wmhﬂamwﬁ& Am)e iy

XA X XY
- | ' € ---l:auiiibsfa:;‘:ﬁ

| R el ]]‘){t-h'}% s hineomme Siomel deseut o h;:a.\m
M lM[:»nmwll EL nvee e chanmbllon .

Sran_ni WM = Sfﬁm.ﬂ d&..ic-ﬂr g}uﬁ’ﬁi&;‘.{_{

Xik) _L_"_I [Can]— Sgah,.q... mmw:f.i}—‘i A0 mﬁﬂﬁﬁl
fld-m.lium} F’M‘ ’ﬂ"-? | T |
cxdw?ﬂ: ole D&7uu¢ﬂd

= i Sin
"J;) .(1714.Euu--L 44&/’4‘2«1-‘.&?&-4&“&- 5{‘7’.‘) N T [ S B 1+ ?
Scm;{ o O o O e 4 _ L 155 1 O T O
5 oy, ko Lo i B :
o m”m_d 2 1| A i
”-Er) gec?u-u.cb Echellor LLME- Win) =l | i
1[4 o RARRAYS
U{’h}:i = -'-'-=.[f4},i."-;‘;_":'h
s A ewss 2 P I
QM) = Lh(n)m 4L(n-2 Y et Um)= 1‘5 S(m-k) b ren )
"3;) .?F;?mmuc.-; @Ymﬂmﬂa-u.c ,J;.iaf[gL;_ ,. _ ' l
_ Xtmiz 0" | agd  ( i._\"t_t]r
e B A T T P e A -

T = XLWT) = EﬂmT (P:am) - ah
"‘r) Sef..—?m{.; Arenuperdads

XKim) = Am(:—qﬁ-ﬂ+cﬁ} Mg;_wn__’mﬂd-mﬁm
e = “z’rfn-‘l';

X(m)= H(n+N) ‘”U'ff‘mc-;—_‘{-l.

Srem !f'g_ X



& Lre Maﬁ-«'.z, .:J'.u.nxr Ae..;.:.c.e.ﬂ_u ,tx;n;'}-.ef& a&fww& ?Lan. .'
B, = I'X.{w’

. [ fwu-m':u.’.-.:mug.mm A une W m&ﬁfum
5 ,E,,,, = ,rm.n/*" |

-mr =i

{Sﬂmmﬂ &-Ma{& mMamMMﬁpnwmam

#Pr—atimj'ﬂ& pﬂﬁwj'd!ca&m»égm-ﬂrédm Wu‘éﬁ-f-&-a-wtvﬂi?f—ns G{hmﬁlﬁ
. ecdnm&.fdamj;;mmm aleur de o rum;mfsﬁ. Ana{e,nsn&a@

i Pl pan tine comotants ! Lo prodiit disn] e ConalandE et oo pan. fo
t mmﬁmmmmzl’:ﬂwﬁmm chobandl]

" elPic R A?migm)zof&wmxm&mmm P
T _aedie s X(n) ré.-c.-rﬁm.q,..f\.ﬂum_.butm
. c;{fw}: x(m-oz) T 2 endien.| #’5‘%{“%
® Tt Ac-fm-ru mh«?mﬂj&'bgﬁml =

W(n) = x}:’ 2K & (n-k)

e | Dischadbl L TR
4k [T[]] € sk wn cperateur gui agib tun dire Niguince drestise xim) ek
delinn & Ao #erke wne W" dem . Yoz T xom ]
A bveanil x| 4k | T[xm:] B ek T[?{,’w{} ’é{—.—.‘) allow 1
T ayxem +ol*x_mﬂ = A o). a,;&m : o da . des Covtade,

T vrouamte daua _?'.L *\:QMT/) S, 74} T[-x.unj—} = %{%j a.g-m 2

Tl = ameiw.
i eV O PP | _
Yin = T[ﬂ-na:[ =T [-gﬁk‘).ﬂ{m:—kﬂ = :i:ﬂﬁk} TES(?!-FQ]

e T8 = &Lm?}%m}%..&g&him}h , alown

TLEmR) = B(mek)
[ 1 Ly E![Lm = i U (=) = n) 2 ()
C»@l:i@ Covelbion discatle de xom) <k SLLm)
_de mimes Jend " 5 Bipy k=)



®

g Kmyz UWim)— U= (w-1)J

ﬁm 42 a” mle &< h;ﬂful'n'm mafu%mfavw_
()= % "

ezl ML
““{ T%m
I - 1 2 1% 43 ¢ 2
{{_k) N ) R~ | i
Lepiti ”' 5>
T'Elt"n—t'] .h . m—}- £y -—:P.gf'h')_—.. xm}rw&m)
il 14 r]
) Mo =D an)= o ' '
3 4] W ~(m+l) 3'“1}
2) MmN = Hen) = 2 a =l g, A& |
| Ly 2r°Rt 4— !
23 M SN = £ = ..E dﬁ* == R"? J_ ﬂﬁﬂTTTh i
) = ges E E20 e
Stabite
L e uw:, M’,&éﬁ&ﬂ_ == e ‘f‘l‘ < o
pour e G apats e = 2 [

Dimodeshio) ! nim)  bornir. 7 [xen bornez ] :3?:::; bones
Xin) bornie = [ xm]< m Ko
2y = /_‘? X(e) -{m-.k_)} < .fothﬂf- [Ronetr |
T M. Ao { 2y

5 = Ln-
G&Maﬁtﬁ: z/ g k}}‘{w

Un 4?*&-;1:, Cawsel = 'ﬁ(?:-:*—.ﬁ.a o meo
% Abne Aef,mcfl’w Lo s lo al mie b
Ex & \ -E(m = a2, AL ln )

%) Aien) 1 af- Counel

) S /.ﬂm} _g { J“’l: A4~ }ﬁtfﬁf; I (S&L(}: oy jﬂ:!‘:")

2 O U WL 41 d=jay] | |

Ev;?.mf:@w atdase .oé‘j{(g(erfmj '
nokhemalyienal , £ exobolio ot Lo reponoe din /;?L tewn ernemile
@@m ﬂwzm sabisfont ioe .37@-1;% dfferences deadne
o o %4- “f:‘; U Yln_k) = "—fab" xX(n-r) ,

@:&: Jn) = & Yim-1) = X(n)

3 xin) = E(—n;._ alos gcn}_z ffﬁ)
= An) — & don-1) = §em)




@ CmM .&;LL -L('n)l

%afe.u. Causek —_\} Acw]_.c.: _,.f\..em P B A
Atmy | o biady = Stnm)
= -A(m; = A A(n-1) + &(n).

) = a A1)+ &) = 1
Aty = a hi@ + 3(4) =a_
-ﬁ(.z) — m..»&ff} + E{L} = at
L) = a L gy s @™ Llady.
g
e gbr-é:rﬂ«t :
¥4

Sy Aun) et de dunie ;"”""‘"' = RLF . (Apone .a»'.fuf;n'mndizdm

5 -ﬁim) %a(c,:{wmﬁw;’!..m = Rt.Z (M’f’m“’f“‘f“”""‘&’"f'w
5 ,ém“#w A

A Nzo = Sn> = _.* zé K (nar) e un

2 zyrfen;_ e mﬁw;dn.ﬁf (RIF)
%“-u “ﬁf}-} X(n-+) :

o Allewns .

% S/ N#e f)hﬁ%%#%@%{ | { Rrir]).

TRH‘NEFORMEE EA =

7 P TIN"S A M&W Gﬂtuc&ﬁoéf-m Lo Atratem et dog

]
mkjoia.a_ e R e R ﬁm-oé«.cg de von o lle Ca-?:fi_u
X {E), eﬁ&w&*fﬁvmf-m :
X(2) = Eﬁxc?n) i cw&&mbfmémz bilatinads
X(z) = ,E:"’”xcm.z“’ 1 eat Ao Lo zﬁm,wzwz' mﬂw&
e | s Jim,awﬂm Cachaiax .
avee ! armnacable 60»7n«€nxa_. I



® arec Z= ré (ﬁfﬂm fafcwm.) = X (2)=_ X(re “f)
X(m:f“i’?.. 2‘- xm.r € e (fmdcﬁom de Bugar de %n). £

e

A F=4 = r=fat=1 = X@)= X(é “) iy Tma&#fw.un?ﬁ‘- Tmmfn'tmi‘—

e
@W de. Co

Toulsl Tl dulile| o 120 W'&‘ﬁnﬂf&o X(2) megg Cad .
ﬂuz fx{h); L5l <Leo ( &Miﬁ!ﬂt m.h‘!d?.é{():

-‘fin—_gu.?-_ X(2) W amnwégm drizlmig -d-a Kfé’w) P t;.mwa-gx‘ T-m_f:
Greple | Xim) = U(n) " E /ztmf ,.Z, 1T 5 & —‘;X(é”ﬁ ng-

~-f(,£eus 570-4: Efxfw;}}‘” = E PR = 7 AL !‘.}1.
E hEa M=o e

dﬁm&,c‘d’w&%iﬁ. Cmv‘eazbucz,a{n. Xf&)f?LE-_—‘ el 41Zlz2]l L% -

fjﬁfmc:&.)((’%).e{: %‘{}-}f,\/&-ﬁ
@:’é_ ! mtny= | @M, #(41) = S 1 . \éé.é\fi”’” i
X@): X A eS| @z)” / ”L\ cmaw

=g A "
Hippys L1 e a1 = 2| >/a] Z@\t’ e o

1 =az
XI(2)= 3 I e 2O ok
e — b P—yﬂc«&m =
w/bck“é'\um |

») 547%..&, de. Mzﬂ.m

xn) = W pewr memem |
?é 1 52 &': G_ﬁ"‘:‘JLJLA”T Sla ]Ifﬂ}, !:rﬂnib?_

X3y = z 'Z(h}% = o 2] L cad {xon| <ao-
5) 37% &mm A dnedlz . B e -
z{-n)....c:? j’ue'u_u 2 P — = e
K@) = oz 1 INANEN

-r‘h“Hi

. e Dowmwaiis e :..aumgcu-u. RS DR T Cm.cﬁa. Ae r«a«m i H-“l")ﬁx
o Gl mep =) s A= _E 121 e

- a R
M o G &‘-GLW Xin) F o
? &t?"i[‘n') z e ﬂr;;f __f’f:ﬁif—' e
P

X(&) = .}_‘, 2™ T

b Bomane de Covergner ok Minkinsin drun Conele b regen Ry | L RY
Ex 2! | otn)= o b D : | :
&f 2l "_1 =n=1) i e

Xz e = (Db el b

A - M= =



@ X(®)

It

reg
Al %_, (57 i WP I K

comnge 4= J62]<7 | = Jo] 215}
1~&2&
= A — _‘E’_ s = =
L—ZE & - b . \.U
Memeanague | de Lomacre en £ f\lubﬂanf&ma ,&QC}EMMM/MQ
k) -gurum belaterale | i
XAlny) % © o od < n L4y :
X&) = .%_:"“’ ‘X{n:; 2_-}' = é ®em) Eﬂ‘

-+ . éwxm)z_ﬂ
aﬂhb‘agl.pdwb ]2[-:,%* f

e )
2 S | Ro< E;:i‘“ma"‘ Ain dewmaire Commin

Bl l&fic @Y | |

-;'Ln-w.,ﬂzﬂuaﬁ X!:E.) (’,ml—’éﬂﬁ.&

o am nmxo

i xm ) > % 1 la] £1b)

&gm M. -

X8 = [ L 1% Conerge
G e T AT

("L:-uv-a?:, ey /‘E{')Iﬂf

szmﬁa:zmie, S E llgade |

Xz - D Xe2). Z  de
(2Fy s %{Mcﬂﬁ' Sl - m;,... Jam .:Jf_ Em?p’ﬂgim.
£ 5 K@) ok rebitrnells. = xo0= T fndscdis de X@).F mﬁmmimmg
de ¢
PR _'{jg%ij_g > &;_a,_-__faz;._.df_«msam x(2). 27!
oo, =
*  Silde S [0‘" Y@
duw/ x(2) 2 em 222 ] = (shw

A o s,
2 Qo S=4 = Qm[x@;z 2w 2= 1] my{a-,;_}%_
51&.7?»2:_ Vo w(m)= al Uim) P PN X('E),.

i
o
XlnY = - Z

i | —a g
Lo
o f it T '

? |Z>lal

-E: = 3ere J’Fkabu |
= Hln)= Em[ . ]-; Zﬁ' : -.'—.7.';.'.’_-
2 | aa

R M e

y ., B, i

= i L a“ i JAEL L
: = L-1) :u:% (E-a.}*%
Efﬁeébjf-ﬁn 2=c et em-%-,mj
e - L -
Qﬂz).;o[j:_::qj ~ E’L‘::a*_a- ﬁ:l___%_,) xim) = )vam.- MmM<o
C —I'Jr]_: r-a -E:::__ —_a—-—-—
Hrnc [’Iﬁ.ﬂ‘) = &



L’mm_fwm aLLm&IJAFP J:Ewmw}ga%m@u
X(2) = E‘w‘xcn) -l

Gxomplet i X(¥)= Aol (A4 BT

2] >a -
X(%)= _Z {_-‘I)"H-r‘f =N
=y
me an
(Y = %_‘L_'L_’H—— m3A - .
o M LA =
E’fﬂw?'&¢1 ._{ e J2) > lal {Fiamwm)vgw S ) :
A —azl
" |4-at
ifi-_ \1-\-.:1-'2 ‘Ta-?'i- - a""E
z'-l'.!: *:1-1' .
ﬂ,gfé _—g..:r-i__‘:'
are™
)(('H:= 1+ a2 ¢ Q& THanns bl o
o0 ) | L n>c
X&) 2 aME " = xfﬂ,=%
AL=S (=] nco
= 1 ;
2: - ] = z o, -
Eﬂf&-«f& DX @)= T—az! — 4 }41 [
Az = E:_-H%a (4 Treaves Yt pe-% Pl L 5) ' s
g i l._a_"-i_*- ’"&’"#G—ﬁ+_. — J]ri A
o i?-’-i:; ) -_g 27 —am mgl
123 = Zz) = & =, ¥(a) =
Tﬂ'& 2 X( ) A, =g = {u Milewdrs -
;Dw n,.«_szé de /4 ,%ramlfg‘lm.@mi
me&

yady d,z_;-—'—a K(E)

Re < 2| <R/ ((
ﬂéua)é;t-p Y (&) %PJ iR <%

a Eim -,-.h,g.f,m 2 o X))+ EYG’:} ( Brtrmiedsee Commarn *

Aomce o Bekand : | | . _

LI i) By 2. X(2) awonce -
"« X @_T'* () alews _
¥ i o {x‘f‘” 1) L5 ' X@) reland -

xXn ) TEs £ TR L o) T R X,
Exe—ple | & in) £y

PR L e i

E'f_'nm) IE, z O <l <=9



$ X(n) L2y X(2) = alam) —LE, X(a'®)
A X E wl din pole de X(2) alew &' ak un pole de X (aTR).

Mwﬂbfﬁ-'faﬁq for @
8¢ %o Ly x(2) aled nam) L2, _z dXE)
'7n.a.m2(om din EWL-; [ ‘ 7—;—2
S zem) —?"-"L-a_;lee; aloy z’?wj nE X*(z"}.
Denoubement wnvense :
& xemy) TE, X(2) alow zem) LTE xXcay
Bieorime do Lo vrolown inikiale
e K(m) =@ fsur Mo alows
Xeo) = Audn X} | e
Lot X@re BEonEs o XD KB L A
thisrme de Lo Howome
St & € o |[Drsiaial dy Qm«Vu.Efmc;.

g ) = 'Q«W'- X (),

M =g

'ti\.;.&’u.m de _Qo- nﬂ&m... %Q.MQ-(.—‘.
Sa 'ét‘n‘; = Lim+1) = -;u,-n;_.m_é: @L&nhww;dc__j}ﬂxm\af.z. m&ﬂ\fb b

e O

Z yon L Yo, e V(@)= = X(2) X ()
b diadz @,Jr Eﬂﬂgm X6oe) — X(==)
Lok B LAY e M_—};@.ﬂ) =Ll TN X8

el 24,
Lo Gmm‘a{LJM}}:

P} wo = X xy;m) = E_f_'thh?g(m-t)
£s %oy LB X@) ke gL YR) | alas:
W(z) = X(2).y(2) ( Brmamede Convesgince = L fansection).
e W)= i;i.a(mz‘"” . g,‘g X(k) pym k) - Z

: Sk
- & = = Lrn] 5= -
\ - %_'x{k.} %gh Ly = ,; xk) . Y29 &



o s S
o m—-fé:-: Jmi= a” wen) ) Wlnl= Wen)
L | /854

yegr= | Jl2isa ) |, | sz =

-
WE) = X(R)-y(2) = ! I i
{-a®? | 4~T7 qu—m(&—ﬂ
1 / L | / -

ey = L jﬁﬂf&é}i n.._s[___.d%

ST oy i 2T fey @-ad(e-))

M N+ / - il gt ) :

&Xmy = i-i. e T pPeowr Mo

Wen) = o pow Mm<o
LConvolteon Complexe. !
S wemy = Xenr-Yen)  alown 1 W) = j()((ﬂ“) Y(v) ' dor,

| 14 e W)= _j{,a((—.rg Y(2).!

&) ela zmﬂmtm, 2] olkeie | ol W) A6 [ XUES
Gt € & disilnsecd doy domaine da Xlw) et V().
domaine do WCE) . ik < 12 <RIRJ
Do Wit = Efxm)y(miz , '3»:»:1) ——55 y’f‘b*)'lr " -
W - szf ). (Z)™ 4 ddor

W(z) = .~L ﬁ[Zxcm &5 _]yva ?'Jar T
W(z)= _L é pICEY s/{-_u-,}, ol'ded | | 1]

Exenple r’raLqu.- WE) oarec  Zemy = ahben) Ay = bl uny .
i Railatiioe de Paneened L [ [ 1 [ L

dn) = -xcrn}._a (n) = W&J/ 'Jwr X{ﬂr) }’ (—- )"u- a[ru-

2T=1
W) = < zmgﬁm £
W | - Z xengten = Xew) (L) !
[ yioo = ok § Ay

V=" T xmgim= L j X(E%). Y'1é) deo.
7

T Focchn de Aranafd drin gl
x(m) %+ é{(m;r
T, HE&

axizd | Yon> <L V&>, Ry L
X@&)- HEz)

Win) el o

B(n)= 'xm:!*-af—h} = Y(2)=



(19 Skl LB émﬂgmwgwm de H@) ol Cobenir L
Conele anile |1 Sbe bW 4 ipashalls

# Bowmiaene de Con mm}&&;d&ﬂm.& el F =+
AGGYW%L.‘ Sle &l W—-} -&4#{2‘9 E.ﬂ-f,bm&i&w&um{ﬁ.

dﬂ{'w rj 6"2-5{,1&‘— At
fﬁg{w k) = -‘2_2 b, x('n-n) par a.,p?f;&:hm e ﬂaT&-aﬂﬂﬂ"'ﬁ

A
& Ea. @) X" .Sbfxﬁ‘:)f = Yar= .-f_.ml-“ X(, ZJ»-E
- =
Al H(i): %
| cz-ﬂ}-z_m e C 3ero
. M’“' =t //’; e pole
Heey = Al (U-CFT)

N L f oped 2=d. pale
v ‘Ef (d ‘{z )‘H_‘-} i e R i
- in_’é. ! Yiny= a Fn=1) + K(m) . mde

Heehe| | 1AL 11 [@aslal
Jj 4w | az

—‘gim A= CZ.Q"'.._JL{'}I..:]. i

%-/'L&u-i- M=o = /Dﬁ.q aﬂE-/Pﬂet_a »9414}!'&"'-2 =o

#—ﬁcmﬁ,fau_%fumj |

MHizy = 2 E b, = = Lbr = |
A K=o oo Ao
= _,Qf_h_} - "_a: G m=lotie, . M
_ ERRF T PR

& | S N>o = | Az a cl'fé-: /179—_{24,‘ et Q,L‘_a_c?LLL /P:)&L AL
HQMC}..W'&‘ {fﬂ)&f‘&wmd@_m,

B Suple gat-a,.«. RZ. I : wu-k‘:
= Kenr=z a” LMY ., H(2)= F ! \H'{‘a J\# ‘

"MN ‘:1{--1- Le %«tbwq. /}-ﬂ»&' /l«‘rz-u jai; ‘tﬂ-i‘:u‘l i ) \H{ﬁ}
. J'Zﬁg") g 2 T 4
) T ey
L, H ijl - ! ; '. : }f
T { L )' y@ A o) il Lﬂié"‘)] W
SV ig ) 4 @ SR . i

‘,_,"N.
—
v



@ TRANSFORMEE DE FOURIER D'UN SINAL DISCRET
Jef.-wiﬁt-;‘rp ' |
ek ain dignal et xn). fr deferibion. , da brantformee de Fourden de
X(n) et donnee

X#) = > X@m. e

U g

n

k=1 /MMM S f=1 )
Remangue i X(f)e X2 [, 3% ‘
+ do Banofermir de Fourin ot domc. da thanformee on 2, Calcals o
Z agpartenant _au Cenede ainilz . -
o Edistomce 1 da senie de Founien wist Ac Z |xow|<er e X
e b?-d/ﬂzﬂfo‘bm de Fotrien exish feour Ay A«Jm.«.. , abtoliment bommalds .
‘ ‘R;.F-mm
4 Percodieds | X ant W@M I

X(fre) = X(P) L L .
; & d % 1207 =y
o@'Em : X (f—r- 4) = “ﬁ-___ ALn) EJ =1 (fﬂ) E Xin) € waﬂ. & = X({) f:m'.'.. E =1

g w e

&2 L: fmfﬂm s EMMWW af,.wr; Asjam—‘l, discnek 2t Adoree par

a% xcf;f = E_w xiw)-@;g.ﬂ_a._.. ¢7IM3XE587 5 - §:C(‘h)4+w£nfﬁ
avee Redxppb = 5xc—g)l‘r £ T, {Xtpf = LT xf-p}
dowe [X@) [+ ask wine fanction faine ok [XP): 2k une Jorckin i e f
i Muiburicatm pan sme eporanticlle (thiowie ﬁmmm)
o TRl s e gy
Loy T atlom bl Z - X (f-£)
5 Tannform de Founien oty C—,zme&m s de Correlalion :
Lo jeu.ob.m e covelokion. pukie dous A(é::rm xen) ek yeny oot donnde fant
?2'5(#")' E x(mjamfk] i

EAMWA& 2 (_t:.]ia-rLcianm pan
Q=" % ['5*‘“’%“*9]#{ = XQYO X ot L

T W .:LLX‘I-g)






@ ‘J\.-:&N- i 's{ﬂ""ﬁh«a L= Mol
e Ek;xa({], ?Il’.n)ﬂﬁ Z;‘»(E}&

.arraéf ..;...
< 3 = X )Y@

dee B = XD
[ &W@ﬁv@f&hcf%@y& Fancenal

SHPS, f Ixgag

o =%

Bt s w £ jZme“wa-
| ' f?f{f) Xy - f/xrﬂ Ay

Wb ey f XYY
F [asna Z&mm e :‘-uum dr s fmr.L..J-

- ke ) < M) LIl Kcaf}r V(1) = fxt:f) }’(g’-‘ﬁf’)df
Dewn i K. gen f _..Z' ﬁfjé’ﬁ p{éﬂ }tm} é*’”f ;

f sg) Egm e’ s - ﬂ’fﬁ ViE£)dg!

ek 4 Zm) *gc-nj a0 K(j)_-y.g.)_._. .

ééé ; 521(&)3& -K) e_zj i z X(k) ng -k) e -Jmﬁ Pﬁﬁ:lft}_\
= i 2 - el
= ,?zu-.;l-a .‘_.g;gm_}é_mfc = Xy

TRANS PO MEE DE FOURIER DLICRETE

4{;14-9 DT AV Gl -‘Qtw e Fouwcuine J7un la«.,can&- dilacnek o
X(.{’) = vfir'xtﬁ“; e 1@ ( oaree x(4) _)s\,a_"r.t.-y._r.\..»en[“;_ de _)Swr.wrh
ek Lo vv-;.& A Nerse 3
By = f}((ﬁ) me d.{ —_@ J)ff}} ng_ﬂoé;__
2 £ vk Rl |
x (o Mone de., .’\rﬂlﬂm da X(m) 2k m&«;@

— Hlm 2.t MT.PW o M Q.p.-‘m.x.,lﬁ.t_ -



@ P @mhm lo. friguace £, on Cheisd Ag__ , Cet&die
N pamls enle ocebt |, $= (£, k—g__h__ﬁ'),
5@ divedt Xk = -Z _xem. & TR [l ek X(E)< AR

GL@MM aﬁpwoLLfﬂ-;xﬂ/% MJ%HH)

xem = (k) & 24 déf—-—b
Renangue ! Zem) M fu.:;f{e_ N Baret | ms!
i-(Tqv-N)- -L‘*~ X{k} JM f )___ E’:K{g) Jorkn |'«é”m“'L
= _L_;S X(s:.) e.

éie ke dfmc:. E,éa.m.e, -3..,.«-1 xfm)qé- n) Mu&. J? Llend lg{".f\.ﬁ"l.ﬂﬂ‘-‘?h.-f_
2 Examinews diaws s?u..bfrﬁ'a,g ?ﬁ(w}—"i{{'ﬂ) A Adnt ./w_mﬂf.ﬁ'_

- = <jar kK JEE !
:x,(’n'} -L-r_ng Xim) e -_“‘h E‘,%
‘Jm-—uc
-JW#EM-N)J
72{"’1?'. ,.b 'x:m} N'_

P]“HE-—W . fl‘ E}'Wﬁr_%
= T . = o
.?'t.eu.-..- '?3-;—-\'.3" = &?HJ.JIIC«:»V-? (':run; .eu..f.'c.n.a..) —

.N
Can.  Clall b fomona mof:&mi(m oy peclocn

_.d..- __ri_-
N NF-
. A=t ka""'!-"ﬂ

— wd'll'ﬂ'ﬁ, {Am=m?)

eb W (fm-m]-r_n‘;( Ju.s.lmw) mc& R ”I-;;J =4 J
ol " ‘?"-(fn)—_ E,'X.LM-@LN) / (h;m*u“a).
Lz —ogy
r{(};;_,v éx-ﬂ«h(&.n“?m Mo = 'xh(n.}: (o) + X(N)+ zr-—N)-f-'?f-(E*J}“'"f“M)*“‘ 2

A

_ %) = Kle) S< I(_M};-rx{—r-l) = @nN)= X(-2MN) =--. =

Ceaol | S0l 0 AAJ'G'\«-Q 2 Alannaade g':)\\a/x.bv Ad: =N

el 2o &L&mem{mj hamv\uﬂMnWhM“ o = 1

JW*’—

Lmra — Z Xl) € Mgty e N
= —Jwmie »
o Xy = gxmpe Mmoo | w
= - -k C /st Lo Tmmfw»-u.’
%W’ x(ﬂ):%;g}(fk)w g
- -'J%' =N _ i } nLga cnckz
LER - KCE) = ,Z Xn) .'4, J (r#;a) disdae N




@ NB: on f\u auble ecnie i TFD 4ewd ferme .m.ztm'.c;:.[f.z/ o, onetask !
bs | 2n) et bu X(k) ous forme vectoralle. .
Aok o= xem) | vectown Colonme de dimendlon N mzo4, .., o)
& | Xle Xk} ; Voot lpalarne declimriin N k=01, ., fx]
dr X=[Wx  ew W=[W*] mahice nxa
TEL [M_f[}( W[ W™ MM&E.W&W
e x= LWWX = Ww'= vr

Lo WP LWL
S H’_N.W

Pwﬁﬁbj A 1z TED.
Xley = 5 xem W _ETo?.‘}- N Pyl X= W=

' ik
Him) = Tu’- E_ X(E:].%_ M0, oAl

. A Fesiodiccl's X(k) ok 1(;}419",{: .Tffuwlﬁucia fai.’umfe, N

@@_ :
”-' 2 (kenl) =l M ol W/
K(een) = 2 2em). W, = Ex(nj ﬁu ML %..zmk’ =X (k) (Car ﬂ;ﬂ)
sl || $'x =Kimen} : N e k— <don/ i
Xnenl) = 7 X u, =4 *,'é;_, (k). w A _,N_ .-ﬁ_..r-;{?k)w = () (em. Wy =1
i e
2, ontandi L TED J?xﬂé. Ag{m“ = TFD {xm; % + ATED +3mﬂ-
| T W W 1‘1 W‘} _

._3_ De Mﬂpﬁ,’ W {m{/n&m&)
TFD{ X{n-h)f = LL;" y X(k} L

. &
é;)tl‘ TFDJ:\:M-*;;} 3 ;E_ xl’.”?.—.".?)}fmx ’

A 4\4‘){. M- lm.=H. S n=drm

i 1w M’ij o NT_m
2 5%«: @A)y, " = ?{" m“ﬂ
et Ceomme xX(my: Lot ;u}.w-nld?% el f\-ﬂfﬁ-‘w’lﬂ, T &'}k = )

Amlz XEmeN) , RfWe4) = X (<meteN) 4 oan. = W(N=1) .

= {A+N)k i
<k N = M,

ik ke o A
= TFD { I(f?l-‘lﬁ]} =W . ;EIUJ-% = HJ; .XUE).
=

FM&} Una J-mﬁ-nﬂuﬂ&i& fn;-M-JI jmnanr..*m .ﬁ&‘n'm- Q,_ TFD & bwe Auliaxin)
P T.Erfu.u\:]r\ﬂeﬂ— oot i | ol nd Bk 6 el bl vakala | e Wb Mg )

Eﬂ,m@a‘;mﬁ Qg |



Scemple do décalage coedaca

Him

— . |
N " v!::

2Aln-&) = Alm) -

Qﬁbﬂﬂgﬂ, fm?mﬁc:. 2
Ban.  Aésonnemenk .oc(zv-.\'z.7~4 o Cells du PW PMW on obtizul:

R § X (k~ mp = W, X
5, me{iﬁm Cnltelaha o
TED j xtn;@&{mf X(k} f(ic) Can 3

: = : AL N=I ™l
Doy 770 } §_: X(m) 3 (n-m) } _‘%;:Cr:mj ?‘Fp;gfm 'h_]} Exrm-ﬂ:ﬂ,. YU:L
= X(k)-y k).
eb o' una meniniz Lmﬁ‘%&«* e M{m&»»ﬂ& GmUﬂMM i fuﬁ{.d. ¥
4 5 ; xfz)y(k-EJ} = Aem) YO

E. Cﬂwi&mﬁrm clee FTU'E{&-\.-IL Acaloine. ok hﬂ.ﬁa.tm; ole Pﬂf*s—-ﬂzu—a.ﬂ,:'
A X(e) = TEDJxem) 1

el Yik) = tga_{ﬁ;cﬁé]—' aled il

x:,ﬁ{W"){ wa" o
. x_ -
= 75“/*)/ } D> Lxf'>= % M ,V
e W= | ek g W AT aln .

esd . z?:_c;i’r = J_ X" )’* ((‘,’fm" L \Conmprotion dic ?:cd«if-acﬂh;m) _

- At

z ‘x‘:ﬂ)g{-ﬁ) = }:_ .§DX(|‘;]-Y{'J¢)- |

R 374

S XMy = A en) oy e ay

N/ 2 eoal | Bl holatze.

n-i
' &
'«Zw el = N 12:.: {){{k}l de Pa,mm_—u,g_,_



TRANSFORMEE DE FOURIER RAPIOE  (TER)
oz FFT( Fadl Fowrces TManarm )

o do Caled Ao X § k=0, W=7 [ Negucert (Aacs Lo cadt x2(n) et
T abld) puitraue W] al Complexe , N adolibiona ok 2n) midliphicale
. (Aawn Zowin Comple des aralevot pankiodne pouse par W7*) «

e old TP,Q@LQ FET) et un m?@mw?% Nom
W&m et N L om- i)me«C«Co‘rw (M%M%@(L > aa’")

=X _!A.' ! :
72 S W= /oz«f oZ B | FET 4”79&7% LB Xg =4Scv mﬁfé(ql

O, Dol (e | 07 memoptm& TED,
Pf‘u.{nCA?beJ& Caﬁ@l e | FFT e I ,
Nn) &t decompore en o8 uli. o trelocies | %t Los tormes sz
T | ek i}x@ui)lutmewk ol v | |

"&" KoL M“ wikoan) | K.
X([c') = ,,</ Zku) W 4 —&44/ 1(24,4-() WN 7 k= :cj“‘_) N=]
= Sonl L Lal Ly At
ot Comme W, = h,,, B Xy = T oxed W, Ll 2 Y(eie) Ww Ko
2 L-c )

do Calesd doe X&) e decorpeore en 2 Calewl de TFD d'erdne nj |
[/azmm(.@/v/,,) «?m mﬁ?w,efd: (/V) add bl eté(/\/) M&‘;f&ufn};
W J«.wée%é fawﬁamwl&f&@ﬁmm W ,%/aoﬁc&éuﬁ«;s 2
A/Mww/,évwlzw Ceco a/mm domc '
! J/@/ > A/a/m Do e | 4>
ek lf(/\/) +%Wmm£@~& < V¥
T ol lbdl d Ao cddle - L onedob L mbne J?Glu/fwwa.bgfﬂ‘,t;;
@ En Shonisnl N= 27 et o ALCowq,menf:a,w[. Ao /wocwm
" . aLQMM e ,/k.wt 01600»70'9467/ Ao caled of’m TED drordna N/
-&n/(/m L)W de TFD A/rncbw N, N 1

z 7
- W&»fﬁyf-«.& ,-—4 ejt‘: AZ‘_%:— IMMMWEL'

N MWW&&AL&«QAWW?M e&af@(&&a 7?7360\7&{,) N
WMM’Q/E Né, WC&D&&



@

3

Fxftﬁ&! aé&md-ﬁm%.»&w N= 8 = &
{X(K}}:{k-o-—_ N-4) MM Aemg, Aeus %Ammmﬂ.ﬂ J

X(k) = W.%
| Xte) [ x(o) |
— X(4) x (1)
i
&L; Z(L)
?{[LP) :['WJ i it &P
wlu)
X(s
X‘i,; ¥e5)
x(6)
| X(3) | L X3y
F—
§ 14 | 4 |l g 4 \ 4 A A -]
A w o ow® WPt owt W W |
= A we we we wd we wt w" -
LA W W oW W s 't W W= e
P @”‘F]: 4 we wt Wt owe e WM p®
I L Y Y
A wWe it W gt g ik et
T LY Y IE A L Th
Hare Mmdux.ai-...a_ q,\u_;,, W= 5 = =1 %N-‘W; WG=_W J’Wg:_w

3 2 3 b

.:;v[w] W —w W -1 v W =W

O T R, W T -]
A W W4 M WL
PEEIEIE (W
I AR

i1 W
L -ﬂ./&%idwﬂu'v\-t Le. ?—ro-é-w:"r M e = . QMR
Xlo) = o +xw)) + [xw +2() + (xw+x(8)] + (x> +'2(f?~))
X(1) = Pue) -xw)) + w- [y~ x{c‘.)] 4w 10 -2m)) 41 2 -x(%))
X@) = (xorxw) - [a@suty) «w xmsas)) o [26)+x3)
X = fie) —x0] W [x12) = 2] + 1P [ 2 -x15)) +w[X(3)-x)]




X)) = Lx(o)fx(qﬂ + [ x@e %)) ;'[xu)«—x(s)&} [ x(» +x2)

X(5) = [xer-x] +w [ x@) ~x(c]) ~w[ 218 - 53] - W (X(3) - 7]
- X(8) = [reemy) — ) +x065) S [+ %(57) w [ X6+ X3

KD = (2w W@ —xe]) -w (2 = x5)) <t [ 2(8) ~X ()
:QM,WL@W,I qp(.bmuz/v @MMMMM ‘/-}9/1.1/97‘%“2/’-4

x:ﬁ;utmmdi4ga?uuih,&L”&mﬂw Sehicoa. qﬂh&hm
Gt Mdec,mfm (a a&mfwﬂ&@eéde. QQW
?ﬂa&mﬁk’ﬂu>%P%dZm/ ( Q wu&
de bne Heppele °“"* T
AP Awﬁ% (a.—b) Ssunbrackln,

, , ks
CrensiNenm ,erw bt

L teb dndu g BT dmda

N—r

L‘e
|
|
l
!

b
| /1
A,
m74,~-~_

A(®) =

m;>§ij

(

e

ﬂ@)< !

t
—_——— e —— - ) (,.._7._ — e o ——

\
VN

s: —_— — ——— .

(
MQ ‘

8 addihias \[, T W&LA@S B

] & : L _Seusnhre

 Svwskwackin m&h\lahm ERENE
~_dowe I YW ARNNIE = ¥x3 =24 JLA/JA"WA;M WMJZ,}

&;ﬁgk(‘%@ pxa = Bomalbiplication



