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— NOTIONS GENERALES
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poun, = L .Q:E—if’b“\iﬁ AN (D) ;éo o-n,. bwwe,_oru,:
: WA g .
(x(“') = —Ji_ — Xm Jw,) g 4w | (5-8)
LT W 0) 2y

ne. peopriht jmyortonti de X, (%) et po nabolion awe fa Jomcion
&Mawa"ﬂﬂiﬁw & LBUAL Fome |

v 2’ ,\.J *f : i
5,(¢”) = | (€)= Xald”) - Xale) | GH
G}N« 4«0* le. uwuo%cﬂw. 4y Fauugr do -
f(K ;l W{n-m). 'Lfm)J Eﬁ‘{ﬂ-m_ﬂg),xwﬂ'}] {5,3)

i \“1-— 2 n‘?
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b ol de ﬁo..ﬂnzw, .u'"[‘r;f\ at do pedechin, ,umafo{hen,cin_ 2y
Mc[Mmte, 20 (M) rm e, enouake, anmiudweﬁ ; ]
Jfo,jmmchb ﬁ&wuu G-!M-I.brt.a, /umt%lk;m sntomk pu oo

radunc. (13 fnwamfmmt..cluws 36 Xu(e") mt b“'.!ma.?uﬂll,;_
de fo Mp.um_ wknm X(m) o poom huppose oue. :

(er’“’ = Z, Xim) GO (-~9)
& WLE.- ) - 2 W(m}é‘,"w“' (3~ A0)

M-

exbonk alors fo, TF norwale de Wn-m) - X(m) wob Lo ponanoBulien,

112,0 G‘Mmﬁ'mu.;o de W (n m\—d: ae f.‘C(mJ S)MCTQL ?M m ﬁu{-&/,
TFuwrwmﬂL JJL W(n-m) eat Le, w) "”’WL alors :

Yale®) = & [ itam e x(89) o

R o

En saml O pan, -8  on obtumk -
ng&:ia B __/ii ( W(e (2® é‘*“ ( J(Wﬂ) 48 | (3.42)
e S e A
on zgx Qoo Mq,uw\m hm;m'mo c’-ﬂ.ngfrw mﬁ;mﬁ.mw;[ Fallo
Que Wn-m) =0 pewr m ow dehors de § judurolis JO&M‘, dun . N et
oasonnaole o ruppots G fe FfoFTUIw de 2(m)5, Uimltnan do fo
gmabu. fwr%mm & iwﬁfmw&hgmww Sf,@thm@ A2) @ ua
Mo o X(e ) ?&ffeazwg. Jo. TF du /auzmug. clmJ: ,on Frofftitq.o
amsonhaafl vk Conkouzs ow mullyy 3 Vextin v SV Vs M{, .
Ao, fo TF Clj.fuu'lm,&:.. i fimps gz,-.J: ‘thar, M,.&;w AL Sowme i VTS
Whee do o TF ds fo. paniat du M«.\ﬁl wb @ Dimlran do Jo

(6—44)




o
M , A o ?mt di e, Joo ?ro?r‘“éﬁ; de Ja gev{i[m W(Ffe)
Awisuneal pengoctoatio. Y vk dain de Liqualion (3- 42) que rour,
e @mem e dio ecopriatiy do X&) dams x,g'“‘),h&&h
\N(e}‘e) Ak mt;fwwifm, SCovme e Muﬂam pan Wori & X(ew)-
3 wb powti, ot fa. ﬂm%.m du Jobe ?:{m,é;\,faﬂ, de W(2?) sol pmvevement
pro ?orh'mmﬁ, » Ja mea,uw_m de la SMB%& ‘

32.)Vitesses d’echantilionnage de X (). en temps
el en frequence.
da T.F & tewd foome b e m?m;aev«hajm budimendionmelle &‘{um,
sl (n) pmdimelionnel. . X, (€2%) st ume. fonchion, de. duy wrsiabl
ok e gonodinalion, ementiadle dame o noadic oliem, nuuquub dis
étéat%m o, ) cmnﬁ;éae, de Fownn, & gounl fowme ot fo vime 3 Rﬂﬁ-‘uﬂﬂm
Xa(e") dﬁm.mk ., homtillowade poun, icmum mmw@tahﬁm pas,
da. )in'@} NS :('&ﬂt!,‘;, J'FJT@L X (n) Té;iil U enachoment h[w,fét.&wmw
P tomomemer pra lo. duwusien de Ja vidime d,’e;,ﬁ@miﬂn;m%z de ¥, (€9
donms o Mb > Nolows &hh%QML do Yo bomde eﬂglmm de fa M&
& WW pan B Aoy fo H/D‘AL%CL Xa(e) @ lo antwma Ea.mgim &LBM}L&
Gue e & o dlive, ok done pelon. o thebrime. d’ﬂm«hﬂrmﬂa X,(c")
Ak o edhoklloni & fo vine 26 Chanilimy au mpimo pout. i,
fo t»lwimmim de e o aveud:
8-::3.@, womply ,,animd?.?\ﬂ; povs. fondlins do Homn@\& ot @ ding.
R ar e D (mfi)]  ogng -4
0 adl ewns

e

(2-43)

o o
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Lo Yazuﬁwﬁ/ de Jo Donde af?foxx}vmh;ie da W(&;uj zajr'/:
L%: 3{_53 (3- M) o Fo: foviduoe d edhaniiBonnoge. de x(n)
e o, itise ) edamtBowmage Suigee . Xo[e) damo fe bomps s
28 clwl o dine WG/ e&wﬂﬂwo/p
Joun L= 400 ¢k Fy = Ao Kiig o obbisd B = dooky . X(’“’) peuk
d gvalude oo oo/ oot & die c’%nﬂm, 25 dhontdons .
?MW X (6 ] W wawdw m W mfuwia A, Ak done peufe -
ok e OUNG, A’i‘d omillowmenr g um )mtﬁMaMLAL LWEAM
On it ﬂmdm?f?/ta'ﬁm de foTF do Xn(e, ) pouL Atkonim en jrvs
Al fous Ciff’mfﬂ.ﬂi, AL a?/www Wy = i;;‘i( K=0,4,2, - ,N-4,
awrgullyy Xa(e") dok the fmdutz pour, elouvar Oxackement 2(n) .
S la %w.nbu, et i fampo il 2 A Xn(€!®) 2ot wue, fomome, ponr. TF
Je T meanrse oot awm o WJ M@m o pan fo Meorome
& 2 i’&nmtﬂm.a%w .eixwgt goe {'on Lhondiliome Xl "“’) WCL &
vt AL st o bk %mo le. waduhnnfchﬁ&w&
S’umo& bee TF mvense do Xn(w ) et ﬁw X m)- Win-w) ek o
MW W ds dwit, L echautiflovs  alors s o Bheotime. A'edhamdllon
g Xu(e?) dok Ut 2dhomlillomt o guiorw.\a o Lo pade do Mumo

Wy = .%.7_1__-& (K=o, o L4 (E-Ag)

domn b Mdime trocement L(n) u,fcmluu &an( )

Mwm fown Ewmixﬁ, de da §mm, d:Hammwg ds. ddm.u, L=A0D u}mh%/
on mg(v de Yo (€Y &ty oot e wmowms s Aoo ch ufam.a
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pruformtmnt . En e basamk pun fa. discusbon precedente on pout i .
it b, wdisee ol »HWL%MW Fololle de Xo(€™) qui, doke oo, alonar
pour dowent wne hzfr@jo%taﬁém Mo mwu-v%owt du W oth(n)
o vt ddhontiflownans. mimimall de X,(6%) dana g, Jomps 2”28 ot
I momhte gnimimal. d:.cq'mmi&?om . Mmub b "L povar S andise
dj’éﬂmﬂﬁw folale de Xo(€™) ut ;[ SR = 280 | (3.4

Bun fa.nm%roritif dip fnlies jﬁfah‘qum/ B fmb e Mffémxhi Lowme gm,
bl sulin de (BAL), ok & die que:[B- e Bof] )

ow ' b me cowttomb, do ffoforﬁmow . At ﬁrw (?J-/lé}

pook 2 coule comme gk ; [og = c.r?]_ (3-48)

m olx}mt 3 naﬂﬂorh &“MMU%W" b m’i’f“t de o vidime,
dedunlllomayy & ok Towe pun fo vilisse de ionmage de x(n)

Pt dine | SR - osc] (3-49)
Fe

mw{n)u{mdww‘(débhhgam&ﬁakm P)usti/
Lowmme, fa %Liwn& dut, promun, a0 de W(e’“’)} LEw i

3.3.) Méthode

de sommation d'un banc de filtres

de la synthése & court terme.

Belte, metlode e Wﬁ&;: ot fige & ﬂmﬂ&fﬂluhm de bame de E\ﬂ'm
du b?itbu,d,wuntmwmdmmw m cﬂx&\abrm Imkﬁaﬂafuﬂbat.m
Wk Xal0™) 28k e napndotalion, d! o oae-bas 4y Mapnol. dams, s bamde

Limbet o, w0, .@’&fr‘éa (3-4) £(3-2) , X,,(&Jw") puk plexprimin comme pviks
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-

xn(e:?u}x] - Z M[n‘ "h/) x—[‘ﬁ—) "'J’-’Jk. (3“2‘0) ;

WMz~

w g (€] = £ 2 W e(rem) 897 -21)

ow Wy (m za\:ﬂ;n%eqefm.pbﬂm%w Qa.?uhahmw .

S on M&WL DLKQ»L W, (n) &N -] (3-22)
Aors 14 Mm (3-24) dmek comme Awl
Xa(€) = @57 3 2o ) | (323

%wn}ub {n G@Ldm W, (w) o fio ffoffwﬁa &M%JRL pane. - ~boan f,ea,m.-
fon (3-23) oauk MMMT{&LMM%JDLfmbM WL ot
W mfuhwmﬂa b () puvik & e modulafion. complese g o,

—jL .
- ~ g &
BN I % e
:I?f) jL\M.

| o (3-2)
Sv fo. T-F W{e'™) ab pme %mhm, pase-bab , aors e &J!h:. de fa. fgune
(3-2) drak um %&hﬁ pase- bamzlu..,cmmfb, %.Wu,w .
S, on defk o Y (a) = n\;’“"’")- ST (3-24)
wia Gltona & A= Z T hdm) |, (2 - 25)

A Y (n) b A'm?&mmi: fo. porbie duw Esﬁnm famdbwh avee umg niporde
Mnf»-Qbmx\dﬂL Q\.Kh‘») LOvame. donner Foh, LJEAru:«hm (3— 25’) »

on. anbibicont 1 equalion, (3- ) dans Udoualion (3 24) o obbunk Lequaliow
(_3"15) t}m et downee i Lo %l%um (3-3a) .




é;._]"*ln'“ -ée:l“’x"‘
Lln) I }\ B'u{:t)
fLK(“ﬂ) __‘jl (X} Xn (Q‘]NM} (a;
3 | l\i}wm
P
xn)
A (n) é A5, Xnle ") ) duln
(b)
= > '?LK{.“) 353(:') (c)

® ekhodsh pour o agndhint. de sickivolion, d s 5208 gomal. o fowns
Ao fbrage Bimgaing . _bigue (3-3) '

Juingue. b sopalions (3- 20) ok (3-23) pou, E,otu}waﬂwﬁbim\,f‘mk Owbdl mo'tn,
que shogu, forme du X, {e) pud W ol dams (3- 24) o damo bus daux
2ob o a\jo’cim bok x(n) 2 Y {n) ebL ym, G"%“‘ posse~ bamde avec e mfom
,imu?uﬂn'wmm& Pmk(n) : '

Lo Euawu, (3-3) mows Bm.hmii lo di dume woelliodi: Fmb.clu; pow Necon sl =
v b tgral denist 8 peatin di ba TF dependants do, famps .
Bonsidibors e sl de N folauncs {1}, on suggosnt, que %o %)

el peun .-’J’LWJ, gxiorumca, -
Mowbenomk tonnidinoms N B‘H}\m pobb ~bamde de Jo

——— e A

ﬁorme. .

2" (n) = W, {n)- g3

S

(3-2¢)

Sw?fowm pan mw.f&: oruu, fw'K[-n) wt o "d.fm hm.?ulbu:m»eﬂo. J.I . B‘ﬁmb

passt -bas jdesd awec ume gm;:rmm =0 fepuie w,, .
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Ja, Mifm Wﬁﬂﬂﬁ, Wrx(ejw) 4 {rﬂ}«.ﬁ, et down e famﬂu, %;5@._5;

3-ka) . o i fowenhielle & um “bomde. | complue
| ( ) M'fm %wf\t * M~ B&l?u. pame | Fijn
Qﬂrf_ﬁf : Qo MNML MFW Muﬂb\m\m{iﬂﬁt 'R,K(mj = Wiln) ¢
Hx(e’m) = Wk(\dkw-wk)} (b-2%)

of .

/ f

tomme ot damo o W {\331{-‘9").

* v () @)
! >
W 0 W Ao M Heulpy
'8 W
H& ( e ) (b}
e Lwp i :
] 1 w
Q Wy =

alpp] 280 DT
Nolows @‘cm we wt o %\iwnm Umj:‘mfi,, ok fa Rﬂl&%mm dt o bande
wb Lwpy . Yonodthons poimkonons e mud, da N %\ﬂiﬂ) ?oma-\no.mﬂ&.
heinio ante s faguincts oty ispacts pmiformiment. Blle ase
lo. bomole &L%\éwm monfudle pok amkiiomad | couy
Bowa, ng,-:. Ik K=od, e N4 | (3-29)

O BUPPOSAL.  auubyy Gt Qo %wlb\.ﬂ. M () m& fo. cmome, Fmﬁ'ua
o camant | cledt & ding ’—/TAJ’K(W) = W(n) [ (3-29)

—

Aloes pon comaudine me puwle do %&M?mbm*,wgmm
wdist, ot funs pocfiun mm%fw\k dawg J’m.%&yxu@-‘s);h'\lf{m
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&u%l.buhiﬂn, wm,?omh, fiomk (n) a \aLm) wt
N-1 Wy { J\“" W
A" (€™ = 2 w(e™™) T30

K=o Keo

Su \N(ka) N U}vcmﬁ@mm Copmm if«ut (,c,eotu,dme,
M N},L e\bLm[ZPn.dMﬁ{&A.LEQ.%EMQULE) ’G‘mnwuﬁu,qu_

fowr, foub W ona ;| Wo) = _%_ 3:"’ w\&'(» “n)‘; ] (3-31)
! Kza _I

o obtemtion, de féa[mhm (5 3}t omme juil,

£ et do lo TF & VJ[ %{,hi@n%ﬂ Win) . 9 W( ‘w)
tiwmwnwz m %\wrumm, m N fow.@ m? 0 Wgormmwb 7y

TF y\wm &D(Mh, dr o, vewwn ad«wvxil&m\& dr W( Ju}“) ot ;

Z W(éwk}-éww = f Wn+nN) (3- 32)
K=o N=z-e@

v W) eob di dundt, L edrondilions alors () = 0 fowt 1o (3 33)

L
o Mo emenks ;n.a,ﬂm\mk pab did & L eduand! {{d(}mm
A.LW Jm) Mdm,@,mﬂ m,f,w(uo\hm 33»;@‘2(/![&.&1-%%

n=0, WO‘Q*«M ,i Z w( JNK w[c’)i Lv 3’-{)

i

Ww (3-34) ot {&mm stz tm weliws qu W(e ““"""‘])
ab e vt fdeondillowdt ,wm,BormL dow(8") tvdude e w- Wy
Flubajwpm wy - Jefor Lo Bueocime 4 M@nw-\mJ knu,(m Jrafe o N
UMMMP.M m?&(ﬂ,ﬁ um,ﬁoﬂv\%wht M{, W«%ﬂwmﬁm
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X(n) . .(ﬂ) = ﬂ\i{) A,
3 %’H-;{.n) __bll"“*(“—l/
® Sulime fimeains Q%Malwk nduomk Y (n) & 4in) @ Z(n) .
A pantin dto tpuolione (3-3) &£ (334) | on obbisak o rigonse ymopulion.-
e du pyobms ,th.f%\tm
Ln) = Z filn) = Z W(n S = N W) o) | &-35)

f:\WVn 10/ ﬁoftu. Camfosxtm Eot Crgo.V.La, :
4n) = N wo) () ] (3-35)

A'Vnm?em.ﬁn, webfods do Mmmﬂm&mhmc&m{ﬂw
neons il 2ot MM

’\3(1\)_ Z Lalg,“ Z X(Juh.) JuJﬂ

(3-3¢)

=0

0w mmm,}otm, o Xﬂkq}“‘*‘] g0t ecﬂnmﬂi’pﬁﬂm«me mﬁ«wrwma G,
A!'-ﬁﬂu)u alors i) = N ag(o) x(n) wk WWMM&E& s%orm
W&wm}

Yo o puwhmwd,wnnixé&etdx,@gﬂﬂuu mn?RLOTLAHD{J L'Mm
8- bﬁ)pn&m\*ﬁwwhw (-6 ﬁnﬁ«ﬂﬂww&b
pose - ~bamde . |



|
[ TR P
ﬁﬁ(n) [N X X"! £ ):__;('\, %n{ ) S
O £
{ By @2l gt
_....._....‘.1_. ; 1 1 : ! | Yaad s .
| fomn i [ fomn 1)
. . ;‘
: e L /
- Jwﬂ‘i
S WL —-cr\x ™) | g st/
' - I PoT pwyn
€ 2 7
| nthepe

Aml\j-‘r(«
@_quj(oﬂbm ck{a/mixaoe. ok /axﬁnﬂd‘:ab I .fwﬁ%er_a_ pfg_l‘_/h__u_ﬂ(.;_
& tulk o - aue [ 3-6)

—— ] —— —

O vumk ﬁwﬁ‘&, de modiet on noulbak Fuo wuforho.mbf clost 3 dme
powo o condakuon L W) wt de dundy 54)»~@“L” adors Yo Wq
x(n) wk e neconstundy, rodiwienk a ?mfm de Yo TF JLffm.&a»
oL du klmffs -ét%mh:%mffﬁn ‘hrm,fs ° m %tﬂ:[‘wn& . Om fud:’,
monren P h W) o panfoukimenk e bonde Biikee  on
pequince ; aors acin) penk aum, We necondtiss stackemenk @ paalia
do () - En ek s vomono qu'il esle de mombresses poosLb e,
poun fo. necomobwchion du W x(n) '&,fanl’m; e hTF(AE%W&wa)
& tewk foume . On o mofid que poun i, fo netounntment dowo o Jiumps,
Xole"™) dok tre owmlud o mows am L %Lwrm,m é:)?a,c{gn ,um;%:rmé;.m{: .
To. Qm%mm de Lo bawde d ume E&MDLL de L ediandillons L&%Eniﬁdemwt de
%E ( poun Lo %mbw M@W@ & LLEE (foun calle -iLt' Ham@n%) -
Fungue I {pﬁc‘w&m a amalugpe. ponk s ﬂafz%f,ahg Am%«il‘ub pasie -
bﬂfmclb ,cq\wap,m e Mm :
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Bomme, ool ?wadzmmw% &\é«w e %agow dmwﬂw(«ﬂt X (J“"‘)
ik e bt dao 3o bunden s 1 i o oo da chovouchemink, o g
) -q»,eﬁm X0 pwl’, Pu neore wadiment neconoilind .
v»bam\uwl: L‘ i&mhilmm ok %mm e PTimJJJfﬁ :o{;at&mfmw
poun "N bandes de an %rmm Lmuﬁormmwi ane dto W
domolpe : | We= L K Kzo4 ~, N-d | (3-3%)

N

"N puuk e RoURa afu. 4 A
f}mﬁm{ife% Y qu mf(n) %t m%«% o - bao M&l%&ﬁ\;«m(& de.

towpurs. | Wo = I 1 (3-23)

Bk piaakion, st mowinde doms ?.&EA%W\L (?):F :)cch MW mo-JALW
lo. nnfma, ,(gw\fosh fm N= 6§ -E)&l?lu xd Loy mfcncw WBOWW%L
4 H(er)

4 |:M

— LT

w, Wy Wiy Wy W we= AT W

3’m oL SO0 @‘c}un.ﬁm{& 35 ) dwank s
W N-4 jun
[ ‘LU\.) Z’U\fm " :(Z_ef o B

K=o K=o

(3-39)

e S
&
2z

_ oF N g
Su o pose  poxe Fm); Z_ i g :Z. SV Boko)

dlors 5 [ Fuln) = wny-pin) | (3-44)

Ya. w}mm pln) &t ?Wtodw du?m.odx N. Do mme ,on jzud:
o pLn) Avws Qo. %omm & o ram & muﬂam Wmdu}m. d;wml

N
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oo

N, oaadbe que i oy = N T 5(n-an) (3- 42)

' wh en :
owy on p Wiy

A= -0
N? M{%N).‘B(n%l\lﬂ (3-w)

Aot fo m’.To-w. mufuhwm'ﬂk ,rmngo&ﬁ ot M?E&mm P ,b{:)tuvnca
aL %MUJ\M Sdnontillowness wlroalles de N edhanti®ons .
Yew wt }m.d.mru.ﬂj pwi o MM.L (3-%).

A pln)
P T R
AN N g N i AN RN n
f«wm
A ’\ W=om Y
— / = L

T A ()
- ©)
fu (0) = Naw(o) (n)
wic) 5
: - : e N
A Win)
4 A J
‘ﬁ"‘“‘“}?\ fln) = ofn-2N)
N N NN a——n i
A wWin) .
) €
A \ B = 5oy
TN e A e i

® Sﬂérumcih W\_ﬂ[mn fow f(n) g M) pruw o bame da Ws mwros'ub”
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oo, h..m. (3-‘31.'&.) monfne Lo _,C\E,q’}..\ﬂ/hf.& () - ZLa é“’?f““‘"’ (3-%b)
ol Lo, Mfrome. Mfu&xsiornmﬂm d’ um B‘-WL Em-bfw ool anec
bt ftguone de Coupure 0t & ding,

W(n) = sm(m‘n,mj (3 - t)
TTn

O rmt ’\riuL,FaJ\. Comgntousen. dio %t%wm (3-%a) <k (5-8y) que L
i:fodmk Jo(n) = Pin). arn) pradk pwl rm }Couli ﬁfw«% mn n=o
i b frodu'xt vk e, Aimoy S npmee @%mﬂ&
,Wm.foe'ﬁ N ) E\,{w) = 9(n) (3- k<)

f)'wmaru, cello, Pappose m\,%&m fmi»m il fup d;ima’o de fo
.%ag.on dont pn) & win) s Unn ek, prun ffoclm.e. Jo. TLponeL
anfoa‘tb ML%E/M s auallitind e, d.a%&}mo pown i thow du ()
Bl que fe aguod. peut Wie, ncomoliak 3 pafin i fo. T-F & towk
Jinret. 2dhontifownee .

Aok touk . molows UL AL W) ot do ,Unﬂﬁxm Stmu. L <N p
b cawnale | ofors fo n,{fomr. l;.m.?ug.o(omn{% Compords, sure
Aovwe. dano L tqualion, (3-35) | g viulionE [ dicousmen, dy f.
pankie Frém&«fe .

o, 6«.«%(1/‘;, (3-%¢) monte fm&m.‘:ﬂg, dE .Ce ,Con .
w%wm oawsale flm Qnmé«wmwm&um & N Fm}o e phliser s

b/

Win) o Profrﬁﬁo Muwomdes <
hﬂ,

(3-46)

) 4
}={ N
10 p v=AN L ondw,
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docs | Riw) = pIn) - wr(n) = B(n-noN) | (B-%%)

&W(s Ed)mwnhmwmr&&wftitm%wb
W No = L.Eme.%d: L et ,cﬂn.wa[m () MW?FMWM&L*‘;

MMhhwsmmMmmM&kuh ’Lﬂ)mtrmﬂa
i S oot d{mwéacﬁ MW@M@M& ‘
mm)a,ymuau £V .

ok 00 c1.mcm, wu%z, m{:c}u_g_ w(n)w’c Sole omme daws R(ﬁm
fion. (3 -46)

5lm~jmwma, MWMME&PAMW&LR&%MM ' pok
ﬁmu, m%‘mlhmto‘u.dﬂe.mclw?ms dbpa.cis mBofm&m(M}C |
atﬁ.k fo. (SBa)mmmeJSzmmc{LM
M%nmj. anee Ao FFOTT\UIM bum. aﬁrofrw
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