H Chapitre 3: Representation d'état des systemes H




SR RS Rk

e o e e S S5

X Q\‘\QQ\\\’e,Ox e Qauls Raread
_? D_g."‘ ! Une wabeyte u\-éé%““ pav:

ra“ in__ - - a.““ T

A- 4 % - Gewm
- N\ §
\\ l
N

P Re Tlaw

-

- (@)

W 'Q':a‘ﬂm vy Golsns

Nechuan ; clank A ety dad nal Qsanm o pludan Lol

ou D\,‘ e Qe
[ ]

\ eckaan Ralowme

e b g

N\

AM&OV\A Q,: L) \~ous -Q&bQQL\fttN\\‘S Q\&.Q );cm.g ?Q\N‘ §=g=§ La

g a\ctu W\ .Ata.éom&

Hakeite \_Lqm\r:\—é B Qowne ?qr'
A o o ... o]
"1z
© A © ---- O :A:aa(&\a\,,,{\)
‘ R L |
| © _j




Hakalw %ih;\vQ&ER: v \A\=<
3

‘N‘ﬁ“&‘i“ca diune wakeite
() ‘\‘. 23 22 a%ﬂ» ]Nl.\‘vo.'m S?Q%(Q.Qb AV = v 2w

© A = (d{&\ Q\.‘Yz A
P&Tz (a&\)
Mabeite 23 mi\‘c\q‘\)t
A= A

Makbelle ank eyweteiave
6 NK'=_A ou K=K
AUEPce makaiad:
2 A
Addihion 1 & sz(mg\
®= Qo\\&\
Na® = Qx\‘h *\o%\
A-®- (m}s- LiY)
AR gkc&\e\m PE Lin Stalaive :

[—\(&u Yo ---- 4 a,\'m
\4 k"' X %_\ Xz --- \4‘ h2w
| ~ ~

.
‘ \
|

_\(.0\“\ \4'““'2, \{a“’”‘_l
A plitaMen de & Makas

AL v T % 4%
ARD L wr P

-3 -



| Ax®- CCC@;:% Qig \D\c& = g\‘};/)\\\‘i: :\)g
Q\%}Q = F\(%c)
QX*%\C . AC +9cC
QQ\—\Q)\: cAx CY
AD 2 A
Puresanl diine wakel (o

l A f‘/‘f_ﬁ_“\*;_’“{_\)
X %&\‘s
< N ) One wmareite é\‘a%owiQ}

pg- ' ta& (d\\ \a”b\ S a““’a\
P\K é\d—a@u | aZZ\ = o v ) (;“f” \

QM\Q\ Qlpine ma\‘ﬁ\tm 3
\2

Exo.m\?Q,a:
A = > M

O Ao An

A o A -
LA A © ‘
Yl (M) = o =» ngmu
A & 3]
N- j\ : —~/’t AQ\Q\)%O =v Q(hné Q]\\)z‘))

2

o —



PP pp——

Txﬂub‘m A'ine \hna\-v\‘

Kt A
s bt
Ev.un?Qo_\
_Fe™® & &
A< |~ A -2
s - +
A o =%
|

AQ\'CA\: (‘3-\-0**% - (0-\-0 ..)\?.3 At

Qa\-(K) . At | |
art. o obdelt L} Dk
ot (M) 3\: :\ X\ . U>\
ORI EOR AN
__&-\)* ‘i i‘ ('\\)& \\'z‘ 04
! 1 '/\‘ 1 '- .
@;‘%Q\): 6 3 2|, ~cp§:(l\)
4 + 7 )
(8. "By —h.
; S S
B T
B
A -2 -3
e e




D“ngcm“\\\q\'k(“ CLIU‘M— ma“v&tg ¥ s

o [Aaw L S%mb)
RIS G e v
; Jb db } E ~
\ I N P T
E A‘Hl\\\\‘) fffff é‘:" J
" T ay
(o oo JECE
JMV)&\— =JMA\HA\" " oS

a 5

{

Samm& — - S%’M‘“"

s AG) ek Q)Q:) Qo wmaketta g = _,,E__ fg\(\.\ Q:L\-\\ AM\-)B(\-) é%l‘)

o

DQF\\(E_ AQ.Q,\WNMQ

AP{A- [\& SN [\5—
. T Ax S
- Diavabion dtune gm\v.m Seelate

/dl.\\a\fQQ,\CQ)N\;

J%Q"L\ R s . s 2 28 y
i Bt i L S NS
> A = ;'g N LRt ¥
— \63—. ___._:. < \QL X- B i \b—’ﬁ/
N+ x;:t?, Ry iy L%
.~ \62 2 : » .
e i e
S ; “ZYS’LV:- BT - LU NS TR P : g%— =




Poue tne ;Qc-nc.\"\m Sceladte Y(x) | nowt avme ve et

A\J() L.n Té,x
> Ax - AT
o e A '
x 2T A AR (G Ak agm o \:1 ¥TAx - 2 AX)

Pour Axnim X:‘mal S:mx&;

}; T
\ix Ay= Ay

* _§_ X = P\T*
=5 ¥T AN
\IQQ&N\ PVO?VQA A'me wabaes Can d »

Sc‘\\r Q,‘Qc‘m\rtm a'o.aﬁ,\p Sque. Ledvanre
3: i\'D(-

L(L C\QQS) L‘\m Qb\': Qx‘\&\-_ﬁ) L %Cum\‘e. \moQ\-\?Q,:M“ PQV X,
?oo‘r Sbohanty N
\-x_: A‘)C =9 \"L“klcc

@(_\331'—'0
\éo.\— L\’S - f\> wal s (8

\—5"—‘\“&\"\0\ Qi-) W\ XY iy &\m\t(\o\ CQJ\QQ\-B_v:s\-: que Ju syshime

3 f\i ?cuv Une marate Auvism \nMGVMY\\MQ.QMk AL\L\“ A
o= Sw) Les vatan _;.LQ}QA‘ WL\&K\&\\G\UL J)N\"Q?YQQQ-S\MQM?&?\" Z

Agi\

B

~A-

FUNA T AR TANLOPN 3
LA N TS Lt s S o . 1 o,
R I R ey Wit i 2w

5
e o )



o E.gr: '

: U\\o..*mc\\rtu. A \M\r avar das Valoake ?W?m Q@M?QM

| Xlois Op 7
S Qo Vealuun Propen do A aemb Nt Azh & -— N ol

? N Qo Propee Se NEN s \f\%

\I_Q-Q'\'W PsaPse A‘L&Y\L woakelts Conip < A\\ %N
5 draque Valumn pPestee Wi onk pot goute (hi 3o A)Ri=0
Jonc \‘mo\flr Fook Vedbuah nennel \:t)‘: At = WK

@ Vehauh 2 onk appela s ek Progew ot amx Vel
‘ ?YQY(‘% \{ é!. A

?‘N" N S Qs N 4 Quads Peafoan \ﬂwmsfw‘«;f sod Uy
&QTNQQL S\NL‘(ON\\(‘%

%= o0 ki (T - 1)
SENIRS A k\}

V\Q\’f\\(& S i b% \




Oiagond Ladhon Qo wabeia
@),

6 A row Dessale v valumd Propra diskincdas ) done 3 exask
N FTANTIINS PreRCe Montairumaen wéa\)mém\ﬁbm o Cox
De o it A ‘m\,\v 5.\-& émxo“&:&i \y Re o go\-m&k‘*m
e Swilani Dianisant Lamabaite Prwrm kel U
P (R &= p)s Tra el 0
ow Pi= %t henk Baveckons progees de K, bumebeite P
dat 2\ e ndu réve (3 3 i\
Ay 2 Y ¥y
NYo = Wz %z

— —

A = o TR
Conlotnoad G Qﬂw@\‘tm Qdad A }3.‘53.;«0\ QC\M\\tm woa Fatelle
Ny Q ---- ©
AT I AW EREH PR | PR
L 8y

™ 7]
\N; B === =

= 4
P AY=1, N, — =
L\b o) ~\v~i

\ ?NF\? =<§t¢6<\\ Yz "’\'““3

|
i ?M“ “)\ﬂ-\"vm orwma b da CS*"“.‘Q‘N\""\‘E’ . stre OYD‘m}“m }QYQ E
Dtﬂ&o’xm@:&m\dm Alnwe v lcite. A\

Qla A:a&cv\a Q’~




E*““?Q.D. oA, . Sc‘\\r Q&&em%\ﬁm aloitte %“‘N‘“\\‘QJ
; VQ’*}:’VQX\.IM’L‘D, 09.'1-1\'4,. &"L\R‘*wwbd\-gi&s —\Q%M
A Ruue W g\ WV )

X L

L \IW%\W ‘QJQY\VCQS&\\QA
e

4 V(L Q
300 - () 45
‘-(—1\-\'1-‘1- % X |

RSS! D Gy,

)

&

—N X & \D X,

.
[ wy . A, G /
& - s B adechague 2X . u\rw)\
B'LVQX:) L,L \f— Sy
= 2 D O s
{L “uta
s
- -
/ \WL) qi\i\’f?'"‘-(i—._-\zx‘x -1.8'1,1, -k\oxz
—4 R - L
é-\’(_"l..)z'i. (\&‘14 + LU -NR x (2 . |
3 3
s 9
’I—‘
K ) L“L(-* ?-L “a. 9.7(..-\81, 1\01, q.-z,] i}
’.:(,3 '

o i
O e B e Ca R

T,




.ﬁxﬂ!m_____ £l

Evewpls 02,
s \
36\' Q&*{na\‘ﬂu

(A -A 3]
[\-L/\o

3 41

S?

Xy
Q\" Q)-\IQQ-\‘M K= R’J&.L

1y

\[wgiﬁw B facwnu Ly swavanba:

* 3___ A = AT
>k

x B XN Ar KT

—

~= L A=A >

Sat Vewnabata Y- .

&

\wa%?nv Ei_ib$==

309,...\~}m 1

A/ A - 3 |[™

e SRR A B
Ne=1o A off=2 \

)

'b X L% e & -k\&”&i-w,'xz,

_— L. ~ -

>
— % | A A \‘,:P\‘T
2

— A=

e it v e A1 e
P PR S BTN

A i i LT 7
T e e o o o

#
T R L 2 0 R T2 D P s A e M e Y it
A A S B TR R




AV\ '\'P\TX:

ESR R LA .

1L
L".)‘L\ ‘\‘Pl_z«\ -

ZQL\ -\-1;’-’« ng“

AL Ly X

y &
A % ‘L’LL‘&\{ 2

|

C'Z«( -*\{-’Z_L-* % 5t

3
e R ‘-1/1’-\ T,

-

G\L
1Y ARG

30 X0 213

2. = 2
iy U 2
KRR = W oL 22X~ 20K % L3 AR G 705

B xTA %=
py

—21’\ -\-'xik C.:'l.}

1
N e P e

| Gy AN AN

-

éOY\C.} )i—__ x"\'A\A‘: )\*‘\'P\TX
2%
A A BT[] B - % X cR &
@ H = By e R
Q T
2 A 1 :
- s - ;—?V‘-\oV é""%or\-’\"\(v\
(A 2
\ Q)'l = & ﬁ . Q;T
R =
O
Exumpls0®: .
ot lamabeta A= |0 3 N RSN T
& %
-



: p Y - p R
¥= |*2 \/ = 32 :
*3 313 a

\f‘b\&%\‘w D XTAy= AY
A

> XTAY - Aty

)
Evxompds o
%d\' Qama\-c:Lo_
o 9 o—\
A - o o \
=L A =6
~ G aur dsn N aluon Peepems Ao A
\ .
- S 2 \IQQQ-MKB (‘?ge%"{fv?g »':;»‘_A
- Do.\-&!(‘m\“f\w Qnmd\fl&g Qe Qmi Denske Q .
Dolubton:
AQ,\V (}_\t - P\X = 3 \
O L
_\ T
\T - A: o \ o i o = \
i © © >~ L:-Q - -6
M e Y, o
1 & AN A
¢ "W il

dok (Wt A= Wabdu mh( ==
| ( >=Q,\..,l\> (RxEX40) = \\\=-°\~\}3§X““

Nag=-2
: 5 S



i Ve ko PraPren)
.‘
P\’v\ = \\ A 'D(,\

EEE Q'ﬂ'q” & ]
o o A . ‘a
= =M =L ¢ &,
; L L o
L=-a
C.':—\o
—QQ—AAL—GC:o'

= ~QQ-A&(.Q)_§'«=._°

‘0=° C:e a=o
" ! et
LQ Sd>\~£me P°$3/°-AL Unh & o2 g\e. San\*m W 4.3:*”3 v Q\I\QCQ‘F' uwn

SQQ».\-:G\A (‘PQ'(“M‘S \Cou\‘e QS.D %QQ)&\QW\D ?Q%&\a\g%@

Q:A A
Liw o bee Char =3 L=-A Fop w | —A
C-4 A
L 7 [aga’
b\)(z"-“l)(?/ =D C —ZB
l-ta-mv-tc | 2
8 N - o
L‘-‘—'Zq a_._.d 1“ 4
Ca-2b bl “aE ’
V_ca-mv_(c=- C=Y
b

— A\}"



N Ky=-2%3

L T-3a]
C | i
la-mL _Lc -3C -\
L
b--2a ®R= A
C = ..?,\0 = 3&'—‘-“3
_Ca-Mb-Lc =5 c=-9

A
B
-0
P = [y = -
P -
| r i 2
- A "“‘O \
; 31 5 3
> <« <>
AQ— __3 _gl,. -A
a2 2 -6 -»
2 2




Chapite 04y Representabion Stéter

DQ%“\}\QO\\ onk q??E.QL AT o 'uw gds.\-i;ws& Q‘%Sevmahm
w:w\\maQn A~ Ont QQM D Cownarssan & A'M\'(ZL.\ éé%\‘h?{

Sluw gm_%\w\ unque Qe da pace Y

E*Q:mp%. od,

Y= At rvm X

+ -
)= % & x \oJ e%; (-8) A=
xS\ = g('lo. .M‘;

X bwa D Copnatssant A A S TN (S E>° Aé%{n?& '
i&%&\n Lnique x (k) "

Msvy onl b qQue xe sk Vaab e dista L D que ae
- Jevmage Prand o Qg Vel

E»LQ:mQQs:_oL:
EL ‘ syek 3y
|

4 Loo da Comvassava dey, 3 ob w (W)

SA‘C}\ 3*&28 -,-_.~\_9U\k&‘)

Ao_%;v\tt Aluine %q%_@,\ Unique 50“3

- ed AVens QQ@U} o Ninwab s dokat . 4 QURNOARE. Gw
:: CoND du \-un?s done Qs.b\lwwt(l\o@&b A'Q-\'j\\’.bﬁl\m\\- Q\a_%\‘\/\\ve .Fdr

NG IEARNGY
o Qone Dats
=RYe S AR ocdre v ANaalL & Ae\ab 3&5

e

]

1 - Ak -
288 - R AT G . s b e e 55



T 3NaabR Lelak g1 Y LY

@ - N L AUTAESINNE L

. - &

TR
W) -Fe - Fy am P, el de 2 cMamaml-
L) -;?& - K= dVec % Ky Comsk Su Ressoct

xR = 0l EC{UA\«‘&M A:,Q Ay 2% Ovdve

WL 2&.
War Qw» Nanra b dtekat 5 &Varably drekak 1&{) fx,(\-)
>, = X&) X4 = 'x&\-) T = Ky
“') 'I-L Kk = X - _%_\‘x. -(-—- UU-)

{ SN Stexa & 2% orate = \QVNVZRBQL A'e\-a’:‘ N[OERNIG 1 |

N 3% =
Sgs\mm; o ordre s n yaabl dekak 3, 3, -, N (\-) g
L\w 238\ ewme \"n.‘ZS\\' P“""““"-Q%A ;QQ dordre n ¢ Qﬁac&w\%
0 Vamabea digly
N b appel dimentim dueyihime

Ei&\m?Qgs dan 2YyMimBdy |

e L R N I ey o
Bt S A L

po T i&\‘\ " '1
o | T



i Y %‘ | + | A U
L -_Y—v\ :";'“ Ao J e
L i -
A ®
2
. =
X

LNy = ex
A\: HQ\‘CQB. A{Q\}&Q}kn\’“:*@’\ ou, Qg‘;g\g\ﬁm?ﬁqe>
I | QD‘. HQ\"C:QL Ao Cn*mm&‘n:&&

I C_; Hq\rv&m Qiobsacvabion (\&‘“‘\\m\,{%

D‘ A go\% N fasmi (‘(AQ; Qva. V{?fé%&m\» abkron .A'Q.\*a\*
dlawm ysk dlorare n Yt dcwnes par-
< = A% B0

§=CK+ Du

1
Hatcla de

1 \_
.i, oL mo\no“{m\o&}‘m"gul Aiceu
r y w¥ A Yoom IJ'.'A‘LA_ P nxd N=4x4

bt o B ML ooy,

DT T ——




Cod vy Fivana b

L\\ —3>| ocate n —>3,
ey =B it L
1 Ak :
\,\h UR... - ~ — . Y
1% [30)
u: u], 3 - S:L
: Yo
LUy J L

\.
Q - L o
SG\ v

Owtrd v enkce et
Kraxvd yixd  ue T
A tvaw Dinar Cvnv

Dime T

v A

7(‘!\15 .

S ® C_ \K &D

vax
ey ¥ A

\
\A.ﬂ‘ A Q) LJV:&

® W by Ny

W

4

wid

E*LYV\?-QL ‘535\r£.m‘-- E‘Q‘c_.\"cz 5\\:&

). geusr RLC
- s

A &

P\_) “‘_":?.a& PLC }-’ 3&)
.

- AS-




é'ﬂ?(ﬁﬁ Qa. Qﬂ\& QL mad? \

Q,L L-k\ ——
* Ty N )

Ow Qa.m?%.c.b Sans (%)

u:Q\SC‘L LCS*S

3y > —-—-3"’ 'C“i.'j L

U (k)

Ay = 3w \ 23
ap= 3 %’“z - 3%)
(e =
A
)\. oA w - Bx s 2wy
RS e T LC
,‘é | . - ~ e oy
2l [o A Y™ )
2 e 4] A
L {-A = * T
A "y
[%.] LT L jL - e .




. B %Q‘m?QQ. ' 938\»vmt Q.an\vv\(\\’ﬁ)

.A.,L & Lﬁ LL -*—L
—— TN
//i-r\-‘ ;L'L
Q‘,\ Q'.__E:W’\}C GD €,

= Lo anhen de %3S\~wa\ e eke,

- La deeRe N gwox o balanorn o borve e Ly

0 e G2 ant Qs Vamably Jrekak purvanks i, Lz b Ve
\ DDovnur Uwe QQ?CiSQ\A\‘d\‘N\'\ Qrkal da Qo QY S hEm e

(EOSSQ“\\V Ah= , ko= Ao b =3

: RSN W 2
T » b ‘L"‘ =D &= ’
C,= Ve + 5 T = :
’3—’3‘—"- %Q’l\-\—ﬁ?_)
- A (@i dr
c <
2 Q R o2
\ " L Ly
- e __?:_3__.
ot Sl R
A« '
; 2 Xy -
X3= M A e A
e -\ X L
—-____ o — A
j:' L-\ L“ 'DC'L _\, () —_—
22 ) & s & @ T v 'QLJ
. vz || *2 o o 3
L1 A A =)
ARl 1

& i PR



}): L?\ cL(A

4
S‘z L— i‘
- _P:_.u,_./‘_.'&g>
¥-b L-\ Lot L
3: Q\__Q%\"’ |
re,
A
RE KZQ O“A‘l i (-\ Q]Xej

Az

E\Lﬂ.\n?Qb 03; Jg \‘mgm’,se.“\nl-\m A‘ELQL dlunNec.

2= A%+ U
% Mee. | N ~
ﬁ:QY\-\D\—\
. EX 7

A

——
X ¢
LON'R

— -y

S"‘ﬂl‘\ ve ( _Q_,@
wpLe

SLd LOJ' C\mz \zm @ i :Q.z\“}]w

L ngxﬂh\” TV\AUL\‘M | Dt \<w\ %-D/

\52/2 \“LQS‘SQ.
j.: Q&u\\"a\nP T\A«AU:-L
Ci): &Quq( C\"“‘”P o s



Lﬂ- \Qq,l\or pRICA mQLéQ; e ?qi‘

g A
N L.
J 8P I,
R
R\ sheker
—'\:“A\’;\— —SY\-AUGLQJU\
Camn Qou?Q_k YY\EQ&Y\N\\rQ
C‘m - \<‘m AD SL.
Eq_ QQn.c.\vu‘uo;

L= Rx *L—%ér*&‘:ﬂ';&
- Rix g L%%+ i
oW premd L) L tomme Vol diela
e .~k X q +_’_‘_\,q

At T L

ng mQ:Q&YﬁCK\JQ-
T - 54
'SS‘L': Q.\m — £_D_

e ————

\A.CL S . S <8

g

at J 2

by



_»I.‘\va\r‘\%%‘lf oL: Q\’%V.
e\ﬁ_ = A, Ry xR = ‘9\&:9‘,125 4= q‘?_Q?_







R h L S 2t L0 Lo e ae

-t 95|

f -~ Q“-&af&t R X hravail ow ?wwa“\” K= by %= by

,-»Qo_ Porkia " Sﬁs\-éme_ »\ %\A.

—» Vewhes Au st\—ﬁmL q (h

QQ’?GQSQ-‘“ l‘“{““"\ A‘e\-«\" S'lin %ds\; diocdve N2

( - -
3‘\-»4\3“'\)-» -—em gAY x Q)= U
WA
H=3 =312
'J.-L::s &er-;l;
. = :
A3 =3 \
) Hun = L
q:- _3(““3 YXom == Aw Xy = Anen X2 = e Ay Xy, 4+ L
e
5] o\ O .- o7[x] [O]
Xy 0o o \--- 0Ol %
. iR
13 = '13 _\_ |
g oo O ==L |
. ¢ ‘
| N _a e a L] !
_.1”” \__—a\,\ 0':"\ W= &_j __’-)L'\I\ iJ
y | %
"'3C| 1 [
- \\ oo ~-—5_3 Ll B Qlu
})—Y_. A3
S T s I
C. ity ] L

- 9L



D\‘“BN‘“‘MQ A& %Q\MUQQ.LN\« d'Uwe (‘m?(‘&"&qw\ )1\\‘0\ .A‘Q_Lq‘r
X = A4 &Ly
% hNE C X

— D
':L?&., %\T &=

E%ngh.'

F‘O A iy F?L\— —0 7]
3 U
T +

-X. '__‘% Ay A/w\

i m MJ | | .

=
30 <))
L= L

e



D;QAO““QKSQLW\ d44 Qe\)cesemLaL‘m Alekat
P= [\M y Ve \,1 \‘Qg\ro.nl\ PVQ\N*% AQ.QQ ma)w Y ,l.\

K= P* —D Y\ou\fe\\o. \{M\:\a\aQo_ A'Q.\-q‘— Aw\— A Qp\-é\aacmct Qp\

X = ?x
K= A% 3 U P§“= AP R B U
=D
Na Cx A Dy s:.QP\/\J\_DL[
A -~ A A ~A
X=p APXAP RN £ K% sB0
A ® N
R £
J=Cp% + Pu y= 2R+ DU
C
r\I\\ = S

L. © © \\,\
E)(Q.WI\?QQ.\
L\S‘OU\IW QA_ ‘&
O wie_ Jla owal Jq, qu
fe g
2 wavan e 6 {ve Q“Mﬂm o
_.A = Z—__ F‘,\
2=l 2 ofog|[A L N=[AesTz
A
__2, o /\__J F

Yook -
QL b Qv ie\"& AV (A 04__;1 \{ o AQ>T \/3= Qto/i)T



Qq?g&lsm\\—uk‘ﬁ\é‘e\u\r éa\ns Q,_ Cay o J ﬁ‘a AQb chNQ,b Aa_

L Qom%k\\ée_:
y 1 &, 3 ray= |o,‘\:3 4..\11_\ -~~ (%)

mo’_\’ﬁo.\.& de L\Jou\:-&\ben- anx\0lave %(53

L7 (6) =5 SEY(5) + 2SI + 2308 = b Su(s) + {1 ()
NE) X_Sl-; 4 S+ a:_x = U (9 [_Ll\% *'1’:&

g,&i—:lo‘g*\%g . \)oSSava\" 200 -
qu gl..\Q\g-\- de

20)
A \ = \, ——és (g\
U(S) > \5‘4-“\%*4.1 ) El

- 0O

LIG)

S




sy
sk a,$+ 0o

20) =

yesy = 2 (L sa k)

% m+a 7()(L)~.a.7om u (k)

1 = B39 43w

A = 3,\&-) :c\axv
%1 =3H) 2y -Aa) - & A U(H)
M EUE SRS 2
[x] [o yEN "o"{

i

| il IJ
%] "

SR

Diagramme. de Qv b on

o

[
I A e ;
U | | F2 )b 64 N
a4 L,

CGQC»-QA ‘QA :,(mc,\‘?m AQ \—<&“g£0~v\_:

X
Ralalion exdee G (s) o} %1 ~ Axl¥), euly
%0~ Y= Cxlh *DU(\)




p )51 = Ax(£)A B U ($)
%ym = Cx(8) 4+ Du()

SX(S)_ AKU) - %U(,&)
(ST-Ryx(0) = BUG)

-A
\\)(S) = C(SI-’\) Q U(8) 4 DU (L)

3(3) = 1A(5) [_C (81 - A\'\ gm_ql

YO g ¢ (s3-K)BaD \
L (8)

QQB ?ngjx =D AY\YNQQ. L Din
=% XD = F\\ =o E9q Col\ac.\rﬂ-c‘\%\rtc\va_

w&QQ)JJ\SP VO?(Q( AQ A = 'PQ-QLB Qu %SSL&W\Q.

Evom o) Qa, % i
sk da ?%\;0—9»0.-“\‘4\<0~ Jrolab guavanke s

Ke A o
5. = s & U
L -3 A
- ol
N=T1 o\x |

\ i g
- eowier Don palen du BPme ~
e 340 & methede Shake WET B(E).




Ao e abali A, 2228 Ll gl 2R Lot T T

g
-
—
0 7
v 0
[
\
™
~ 1)
5 >
i\
o
\
n
+ ¥
w
1

ls3-Als S(s+2) s o
= . 384 8 - Egr Qn.v\q\-eﬂsL:C\UL

8% 1813 = o

Lgp:—ﬂ\gzz_& 4

A% Hebbic de Rl
@I J\Sﬁz !

s aAb¢ 1 &

AE)= ¢ (5T-K)'®
- 343 %4 _\ 0]

aor-Dn 9 |7

L}_z-*“""' PR S ST P \_,:,,L;..

A

QL-(-'bS A2

o\(&) -

2% Helhode

e Sl WA
’.11_':3:'23'33 ke )
AUPRUFRVRTEINIEY gl @ -

-3 _ 8?'+ 33 "\'t/

L

PP R SN -¥ SHERE




\"' oi me Co.\no n‘\a\\)e_ ch&ia“&Q-L 3

S"' 33-\-.23:\_\

3(5) A \
= > + = . A A
s B4 2 S+ Sa2
N0SY ney L\ (S)
] < A A S+
?OSSM\\r
\(S X, = =X\ e
S+ A 2
— L)
“ &
XZ(S): LG Y=~ R
+ 2
3 " xy A
S o
= 4 U
e i -’ A
) o -‘L_\

PR 1[;\ ;
}.‘

fwa\ Amaom i 5 o

Ovn Camatqye que

C\CSX :?_9)—- \: s Jr\o S i ol bv‘ f\g-\\nh
[\ (5) 6 ?A) (9 ?,_ s o (g ?\\3
(S) e, L .15 % c.u - S C“

S b 0 Bh a2



S-9 ‘d- - ?;y,b-{-u
L g2
-I-L: :
\ S‘-ez’ |
NP :
-A (
Lwn + U OP '.xh’ P“IV\-&LL
S—]’K
r:x; rPA © O - Q‘rx"' T A
B O P‘z_ % S ? 7'(-1_, A
| ) : ‘ \\\ | ; + u
| | N | |
| P !
%, el
O O--- W n A
. » | ,_ -J 1 N 4 A
=,
)):[C. C‘b"'c"]f + Co
| 74

:(orwx €. C’_o.vxovﬁquo, AQ To(‘AaY\ .

<« (y (Q) rP\“Q'.QQV\\"o_ don PSQ@ ™oy Q_\‘Q?Q_g .. S_o\‘m@_ Qo.\n.ovx?C‘\”L—
étmgov\a Q, ?Ci&»ﬁ;&m\t‘a— éd‘r 'fa\_‘(‘{‘L Mo L‘%E@ AQQ :go?'mL
Co_\{\o‘(\‘\c\\’& ée,, 'S'DFACLV\; On gU??oSe, ?A‘ ?‘L =P3

~-A

LS s 2 e s .y g-{-\o\,\
GlSy=22= 2™ A
\ S-) (9-?3) = (g_?@

C Cw
() _Co Gy < =

& ™ N
ol 4 + ¢

Q(s) G-f@a &g-?',\f (-9 < -9,

L (8 D (S L), ¢ bt
3(5)= CoLt(f) ) (%—%lf’*+ < (g_Q?\L*-” *3 s‘?«* 1s-Py




}]

Q(s)
S -Pu
ALy
3 oy B e
(S-0) S -Ta
Xy
Lz —
Li(s) - % g_?«
(s-9) ]
".:-D 13‘
LA (s) S-R%
S-?\ 1\‘= U
L G) RS t*
S - Py ;
\
L(s) L B
s- R, SN
‘J.(.\'-: A &%
‘;LL = ?«'XL-\' A3
-3‘(_3 = 9\13 ~ U
311- = Pty 21
W\
'SC-V\“ P“'X—v\ =
©'i . ’ ~ r —r ,—O o
e— - Xy
W« A oo o s o
A|JO © - -7 °
0 ?,\ o Xy A
o © ?’\ B 0} e : :
' : u
(G o ? o -——0 : -\. '
T ! e
© ©O : ?S b e 1) .; i
R BN .' |
( ' h
- == |23 A
o O O 9—7/ \,\-.J J i |




r + ®U

9;\ Q\‘ CB')_ % bQOC‘UQ. AQ.TO\":\,QV\

}3:[9‘ CL B qu—-l- Cg\—\

Pﬁ_:?z— F3 P&p?&’
B A= 8 B
A" O P’\(t&_ D_D__
6o | B o=
o © © ?%O
. © B )O O PKJ
?\‘Pzz 3 Pe =5 P P
rP/\ A O:O oo =
o A Ao oo ©
llAOO O
K< SL,EL_gM °
-
\
o © o\{P° 8.®
© (o] oL.O,—'OiL‘@O
= I - Rt 000@




Notor quume makeit A"‘(a&omQ @Y um Cabd ?d('\r's&a.Q;-Qf de b gotm
Cow\o\nl(\\m_ it tsnvc\aw\} GMe forme 4 Qe peo ?c‘\é\c’i qV e
O $ i rnin ks de QnAzaéomo\ ?@;magaQn_ R D enabcile peont

> Valuntd Propce Lo A ase by ombees Somments bent
Aw o 2% A

E»LO—W\QQLA !
gd\— Qn. %cvxt,\”im AL \'comSiu\— Swl\/a‘«\\“e-‘.
2D DL
S) = %
G\L ) sfr2S x 2 WA

\F"'OU‘IW ‘QS-D §0'<‘W\U> C-&\(\QY\CC\\)SJ)
,.Cm\-rQQALQsL - c;\aSQK‘\(A.\a'Qk - D\a%ox\aQ&

A Lo\ go'("me_ Q-QA\C‘J‘%QALQ‘—

2sy= B qy
sz_\'bg A2

y() = ZB6) (8¢2) — @)
w2k



QRS L(sy = a(s)[shz,s»,zj

,,z°£

«2 23R 422

2-0.22%_ 23
OY‘EOSQ. Z= X
i:')('),

'i\='x7—

- -2

DeIE) = S2E) +3 2

v b Y} A 'x:]

3:: 1‘7_-\-31\

-7 [0 Al[™] [
- 1,_ L—-l
1‘.1, 'Z ‘5 AL '
. s JL _"
[~85: A |
:Eov wme olbseyvalls
- O
L i
go\’w\e— diagowals s
T )
A
O () = .

SanA Sx9.




o UG _, BO

(S):
S San i ™
ne) e TR
ey e AN of"'\
—
PS5 ua) ‘.X—2,=-2’)Lz ALl
S+

3(3’): e BRI &

. m

. aRSE P"Q/‘\
_‘1\1 he
U
= .y
\
s o
L’.i?, o '2"_\ | - 2
) -
EMmQQo. 2
' .o

gak Lo %3&\—6-«\4; 3. LY 4 MY A0
\‘fou\tfb( O ?Q.Y(E,%ew\\m\\‘“ A'Q—\;ﬂ\' Cm\\‘roQ&\oQﬂ_ Q,\"

Dtou%omai'
A-— L-K _CQT‘ML C&O\\‘fO‘QA\a%
pw | i =’11/
321\ :kz: A2
3= X2 = {3y bl Ly AA - 6
3. = X3



REERARIEREEE
*2 ” e © |\ . & 1N + 0 L
13 1 e

‘J ..(, -\ LJ 'S- -(,J

Xy

¥= | OGXXV'XL

La ceYCQSQV\\m)‘.‘% A‘o,\-a\‘ A:aaov\aQQ_ v

&%ﬁr CStamsSy L) VS) = Cu(s)

N0) G ) ¢
ul)  SPalbeaNs + 6 Sa)(s21) (843)
.
?_(_S_)_. = __2)__——- s} C + 2 A\
L)y S+3 S+
su)  u) 38O
3(831: < &3 B AL S X\
3(E)= >N - G X o+ X
i__‘ :—31\ '*\—\
'L‘-_L_-l,_(_{)-—-g
PN A :'f_7,=~«?—'15_-\u
uw . T
p 2 S&L ,.'x-z 1:—'13 ‘\'\—l

L. HO)
» Sal /
l

=7 -2 e = |[x4/]
i'L _ o -20o||Xy X
'.13 o o =N\ 7—3-

Ju 3]s -t ﬂE(ﬂ

Yo

.



Evempd 3

h‘ou\f‘w s)\k RQ?(@QY\\"‘K\‘\\O‘\ A‘Q.\-q\” e %?oma %\»ZNM\\‘S:

QI £
S+ 5
U —_— n-y S b-x | \
| @ i Saa : ‘\0 ‘ 3 ;J

A fx B
AN
U S+ C K
> |+ > >
>'< Sab 5SC’SHL) 3
R
@; =8 = ‘133-}-%15‘: -9.1.12/

U, S+3

28L& A= Xy
=5 T

X - A

&-\ 254N '1\541\-=§Ll,"-§‘3

i - T

Ny SaA

A

:5::f£3 *,AO?L\ iy 0,8
‘.X.} = QUL -3,

. p S L
A= -~ =

D.L\:: -y & S, -{(134\911 +7.L>
L\ WY



j.-\ 3—34'1.\—-5'1—_1_ -—S-Xl 45”'

X, = A A
’JCL.__?:’LL, __i“l..\

:.f,s-:. —3'1.3 £ 21_]2

*\
S:L\Q v I
A3
EY RIS I I
2l= A A 5 |2 °© o [u']
z 5 g " U,
L.13. . © o -ZJ __‘134 ~O ’Z—J

K| 2 | A o |
s Sad =3
1\13 ) :L\=3
X £_57 .1‘-:—&-*,\-\-1—7_
i\: e T .
i\_ S4Q 12: k'x:)-\\<]~\~x= \(
C_.V\v
‘13 =(L‘\—j>< ° >
2.\ '13.—. %L*X\(‘Q-C>&U(\C -—lo)

N=%,

W\



"3 "5 4 o/\ e o j
Mol s 1o o ] x|t K 10
Xy \Q»c) 0 b 3 Xy _SQ’ A’)

- . 3 po
?} - L\ Q QS o OF
X3
\3 (LS \u 4
\\ £60~ Y NN Aok do SN “‘, éigcrell‘s p
Ev e S;QLL \ S@‘ ‘—/QQ. S&g\' cl(‘g(‘_fé\”s UL‘(AN\\‘ Y
g ea3) @ 3 () £ 0kad) 440 §(K) = lg U (kD) g 1 (x4 2)aku () + LK)

N owalils. omod lrarte
Lig* e By e i O\;X Y@ :%13* bla.l* \o‘%ﬂ%]u(a)

N ( A )
e \T—P L2 b2 ab2 4k \__é
3%—\- aza A Qs l__j " \ b T \} \%)

1\ (%)

\& N (@) cQ%ff*\\O{f* L::’“% Q@)

9((\/«33—& a, (X 2) % 0, QL)+ 4G (1) = VY

308 = A b alke2) x a (R &
%K) = 9‘(\() P\ UL'\\\ = Xa (Y\)
o, (¥) = ey =7 —;c;L\q\B = g, (¥

~2 ()= K C“*% o (\«\\ o @((\4»«9
_u3 -

a—&



r-*“\'\\3 = Qo (K - a X (R - flzﬁf%(k)*uck)

B -

¥ U(k)]

. = e 4 ] oy (K) ro"
1\(\&\\)\ | ’
- Ui*\\ o o A [ XY ] 0 |0 (k)
%5 (k) g -4 —“: L“KL A
i e =V

\)(K) = LI%—L»BQ;S’DC\(K)+ [b‘_'\%(,\lj 'xz(k) N [_L’z.“\%a;] 5 (K) .+13““\,)

YW-[itn Lobar o]
| .

K’

C.

VY= CX () 4 Duk)
| x(p\) - G\ AK) + HRK)

Y2 C XK+ DR(K)

F@zc,\-\‘m de H‘xsasqler‘,‘ciisa‘d‘ji
i‘f‘i = C C%I—GO_’\H-\D )

11 (2)

i

_4y-

rvc‘ ( kﬂ

2 (kY

| ( k)_

L
foal
D




\»q‘xﬂ\@/\ élé(\nl“ CD\QJ) %ﬁ&)“gm%no’\ Q/{YI‘Q:QJ\VQ_S

@Q?Cf&ﬂ\\w
Fe. <_\>oms Q'Qb?ﬂb\

Uw Sgs‘fe%e_ N —Q:\\Qmivc -Ql)\th.'YV:’.S-QY\ e
é‘é‘x-a\' &Yc\\'
X - %(ﬂ % LOR%

S:JBVLM)

T | Ty

A & ;93[’?4 \?»7”"$“\§ 78: [3"'31) .... 9“‘} "
CLQJ) e 5{5 AQDFOM’,H‘M“@’? 'Q\W\QN“:‘Q. N FQCYféSQw\“c Q&
L] j_\,m-\“e, du &35’}5*”'67__

LIYIQD.NQSLL\N‘Q’\ ou.\\mur A\i 0?& AL &(\4 Q\‘\'O\(\—bmq,\\“z
| o Q,.EV\QDW‘\SQ\-QM cux\'oov A‘j W*‘ Alt %mc\{omo\um\’ Ve Q)A‘

Ow& N= }\1* Slek ‘bg’\ wa Ll \‘_:.%_;‘t
\f‘S \ " RS ol ' &
ST A wR2 e - SR
Xz _— Y B:)L'V\

é—%ﬁi‘ ':;:L'; R 3 L%
% (%U) \o%c'itu)
% - 0 o= [~ | b2
» Y ) ’{/\o’u %




J. Q :Qﬂ
e\

, —

AF ‘
\ L \’— E‘g‘\ ‘:\.Mi\’%\t@\\e@_
;‘ " ™ Z =F 4 k\%*k.&%z
gn TRe u[\'-)::
_ Covhey N - 2W0)

- _ E\—a)' A\l&d&f\fm&« > %
S \ — F)CZ::%

NGO A
A-2 C
:%‘:{'l —
L. \(\_‘%\(L')C}"
— )
q,:')f:c

_)33%{;\%2\:“.\‘(\(2‘&@—%% e ‘
)P" cge C¥‘0““QMM4- (ﬂcé\ Yo= L0,0,0 = P\ Li
Yo = ( K . 5,0, o') A= } "
=
&_1.

-



	chapitre titre
	Chapitre 3
	Chapitre 3


