Orlfloapoliis [oF mvmdnas -

D= YT - + U0, = %Uiq’ﬁ QR
Cu, ) ]

NoRME & 'on VeCTEUR

20 e ate. bavt [E R,

La2n=J2z.v

-
2 121=0 =>2=0
3. R, ladll = {atvis . oo,

lxllv) €R,

¢
dik (530331 [|pes)

o

ORTHOGONALUTE -

ol %

-
v

- T
U

sU=J v

—> FropridTEs: {un) = (Vv ,0) (&ﬂmélr'ulq»z)

{vrarw) - {V,w? +<ﬂlr,\u)

Lsmionsde
<9‘U,V> = 0‘(\){\7)

{v,u) 20 \ {v,u»=0 %L U=z 0O,

Vearewr Owvireige

Sk 7 €R™, WFN>0 , T v iy

”U""‘ ;"z i

« Mome dusdiien qu't_:

* Méma s%.aq,u.q_tt-;

d.,= spon {7}
g
z=q>om-{‘1f} \'q d ol

13-l 0Tl = I3-2F= 135"
(¥ %) (*)

€ ™ sonk ORTHOGONADX 3L U- o = O

(= I+ oW L NS 4 DG (eon 232 0)

S ¥ a.J:tqvw O,VTeW flI%l'@d‘Ro%@\ap o W



Ensamse ORTHOGONAL ;

Wt ot w SEV de R”

L'E doton @ vetous slogmans & W sapdl, wnw* . {3}
VolRagna? & W/, nolé W ok T

W™ {vaR I—‘ =0 V\vﬁ\\/}

AExavien
THEOREME

Keuld)={% ERT[AT . G} CR™ (E dakéiidont)
Im(A) pom &, 8,. QSR (E d'vage )

I (R)” - ¥an (A)
Loyn (@) spom 1o, (8) - o (AT} R T
T (A7) © Im(R) - Kn (A7)

Brosection OrTHosonALE |

Funi®e oMfogpralh : {un.up} by 0- 5 -
Bo&a)‘po%mqpo. —ewmroﬁi dépe_'durwgam;mzo.wogme,

TRipome ©  Ssienk WSEV de K™ o {u,,. ,up}lmza\l'%ampz de W

s — W’U
—) W = %0, ""‘“PUP tO[ o; = - VwEwWw

U‘:. Ui:-

S Ker [ profw (5)) = W™
OV C N i (7
F% — -3 Im{pba-wfqr)) = W
> P'\oa.,w () -

.V -
= =
V-V
’/

;; 2§l
Ny

v

VEeR™, & Jbm 06 oo ¥ = Z4poju@) - 2T

FOm\.;.% GJR&W\O-Q: . O\.“R‘%WQQ
e Vedeuls UNITAIRES



Un- I, (u*u + uu')
M xom o Lm!h UUT rIm

Mabuce oMomewole: - DU - N

- - = -3
UG U2 v

T ARz Vv
. . i = /'/
Meeu _oppamimalion Pﬁwfm
1% -pojy, B K 121 VI EW

(Décerfw@ GR.
4. Gpne ) Fonres olRonownies de A — BRSE de Im(®)
Ly spon{@, . qn} = gon fo, an) = Im@®

2L R, W SP: . Tnveralble
. ng d-uag st ke loamPg;

S: Amem, @ & 06 o Q'=Q MG Umcr.a. poun Apan,

Mw:

L,)chu.f: swma . 1 P.azl<ib-As < "
MJMD c I b-AxLUb-A2 V2ER

Mdfode wd. Riods Ao = pofy o, b

Mlode ~22. Risovde Q'A% = A b . Eguation NoRwms

Propuidhia.  equivaliki pon A, - VEGR™ , AZ.T wviae Sot (Hoindas 0)
A"A ek vnwult
CHA) Ly o€ =, & - (FAT'AT &

S: A:=GR Q.pm.b- !:';:.:'. RﬂQT.E



Dhote de AeON2sI Or.

< (2,9.), (0, 4)) - Nooge de pount

(%1‘31) re 29
8 [T Do e B . RéSOU
[ dwle ok o poiak
3: - 4 zuge) ("%5") Y = mQ.JfP - duile e W
//.. ;tq p&- m lzj'g.,\

05-1':' L, '2_54
mafx):ﬂéwma*ﬁ&m*b m,-.:ﬂ:(g ;},Lz(:
B A '
LJ Qv.\am,?uztp- B’“

Roxecrion OgaroconalE :© Thouves Qi projicl o pe veckoun
v U

e Connaikhe P SEV on quaahm (ex: V= spum{(

ﬂsﬁu A-= (ru- . oay,)
. foaen LQa.w_J‘emquO'o-\mt roplen Sn V
. Ripvdae ATAZ.A"D

)

L

"'h-_-

_——
Sdaur

T




Chengerent De Rase

*a
-

g”g_n_\eabo’&e doms vea bose B . [Qr]sz. ("1 ) Eq ‘D':O:..E:-r-..-v-oc,,bm

i LD

L) Base CaNoNiQUE : [l = -

AppLicATION  CooRDONNEE ; [_) ( :m) {_} ( ; )
TS Sl | Loktinz = [dorapm]gs Llvlgs pluly
v l_-'lr:lﬁ — Bissive Larn
#q m e
L, swsecrve: (3)€R”, o dodh = ()

> PRESERVE Qs naPakioms ,
d';NDEPENU‘tNCE et da -3 V(;‘)'3v=q,,ba+-..+ qmbm ey 1‘@1
DEPENONNCES (inERIRE O

s
Fa= ()
De} : IsoMoReHiSME Tusecrive : [v]g=0
=2 AfPle-c’ u’féﬂiRE + BisecrivE =) r=0b,+--.:+0b, =20,

Commenk provye. P'imdapondonce Bniova T
L ik vrev - Bsu owsfr-0
- oRA L, B,
+ Si (e [vle) posside APivor/coL => Liv. Inpé

‘CHHMGEMEMT e Base . caonviave| —> [vle = o

Sk w=(5) e

¢ On e [Py - ("‘) by Be (byooybe) vne bose do R
A

—) —) —)
qj—""‘“ﬁba"""‘*‘“ﬂbm

. 0:{4 x__a
« Eowrov Maicews - (E:---E:)(D-(m) :(u.:m)
= ( D’"]E e D’m]E)E"']ji: [22e
= fol-p-Tk

.

L A cokd

Réswore ([T - Boule ( [r]e) J




| CriesevenT os Base Géveras
:B:(bql)h) C:(C..,---Cn\)
-4. Om chcRL ["Di@_ayec, J_"IJ’JQ_ ol

e s [vJ&;(‘;)

o ([ode - Dol B).) denne [v)g
_ (c,., Q'a.'“c'“lLt:) i D)':]e.’—)

L, (o{“...,m.,)w ;) e poa C&\g@d& W[b;]g'l.
2 . Om RocRe [5] owee [v]a conmua

[._L(.]c. R e R b, =5

L) PC-F'B F’lf]e = EU‘JQ =) SLBLTI- Un pﬁom"" MNI'R\C-{EL

Merrice \far::EuR

M\'ﬂ.ﬂ.: . VoEV o+ @:(Lq,-",km) ' royte 50/"“.00@ de V owee & de
m &&= sev. LN Dep.

« Tovle ke boan e V[xmﬁ.ch m 2%,
+ Took Jam d P Lv oapé de V posk e compl on bare



Divession: St VM&\ e FRMie GENERATRICE awec un mb d'de* Dons
Vak de dumonscon FNE (Siven 00) gw

dim (V) = b ofe™ 4o R BASE
Si vafo,}, am V=0

M\(’R"\)zm dlﬂ"'\.-(rpm)-_-_ m,.*[ d‘.ﬂ\‘\-(ﬂm(ﬂ)):mz

Sk Won Sev da V — dom W { dom V

(A)
Disa (:Dﬂ\(ﬁ)) = mb da U-‘D P‘VD'E lmlh(ﬁ))+ dm(K@\(A’J
D (Kor (A)) . b do ol @ piok smb 7 de A

Rawg-: Nb de CoL Pivor
-) RO/I\%(T) = dl;'\- IM(T)
. dim Im(A) maice arrocré

Espace LiGVE L%F(A)‘w{%ﬁ,(ﬁ)*--- Qan,,,,rm"”} c R7
Lz.\m)_-. 3m (A7)

=t Lapt] i dios Aos ()

N 0 o

A= = <M I D |

NG L) oho L)
t A

7 )
L=

I\ Ten(A) 5 Ton (), Ko (A) 5 Xen (A7) | dim You (A7) 5 dion Kon (A7)

MaTrice  QepucaTioN + CHANGEMENT o Brse

v : w

M l__ru-]e - I__qur)JC
M - ([T[b.)]c... [_T(bm}L)

= (T'ch)'e.e

Domvra. B mabue A o\’aﬂ:-%\.T pon AO-PFO\J. o b bas N
=JBJMP&PPQMMQLMCM 0AWNs LABRSE Caoun@.



| TeowveR P o

* Bok C st des hoaas de (byba),(c-cn) Liv. INOE

ch TNVERSIRBLE  com . L_jB XSd\nawawL, (??M)

— [edg LivImé ¥ ixd . m
T . Roles

— Bc = (Pec )-4' PEB
— [C R
) LN Oével%ppwd' de amaliio

(s | e | . (1 IPBC)

I @aﬁm MabucieWe

[b:]. = K Ca ¥ Bl +- + 05,0, = b

bix

= (e4cn) (:...) : (b';m)
=>((c4 sy o l:,;) = [b-l-]:}

Smb M- [T8)]; o
M- BAR




Matrices SYMETRIQUES

Dimam%ab.‘% o boae ON: St A, . POF’
L, end% s Pakos =, Pop”

L, a smérrique

TRédme Spahnal

} A - PDP

=3 Cldhnﬂk ™M V&%}M ‘)\Olhﬂ AEQ‘PQHQ (¢ 30'\1.;.: d;S\'{n\.Qx'E,a.)
S m&u]d i
il o (= Bon Reqa Lig, din B "tk ofy. de

s i => Espase popes st doux o dswx OG-

Bop : + @ SMERQUE => @ Diagomaloat® o b ON/OG
(Mods plak Yo dicg)

PP ok PTPTPL T -, Ved mope ON (P ON)

=)de‘.rqm€&dnaoqm¢p\opu;s\‘0@

DecombosiTion SPECTRALE |




Gd A-PDF" ' exishe o2,

PEamMPCSITION on VAL SWGUULERE on (x..h W A quand @
VoRuns smﬁ..ﬂ),m Tad 3@y O
o= {2, st 1. 18FN*

\—Va&w _rpwpas oPos o, < IAGN

Sxt {5, 7.} oma bose ON o dus VECT, HROMES da AA
&Amdn " P Simg & mon= muullas

Lo %220 — WL PROPRES e ATA

T2 Y2 Tes 2-2Tm 20— {ﬂ:ﬁ,,..,#\%} ek OG o base da Im(B)
] uw o

il L;Mcmm

TReotme VD . a:NB&avo&angngu&m:Nb\op de ATA
[ [ ; Now-nLULES Nou NULLES
Sok B de P exishe .
i L -8 (ol
* Upnym, ORTHOGONALE — [RRiE il i o
* Viaxp ORTHOGONALE oMeL Ty ¥ G
Sn So dm%
A s . v Eaul) T Sy
o i, v
S VT -5} tom ON de
A Teower V m*‘&g?.;duw%mz
de AA.

- Thovver Ra vedoums FROPRES da A'A (€. LEj e A‘A gg.-éha.crw)

- NernALSER L

2 . TRowER U.

- camrer AT V@ wws de R0
Al

Si a=m | 3 Sz RY ¥
A

S afm : Im@CRT - IP fok RASOLTER den VeCT,
w oilimnt G-S!

- Rvo. a:-{?)zom+ﬁ%+az,-_0 Ower. qx:ﬂi?_wAQ‘Jm.

ST{\QJVO\— Z.: Z.—.-. UTHV

“(55)




j[NDéPENDQNCE Li NEQIRE / BF)SE'

Tnérenpance LivéaiRe -

LivEAIREMENT SNDEPENDANT: Fomie do veck ky
B Loa -+ 4,5 = 0 UMQUE™SI == 2,0
I ; } M‘:n-domt

=) {'}}?} Um lmtlﬂ: SL'I-}:-'FO coOn HWC'ML '1,,_0 ’nl.)\.'}{"lr":o
B COLNEAIRE —> R sor B mome daoilke
_ £:=0 madmk que b sl bioy TRIVIALE

=)

%, )= ondle URRE

LivéoiReMENT DEPENDANT : vl do vedt ku‘

Ex: /—>->} : l‘i-rf+—--+lm17j°“=5’ avee A, 40
' G

AN - o Lige
ey =) CDR.HMQiRE rr
Ly L€ =) Un dao 7 ot comb. Quiosie das asdias  (VimeR”, p>2)

2 Yo} U s o, v & CoLiMERRE

Sdubion Toyicle 3 colimanine 0% 5¥: Clomeame.
TRowme. -
Soik {q’?:,’ .~-1‘};}\e R" p2m —> LivAIREMENT OEPEVANT

{METHODE ColinEARE . Rasovdae (-."5;" '—" )

E(m — On me S&J.bloo.b



RASES de [Rm

o [ (32} (3]

e

L™

L) Sk [l la,lﬁ-.:+b.lé;_’
Loy cmg do B cL ot Q. ComposaNTes do b

Bose mew cw\eucla.-n. . —> Veck. Qe uw\e.'po-\o\om):
Lo @) do R CL 2 s oo compmanfen B
Dedinibien . BASE g R™

. SFM{'}: } IR (p-.m) oufec.{ _) Sum-q?a LBRE

P>m., : Lin. DEPENDANT p=m : On ve ol mois PQ.J' e bose ‘Rm
p<m - Emgonde HR"



DeTerRMINANT

Merrone - :
Malicces das
a, a,zoag e t i i
Ay O g e M IR > -
%, 9, Q” il
TG Qy ﬁu.
L Deal' (A) = Qs dej_,qn A le av}laﬂ QA QIS- ddr q!l 031-

N_g‘THCIJE 2 . Moliice 3x3 UMQUEMENT

a b c _
4 é’ % = +0RL - DgR- +bds - 588. +cdR.- ('_Qg_
J = T des dlogondie
..
R
o o b o -
Ly dek (A)- s A, é BRdld
% 8 R_ B . Neser
] ‘t‘!% Ry T
\-_-__-—.(—\__J
®
MeThode 3 -

—)ECQQ_M Aw...vV M&_UMSM meAmadcare,
=) E’MEM'-"I_”E&E-‘H: U

Lyldek(n) = 4 . dek(v)
3k (€.) - dak (E,)

CAS PARTICVLERS .

o (@) a ---—«ﬂw
- i g: : <
Mokiions Mﬁ““&% > i (0\%-»3 (O\O«;\m)
e el ¥ ¥
a&t(ﬂ)z O‘MQ!&.HQM
M_; Sc az=0, on oua dek(A)-0




PropRIETES v DETERMINANT

ERdbwnon B ® pon dao ok ™% o B GAKIE

¢ dak(EA)= deL(E)dek(A) => dek (R) - IeL(ER)
dek (E)

-4 Tlafﬂ_]_:
1 . Tnafo_ﬂ

T:a{:&]]: = ® dek (RA) P ._;_(.

dek (A) = dek (A7)
A ok TmwERSBLE => dk(A) £ O
Ly dek(p*). 4
det(A)
¢ (20 ok (33) ¢ 1Al = Aie /Volume  Jowé pon o> collowes de A

¢ NuTipLER e LIGNE ov COLONNE pon 0 noviont & a ne opeald
do Type T f

. dek(LA) ¢ Xdet(A) =) St Ag.: dek(aa) = X det(A)



C_:QLCUL MaTRicieL

THEOREMES :
.A+B - B+A
«(R+8)+C = A+(BsC)
- 2(A+B)= 1P+ 28
c(ap)Az LAaph

A8 & C st mxm

« L(pA) (L) A
+4.A:=A
-A+0,.. =A

A 0.0,

s

Tels (RP-Jme i Y R —-R"

2¢ - Tg(®) o b= Ta(%)

HPPQ‘:WL;"“""‘

Propui MATRIGIEL
- A(RaC) = AR+ AC

gl = (A5 -+ ;)

= - (B:8)c - AC+BC
. 2aB) = (A8 - (AB)A
' ﬁmmz Q'%'—' %ﬂ
“ Ly Somade® :6—D
Ly loa LisvES deviemnard Ry COLONANES A orore !
1213 4 & THEOREMES, -
i e
A 35’ s (@) .0 - (AR A LB
f o (AR)T 8" -
* dahur: dnl:U
AnTi- SYMETRIE
e a % =- oyl
L> Dio el de O
05 -3

SYHETRIE o AT -RYMETRIQVE

A ( S i)smm;m;l, 0k () - (A4 ek A
340 Ly Nl q2 n\lu-?a-:n
L., 40%&‘ mp:u;-e.

On pauk écnie TooTe MATRICE ¢ X mabice SYM + ANTI-SYI
L[R= g tpem) - (e




TMVERSE :

ﬂ-‘ . .;{ O‘ "b)
AR'= A'A= I " adbe \e @

= debin)
ScA D mentle =5 Aost SineuliERe

Ly o A ot Sverse . Scwtiol de AE -5 ot DR

———

THEOREMES :
MatRicE ELEMENTARE -

. ﬂ-d SNVERSIBLE =) (ﬁ“)“I - A
. @8) - §'A"

Tugpe 3 Swowon 0-3'..1
@)L )T ‘(a“)’al g

Tupe I L e ali
“’W - o8 OO N

[ S — [ § - |
Exv=lo 1 o |
5 (1O | C

Mabica D502 _; TWERSIBLE Type T: L; o Livply

Mesn THEDREME & saom pon W+ Equivelnce

4 0 ak IweRkSinE

2. AR=b admel e Wicwe sourvor (A'L)
3. Spam {a - &} =R

4. A pomside 4 Piver/Lghe (44 Piver / cotomme )
s. OHA) st LvEniRaavT Tvod

6.0%=0 w'a qu W S Rz

7. Oh pat oren de A LI, o G-3

3. A et pedat de VAT éarmiRe

. =lpe5 ey
EQW&«M%‘J%@E

I, fF ok INVERSIBE

2. R&%(A) =

13 . dom KL(A) - O
. dt(A)x 0



NovAU . E da dipod do @ fy (=)< T

=) Sm{Sumbu I'thBENE}

j Ku(T).-.{oc eV IT(&'):Q,,}_QV

L>.SEVoqu

Ly Eqeee o' Arécoane

B . F o'owivi des b by TGE) =%

Im(“\")_-_{?e W | Baev._“r(x);b}sw =) Spam‘l'm. -rnT,}

(A)
LJSEVC’A\‘/ (*J
&&MKO\;“,:‘: ¥ Bom&ap' :CQD:\bt
i S 2 L5 £

L) Eseace &' TMace



Qppz_ncmow / | RANSFORMATION

Az -T : A TROVFORME = en b avec £eR™ TeR™

TRANFORMATION ﬂssi%wa & Ragqua vedum de R™ v var doms R™

TR R &= T .
\ / \ Tislt) R

/
[E dépok I amive Arkgaidont  Troge ) E de ok &y

TRaNSFORMATIOV  LivERIRE :

Cok®: T+ = TE)+ TE)
TAT) = AT

STO:0 | T p7) - ATE) + pT(R)

} V37 By 0T

TRANFORMATION VBT RiCiELLE - L__ e —__;) Liﬂéaff_.
S 30 | MR) = AF )‘L'um;m=>me0&

(2 Puga T R-F™ [T
A= (T - T&)) | x,

Tasecrive - - VRER™, Max A smece veR™
E=i Vﬁtg_eﬂh - :x.:,t%_ qu T(:L)iT(”g)

(= 4 PiVoT PAR COLONNE
v
(= L{NVERMREMENT JnoEnEnpanT

SrseawE: - VR, Miv 4 smacE YV eR™
wi T (TR
=1 APEVGT PaR L"G‘NE =) SPOII\ < {R%J




Espces VectoRELS

Axioves : Espace VecToRieL

s Vs EV

* LtV =V 4u

e (vivd)ew = U (vaw)

Lo | (00 B1E= bk, ik )
Vel J-v g u+l-v)= O,

v+ O

v

. AveV
- Uvainr) = Lo+ A - O, et UNIQUE
(Aepdo = W + pu - (-0): %= TWERE UNIQUE
- Apo)z (Ap)o - O-v=0v
- dvzv ~ A0, = O,
- (A)y=-v
Exomple d'EV:
R P M., (R)
Ruynomes

l?m:{qa rabs QMEM’ a;eﬁ}



SOQS ESPFKE VECTbeiEL

3AXOMES: - O, & W
« Yore W, vsr W
« Wwew, LeR . weWw

SE.V (=) EV

Sev 4o K" slom\,{q?}, son o 5] ,... e BERT

SEV dasa V: W = s‘oa/n.{:.:,v} = {wé‘-V‘w: o B, a,ﬁejR}
Uf"lre,\/ SFM\.{”& va.,,qu]

Fori GavéRaTRICE

{v‘,,.__,'.-:,,} o ’) s M wmaev\dm. % sfm\{v,,,.,.,vp}

T NOEPENDANCE  LiNERIRE -

L, gy oo+ Oy, = O, ™ adadk 2 B S TRivRE
ﬁ:---:ﬂ‘,:o gfrﬁ'\tl”- DEP

'q

DEPENDANCE  UVERIRE -
Ly Un dey b= dQngam.Wz ot CL don aukes

Base -
Base —  LiwéalRevenT Tuvérewoawvie

—s ok GAERATRIE de V
L spon f, - v}

Nombre da voa. LigRe = Nembe da Vedoua J.,&B‘-l%

Bfee EXTRAITE
5‘—“{’1};4\:}",} ; \l\/,: SPA\{@‘VP}
v

€
S 3w ik 20l = EXUWRE da {v, v
Can {'U:'-..‘1]‘;_1|‘1J"“‘+4}‘--'1J'P}Qk{ﬂ)’a--'v¢ . ""p]f st des

ER T AT R

FPMILLES GENERASTREE di omame Onsomble !

© Si Wt{o,} abe T oe SomMe S qui GENERE W
L, de boe !



\/ECTE:"U RS
—————

v,
f_ll?::( ) {1’2."':‘1’;} B'f ol,_:[}?emm

M.‘L d ComnpasiTion -
/ Soma (i')

PROPRIETE : Dinc® ~» Co«?m\\'o.a

4

}inl‘f
2. 0+(F+w@) = (Vo) s o
5. 9-[).,3’) = f‘ly.) v
6.40=v (4. mubia pon P @ scolfbins)
A A Ak

8.5+ 0 = v (O R haka Fm"‘ﬁ-))

3. L(0+@) = L(F 47

4 ('Jl.‘ty.)“d’ - ‘).G’-r};.'&’

CowplNaison UNEAIRE :

3 7o o —
0, - a:)el‘R TM; 'L“,“,').nE.[R
L colorme

I_E, = Q,‘a:+ ’ltb":+ =l 2._,5: -l;’efﬂm

2. pout ke mulf

ov Equatioy VecroriBUE —> (a, a, - a2 |T)

Sean .

E de comb. Oim de fﬁ“—-f‘;)—:[E QA%M\C'N- pm%jw% veck
L Bowmek de ddorce Pepoce” do V'E do sl

Spon |5 .;;P} ={w:+ 22,7 | Loy A ER]

Ex: q-;(é) I (?) ; Spa.n{a‘,a;}m%qefb?‘

o

Spon 4T }e R si 4T3 ) Fomi B

= Lin, INDE .

Base — FomiMl da vedt. Pimdnis® indépondonk
- Geonene R™ =) spwn{ﬁi:.}mm

oo cameniges + R (%) (1), B (3), (1) (

i {Ej‘___j:} Lyl s (f )(— ik We,

(o]

(o)
G
1



Aietere - les Bases

Qx, + 01214 s e L. =
&;:U%.W

o Vool

b : Mombre de CL!OLI'B

0, X, T+ QX =h,

\ Bma Xy * 2@, X, = hm

Prseade i Enssmtie de SOLUTON
S:(s,,. . s.)

- Wluns amecid oux vorokles

OPERATIb&& Sn LIGNES
Type X
TBPG’. I %

: Lee— Ly PRWTATION

L;, — L

MULTi PLICATON

- Ea. UNEAIRE

=) (f.m owe. M:Ll

m—-in
Q'"“’““ " n -—':(IE:.

< : —> SYSTEME d’'Ea LNEARE

TROS TYPES te Sowons
o Uvicue SoPuG : p\m}Dda WA.WH.)M
: 001{9024.@: vbm_(wQ

.¢&>QJL@T);PQ Ox = b

: L10
SyS. SCoNPATIRLE

Tape JL ;Lo — Li+)l; ADDITRV BE LONES



A
D.“D’.,l-r---ﬁ-QMDC,.‘ :l)_,‘ &, a, Q. hl
=)
Ua Ty * A Q, T = bm B, e Qo L"‘
J'\_ — — e ———
A Mo das =1C
Mobice AUGHMENTE

r YR ¥ ¥ . pivol (o))

Ol% - --- - X L5 B Jowi® égod o 4

o OlE s i

0 0 O[> - X ¥+ Nb s

0 O 0 O % i

O - iildlon 0

ek O qut oo o vt
—3 L.lta-rﬂ. de O, suw Uu:q-u.: o!'aahnn %urﬂa de O
- Indita oo piver { Indica ]M:JQQM ol pivok ( . )
~> Pivols : Sauds vu@qma d'uee C:h!'

Voriokh OE RASE Voniahk LIBRE
—» Clonne Pivo’c — Clowne som» PiVe’c
Malice composi de vou. da fmae. Makiioe. componi. da vou. Ubng
L> buig <R Ly ook de sbdion.

®» O | *
O x% |*
OO | *

A szbhm INCOMPATIBLE

Slde)"t;;m HOMOGEENE‘ A ch? ~.—.-C_)J

L, (‘7‘ i

o ¥

(6
O) Porrdde IBA e Suliem TRIVALLE

0
LJ ?—1:“.:1“_\20




\/EcrEURS Propres / VALEUW&&ERCMS

VecteRs ProprEs- - 720
s S¢ Hlem l?l‘ Az -

VacuRs PRorRES . A oasocie o o2
L Rut he NUUE A-2T,. ek SINGULIERE

TRowe~. dan VAguRs FRoRES @ -, DmQappoA. dek (A-23,) =0

— Troover &> rocomey de P'prwsaim

Commort Moven @» arcames d une Qx‘ywaaimq.

FACTORIER p, () de deg 3 pa®= X'+ bAs <Lt d

— T ne RPcive EvibeNte A
- ém PA(’L): (1‘14)(&’l1+b,1+c')
- e a2+ b2l e d - (1-14)(&,l1+b'2,+c')

]

=0
— { b= b'"a-rl-q —> E%&Q&nu Q. Gﬂ%\u&k P
c=-Ud, L

-3 Co.oﬁagn. go ﬂﬁw% d-M PDD?r\W Q'IL«}-U?--;C'

A= b‘-"*&c. -3 < = —b:m
2




Thoover das VecteRs Propres . Resoudne (H-'llm)q'i-’= O

AR SoQutﬁ-@r\ mor - hevia@e - Veck, profre
=> Veer fRorE = Vod du span de 0 BSrAcE PORRE

Espoce. propw:  Ep = K (A-13,)

Ly Mol mxm Pmbide m vollowy propres DISTINCTER
Ly p2)EFy Pmﬁde o noomea @ Jones® Suslmckes

H&UPQML&: Nb de Sau.s c].u.’loﬁn/a;t on Rocive
Taoce. : > dea E?i’dlag@hmm d' Une onakiice
L’ ™A - %Q;;_

Trooven B wohi de \imgmkm
v Fos da 2 .
4 :D\Zgw\u\‘— Q-O'B“P::t\éh%h),.. B o & dn.(:nm\‘ JE'MAT
. Evna (DT Th) ) Db d'omiree
3. ERBwron > (Ihltﬂ,)
oty
de bamelowa &




Coa?o,&n&%lao,?tﬂ?l:q ﬁ'g:gMc
L, Ye. (A4 {3}

=y P &k SINGLUERE

St =0 @ volaun propre s A ot SNERSIBLE



DiGONALISATION

- Towven A o paJu des VECT PROPRES (-2 ) Tooven e vectun propes

Sk B 2T vad popas of 2:§2,20,0 b |4 Edelonman (A-15,) o 7, Roinit
MR { - ’} 2. Vect pope ~ woriohls Ubra

A-FAP 3. T (1) (Ep )

- =) ) 1,0 0 oty OO0
P.:(‘U;“Ui’u‘s) ’0:(01\%)3?:(&;13‘1’03 {040)
0© ™ 0o

. Moki plicre gaovilicque de A owee & :
- (A-M,,J -2 1CROESJ: (33?)
- ERerrar o makiic b
= Moft omiiiqune = COLONNE(S) VIDE(S) /oo veck qui compoee spom Kon(A-23)

Maliiee sombidlQ . B =P AP . Aok sombDE o B
o B end™ (= B ek somtPhQ 4 A

%szmmm okl ok ha MEMES VALELRS PROBRES

. ; + PoLyN@ME CARPCIERI STIQUE
A Uiiost ol ek oo Vroi -

Molia. Difgowplisapls: Soik D d,aﬁm&, D:FAP & R=POP
T(:-_; admak M veck. puope. LN noé =5 BNMM%VJW




Ly Tooer Qs ESPAces PRODRES abdocis ok complin & ndo de
veek LN XNOE

L, B avoec m Ve IROPRE Un. e 17 Dok 3 adornt de
vakeuna dﬂM&S‘fhﬁ\dev}_;qUL&lmithmi.

(= Own Ej = m;

A 9&@% => Dincovsusane

ﬂamb_wém,éhc‘w_ =) dw%mamdmw&mmmcmf@x%

TRison | Bk {bkmg}wmmmsaw [p=v"ApP)

L (By--ey pm

0 = ( [ri@l, - [, )

o b imibic. da ngb\o«

. Ty da s .
e b R e dey
2. Eovne (BT Th) ) B oo d'owwee
3. ERddrron > (Ihl.ﬂ,)

oty
de bareJona&

PROPRIETES do A - PDP’



Marrice per Bm&_

2 0 4
3 4. 0204 020 ?

A= 0o 4 1,043 Bz|-1 4 4
0 0004.0 0 O A }m,
. L O i s T R 3

."'{],,\ d"‘-".?\ i'“_ — s oy
? 14 4 A4 }"‘""\'3

. A-> 3x6 —, ?.xsp._l&gb

Prorvir MatRicieL L‘b"‘m e A)

B- 623 — 3x4 pan sPoca"
A\ Capriow m,=m; (=3 ok an= 293’" ¢‘:&»EQL]

THECREME

a. (n A g) B- (P, Be sg) Ly Q*B‘(n,ﬁﬁ‘.;awe.l;n,,ds,j)
Ay Py | A Bu | Bur By Py By [Py + B [y + By

owet P-adl,ﬁié A Tawue !

R _ SR Rl }m,
A (ﬂﬂmﬂs) ; B-(ﬁu Y e = AR-= (ﬂ 1Bt BB, 4-9.3 34)
i P 1 R Bul1 e AaB.+ A By + Ay B
prXen onxp MNP (254 pon bR )
SVERSE d'ore Mahice pom BIOCS TReoore e
o 3¢ ﬁ mruc.q_ L~,
L}{-Posm_ TN N SR W v i
| Ragiten AR =X | oh itk d'Goastion " H.‘_( YA AL A )
Béb T‘L 0 } H‘n_—\
Maliimsy TRIGNGUSIRES «
Superigur TNFERIEUR
e L o, O =0
A=| o A= = .
.0
dam© anm o:m_.____dm
Bt =, H:(‘Q.. Pm) &A@m_fﬂ._(mo)
O A, An

Maliice DiRgoONALE MATRCE ScALAIRE -




Fa. Mamriciaue / SYST&ME%_

Ea. MATRICIELLE :

—) ) M m
Ax =
A1 A & ) SoLuTion
MO);&C& VQ('}-M = = —
S :(S,,---Sm)
FeR™, 0, e P
T;EfR MIM Qumﬂtm da (&,“'Q.JEs
-FQQ:B'\;M'.'. pRoPkiérés Hmam
A VBER™ AZ=T  odwak AU MoiNS WNE SoLTION
) a,v'i?eﬂl", b ot Comn LUv des covm de A
= {...) — } Rm
2.5 0, - q": = L
=) PQ,“ <
4, CRo_qM QC%M de A posarde wloivcrb
ba

2

1
¢-80\cf:"‘4pn'v¢{7 PMCOP@'M% : (;j,‘

Svstemes HoMOGENE :

% = ©° —> Tousours CoMPATIRLE (E’: o)
U'u.gs.op § E’:.E’J
002 W) -0 ok =LV ( Sowent!)

X
L) Molie ER : §= Sowrion GévéRale  3°: E(h J

SysTenEs  Now- HowoGENE -

A= =1 Si 3 ouwo vee sdubion:
- P Solwrioy BRTIGWERE ( potn n & downs)
- W= £7 . Sowriow Gévérae (0¥ 2f.)

L) ,% de ai,?QIA

E do s?: W= p iy




