ne” s a,mp,g‘t‘re

P\Lc? chre \ingaire = CN S - Rgsomé

Ensembles o losique: AcE YxEA, XE B, A ¢E=3xeA, X¢—E) A=R4? AcBetBep,
(A: {XﬁE\X ‘-léf‘]F?C?} %:{er‘ wvenifie &}) non(Pov @)+ (ﬁ):fﬁ (\—g@ “0(\(?) C\- f\on(&)J

ton (Per@) e (RaB)=A VB 4 non(P) ou non(e), ANB=BAA , (AcB)et(BcC) =P ACC,

Aa(BUA)= (AaB)V(ARE) AU (BAC) (AuB)n(Buc) , AVE = AnR

Teoposilions:(T:Nx €2, Py 0cd) ronl: IxEE tq. Poo ef non@ea) Nrmies (P AG)
C: MxEE, non(800) = non(R(x) (ron &= wnt), R: WxEE, Bro=p Pry)

Racrence: (aUm nel) 1) Buno) Nroie, ) ¥n€N nzng Qi) vre 200w vrie , =2 Q) Vraie F0eN a>n,
Ddnombremest:(CardE=n, Card A=k , k), (K):nb. de ss-ene. P‘,((\DL(“E_-\S;"‘H )(2%(:-\‘) L
=N+ 0F), 2 (D=2" + e dessem. de®

Apels calions: ©est une apylicalion ssi NX€E IFwEF ongue 5 (Edégal, Framvie)

Lf =—\:(E)={%€F |3k €E ,Foa=w}, (Act, HeF), F(A)={‘-z€\:\3x€ﬁ, met},

F ()= {xEB | P ENY, FIN) Tk, €7 (H)e B Tip: EF s n ) Fogpup E26 efF=3 e:miii%

%°F(x)=cb(5(xﬂ} ho (Fo 053"'(‘“‘*)”‘6.! oot & foo

U T = prevve
1n‘\e,rjﬁdn% el \-surll_e,.;JYmr\S g f]nsf,cjﬁ\:e, ad \dx,x' EE x=X =P £, (‘m '\(\_‘\.P_:,L\—Ne_: abgien);
froave

Ax X EE x#x et Fo=Fd) (confre examgle), Gngediiveieodragss 561 ¥x,KE6T  Fro=fo) == x=x

roaN L ’Q"tuéa—

c W \ A ’ =
U S’t)fs&di\le, P \f\»de\: Ax€E g 9 vy A Foorselchive | adRinitide , (soriedtivife): srode € (1) )

preuye s

(q"“:\-"d:‘w‘.'M?“J""’a'a"ﬁe\: NxeE 9#f00, hitechive +7 injective et suriective + cad E =Card F
1 , Ly L Ll (x=F (), 70 €= Tae)

Calen\ mf.\Tri ciel Ma(q): _L.,_:(o 4) }(A.(;L\J:éc,\w\% coemnes | (25) A réchacgye s \“?i“%);

/e b (o f aetbe af+bh A A d -b
( AW\ Q:(\;mécﬁ cF+Ah), te A= a.-’rc\_» d\a’\'kf' CL-A-C-'\:)) A =R (-—c, a

P\g‘.\?\lca‘fions \ineaire S W\l £ esT lindaice +» FOGud= % (a; ) +(b d) = k’q d) \TN)_} H"i"}:"“;”))
lincalres
I 4 % ' 3\ ~ . | ro| \ ! r

(1, 0)=(a;e), flo;10=(b . &), F(Cx 40000 =Fiem+E0;%) FECom)=t-Foge ; (Fo o) A-B

T_\‘ZS"Q—G\S- é‘(‘.\?f‘\\‘ét i P §S=-en’s, de ‘\é?qﬂ' ) i | . /

, il (& \ (%Yl /0 - S-S AN
LnF={_%‘(0:C)+ y(b;d) \("-;‘-3) E“\} ’ Kes = {"4}‘%3 R\ \< 4 )'l,-ﬁ)“(O)},Y (e 3)z f_&;\pe\?\ lfa A)K’%F(\h')}j
y - 7 si ;%)% (0;0)

r% A (Vq;ﬂ'- O povr marice atlle + T F={o 008 K?.r'-‘=wﬂ~\) ¥ (£, 90)= [?:'s:] :t’?‘%)‘a(n;n) ) gl pane detA=0

/an — ‘ | (@ 51 Ol Tk
Aot a,_c,) Yroya\'cioﬂ?.\ a ( a) @Imft di’oﬂ& e,“%e—“&é@' pasr c) = k!-I‘F’ deoife (,\'QU\AW'L bl (—%.)*’“Fi}'f;’a'fﬂ: dff< kest

% ey e

N .‘" h\' X " . -
5 QGUP deTA#0 &= %\ c’jﬂd) \ineairement indgpen doal oo Mmarice \“\QIS'\\;\&” aﬁ\'\:ﬁ}nn 30¢ ;)Eacj Ne 0T nf =w1-” kt.rf=(o;d}

&P FEU*';‘@}\) = Unique mug\e S&\uTRau) dim(KerF) + dim(Iné) =2



Rew seolalioq: P = (,;. o\) B =(a. ), (P @), deTP#£0 [(""5”3 P ( ) det ( [Flé)’-dej'P\_,.
te(Lrlg=te A, roy ([Ap) =y, [Flg=f A= (F(a ;o) A=P-LEg- T

(—q-—-\ P s n\nw._
[Foqailg=[FJg [l ) posection s Cymixaa =5, Cone bla:

Réduclion: (AN =0 \! Dovalpee. , Veveel. gep. (#8) ¢ (A= ?\Iﬂ‘l o, daf(A-A1)= ) Y (=¥ ~tehx+del A
B Yok 1PN om0 - K (Fruibee b ot
%= 0 x-avals, %Ry Ker(F N\A\L) o=l = droite veck, )(f\ LUL_)(A E,T_:_ (a o) A-‘(t('PQ Li dej'ﬁ)
(R, M= w . My (i) (00 . ‘ N |
fip; =B g;m) ot wed, e ) A>X0 = diaspnalis able #» %e(x)=(x-W) (x-8;) 42 2.val, ?r?-@([ﬂahr-?@(a EJ
\u’-ﬂ\'?\‘ éﬁ-"‘)(.‘ Pvu.)f pee de g
B <({\ )q (? 5“)) ) Aho P‘«"m'l'}_;bé\\?rnrx\\ﬁﬁﬁ. \\m?o\-\'o c\ua\\o \D’I.&a)A =Q A#.LU‘S_Q_::D XF(X) 6"‘”)

it p=(z ., "")!1
&2 Val. fre w—'_?_'- ([?lﬁ“yk (0 \D) ov \ Ku‘(h WI.‘L) Lm””'\‘l’l—) - dpite pmo\rmérea,
™ € fer(A-wly) toh IT
B=((A-wI)(p;0), }; ) ) A <0 mvpk£~(x—wj ~E wewsi— E=E
r-‘ v choix ]
@(B‘]&F\P\:(gﬁ w OU\‘-‘E; w} B= ((B Py '—(?\"’W'S.aj(a)h)}) P::v‘ AP A=PREP A
Eoctme réduiTe. .
R??\ic&h()h cédoction: K =P R0 PA N O\n m“ ¢ \ ) (%n n\;s”:ﬂ) wc:’ &:ﬂ‘ﬁ )

w "E.)_H (cose -SinG

£ 5112 ) 5 T cunt sk -8
v s, h=wla
W)= R () {18 8 b o) 240 Beta@ixaem s, 20 {M} 5

A A an I3 ixso0= (%—W)}\[Lml-;; 1 P‘#W‘Lv
S'AS=R= T-*BT = B=T5  AST =f" At=Tlg o5 P=ST™



~

7 40 mestee

ALexébre, liné aice - CMS ~ Résume

o bc

Caled) mod'ricie,\ Mz (R): def A=|d e, F ( ") 6&+(AC«/L4,-..)=H de‘f’(C't/L«,--)/
l&et(blck\* Lics ,--r )= cleT(L/cq',..,M-éej‘(L/cq L., (_\ej'(LIC'\) L/cq_,...\=-JeJr(L/cl,lJc1,..,}
trA= aresi, tr(AB) = Lr(BA), Jef(AB)= JetA defR=det(BA), A™: Ax=b

A inversible <@ detA #0

P\plp‘ic,a'l_fd('\ linsaire BR3—1: 1, ADD: Flv+w)=F(D) +Fcwy %, SCAL: F(m\f}:ouf(v)J

fanoy: nb. max de L/C lin. inde p. F‘q(%b,c)—é translate dv Ker (si (o \»c)ET.mF) (B:?, B"&)

B-- A V1f¢3

[fle,w=a"A?, A=Q TEse P, ro(Ifle,8)=rof=rqh, [a/b,cdy=Plab, <), &= wa, e vy
J=0 troyz0->VR,§, = (3%%):1'06:4 > Vy N3 € Kerf (3va) wazfovy (3 wa,w3) 3y 2 (° 48)

o=l -> V3 € Ker F (5 Va,¥a) wq=fva) warfn) (3wa), Ja= (?,“o"-‘\ (=3 B=Bcan R'=f(Bean),
[Flg,5 = ([Fely, [Fomly, [Evale), We (9= det (A-xTa) racines: val. pro. ved. pp. kee(A-9T3)

‘ kgl %éo Pgw = Jlmke,r(!\‘\k)l's)) mul‘\'. 0-\ 0, 1w pUissance de (x-w) 1< dw $3N43
J,ew"'i T_‘V

Cw=" P &m-‘*’\; £ (}imoﬁonm\isalo\tﬁ dw =3, (o’\ = (W) /Np € 61—0‘*—?’1\’\0‘“ gTuUE, ¢Im(h'~”1%)

WO o (
réduction: (w=xy ef dw=1L = (g\g 3”) reeaig dw =1 > (gu; 3,)=DB £ (v, F(va) Mal |
woa B U V W'
(w "X)(E:"Xil et Cl‘“:é‘&:‘q = (g %E, Ke,r(A-u:T-Q wf“\(ﬂf‘”x%\ )

W v
(W~3) ((x-EY # ¢*) et dw=1-> (o g ?E = B= U v F(v)-f:v
F ° P g e
Espaces vecToriels: muni de Voddition of mult, seal. ) VO =V, VHW w4V, V2V,

MV +W)zav +aw, SEV:W Ovew stablet el miltscal., Famille aénéralrice: Vect(F)=W, (Rel(F))
reladions: staVat .. *anvVa=0v, Flibre += Rel(F)=0, base : Famille yéndralrice libre,
dimeasion: nb. d¢). dans la bese , dimF =rqf, Jio Kee F + dinImf = dimV,

dico RV (F) + dipn Nect(F) = n
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