32 limare Abbildungen
D X,V lin Ko, Fr X =Y Abbilduong ( Funkion)
F Wit Unor wenn:
1) Fla,+a) = Fead + Flay) @w e a,, x, & X
2) Flew) = cFroy fir alle e X, ¢ Skalar
Bem:  oft g duieloen, Fraoy = Foo
Bem: Wemn Y= Rowm der Skadoe R/ € domn wink die lieare Funktion F
Funltionoll Bonnnt

@sP: f: RE— R it Rw=br  Wuar f\bbildw\é,m

BS\% (/"' [o\.) bl = i {2’ [a., bl [R) e, k- mal sﬂ‘ejab, d,;HzU‘UAi-?erbarf

D: C'[a,b] — C(a,b)
v v

(P (. = LD
Abler v o % )
4 (o]

= D ist der Operator , dor ablifet . (D Water aby)

A\Aﬂsagv Dt linear . Uberpinfon:  (Aciome iberpricfan)
0 Sean f,5 e C La,b] 2w riigen:
D frg) =D +Df  mwn culian.
D+ Dg > La,0] =R, D(R+4)- Loyl =R
(Dpedg) (o= (P + (DY = Yo +¢' 1 = (grg)" ()
=D (P [ {2;, e t€labd V

2) D= () tv= cf'm= (PP
Plef: [a,b] = R (DY): [a,b] 2 R



Somat D(a@)= c(_D-{L) v
A‘V\L 1\)47—) W - DR‘!" Anear.

Kep:  Gegbon o, ¢ty -, o Skadwre.
L: ¢"Caybd — Cla,b]

v
§ — ) W ekl =R

(LD W= cof® +c POr GO+ .+ and™® Q(w =930
)

(o, bl

L= s\,lkaﬂrvulw D"HQIM-HMOFUW
\Aneare Ab\aﬁlm%.

% 2.2. Abbil ngﬁcﬁx:

DL€ Su X W-Ranm, dim X=n
Lo X Basss B= Thy by, -, bug

SC\\/ Wn. Kounm d}M}l:W\

)
n Y- Basis t‘—ic,,, Coy -or Cw?
SuF=x =Y Lin »ﬁ\b\;,laumE

v oow N

bi (—?Fl‘d- = {'ba = E'] A,;é ’

for j=102,-5m = é\=\ o} \‘“

S

¢

A hest Abbﬂma,tmo\tf\& e [ 2n Buen B, C.

F
d x —— Y

kB J/]\&E' ke L [h:‘ Dieges Dzmw:\ ®RY komumutativ.
= Dd. / Erdirung folgt-

[Kvn la] |Rm



gﬁl x € x% ‘lr=’1-‘1bq L "‘%nlon

Fad)= Flacb, + %, b, + -+ M'mn)@ 2q Flba) ¥ %, Flby) + - + 2 Fllon)

= ) . ® i | it Uin "
4:—24 % F(l"d) ( weil Fist et Ui, Abb l«iw\zB
—-6%""4 [-31 i) = lzf. (E« NG €S Yt ot T Y
v Y
¢ 'ﬁ [?‘}éﬂzﬁ sl ddle

Kwrdxvmfcm ven ) in dar
Bass &.

1
(IJ>

(Gn. At [w) -
F " Bkg ol wnce kF = Bkg  Kommitedies Digrasm”
X—Dy Flana ke = g damn A

g A k"
V\%ﬂl SR> Y

ESP3 M: R[ — IPI; X= P4 } Y= 1?15
(/) v
§ =M (P £

KW_S n PA{ M/@’VUOW\QI Fo P1 ) F')_ F3
Eaj{l& S P\; ““OVWM PO/ P1) P7_} P3 J Pé[

MI(P) € %5 @ M(P)= U Komboo von Elomanten,. dur Bazis m I
M)W= t1=p ) = Mpo= ()P *@ Py +Q F, +() Pe HO) Py {

Kmml/lwﬂywcbter ™ do Basis
Y= Py

SO0 ao

)

M(B)(t) = t-t =P(® = Mp,= (0P +(01P +(1} P, +(0) Pz +(0; P4

M(P) (D= £ = P8 = Mp, =(0R DR {Or {DP: HOR =

|

O 2000



M(Pt =t 43 = Pa(t) = Mp, = (0F +(0)P, {0)B, +0Ps +1IP4

0 0
1 0
= M=| o 0 QR‘;XA(
= 0 1
0 0 1.
BSP W&vavu\eméj% 1 )
Xebh, ,wi=15+ 14 at2443¢3

% o]
Mx < P, M['v’—}= 15

4 3
= 4
4_3_ -

(M\X)(j'F' 5t + a3+t
D F: X =V linor wwl bipktiv hesst  Lsonorphicmns; man s
:& X,Y sind 'IsuwvorPI,l, ¢ P ) 0\6/\7

Fas X=Y doown hiist F chomrpl«xsw

Setz: [ X =Y Ieomr‘)le\,;sm d s

1

F': Y2 X ® Uhnoor odgo ammtn «[&WWOI'PWSM\MS.

Beweﬁs'. Selun Ya) Yo € Y bd&xlm‘é_.

Da F Bmorp is mug gt = T st bid:eki‘iv = e a,ibt’ %a, %, € R
sodosr \(;)4 = Few) \aL= Fly)

Do F'lsowak'lva\m = Tt btnwr = Tl +2)= Fapdy+Fm) =t(1,+4a,_
Do F bigeliiv %:} Wy + Wy = F%('(P“a")
wb Tl +95)=Yq+9,

Sovite Fllpaygd v = Pl + PR~ ooy 0

Flxx)= x Fray= Dy, = o, =F (D(‘f]‘l)
Somit £ (xy, )= o, = o F7(y.)



BSP vBn. IsvwrfW&rvwf X lin. R wmit Bams B= ?b., R bm§
|‘1? : X = R"
v )
€x Kowd,:no\ter\.ve,lut-er wn o in B
kg Unaor, b‘xd:eloﬁv = ISD'\NOFP[/\/:CMM
X~ R"
[Sem: F-X =Y U Abb-llo\,wf»g 2wisdun endlidodimangiale R me .
Noth dr Wbk dor Basen Bin X wil € in Y dharolteisiert dai
Mutiax .P_: da Uneare f\bbi)duu\pa' F.

( wenn F b-‘d:‘le)

B X ——=2Y ¢

>

%ﬂ;d/u. Dim. weil Lin. Abbﬁldm«a,

bi g2 iV =t

A1
F o dorgn ﬁ thorodken s et & %DJC iMmmer-

F ' wirdk duwrae éﬁi rarodtvisiort.  (nwr weww F lo'ld:zloﬁv ist) wel snut exishert
kein £-1

' . S L wal B, F

BEW\- So kamwm man et ee Art T &n—@xvxmrtm F‘Mu_-,m'm,ﬁq.
F-r NW wewun F

A/_\ chv.h'sfisi- B

E B e tune
>y Funktrion .

X
ye V- FT, = Ky éTkL%



X, 7,2 lin Ramme , T, 6 lin. Abbﬁlmam

F G
X > Y — 2
-1 m : Dia
k@kT o kl o %LT kommutok ves grtan
RS — R" > RP
A B @ﬁpe—o./ﬁmm:mvmw«um

= ez sl Wneare O erakorun,
A MUk hV"\MM[DUlL—Aﬁa\,\L\ .
GFn = K B A by 2

ode oamdh:  GFa = Ky Bk, Fo

3 [ GlFe) = 15" (B(A (kg (=N)) @"3 ()

o

?«, é GoFcﬂaﬁoBoﬁokB(x) = @[fa(’ny/
' g- ~

:é e {"[Zv\lﬁerﬁnmd,umei;hr%.
( Kerw)
Dl K= {xeX; Fu=0f Kowelion F
£ lin. Abbil duing - => Hon £ lin. Wnkerrasm v X
BﬂkF = {a é'\/) = ylb‘\' a e X svdem F%za.g
G A’b\p’\ldmmﬁ > Bild F W, Uvkerranm ven Y

Theorem: F: X=2Y lLa. Abbf\o(mmé, Do E Da'l,kk"'\/ A KnF= 50;
Theorem: 2 X277 (4. Abbil dung ard ondlivn dim. Raunme X Y.
Do dims Kon F + diien BALE = dim X

Bem: Kmé F= Kﬂw.a,iz dinBild E = dimBilLF



V8 0b.11. 20

u | {
F’I eltiv & [:(w,ﬂ'—‘ F(fx/z) =D = I)LZ‘ & F(0L1-9L,_):O D q—a,=0
(Whadens 1 Gisiung, ) A\
’ \ll T Unanr @ @

Flo1,)=0 = 24-a,=0 [-| < ke B

O

& "KurF = 0

. W.
Ty -fo)

& Wa=22

F x =Y i X =n ) e Y=m
I o _ \
R'—> " F b‘wdzkbv: €,ur dxd.u T lmant ?6/ 6,('01,‘&8

£ Snean wgigen- (wwgm) xe X:Toa=y-

{

v

0 . ) » ) CUV\%-\%M\) n

v@w rdu ﬁéﬂz befe,%ww« W»M(Sm Z.elK
Sodsx 593:'6 Y

—

& mem wt Rang =



%33/\&9\@11@»«\?@& bex Knordﬂwmta\fm«@ﬁf%mm/\'-

X bn. Ropm mit  Basen 5, %)
Y bin. Ropan mit Bason Z, ‘E

E "
%UAL&N ﬂ(ﬂ B >/\(K lommant cubrves D'W Eaunan
A l/:‘ k% ng/l / W i e aﬂ/\lv\, VWAL Acun o thAs.
«L X F >y ,“Kaordxmwmﬁ bez Rosis & B_ﬁ_%%,
o[l <l X, B
SRR - ({71
Bosas A bezigldn dlar B ozon ["2 =S—[%]44-[Z}Vb-[a]
e 1

é: Abb‘““"ﬁ""‘w 2 T bezr;gum dor Basen Bn X wul € m )Y
(ob;t ot BM&/\>

E:’\‘bbﬂ(ﬂw\?mﬁk U Fbez}iig(»m dor BM&/\/ B m X W\,OL% M\/

B kgl Al ~£'AT obw SELT= 6
e Rang(8) =Rang (P~ Rang ()

1 Matvix dos Wedwels v dor ot Boxizs B in die nawe BME\SE[W\X>
:Q:mem des Wedhsels von dor adken. Bagis T n d nows BWS%GN\/)

~NJ
o Bosst P e Bosis Jop P

)(zgpam PQ) [’z,hj;spamirq,fz, "z?
V= spon { Pr, Pa§= cpan g, g,
NP

Nr—
& &

=

2B

-TE



=)
R

'R

N ~ ~
L=Uqn F A+ As s
il (\ l

lin bowdo. von 2, P, Py =

2
=

\R&




Worwe 1s% Dim (KW(DD PJ“
Bsp- (DD )= {'0 ([ Molituny)
k + “c \\
Sz = SPM?FOJPZ) P4‘§ PL®)=¢t
[UL-’- SPM i F1) F;? - %J\
Dr 5=l Moltwy ’\"Q
Y U]

@‘Tf D (DD o= ' WQ§ m\&%
2 Y)/ 972
2. Abbﬁlwmafcﬁx bestimman * 27

L

(DRIB= 0= 0t +0-t* =0p)+ 0-ps () = Dpe =Op+0Op2 u
(DR) &) = 2t= 2p, (0 + 0-p () > Dpo=@Dp Qs
(Dp)(H)=4t" = 0-p B +4-ps() = Dp, =0 py +@ ps

_Jo2
= |00

51= SP‘““?“'» 2, rz? ) =14t @)= -1 M= T +t?

W spoe S0, o5 406, =302 A Spopr paf 2t
ZTY‘&M\@OTWWMV\X. ij Bosaswednsel vv S35 bestimmon

re TPt p 0y - [3 . ]
= Tp=1p, +0-p4 - Lloo

o
= ip

Makrix dae  [rwslormakien ove  dar
o' e de nnn ! Basis n Sy
(gP""" ) Y P2, m)_) CSPM Tn., o, r3-§>

3.Tw€mmmxmmm ﬁw Bamsweduel w U, bestimmon

e sl e[

Nia N|v\a



St B-spT-[z 3 1) Rt d

bebﬂldumgwuxv‘\x M dan Baten Té,% D:FM;
[/%@4-24
Kor (D)= span §pu§ = dom Kar (D)= 1 “r).

5\/5""

ik (D)= SPMqu)ng 2 dum Bild (D)= 21[% O

< leon )
Mbef“?meﬂ Ll D + damBIlAD= dim ng 1Tesl des 4-Te\ des
1 + = 3 Tundoumentolsoke

S e tr(0) @ DD © P - kowsbanten cp, I
] \)P -
$rgpon 8
DT
0 N\
-
gg — U, D?; l[él ETF&"-(6>
kgH@ ke %‘: 9 U™ §GaPit GoP
\V} = 01| 2 o2
R > R? t [92] '

0 l\w)
q{(
()
03\-"

\
-
N
6)
)
cenes
N D
—)
|1
R
C )
(o]
o )

=0pot (264)l’2+ (451)"4

Kee D'= ibi = dim Ker D=0
BldpT= SFMEP’—/P‘%i = i Bild D' =2

\Aberpmge ow«KarD' + i BildDT = dim U2
+ 2 = 2 v

4 o By g iy <o g
= Zf),,=0, 45120 B ﬁfﬁzzo

=D =
%0



