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10. Ei

10.4 Grund lagen

Zuk elner Vorgeatbemom Modvix AE“Z h)/ "R
werdon die Zoddaw Ae € und Veldkorem
ve €'\ {0} quamcht, fur die gibk |

Av = Adv (10.4)

en wert vobleme

)\‘. E)\l%@h\/\! Q.r‘t ) V- E{, %QV’LV@YQE\‘OT‘
1) <= (A-AT.)v =0, Vv#0

& A-MT, Sim%uf(/i,r

< do (A-AT) = O

Dedivivon DA(N) 1= dek (A-2T,)| 10.2)
it ein Plymom vim God 1) dao
(haradeherishsche Polymom .

Nadk otigom ot adoo !

A Bigmwert v A & PA(M

MOB)




3%

e Dic \/cd%acﬁ\h;{ vno EW A oo Nulloklle
v Pa(h) Pt alodbrousche Vielfadh =
_&u_’r . ad) . ) |

e Die Dimensiow doo E{%&M\(‘Qm% _ EA i
Kem (A-ATa) heipt opometische Viel =
fadbeit 1 g0, |

» Zuwau Makizen AB e ¢™" INYEYLS
ada e ; Wemn €0 e ﬂg‘\&&fv Madmx
Se C™oibk wit B =STAG.
AhnSiche. Malnizem Seachets bem die oftide
Liueace A‘obiﬂo\/\m% L-C - Xm:waﬁ
W. VersSdhedomer Booem Vo ([1%.

o Alwbiche Mahizen haben doo gluiche
ookt Polymom. , alhoo amdh ofsiche
E(%wwe,,/k,. Audh die QQ%A/QNO\ASJAQM Y
Oprwehis i Vio,&(la&%m AN mmen
Abeeoin, | |

o Tur sivm EW A %\'@Ev stehy

4 < g = ald) =n (do.4)
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Bewe(s‘;
O B=5'AS =
P = de (S'AS -AT,)
= det [S'(A-AT,) &)
= 0ek(S") - pan) - dek (S)
= Pald).

O Tst A EW wat () = %, 40 gt eo
eive Basis (V... v*) wh By,

Brweited mom diese zur Basis (\/, N )
v O AQWW& Av-—?\v’
=tk wmd S:= (V). ,\l'")

M. n-k, n-
B= SAS——( , ) ReC ‘)
O|R

= PAN) = Pg()
= (\-0) dek (R-2T,,)
= (1(7\,) 2 %(7\1) = k A
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:D/Laqonaﬁ)isx‘exbarkei{ . Jst Ae (Em'h) ZAL
g 3
dner Diagonalmaii x A= 0“-0 N)
oSl o B\u(bf A d)(a%omﬁs{erbar )
oo ! b ' ,
OSSRl S Sl 'rt%lio",r
S =S |
1 m ?‘4\0 _ 1 "M
e (O \N> = AN, .. V")
& V‘i?— Ty..,n 7\;\/\ = IA\\/l

& My Snd die BWe vew A und,
(\/4> ~-)\1“) st eime Basis amo EVen

Damik %«QQ(E e
A dkac?(vwaﬂ/(s(e(ba\r & YA %(?\)= a )
10.5)

Beisprel (10.6)
' 3 2 O
b

o e
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| 3-A 2 0

PA) = |=3 22 0 | = -A (W1}
~3 =3 4K

= HBowwede: A, =0, A, =1

E‘\%Q/VLV‘QM/W\L

N=0: (—33-38 8) = y'= (“32)
-3-3110 3
22 0|0 =

A= (—5—3 0 o> = Vz=(1),\/’=(>
35010 0

=2 A olka%waﬂ&siex\oox, A=S'AS= (011 );
S = (-'% -:]1 8) ,

L _ (} g w)

9 a- (313
= ) =AW




238
Mabix A-)T MRW% =7 daber

E, = C (é) tindimewsionad | §0) < all)

= A vt wmdd d/(a%mxag,{s\'er‘oa: \.

\/\/O\xwu/wg(
Me %&r@c@mm% dec & we,/k, o

Nullotellow doo harotet. WWAA Mt
Mwmens s /L'V\s’mﬁn‘l?. |

%"’wwk D Kline Av\o\erm%w e A Kﬁ%%u&w
dus Shocader Wm Wovinen zu grofoer.
Avxdm%w M o Nudlotellun. ‘{@w@.rcm '

(UO&Q. Prean dow 'Bmspu& (23) |
Defiwihow (107F)
Ae €™ A el
A*' y /‘E\T’ A'r |
A Hemitesdh & A=A | Asymmebisch
A umitar :& AR=RA=T| Aorogonal
A normad e AR=AA | NA=AA
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Sale (10%)
It Ac € gine Hermitescle. Madnx ) A0
snd adle EWe wwuw A ’NJ&UZ) die EVen

Zi Versdhedemem EWen sind Or’rewr%m«ao.
frat. des Skaﬁurpmdwqd—w Juvy =wV.

Beweis

A) vVEVzm BEWA e =

( VAV = vT(Av) = A v
| VAV = AWV =7 Ivi?

Awo A=A" {okof dober = N =], a0 AR,
A) Gk Av=Av, Aw=RpW wmt XM
wnd V#E O, W# 0, 2o {ugt
Q\‘)*) Viw = O\VYW == V*(}Lw>
= (AV)'W - V' (Aw)
= V(A-A)w
=
0&00 V¥W =0 a

“
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Sak (10.9)
Tede Hermitesdhe HMakix Ae C™™ st diogo =
madhgieroar. Z\)q‘e,vansformab'm modx S
Lot adh Wwitar woddin .

Beweis 1 Ware A wicdkt dja%m,a&(sie_r\oax, A0
%&be % (Wad dem Sakz iber die Jovdansdhe
Nownalfom ) eiuon Hauptveldror exster Stufe
th. 2o %'o'doe g EW A vin A wnd einen
Vektor v e C" mt
(A-2TYvV =0, (ANDV + O &)
Num ot oucdh (A-AT ) Herwdesch (da A
mok (10.9) vl k). Dot
(AT (AAT) v = (A-XIYv = O
=> V(AT (AAT)V = O
~> | AAT)v |* = O
= (BT =0
A, \/\Jdol.Q,(stdL 2 (%) A




Kondihon der EW au’%%aﬂ'& :

Se Ae C™ vorgacbes . A s EW vew A
it mg&ﬂ«}}vxﬁxxm BV vte .
Wequn DA(A) = dak (A-AT)

= dak (A-7T) |

— dl)\’ (A*‘-XI\ = PR-F}\)
At dann amdle Ay EW v A EBin zugdioagec
EVou w'eC".

LA

Sake (1010) Sk A, einflacher EW wu A
_@ Es ex. Unv\o){cﬂrw«% Uwn A i C™"und
e C'-Fk. AU — C mut

AAY=2,, A(B) tidadiar EWvow B
A‘(A>C: - <W1,CV1>

<W1)V1>
, _ v _ 1
IACAY “Z l<w1, vl | oy §(V1lw)\
k) Die Kondahow vm A ¥ A, lowkek
e ¢ — VAl
WS e w0 Tl T [A" oo & (V! W)




A Y

Beweis: — 3)%%& , Holumann ,
Sake 51, 5.2 Seiten 129-131.

Tolgerung (10.11)
Fir momode Hahizer (adro omche ‘F‘Zr
Hermitesdhe wad wmwtare Makizen) gitk

w'=y! (i oued L&W%mnovm(erm%)
—> Doo EW-Rroblem mt i Kendahowiet
Kobs = 1. h

Bewes :
MAV) = AAV) = KAV = ARV
= AV BV v A zum EW A, (oder = O)
Einfodhdui NV = wv' o, peC
= )“(V'*\ﬂ) = VAV = (AVY) Y
= MYV =0, (VYY)

A

= pk=),
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10.2. Eigenwe:t abschatzungen

Sakz (1012)  (Hirsch)

¢s Fereidme Il ene Norm {@w C" md. e
‘Zu%curvi%e Makvixnorm i (e

Tst N EW wm A€C™ | o gitk

Al = 1AW
Beweis -
LIV = Javll = TAv]I < AN vl A
Brispiel 1 04 -0
A= ( 0 2 0.%)
~02L O 23
ME (0= Uy fot

IAl¢ max{12,24,32} =32
Bemokumg: Wi goman iot die Moscuieg. (t012) L

Es begseidwme
G (A):= {7\6(1:\ A BWwu A} (Spd&m/w\)

Q(A) : = Mow | Al (Spekhadvadius )
AEB(A) - -




2t

Dann fdoct sl zeigem
Zu jedum €7 0 Gl o0 e (Vvon A aﬂr&&/\%,«‘%)
Mobixnorm [ | vt

oMY ¢ IIAL ¢ j(AY+e

Beweis . Stoer, Bulivsdh: Sokz (092).

r .
Sate (10.13)  (Gersdugorin )
Zw A e C" o\d(«‘w{ere mom die [reise
G {7\6(]: " l?\—Oal = kilam\
=1

k#1

(itym)
A ABWw A = e UK =:K

b) Yde Zmoummwﬂwwpkw\omm)& \j
ww K — bestehond oo e Krb\SScQ\.oAM —

CMALE qman k. EWe. vee A ( dec Vol -
¥a&h’cm&. %M:&M)c)

Bewtis : (nura)
Ist v BV zum EW A \,ewA) /JOQ(\'@E {Alr
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bguadeie Mabix BeC™
(A-BYv = (AI-B)v.
Tst mum A Rein EWN wow B) ah. (7\1‘5)

W&&r, A0 {olok

(AT-3) ' (A-B) v = v

= 1% (A-BlL -z 4 0 O™
Wobde w1l = 1.0, mmd
B = d:ia% e PR o R

(*)=> oV (A _ - l(}i‘\'l
|OT-B)' (A-B)|, = Mmox 7 A
12ien =7 IA-Qql
" J7
= die{t,.. ) Z%la.jl z IA-ag |
e "

Bewtis zub) © Stoer, Bulivsdh ¢ (6.95)

Besprel ¢ A 01 -04
=l o 2 o4
02 0 3

e EWe b‘e%u» nad (10.1%2) ma
KW v K,@ v K6



b
K

Ao (10.13) b) {eRot weiter, i jledam
Kris K, geman ein Eiguawet Liegh.
Tnsbesondere it A dawt O\AO\MY\'U‘G‘O&.
MATLARBR- Bexe(ﬂvw\/w\% /@\ZAY-Q,‘A'

A = 0.98015..
7\)_ = 200-‘7‘8‘{‘
>\5 = 3.00600...

"Red?le, SAﬁ(mme;\-vist«L Ma}vizen
Jwn W%wo(w %Juw Wi Zm 'E%Mka\%
Y el %Wsdlt Mobizen Ae R
mber.  Nadh (408) aind die EWe el |
0 %(Uce '.

A2 X2 2 A (10.4%)

Tener 1. eine OrtRonarmalbooi, (W' .., w")
oo EVen, wgl. (10.9).




2
Dl ow (1045)
n . B
2 xe R" {0} Auift Ry = =
der 'RQI%M?&'@MO“\M .

Sakz (10.16) (WM?MV\&P)
) Vxe[R"\{og - A € RIX) = )\11

b A= mmﬂ), An = )V(V;(vO\R(x)

9 R=2 = x B )
RK) = 7\v\ = X BV ?JJL>\n

'99 M = WW{R(X)! X Lw, Wt xa&o}
A= mox ARO0: X LW, w0 X+ 0}

Av»wmdum%: Tt X Nokeewg far einn
BV A, a0 dt RO 2ine Nadwawg i
d%m%b%\%@w EW.

Bewtis




Y3
= YAx = A%
1

= R = Zz)xi {

?\’\

An

Q@_i Ein sehen Z&'%'l: Rw) = ?\3 . Domnt
M= RW") £ RK) 2 RW'Y) = A,

g
WOt Ry = EhE— <),

= Yi (7\11:}\4 v =0

k. ;
= X=ZW’ Wk >\1=>‘z:"=)\h>>“<ﬂ
)J=1

\ARN/AN

'\0‘\? EV ?JA,?\,‘ . ‘
znd): X LWt oWt = x=Zx3w5
J=1
= RK® = T NN e
| EXJL 2
nd R (\rJW =\

— )\; = Yan JL’R(X)'. X_L'\JH:--,HV‘, X%O}
b
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Sake (10 A7) (YDO%stubow, ngf&ow>
S A eR 2ine N&an% Qj&r dm EW veuw A,
xe R {0} vine Nahsoug fir dum 2ugeld g

EV. Domm %{H w v EW >‘k ik

PN

A

Y= AX-AX

Beoweis : Se (W, W") wieder eine ONB omo
EVQ/‘«\,W\:LA. .ESW'- N |
U= Z;_X{w‘ , AX =7 xnw
1= 1=1

= 4 =Ax-Ax = i@\rk)x;w"

i=

n 2. s
= 4y = Z 0N > ) 2R

’YV\A": l'}\g-)\‘ — 'W\:_x"w |7\\-)\‘
K i
= 4 (?\k->\) < E_‘_:g(' A
B%P&&: A4 a4 -0
A=(0 2 04
w0 S R

AT, E/{V\SL&,QLQ,(?)WV\% deo Ewm ANx2
Shrew W X i= (0,1,0)7.
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01

= AX=(%> Y= Ax - ?\x=(01)

h-21 <\ &L W = 01,

Verbememumg dac N & hecumaen

0.1
X = Ax (0) 4
o~ X7
F=R®) = EEX = 5oy
~ o N 4 0.099%5
e AX-AX = (—o.oowsn)

. —0.02
—  |A-20mv3] < %‘?— = 0.0508.

'?)ewxer&mgr (10418)
Zw eivom (Pc&?fv\om POy = Z a X! )@w{u\»

@ "ro
= (ﬁ \ ) .= %—:‘ (Tr_robentws\

“\&'Yl -]
tue Makix Wik A = & (' POV,
it Hilde der E:%wwwl—aﬂm&&)\'zm%m Qamen oid
oadro omdh Bromdbac Abs&ahmaw $ir die
Nullotellor gineo 'Pg@wm %mwnem
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10.3 Vektoriterohon

amch: von Mises ~ Vefadhrer
nodh  Kidhard vew Mises (’1883 - 1955)

(1, 1)

Es sa Ae R™ mneder 2 Stﬁmmdws&a.
Makix \mo({/wdm (“Huﬂm) Ez\%mweﬂe %UUm
IEY RS ho19)
Jnobtooundet ser adoo dac X:dva%ocav\':(&k EWA,
&mﬂacﬂ\, \
A\A@WPWJJ: it dhe Therahow
X0 e R" Startvektor (# 0)

-E\l/'ur A=012,..- (10.20)
l X(‘m) = A x®

st (V- Vi) 2ive Boww ama BV 2w A
(wobrer vt EVzum EW AL) WOL %;%

( i . (0)

/%0 %&r(’.axk ‘%M e 3+ener{-e/m. |
u) A X\O) ZO( }\ V e

0(7\ {V-\- >vz+ +§(4“(§‘\—:‘>ivm}




252

,\’\h%‘”“ \<’\ Pir =2, Ronvergect

die Klawumer LY und dowd O\M(L die

Ridbung von X' qpqon v, (1 —>00)

Temner - Die KV%%. Wt Wwmao A(,&Mdb.r' SQ'

Klover die Quoterded \Ai/yh\ sind..

Zx V@(me{de% oy Expww woer — cdar

— Uherkoud  wivd X" zumeist normedt -
XUH) = AX\'L)/“AXG) “ ‘ M

T gofde 1 otk damm AXY A }\17(“))

Aodam ok omdh A, wmensdh Seedowan. domt.

Deispiel | o4 -0f
A = ( 0 2 Ok
w.” A &

K= (23895167 3633243", 9.2889. m’)
= (27894165, 3695 47, 9288819 0')

AL /X = (3005932, 3.006011, 3.0060058 )
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Inverse Velborkberokiow -

L KOHV@(%(M&QTCOMWMM wird die
\elkoitecakon o die Makix B = (A- }ay

am%um&i

In jedim Hecohonandhatt Aot o\aAAM oUn
wQAMﬂzf% %@.«Mm?p’mm wit wniverselloc
Koeflkziemkemmakix zu (sem |

Daber mt B Une NCLQ\.Q(UW\% &mm%mm
EW, etwa A ( einfad l)

b= @\‘)AT)—Q hot die EWe 7\3 = 4_” .
Joo Konvecgumeverdalien wid aloo duccle
die Quohemtern

M/m ' 2 M (j#k) (10.22)

Jterohon  Fur i= 0,1,2, ...
LCl;SE (A NI) y x("t) (,‘023)
\‘Hrﬂ ‘3/“'\6“ | —




25%

/EDQLS\')&J' A 04 -04
A= (0 2l 0%) , M=3
02 0 3
X(O) e ( 0 , 0 3ié 1 )
X0 = (~238%3-15%, 2H2545", 9.2812-43")
XD = (238334162, 3.6952 -1, 9.2288 4")
X? = (-239319",3.6933- 17", 9.2898 - 15")

AXD/X® = (30060060 ,3.0060056 3,00600 53 )

Bemerung :

Tl qube Nidewmgon L~ Ao st die. Mahix
B=A-pT mumerisd S’fV\WJ’.

Es Aben dodu 'Aﬁo\mﬁ» Keane wumien sdaim
Broblowe of) | da hd/{caiii()z\ die QAG@JHM,L%
Vou X 2w Beshwmmen k. Mo o i
Koivso Prvotedamenk  dichh eps ersehrer.
(Dadrts v dae EW A eivdadh v | )




2565

0.4 Redukkion auf Tridiagonal form

Ae R™ + symmehisde Mokvix

Zwr Beodlommigumy dec vuvmenscho, EW -
Verfohet, Aot o Stanvoll, die Holt)\\/\x A
zumachst dudy otfogonafe Ahkwdi ddaiks =
tramofmmakenin aul Tvtd&a%emot@m ZW
J@mwaw Herzw fLomen mdh souwtd Givens
we Howocholder - Tromofomuakionom ver =
Weamdam, .

Wy Sodhetitres. doo \/Of%JWw wnttedo

H WM“TMWMZ

i, * [x--- - ¥
H k- x| QA [ Fx
o : =19 ; :
e ! o !
[l %--- % O === %

Hierbei wwrden v ,
dre Zelen 2-w verandert

T ¥ o, 0----0
QaA®4> 00(’“% ————— ).&



A50
Nadh (n-1) o8lchec vamA%mme Rat man

81 o, 0 ‘
A= QAd = (“’-\\“%ﬂ) dozy

0 " oy

mut Q r= QYH.QV\-?.‘ ®‘4 '

10.5 Eigew werte fur ¢ "‘"‘d"-.
Tvidi a:onalmo,h"zell

Ae RN MA ML %Aﬁfmmdv{s&m T’Tidkmfgmmajf
My & 0 ()
A i (

Die EWe W A Wecdow oy Nullotellen, duo
chacodtk . Polunomn wa el Biselehon  od.
NW—V%M Yo ce k. |
Hierue bewwkth mam, dam aide PAQY) duredle
s Druterm - Rbwrviow  Sercdonne Lot .
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fic k=2,...,n
| Pe = (&,:7\) PK—1 ~ Ol PK-Z.

ZDQ/VW\,'\: %‘% : PA (?\) e Pn .

Beweis ! va‘cwid&m% Vi,

&N %, Q)
ka\\ = 0(2'\ \\‘O(K
O . Ol C&vﬁ\)
wode dec fdten Zeile | A

MNe Beomdedat dec vm Seha (10.25) Kenohwieden,

lﬁ&yg (Po,..., Pn)  Aeotedt domn, dom sie

QAue 20 ggmammle Stwrmache [Kette.  $ldut.
Hioram Ldmt mide adfooon, wieanede E\‘%wwe./tg

Mdeo v} Regm..

Sokz (4026) Es CX(,Q}L(XJ'#O, j=2,.,n  dh
die Mahx A ’ZU#ZUJC wddt :\)w\m%d)\—w
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/&) Ale EWe sind Qf\w%adk M>A>. ..M.

&) Fir AeR Q8L die Anzald W(A) dor
Vor zei dumwechoc An dec Fo9¢ Do, ..., Pn

vow 40.25) am, wiemede Sigemitite
A< A And.

Dewess —>  Stoer, AbsdmiH 56

Der Sakz (10.26) toived. danw Levmket, %Q%‘UU: |
dS/V\, wm=ten EW >‘YY\ m dM’ NWW\VV\MM\AM%,

A>N > v A, (10.26)
Dorw s« # 0 (¥j=2,.-n) mnd [7\“,?\0]
din Iwkeroadl, das duw EW 9, %GA‘OW.AW&/\—
wAbadk (v (10.42) few. (40.13)).
e M?im%v deo Brasedoh ewo vedobrews
divi di e/t man, chie Redumaion. (10.25) dwde
Pet Mmd St 9 = Do /ey
Mam orhall dawn chwo. falgende. Algothmue:
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Algovithmus (40.27)

=0, eps: Maodinmgemamighat
@r ter = 1,2, ...

Li=0, =1, A= (A+20)/2,
%Oﬂc [ A~ Aw ‘ \7\\'8\)5 '- S’copp ‘
fir k=1,

%Aﬂo(% 0> 4= M\/eps
4= &k —O(KZ/@

sonst A i=

Zuc Anwwdm% v Newtou = Techun ke, M&H%

wmam ekt Do) mchh die Abletums PAR).

Herzw tird die Ruawrsiow (4025) dA%;m%(ech :
P°—/\ =0, p= 87\?4-—-

Lir k= 2
Pie:= (&k A) Pt =0 Py o)

P'z = 7 Die + (82 )PVH — oy P\i-z
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10.6 QR- Algovithmus

e %M"mM‘%R — wmd. manshen sehhe
gw%eu‘ﬂk- Metrde zue Berechmung, vou
Eiguweden wnd Biguveltbsrtn Mt der <o
Jmommie QR- A\%m\Wwv\m : Er%b“
Znonck o J.G. Trancis (4961/62).

Wir Srodbramkan ums wieder aunl daw Fodl

Linee symmeinsdum el “Tridiogenal=
Moy .

I der Q/\v\%mﬁw{o\«,?m Rowkek dor QR-

N%m(%w dowu
A = A
\at:v- k=12,... (10._28)
Beredme GR‘Z@:—QJ%. Ak::Q\é Ry
Ak+1 e Pk QK
Sakz (10.30)

) Alle Therterten Ay sind ambich zu A,
R SWW\GJM'SJL wnch ’No\,{a%mo& :

8’_} Mt (A > Dgl> .00y M| >0 %«%




&,WO\Z)Q =T, ) &y;\,o AK= olm%O\M )\h)
e
wed | 050, [ < C[%‘—1 A=2,.,m

Bewess : -
20) + QAQ = QRQ)ET =qR, = A,
= Ry = Q) AQ, it symmebiscl wnd
e 2w Ay . |
Zir Tvio\,{a%onaﬁodm% :
Mam it matelo Gcm,(& Elwminoion Ao

U

die Inverse einer teqularem oBerew Dyerecks =
mahax weder 2ne Drtreckomahix it .

= . .
Az SW"‘W\@MS& \ AZ TM&AQWX :



Ao

ZUD)  (war groder Bowtisablond | fechuischa
"Detonlo \:re%%damw)

@ A = (@ Q) (R.R,) (1)
Aamm AK+\ =QK®\K w Q:AKQ\A:'...
- Q.G AQ,..Q
= Q- QA= AQ G

[0 QR Ry = 8 Qg AR Ry
& ARG R R

= A > (),
@ A = UT./\.U, U odburgoual |
N = diag (.., )
= A= UANVU

LR —Zedeg, - UT—/\k LR
v \J :UT(AKLAT‘(>NR

=[+E), Ee=0 (k>c)




Zh2
QR—ZQK\Q?{\M&% w 1+ 5 = @«(Q/K
:é @K—’E):‘zk'_"l (k—’C)O)
= (UTQ) R AR
ot ene Wute QR —Zerfiguug

“Ew\o\m?(wc“ U Gy~ Q“'"Q"R‘ } ()

ammd ( ’RKNR%’R .
@) Q= (0 .G (OB
=~ A, U U Q,

= QMQ — I (k—500>

Re = R R)(Req R
5 RN R) (R, AR
— A (k — )
Damnt ofat anch JUW»AK = /QJ(MQR =\
V) Die KOWVW%CWW%&M¥ WM ik

o AL Ui Ek ~ [ AL
kj\ A
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w% AK—H - (QA..‘.@QTA(QA...QQ
kxmver%'@r‘c die Tokge duc ofogeualom
Mazen  Viei= Qu... Q, Yqus une
Oftto gowale Mabix V= vy, Va), die
diec EVem viu A alo Spodkervektrrer. k=
Shadk .

Shitk — Tecdhmikin
Avaleg zur Anversm \ekkortecakion. dosot
mide due QR- Algoitbmus dunrdle Vm&xdnm%
Der Algorthmus Rowkk domm

A: .k—=1/3,\2,... i)
Bechmme. \/exsdvide% 6. eR
QR- Ze,r(’.o,%\m% Ak' 6L = QKRK
AKM = PKQK + o L

Ok wivd 20 %%rng, dom don SP&MMM W
A\(‘G}(I M)O\aVAL’G'Q;k N\AM UQ%{',.
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10.%. Singularwev!: zerlegung

llfwyiu&b Absdhnwitt 8.5,
Im Folgundon Mi 0. BEAA. M2zn (amdem =

{’d’% %‘J"V(W\“M’ZM ATA;Lbe,r\) ,

CSAnE T 0 Mam beshmme or
Makizen Paund Q mut i e
PAQ = || = (3)
L Q] 0
Dnes %M&«Addt ehwa. wiltdo towoe bl dar —

Teomoormahonr ) die alwedoelnd. v
Rrnko' umd recddvb” omgentadit werolim :
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Scimtt 2.

Avxwewdm% deo QR-A\%U\%W\NWWJ and BB ,

Wocdingn A &inec Jorm, die muc aug B

Openedt (Um eine addechk Kondi how
W BB zu Vemeidun). |

Mam edrdlb eine Toeog il 0 _
brrdage 4 M{Wﬁ% Vi ?)ld,«a%ma,@ =
,B\:‘BQ e d,{aa(tj’,\z),__)(f‘;’nz) (k—mo)
E\z I d'(&%»(@)...)&,\) (k—»oo)
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