2.G.47

///q@'&'ﬁuk Al\fron%wri«

e
~Srakbar
~ Daegraediouen (E“@{f“rzm,”/z&/c)
: /mp/em,!,m«(f fin Ay |
b &x%mmm.j vtk oo aboe Ehlls el
(wetr) Auzall Flewe e » #ca/ﬂ
“ldex fre pumew (4 Elewmente )
G wts Arrcy sl clirelde Aclreccor
© odder: Suchbouiin Per e Muven
Zsatllih ?@ckza'auer" wus Hewp o
Sudbewspnr Yo
(Q:st.( mul  be Apur ﬁ&’lﬁm’ouﬁek
ev- log w wal  jn Sydbastim J@uaﬁl
(wrd  altualiordt) wenden

> gt Ao gt O (& «)?)



3.447

% Anw@w(uqq #arfo fit D{i Kok A@OT!FMS
- u)fecpe/ioluu&v d. A[&:’o Prihances
= gsp . Sa,ue g{'u‘eou/( , e g@pf(‘/‘k =A

S — alle agircf{kc‘
Dish. A M&»{ﬂt&dm o S

Disk. z Mﬁh& 2

2 Mukbore of Lphbye
> Bellpicucke S

Mf Mad &quaxb{ar; ME
S

Orr'fémus P2

~ Erster Shyd . A%
> osr  Yarzegh, Ou S s

it Mt‘.?l"“S,e voer M\WJ&M (e
B el <0 bl dis l] vy P



Bq'splt( @U_L(S\M

AT AN

AP.G. A7

Uerbesser
L ald. RO
v der 2. Rueucke

Landzotes - [~

_.£____ Olwme f(!/'{ul'rt’n 0( ak\(aad K":Vgc;’ék WC(?@
((‘C%Sma[ A/Q{MHWJ A /"{riq'mms
aus oy P(augff dev aé(ﬁrc&réa'/e/a. Uuofea

-)t-ée(/mcs.)

n Runclew il 0(«7') baw. besser
gczal'é(/ o( IEI)

—

L ieclesial  alle Unaber ol
frée

20 (u?) bzw O(u El)
- alduedd 10, Mri{&-’&rca. (r'“* Avreey)

(um’ Mian. sude.. MMJ uw cfkmlud(l‘slbre“"r
d'ccfé_ Weemte worvdd  Leey p—4 ég,‘mrﬁk/)

= O(“’z*/E/) (M Runlen wird 0[“»)
(’ + newes Mrurmicin

Scude. + 0(<) f.:;r

0.‘*‘(‘ K Fe
(&Maﬁ)



&
- albuetle Suchfpoud ., feap APGAT
(co«Sl W oéeo\\

B heues Pé‘v!- Sao[m 0({03 u.)

> far vee Wauke  splo oy (IO a Kualottpeen,
\)“6’6{6’3 Wm( 0[(93 a.)

= r'usfr.

Udere Shruben: SP (ET) G (4 tog )

P bestudglid, ;5 O(ulogu + /E/)//

52 ('izéfuéog ", /Ef;) f’S! 52 (M-c’aﬂn +/E/)
o(uwciu.a,gu, /aj) O (alegu + (g]) 3
Loun u-log u +(E/ <2. p(ax{u.(,sq + ElS

06 2 K (Max...)
& & 3 Kousd. ¢ >

() 2 ¢ Macf...§
Z%C- (M-faﬂvt +{E()
also (sl (a =ﬁ(l«'lo w +/E]
£ q )/




1. Binomiceler Aexp
PG A7

binowialer Besonn B w2
w, w20 . -
/ 0o a.uggew(@r biu. gmh—
VA

Eo 2 O (Wéel) VAB, = O o
B * /3» = /0 VAR,  o& et
g@ d o/\o Rew gel
VABz 154
()/é a/(\:)
N /
VAB,
USCo Y,
AB . &
B,‘: -Bh-»( \
\ " (40
5

*Eigensdafl. o,

Bl ?

b Fhinder dey (Dpact (rel) von B
=Dk (cliv- binkfolper)

2. Maxivale Tele vou -




¥ Eyq. vo~ |JAB.: AP AT
1. #hwoten = 277 _4 (geom. Reske)

2. # Ku&fbm ' ’r,cp_ K = 2“
(h=w)

g- MCLK‘ WZ& =

A3.4. A7
g!homrbz&, Lo <t Ynolor 1 7,’4& w st A
‘HUhuolen yom B, in Ticfe W 2(:)
£ o1 B, ;’4 Qz_ j\’fz By r\\ ;
01 i *1 T
/r 0 Qo o 3
[
(past'aCSfj&_S
| Dredk)
Spulle —> 9 u  Aw Zale «,
Spulte K Ste(t
”("éﬂzm% o Ll s, Zale -4, K~
‘S("“(/:C k = (u() t&ele “u-1, K

Ao gith: (3)~() =1, ¢ (e

-1 2Kz
4‘14(5&-—«(

S (g) ~(a =)
() = #J«M K *-’é‘*e“‘r* el

[2%Y
! !"‘j

G f/of{el/aug (H,

"'_‘_'—---.
« (u-k)!I



gjﬂ“ﬁj&[f&ﬁ TS
3 7 o /\erﬁ'r #uil
. /2\ heapsize

o B ak wi
s B o

n= Z'; Eip 7 bi €ld3 | L= log, 1
(=@
2 21 & #Flowade i 5 PRI yheapsive
= heapsize +1 2 (g, (% Elewente) 2 heapsice
Operadionea wull dow binomiplon Hezgyo
~Verschuuelgea : - Fingodbe: 2 flewyss

st o acer foup oy e b
Ewgaéeéeaps gmm&‘(’%
"2 gl vie bz Ackliion

A

of, '”mpg “ -l-{ E"gé‘“—’g@sz ’ 0
B; 5 llgl_y -gy Z 4k

\ "
33z 53
Lok Mg
o B,
3 L___,
&,
N, YL =5 T
li]i/l ; Q/ %7 > {;”i’ %Ln
Bh" Bk‘f bo &, 5ht4




~Zed : O(agj?_ (# Elomente dbr Lol Hewps zm«m«)) 4g.z,@4;z

weane e, gee'ff"e’/ ’;“Féa-rew/rf// siecl /
$o duss g, é«wmﬁ{?&, Zover Bawme iy O(1) J’"j"['

-Impl&umtv%wfr vou &, / Zg@mmwfﬁﬂtk!

C Sl I W
° ? l L (L o
B B C!
O(4) sefzex
Grues %fhkr_s

‘élsd‘(zgl.’!‘“a\(fb“: &ﬂﬁ?@dﬂ"# I \‘co@’x« .&o{.b«. Qﬂc;.-_r 95,2 )
(beciketn ten Ww/geu.’)

“Verdmipo- vou 2 Heaps 0([032 w)
M"# E—M f“ﬁﬂesaamqt.

Die  qudeen Opevcdibuen  poc. #m'o
= Midti smceinn Mﬂt 0{632 L)

Qe’ua(ﬂt
= Mindngin [b‘s‘,lek .
B Yorehine e vo B,

wrf /1'5?0 0[[&,&)



Miwd i (W . @

AZ4YAF

.";’j A Midima Sahen Stnaliby  ernes B

W 2 Veﬂme K('W/&f d?% E Bu-‘f
M’m’mms Diese ) \3 .
gud Wureed vou o
= Ku-z.
Boy By ) By I
(M, . Wurzel vo. B.,) Bu-z Buen
3. Make Heup s Boy...) B = Bus
JEE—— / \\B
‘ PR gu..s Bu-g Du-T
G. '/Wsaﬂmc&an el ;&‘., ?691[ —Msgu.
/a\\\
1. 0((032_ “)
2. st 5 d Lgszu.) /Mp- fo%/, so clacs (1 0(/03, w) &yaﬁﬂ
2. 0((13 2 k«)
e

o?ofw-(erj“m.k‘w fm ZMM 33 =




«Z'fammea)aufh W L Lo en 12.4. A2

2 Uborlegen - woclhe Roifer Joan éeua.‘ry.‘ 2]

= Vgrhatd slal. e norwader /fmp

' (H»"“‘ Aruden i 0((0j W) , geid bess“‘)
+ Zusateld: Heup vegtontom. 0[67 «)

( Vorker o(...bj &) bew. oém)) . :

VM&%* W Elewonte v da (ecre. Heoge
ér’uamr}xé« /fcap én fd’g&‘-
"_Zf_'é O("' [032. w)

B g abor bulsihleh bppey ol ¥
Whe calie die #Caﬂ!‘ aus €

)




2, x
Ba
Bi By K
B2
Br  Bo ¥
Bz B4
B2 B Bo ¥

£ '.gt?/. 0’6&&\—\ & %ru'

Skl

& Mq,(

wq(

A2.4.47

gn % C

G~ 33 éo(-h.



¢ Blaake cifsge. i bhomala Hop a2
26.6.47
Olutog ) (st Klar | doosobllcl o i
L

=TTy De Fifagunge. iw O(log )
L8 K gl selin'. Jie selfe. €

- Bo  biflen: u —mal
e Be  biloa , Joves R A
” f,,,,[;ffa«j G Flemente  gorele sf.
c Be byldden ,Jo/u. # Flewonte durcl €
b Lealbar.

' wsw.
> u=2" 2er Poteaz:

Bo  n-wmal
_g4 % = mda(

A
: —— .
:‘m’f’!;" {“ ","...-f- 2{01". s 2”‘

-

qetet a,l{?wm‘im Hetlook: MM



Dsselbe wif  aworbsierer Auclyse
24. 4.47
4= Led oér /- £ea Eufclzrmd?

{ D dix ﬂ &)2;‘:(.'.’
=1

Pefinicre Polewiel:  F(W) = Poteuticl des Heaps
= # wikf Leerer Same i
Heap.
(VO”’GM"J /4“' J‘Cf/éw ga“m "Sf ern€
(loustante a8 2,2) Zeteidbei gespesihert )

poristde b e ibees Bifizpung
aj o= i v G- Plur) [

N

reele o ldialol flwene
zef

hi= Hep ek der i~Lee Eérfu‘-\rwg
(‘CLT 2 A f h, * (ecrer /){eaf),
Plb)=2

Bsp: iy LLLLLOT hi - [
% |
. B

=
B o

|

—

w e

2z
3




hiy Poteadia( = 6 Dl A
Li= T 4411
J' &{ = (‘ti')
! G- 7
F il
E{jﬂ&&%‘ Ed
A1
zfr [—?]_T 1 Q{.: ?-{-i—j{ =
ES =-4<0@
e $:-2
3eAM . &l' = 3 <wr l='/{' ,

T
E;H +4C— / By ~
L\t?‘ L% g B
{f = (k +4) + 2 -
§ g 6!’36«36-&
- abschieBendes
ﬁ'ufrcz‘fea_
a;= £i + ?5,- ‘f,-_,, =4; + A- KtA) -4 - K
A neuwey Baak

Ut Bauane wolls vevsuvivele.

=4£i




G [bd K=0: Vi,
24. A7

ai=244 =3
_ u

Wes he3t dous qf?c;r Z £ Z’
i=4

- s worterte
Z— - = Z— éé’. ’ (CP, ~ O )) Meree /)45’6
i=A =1

!

S [2-_; b )t (B = Put) + Qe Buce)
g "(?f’»r"‘?s@)

(]

R 2 & % _'?Th —éo
(=>4 el )
28 v
22 4
v
-glﬂ .- Z'éf
i=4
T
= Die  witHere Zat pre Ehfdm st Of).
(
> é{""..-‘f‘éu -2
n

a2 MiHlere Lt duer gufu‘.(rfu?



Lewdete-:  Eafagon  Ollog )

amwort. 0(1) 4. G417

Verwines o( o o)

* Mia Zo"s(,geq

| e oy o R Y
{ ey
¥ e ™ dhvte B g,

B B4 - BK—4 By 1

B« . W4
VW&(&:% ('

o( log )

—_

+ Ch [z gseloerl  verbessera (O((ij ...))
( Pecyeuse Ke;r)

poorbiserde Aralyse  (gilh far jectes . T
' ;'nﬁ&if\ o(+)
« Mra éb‘Srzzh 0((03 a.)

Hin Lesen “‘C“’T‘“)'?L%b!"'} KA mitfchee, !
Po=@  [cewer ffemp am 4.‘@;;46_.

147

Iclee ! E'u{&‘aveu ( lfl flf‘

Mo |5 Len s Mo

A 4 A Aan

LN Reale st 0((@3...)
Q{- < Zox n



0 Dt’“ksh‘u wilk  biuown'ale. kap-’

0(% /03’ w + JE[ {0? K\ 24.4.A47.
S, TR £

Ua . [o0ke — Decreoge ke)‘/
D Hebow uak wikls JQOOHM&. by 9‘7

2 Foomacei fleep

gf_é Vecyease Kef awortsierl ju O ( &) 5

uﬁd&uﬁ[mkllﬂtrf ?lufrélSk (S\(Gf;f AYmY) p«f.lt ZG_&—LM-B‘\.

¢

X‘ 1 i#
/\ A A
vgm(/ enes Founres = # Wader dev (wzel.
(Groct ()= 2.2.)

o 0Pm Jr‘ouea waf
- Decrease Key wil  Rewesschueiclor .

Wnoten des Bowunes Kumea wnoch wakped S

(ol #)
el (%) * AL Fatls x (Juvzel, dann Sblulb.
Y 2. Shuecle Tellbowsn wirl LJurzel
Mume ges
KD lems X vous d-h. Tealbawn 1'SF

new in ey ?Z.u\?bsk

s ¥ wowkiert : ke
{ “ laS'ol-:f



ek L) 7 G2
| 26.GA7
3.y = Vafer (x)
(. Rkrbe—sp—voreritort—rlo~
i§ ikl warkiec! wl wibih Vurzel
then % warhieren, Schle/

5. else ant (y).

——

Z-B. M%}; b
% s ST
AN 0%
L3 2% A4
/\C?A

A e
An  dinen, Uudlec K%O&r il ezl ¥,
Kemn winr ciawod  ofn Und  we ﬁe:o&f'f/&a
u;ef(’)%u. (.gemS’oL wr'w( dar Uuole. x 92(451‘

Zex L.ﬂwr%é’l) (@; (w0 ovd vase q“)f)

Decrease Key (%, ) :
. Fulle  erforclrlih  (af (x).

- Fiufyen - Einfech  con ?cng&sk hivuge o(«)
-Mriu'muh« 1590&?‘15 'haé‘}n Pﬁm‘mwm

A A4

M



¢ gt D
vin™™ gy . Er'uf—rafggu @M gM/ @

{\ 24. 4.47
4'/ A_ <y /\ de ML uodh Aa/, rn !
— 2 22 B 2 A

wobe: Ao f rued  fes Lewanes bestiumd,

f:’éou;m('- wo er Bauim hialowet.
Hcap {([a'aﬁe( gmf/( 7 ?ﬂhgﬁo ey b aren
Al bion

2- WVewes Hutwmun Sudes.
3. Ruun woicdes 3234’51'.

%cig: " :h&gmﬂﬂ-\
w M Lﬁ&,ﬁk

p Decreuse Kcy
? HMra - ﬁno&«.
auf aufd‘uj(«él Lecrer Stukter  habeo. cfe

Zeot
O(-«)«- O(M°(03 n)+ 0(p)+ D(ff) 07

—_—

D,J‘kgl-ra \l‘d# /n 0(&-&3:« -rZ).



'[/_"0&"_’3 i Beé&é{tfés Flewews i nomiale. o 27 GAF
(slen ff’“’“ ‘o {)(5,5 «)

ot

SN X 2 T
/ q(\ © Lo Mf(ageﬂ > 5,9}-
-

max. Zaj w  Wedey von
X ; X [59&:..
©im ga«m wit 2 Aeg 2

Steigen lagsen | Staih b warimal y

> die Baune turf o vesthiden
feap versh el z o

Beseis: & (o Hays) - # Eatame AF markiomber Uioken)2

” ( {40 = [m I%fﬂ /X ff( ; \FMM myc\ ;'-'!gr pm‘b‘-
1Y ﬂa{,ﬁz i g ﬁ”

V= nt+m+p+q
= D
Gl B0 T G
Zale
%"P(ﬂ@)-‘ﬂ b=O(F) A 2,
Q4 &) CCS DR+ 7

o) = Ty +(¢r' - ‘P:‘--r)
Pofenbislol fferacz




&0

Z&ﬁ: I&JZ{ & = 0([03 u.) weun e 0/03”"”%“ 22 AF
Mini i 552[&‘

& 0(4 ) weun |-Le O,aorzz%bq_
Lcrease Uey, M. fradlew,

s
Y, v
> ai=2_(¢ (8- ¢.,)
(B4 ) el s pdo ol )

(=4
v
TEhl F Py - Po
i=1 ol ]
20 =@ uack Lif

db |20 2 24 ]

( Kounew  Loiy oévJFS ay -—0[ fa\f u.) Usco.
Za&eﬁ ; fo{?/ che &bpész c',/)
Far che awzebe. Oporaboven, sei cie 4= Cp. ...
o Min. (mlen : X; = 0(4) + ¢{ —%._{ = O(J)
i)

=@

eff"quﬁ Cin ! x; = ‘f,- : o ¢(. = ;ﬁ;_,{

= 2 Gin B Kowf ooz &

= 0(4) g 4 =0[)



s lley: @<t + ) o 417

-éfuo()ao{er M
: Wkr VO X w_n_g_éjf wcorfﬁ'a’/
a; < O(4) +2

¥
y mCWl'Cﬂl 60
x wipd wewer /‘%—/
Baun
(4-/( faﬂg X nock m'o”
wearkior!, sous{ @
-d((a. tall-
- Vader von x mﬁf_b_(l_“‘ Wa{ ev. werlere
M#iuauaé(faw L@W A WGVMC/\L,
74 Ve Y 7K Verler von 7’[{..4 .
Y1 Veeler you K ,mlé
warkred .

caye KO(4) + K AKw) + R+ 1
= K O(4) - K +3 = GB43=0G4

~ R ek pusse«»(zr Uo crst- J&Y‘

: Gosshucide,



o Miviwan [ Jhen: 27.G.A7
o
ti< ﬁ ﬂ(ﬁflﬁmfaf d. f"*'wms) + 2ol 2o Hewpo cef-
bauen

__lk_f@)c_v_s___l?/ 0&' # Yindor Aes HimtonS 3

Lewner: o Flomcer Hezyo =t 3(!/ ‘@){?C«a&
‘gczreéw«r&-' 2 _(12 (S ""dm)

# Blamente in cinom Baume T - DATEZEN

& Grodd (7) = O(# Loy (#f Blowete i i)
Lo frak=A 3raa( -2

A b
S 0((0323)

AT gtk ikt

e ™"

wn M%O([gﬂzu-)

'_?ﬁ_if?_: g&" X U(uoku ir’Ja-ole f 30:«,»{.
Deun afa':

Hd x an Kind

—Q

g
/(



AP G A7
Winclor

V4

had

X

7(:6 hléf‘ 6& S'efu-
Im

Al gelosh
;:ZSOQ{ uevo’ek

¢ het K Uincler
X

T

agoume:

o
o =3
o3 |
ey~
0 o )
' \oo\o/;,\\ T
-2
md K
ml;(mo!u"
e (K-1)- 1

- (K-3)-1



e,

Fi = wiviwade #Eloaete cines Foames o= 22.G.4%
jrcvo/ K

Ziel : Fu- SEEEF 2

(W




far enme. be&?[ta'& Uolee s B 3/’// §.5. A%

f@r ;'rg&.fw&é& K b(ruo&r og‘es‘es WS
locbe  Loiy e Sifaation:

o

w1
2 / '—\9\3\0 «
o Y
\L%; k-2 ‘(rido(‘qf

Ui @ btz -2 Yuder, Par r22.
Kind A bk > @ Wncder.

Bez. CGMS 2 coiscla #‘f/ewe«/e wd # Wnly lor ureel
HM ﬁééakm. /E’S lﬂlé&avs

FH-

ﬁ(” mininale H Elemente cies r'rﬁve«fm A Woromeenifon
ﬁ'aa‘(“vs Vot 5:@&” P b( o

gc/f E:Z fzes 6: 5-.?:,14,?:’

: A
(weev UWE(() # (2



el ?;(225'2(«\

’
rel "
—

ol R R Wt L

()b(ws(am‘e #0
Do, bedeubt ¥ = X7 4 £5°F 4@
&
czac-f*’f
(=
Z
-8 %=
(0-/,645’.7 bew, &6 ?)
7%
A
el Ju 2 Q'("—Z—
foa v
=2 &
Faxd ¥

[nclultbons schlulB o £ a4 Vv~

Datuat haben  voic geaiel

#K’W@ﬂ Lo B voum frsz( K
K (o (*f-u-{s?')
b g

/i

§.5.17



Zarcek 2 ctwar/r'smﬂh /fur([)-fd’- Vou §.3.AF
Hiurmsrrn ZJSofeu :
C"”, (l“frut
s @X& E
< (_," [ps "
Reale et = Zef die Baauwe o0bei vowr Hitriscicng
Ae Wwcler i A gy e(ifza/ﬂf'ﬂ( corcd
oA
e Lzﬁ}.‘@ besobeler Plose
¢ 4 @
Arreys [T -~ 11 (< 0((93;",)
Vexes Poteutnl € L ¢ # ,aniede m/(«okwc
Altes  Polntiel = #fé:uure-af-r #merKierte - <
(#wk. uew - #mork. alf S o Wemargee
=S r' % ["(r'u_ = o '
<= B# hnder o Hi B2t i deidls e
versdhbclea
Reale Zeit = 0([@3 w) + # ale Biume
—_qu W M&
Awordsirle 2ed
€0(leg ») + #alle Baume + peues fod-.
s bt
= O(log «) + #atte gauwne +O(loy w) d
- #Halle Baiune
= 0([4:3 b\)

————g




¢.5 AL
' )
—— CVZWWZ;E“ Min _ Losd.
N oo
C/ * S

el
'ngov a,uf A. aﬁ:i
i W! . ler M;’na/e(
k=, lfe @:hgwk
- Dopre
G



2. Sellstorqumsiercactt L st &.5 47

,ﬂc&wy’ @k«sn‘m/{l«y
> Cperabiowen: Finfigee | Losden, Ficles

3 Jeaés fM bof Mt ee ( Shlzsse! /

Aol Lsten: X=Xl > X

Boim Einfgeu: Ubrhey Leshoy,
ol Elewment olotoes
Foudf : alle  Cperosiaeesn.
worsl-cage 52 (w)

U: yqaximale Elwodaugabl

-ES_E: ﬁwa/(‘f), ﬁ”,/(,()f - fm&/(ﬁ) / &&kﬂ 3‘;"9‘\7
Lo {ér% bei 0,«3{&%((&-

t,c orw€ 4
umoram«'sf«f‘t . )

Eun Jouomer Qelwen 2uy C/mﬂﬁ?’m@a/rbw-'
‘ ﬁuo{ (‘L) :
A Suhen o Anﬁﬂ’ ausS s Zuwe X.

2. Hausposifioner

L
)ff‘ue ’//VMSPas{'olrm = VM«J vou

Zoer b&mwéécm‘ea fé’me«ﬁ‘k :
Bsp. Finde (xe)

Xg=28K—2_ ... 2K A

L “.—
=D KDV KD, .. J Trausposlipmes.



ik
v Wen
L
Vo
g
Cullin

ik F
K -
&y
t C'z.l( 0‘}2‘/
o ¢

e
e
s
4«&!&%#13’
Aer
Ze/fe—

Loorst
- cage
/ Worh'sf‘equ




. gr’ufa:&e« (x) §.547
A el (X)
2. talls x wiht odabei, x cous Encle 4@3’&.
e ’fm«sposr'}(owem (navé' belichen)

o Loshen (K)
A. Finde ()
P ﬁ;ﬂs‘ 3@&1«:/(‘1, Avwnn [MC«

3. ’ﬂraasros,t,lfoaen

Mc’)[g(rbﬁkerlfzu far Trew 504 tiouea

A Hickeds Mchts  (Blouk , B)
2. HF (nove—-{a-fmuf‘)

Gudd (x) : x  aa e Sfr'l;v Lo len,
Einfagec(x): mnack ’E‘wfu‘ﬂv«, x vou Ende e
olee Sprtee Lozl

Losden (x): Weine Treugposihinec

3 1% ( -émaspose)
7—7‘«0/(#), ﬁhﬂ:g&»(ﬁ)'- X ems yah [linls fucsdin.
Loshe (£): Yeine Tremspos'don

4. ¥4 ( frrfaemc/v cocnler)
In Zahler (x)  merkew , wie off Fud(x) cu(gofuﬁ-
Wtk Eﬂﬂf:gc () 2ahler &) =1

D Ll é‘i[a{(ﬁ) ordnen , vorue {p@#
dm/& [hivte~  Ylein.



&

.g&’_'.s "C(e W—u«cc(
Wik 1s: I , A5 AR
—
Enf- (1) . Cuf(2); . iy Ernd () Fncke () . . Frudhe()
() A 7,2 Ay ®
2c4 06 Haursldk  Miehis:
ulusr”)
HEEs | F U Pl s =g e
Move Lo ~fron.
() i ol BRI gy BPRSR EE,
bleeth se.
%ﬁ: Iz‘?ﬂ‘_&;‘_‘"‘
A+ Q+1) + Br2) + ..+ s01-v) + A
¢}
nack
V%-t‘_ _ M(;M)+ H%-_-_r)f__w_,( - e
Mt wm=a?  leef
MO&/S OG"-S) A
HF OGn?)
ﬁcym«cy @,m/ef_,
O ’%“ -.7{‘#7?4 vowa RARESS, Pl uceh ol Enﬁ%ﬁé&
7
2hley
4. Fadg ()
CAevnn bleot | erhdid sy
—-)Hv;_ -D/!'—Pz‘——;_” -?Gf:"()‘ -ch'ﬁdr
M__(_".%_‘{) - -h,}-(m-'f) + GM-er) 4 = y(“z)'_ M?
i

Tesusle.




T TR
Trusspose (R i

()Y AW goa 293214 _ 253>, . -1
Find ()

223 = . . . »Pu2kh-97A

nadha fasq. n-2 Lol ()

n—o293%->...2M-2)>4

2k 2O +EB + A . +(n+)

e

WO e el G-) +1+ b2t 4 £+ (-l-v+1)

+ @-@M} +4)

0(»4-") +

fm%’l.va&f uaek, lewKs Zihlew  Lejwe Koster it "’7 ‘

o

4o FC vs. MF &frm/’/f f&(yem/e’ Qﬂf(ﬂ-/r’owf’h.'

F Emf{(4), ’?"‘””(‘)f L Fde(0) | Eaf (1), Fnde (D), ... Frnde(2)

_/J
u-A1 yuad et
- E}.af (u), f;'m/((u-*f)( E;'nf— ()
E‘.-C—-\: ‘—?/{4 =% % _p/[u- /(:724 -0 /{u—:?Z“"‘ o /{:"’Zu-—f‘p--* Vi
—)@{-4)2 -7 K
Zut: 4-/%« ¢ 2(n) S BT & Bfs)
fnrnfly Bl -2 D
2 2(u1) # ot (h-b-2)a-1)

W i (M_él-fl’)) “



A4.5. 7
—-VL B Bog
B L Mg i Jg i )
=A I~ =1
S— C"_L"_'Q_ _(/((WU(@(“H)\_(_ MCuﬂJ
= Q Cw-")
.
ME
O 4 ... A2 ... 39271 .. .. u-dh~)z...>1

Zet Aun + 2414@-2) + 3+2+[@-3) + 4+3+(-9)

+ G-V +n-b-) 2+ T

)]
X
~N
3
X
(‘\
M3
Q
)
Q
e,
o
L




fS 3:?]‘ elne b(cowg’/aq/é C{/fo 0@95- @
_SU-_""&; Feer ch/e— fd?é VOt Op:mf,epuen 6 AA.5.1F

b?grwem/ th/ 0&( mﬁ Zr'gff 3,[/

2HB) £ Gtat vou A ookt A irmchic

" b
Rechme

(A wean sgor vO-

G- cebhonge &)
Beeihle: Gilf widd Por FC  cpot £ wyotid V
—

Beweds: G=6,,...,6,

_61 {'Z ‘é—k < e i ME
MF ( ) =S° 54 S?— §u
_ 0;' &L?_ 6\\—\. S O
A OF8 & o gt e
Lo 42 &
6 6@ NP Si = Vethousihon
%e‘x 4 VO S,
Polowd td fandron -

¢(§f .S;'l) =# lyversioven  you Sf 15-"

Five Lwelymonge &S st cime Juversion vomS; S
rEY
36100- G Lo BB B w6 T -

g;’" ----y—->....->x.... uy UOS’()(“

2.3 C. HRE=F)
= = (3)=3 fwersone~

S; B -2L7

D< qb(g,-,s,-‘) 5('/;_') | A= # Elemedte yon Si



Z’."E.: ’Z L‘g'@" vk nuxr /ff/nuef;rbu.

A=2 2-25 uaw 2 boradilowle
A 73 verteuns b

d: = ¢ (sis')

. aworisiece 2ol her Zal yoe MF.

o0 441

& ‘J:'C/ z o= % +¢P.-¢ , also < T

\J ‘Zreé a! < C,J é-' m
( \' ro
¢
Zed you A
W4
ti+fi-bi,
bp: Kovdrieren g 4, qroB | &' e
6\:' “'"ﬁwof(&,) é,“—* o—
e R s Gy o PP
] U Elemente b
Staz 7. fé’eg}' : S"=- o> Rent’
e - '
~ A~
~ N g it ‘é' | - ¢l.

74.5. 17



¢; ‘¢;_4 = ¢ l Rest, Rest'  Keine ;}-hr/(cyuog

Vo= Wil i (ot Bl it

b = Hluv. in (ﬁeﬁ‘t:f?‘&v)* @

L
> Keiwe Juo. wil o

heuwe POMQ[(MKH@‘-\

¢ (gl'ts;'l) = D(‘#/m veySionem Yon S;‘ fgfl )
wobei [ eive Uouslaute z2 5k

jdet:
¢‘~_4 = D‘(#Ihl}. la (Mr eeg}% I ”_4)
$: = D‘(#Iw- r'a(?#,f@‘-,) +@)

¢i _¢-f =*‘D(M4)

.5 A7

ai= N +u-1) - D(u+y €4 Qor D22 cdpwd & <4’



Z_E-[-: ;<G 4 g,'_,r > S,
) a‘( 1
ﬁzdmkfaﬂdofuwﬁ nack < g g . =L
Fa.
Gy = Finde (x) ¢.. 2

Teen dhe Shrlle cuf:

Q,;,' = 'ér' * ‘;D(g; ‘ Sl':--f ) - # d)""r

A, = o
! 0 F c?l ¢(£ﬁ( g ¢(§.!S"‘l‘

A= ar'r-r *a .

A5 A7



otz %@e G=C%,...,0,., caf Lifes. ASS. A7
Zet von 6 cul HE bepimenct beg C) (leere
biste )
4R 2k v 0T b A [ belehpes A
Beves:
O G ,
MF: ()’So ) §4 -2 —— D Sm S; {S,‘ sondd
2 m
T ' glew (ghaide
A"- () So"‘-) “ 2 "W ~? Sm f{e e‘ﬂe vy
€ én"’ s '
2&2‘(' ‘ Pocvuatabione
d uoue«'nwar)
Aworbsiese Zet: a;=+4; + B+ @,
Z wihou !
fOf&(fr&[(u U ¢' _ 2'(#%{‘0&(@« iy (S‘,', S, 1))
Bspr Sooxs oy &9 G0
. D A46-2) gu-2
S oy . .ox ,
1 nveyQonea
Jlent @(s:s')=2:()

£s @“ 2 4, <X & ; -gagf'”- U‘(j@/:, y
Aengs Sfﬂf far alle [ st ;< K- 4] 7

Mmlch‘a{Em&«? uac 6;' K
)

)



g = E:'u L, X x Mr'r/é'[ O/aéer' 45. 5. A%

4
v

X =2Sn
ffr S:'-’I' S &,7_-»)(- N g}' = " "‘?S,'_,f

A g{._: —~> S-l-,: 22X S;-‘ Ty K W
n+4 X >S5 )
- ﬁ * ¢(%=_-;-=FX" .S,‘..., -)K)I N ¢(§;L‘f ' S}L;)
et ™S ‘d) ’ X281
vg; R B ') - PG, S %)
b— '
é-=l4+4+u) - ¢
U=+# g/fm " -7 b2, S,‘_,()
b
b bS5y 2m (| jeks Faar it X Lo

aue [(uwersron ber )

'¢(5},5}')—¢' < ’2(6,’ —(n-H))

A Gk Zp-k, Qevel d@q-f J“’C‘ //’WS'#O“

ﬁwsfvsﬁo‘rbuen ot A nock &Zeajvf weceki g
(Zér'r’j? Murx ‘é;"(uf-'f) o Gine neue  [uverson Y

Fassen wic Zusdupmen
A< P+ +n + 2n t 2‘(:5;) ’44‘*"))

£24/ 4 2n = G4 (b £2n)



= Fde () x cluber A5 S A7

-é,.
UF: g,-_'( D X*Pg'_f AN )(-95:-_1=§;

e m

==

%) s ._: ~ Sy
4.’

¥ - b( x2S ) Si-d)
Siv Siebh o aus: G »x - D
St G > x >
# Elmonk i1 G =c g
G '=c
ai-t: /(8 ¢ )+ 0+9;- #')

‘é;' = (C#) +C (ﬁw&«— pon X 'f"ﬁu«ﬁom‘ﬁbweh)
= c +4

2x~? O A X2 2y—>...-7j)
Z c (4
7!

S,M. - X ->_D ) & —PK‘*"PD'

Y érr}"gi lav. bei , sodern
es iu G yorkowat 4

L& =F Elewente A in ql,oé’e. #Faudh i
g sfekea.

(¢ Ry =l([ L4 “(C'C)) LRL-C)= 4(-2¢




2ed von A ()E?r ’frungfone&t; AT
_éf'\ ‘(C)‘M')

('Pr'- ¢’ = 2-('6,',"(C’+4))
i€ 2c+A4 + 4f -2c + Z-é;' -2 -2

2ttt 4 424 - 20" A

= 4+ 2 -C) (=" wok Lb-2f. L)
< 2(+2%¢ (45{"))
5_£r_é-_’

G = Loshe () | xclober

HE: =g 3% = C3D —3 o=y

I L )
A S = d9ﬂ>x—->l>' ~ D v S

| - L—/—"" Lt
?., @ b

C‘-=#EW r'vqu , USWD.
@ = & & +(¢'-¢f_1)4- @4(%. -;;J,’)

_5;:- C+rA [:#W x,'q'(;
ka-le X !'MD'

#'-4_ =2(-(-(') = -2(Lel)

! 7
([ :># vor x u,C',,
uadl. x ('HD



£rs

($:-8' )= 2(4'~(c"+0) P
A; =< C+4 —Z((.M') 4-2(6"-'(6'*-4))

cl=c'-¢’

@ cacl-L'+!
- A0 ¢ 2 )

< &G (e vt <0),

Souderlixthe = Einfigec it x oluber | cesto.

erentacld (Ghugse{ pabe o
%f: Safz 3:‘[/ wich! , Weact /it cvn Aufwy wihed
[e=r.
U Eleenk
e es bé
Az B2 g ¢’ .X;.a.u/u-{’%
MF = . ...ox L KR .
—
Drese(be~
b= utA 4w o dpalfoé/ Bewes wiht?
454 | Yeine Truusp ct= £y 2
A=A < g1
N

2-2h
—1
a=£ + é{ _¢ob?w
£= a*¢o - ¢4 M{b&{

§ il éf_gt_
7.




4. Splay ~Biuwme 22.5.47

({“(f .&If ch&@um)

a

N elater

Ro fatiouen

® « Koledon Um % aacl reoﬁé-‘

F Cuads ik

9 @ = iy
g, P8 [ ®
A 8 ¢ D A 8/ \@
A AAA AR
A AN

-Opmffbm EN«QFJ&ZM i Firheer / Laden, czaﬂéy =24
Lislen yon  yorher

- Rodediow aﬂ%&mﬂ auer Wﬂ#‘oa_
llee: ,MF " cmf Sg{c&é&'me‘n

/O\O A Vou (ureel 2o y 3:&0\
/O\ 2 Sf’ mﬁ'&fb’m,a&t‘gs )/ aet

@ ° i e
O/ }) L‘)fll’y K ¢
% Wé (‘f) Daza Nerert: Rolekion wum

l/f!}ef wuy



@
(¢ liber Sobs, lium wacks yoolts ; e
coust  uack 43’4’3) [Za?—-'O(ﬁﬂé W“Y):l

&Sﬂw (e.. C & Sygwé&g‘p;@ /
. A”{f"“ﬁ*"“"ﬁ"" , WY babew 2 ZfS’A’—
entortetee  Bowan.

@\ . Finde (1) Laht  zu:

4 7 o
£ £ \x—
\ /O\n
7 a K
6 o
£ @'
/@\ ) [
d g /@\
M ¢
- Finde (2) Finke (3)
Q)
@ @ g Ry
B/ \@ ~ d \® /@\ @
7/ N\ s N @ (K £ \l3
T ® = te 7 / N\ @
P’ 24 ax /b
@\ g a /@\7
g e ©
/ \ / \Q
@\ B = q
7 o« u/}

uco. Finke (4), ..., Finle(s)



@

wach  Firde §): u Eleweal g /‘W&aj al 22547
® Liste. (absteigecl)
é \U Maddew oimanf Fink (1),. ..,
@/ ~a Frad () |
Ny Daur Zeit -
i urlu-a)+...44 = M(;M)
/@{ R Huden w1 Runck , m-n Opershioane
¢« g Vi witel B L ene Cperho-
(Linear!)

Das  wmobived an cfwas ﬁ@fvt}{kf@ ?Ovcr’@rc‘« !

Sp(ayr'uif (v)
A 7 it Wurzel, daun wihis
2. @Mwu[ Rolekion wm X
£ N
® < )
7 &
A B / \®
A / N\
2 e
3y hat Veher X \“grorSfer Lrosu Grobvader v
@ @ <
/@ / N 0
o ®\ /® \CYD
& P @ g ]

besoulere ?0\(’*""?)"‘ D/



/@\ Splayiug (y): 72-5 47
/@\ D A Rotakion i »  waly yedits
/@\ - é@\o
®)
N
A B A/ }) £ D
2. Roleion wuy x nack yedts
/GD\@
N
B @\
2 o
/@\ Sﬂ(a’f :'v!j (:f)
@ D 4. Rotedbiom wne x  nach lLuKs
P
& /@\ é@\D
Y |
B C & N\
® c
Tell
A B

2. Rotedion wm W wuuch redis
2,

N

@

A
e U

SN

/
A

(o~

'Sym»fefwsufw Folle 3@4&« Anwer coméfr.




2.54F

Dus Eingumasheispiel ik Sploying - pererin.

Fiade (2):

i



Fiude 3) 2.5.4%
@ ®
- /N
& G © @
N ~N) 74 AN
@ @ ®
N P
® ®
@/ N
Pl © @
® @
Fiude @ Zaele (&)
A @\ /@\
® /@ ® &
/ p e
/@ /@\ /@ @
@ ® @ 1% G'{)
\|I/
/@\
& @
® ®
@/ /
4
Fiucke (€) - Fiude @) Fincle &)
N e
@/ ® e © 4
/ 7 4 i
©®@ & ®
/ @ ”
/® / @
@ © &
{ ®



'Z_@.".'\.(L: Fiude 4 § by BBl cxullis 22. S AF
B #F eu fewteler &um,a_é_@f
&1 ¥ 2ot eventueld
" e besser ¥
5: 7
6. 2
A 3
g
29
Operatbues  cuf ol SPZ@L/y Lot
Bukely): A gebe 2 y
2 ,'p y 38‘&0«0&«
while Y # Wurzel
,- L S,a(a)ﬂ:'ﬂ (y)
3. if y ikt 3"-’?““”{3“
| 2 - vaker s Blectes, /®
wo Sucke endet .? bt dor
while 27 uweel Z‘i fm y.
L_L 5f’4’7"'“éf (2) Verbaliu's vou y
eq €.}
y<-<4
es @'9 et o
mc't \,ca<é§
(Z oF Uledstets | 2 1SFdy
f[ef"'“"‘ ’7) von Y
Bewge~ auf

El. i "Botgon



géﬁﬁﬂiﬁ A Frade (y) 22.5.47
Z. f wureel b
€ = Wwreel

!'g 7(-8 {heo

/@\ > /@\
> @@ € g/@\

(et <y)
it y>2 ‘heo

& & V£ %

(c.luC/L ?Y) /

Loshe(y): A Fide (y)

Z. 1§ y Wureel
- Find (y) (o ltuken
Telbowtinn 7y
Puckd & /‘Q)‘ 2
(W&es El. i th&.ﬂ? dus <y )
4 2 sleses fer Vafler cles Bldes,

wo dre St ucu/ﬁ 7- Ek&(&[-

\{L’ Bewun depwn SO

X é Z 5

: B \ =>Z\\/ //§

AT G
4 ) linler TB

2.2 an e WWwzel.



&2

Bsp:  Euldelor gy Shlosge aus [erom Bastn. 2054
= S Fracke Uceoeer A w)
S .
'ﬁhﬁ:&?(&) @
@/ \E (/fﬁ’.”—-—. Jc‘fo‘i—r aber
= b2 n wal Ekﬁ:fa‘_
fw  €0x) )
s Ernfage (3
fizge (3) /@
& =
L X
@ =
2N
R d

* USED.
Ziel: - Qperatinen Gy, 07,..,0n cwnf [ecrea Boeown .
Mociwalonzabl  vou  Elemerton i Bamnn 15t n.
dana Zeif you &, 0L = O(M-Zoﬁ’u_) L clih-
e

aridth- el 0([03 u.,) KonStemte h@\:{/

e.pE‘ft'w‘ﬁO"" gfgeb&“ brunceres Sucl, b
) fm?&@eudv[ aues \)E”é" UnHews jsf =1

;O\ (m#af
0 X ekl
{
£a )



28.5-#
b) 767[0/(’5 g‘wugv(' o X, duea Elecnea? y

Aas 6@5/&%@/ N (J?cmh he/3¢ gf)

T (%) = # Kok i Teddoucin wit-
Wwwzel X
(Tobules oo, eives Blbos =1 )

c) ﬁmj e X u S
Ry (= [tog , (Tog ()
(Der Reng ciues Blables & @)

o)  Poleatinl §
(s)=2 x
@ (s) % Rg ¢ ()

x&S

2o a —
40/\Q4
AP N TR
RJC#) d 0 aan
30\ o3
/o/\D 5@\/\02
‘IO\EJ To @ 40/\n
2o/ Qe ﬂ/J\J s.'.:.'/-\ﬂ
2%
’10\ Q
A p-13



Defiakion: 28.5 47
Opervdion G
Lot wou G = #H Addrule vou Sp/a)f/a‘r(j'
| . N ( £ 2 Kofahonen.)
Zity &)

Aworbsiede et vou G anf S

(e

(o) * el g (o) +L§i@ -P (9
wewer Buui~
§ 8!

Ziel: ag (@)= O(lqw) , n-# Femonk in S

.
) £ ~ 6\3
4 e
= & %mé(/‘) {45
N\ 22 )
3 / 53 X
T % £l
7 X /\ g 0
L 2 b 5 3
/\ s 2 5 7
N /\17 ¢ |
L 4 / N\
G | 0§ %
A i, 4
I¢(S)"’{? X¢  ; 2 &
2 N /7 \ £ N
[ I 3\'1:3
o
. 19



ay (Fuole()=

Der _ondsboilncl Safe:

- Yo bluceren &l%éa«m S

g (Fincle (1)) = Ab—Bthels)

A+ 3(?35 (:) - @35 (x'))

wobe W= Wuwrzel you Syl
X'= Wudken o S, clor am die
Warzel Kot
(Far x olalei | clown  X=x')

('?35 (v)- Ky ¢ (x'))Z@

e
{ Fude (<) / @\
A UAYA
S L————S/f/‘J

fo«-/geraud: A (’Ende&))é A+ 3(/03 u.-) = O((aﬂ u.)

29.5.47



@: 78.5. A7
- Einfackster Falf ©  w =X
g (Fncke(x)) = R —46
-4+ P (s)-¢(3)

r—

=@
*_//_ = A+ Z(ﬂ&s (a:w)*%s (*‘))
L el

- @

_

ab et wix' ¥

e () bectebt aus aier Fofpe von Splayigs.
r(m HAufrde  vom Sa/a_)ﬂ;g boi Frucle () anf S
" 2ot (Fcke () wak Def

$Sp S, S, ~» ... »&.=C

g |
ey . lyiq
a; = aworksiate Sof  des  i-dea Soé:qm&s
= A+ (8)- B(S-) Daun: o g (Fiude &)
o il ( =i;};;(n)
O € A+ 3(({15_ (x*) -

'?Ssh-«(“'))
@< 3 (RSS.- (%) - Rys.., (*'ﬂ ('f'“)




Q& & CX') ¥ Qﬁ g (0")"" @35 (V")

> Bebusphing ilgh ekt Lot
«3 Bo (x‘):?gg(au)
Ry s, (x)= Ry (1)

Bobraddee _i~ton Pufrud vou Splayiag

€

24.5 47

ffumwt\’uu J-’

- Blatler blabt
elabﬁ

- # BlatHer = Nit-Riter 1

A Fall: Y )('
7% N
x'/ ) Y
AR 7Ta X
ARA] AN
S" 1 ) g:
be' =
/Y\ |
A [\ el
A A
2- Ffal: 2 X
7% P
T/ 2\
S e = ER
X'\ /\ ¢
N T o
AN £ L




2. Full: ! , 24547
X
%
A/ b4 /N
7y "2 7y 2
%' D FN N
7 X A B CD
R C L 1
- J £
Si-4
Ry ™ QJS“ (x*) é\x: i ‘%s‘ (x:)
T\)‘l Rﬂ Si-1 (7) é\‘f ) Qﬂ o (Y)
Re Qo (5) Ry - Rys (2
L— ' g
R(L‘-.aw. i alfe Kouge i~ et
ga..u.bt 36'“"“'
i A Gt aicen, s A $08) -G,
= A+ Rx' g RY " Rx' B Q)’
i A . (ﬁauge A
"/ﬂ' RY = QX 42“6:%6
A TN
(CfO( Rxl = KY \Te Dﬁ)

Rioge . Wl glet

A

A
< /“'LRx' -Rx; *—4/{4—3({{‘(1—1?,(')

Z0 /—V—Mﬁ,— 20




2um 2. #all: 2
= Ky /\lﬁ?'ﬁ
f\’.’.@ z\ @\ é“ /@\’Rx
RY@/ \ 6’(5 ®\Z % /®\R\{
N o AL B B R
& 2% ? Q% . D 7 A/ o
R T L 1 c D
A A ' L il
A B <
L._-————-——""'" '
-gt'-'t

£5 grblt R.z = Rx' ; Also :
a; = A+ (S - B(5i4)
= A¢f ﬁ\{'f'f\;_z" RY-RX' +(ﬁx"§‘a)

=@
/‘{
ﬁ” ZQ): R‘Z ; Rx' ,Rt\{= Rzré‘xl
A P
=/R\x' Kgelse
A
’a?’ Ry = Ry

a; < A+ axl-'- /R‘*u - Q,I_er

" 0 2( By =By ) = 3 (R -Re)



§2.17
ﬁé{ Zb) 2@ = Qx' . /{@o

Re =Ry, =Re = Ry

2:,53«({: ﬁ,z ; (ﬁx‘ =g\’=e2_-§w')

Jean  wevre ﬁ% e ﬂ,(‘ =Ry=gz_=’2x' &éum Locare

Kz z A+ R (wa?e/—

AT
1 /f‘UcBwM":r\
o v DU
-5, |
A Ubusd;
a;=A+ %1‘ Ry-rf?e —-%-2\/-?," ﬁefﬁgwoﬂ
2 = / H 0‘[9@
= M (f?\( # R\()*’(R%’ K)ﬂl) g&Vfc :,@,Ba“""
) 12
R e
<@
A
f/f"'(R.z-Rx')
T—
=< ~1

« (50
U;'f.@ég'(éx‘—«,(')
—_— T Ir—



3,//6/[: £ AAF

Rz 2 Q%=§x| x' Ry
/™ 7% 7 %

&y D < D Ryy 2R,

/N ~» & /D > s\ /\

A X Ry Y C &
7\ 7/ '\ A B ¢ D
B C A B | ,

L — S,

Se-a

X = At é‘y + ?{‘z."' Ry" Qx'
A A
< g Ry +Rx' = Ry - Ry

& £ z(e%—Rﬂ < 3(Re-Rx)
V—;_—‘ - Al-—- \
S(Rx g‘gx)
s

A

tull 3b) : Ra=Ry = ?y" R
Do 8:&‘ ayi m'RYoofW R-Z F & R‘E

-

B gt Ry Ry wed woh Ry= Ry

=

Sf'HJ é‘Y ‘-‘-'-RY b««v( RQ- = ﬁg.: élx‘ p W
/‘91' Rf‘y-'-‘ €&= Ex‘ . s Uaun m'odll
&&'v\ wé’g@t‘_ ’ﬁbdgb



A AT
a;i=A+ QY 4'@%"'?7"2)(’ §
= @(Ey'e‘/) 4 (é\z" Rx')
bl el
:& od. ‘ ’Q&J
# =
<0 < 3(6,{‘ - Qx')
—_—
12.6.%
M@ga\jf S mit  « M{dﬂ
a( Fuckeg () < O (og =)
a( Loshe, () = O(loq )
a( thﬁ'-:ﬁ@gs C:)\s O(fwfj h—)
Bowes: @a (Finle &) £ 4 2(Rg () - Rs(:))
St w ﬁ@\?{
/N
Lagj . W - 7 X
== ,\gﬂd() 7\ ’;;‘27:3
X T =R
S e ¥
T4 X
Al TH: o N
) T( u
v o,



HUizssen 2alyee:

@ « (LJ@@SCK)) = #.Cp(ayvi«&rs () @(s")-¢(s)

- 0(loq W)
MO&‘M%( ueH ' 03

o a(?fuofs (<))< A+ 3 (RSCco) = Q,s(v:\)

(A

= #5playiugs t }(ﬁ? Y- ¢(s)

o a (Fiel7(x)) = #Splayings * f(,f R\ ig(
'r' IL

= A 3( R (W~ Rfcwx'\\

o dets [efelr Sleit /
a(@,rekfes ['S/L&—) A ?( /N \ f( 8 \
\’—-_ /_J

< @




Ako - a—(éa's»o(es(ﬁ))ﬁ- 2+ 6’[03 " A2. 6. 1%
= 0[{93 u..)
® Fifagng ()
S w x! J,““Sl X
Z-..JSC;:) / \ X <X / \ l
/ NS - R ~> T /,{\
/"“\/ g R
- e v
< o(tog«) Aworksiecte  Zef $
< A¢ R‘SI(X) % 0(9(03 u.)

™
Folgeruuy' w Opecatioven 1o0be
« Maxiwaleahl Flewmeute < n
‘aufangs lecver 3‘1""“-;

ofoun Lot : O(m- éoin—)

’{Q/ﬁﬂfumgs Bown wit f/cmaw/ﬂ“

. M Finde - OPeraJr‘oweu r ( Mo«ﬁe A. Clewenk
jeckes x Uowmb 00T Hoth olosh)

G = Folge Ao Finde - Operotiont

S@ (S‘c [,)@f'kﬁ@r ﬁ,w‘éawm m7 a;éﬁceféeL
f/eupem(fn



Woslew S @)  wie i Sp/&;« beunmn e

= 0( l/(osk\..s (6') + h'u\

7 K_\

Bl SR STl e G

DC(LG(’ KOS#G-S @) S-uuv&‘r;'w&fl

= Summe ooy Trefertd  Jer Eelemadk,
p&'t 8!.6:”&*- uméu SEf[!r—-
é_u_i « & o,ol-hua.[ ﬁ;‘-r‘ G~
fal/s & {Mﬁ 6&«4\7 (e«fwa. 2“1) ’ cia.um
kosk“‘-so @-’) [ &&rm
-0 ( Uosle~ g (5); S unverindect )

( Olue Zewec’s)




r 6.17
5. Dislrete fwn'er Arews Dywakion A2

Kowmplexe Zahle~
-Z=X+{7 £ ol il

Ll
/P N €R
25
- 3 j—PRe. z-2'= xo +<(yx' y'%)=yy'
"'E"" e .
2+2 = xux' +<(yey')
Polar koorcluaten

Z=xity
121= 7 @ay?

& Z=W¢(fos~f’ +c'6t'»\ﬂ
Fiudeudighed : @sffzﬂ'
g i gsammaﬁ

4= cos(Tr)
T
t= SMm ({)

Mun d:'a-' ef'f" cee(P)t csm(e) , Y€X

e{f- e{‘ﬁ’ (as(‘f’*'?")*—t'sf’\()p* %)



\_gcﬂ'fé vou  Torylor: f K—= R 42.6.4F
E(x)= €(a) =
| a fest
+ @(a) - (x-a) £(® aes:,u&l,
i f"z(_a)_(x_a)z L_—Kouverao-«z

R

(w)
t . [}’ FOJ-(X_aagl

mit =@ Auumofau& a,qj G (x)

& 3 5 *

i - X X LS

S (X) /@ + /ix + QMUA ZF + 7 =2
sn(0) cos(o)

Lnt+1

_ S )X
2;@( 4} (2h ), for alle x.

Pr cos (¥)
.2 4 ¢
goe biiw olps Bu g B = Ky
2 4! ’ A
Po s
:Z(_A)K._.’_(-ﬂ"‘l
— (Zu).
bor €79
x, £ i
op(x) = A+ x4 Z+ 3+ T 2 X




Analoq: x€K A2.6.4F
ix )t (ex)?
e w A g b
o e
2
W=
% y 4 S ¢ ' F
= = B = K X <X _ X_ _ 1€X —
mHF ik =my 2 e b gy T TR o
«
. S —_——
e = cos (x) 4 ¢ gm () (or ale x €K
Aq.6.AF

.a_:& Einbedtscocwzel ; 2 it 2'=A

2€ ¥ A4 seud Gilets worele
m R 2 o 2 st wte FEidedswnreel
wewn wel®

% 6.‘? Al ‘Z’V‘C{“ol y#1
i q-r \J -.-\\ec'x rGsz
. e K
™ J Re Aoy 2 Ueie
ﬁuLaZSWW%.
“’3,6&?«« aﬂk: gnéa{.%mrldft W {f’-n-
2 = e
v 4,7 - F P
t-%--

s sind Wl 3tew Eikotsosect.
(x3~/f =@ 2 Nullskelle. her a':.)



@
Safz: Fc 3;9/ Jone u u'te  Eiukedfs -

A49.6 A7
wur?ﬂﬁc. T . 2., : _2__?2'(“_,,)
Ch € ¢t "R
- ety B
Bowols: X' ~A =0 ot war &
U [sungen. = -
6 2{1(«-")'3'-'%.&

2T
b 25T bl Primiie wbe Fihersoud.

Tee&fwvegefa \
T TIRE ket
¢ % ) _— - :
= Rest vou
( K- ua pfoc&c&:u
-)l
fS'[ uft&&/ fwée/;(r
wanzel
¢ & ¢ &L ¢ & (wrl)
e ol - = &
{Zg(kd wod “—)
= &

n-de Eubedsconach. it Mulbipl ek ISt e
.Z?T'.
B B R R Y Dl

B’g_)_ n=12 AEC @
-4 &g 1



Sabz:
Scmme lor  y-fee Cinbefowariele, St @
(Z e a5 )’0

g_f_ﬁ_v_fi:%‘ Wieso  hebee gl de /mag:h&r/c/& weyg 4
e

[ "f""‘Q'vt(" ‘f)
_;g'_z
W~ . cl'.
5 W g ek
Z c B ‘.z:,r = (D
K=a Ie "ﬁ' -/(' —
$+0 {ar nzl

Bﬂmﬂk ,{aaﬂ for QQ(S‘(CS w“
W'*f < ..g wm \ K
=)

K=0

sofern wm Kot l/effajé’s oa .

Satz: ( dezmjslemm)
{;';j‘ K t%)dk
(e ™) - (e dz 4

Satz: u gp’ao{e , dawn beteahln wiv die 7
Cinledswurzele . Diese sudd e
Quackrale ey u'bee  Giubedsiowmeda .
(jete 5%  Uowt Zuad vor)

9.6



19,647

Diskrefe fow:’w{rMsJ’ormaﬁm

DFT, : "> C”

(H‘cﬁm- Uékkrraum
A w w
Bass (1)(7) . (1)
*® 4 C i
@ fd A A A . wsx A
A

otk <



19. 6.4
'fourrbrmafrr'f 4
n=2: (A4 4 )
1 -1
4 e
wap: fA A4 A . on ol
A € ‘4 s g.c ™ .
A4 -1 o1 A sywmeir&wﬁ
A~ A 4

%— ZuSaucmatS -
: Z
’\,> WV{‘?“"& YN ftrCes érf %f“'—

bere  fatffe _(1'“7@% G ... u-2
* 0
%Z Ul“&& .Sﬂﬂ&‘ﬂ-
(5t D'FT;A/Z

. wulere  Hatft goasso

Vs o widt o Rt € .
> obe© &“%,u«frw@ Spa

wh e Zle @
% DFTy, )

o U~
Sumlere falfe, wgaele G

—4-% - DFL

) ¢ D . <A
Y

<
4:-5‘
Z <
22 ¢ « @

'5\‘g|| rg.l

4



@ 4 2 3 -1 @

7

S
T ——

Dﬂ'p{ mod . Mv;é
Wollea berccbueu:
%
DFT, ( :- } zai. o)
- -

f'{(i 66'#:'4;62 & (UH?UW

Eimbrgiw oberor Hitfe  des Eygebuises:

felee cuf (f’\ wd(j«)
T 3
z“"" Z:s\-ar



Obere frillle ez fraeﬁmlrés '- A6

(0 f—g][b(
{l durch cx= @+ e " -bu

Cu

%-1
wntore Hattle -
/ I C/L( = Ry =& L ‘bk’
dy
oder e



20617
2%
W, = é
1 . Ao +Of4)
ae
DFr A "4) (04)"—7 ag,-CM
@ P Ao +A1 = Yo
(s

lpg Qa#"aa = Y‘f

R,y —( —_—

DFT,, -
Ao
=4
Uq
) A Add
L S DFT,, > A 414
Ya= (e = R + -{(a,,-a:—_g,)

i e A (@t 23)

Y3 (@o-a,) - < (aq-at3)



[uvertiechos ¢
72.6.A7

/7::—:\(;::) j@ﬂﬁ; /C:)



2ele K, Spalle [ 22.6.4%

4

2. gx()(‘Zn K\\\ @?‘P(" H-{L\‘}
\}@

-1
=T erp (T (k-0
j<0
= 2 Q’(_C) wod w #@
n (K" L) wﬂb( w =0
< K (L £uA

Ay = U-L) <(uA) | also K-l = nod & KL

olneise Mokt S Voperle Mudric o



A ““’e“"’?u“‘{ 0&7 pﬁ ol POCYMWMQZ?‘@({V&{'(&K 22.6At

A
A(*)zceax'w*a,'x + ... 1 Q'MXM a_m‘-f@/ C!EZ‘

B = box’ +6,x"+ ... +abx' b #0 , 4eC

X, € R

A() = ao +%o (st Xo(ay + Xo (c:wmq)ﬁ)
Lo
eR oC.)

A +BWY ta O@utl)
A () BKY = eto by + (a0 b1 +etel, ) x™

+ G, 6:*'01454 + 44250'))(2
.

mi(
fam‘b( - X

N«
> (a by )x"
\=9

wt(

Al B(e) = COY= Co #Cik%y + .o # C "X

—
Ce>2, 4t

4] s




Mk DFT,. nz m
o

A DFT. ve
e =
@
¥ 3
0 Yic=a

Yo = -4(")’ A(ﬁ)lﬁﬂf
1= ,4(@,,%/4(&),#&&

¢ .
oo (5)
) /f(exp( \)

DFT, - [ b /a,

damﬂ 151/

2y = 3(6'},0

fff-fu

22617



e 22.6.1%
2- DFTW : xo ULU
Kh-q “ M-~
TS |
Falfuwy vO-~
Uo s
) |
acu:\,-{ bcg
o 1\

Uo = %o t-. - # X4

-’-’.—!’)

- b ALY .B(<) +A(e ) B[
" A'(e- Z;f-;"-(a-t))g(ew'(kw)J

LJan

s <,
)"( ’ ) i = Al )
u-1 )‘n—q B ("‘);K)
f)o()ﬂ,.cu Y/ fr‘w/( “u :'.S‘VL A&W‘A utA
4(8%&4! ~ et ~(uare bosttunmd:



Wlk.  DFT Liefert  Uouvolufion (fa[/a«ao() 26.6.4%

A= a, +a,ct .+ X

Bl b kbt - kb xt

C(x) = 4)- B(X)
= o bo *@'054 f'“(-ba)’( *@o-”z * “7454*4':5&)’(1

[
++(Z_- aib“-i)xl‘ F..-t a_héc XM‘-(

=2
w2 mel
& A(A)
% A (F&J
DFT“ - X ay - A(Unh)
@
{ 'guu-«
o A(C{' L o ))
b B (4) |
\ B(wn)
V][ e
DFTw » | by |- 5

2 / 3 () /

Koorchwetew wese  Hul /rp&’kao[r’ou :

“(@) Ad) B(4)
M(1) A(w.)- B(w)

!

M (u-1) A(w;‘“)- B( 1wl



He) C(0) w647
(e C(4)
@FTK1’ { =
\ H(u-( C("‘"‘)
= . - 4
Es gitf: Cl)= 2 apbyy = Z agy
ML 3 =0 e s
A
das ¢ 2a g;&ab-_ ?eozcsa- clocg o bggnc
;.DF- ,;‘ oS p
“9!29 a&zé&»’
i A e ) B
. Sy = A=) B(e™=) ..+
Ao Do e
2t -q e
Ae E) - B )
= N U !9@ . 3 a49,, + a,,é-r e e
2lls ¢
t Ola .124 e
to tabhe z‘i_‘v:\'t.("’"(“")*("-‘))
E—— Y,
n-4 %
amé,'(z &gﬁzd)
=
, "
=@ f&r 2 Ll WM?L “w,
de w2 usl
- 1N ao 60



- &)
C(K) - Z(exp(- 24 KL) 4(6’:@( 2ii< L)) ) 26-6.A7

L§=2
B(e P( r{k4 L\) )
. KOC’@:'@:’@.J vou &ﬂ bk-& / @_44'5‘(
(s Wouvoludiow) Wi D /us 80
; . L
s qi B O cexp () e ( zr% 3)).
“expP ..Z_’_.” wL)

N i ol Sk

L
% 2 BBy = ]G]
(=@ ==

doe apeb, (4 Dl ede oV

Z exfo(-@ kt) C’F(’( 2ir< éq) f"“ﬂ( 2""(‘“"{))

(=0

2 em( L (1 '4))



Was  becleutet 26.6A4%

(o Ye

é ;

&u-d Yu—-t K

-4

DFT

D
Ezgﬁ- welder B
/ o sl oo Dl

W'—" (a@ ve a“—-{ T?
p v " 1t Qu-t)
qn'[ Cf) ) oz,,-(c&) . - SP- (’)
f { ws f @
@. o A

o
(YO.B‘D#Y”-B"T."- (',-Yu--v.gn-f) 3”'( { \

R
/ L]
Bos's By = exp ( )
exp (224 o
' " M-’

\ exp (2 @)

oFT, (BT, :'(QL : )) —h(j)

U)o (i)

\Dﬂﬁ/&m‘“‘j rec
Fourier Bass .




6. <§0ﬂ(f'6ﬂ‘i_ﬂ_ fun L&#&l

e ———
E—————-

o Mwr warl bbf(j'[ﬂ%g“ ?mgaée (a4,...,au).
_go réceren auf oler Bag's  vou

& 0 g a; £a .

;=@ wikt

> Worsf cage S0 (“(”3’ w)
# I/erafe«'ofve 3@2&44{

A
Stz (WulwshesulilKetsromm Pwé[(“"f“'f“‘*ﬂ= wl
/ﬁ“,mcéufe Q/Jé a, u&erZr'eaék

Sk= {(a‘h'-"au)l (g, %) p&rmaMé?&i

‘Sero‘r'era@w'{hwus st fest.
X:LPW
X (@ ) = # Voyglosde
.

Erwadusgwerd:  E[x]- D X(aw ) 7
S
e 2 Susnne cller Lofeater)
f[*:( < (Jorsk-cese - LMQQEPA'{

best -case -4Mu£’ga;( = E[xJ
Q6D = ELxS < G2 (wlogw)



Sale:  g[x]- 2 (wlog ) 26647

(1»« Rulbwmen wie oben o&fri»n'&rf.)

Beweas: chbh&!&r /f[ffonﬂmas 40-/ (0‘«---;0&*-) als
ﬁuambe. Bezogmn o
Eimgabe
"{'/t}t'ff AC(W \1‘0“/ nesia
(...CE;...CI:(...) (ad“;
J N

= ul Blaber,

K. n-3 Heepsort

~E‘«5a,be (aq @z ay)
y /f) Qe @z, a3 Ia cleen ﬂfap
+ 2.) Elewmeale raustun.

f’.“ga'ée (Ct.” az,“}) bk"!?"

Heepo: oty
b i’ : ?z 1)
ade a4
J \v\ 4/ A

a1

rxi 33 /qi C:Z\ ‘; 3\
ar aq Aq C!-s a4 %
@ ® |\ ® o B



(a‘l(a-};az ) (CL4 ( X2 ,0(3)

Hevgosort R
S lanagas) Eugale

(“4;“:(“5) /J \\u (O-zfadfa«-s)

((@ackte ) “./ \""‘Tﬂ-{-rﬂ.—ﬁ— \ \%
a“zqz 3¢ T 4‘)

‘ (A2 @ cle)
i/ \w .
i e

g, 4, Qg AYA
(‘t Yy 5) ( 193 v) (“u“«e“:.) (31.16(3.‘-'!1)

( jee Cermufolton  war A<
Kesre awfé;gg:% Verg . ole o )



@

Worsk - cuse - Lasfizeid (Grveree it Vorgloiles) 3.2.47

F gry Weﬂ (o&/r vorKaumt,) e Q(k'[ogk)
/&uﬂ St

: ﬁ:ls%ﬂd«ﬂs‘xwm hal (Mr‘no!-) ! f{&‘/{err de
@Yrﬂf'ua wera@k..
cAiefe £, duwn < 2° BlHer

7E 3 ul , {?—4{(4 (n!)

éj) w2 50z
Prhet e S2(u log «) ,E_f;«,
-(3)"
ﬁwwﬁw‘swg{ |
X(oaoia) e fiek des | (% 1y
( _g(!i#“, 2« Aem -,-S?,(u-[ogu)
oo ) Bl
Zfullvariabl (BuaBalife

E[x3- X(,...,a) &

(a‘h ()
|

—

h ! gumm&k'

Frage: Das &
’((aa,.--,au\ 222



A

au
F[= 5 k(o) =
b Kot
i Bomin
N
! Das Jdao‘ A
n! Summonclen oA wegc(ﬂﬂ'zé"f.

%‘___5( ! er kl&’weruag dor Sunme
D Tiefe (b)

6

foer

ok Trous forumabion  oles Boumes, 00 Aofe
Llxter \f@[eﬁ'gj( gnd .
4"

/SN A
A NI

* Tofe BlaHer

s\

FIX 2 2 Tigje ()
b

;lIM _BM““‘ (
wo \]-{ O‘es
Blott vorlowst



MM’ Baunr o, dass  BlaHer v
noh in 2 Tiefen yorkommen.

V, v

V=4
> Jouga i Lielster Tiefe ac . Falls
Liefsle ’ﬁefe 2 ML, dewn habon  wir

Bkt i Tefe 2V (durcd abzille~,
Ui t M @MM
(n 7,/'&’& /A/‘l'ff) 5-,'“/,

P
N /\ /\ ﬁd&au wi'e  Pot w'@k

\_//>;\ Rlater ¥ )
M2

Sumwme ooy ﬂaﬂﬂ.ﬂa« wi'ved willF 6?){)"@@:"

— =
W v

Se U Trefe olbor betlew Blatter Kz VL,
B Trele Aes Blates | wo Jie lumlommen.

#g Puderwag:  ~2K + (K1) ~ # + 2(H +1)

= ~K-41+H +1

3 220M-



abo. ELKS 2 3 log WD)] - 4 2R AT
b
.Ba”q'{""“‘ MO""'Q”Q
V0N
= L{&ﬂ (MI)J
C'?w'okgad

gf})[_%‘ frwwv’lmgswf Aev #Verg/e/oze youn
Guicksort  isd D(M.aﬁw)

(ﬂ:&wr’\( fua m—P{:'H-&'[ @PJ-!'MQZ)

&'ﬂ.‘fadt’k VMf'ﬂl"k-' @f’l/oy(e&lq&/ I.S‘# d/’ p 0( k. O&S'
H evsle ju ew Sorkeyamdea -

(&‘H -y C(u)
VE'Vurs:'J / Y"’Kﬂzﬁ
e kr < q l@ l>a4 > n W«rgf&v(e
besd —amse M
Fa™ 7 i
Z;‘f& d”/d) q,’ﬁ; /\/ \""7. Tiefe
VD ol ol o) ol e




Bewels; X, o an) = Veorglavhe bec 3247

X
i 7

EZ—’& L Xn(aﬂ K ::

(4, - ,du)

X.\(“«u-,au) =M+ Rest , er von o, dékc?kﬁ‘-

( Veryleide
wr Re ko)

A-apla'fa» auhamed vou g4 dow. /st E[KZ

£[4]- g’%ixa )
a1=1

* —Z X“(C(q,---,q.ﬂ
(“1!“‘:3‘-'“'-)

Aq=1

I -—

+Z &(a“‘t fau))
(a‘h fal-;)

“{&

Q'uZ&ﬁ( S_amm&.



= @3
5 Kl Do (3010 P

(@i ) @)yt
=1
Z_ X (ad,...,d»\) i?(.‘.ﬂ (ai, ”_'G(u,gﬁ\ "'(“'/()

(a“t‘ e lau)
2e=n (“.:r--fa..)

= by, vy N
2- Xux (q“l"‘f “"’) :ZE -2 ('a:f ‘*""t"“'"—“r"‘) +("-4))
(“‘ﬁ- - Ua) 24t

A1=2 e
(bd,..-,bn-;) f'i"'TZIZ >z Vo— (a"ff'-ﬂfas)

2 X (a,,t.,,rau) :Zé(u_t (a_lgr';(f:;i aéw—oel-r-e-) r u-d))

(.d-‘fl"'(uu.) (a‘f;‘"fau)
4= A- T
e . (64 n-"rbu-r,) I'SJ' 7&"( ,CZ

Wrie , weuu es 2wemal  ju die Kelavgou 30«['[ Z

’4“_..!’-'-‘5‘—-('—‘*5" s =K L< K< n-2
Sy tes  Efeweanl oy soviecten
fa%e. (demwe/)

M Ko (0 ) = Hipes (<K i alte I?awj\
W +xlﬂ-K (’K ' a[kf Qﬂf‘lﬂ‘ﬂ'\
+ (n-1)
(Klazl.__,(u.._\

&
o
in “[[:e(' Ratwwa



) _ 3.2 A7

s o

= :"lb
aq= K (... flo W mond

Ll £l
¥ “— Cafp -, Cu K) +
o4 (aﬂ .-,ifu) (C’la "fC"" ) o
IS¢ Ao
K a(. >

v
L ( xy(....[ (5., — bva) *: xu-y((ctf»--, C..-.()

(q4l Ia“‘
Uqg=k i) )

(S nK)\

« bay... bwen) sl Tl o @q... @
<K

.(C"hu-ch-*() lS.‘l(‘ %‘Z- Y~ @41““(@&.)

>
7



&

f'wcrf-‘cmgcwr/ Lonfar Clutlisort C.AA7

gqpal/SVarrtrﬁé >(,,\ (qf;---fq") o [a«_/éa/ aur/’
?5{?2 6«(% U .Z'?c’uﬁr/f‘;

E[xT = O(u oy «) (= alle Vegpleske o Elowart )
f["{(" T:’? 2. X { O i)
@"t“'fau) /t
u! Sumwddq,

Xn (a‘,,...,au) = @_4) &l hg;..J; oty wh F

\\ Fall ntersbortlong

- Xh"? (“'1_' it an) + u-4 weu OAq= //
L-—-—"_’_’J

W-1 £lem. f’\ﬂ’# % &{fuga\
[/ 227} wWéun a4 =y T (“-/()’ h“é

and 7
alle 'om VoL~

@Z; 2% Gt )

X‘*(aﬁa(.-,..-fau) L weun @e=4

= Xl‘l'z- (‘f’“—z Y 1% OAH’C._—/!{) + M""{
(aﬁ_dgﬂ n-2 Elewente

for agest)
far_as

:jé'dfe Perwafodion voa Z.. Jensuc
n-4  wal aa,f f , Weun wir  cher alle

‘éﬁu:aér:?sauﬁaz_—ﬁth By \f““‘




X“ (C&,az, _..{C&A) wennr a,=3 P D

= Xo (Bowine 42 aus a,.., )

% K (Qz;-»-; a, Ohue //,Z) +n-4

o) = Xuy (EL AU ans o, .. 00)

+XH-K (at.c--'ra“ aé"e /’;’ b(-»r)

b
MW&erk for
Legfes
n-A
(1) e o
(u-1)! ] =1 ] i)
) (:(jo! (n- 4 Hc-)! e ““) e
_ (u-0)! f-(b—f,---f-”n-'f)

" (k! (477) G-

A -1 (ub (n-1)!
(o)1 22

wn- A



5 (% (aya) 7) —yp

(‘ﬂfl fa“)

=l Z( wer (@ :Gtu)'f'}_ u.zCo’(z,,__’q,_, olve 4“)
Qg oeytin) (A, %)

Olme 1 Ohue 2

+ }_‘ Bt ()

(au..-' au)
phune K
- .
2 Glen
t 2— xu-‘l (alj e om “)) + ”" i
TN | \/’:4—/"
olme -
H eysler SWM "
£ /
" (u-A)! 2 Kuo (agnitt)
(C(z,...'.au.)
P ohue A
= = E'Exu-ft]
N\ A (n-17!
M/.' Z XK-—'{ (b—f,.--bk--f)‘ m
(R W&j

= A
— E XV(_ i /{
e S T e




m: 6-'?-/(?

£ ( E ¥ uer] t EXuce] +
bl % | F ) ]
+ Ef x5+ EL %ma]
TR
t Bl Xy (# ElXa] & Aok w2
2 B P ) T

n-1 .
” "Ef S ET ] +(n-4) ZZXL]=//
K=2 (

e
WEZ_—)(.,\1=D\ nz3



A Versah . Finsedeen A7

Elxl- &(Ends .o )t

§

5’_‘4(5[&-7_] +} yu-7

far w22:
E[ Xupa [ = -;,%,— - ﬂ(E/},j e Efu) b w
Elx]~ % - (EL<al+ -+ Bk D) # urt
> (nrd) Bl 2( ELRT bt EDR]) # 05em
W E[x3~ 2 (Epel #oor EL%wd) #0ton
also:

(n#4) E] Xuta] = m Flil = 2ELX] + 2n

(n+4) E] xupe] = (142) ELx.] + 21

clamn : e S ——

A
E[_-wat] = % EFl[Xu] # %—ﬁ- M‘%{ :(ffﬁd)

uzze  E[x(=A

—

~f

——



EZX“HI= -lfv-'.'-:::;"z E[X;.] ‘f‘/?_

El %] =452/wzz

W

\!

__g__ %E[ﬁﬂ-}-l)""z

(
(%6 1)+ )0
(

%_(gf_z 4,2.)4.2)-!'2

_p}f"( oy
E i
=2
we u+
| L xu{-ftz B, L 7
=3

u+t

- 25wt )
=3



— A
< (m—t) '2_ — AN
- ' 1 §FA?
. o=
y 64
Scﬁl‘tmt(e ,17 /Z ] /'
4 4 1
% s A
2 é A
o T
u+l nl 4 : ) ’ "
:{_ utg
; : 55 }Kr cdx = la 7([
-3 ‘2, (2

=&ﬁ(u+t) - (a (2)

algo: 2(net) # b (mne2) #

:O(M-é’fﬁ‘v)
i s



AQ 7. 47

7. Hashing
J

W0 U Auq&mj e [/Of((fau\cr, P;zﬁvuary'ﬂ,oaraﬁbwa:

'ft'“ld&\

" Emfa\rea |
- Loshen

i Zﬂ’(‘fm(wwv{ éef n 529[94&4 aﬂmé'cuem

- wmit  bulyecrerten Sl biniiatss O(M‘(O\T u)
él/[x, Rof’&ﬁww’é, 3*&“&\)

= it g,o/e )f t/?(,‘f,‘uw&-— O( n éoj u,)

'56“ das é(’SSW? Zuiindest unber 6eu'ssea
Auuﬂélwen ?

= Farlk 24 [aséfhj 't memgé' case O(4)
- Fl’o Op&lﬁa‘-b"\.

"ﬁ/@wwk Loewp(eg Gher fuf[,;gse( avegﬂrcbfca.
U Usversis | Heuge ey il Shilssel
2-8. UM

'0{aUOh (&uuaawc .l) —érgr@h %4 wa«r&f Q“qﬁf

S b{@udf o{@r a«jv[ﬁ?é’“oé’u gﬂéﬁsse(-

et |#S < #u|

- C K{’.WJ' mcn~ M-Stl uot’év@r Mrdl[' 01?




AP P AF
phwew Tabolle T Far de z SW“"&"‘

Shilssselierte . = fashtabolle
. { /5# ’2406‘2('6/‘[ Vo @ Sy o 4

#T=m  Uowwen aleo —m —toerte Shlascliok
Arrellt W%@rnA

. Aé(_([&«wm'(i’?”
I’L: U -2 T éZW f@{/,r'r ‘M’,{j

Kollysion: zwe Sllzssel  Uommen cuf deaselben
?lm(z (i /f; el ks

g5 ay pol RlOElE

=) fa,C/s #,gl? m {aéum jmmer  Yollisoaen (L([&r)
Was st b #S < m €

& Wemr 4 C&«f S’ 1% \!0{( ty l'j( ; UGue Ul siomet .
Pas :‘S\‘ . A warea 45#‘5‘0& , aﬁ S \ja boffter
m'fj'[ éf &deu I' !S|(

b
Opecalioncn | wGre~ hivr aber Sely cindadk -




fr’ué a'nfao& Haga@ukfroh 0. 2.4

Ser U=t ede  abzahlbyare H&«ge st sk

(o
wol@lls  (vorter) wick W abhiloec )

# =

Dean Uomen wir ale Hashdunkbion e e
Divisionsrest  nehuen.

w(s) = § Hal _Mil

Wos & die s;imvod' Wbl far w 4

> Wollew wiglihsl  wemge follisiomen babew
a(so MJ U-colev\ Fald Mz#ﬁ’ f

2 wd sust U Wahle w als Poinzadhl ¥V Qepar?

(Aeviiinn Z

2B S 0% G |- 22- 2.3

2 e wercn wur grao(e Fntrige vow
rd 7 4 Al
7 gebflen ¥ die uugoral
bledben u«aeuuﬁ#?

| geauno bet I/;'@[()uolew o 31 i wl

p(om!x'uq,\(t'om dovon
| Sf{@,. iy ZS’; kein  Proble.

A Prese




) pr't_se ?mé(eamfrk 7‘%” by m Pffhm%maé AD.F.AF
V,ubé‘ 6(,“/{!7

M hat ceun Ueine Tedey (caBer sch sellsl)
= Zyw-w[guz Klocsan ) m”uen#earv'@ :

A s &l wd  dliaee g, lion ©

= (ehurkstuss parachoxou,

B5P mes A3 = ba G Flewenten b de
WM coner Koliston s how

pagk &

§ ie Borshyuny ¢!
allgomeine  Kerednuwng » "
P Uome Moé(r‘;r‘au): | “m = --¢
=1
'frwmvb«? wert  dor # Holldouen b e
//;4&5{9'-@?54@ moowad Eu(?a(m e
Elowenten,

eleguage b Juslfalor B2 5




AL
Uengamq wil  Wolligonen 467
=

. &écr‘mgﬁ'ﬁ‘t“ ; Hasﬁm\cf wil Vefk-f//aﬁ?
- Opev h’a‘s&'uj
b by Uollson newen Pk Suden

wich eier best. Vorshnit,
2-B. limeares Soudiyen

= de(&ﬂ’- [(Dﬂ@ (J&V AS*“-:Z




Vo aire &oé@éwg G

Auzall oy Platee in Jor Hudbabetle T, e
wiht et von  clor  fusbfinlition 4 \?aln‘)ﬁ&’k
w&rv/,ew‘

pmb[ Platz  wivd wilt gdro/{ﬁh:(= A
Prob [ Pk wind we gehoffes]= (- Fin)”
-
(- 4)")
—
Ne-4

il
~ &

i

= Bk moe”® Pt werle
we gelroffe

= w A w*w‘e-/s = M(/f—cﬂ)

Platze  wenle- 3:@6-605 (-,

A = e P36 g-eP-wb32
& ¢
es Wsunle jeds chor 2/
Plut 2 ge\frﬁ'\ dor Pitee
. geﬁmoe\e‘—
R=14 e © it

chous webr 4l
% o Plakze, Jok dua~ Wlligoue,




U{W‘anq mr‘!— KOé{(-SfbM&— A73.F A+

Enlacksk :/armﬁe, défr(auj bLstear .
gu juhen Pude ec Libe wil dee it gasite-

F lenenten
(A(Soru‘él«m% (. Eif., Loshen, Focke
(5 K(M)
Zgriicaaies:
Do A(min) > 2ch falls Eloent

86{"4‘4”@\

A () = 2eif fulls Elowent

(J?c?o{au(‘hwj o m o wt vl her:
% &6@& vom T
n ﬁﬂ&ﬁ%k IOU\—‘I/)
{y’aggi @;‘H[m) Lavge Ao Lrste~ €
=t ’ Uoerhumyldste . 7
X = Large civer Uoer \74945 e F

Biuowio( vertalung

X’-: X4 Fornd # Ry
alf‘ft?k/‘

C
Xi~ =4 &> ites gobushes Flomed

Kowwn b i icse Liste.

Problx=- £ ELx1=Z4

E[xI-F x| - Z El<= n 5];=£




®
Aleo: A = A+ 2= A+ L 13. 7. A7

T

7‘“[/5 cus 3’65(;0({6 :‘://gq,/m/ mbﬁv w
s/, belragh A Swhdal im Mibel

A

Und  Wewn  dys j@Swv’vﬁf Aa_ ¢

Doz giwe Beobach “"if‘

- ﬂ’c E(&wm ra 7’ (,oqro(e«. (. anér
besl. Kehg. ,{M? e«‘o:?dmgt’ﬂ.

S‘t;sz,.. Sux

i

-Be-wt Ef'lf‘l‘)’&% v S;  wuree (=4  Elecwent
v I/, 5 selbsk wber uoch - wihit .

Dube warden  alle  Elwmewl  dor Lislke, in

dhdlinbon o 4 for 5 lancled | Ao ilaafee.

(wn siber guslllee | Juss & wock wiled
decirel t'S.‘—)

“Sudker Wit g Eade weder uack s;,
So  werdew geram Aeseloe.  Elownarke

Wwie  obeo ‘&Vfﬁélcmf&nf bes %Z{e@ébﬁ o
56#140&« woirdd . alo (st e

2 Sehzal yon S = A (w 1)




4% F.A7

Die  wittlae  Sulkzed 5t dae also— e ler
Mbtlert  wtle A (1)

n-1
Alw, )= 4 20 A (mi)
1I=¢
4 =
-4 5 (L)
|."'C0
4 ._,g_:ft E:r
ol (2.— 1 ¢L =
b’ R g
n n (1)
8 e
= n (u--)
//+ n FAZEN
N n--1
= A4+ B2 = A f‘:\—% <4+£§’-
e ——
.'rﬁo’uo(ub lfﬂ&lr%{!

&S u‘)f(v{ i Mittel Jic
halbe Liste dubsakt.



andeve ?'/raq € A3. 7 AF

bzlo

Wie  (ange donert o5 - i 3ra/5 w3
m, damt (i FLM /m \’gﬁr ASn“i wirkith
én é/cawwﬁ ,g'l.?

( Lowpou Collechor F)@élz--)

X o . (/W{ bis M ﬂc‘.—d’ze o &’wwﬂr{

VorKommren .

Heiles: K % A%w#\‘-’ e;’M:’Wm'# ﬁuf/f/, Weiger
oUN neumer PMZ éﬂ[{y/— wr'fc/(.
Zahlee die Versade i jeooe Al

X= Xq + Xt -t X

G T

Horsale  #ersudc bis # lers. | &S
bs A 2. Plutz mLer Ped2
Plute bonutzd. it
A bruutet

aerkely Xy i o (-4 Platee  baruts Lat’zg,ﬁ

C () by etel  waasgehskk

Pladz<.
m=(i-1) i~
Oml:)[ww@r PME}”-‘ ok =|:{:EJ
:ff),‘

e[\ EL Zx1 = Z EDT

;-4 i‘-s A



A3 7 A7
T

{ ELx]

'S

L Jus

~—>

| 2\




