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gewf:-:(é olev I@H.Sl'vu'k}?bu avs oler Auzald AfZiﬁ,%Vw AMFb;'geu
plve dev Auzaldl A?Zi? wal oloce U=2  Eiufige pacthiomon Vom Eivfioewt
ALzl = @op 58 8 = 32 = 6

ARzly = AS25 + 8. AS2E = 2 £3-8 =

A§250= A§2ll + 3:-Af23f = 3+ 34 =6

Atzit= Afzslk = 4 = 4

— -
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‘ ~ 4
Die vekursive g,[du.,?skgus!-wkhaw odev 2-1 avs ’Z:i/‘ 2 Ut

AMPJ:D.QM vieed 2; weal L1 Eeb‘id!'gepog{*r‘auelw ) ko v F;V
'oetl'eLl"r,?. M beuotzt wewéeu, So o(aﬂ af@pwerh cj:‘(z{:

Aufoneu £ufvseu
Af29M e = M-Aﬁzj}
Agz‘;"f = Aizf? + un-A gz;f (ur4) Zyklou kloscew

vt A
= K wevdew s

Kk

zu-tzf = A 214 & M'A 21.4' |
A§ " i -kq% g k_? u  Zykleullessec

A?zl.f,""f = Af“z‘:fﬂz + u- /:\52:? 2% gelildet,
Aigait= AfrnF = A

Die GBecawtzall clev Peviwuvdxtiowee qu:"of' sitly cvs cler Sovwue

dev eiuzeluen Zykleuklassew iu oveluvwgsgeuafer Weise zu:

n+A utA n iy o ¢ o !
75 AR, f = (um.gj AS200 = Cuea)-ul = (uea))
:/‘ =A

Die Zyklewklassew _ZTL kowweur noels setev zevlegt wesleq,
WEeUt st oAe L&'ugeu ,fd‘ odev ay,c}veleuofgq ?y{c(_gm beacfnle#.

Yp st daber olve Auzalil olev Zyklou i/l dev Lacege £, Eseof qefleq;

v

Auzalidl dey Elewreunte : EZIE-E = U (£=42; ... )
=4
W

Anzall dev —Ey)c}ew: E I»’e = k (l’{:q/f} 2wy k)

Die uneveu Unlevlclasceu  wevel eu wid -Fafge:-wlev Ng{_gl-.bu Lecelivielbou

v
zk(}:”yz J"'J'Vn) = [V"Vz"”*’v&]'[v&ﬁ'f}--'Jl'é,i-f’z] E;JE“_’YZ]
L —— R
Zu: pa 2=2 =0 & £ loweutle 2

Es gibt v Llewreude V: Vud k  Zykleu dev | Zuwge EJ,D,‘gM Eleweude
s i =

11
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ktuneu bLeliecbriy avsgetavsclet wevdeu. £s g9t clewwuacly 1)
Vevccliedowe Slellvwgews olev Vi Weill olie Reibeuvfolge olev Zylklect
egal st, wup bei gleildawgea Zykleu (F > 1) deven Shellvugs-
vaviabilitat wit eivewr Takiov i@f berack5|‘cb+-'94 weveleu, Juves —
halb  jedes 2ykluses 9EH s ,é’J vevseleio dovre Ro#ql-fbwss}e!!u@ew y wildie jedocls
alle olie glercle Pevwwtatiou bescliveibeu. Daliev evlhalfeu wi als Auzal:
1 n! n!
A52 (nf.azi )} . '?!?;!"'P{.!‘A-Q"'” -Fr(};!‘l'g)
£=4
Die ge.saw»’e ktlasse ZE bekowwew Wi, 1y dewr alle  Mégliclikeieu die
SUWMC ZQ,& = I Z U Erllc'/(«"(d a/w:b/aufew Wé‘l-fﬂ”?bf. Fu'v m=5 U"ﬂ/

X

ny

Al
i

k:_? 3;!:,‘ es ‘oe:'sp:'efswa_se 2wel Mo"fh"cbke{lou : Q./f +/f-3 =S 5;&;’
S

25(2,0,4,00) vad 44+22=5 gilt Z3(4,2,00,0) .

IuSgesaw{ ev’ELl{ aiels -F&\/ cie Pevwwtatiovsgvuppe Ps- ,Cafgeua(e 20!—’(@90@3@;

/41(24,? = A725(0060,4)F = o004 42°2°4°s” S

A~ gl 1 ¢!
_E A{zg(/wa/m)uzz(wr,@oa)f =zl e ,,.,,,-———-3o+29 5o

45‘45’

Ag?;} = A{Z‘;(Q:a/&afa) v 235(4;2.!0/40)_? = 211 412! 4722
/] S! A20
S J = . B e
Agz@f :—-A§Z¢(g,4o,ola)} = Zi01010! " 17273%°¢c° o
A 5! A20

|
.

g g =
Jz AfZ (saa,q,ajf = S101010! 0! "A52°2°4°S° T 120

Die bLelucwlew Relcoxsisesh ezielvrgets lieboue olac gleile Resoltat:

Aiz, § beAf2lhf = bt = 24
AS2SY = ASZIE + & Al £ + ol = S0
A$2Sl = AS2Yt + 4 Af2if =M+ 4.6 =35
ASZf = Agz-:} —+ 4—-/4%2‘,:} — 6 + 44 =0
Afzil = AT=RLS = 4 =4

— 12—

i
[

|
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Fix puukte

Stelit Lei efuev Pevwcolatiovr jur p-{fupel Davekllvug dac Elowowt | au
dev i-teu Clelle, daun evyibl izl tu Matvix Davsfef/vh? eine Spalte wit
Aows Wevt 1 obeuw vudd vuteu. Die Peviuviations Lewiviet aw dixer Skelle
keiue Vevtavsdeoug, Daliev epviclid wiau vou eivewt Fixpualt, Lu dev Zykleu
Davslellvug bildew alle Fixpoukle Efbrz-etzykfew, Wiv Lolvacldeu ein Bespel:

422345628 47 3¢5 [23-[43-C81- [17].[3,45]
o 53500) = e 9)-

7?2 £ 43518 €52 [2]-[43-[8]- 47 3,6,5)D
£s gitt olvel Fixpuukte vuvd zwei 2yklew it meliverew ¢leweulew, Mau
y
kauu vva dle ge_gawle PEVWui-ah‘ou_sgvurpe_ PH ju Outevklassew FK
zevlegew, so o‘fatg i deu eluzeluew Klassceu J'GWes'f_s alle Peviavtatioueum
wit k Fixpoulelew 2vsowou gefaft wevelevr, Die Fixpuultzald k

Lavbt vou Noll Lis t1. Die Meuge f:: st Lleev, oAa Lei vi-A

A
Fxpoulcleu als Rest ein Emzel 2yklus Lleitt, olev elewse Fixpoukt
et vud eive Scolcdhe Pevwovtatiou 2u F: get’—c‘éﬁ‘.

Die Pevwvtatiousgvoppen Lis p? zevfellew v folpewele Fixpuudetllossen

FesHeguwg: AR =4 F={u2lf={enf AR
5 = 5 AfR} =0 F2= 43 A(FH =0
Fi=fraf=5mf A§F}=4 FZ-Srari} =500}  ASEH=4
B = {2520, [4%21 § = §(2,34),(32,4) § ASEI =2
[ D421 L5 } {(24 ,8) E ASE}P= 2
! F3-Cel2d, [1/33-[2] (4,32), (32,4)

F2-$7  ASEP=0  Fi=Smbrol}=§029)f AGeil=u

Dl‘e. Fixpvulc'}klﬂﬁeu F‘r lascece Siele }’e{cuvﬂ'\/ avs ofew E‘xpuulcf' klesseu

kK

Eg kouskvleveu: Fov F:P kebuweunr wiv das neve Eleweut ﬂ—; au Avel

13
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Posihoueur in die Zyklew vou F, eifigecr. Wivdl die 14 ju eten
Eiuzel 2yklvs  Vou F,,3 el'ugffu'é,f} davu wivel ofiesev Fixpoult 'zevsﬁ':bfj
%o oo oas Resoltat nou 20 F¥ gezillt wewdeuw wop. Fov Ff
kauw olie X [4] ale  Eiuzeleyllos aw oie Peviastatipuees Vou F[
augefoot wevedeu. 2vsadzlicl kauu wau olie ;i au zwel
Positrowewr fu ddie Zwen'eleweuf'zykteu Vou F,;.2 e:'uﬂ&g,eur, F;
eukslelet oluvels  Ecuzel Byklus aufohous au By oud  Fixpoukt-
2evstovuug vou P |:-3‘r (st leev ovwud F,:* ewklelt avs Fzg :

([4,2,3;47, [1,2;4,31,[4;4,2,3] (2344),(2,%43) (434,2)
th: EAZ 20l 14,2500 (408 0] — /(3%24),(3442), (64,23
0
[4,2]-[3!41, [4!4]-[2,3], [43)-[214] (2443),(%3,24), (3 %42)
([ [4,2,33#[47 , [1,3,2]% [4] [ (2,3,4,4),(3,4,2,4)
Ffs 4 C42;43-[2] ) [4;4,23-[30 ¢ =4 (2%34),(44,3,2)
[13-023;47 , [13-[2;4,3] (1,3,%2),(44,2,3)
L [1,3;4]- f2i ) [‘4;4’3]' 2] L (3; Q:"’;A)J (‘*'r2f 1, 3)
[4,2]- 1% [L3, [13-[2,3]x[4], [1,2]-[2]*[4] (24,34),(1,3,2,4),(3,244)
B'= *
[43:[23-[3!4], (1]-[21 4320, [1!4]-[23-[2] (1,2,4:3), (4,4,32),(42,34)
Fs = §3 Fr={r1L3-r2yxle3f = $(123,6) ¢

Die. Ausatdew ASFYE evosbew cile vuwmilelbar ave dev Koushulhou :
ASFHE = 3.ASEf + 4. 4fFfF = %0 4 B = G
ATESf = ASFE + 2. AR + 2-A§ij: 2 +23+20 =8
Aﬁ"j}-‘-‘ Afﬁgf e /]-A%-Fzzf +2-ASF3 ! = 3 + 210+34 = 6
ASE = AfF§ + 0. AfFSE =0 +0-4 0
ASEIE = ATFS ¢ =/ -

el s

I
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Dieses Rekuvsioussiliewra Lalt sics fov belrebines v avf die

Ko M.S‘l-vvlc'h'cl!ﬁ vou F;;HA av s FdM Ve vah’?ém ei'vevin
ﬁﬁuéei £ T'HE n')'g e 2Z2evsto veu
ASF,§ = n- ASEF + 1. AFE"

AiF“*“j A%F”E + lua ) ATE'] +2- AQF ?
A'iF"Mf AiF BECEDE AEF _f—r(km) ASEY ¢

FK*‘A} AEF }4.- 9 A%F ?-F‘ﬁr A) - A%g
ASFail = ASEZ 3+ 4 ASY + n-AfFR{
AfFart = ATRS T

Die Eykieu'rzeuleyaug dev Elewewle Vou FJ-“ beslklet avs j Fix powlet-

2yllew vud eiaev Lelc‘eL:‘f,eu Kowbraatioir vow 2/"/‘"" it el ooy welveven Elowouteu :

J FEKPIJHk‘}zykIeH —J Elemeule (vt aucleveu Zylclew
u
=] wl-Lw]-- EVJ Lt s Vv g oo oo Yin g
r T Pt 5 1
Fov (IM-/!): ) Positioueu zuws Zérshye (H-j) SI‘“-FI)—QQPG.SH‘I‘O“EM A“{"A”F&.ﬂ eu

Jur evslew Fixpuuktzylklos louweu u Wevle clebeu, jwe zweileu (u-4)
Wevle wvwd sclelieflicls i ledztew (u-j+4) Wevle . Das Produkt oliesev
Miglicli keideur gedeilt odurelr ! (Vevtavsellavkedt vou Zylclews)
evgibt olie Gesawudzall olev Kowbivatiouerr 1w fopuukHes'l.
Dev Zyklusvest besteld avs (p-j) Elewouleu wvud biat |<eine Fixpoukic,
Seive  Auzabl ist odaliev glevely AgFo“_J_F:

L e e N L R R L

gl

Ju dov obeu hevgeleielers Rekursisus forwrel wivel A$F."'{ avs

ASEY loushuiert, Da dic ASFEL avf olie ASFLVE aoriek

gefitivt wevdes Koumen, it cile ASF1E awle avs ALFSVE kohuioseu:
— A ~—
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ALEE = () ASFE, T+ (wwk)-(:)-AfF:fg 1 (km)-{k:)-A{F:'k ?
Fov A?E,MM.F evgibt sicle  speziell folgewdde Pelcutm‘ow:épz;‘e{wu?:
AT = - AL 4 a () ATRTF = n AR 7+ ATEE]

Weuu wiau  odiese Rekuvsl‘ou_s‘favmel ﬁJv w=234S5,... avawevlet

eutdeclkt wau eiye werleve egeu $owlicke Rekuvsicas IOE’,?{'?{,UQ?:
A{F:f =4 ; AfFﬁ4}= 0 ; Afﬁ,z} = AJo+d]=2.0 +4 = 4

A?F,,gfrﬂ-[/l-a—a] =9AN +0 =24+ -A=34-41 = 2
AtFlt = B8.[%%a] » 0+ 8 = 204+2+4=%034 = §
ASFSl= 4. [9+42]1=49+8 = 4-9+9-1 =59 -1 = &4

Mast Veideriet: Hase ‘Fafaewo(e allgewera gultiye Relvvsivus foruel :
ASF F = (w—A)-[AgF‘,WA} +A{F:‘2§:{ = n-ASE""f + ea)”
Ai F:-!-A = N - [Ag Fo”f_l_ Ag F':'"/f}] — {gH.JJ.AgF;’f - o) h

" Y U
Vevl:uJPF'} pav odese wneve Relcprsivucs FOVWGL fov Agﬁ; Hf vl Agﬁafz
daudt ol paau avf Aie Avgaugsgleichoug in Lestatgeedov Wese zvvidege folwt ;

ASEE = (an)-ASF - "= - ASE"F + AfRS P = 1)
= n-ASEE + [wALR7 0" ] 0"
= 1. [A{Fa”} + A%F:"'E

Mit F(PM) Lezeicliveu wiv olie Auzall allev Peviuvtatioueer mi't
n Eleweuteyr pued prnudeslews eiueter E'J{Pvuk)(. Dag st OFFGM.Q'C&{[FGQ
Adie Gecawetzahl odlev {M%Zu‘c&puf Povievtatiowers wiiuwws dev Awzah(

dev Peviviatioveuwr olhiue F.')(Puwlc-}-_ Mt G(PY") bezeilwens wiv
ety A1 e
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die Auzalll allev Peviuvtadioven wmit gevav  piueu F]‘xFuw&:J-.
F(F") vud G(P") 2€19¢eu er‘u.'ge futevessawde Su‘f;eu;c&qpaleu,
olie juc folgewdleu ckizzievt woveleu s

F(PY)= ASP S -ASE"} = wl — ASFI} = ! = [wASE"F v (0]
= n [a-nl-afR ] — 0 = nF () — )Y

F(P™) = AP — ASEM™E = (uea)-F(P") + (-1)"

F(P") =4 = M- = 4
F(P2) = 2:4 - A - 2! (4-4) i
Fip®) = 3-[24-41 +4 = 3 ;11 _44-5 +4-iz-3) = i
F(P*) = 4.[2-(24-4) +4] -4 = 4-(5 ‘f’z*»%‘agz-#) =A%
F(PS) = S.[ue(2-(2-4-1) +4) —A] +4 = SI{H -4+ 5 - Lrs) =7
F(P) = w! é (—_/"r)__""': é(_d)kv; :mcf bty == :Z;':H)k-:((g)'(“#k)',
F(P"M) = (u+4)-n! kzu'fil"-kﬂf_g- (U+A4) (i::)), = (u+ea) .F(P") = (-4)
e K :

G(P") = ASE"} = u- AfFT?

G(P”M) == (M+A)-A{an} = (MM)'[”'A{EW?'F (_J)MJ = (“M)'[G(Pk)”ﬂ)ﬂ

G(r') =4 =1 = A
G(P)=2.[1-1] = (4 =2} i
G(P3)= 3-[24-4) + 1] =3l(3-4+%) 2
6P = b-[3-(2-t-n)+) —4] =!G+ h-F5) =¢
G(P*)= 5-[4(2-(2- (4—«/?)4—4)-—4)1—4] = &I 3’?—%+_;’7_%+%)= LS
G(P") = ! 2:‘ f;’,’,’,,, = é‘( )‘jlﬁl,k( ) = Z(—Af (¢)k-(n-k)!
G(p*) = (w+A) ! .Z,,:(f')p —+ (u ,m-— (n+4)- [6(?")4-(-/1) ]
- -
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Avs deu VevFeveviou ZByklou lclacces Zk(‘“ Ky }}’w) lassew
il olie Fixpuuktklasseu F‘J koushuieveu. Eiu Fixpuukt ist einn
2yklus olev Liwge A. Das keift olie Auzall  istj. Dalrev folgd:

urs. - o
F'-'H = U Zk (\)’ YZI }'3 yree ) I’I') 1CUV alle Leog licbiper Vowli —

Jd
Vv

}P.'I"' (5]
AfE"} = ST AS22(5, 5,0,k )} il

Fur olve Peviuvtatiousgvuppe PS evhaliouw wiv dawit:

ha',-.‘oweu Vou k)yz

Eb A4 S
ASES? = AS25(000,04) UZS(04400 ] = 5 5 + i v = 24420 = b

A S'

ALESF = A§ 540040 U 2, S(4,2,000)f = ;,,—,—,,—.,47 + ST = 30+45 =4S
/1 5! Azo0

AiF:fg A{Zj‘(-g)O/f 0}; 2!0‘;4!&;0—1 '42203444§ﬂ = 2.2 = QO
1 sl A20

= A - = -

A?st = AgZQ(%’{}dfﬂ}o)j 3!439!5_15! 4324_30‘{"&55 62 /fO

1 s! 420 _

s = e =
A% F } Ag 2‘ (g %55, 0).; = Sloroio) 0! "ASg0304°c0 T A20 <
Die uvspv;vr?h‘clcew Reluvsivw sbezielivgeu Liefovu olas gleete Resoliat:

ATE ¢ = w ASEER + 1. ASEHE = 49+4-2 = by
ASESf = ASEYY + 3. AGFY] + 2-ASF}§ = 9 +38+ 24 = 4S
ASESR = ASEHE + 2-AfFIf+ 3-AfF}] = 8 +26+30 =20
AGEST = ASFH + 1  ASET+ b ASRER = 6+ 40 w4t = A0
ASESl= ASRE+ 0. ATF{S = 0 +0-4 =0

ASFEE = ATF(S =4 = o

i
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