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Themen: DGL 1. Ordnung, Richtungsfeld, Existenzsatz, Feldlinien eines Vektorfelds,
regulare Kurvenscharen
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Themen: Lineare Differentialgleichungen, homogen und inhomogen, Losungsverfahren,

Variation der Konstanten, Beispiele

ViLg BM{QM@YQM‘RG\ i\‘lt.;c\kuf‘u

t\\'\m{z. FwLH,“: \II(X)-‘-’ q X “’L,. c:,,la Qﬂz‘
—_— [—"v\qwg DQL A.Q.d : ‘( = : +

D
P

7

ﬁ &)cl:t L:}g FML";O nRn ;h b §

VII.16




09.05.2022

LSSL\NS% 0(;\( L;mq/f-h C‘L;C\\VHS \,24% "L g (xo“‘y’,\fo“"’f\)
IE (Q‘u“*\ /
N () o N
(ﬁ) Wewn (Y \4@\, Line (._D;Uhn .l(l‘. (. ¥ X
R Syl
Aqnn )A ath L(,,g(;’ A (K ) gx) 7{ S
A
"'"\L ln ne, \J:ODG:L
J v
@) Wem (s, o) nd () Loswmgen ond ik gy
_( N .. . _ IS
= Nede lg';ggj leom <re 1n (4) qeschr reben b old 'ofﬁuof
—

P Grc.uo'\%g&(‘_l_gw%\ \:cLoth' )gl;

D@(" . Q‘(x\ -‘s’\' der  Gon baw. "QS Ader

L\hu’nﬁ—h D F‘Fc\few\'\ c‘ L.)(,L unq 7%

° ‘ X\ = ( ‘SX' dm. %Hae\mz\agc . h

92—\\0\«"0*«“3 /1" W-uh vl ;\u L;Shhj von (H) "S" (-MA v, e:vu. gﬂsunﬂ Won Q),

I‘Mn 1 auch VLY | Sine Lﬁswﬁ v (D).

B ewerg ! . . . \/

@/ My , —

gc\'\awv,\’wu 2. <md Mo, Ya LOS\MAIM n (I\ O(QM )s‘k

') I'
M., =Y ewme Lbsuns Vo (H\

gc\n/‘:,".

Bc\'\ctue\’wj A Q< @;\\au.p \m\)n 2"

D;L Q“f\w“" Laglmj Vven (I) k's)? A;c gum\‘)& e.:l_ht./ spcz?eﬂun

Lsung von  (I) wd dev allgemeinen [Seung von (H).

AL_FL‘L_ML_‘L_Q&_@QMSQ%_%#V l'”’ wyrde.

Fbvu\‘,\h : =

VII.17

"s“ﬁ.L‘a.w\. éﬂ) (s‘e‘t L‘S yom @) (““f\' q. wn (H))




09.05.2022

‘ = P”l\ 39 (x\
(W) : v = A;y, U\ v‘:'vg\+l-u‘1,.
4“3‘ La c.csuclvnl: ¢-3m. Lgs ge.sh;Ll:
S 4 e
* Ll;scn Von O“) u’ 5‘\’1’ ﬁl.s‘l: <c'po.r;¢(LJqf
- ) r [
o
= &/\;’:s g ‘-';‘E" = th\,, Lh[xl.).c
- C

hd g'oi—z‘-;d-uk L:soms Yon (D

Voriede A0 Gesclidter Amgq{:i, w ahls Yo ha\\n\:cu’ wie gg(x\cpx
Wer: g0l Asabz v b =B

&

2y = 3-8 = — +by" = (Bri) Xt

L———————A L———-—-———-—’\
Yo assqerechmnct Vo <ingescat 30 (1)

{

- 28 (B) = @=2 ) y6)=2

Konkea\\e : \40\ ‘éxl ’:"\o’ byt 2L by = Gt \/

3
7

> yl) = e Wyl =2x" 2 Ax i die iy Legvon =67

e——

WQS ‘DQS§'(L/L. Wenh Mok ¢~lgg j’;’scl@w Ansﬁh U; L\I,{‘z
~ L

Bop . = Cx* 3
[*4 k')(

\ - —_— LS A
2 v, = 2.C« = ~ v Uy = Coxet bx

T

) T p N
s Cx 204 = (= LV’( , @ b»s)'a-.’z

) Le%m. L'&suv:..»).

VII.18




09.05.2022

Var 'cm‘}, 2,’ VC( F ql\rcn Veda) qufahqaz, VOIV;Q on o{zr Kons‘}'m"
vh g
\“‘ L\O)s\ahj vV ow (H) > T/—L,/ = ¢ (x, > ‘h“ﬂ.,! = ?(x’)ofx
{,’;AX*C gp(’\"'/lp)s
2y (x\: e = A e

. 5»“’3"

dr)GScs ?,( 6(\ ;e]hz

‘O'e.g,’ Vo.r?§er¢ A Q'S F(Mu;ch ;n)( N

Wos QL, um, Fu»Lkow muss

3'36 \'h’f \0(-\'0 \’15‘ j'p-yv.+g
md‘ ¥, <o oss d)LSg l g‘g s)\,d
‘ 4 .
T T Y PR e W g
= 5 = 7y > vUx) = 3 ";;7;’
Bsp: \) = ’Z{ y A .
|} 7 J 7

ZZ\AGQS'\BY;%&g (‘—ﬂ \1' =1 wit w =Ax.
J 7 / X h

Vav}o)’:m 0(:.{ k‘*"s“’af"e.v'- H (x\~— Y(X) Vh (X\ = ‘Y(’a X

’ \/ A ;h v(X\ W"A‘LH;)
1o = 5\,< ;XA !l \‘:—:’;t—'-\-/‘
= K‘- X «\-\“{ = X y A
+C (

> ?’(\: j;; = X(X\,:L‘”'X‘ > ( = (x‘ :‘)('l,\n
e & el parkikelive Gisn,

da_nar eiwe spe)aJ{.g qu ‘Deuoh.f): wird

) x\ =V, (x\’f\n (»(\’ X+ (‘x\ *(A% , AeﬁZ,

a“o.z\um; Loswz. von (I)
< )

VII.19




09.05.2022

VII.20

@56,: g‘\’r'bm Ln,'\s n;‘l; W;Ay.{g"angp € nd chLs‘\ﬁw’uUr;on Z_

g)'fbmskzr’ﬂ— 1“3 Le:t (q\ M = uo L_,,,s%g,,é Z
(l;) (A“ U.o C«‘-’S(w) Weol\u(spc.hrwlﬁz.

Lnore DGL: () T(O- -2 1w, Y

> (H)  TH=-—-19
A
- 1 ey Lage e (B)
(\\ u u leor 4"{: == Es mus ¢ L)MLpnghh“'g Lpguﬂjﬂé) )<

exicheren
~=>I°)<O =~ K+B‘i %K“’ﬂi‘f(f/)
a/L,e qu‘,' LS . VOon (’“)
- W) =TWOTH=2+Ce ) allg, L. ven Clo)

Uo s ( wt)

(© UD=Upex () = (1) 1(+)-~{5_. )+

’ - £
N glad be vom, b L= C c,%

Nu»cs SI::VSL; Q{‘D—— Mow {:) ) J;ri—gor\om}r]sol\

Ansq‘te,'. L(‘B Z g C,QS(N‘B + bg;h (N‘L>
= T =—anonlub) rby oa;@é)
le \ bs
= ( c‘gj_{?)ﬁ Ls)&@) + gslu_fl
Finde ob el o O‘ass Ales 3:&’
QWJT@,M LS = ......,
L
C&M’T@JM b & = ~ ——):-- B9 %—-



09.05.2022

> ?/\?_ Clv;o\wn}ssys&n m a,b

1 K ([ . )
Vo Vo 'w L
> a= b=

) ) L A
Lyl WL

-2 111. '00( é Lb.s yom (‘n\’

»1m=cg%*»1m

U M,K

AP : T7()s0 = o C »a o R C=- " 2!_;

T — (ragas@a“,u”(ux o)

S —————— e —
——

Aml\ﬁl, -wa 11—

: I\.(‘H —=0 Vc.fgo\\ Lin a{g,ﬁ

Nor 0‘3&00{*‘&\5& qu Deshimm!  das Lan‘gté{'\/dha”u; LSV%L

ol Goot  vom os(ot) = ( — )R

— "= - On(uf\ ( —-/\‘“L
f——a N\ 2 /——?ﬁz
Eogle (== «/ —\ = /
L) o WEJC )
> ITW=Cc e b (- hY
(nL ‘LLI

a(um C«QS((—u“: ’°§\‘~T CQS(_ué) S

S;*» (‘JL ;M (*)

> TH) cing b wie UL, ,ﬁ

\“"“J’ N% A“‘P())fwlcr—“r“‘;‘?

wd Phaenversdichuny o,

wob e ‘k%v( = '-oL/ﬂ

VIl.21




11.05.2022

VII.22

Themen:

VII.6 Niveaulinien, exakte Differentialgleichungen, Orthogonaltrajektorien
|\ Vil. 2 ﬁcse/\'\uﬁ
ELC—M VQ/LJ'OIF&‘O{Lr \7 — DQL A.Orﬂ‘-i \/):..\\:.L‘
Fb\d\\ u:t.b\ —> KUV Ven sc"\e/ VL\’ Gnﬁ Lss .

Q\ c“{umj A&x V‘/LkOYc.V) & A\° L’;%mj ¢.0?~§ (’(w U}b)
\/\\u . P"\"eu“; q\ ?L\CVLY 9,< ,\/; VRO Uh'C.n

C*ﬁ,LLu\ 3‘. \K’l"‘%‘ﬁ - W;qu(;»;w 3(x,\,):= C
= VNwvensdor wit Povaneter C
Welde DGL bes chvei b dliese Kevuanichar 2
~ Fihet 2 Uner cx‘aUé Yen &sc\de.”awj Oler N vean ' mion

ge" ""so 6( X,y) = C, §¢)c 2e \13\4()(), q(So 5)(, V(x\) =C
A’k(}j\ ehn hq(,L X, v..rqﬂ:\. Zau’a\‘(cstt’ - 3,(' X, 3 3\, . l/x = Q
= '3><'A el ‘7’::O

) %K<)()\3) +a\/(x).1)-‘7/()(\<,0’ DQL A O,thwj
n’i‘f 4“3 L‘Sé §6Lqr de N;Vequ(;'\;cn

ey

B \/‘ (’(\ :"iz——) = { (x)\,)} folls 3y(x,y) =0.
3\1 X)‘i)

B?{\'c,«z-,squy Fallg £:~3*J3Y v)qo\\ v par“’;c,l] s‘)’.,,j N

]s)(, a‘am. 3§H’ L X3 ({\'\;r Jw(u‘ Av.s:oﬁ;mr{: V(Xb) =YY ymou Ane

L;J.s\m&. D ag:w ™mug¢s 5 Q‘SO ,2’—5(_ S‘\"«.t)j J;ﬂ‘bql Sﬂ.;h'



11.05.2022

(A - Nn.vmv.t;m'm 4\\\«0\ L\"} pPeY %‘b‘ J

6$P= &(x)\, ’Kl’\]
bekomt ans Kapel IV

EX:pU 2) "g Hz{L;‘I’\Mj ) & D;gccru‘f:qts(.g;clvuh Gen ;

[ I = -
M /37

Bt!sx:vnma\r\ 0(;.»/ qhs_ Lsﬁ v \1, > X ,

- ‘Q(X\“:%\:SX,L +C

> \,;thl* C
G\D\'\cnjlj O™ AWP

=3‘ =3’
\Ah ‘(.b‘»fhhﬁ" C‘j"\:&“ W(X)\I ‘\‘ A+ (X)\")‘\’) (X) <O,
3; ‘o“' s O’m\)\ e q (x,\,) Wt ‘1’( =¥ 3’ =

\\J’Lﬂ f‘qL; L "E,l;s keo‘ ;v\j(ﬂy\s: lq) wenn \Q = /\.)»)(
- q \em Uler Mthoden von quﬂz IV besbrmt  ver-den
D;L kueru‘scx\af dz/ DGL ls‘l: dl»m 34.!40(1. 0’;4 ch\ oy dtrf

N)‘Vﬂul\‘”;m von 3 §

D&Qi Eme DCL Aer F°Vm ({()(, u)@’\}'(x;\;)“']’ =0 \M"L

L{'fg f%( is‘); .
~D D)c, G“i' u;u.j \C‘sge 6(,‘4 ‘IMP['EYL a(s S(Q\)y)zc L{SCL(J\M)«.

Ksp’ stkk L;_shns O(pr DCL l)(l’l,l *y_‘\‘f(lxy ‘-xu'\i) "/)"'0
mt (D=2 T =y 0
- Mt $epavierboy

v Vo offensiditlicher Arsske ?'.;y gu &*”’u‘l';or\
. ‘(y-,— «?,\744 \ /\h(-: “2\7«\-/\ ) \B UQC‘H’/,DCL e_iq’\é?

a4 = 2 > 4G = £ oy «(y)

VII.23



11.05.2022

\
- 3\,=‘2»’<7“'><*u ) =)=> Ly x - by .
= u(\.,) = ‘bﬁy -Ph(u)c‘l\, +r C

=XICHES Sk VTRl
bc&o\»{u\,}; n-.p(,n 2)‘)' d)¢ q' L_{a 0‘&/ D ﬁ?y&\'»q\jb&urj

Pup: 4} 2 4 (12) =4 £ 42 4229+ C<0
’L/z>- 4 +» 2 - 8 = _C

- ng%;L\L LP$W3) )MPLI a'\é %’X’;“%\jl Lx\l~2\11-+,_3_— 50

N—

ﬂmof\u\v\ - 0):.9,, C(-v.:\c‘\uhj l;;s s)dm M;‘L d;,r q_uquG‘VSCL(?\
Loswésﬂ:nm‘(, 9@30‘{ up\;-e\{ Y’ao\'\ Yy Oh¥105¢,h

Gfuf\ o&oh ak l;/Q:y,L"o f;e)s

Cacben g 125 =R Pok kol

— Feldlmien von 3”“‘93 <Xhee conkred?d oul n Niveat it en Von ¢
D)L Fc\O'uh;zn wn 3YGA& \2;(04'0' O‘SO 0“&

. Schar der Wivoalinien ven g, dh. jeder S Huinkel

)

dev berden Wurvenschover ook ;;SL 90°.

Sg; \,"‘- S:(x,\,) o';e, DCL Umer rcsh\zfu kwrwnsd'\or

= PDie unde_u\'\ Los\-m Auvh (’(o;‘/o\ hat an digea Punl}
ohc g}u uv\j \m==\1 (Xo\ L(X‘,, \lo)

- S“’us&mj dev Orthe ohq\l—,rq\jQU@nc Aue 0‘)% plmU‘

h: -—Aﬁ E— /
‘C(’(c ‘!o)

- DGl der Schar  der OYLLojomq\tra:Fu'aiw N \/’-s "‘g‘é")
N

VIl.24



11.05.2022

\{’ = ;(x,\,)
Shmthuiakd fomer 30°

-1

€.y

BSP’ Par QLC(,$(,L\6f v = C)( ; Parqm‘j\'vf C_GUZ
f’c,qh'.ar ac.gSU/\‘\qlL (O O\

MR M;VQGM&A'“;QJ\ ven g(x; \7;\) C \’/2 Uy \/'sm(‘s‘w(.mq

Qc&\‘;hmhn\cj 0(1-\/ 019"0 %o\nﬁ\‘l'/&;\'cuof’.ﬂnl Kcé\';nm 95__2. Gug g;/LchanLaﬁ

v)(x\,::Cx’L /‘%( \% \4)‘:—'2,-(;3(

\

)
Y v 2y

>DGL dec Ocbhagual bejelborions = = Aoe = L ik,

2

- gv&’(’)‘%"”‘ > L=~ ""J'C
2
He

bodhser 2. 2

)(‘L .\’c \
= ‘T‘“\‘——‘/scll E“;?S&“ ..,,4];

\

4“2

0";0“@ X~ Ac,]ﬂ(,c Vi ursor(m\a) ‘DtVuLfc,\n

z

YA
éc,\no.vgb,?c}su,.s: P (WC) =

25ty ’z»C*;ZL:Zz

ey
—y )

VII.25

)
DGL dor Shav: A+ (wO) )= C° // )
> 21 » 1'\1"-4 3{2\1 =0
A 2 x
- = :_’;__\2 -
by -2C L\, - '-\-9;



11.05.2022

/2.’(‘1 2 x
\ - 7 _
2y - == = gy
— Uy Y

DCL Aer 0/{:L53ouqu;r‘a.\‘\‘e,]}oriw-.

KYe,;tc, anZ: /u’»)’)::,\nunl,% Q"g >(v P;d&c;

Ldb\n/bh \1" A{)\S‘a Vs UV.spYqu M M

0'0, N X"\'cLPLuL{’ = 'Zﬁd) (P4

VII.26



13.05.2022

Themen:

VII.7: Enveloppen, singulare Losungen, Clairaut'sche Differentialgleichungen

61&\&(‘?*&4\9} A«s o(p( Mc.nq,v.. ﬂ(l,v /\/mc\u.‘l’a. an '-HM, Kur\/e. L;w
F '

\/7&

\’V;L (,Du}&{ OGL QL,;CLHA'\C O(Q.f /L

Dg,g" F.’.( c:mg th\/cnschg \)}51‘ Or)g Egm[op'x d)qumaq. Ku/va ’(

wa«Lo\v. Cm \cd(oh o\we/ Pu.\,,h }.'Gnalw"\ﬁ‘( Z2ur kuvvunsolagr L€§£

Bermer ot

D.)L ‘;\n’l\\cm_ MS«\,;(\‘LA-:‘\' ) / —F \

JAM%# }gl’:, / //__\\ N

Aner l(uY\/e, dar écc\qr «u:s{i )/ //ﬁ\\

2uv Ca ‘qu\ { ( k—J \ ’

-BNtcLl' was WIT Lm,r sucln.»' \ \\ / /

Ny

Coo dhe Kivwnshor besdiricben Aurch «L(x\,)

wd £ Jn. &uqo\nor\az ém/c,[/opoc

= E oY a_bo\Fq"s ilvu, [_.bsum wn \ ,,S;(y\,)

OQ‘L

E\m/c/\/‘ppth w\b*cdm n er 'Zu.,al, wuy p«/ e ht- ruc.‘alz Vhﬂ/u.'
sc)nc‘rw) d-\. y ==‘{:(X\f\ QVLM‘HZ Aon Q\shnzse{'i mrké

Ah \ca(:-m pwU’ von E L:J: e¢s \o. anc\n o‘lc, wa O(e»r

VII.27

VVSPVUMQL'C‘"‘“ S(‘\"Qr \ML" 0\¢r S(,, C}\w A‘otg\‘\’\,n&



13.05.2022

E“\’A\mmu 0{@,{ Eh\/zjope&

§c\m? favahe"d

gc,; A’,c, L/—b\v'\/t,v\sc\'\qr %,cﬁf/b% O(UVC\G F()(,.y,a =0

ge‘\ ()( (C/\/ ,,\;(C)\, O‘Qf PL«ML/{' ;WO 0":, E‘\V((o‘pr{ 0(;0. khrl/g_

m'\k qu GM“'(./ C bcf v \nfé

\E el |
t:vwebbpfq

NGy @)

= pcv/ o ')'c“bo r nVe 1?4 E:

C —= (x (C),.\;{d)

qead F\ \

ES Mugs %(kch'- F(X (C\; y(d, C\’:’O ~ Mbvv“

ge,{i;\ww\; ‘)s‘l? \'x&hﬁg«";q\, \n (‘x (C\,. \,.(C\) \‘, -

N:\/Mh(:\n;t AN

\'/(C;\ - F, (x (), v(0), & Niveoo C
SO, ¥ (x40,
.k'—__/ \
g)'e\ n N N F

/

2\»( &sl"\\'ﬂwu-m dM Eh\/&(#’_b%ag 5’\’1\\{/ Man 0';¢, ﬁ»wL‘\"(cv\

;(x;\“d N n > ‘\’ as S 4’ " (X =0
L?(..()(l.y,C\’ﬁo

DC.LA divimert  wan C.

VII.28




13.05.2022

@S\p' \NWJ; clwes MQs?—pwU:s vt C\g,sc\»ww'\ala’l? 9_0‘7

\/on/\d\b\ﬂ—\w Wy ;wm\..g,l., L.
\I\/se, S)a,l'\lT he gv\w,lop'/y. aLs, Wwem oA a“g. \N;nLa«L OVW(J\(‘;“-‘:‘(:Z

/ X ‘ID\ v t);c,os x
6
whlg’bﬂ\'\“ g@r az%‘oc»e_s x * “’3 ( w D\ )(‘ N I ‘_‘\_L_l
d 0 A r) / V, T 9v >
. X
C\:,\Anwm 04»/ \é\a/msc\mr a«.Csh“u‘ ‘E:-‘—
) Vy o 3K
= L e
= M:X'ktmck*(.g-_\(x-‘r = J():ome(" 2
— \Z Ve )eos A s
\ﬂ n
> ‘F (X>‘1, x\) = \/,l - X ‘kemx * U:xd ‘-"O éo\\crq[u(vas
S

Ponf om‘\’:/ A

7y

o B lpa)= = = ot () i) A Lo

- \ C%
LW x oma
- = (~/\+ /\’0
Es'x \ s )
A A
= l',Om (0(\“ /7\«\'\ -g;—:‘j\*kq} "’L"%
J(
X [ l
= F(xv,-(\sx.",. + "\’(l'(/'+’,’/"f_\ =0
’ ! j 2\ \ Ql"’()‘/
= NV L v oty ,',:\‘”O
7 2\ Sh

A
—~- \Y) (30 = -—\05( ¥ ‘f,’:;:’ M\J? L‘ ;s‘):

Ave Cl., C)an ”(1./ gﬁ\\/@‘.ﬁﬂpc e PO{GL)KL

@S\‘p‘. gO\\qf \VZ-2. C‘acfﬂ dw—gig%hﬂicji—m

= y= G *3(53,

c —\
s‘—‘.\l q na

“Aheen chschm P ofer Cevady wt Sh[ggﬁ

-

VII.29




13.05.2022

\
s F \",\\!,- C\ Sy - Cx “3(@ 50, gc,\‘ar@)\»}cx\uhj

. <X.\4,C\‘ ’X“q)(d"o
< T Q

—~ i\d = -C ‘q\ (C\ *q(c),
7 . <3 7 77
Pc.\/awu Y: s)cvomj ﬂﬂ{ €m/¢.(~pr,

OCL der Gevadenschay  herleiten:
= C’x*g(c) > ( \;":'a %&N’&ss A\Dlil)f\m:) \mcLs x

y = ‘I"’(*ﬂ(‘a’>,- L

E) hc\a‘g;:‘y\’ Vo \’ '

wnd e é)nqq‘gfe_ (.J;Slma Sowh ¢
() <

L: <\wig th {\wd Ccv A 0(9»7\
«Q -
Y.O M\O\hc."' Yonen o(GVQ n.

@5}0’ Sv F’O %Se‘wm. C;s‘ao\n" \sl’ One mumh u()a‘70
<P 0'%5 dqs Dfue—LL %)V‘sgl‘wn X = AO"\Q - Ac\'\ix L«v&Y 0&/1’0."64»4';;
gw |c0(¢s X Se,nau 0\(’& \;(chL F \qui:‘

$=0" (PN ()
°'~m¥g cdS (x \4(&\\ X v\’\\t)
(\n’ \1'\, = '(x\ (g_x\ ‘ :: ()
L | LN
AJ%Q&SL\I»})’)@} 4—% , N~ xn;;‘ = \
-‘/,{!;

3 (- 2) (- xy)

an ~v(x)

- F=

/2
)

._"l{ 1
-3 Xy T — —X 'y
o\ A L4 1

( “"’+2¥y -\ x)

-\r)(\,\ :A
r Z

\Ah QW"\M M(/\\\’um C(quné d.um UnS eve gc}'xar \0<_<"Jv)( Gag
(s v oden

VII.30



13.05.2022

y= v % 2g(y)
‘?"Aw('\,gszn vch\ \’/" // -2\1\ ) a'\._s nach l:st SLLZQLQM

R .
\,,41 - ’Z—XL,.'\-'{/’ Y (\; X\ s ?,F \1): O/ a‘g.‘ﬁozfc‘l")sc\r\ m Yy

N
=
Xy = -4 N x| ¥ &My
2,2 X ’
'@ {-2F
= X =\ V)
[’QZ) '\_/w—\'J , .
<0 240, O?o\ \4' <O; so'vs% %'H:s L‘-’b
M hass \‘abs’\)’;v wertfen! O\fe:\c.(/!,_!

]
= ‘a(x\" X \;‘ "'\C‘lrg,’

—

Gy Clarad sde DGL

N\Swu:\m u’swj %?s. \/3 C e.:\\n = Powq»«,)’zr C

2y = Cx + ‘(“QATC’ | go\\arg\w‘\cxwﬁ

g\Ve/\ﬂ'DMZ’/ gc\r\c.r A\s‘\' dQS 4,'.5“"\'\+¢ \,463)

DL Abliking mah C 0= « ,g,%f //@?

~ A I‘/
- -2 A ¥
> X = — <=) L:‘J _t—\ . _ - = - 2
\-2FC — \X) - 22X
‘@n(x\r‘?'}'x *\*lF-zit'«’{i Y - = -
7 “ ‘-L}( AN N 2R
—_— e

18.05.2022

Themen: DGL Héherer Ordnung, Existenzsatz, n-parametrige Kurvenschar

V\“ g D’l chfu\'QQ‘\a‘bb\'\hhe ewn L\é‘\cfv Of O!MAYM,
S ~J

Biee OCL w OvduingieF dne Cliching oer Forn

VII.31

':( X,V \7’) vh) cT ) V(A\ 30



18.05.2022

A"“q me D“*— Ckﬂ-lo\r\wﬂq \s“: vmc,L o«-(:\os\on

s %»L\' e a -f— wot b ”\ Q(x.w. \4’, -~ \4(“‘4))

717 7

Ksp‘ \1"" o el 0 C.L 2 Ora'»w.o.
[ ’ J

2*»::;], '\h‘\'Lqr;Q—YM = \:()(\ :_q: *l ¥ C,.,x + ¢
N o P [

@ Allgemime Losimg  beskht a rabeln wit alichen O

‘00{ GV\J@Y, Vn:‘\,' 2 w-.;“'wo.h gc\v\af_pavahc\’un C.; C,‘é “2 .

A\'Ca"\js\)tﬂ';“sgmg’- L,(XQ‘ =Y =2 Vo = 3'2 Y;L > Ca,Yv + CZ

Oleg. Gluc‘m»m ‘<\' nock wicht dmd@h}m Lo's lo:;r ondlern QQL‘J’
Wi ewme AL\"qnq'q\ub 201 sc e C_‘,i uhd C‘

’ \ \\ \ // i pq”G{Ml h“’al.;\c]ﬂu 0££Wuha "’"J

W \.\>¥<tm3u’c§q[ (y\ =Y Lowu. ober VVSJ\OLM Sein-

\O

W\ 4 B .-
N X Wi ef\"bl‘l: MOon G\'\JLQ‘I’L‘?‘L LOShh\cjnbhz.

* E’Ma\ w«-l'wu. punU’ U(va\f Qt.sﬂl.quﬁ

A\p\u‘\um verr Ao ;ano<wu1': dmfwuu \J (A’A =Y.,

Mc"sj'm La‘\? mon m"nf ww 2T A\olml’unjl u;c.lﬂl' ""f-H’e,k. pUMU'a

D\n 2"’&7“'0/ A”Fﬂnjs\d@Y‘L \f’ (XQ\,; \,/,.' = G X + CA.
L C

VII.32




18.05.2022

VII.33

Baisbenzsatz = Die OGL \1(’\ =L (x,v) v - y(w)) Vot
2n Vov%j,_\oo\c\n KD) ‘7()(6) =Yo ‘—-\)M "\’ko(n.u")% L;S(.mﬂ,

HARIS

‘/(h-ﬂ (XG) Yvgy

wewn Q SLGJ !S‘)Z \/ml’ vmc‘r\ \4) \1’ > \/(W’) s}e.)r:ﬁ AHCCLW ;s{

= Dbe q“sm'lu Lgshns m‘\‘b (‘.) xq\c{"w )(o )d‘ du h— pqrah.d"fhg
Q'.gu}-dlg, ‘(urVugc\r\ar \m')‘l' PQYONJ’«.M Mo, Mry -~ Mny=a

DLQ" E;u v»"paYav\ e{fr ;?e, )wamsd\qr Vs% . wWem Cu
:)cd.»s Xo :\‘A!é AWP ‘VQ) \1,,) - \1»~4.) C;)WL d'\d@u»;aﬂl,bgmj L.q‘;,
0‘»\'~ es q;u: %,u\au <:\w. \éww, " dar §c1ﬂqr, 0”?- O(;cs Q’Q:\H;.

)F;r mZZ_ 3;bt es Lﬂ'm@ a\nsc)nq;.,“ciu. DO\YS“'LHWS w;g C&,s
mic\rsluvﬁswd oder sch nicht schuadencle Kovvenscharen.

Al)ef ﬁ\nc\!\ \ﬂ\QY Q)Lé - 2‘4 du,r h- \oqvamj’f;sus ) fe.ﬁ u'é;ru l(uruu\s(}bf
%, L“’ eS f—“‘va, %%{,me;gg, DC;L Ao/ OVO‘WMS .

&p HOMOniSCLt gc‘,\w;n&uy,ﬁ: "/\Ar ‘j’y\ g;m ; ) $&‘l
Y (x\ = C‘ Cas (Lva ¥ CL sim (\-u)a) C,,‘ CIQIZ )

2— p“favu}cv) s'\eu' feﬁu\:r qus ~— 0 CL Z Ofdﬂuﬂjrz-
Scien e 15, y&d=o , Y (e)ov, gegebon
> Yo = g <Ps (‘v x,,) * Cz " (‘o )(6\

b, = "= $)n (“"’(A > Q}_ [ oas(w)(b) ,

L'\Wcs C;-L.‘G\Ma‘\\cissy{l'ch ;n Co, CZ




18.05.2022

VIl.34

OGS g\J}A’Lu \’74} a.,\»q, amﬂ(%»)— ,2( Log(_mj ) weim 0‘)4, Dc\'dh)\an’
A/-f \éb&QC)&)t\n o wg vix mcq; 0

o C v ('-.:X
O(v{: S ‘-v)rb) ° \> =0 - (ps u)(o {- o s"ﬁ("")@)
o

~ cos(
w q)-\(wxb w b = u :).—0)4,1$ N

= For 1310{4, Wobl e (\40, ‘h) %;\:)' es an C«‘\V\dy,u}\»gzs qu,, (C,,C_')
he O(AS CL— C\ﬂb"’issl,s}&h \osc—n

i E‘v\du“‘ag sp exidle. Losw\xu, Qc\nmr' il Yeju‘ar

Pooy 2, welder DGLY

)

, (X\ = C4 ‘us\)‘\ (Gu)(’) + C?. f—oCo:s(u )(}
" (X) =z - C‘ ot C.os(wx.\ "'(2_\.} S‘H\(L,M\ = ”uzy(x‘\

= 0 +co7‘y"'0 ) OCJ,. 2'0’4”“3

ﬂf'g)o.\c.u, k\vvusc\«a( q‘s Losunj'vb E*‘Shnlsqt )L‘& 0'\ QL.
LDsoMSm he oen A)L DY \1(*\- C ug(uﬂi— C <"‘(hA

B‘“'r(\‘,wﬂj Y (x\ = - CeS (‘\) x«o(.) d? \Hf pri& DC\L ohoL D"J »s‘l’«
Lo.m W, O(wspmd\ 20 n \g*’uz , do \,(>(\ Auxch AOH ‘)'lons‘ywcovw
«m d e pqssvvfg, Fovim %hmcu« We,m(e,n Qow\.

Bashonimy Gy 0GL 20 diner 1= porowek “igen Schar:

BQ«YC-C\M\-:. d&;g u/s\’w v Alo\,, \’uuaa.h \4' ) ‘\/“, - \7(“’\
~—~> wiA C;L c&nuhj 'on pqu M)((,f C,’) -y C“
¢ gt\ ™) h\e\/¢ C4 ) C‘L, _/) C (
-—s Ubw:) b\wu’ .’:_L‘}.S- CL.) (/me ) )v\ \1 \7 ) - -)

algo a\u. DQL w. 0 Aﬁo‘m&

)



18.05.2022

Ls,: ( = <Ps y G4 %powm

. S (ll’ S
(lV) \4"“ (X, = C, ngn (43) Q = C1C3_ CQS(C—s’a ‘j' "Czj‘j ‘
(- “ | ngeh -(,::' a-..(!;s,a,. J

//}l ,\7’ A -y
b I |

> \_;)- \1’ — \1"“9 "‘0 , ¢,qm_¢_, D(\L 2 0\/0‘\'\\»»\4‘

wt olle. w2 C, ees(Gx) s Coon

B J\S\'oq)ot: Q ) oo ':"«.s pr; <M a”;sclaa B al Lu-s

(,Qh:‘vso\wi‘w' L'.\owa\\ SL‘IC[\, $e Lzz(lv) 2Ly {; rugl;g(acll:.

)
’1
N - v 2
\,9()():: Q)zgqllﬂg AT L ; ~
A s»-° V.\mn
Qi ;s P
. > - y \\‘
Podoik: Ml = E- 4 Lb) =
Q}tg.nrav-\chb T //f
Qx"cla Fl:c‘u—.- /;
Lo\ “ be 1 4
traghr tSmowmant
Aer QH:.VSAAM'»HsQEcL‘
L] Ar D\
v VI LX)
- KYhmmuvu. LJ\A = ) <. PGl 2 OV’("M'M
3 A "V' \ T T 9

Pof anga ote  ylo) =

3)
o7

~N

cachb dhe DGL edb Lomplizicnt!

Prodblen: (/H y 2)

)
o \- “ . - . )
MOG\AC)\:, Loswv3= memf's)don ; 3(\,4’) = //”‘1‘25

o \'=0 q (0) ¢ (0 v/
3778

'R

A+ 0y =)

VII.35




18.05.2022

)2 , . K (
2 Ersc\'to <A*\,’Z\/ h)‘lﬁ A w'O‘ kpx ney: ‘1‘,:%—_%’

W&u"’qg, Auv»a.\,.ml B&\o,g}umﬁ \0 P ‘@q\/LmL\‘AL > gnjeu q,b,;‘LL

= M()O = — ( L—X\ p, plowr\'w“o\ 2y p‘os c.».o‘ bmo' gc‘

astung

‘&G\L.IM\Q\\P.I'
[
/1 N\ N
(> ¥
S, L
J) Ej
F‘
\pSLh O‘bvclﬂ Z (mq\ gqrse,veh" :: ( C,\
LS /]
P >
> = o (2L 2
t] ) 2/

Gn\\a Lss Auf M&gx"s‘u} b(,l

A\"(p \,4(0)“0 > C‘L:O .\ Rt Spozyp\lg 1(‘:5 ng i, AwP:

y =0 = C, =9 \ y(x) = £ . (%‘

50:

i\

7

~ €1

\n‘\'a{ esS ﬁw)’cx p\Ah L-lt : v). Ga\ L.us %U{z

"’7‘1“\,""’ L _[}. w o b Poc"?:v(ul-t;wgﬂ. L

w\

P i
el !

OFQW, F/acg,o.'- * W;Lc\;\u{' SX;‘NJ’ Of;Q appro X;\Ju*c L;sunj

wot der YWeolidal Ghereint

Wamvx Awf,/;o\\ Yoh Lh-\ ¢ar;S lﬂ(o’cnz

* Was pss oot wb dem E(isl'cnzsgi'm&%
Wn\n\ D&M AV\ S,:ohjsweY“’c 2. 8. \}(O\ =y ln\=22

VII.36



20.05.2022

VII.37

g0+% q2 gwo’

Themen: Lineare DGL héherer Ordnung, homogene und partikulare Losung,
geschickter Ansatz, Variation der Konstanten

VLY Uinare G%J:.@L;L\WAM Wo hever Ol wung

A\\btn;\ut A"‘\a\mﬂ(' g (’(,\/, , , vee .~1)>} O¢L Qr”f»un
&Lﬁhnk‘. \1’ = p(ﬂ y ¥ ﬁ()a L)wzqn, DQL A. Ofolﬂwj

Bv(:-' gm.g_ "J’ eme. C(.L;C\\hhs 9{41 Form

CL\ y(“\ (Y\ Al P».,A("\ '\;(M\("\ Y. 9 P,, )a v C(\* Yo (’<\ ‘1@ = Q{)

(l—\\) "h—'+ — " + —_} n

— — ) —

‘_/

—

Db £ el Dnier s ™ (e Synlole b brachbet]),
4\;@,{ 0“@ Kocgf’!%’)z\n\’u\ o‘C.(Qm (VoL Qb\";n&&n.

DNe Ctidnw G:X ,s‘}: ;. wWean Aas *O 1st.
Dufc\r\ geL%u\ Von Q_(x) =0 a’\»aui man Ohe QCL (H)
A"G\DS 20 w=4 @LL ‘1(’(\ = Yh, &8 Y VY (’()
q"c&. LS 1 Q“&- LSS e sp&;z\’h
von G:) Pon (H) LSJ, Vo (I)

Dc.f Ex‘\s ku»%sc.\'z-, G)L(’, gw{ (\‘\) \-«MO’ (Z) y wenn a'\&
PO) — P2 \?éw q\acl\ Q* skol’\j;b F\..»U';o»uo \'\n X g)ho‘-

(q\ "\awaaw t\weow, 04L (H)) ahﬁ. L'o's«.,,--.3

S otz AA: LWLQLMMQ_@_W von O‘\) ond
eben Folls Loghn:\m von ("\)
v N " \\"Lqr n 9 t)\'\ qu@a,Q (psb.bn L)

von (H\, Aown \‘ )h ( y,(&) 12 L,!(Q\' A:Q v x!
A;(—q\\ﬁgw\&\\w Lc',s\.mj von (H} m‘\t v arqw:\'un C,,, _,C,,em‘




20.05.2022

&O-’;u 3/\ : E\nﬁzj\’kw‘- guv;l.s %z gL\' "p‘k g< LA ]T

- 0)(, L;SU":S"V\ vow (H\’ anp\ c:\\n V@L"of\fqh\'\ dﬂv( D;qulvn .

)
Bs‘p‘ -\,," +’2.\;, A—\;, 90 )

\no\no%‘ UM(OW. = 2.
0 ’

—~X . "< —-X
N ‘I.’(x) = AN’ v;,." = - , \1”:.' e
= vty ’2\.' Yy =} S T S0 \/
A mn Y] o =
~x . _ =X -x 0 X =X
. VL(X = X e o kM ) = -l v, = Lle  + xe
o 4 iy

S ) V) vy = TR e R 2o ™ -0V

54 )
D Y ™ Lp Are =2 ("\ = : *C : 4()‘;\; L‘“%

He DGL audh.

. snd Vmear ncbhengiq, 4. Ay, 1Ry, =Q 4 Fulke
wmyv wit A= B=0 m;;qm\ Wb 2 S 92 qild
= w(ﬂ Cav ¥ &y w-[ﬂ = G+ Gy X et dhe
a\\c.chm L;gw\s dm( DQL

B;S%UESQ\’L . CH: \/vv \,(X‘\ X y, )(s) =y g\}o‘\’ es ¢—\~\z
Emdetige Licn . b Voidd e Abangend,

\Mdn‘)' 7'" \/UNL‘)’M;-\ Vq (J)

Awp- (0)=-1, \ (&=

- - =X
\1’()‘\’ QCQ'&K *C?_-Q,X - Cz"('e

w(O\=-1=C, +(,0 = <, =-A

v (0) = 2 <, :( 0 = (=% =1
‘945?0»&\&“,& Loswﬂj‘ \.(x\" ‘x(?,)& "4.\/

—

VII.38



20.05.2022

VII.39

A
X .
. ———— ) — - — !

=@ ()ﬂ = (’6()()

\/wm)m»b aus AVPL%: \/,.(x\:‘a X , vl(x‘.\zg)(

- ‘ = " \50\ “4' X .)( -’4—-—, go
v (D= A, 4 (00> Yot ylx\ A'x y,ix\ o/
o L) A ;(
X ) X
v D= e wy=d s e T (0 - S )
N e S
- (A ,r:::>=9.«/

= '\44 \»V\”\ \41 GA\nA ughiyn 0(0( DC\L uhoA ausstlﬂltun Uﬁmf‘
(AV\QL\\;“&;j > _\1____(1_: C,,x +C—sz, C_,)Cz_é(\l ‘.\;X' arlg q“j, Lﬂ

Bembigon: = Fir A lonbe dhe arste (G v,(5) curch
Sepevabon dor Vorialln tesbimml werden,
\qu}: C'C.r n=22 n'»cu’z vz lar.
\v\ V). Ao w..fo(,m Wiy 2(\190\ voL, Lo\moa,u\c\«,

Uvaufq Dal Bc}\ch\r\'m, dvfc-u Loswjm (—':'Cu' 2 p}hju

* Daie, ‘DC\L \1.‘* x'730 \\c,J(, L':\'ﬂ-c dﬁhcv}ﬂe, ngmj.
MY Petanz veilion exd.%; Leslechr. ~ Y.

(¥> \h\"o"wt'&&a\u, UneQVa, DQL (I\)) $p¢2;J[LL;S\A'\j
zut ‘:wsl(l, t‘.-‘f-'/ Pc,f“'\l(,u'afz Lo;».nj Vo
Vorlabe A Gesdidiker Ausrta: Wikl y, ahalich wic (4G

gsv : \4"4' 2'.,‘44 y = S\n ( ;;’ (I)

> (5 vy vy =0



20.05.2022

VII.40

Anj LSQ von (H\ \ﬂ,(’h = CA' e”"( + Cz X’ C:’x
Ahsq\‘z Q\;r Yy * 3{(,&-‘— Sy (lx\é %@’ Aws(’éh»@m(lﬂ

\4; = "ZA Q:n (ZQ > ZB 4°5C3)a
v = mGA s (20 - 38 e (W)

2y, 4'1\1(; by = c,os@y\-(~%l\ rCR vA) \
v (2% (-G8 - A R) = 4. (%)

= <os (3,31 A"EG:\L,‘ “XA-\- GE:O
aw (W)= Adkeal <& - A =/

Y
= A= "2/§o, B= - /§O
I I (x\ = - g—o‘g : ( ? aes () + b ‘-‘“(2)&1

por F L\J <Ve Lo s(mb Von (ﬂ
1c\1l7‘ Q\ozr 'ov‘o: Cm Ahyc"\ E;hkezuw!

= Mg Legoven D) y D= G rGone -4 (zws(wus‘w(&)

 —

@5\0" \4" BY bz‘j - P cos [h‘)’ \D ) L_,?O
\'\0\-\ ofenc LZS\»\J! \"” (X\ = C,\' cas (h)a ¥ CL Q\n (bx‘)
g( (Y\ = PQQS (wﬂ —> Ah‘sqtg \,,b(x\ = Pf Los(us;) +B S;y\(ux)

Dieses y, \osk (B) wd lem olanil momals auch (€) Leen.



20.05.2022

2 Anche D = A

A

\ - -
e T A s ) AT

l
w2 .
- \I; "Lolv) = A (wfh"ﬂ, ' wz*ﬁ)‘ X = P CPS(bX\,

T Es %;\‘17 Lc‘\w:, Aem\, né@\’. d>¢ O‘as Q“:.’ew‘:'\ “"(’\l;\‘m

Van' ) am\'c, 2"' VOW; qj( Yo ﬂ‘w ko ns!’qml’m

W\&y . v.:Z_,, %z,\"’} o.\w,v ao.c\r\ m}l’ @‘Vgss—tfm w.

OCLI V,' ¥ -D-’% (‘)(‘)> \1 Pe 3"

\m'»% thL";ow‘d\\ \.r,.,(),{\,\, Y’L(x\

A»\,"A@h’, E:ncchau W (I\ U’h \/crwcnd.m > Y 2" > q (X
y A U4 ) 0 / 37

- ) .
/YVN«L : C,e,\'u, O(G\_/or\ aus , Aass ?’r: "L F 2 .\”L’O %!H:
Dq\cs S(.\'\ r?mU ﬂ‘)c Mi;&(;cl‘ll_i\{'ca (’C/ ¥ Yz g\waj aLcY wir

\)ch;\';%,tn '\}c\ nuv ‘;_l"& pq( (’;LM'Z‘IL (stj.

pDS;'a‘ \1“ + wzy - @ oes(ux\

Be Lcum‘b‘ \41\ (<) = CA, Uzs(w x) £ CZ G;h (h)a

P q\/&: Yo (X\ ¥ (- ges (“A A Py (X\ S\m (uX’\/
\o’n‘ (ﬂ,- c,os(wx,'\, »32: (x\ S (wx\ ~—O

-Y. (x\, N Q;V\(UX\' ¥ 521 (x\ n - Cos(ux) =

’A "y a\nwu,‘
- o (ux)

C,:»-(;;s w“u\'\j’-
Lrse Aeses Syskem  wad Ta, '3'2,!

VIl.41



20.05.2022

(] o ) =) 2227
Ve s lux)
n (£ N\
N ' R ) m o Lwx) 2
Emkﬂ"zu\ (N : !7_, C by - i:_/ ¥ a",/ "“"L"S("-')T\,:p‘C°:(u)g\,
ws(oﬂ )
“<as
s X:’j LW = T s (UA
\ £
> 7;?, = . CF‘.S’L(L‘A
= Xﬁ\ = .’{- s (ux\, -s\\vx(ux\,

s‘m (w(%
/

P
- z:-i-s,“(wﬂ por“').‘QVLLSM

Nebat: Prifan, sb y  wivkidh @) \&E

23.05.2022

Themen: Homogene lineare DGL mit konstanten Koeffizienten, charakteristisches Polynom,

Euler'sche Differentialgleichung, Indexpolynom, Schwingungsprobleme

Vl\. N Ewe K(gssm von Laxht \Ss\)qm\n 0’ ‘F{t{eh";cr\gh;;huhjgn

(q) uo\voge,hz [\‘h(ufc. DCL M‘k n“' waw

( A
BQL V] “) ¥ o b \" -+ a, \4“ "Q"' v Vo, ‘y :Ol
h=a / 7
0o, Ga, 9y, -—, 9, . éﬂz
y; ) w A )
"* R\nae g ) 7 |
AﬂSquF y(x'ifg(ux, o € IR ot mL 2u k&¥:mhch
) -\‘(L‘ = O(L o

VIl1.42



23.05.2022

*qh‘-/\ J-QO( Qo(“'q

Mw.sr g’:i Q\Lx G\\Z ?,H'u\ = P(;\\o

Ensebza: & ( " " >y B O

mucs e Fol gem, Aow t
\1()(\ = Q, e,\u. Los\n O(gy DQL K‘é F‘*“_s L“ﬁ(ﬁ(" P(K) ‘)’O ﬂ"om
\)s-\; \/()A "Q ;\Aw.r L’lm Lbsuhj

gsp: \’m - 2.\1” ‘1\1‘ =0 (O’\n »= 3) G, = “Z, A== 2,4050)

- P(«\: =D e = (dl"z‘“‘g\

= o ( ‘2) : (oH ’))
- P (9() %q‘k J)L Nb“ “'(u,w 0(4 I Ql- 2) °{33 -—A.
2\, () =™ <A , VI,LL(\‘-'@ ~e. > Vg MEL RAEP.
swd Losu on  dev \"'0'*65% LIWM D QL

'gakz-, 1. 2 D o.“:‘ lJ)s\o o eme L)mafLﬁmlo»na“')m von ?) lhmqr

\.mq‘o&a "grgen l_,ps\.. on by D4l
L X

)K,/ s\nd b a) k\ww wc.bha.va\jp. “uau-»om
;a\‘,s " 4:‘ D(' (:\n/ Q e '#J ﬂsH} <

= \/){) C Yp> oY C VYo = n') Cz_i +<¢. .s£
OQ\L q\\gzmm& Lps\m olq,/ DQL

of, X ol 5%
<

[ ) ) <

Ot& 00.5 POlYV\OW\ 6>("() \s‘b das der DGL.

gﬁ\q"ﬁo. ‘P(oa nuy e:w?cp]ﬂe.)\f&.ue. VU“S"C«“D» \m% ) \L“"V\ Man Ol-rC 0"451
Wose ale DG) diser Forr logan.

S R L@sy’ Pla) o 4 = “’)"‘)

Sei oL = obd ok a,b eX

>y Bree®® g @ 2 e b Oy i ()
Diess (%) Gt dhe DaL, ber 4@ b Lowmplex.

Wonn  ober fo\ e 06 logt, dowv  \2sen avdn Y&i(v(’(\\ ynd
m lyb) obenfle e DGL

VIl.43



23.05.2022

Vil.44

> L;ém.g'% Ya (X\z ba*' 33 Opx) ) VZ(‘\ = :X o (Ly)
(d—.‘, 2u vq\cl, 2\

\A/% « e;\u. Nh“("knk Vo P(M) “S", a'anh I(L GMCL ;('
dve NMullddle von P&), da PL) @ veelles Rlypon %

U\Q MJ\J’LL p(-?\ G.Y%d«S‘L \;“l)(af C'L\";"S:é" L:sh"jh h\-D{ Lmu,
nwen 3 Die 216 ]VM\\s)’dhn o u/sdm 20 Uvear unabl. Lgsuvgw.
Va (X\-’— <f¥ (&1 (LXN ) Vz(’az eap( s\\u (Lx)

e o \M-Anr(;qc\m Vc-“(\'cu-c, V’LLcM.L\V-\% L
= L;‘Lms \"(x\ze.“* .
Wi\‘\’c.\@ L;swju CLY VGV;A)(;bh 0{4/ k.av;s‘\' c.»»"bﬁ- v(x\: )’(3()‘(“)\
Lanaa ey Y(x\ W om pb)y\nom A% Lia) C\V‘?d L" 4:

Ah ()= (g > g voms ﬁL.A*L-4>/

¢:|v., UMILQN‘)‘W\G\';ON 0&_{ Bshhj&h y
ya B0 = VLbs\ =X, L,y = i

Q‘\L Uwr ""“L\‘;“ﬁ;ﬁ'

/

Bo: ' -2y =0 wib PR) = P 2uvr s (- A
d. o\oppg,l,ﬁe, Vst o=4
> VoA (x\ :Lx Vv
\,,L(x\: s S N, 2y xet = (XJ«A)-e"

Y., =Q/x“‘(x¥1\u = (x’vl)'c*

> \’\‘L "(2_\72\ *\{z = ef‘ (_1\*/2\ ’2—6\%\ "\} =0, Vv

© X \w«q;\t-x il \/;z.kwcao\v\\ul‘)’/ L

KD“‘ b’\hqk';éh d‘e,v \)e'ndg.q \Jor L‘-V;gah ‘j;n,_,:
A"\s K= q‘\'\)) U?(LM <;<,L ?_L Uh- gv\qLL. LQC“V‘Z&M/V’;”UJ\‘



23.05.2022

VII.45

v W= ™ e 9 &\, x e (L), ..
\7L b) = "o ® s CLX)

VLM (x\ = s’uu»a \IL*L[X\-z *-Qq’( om (Lx) S

(x) = 3" - e - Gn (by).

/

Ty

Zu.s..w,. ‘Cass% u’\w 33 wen va One BCL Sov 0\'0?\»"« gen au

L 'vwv U\nqL\”ah@% Loswgus, Ab. ™an LQM O"L q“%bvumg, Lbuo—j
\pu_s}ohonﬂ a\s anf\cb"\‘omakah Lcs“'\myw

QS]O’ \4“\ +Z; + \ =0 - P(O(\ = Oka"’ 29(’2:&4 = (-<2"‘ ")2—

‘@D"PV"U' Lolvn‘,‘z)'(. /Vuﬂs}’c‘b,, R, =3, ,,,’,L k=2

(Qéo, b= ﬂ
= Alg. Lanmg y (9 = Cremo v G ot s G o + S xsio

(k} Hom oqene gu‘u'«,L{ DQL

B&Qi gng, ;5‘\' ‘:\w. DGL 0{9/ \'Ibflm

(;.\ 9y (w-1) o2 (=D A b, Oa ) Qo
X h)('\ ,y + /x{-—w 4\-,,_4\';-:—:7: v "-f‘;('::dy ¥T7 :’&(x)
(2. (x\ =0)

Qh(&wqu w\YA avhsz, DGL QhCL\ M\‘L //)( b)nu, g"h()nn, %éd\r Q&h

Ansal’y v,(k)’ x“\ o ek
gm«f;‘w x“‘“ : ( o (=) - (~<"w*4)* Q,‘,A'«-(u"l\'-—“ {-(*vwl)

e R
— P(o(\’ 0‘35 OL\/ DQ,/
Geed w



23.05.2022

VII.46

= ‘1("\‘*“ }A' eine L;sh:? Aer OGL 9enan Ob.m\ Wern P(-(\:O

§pe,£‘c.\§';\\,: - dell L \\'«Lg Vldelle =\ Loshhaov\
(A L, - ((-. x\
£ = o+ \\J) Emfade hDNpLXQ MJ\:HL < Lasmazr'-
& cps(L‘La(ﬁ), X" - am (b L»(sﬁ)
®* X = and s k- Q«,Lu, LﬂMpLarg, fVu“sh{L}D ll. L;su-.su
x® ex (bLG) | %% sn(b-luly)
(n %) x‘“ cos (\aL(x)\ Unx) s (b L(x\)

(Lﬂ(\ ,< cos (L h(,(\\ Qn)()lc" - )(q' S\\h( L,l.n&))

D)esc, Lbs\«vgu\ S\V\d A\m L\w qu\)\'\c.- ) wb? \D'\Mv'\ qL L;V&OY =
Lom bivoWion e \/6“5‘\'0“0')5& 4‘\j¢vm.\m. der Lﬁmojum Ele. -0Q.

gcw‘um& DMYOL X = Q.:E v c\m{ g—.(w‘sc\‘& DCL X
20 Ower "me DGL h“" /(.ons"’m\’a\ KOQ?‘F'&\CW"M W €.

@5 e S‘*ary\o w'aye, /\wpe;/a)‘u/ vu"e,] \uv’j \1[.»’) O\fc dw L‘)'“OJW
ZYé\ssc,\u\\on, w'\% ~L A\os)fm-&? T M;'\‘\'a(pu»)d‘:

Shuibe
) - h /‘ f :nt
A"Gl‘#‘s E = E’QU‘H: My T =0
= Wdox =Polypom: ot bx=1) + A Sk L0
= o(z“cg ¥ -vn = e(’La.\'L:O

Fa“ /\5 1 4 0 - F(.«\"’- La("w\ ' &*h) ; Nm\\s"'c“p.q th,/er.((, e.w(:ed,
> Ay Lyt y ()= Cor™ v Gov™
‘:ﬂ“ 2’- w =0 = V(O\\f-‘- o= =0 y o‘oogt—urc ves e /ths"d\,_, % =0
> A“ﬂ' Lﬁ" y(,ﬂ: C,- Ay Cz_' G Ix) -4



23.05.2022

V“‘ﬂ/\ QCL\ Lng.,..j_g pf()klpm_

prs\)lu-. A! uam Pﬂ’& ﬁ'—d&/sc)\v\;\v\i\mj \m'\‘li Ay\rcjtmj

— - - A
e N KVGQ’ < %LMM" ™ wh

L x=0 o Eddoall s F= =lx, L0

[ 3H

C o
w:\mj T i & ‘ :‘d‘:;:‘ nMQ% * D'C;M.oc\mja : W e \-/’.( w 70
wYea U ve = ’ !
I3 ’ Ahfzj bms : g(‘fj\

Vo

DGl der Beweyomg:  wmX = —kx —wir SF) S -
Sebe o 2= /i ) A== W/'Z.w; s(ﬂ‘-‘—g({’)/h

> ;Z ¥ 2-)\)’( *f-uz’( =$({); q\h\"ov\ogu.p. leqk- DCL vm)«'
Lonstontin Koelbrgionden, Orelmny 2

P(bul-« (L‘ C@' awPﬂ:u Schalt kyvas

M.s;\@r , ngﬂaﬁ ( % awn Uhggb

; ol hukat L . UK-—-—- R I
\N\dus)'m) Q Qt———. ‘ . \,’L - Lo I
“ue= Yoo beLadugg
- T =_|'!_

Crchobf' et WO ugs uorey RT3 sLT

A\’L'\)’w wh b O 7{2,-{[4- I/C + LI //L

gzl‘:ﬁ uzlf—‘ J/CL )\sz/z-}_, s(‘B’\:;,/L

]

> Ty DT L =e B, ghiche DGL wie bui Pobln

VIl.47




25.05.2022 Themen: Losung des Schwingungsproblems, Dampfung, stationare Losung, Resonanz

/2:»0[/ L;&eh 0';¢ch QCL, E;».QLuss Aer pc.v*q\m.}g( ‘oas";mnmn

Zb\ \nor owozu\,‘ QCL (H) ',2\-'2_)\)( +w>§ =0 y
‘.l\v,c“u. \n\a %(M D(.L £ Lo.s)’ Kgg chxm_,\ﬁz_

|
= C\"QYGL\’uLst\u,S PO\VNOM p(“\ = °(L+ ?->\°( vt =0

2 Mlerde: o,y = X2 { X -0 A, w>0

Es%’;\s\' a\ss 2\:3‘\[ )\‘7(», >\='-o, Ao

(Q) >\ 2 W,
- )\2. _ ‘ul_,O , ?_ r{'a.“_,_ NL.“_AZH.U'\ °(4,2

O"&)xl‘wl <A 2 x,, <0

k
A‘\&c\\um LESij >( H,‘) 0( it t C?. e

<

<t s 0, cx?omh\\u amcau mt Wate A+ X0

Falle o sebr klom b, Gst oise R nahe b O
A\ der ZeAN 5k langsomer  (lon Pdidundhos [ qresr Koodensds)

L) =,
= Dap ‘oc,H'e Nu“shnm Xy = ‘/\
e A“\sﬂh{.\u L;sw\& )(\03 C"L ‘}'C £ - -L:.;G

(c\ )\ < Lo,
= 2 mef(.zyg (—35‘43\3. ggtt,(, Wt = §u7‘~>\l 7O
= °<4,1: S N T

__.)J:
= A fo' Lasmsi S (W [ C4 cas( us +) C “"‘("" {'))

.._—--90

VI1.48



25.05.2022

L F k."é

\ Y \ [ C
A=u, kibsde Jom P\—\»,j)n

\ t ‘ /7
sthue\cTe lFthva/ﬂ)v% %(3“’ U.

a\rgawfgwg

Shadits R abld ¥ I

\h\NOVVW%&nV S{n‘L : () = p e (oné) ; Pufna()sc\u Awgﬂsﬂhj
z Q W:An«l,s\'l Or Le\m Q’fws ll.vc;s

- (1) X rINK r o =8 s (oD
Po mone 5 <\ K ot sucht 45\’ eine. poA'; LL‘;YL(_(:IXG_

gchvawS‘ Dq x\h —0 w‘\vb'i X \qh v *‘) Vw‘nau‘u\ l{zl
' o ‘ ) D .

N\om nenay Xo o,u(,\f\ ohe

V&MW““AAQW\%“M\'/ A(ocs(o"';\}L 8 ( é) ] )
A'\Sq\'}j X (;‘;! = A cgg(O‘}; "“\,; A,o( é‘&l. Parmmc)’u

2 )(4;({'\ = "'Ao’s\‘n( «&w\, = -A¢ (é’h(d‘gq’sd +c05(5i)s.mg)
(0 () = ~Act cosl bta) = Dot s od) -onlsd) 5l

\

h:)i Yy INF o = P (st)
EhWLELh ;N (I) w\o‘ O"S(O’O - \bév qi)»,(b‘é)- ‘re-’m san.y,c.h-.

 am (D~ Aotole \\o}" <)n & -1)\\)9\\o'cos»< *&K\QM =0 fioms

9N\ o

LN G
= LG*\ R = T 7
(o (N}

VI1.49

ﬁ—‘




25.05.2022

cpasloD) “Adals ~Pot (W) 2N A vt P = @ [ftan
2 A"(c\}"a-‘q, - 1>\6’A%C~ux - P ,/U:_s/y\
= );‘MG( (d" C—J\
> h- (w“l\("«‘ Lom * A P}CDSN ///'oos’zx
= /’)cp: %
5= 5
= A- (L»?"‘o’-z'\ = P oo //( \j
o 2- /A] VA A\
- A (ul’o}) = =Y = //U
N+ enhZO( Ay ax ot
(-
L L 4
> A=Y 77\ v
— (") ¥ HA
\:C.( d"° ) g‘@ cwu, l‘on‘;i’mk Anfcquwj (&Lﬂ-3cl\sl'rom’.),.
ehill wa « =0 wed AP/ 4 i ol A..\puw

’L

\{ngp’ Knuh A&Lmhq\a\u\)f wn O~ %fesw c.l: --—/ Uu”(uz-

. VA
== gcs\"'“m Adas Mo mim von A

—

R

de < > .
z‘ L;) tha,e 0—.4 :'O DmA' ? >’\l s l" (U"l’ wb\} = O
2 T Amplikede > o= 22X (o)

w 22 )

Sy el = ¢~,’L‘>O -

H‘\\S w2\ b

%'L)’ S LM qu\hum

Ol* 1 . ie..
Lv'n";iclx

" o Lo ) N

Dowp‘:h'j sbwach o sYerl > A
'<¢.'|\u. esomerz
ﬂwﬂaul S 5= p)
[ /ﬁ ind A
50

711
Vil.



25.05.2022

VII.51

S‘;wa\ s;m\\‘~ * >\ ’O, °\ﬂ-u DQMp;uwﬂ - Au.( FE\\L AussSey O = &
\91&\&)0\ QLicL.
Wemn audh = w QiUZ ) erhalk man e
DCL ;( ;—(J‘x: Vozs(ua P
> Lasmg 10= €, cos (o) oGy am (s 2ol
ek belids'q gross.

gfow\ 0.\\53 X:‘f‘—z : Oll )("'O qL(A’
der TN b Widershind
> S)’YOM \.:),0‘ ‘)’1""\’\'3 ﬂfogg.

Ei)?!?" ‘Cun{, Odﬂ-f "hu. 20 SO\'\W%Lc D;MPC"’"ﬂ Lﬂhn 24 @iner
%zg’:‘ \'.Y(.ié\'w\ ﬁasonah% ?(J\wu\. gzsse.v durch gu*e, P!qhwb dev;ﬂlu!

Fage: Radd das Meddl % + 20k dx =slh), e Lomylroe

§\1 s)’au 2w be c,\\ Yo bend

\M A“&r\-c:\m \');h% KY;. {»\" VOm oi‘l' X Lmor 0(41 C«Ckw\hﬂ(;ij‘le.vL
e ‘ro%qlt- KVq(—«E i et Cine FML.L(‘;O"\ von X b\d X ; q‘:é k()()})

= v K= Kix,X)

Ublid, Beckingmg:  Relelsge e x =0, 5 =0 =dog) =0
K L,q\.\.. q‘o?tx}\-eh Aqvem QLc,( \)J;L\’\\Q Lmv\ pl)‘z;u‘lz Wwdu

F.;f X u\-O\ x Lum LG‘M on aLc{ K Umv;c;aros:

K(K,;(N x K(O)O’ ISV KX(O,O) ¥y x .k;( (O)O\ = QK*LQ
=0 =g

5

= Y= ;< = o X~ ¥;( ) \/\on\ 63‘“ gcx\ U«mjm'ﬂs S\‘,\ ()\ \.ng Wwn _ Ver )«nh
2zt a\g\q'&‘uégx Enf \\:SK lommen 1w Q'G{GL\GD' 6(‘17) q»‘\’aﬁngA\J’ werelp,
W X -bx —ax cs‘{)



25.05.2022

. vl .
= me L\uu:' X

wt)\ ;( vf:\ém’ ungey MDJC“ c,sb GLS.

8591 Ma)'\me\mn";sdwé Po\ﬂ(pj, \m'»’\i MA§S& ™ Pthd’tng-‘z:gle

\ L by « A
NN T S S S ) L(: = — %_: gph(',) , V,,¢U'~ l)w,rc
N DaL
L \ L‘M QI\'<Q)CVLH: $l ‘{\; = S\)ngf) Ln q°0
| - Clga A9y o €10
== - \
= sm(0) ¥ y- o= () = [}

27.05.2022| Themen: Taylor- und Potenzreihenansatze fur DGL, Systeme von DGL
VIN.S Anv/wo'unju Von Tﬁ\,(»vn}xw.. g::.f DGL
Se \'(Xl e Fon &A’.\oh i Peterevihe  on ¥, =0
©
ylx) = LZ “L < = CobCpar ek X' v
=X
!\ 1 ) L j_hwpwwo%
> \,'(A = O Yo v Leur. o
[S=) (3
- _ -1
= 2 (oaye - (25 L)
=0 ~r =»
gs‘p! \;:Q\,‘ - a"l':qce{'qc".:( *’GC.L=(2+--/
)

(R
y’c*lr‘x+3cx)'

A e 5 3

E;hAmL»ﬁ\.}l‘L o{z,r po\r%ife,\‘m. - ‘éo.r(:g;z‘)u}em m;sse;, GLJ(J\ C(.h‘

VII.52




27.05.2022

it umd\\c\\a CL;C—\'\UhjSS\;S‘)'(h.) gu’f led’;s YL

t;n; 8&0‘;\«4&*\0\ :
N9

O e, = €4 = ¢, = q " ¢co -~
qa-¢c, = 7_@. - <4 = G- Q’-‘."' = 1=’-.’ Co
1 & < [ ~
ac, = 2':.-. = c, = a 2 = q’S/. <
> ) 3 3 73
: qLM
ac) = (L+/D '] et <) = q° cL =T Se
LA Y L (L™
- A\\Ir ) 2yenTen ho =C ok
/
We T exte T otk c T
l-o © k=0 k'

L= \!
‘“ﬂ? par Q\ml»\'of C 6‘(

Wer Jomen wiv die resulfierads Fuktion, oie 20r PoYevaveihe
MMJ@M Fa“ sc'm.

Sotar  Sa (). '

&’ «4 p, 5} vy ¥ pefg) y = g(x\ eme (,m.mv’e, DCL der
OYd Nungy 2. e P vl Po Mm- ?6‘\'mgfulrwnw)(w'cl((un

b X \ﬂd¥(h\’ An\m bg& 4 5"3) tine pﬁ(h&fdhn&AW\(«L! ung e g !
1) "
gs\‘o‘ v )( "y 0 M;AA’ t\,@u.v-"qf LoS‘DQ{
> L
Peroz rihmoms oty Sei \{(x\, = g ) 2 Dy =222 x 3D
=0
v = 2|+ | 22eeptx| » U g s s'ﬁ'cg-x‘s 6§ CIJ“ L
= 7 & S 127 2 2 © y
-y = 0| » 0-k|[- c ix|- cIx" |- ey A x ...
7’ . 4 rL
%C_L:O -bc‘,ﬂ:~5-’- ¢/ 2 -, |
- 43 Ch - c/es
= 7O R ARy =0

VII.53



27.05.2022

VII.54

“cs
Dles .ts)f Ae a\\%w.'.m., Lssu»f) a\s Vé‘\'uzh;\fm, wit paf omeXer n Cy ,C,él)Z.

kerF\ E,; q\’cn ;bn L\’; Ohen pn(ﬂ 50 bnd p6 (’(\ s)(‘L Lonm(i-)cyzm
m‘s pé)'c«\»e 2% \wn im % (’; 0 o 4 30.\»% ‘2 4 \;(x\ Lov\ VW%;Q/J’ eLu‘pc“s Lin )&:0.

Vil. A2 S\r;\'m., Vo0 D;Cguwi’;c.\g(tjdhwﬁm
Mmo\wmc\\, 'lia\qau,, DQL @e,\,,c\opvui a-&’

[
\f,\ = ‘C.q (X, Yy \47,)
‘1; = £L (X) M4 )V’L>

\153('0-«. \»o\acxe—{ GIJhu» oo';f n V’\J’\V‘ c;(s ,2_ FU\\U‘OM gmo‘
‘LO\H\_S W\Oak cL\

Bsp Coo ' = Flyu,y)  eme DGL L Ordning
gQ\thf'\LQ M., (x\ ALL(X\) Lmd \"2. (X\ = 3%, (’()

> 4\15 »Lh\"

\44‘ - VZ. (: !;4(’(,‘14)11))
y, =k (x, Yo, yz) (‘ éz,(x, VA,VL))

A‘"G\aﬁ ;T’" DQ» dw Ovdhuhj W T gys\’eh wn N mL A 0""!»0.“13
QSP’ DC)_ Azs %&O‘;A\o{:kh 052;”«*)’0“’ X "2)\;( + =0

AA;‘L v= ;( @YL\,C L‘L mon O(QS g\fskﬂ

x =V

v = V- u"x
N

¥ .

X X



27.05.2022

- bl v,
ko S | ¥z Boowmal ) -Ocdrng. |
\“’z fz_‘x,"‘\’)\ ]

Wu\'\ C l«hA c ‘m X S" ‘\f\q Wd GCL M C] \’: S}J‘g QQVé‘LH 0'l££ Lgﬁk
and dm hﬂ@wwmw%

Dc% Wemn Q./; m\d jv:Z. wc.\a “‘;"3“3 van O(,G-V Vor) GLLX 5\»«0'1.

st das Syshem ,
B, S r OsaN\tor an %) von Vow )
~L$'\'¢& o on bw:k
I 3= £.(x : .
gé» \ ;: (: (2( \’)) e ouonomes §\! J’ on n (x (L\,,. »LA)
\ L ‘C.') FZ "‘<l\)' Von ‘[7 aLLZn&\\j

= P\n ;su/ g}d\z (x H\, \,(«")\, ')s‘]: L\GV, o'ass (&4 Q'h Q;CL)( w\j

[\ A\

:(x,u) ky\ = (;4(1’;\) ke, ?eHD - cherX:M

NV

- F\M/ J1(9(0.. 590&;@\\; L;sh5 (x\,) 0(,_; <\’f§+‘&h( u;ska/" O:MFe\de;c
) > ) yngYen  dovstellt

~-

on

"I e q .
\ \0\( D°€ '-'DHL el 'wl’ d)e-

Xoa)
=) H von U3 b\,
’) ﬂ"w/o\ﬂ (‘Xe, ‘%\, (23 0{L ‘fc\

\¢

L
X=X, u,\,} [ peade . -
\)\_l;sws‘ \,,.“' '04 sSeh‘ALn DW(,&\‘ qw‘LsWh

* Pl Shar der ‘\/vqiu‘le’s rien

\\s‘k O\QS

VII.55



27.05.2022

VII.56

gx'\sk‘u%sq-l:a Forem Awp 3»\)‘\' es qen gn e L;shnj

A\-A'O\nqm Gt em = ('yjy) Y an -): wur  Vow (x,t,) by wdd  von t
> (¥, v,\ ols g‘bar’ll; punU: ruc\ﬂ{: P 2w g\nde‘;‘d Lot der
Lpsh\'\:) w\d Aevs Tra\\e,U'ov»g. d‘wc‘ﬂ ()(o/ \;;)

OQ.S p»’qsem Of‘quvk c,h)('b’a”; \v\ chaA'aom l.,bc{ O‘.g, MY“’G\'L
wd e Pcw oditel, oL chw doss doc Sychen S,UA erden muss.

Bsg: Rauber—Bede-Mockll von Lobla Volkerra -
(B 23 ober popul ohion \ % = ’?_x’
o Bakepoplddion T | 9= ayy by
Wod him Qagd
Gy 02, \J,‘,L -0

QAW\ OweS

%Ao-.

+ A-)(-\]

plbb\,( S\’sf\’u., Jmu\l’o\f [,o Lar VV‘an’u\ &'x\ ‘é"‘? wz
pgs\’m e P\mm Po/)’/qu’, : V(Y)\) «(X,» = (- qq,<+\o,.)(\1, ayy ‘le‘f)

F&\d\,\lw"m Vown \>/ s;vd Grqp\’% vom L;Shvﬁch 0{0/ nehen 0&[.

)V Vz 9y Y @ wpavieyb
= —_—— = = e r
v Va —a,x ‘\_LA Ay X -q, ;g/ly ) P o v P9
N g —aat b,y 0{\7 _{ 92 b, x N
Y X
- <, L“\V‘*‘La\} = Q, - { \X) - \3 X ¥ C / Qfxf( )
YN
)
> e,bn‘l _ ¢C- \X\\a t
q X
| -
vt bpx

= & = )2 6, !

/\/Wc‘iu('mu\ awes F\AU'»M In Ay

- \?C(\ odvshas VM"Q‘/"CV\ 7 X




01.06.2022| Themen: Lineare autonome DGL-Systeme mit konstanten Koeffizienten

VII.57

Losen uber Diagionalisieren oder Umformung zu einer DGL

V“ /\3 L\ neale. ﬁ\A"é Nome D’\g{tfu‘\"\q\ QL\cL\hhjssys “'Uv. w, b
\P’"‘S ahl'ﬁh ‘(-GL#; ziu.{'e—h

B OGL-Spkem dec Form

l)ﬁ _ O et i< Gaay Dy G2y Fazy
Xz = Az g Xa b ooy X LI L";\%_G'Q
¥ ein

Orﬂ‘hug A

X, (Q . FRL)
Nekokio:  X[(4) = 0= yn),

. T ?L( y)
@’*“L\Mg E;n Gl:"owom g\fs\'en \ . Q(Y/y) \@%\

a‘wc)n buqr\snxuhj Von (, u-\o? QL mu\w L1 lcs& \f°fh %Lfacln\'
wwo(,u‘. Dng L”"'"‘Q'-—“ %U'u\ dpproﬁ(\mq‘)'h/ Lur X,y Uuy..

For Aese. é\,s‘\’m TL’\’ <s 2 L‘;S““js"‘*é}‘“"‘":

M d:\q ode A : U\n eare A)Se\o va

b

X, = X, + 3, — x=DAF Wt A:(Z 1

¥y = 23/‘4' X (B‘b}

\Au:\n/u». e\ O&;QQQM\' \\s‘kl Yg&‘u%ﬁy‘lj ‘S-\(/L o‘es §\ﬁ+.eh, 2

;(n’ qll‘y'l XA(\n‘ C q.f
Xy = A2z = = G ¢°’

Be o

+




01.06.2022

A “5'17 ““ O(U QthL AX(L‘L 0“0; %o nq\,) aLcr A L;ss{ S;OL
6?{, 0“03 ongliOeren. P.h. o QH: um:, Motrix T und dae
B\’qﬁonqtmabf;s( D w;"? A= T DT 1.

. . A
ges%mm E .Qo‘ww\’c. v A= (3 /\)
)\,, = q )\z = “Z ' A%“

7

-3 2
A’L‘I’Lg «3:) h ot Qmj A v
o 27=(2 D) vk R A

Be‘s)fihm, E}Jc,y\VoU’M«-h D W )\7_"

\/A:\f-z) A , VZ: S'i') —A

!—md T J; \’e\(uv

( \:(" ‘23) =15, ‘7‘*):%'(2 j4>

- A f—T DT-”’ , wni T uf‘lf\'\oﬁog o‘q A Q\fmru.:)'ﬂsd,
> y=7t
- DAL-Sychn 5 =09 b Gebar  denn
\(44‘:’ L‘V"\ = \\'I/)(‘B:C-\'C«u‘b

:12 = -2'\'/1 \’t\‘g = CZ' L
— > > > j > £ -
ge]):}(, )(‘-’-‘T\/ | Aanv\ )(:T? 9)(:"— X ==T X

VII.58




01.06.2022

VII.59

- X, U—) - (ﬂf, (yn *"z) = D, 'e,% ¥ D?_-e,
Ry () = o (yy=v ) = D, e
il D= C”/E , 0, < Cz,/@

bz 2 (©-= D,,,e,%'U) ¥ ,L,(;,vc. ('D |
M,J:L\o/{.;, 2.-’ (’AW‘&\:\\{U’ w DG dex 0’0‘0«192_

BS-P: \)?45 g’(,\) yz\ ——3 ’%‘:“Ai ok A= : /¥>

Xy = ~lx, v X,

Elgonwert 122 wil algebrache Vilfudluit 2
a\)uf 'j;.OMX'Y\s(,\«. V;g \Qcﬂu"‘t 4,
2 Do widl dagenaliderbar. Man Joarde shaltdeson die
lorﬂ‘anmorma\gsm qugs’\'d(nm ‘4»‘04 PoclebshVoreren

S\’WH: O(lsgews @Bm ;h;gy‘b ™Man él'u. F‘-p h\o’\';on

. A,
xa=§‘x4’rx.z_ > )XL:‘ X”‘gy_’b - X, = )(A-{:(n

x \\ !

E @H: ) ib‘:‘(xx,\l«xz"ﬁx,‘a-“‘gx,’z X, —Ix,

L;L{ )(7_ :

)

- ;4 "g’;,,: ;(,"'3)’,, ~ ;(.,,’é);,\ 4’3¥4:0/ uho.qm
\nonac&uu, OGL wit Lot Ka‘«C‘:

Oharalbevish cdes po\y\nom: ‘(’(}B =2\-6 +9= O 2\7‘/
Aoprx,&e, \/4.-.((4, Mldedle N =2

- ’(/\u;) C Q, *(. éL
2 X(ﬂ'x‘—fx'lcz’)“’cz "CH‘%
- 5C, ’°«§c,£¢
- (G20 - 2 et



01.06.2022

o [* (2N e, - [t 1t
(x,) = Ca\2)e T Me)e

_————————
%&Lﬂgim Feder, o‘u. In
—— B E— YLuLAaqﬂ ot sp omb st
! L
Fedey Seren X,y Are LOY! vA’ \..s\o.
MM/V\/W-‘h o DL des v-,g_-‘\j\/\-.g."'»“&, Pw&!s
a‘(—_e \C—’ P\us lfco(g/[urqﬁ-_
’ FTAJL»-@"“ t, 50
wis‘&%"( "'\r-(x“\/)
™ g :f"_‘:i;.\l, \'h(\y—x\’

> — -
Fede a nal » F r l ""o
' -V

)

Set =3 - b Fe; i ch duch w

= Tax “XDLX‘Y) = - (Q*L)X + L\;
= = ay ‘B'(\,‘x) = \ox ‘(qil))‘/v

gys)rm vn 2 DGL 2. O dhiwng
%&MJM% ;ur X v e,n\

v g"l&\'cn A. Om'hwm. 'm“: 4 Clmlc,l\ahqcn
* VHWQnUUn n e\ne DGL AQV OfAhlqnj 4.

e

- ¥ b
HL\D% nqck Y y=—0r— ~* q‘ - X
7 b -b

2o ablibe: = o 2250 b (g N
= \D ‘(G“'L\ ("" *’f“"’ X
| 14

VII.60




01.06.2022

(b
- X \‘\' lx{a*l'\ “'X'((e’e}')z~f/> ""O/
l\'nca'/c Lo ~rgtne DCL m’s'):LM;LKQCEE,_OL@jL
~N
w

> x %2 v x (426 =0

> Char. Pl PN = W+ 2(aBX" & (142D =0

- ):2' = — (Q*Q * \\:Z@r)»)l- lo}""?—oaﬁ,

—q b & () =(, -
L

-9\ / c,.L” O
-0 P Y 14 ¥

Y

= )\41 2o = ) M= t(a-2b =sis,
' ok

‘°‘=Q "y o’-—gq-vl‘a/

G‘So L?Ga(e AVl 2 uv("qc,\«u\} ‘ggmplp& Lg'\.)hg;u(’"u Ng"d’dlgh.

QA\L; s x = +

wt)¥ C, ¢os o"/:)f

:D%;onjswcf‘w ><[<b\,6>(c , x(9 = O, \y (b\<0 , y(6) =0.

C NHY C.3 /\

; uCz)’ o‘(—4 '\ > C“-‘CZ: ’Q/Z_

0
= 0= C_.,‘ C3 S?‘ C\:C—)_x‘
0 y

L‘A(-:- G.C)
-~ e

v () = 2 (s (W) 7 s (D)

W
=
(“\5 r

: ( Css (ua" 05(0'5)

“\Ddf(qumj qb\‘((;sc\.f >((Q = X ( > ‘é\ (a- e TIZ)
sn (22

\‘
e

© .- on (‘r“’" i\

VII.61

r(r



01.06.2022

Dq w-—P W\o‘ 6‘-—& 2,10 17 == 22 — =

= Nowplschringimg = mt 22 Acplitede sJW\;S& EL _—

P‘hssc.vAzm '.s‘ll; ‘Z_‘:_, Se\.r LLLM wen I m.\v- bm w N{«

J\w wenn b klu K‘b mlh_,_g—és—k'%} l& ‘&'—f Fg“

03.06.2022

Themen: Gleichgewichtspunkte, Stabilitatsverhalten, Zusammenfassung, Prufungsinfos

W1y St lsleverhal feo

AQ‘E‘OV\

Fur 3b=(9) st $=(8) i doik Az=(8)

A\m 0‘):. Lph » ’.( = p o a'; ‘\' ;mu,c,r

B¢,Q'- \l\/e\nh 0‘»4 LD’vS"g..(J'\ Fw»L\‘)oM X, (‘(’\., oA é‘z buf

Y_LU:\:S - e das

X, =, (xn,yz\
)

Aam st ( x"n—’—*‘"g—u“— ) oYY A O(Ls gys‘\'ehs.

g\_:sx’m Uhmf \wkasth vvn); Lu‘\:". koccc - (%) €:\- CLJAM‘_‘;FMLL

Fra %—\thMMC_\. ((.CWP) mu ¢
DM we \/g/\agu'g,n och lpgahg&h—”‘iblﬂ—l‘—d—%

/

A\M;#\ym PYAA bex Wb s CCWP o,

/

o "

VII.62

e Q¥ / C}Slli . / asy mplstisc, sl’J:]LZ
Ins )
,/ R\ l\L/ \ CCVP “'GLL o
// OO leehrC Mach L \L(«-\w. thaJCrfw‘ﬁ d oVt W b




VII.63

03.06.2022

Ceo =A%

p"q.s 24 kma{,. é\ls "’u-») h')l: L.ms}q»,)(eh Ku‘@; z;u.k‘m
gt’m»\t}@ )(?.. wd bg‘\'vqcl,h, L\m, DCL Z-.O:f&'ﬂlmﬁ

. . XA - qM ¥4

G
A

“e S*OI A-mﬂx\hg
- . X, —an, Xa

i
1

LR
Ausserdon G Syghen - =0, X, « az;x

>(4 - <q44 *%Qxﬂ "( qﬂA qu.. q“z.qZB X =
>

X ~Sew ) %, v Ak (A x,
Buxd[wha"

-

‘:“.S q* ,0 3!\,{ dom b{in ync(l: Ao )( g\’g,‘H XZ
’e Cl"‘"‘“‘“& (’HYY

= C\\a{. pét\,hon,\'. P(e(\’ 0(

OM ’fqv} x ¥ ( Cr %~ ‘747_“24\

= o <pw Aot * dek (A)
OHJCA"OCD, char. Dol dos Matrix A

= L.;;swgsvw‘nau‘o» Aes C\,&M ud  dee DL 2. Mhm s
lack,

3

\"Ghj{’/ von e Eﬁmwﬁw von A Ei\v 0(»..» N«”C”t‘bh
o’es O»\o.r Po\ymm.s GL;-

C\'\QYQL"’@Y\S'CVW’S 0(W LES‘"“S"‘ m"‘mﬁ, de/ N"Hs‘kul"/g"‘/ 4a,%y

Fal k o, < o, 20 ,  beide read negotiv

= Al Ls x,D=C, t Q,%’%
00""( S;““‘ X p=K 5 Xy ‘g = CA &t C {-

Xo q(‘, O‘R. 6\» c\u gqs,ﬁ;wU'\Om\ Y'“‘ QV\"QVU» k&s:( ged’d\




03.06.2022

VIl.64

} =

Do o, 20 Lk ¥, =0, di CQwp
= (0,0\‘»s}c\m

Qs*'— S‘\‘GYLL "dp/ L’: ;s(,\q, Dam P—gf'»mj \)&M harw’oh’)sa\u Os%-)\\-c"or.
Fq‘\ 7_'. °<Jt 40 < D(L ) r@“ M';‘\' b\n{?c./sd«;xdnclwh vofaz;c\v,h

> Mgl %, 1D =& ¢ Gt
Do vao widst Y, (Q &xyew“lt“, GusSel  u/own C.LGO
B ot vereinzadte AWP SSH; )l“)(l%ifgfé oo,
- (0,0\ 1st ein

;(4’-': X2
ng: 2_ POP“LG\’; ohen n é\jh L‘OSﬁ : \ ).(z = 2__)(,\\

- E;iﬂh“"#k’— 3:\[? / dﬂ)‘* L;suhbeh 2\ pqsx’ G“un AWP
o‘}vaf@“c«,n deq en (3:-0'0, i:oo)‘

FlL 2% O <d, <o, berde  reel| p,_él:w

> Ay Lg D= J:Cl,ﬁl \oaJ:«
C,,ef‘n + CL‘é :4 Ca.ﬁs N, =N,
> b der Megd glb x4, %, —= s, iusddilr CovP

Fal\ & Ca, Ay L°'~f{v<
) ek o veells Polyrom = oy =, Lumplex lonjqgiert
éo'ma a\sa °<4,L$ a )b ) L-0
Fall b.4- o, =tib, oAb a=0
> Ay Leg %, [P=C, as(LD) + Gan (bL),
- 652’3“;0"\' om don QGWP (0,0)/ L;shv,y...
smd Pej'\“)wssok (0,0) k)’ em CCM’}
aber Wkt c.syw»y\'a‘\"m)\ il X, =20
Bopt Unqedamp frer 0c a30abor,  LoH, o - Volberva -Made



03.06.2022

\:q“ b2 v = c.i.;L \mh’;
"

a2 O

> Mg g x,0= ™ (G aeld s Gan(bd)

Do av0o & y.,U:) —> Lo ._\'Lxr os2illievend
Bt \hS'\'Gx'LzY CQWP . W&L\n Jb( OS%;“ql’;bw n»vuL

J
mon  Aesen CCWY (0,0\, m..c,\,-\ g‘)”’ud;tpw\u
gs"ez Xy = X5
>’<2 S TX, 4+ Xy
Fall 020 w,, = atib, wit a <O
2 P\“S. Lsg. 3(,\.(9:7 e.q{'(C,, GzS(LJc))rCls:\»(L{:)
Dq q <0 A\sl: xﬂFB\--—-O, q\;:«r DS}-)“:UQ&{)
- Y \» VP wd S
Lp: Schw Gimplhr \\ovmonisther 022 [l oy,
Fq‘\ g: &, eoler og.Ls‘O) &\:>th) acs geor c+, SCl“'e-\

VII.65



