Foretasning (1)
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la ordnim}cns differentialekNahoner forts_

Ex. gj': \jtex

Mon kan inse gerem  att betrakia ,lf:srumao:rna art gencm varje

punkt  (Xo,Y,) € R 3&1 exakt o0 RESMingskurva |

A\\n‘hnt

Exiskens - /entydignetssars  (Picard)
Antaq ax

. 30:.3) Gr kenhinuerliq i axetlparallel rektangel | Xy - planet
och

Dei finns Me R sadant an

|gex) - 90uy) | £ M99, ana Guy), (xy,) K

Di finns £or varje (x,,yo) € K en entydigr bestdmd  I&sning
- ! -
3(“) aalll \;(_x,)g‘o\;‘%) I en omqivm‘r\q o~y %X, Denna

-

Omgwm‘ng o~ x, ar ov formen [M-t, Xo*ajn [a,b] dar

J /._je. yx) £ -€(M,K)>0 och K*[ab]x [c,d] om
q 1 .
L K = [a,b] x R 64 galler pastaendel foy
%o T - ; ) omgIvningen [Oub] hit ¥,
c --3 s
a—tT%



Favr)dsmnﬁ (2
Remaosx : 3116 -8B )

. 3(7(,\3) kcmnum'a \ G*Tj) och d?.""' k, VQ{JC E>o
finns ew 9= 8(e,%,9) 70 sa oH

J(x-§f+ (\j-‘\“j)a'1 < § == \%(xl\j)-"t’j(?,g) <&

= avstande+ mellan (x,y) och (;,9)

Detr andra vilikcres pa g i satsen beskrivs ofta som  aw

9 ska uppfytia e# Dpschitz-vilker Ma.p andra vonabeln,
dvs Yy, i K

Artaq ‘adt g ¢} beer pa X

|‘3(3t)-3(‘“)2) < M,\dl-tjll alla y,, 4,

z J..uh’lirkacn M
z=90y)

Ex (Forts.)
9lxiy)= yie®

Valj ke [-L, L] x[—l., -]

Frc'uaa: Uppi\jnu 3("!‘3) eH Lipschitz-vitkeyr | K

Ooyn), (oyy) ek L& &2L
- 1 X _ 2, X ! X
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Rreiasning  (3)

Beviside fov existens- /envydighetssatsen 31110713
‘ ]
0 Omsknvningen av {3 - ‘30(‘3) som en
) ':j(xo) = kjo

:‘nmara!ucvaﬁon
X
Y&x) = Yot fa(ww) dt
Xg

@ Buda Mkﬁonﬁf&jdm tjn(x), n*o,Lu2,...

dour Yo (%) = yo X ’
ljh'tl (-x) : \jo * f 3(tl\jn(t)) dt ¢ th,},l,-..
Xo
@ Vil visa ot
‘jn — ‘j Hor masie U PW:C!WGS
ik for
och . | Bygger po likfermig konvegers
Yar (x) = Yo + f 3(_t,xj,"(g))‘ at an karvhnuerliga funkticner
\L H Q’T—g oon en Fixpunussod—t
X
3(x) = Y t f \j(t,lj(tJ)dt Cﬂoaﬁonu)
Xe .

Vi atrerkcrmmer il detta
evis senaue

Ex. (wcke- w*\jdqhe*)

g's 3y " .
J har 1é‘smngo.r
y(o)=0
A .
__./k, ljow(x)
as0<hb -
Aven 0 d en
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/i b 7
. x-b) 3 x2b
dar \jq‘b(&)' (O) b>x2a
(x —a)5 a7



Faretasning (%)
Obsmudualn 3(3),33113 Uppfyties inged 31/ro -13
Lipschi-&—vmi;cr i r\oécn axelporallell yektangel scm \nnehaller
y=0 (3 ocbercende ov x)

3 v
Vats) - 900) | - 3y™| = g ly-c] , y#0

Li_nj@_j_n_ﬁg@@c&vaﬁmu av_ordning__ n

;m““}q””l“[”’] cy T ra o)y L e, 00yt )yt EG)

\'\“)w, X

op* : . d
ave ¥ Dcnwnnﬁsopero.wrn D= T

Dlyl-y', D*lyl-0Doty1] - y", D"[yl- D™ [DIyl)
LTyT = D[yl + a,, ) D" Lyl + o+ a,(x) [yl -

(0 a0+ ) 9]
A
Lu'nJo',r differenhaloperator

L IinJ'ay db. "

L I:Ct‘j.+ (2."}1-] =G L [‘jn] Y Q LL"}L-]
dar ¢, ¢ kenstanter, y,,y; N ganger denverbar funktion
uper pesitionsprincipen

1= Lly, =9
L[y [y.] S

— O - funkHonen

L [C"ju + Cl")z—_) =0



Foreldsning (5)

OATS - Amma ot L [\j?] = £ 31 /16-13
- - “"'(-;. n N :?
i g (e ey w1520
L sem cvan
Lyl ¢
om och endasy om
L[g"jv] Y

Siutsars:. Den allmanna IZsningen  Hii} Lf_xﬂ-# ges av
Y= Ljhf Yp dou Y, ar en pwhku!arlcsnfnq oCh

Yn ar den allmanna Iésningen il [_[\’]—_o

BEVIS AV SATS

LI5 -y = {L b } = LIGT-LLy,) -

- L[g] - £
(5] -

— [ . ,
Hrskar bestamma den allmanna \Zsningen y . Hil L[\]] =Q
®)
h = hcmotacn
Lijern kalkyl:

(04 a)(D+ be0) [y] = (0+ ) [(D+be)[y]] -

-(D+at)) [y v by T y" + ')y + ko) y + al)y' +ac)y +
ra(x)blx)y =

- (D + (a0 + b)) D + (atnb(x) * o'(x))) [y]
Om a(x), b(x) ar kenstania funkhoner far i

(D+ a)(D+b) [‘j] =(Dl* (atb)D + ab) [‘j]

Om P(r) och Q(r) &r payncm (med kenstanta keeffricienter ) sa

po)@c) [yl = (#9) () [y] —>



F&aasnfng (c)
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Vi antar o keefficientoria | differentiaioperaicrm

Or kenstarnier
n-\

L=D"+¢a,,D" +...*aD < aq

Qnoy, By, o+, 0, Qg Konstaniu

Vi kadlar

n -1
Plr) = r"+a, r"" 4. . +ar +a,

de+ karaktaristriska pm\jnolmc* Hi L

P(v) =0

lkallas f&r den karaxtanstiska ekvaticren il L

Med hjaip av algé.brans fundomentalsats ockh fakisrsatsen far
P(r) =(r—rl)m' SR (r—rk)m“

dar v, ...,r, or de chika nciistallena hit P(r) med

’

PARATYS

mulh plicideterna m .

M, + m1+:..+mk =N

Vi bar L {yls PD) [yT= (0-r)™(0-n)™ ... (0-n )™ [y]
P(D) - D" +a,, D"+, .+ a,D*a,

Vi ved .

C = o{#lﬂ ’ Nlﬁek
ex _ c(-uib)x b 8

e = e e e ™ (cos(px)+ :sm(px))
z&—: e = e (cos(px)+ tsin(px)) + 8“*&—(55in(ﬁx) R cos(ﬁx]):
—_———
(B(cos(px)+ ‘sa'n(ﬁx))

= (x*ip)e™” et e



Frelasning (7)
Forskjuwningsregein 31 /10 - 13

P(D) LUnjar diff.cperator imed konstourrta  keefficienier
ce €
—> P0) [€* 209} 7P D+c) [z ]

BEVIS:
Dle™ 2(x)] = ce 2x) + e+ 2'(n) =
© e (200 4 cate)) - € (0+6) [209)
D* [cc“- z2(x)] = D[D[e™ 2(x)] =
8 h{) EC&(D* <) [z(x)j] = e (D+c) Kow;) [z(x)_ﬂ -
= €T (0+c)* [z0x)]

Pa somma sak

DX [e™ 20)) < e (0+c)  [2cx)]  alia pesitive
heitat k

AllHsa. -

P) [ 2607 = (0" + e, 0™ +.. .~ a,D +a,) [ 203]=

= Dn[cor. g(x)]'* a, Dn—! [ca. ZCX}] + .. -+Q.O[cc' . 2(,()] +ao[20‘i
e (0+c) [2ax)]  e¥(D+c)"" [2x)] e (0+¢) [2(x)]

= C(x((O*C)n +an, (04'C)n—| *+...% a,(D-c) 4-q°) [2(")]:

- e P(orc) [2(x)]



