FORELASNING 15

K Iassi{l'CCf{(\‘f aw  Milleerhialeleva bioner

I den W luvan titbar vi P Sk ofbinda
__differenfisleuvahoner (ODE :er), d-v.s. € "'ar

244 {5 pon |

L n)
F(XJ 9,9)19 r";ﬂl ): O . (¥)
dac 5:3(;() ach F ;Y Gn ﬁmft-ﬁmn YV‘CIF

nN+2 vardablec ndileeqde | a@ammf&{'.‘ Vi Sagec

M @ & av nite oflaigen by hopk oniens
dervain 1 F o ogr g™

Eu vlebgl  Special@all Zr ae [M,‘J{a, ODE etna
. Y} "

= awtoy“n = f(x) (P
k=0 ,

Tewntn £ | W lalles f&r doy, Mjgﬁa_@m&m

ol ber e oy, Om f)z0 sdar () :
Rn hovngéh i ODE. :

=0 V.fe ?F

[ 0
s £
]

Sats: AY‘MJ, att Y, Y, joser don !;ﬁgf@ hmdﬂ{m ODE:n
éa»k(x)gfk)()‘) = 0,
_ W=o0
da géc alu & I{W)‘c?r&om binatignga
| Y(x) =AY, + BY, (x)
(or vy val o lowitamfema A8,




i aum,—» (,49 (%) +By,(w))
- £ aaw{%a 0+ BY, (o) =
,4 g aut¥Y cx>*3éaa6*)5“"m

¢ =0
| = 40+ 80= 0 0
SAS: Om Y, lasar don lm o how&n« ODEW
é O-ijcm =0
othn % tosér dew lmjam mhamo(yéna obEn
é {laﬁ =4 (x ®
k=0

Sa  |oser acuscf y= Y+y, )"Wl’tdmagﬁa (ro,
Bovs: 2 and (yn)m 2 an(ufeyl) -
. =0

k=6

4]

() =

ueo

= 0+ [ ! []
- Forsta_onninggns diffeeptialebvationer

. Sepayahla_ ekvahoner:

En  sepacabel elwabion Gy gn (Dt onvviiens

ODE AXY X  awm ‘Lj Lovn ’3@9@(@3‘} dv.s. Som
lecin sknvad 6’9@ ,Qfmé%n

2 = ((x)9(9)
{ic wdgm fmbhoar (9.



Man  bom Slnva  deawvg  Clvahgn

R B ('Y (4(y) #6
Cs y) ¥6)
3(3) % !
' y(xét
d—x ‘;J’:‘f(t’) (X') (‘ﬂ.“{ é_(-?)‘)
e s Jlndx
&) j

dvis, Sm gm. v mulHy:hmée (%) wed dx ook
Sén m»‘e;«rm!e (w0 ==v 1 dv Foudx éj = = j&x)dx)

'E‘LM | LOS Utva,h’«aw@n i‘i' = ..25:-

AX Yyl

L ’;. A .
LaSmﬂg_ 3 = X &L ((A.H)c!lj = X <l,)( =4
é.-x {ﬁ'f' H)ql;osfej

@f(!a+l)éj fx AX © 5y'ey = 5 X +C

L Y +29M,(3 X'5+C2>__,O bﬁrmlimz
:~|_rfc-—;-x3‘« |

dar C ar én M@mhbmhmg&yd,

Exempel: 13 m!ejmlelm,d{m&n 90():3*2[ tyedl
!

- Ldwng:  Devea: y'= 2 xy ,
Om x=1: y() = 3+2/ £9(tidt = 3+2¢ =3

Aled wav o ed b@yvegljevﬁc%fmblm

9 =2y
N= 3

Vi se alt  diffeenhalehvativen e sgm pol: 3)




9
dx

& hlyl = x*+C, & lyl= e o o e
£ ystCe* = Ce*’
wngﬁ]'a begynnelfev&clatf Yy =35« C e' 1: 3
= (e=3 & C=%
= y) = e - 3¢"

QXﬂV & %1: 2)(&)(6-:3[%\4—- = ZXC‘X

%

it}

D)W

Foesia ordning mS  limara elevatianer:

En #ﬁﬁ od m"wg@ns l-M)a’a dr. f&f%ﬁal@l{mh‘m

kam  Sksivas dy
= POIY = 400 P

| allmanhet Aok P4 9Vna Juditioner.

’_/lﬂjag“_ﬂ%jgg, d.v.s. (1) hamcﬂén sa al

dy

2 4 px)n = 0O
2+ pody
Ix P Y

Dema s sepocavel, se GangSwedodan vi hir—
,ﬁdd@ ’h,&ffgﬁ"ﬂf. (MGM {ar 'dc? Y= C e.‘“fﬂ")éx >

shniag 900 £0, dvs. () inhomsgen . Dofinien

Lomb Honon /W ‘jﬂﬂﬂm /MX) :fﬂx}dx ,
dv.5.  en 3@&1‘56&5{3 ity fumlidian Kl P-

Lat oss walhplicea (1) med @ den st ,




_inteqreramde _{altorn Kl elvahonén. D fas:

M0 dy plx) .19
ax T € pY=¢<€

Vi' wokdar apt POI= i—/f- , villet ger

MO C‘_ﬁ_ M4 (X)
e ey = e

d.V.5. e dy d om0 _ At
L (e )y e
eher é_ (e mix) > - €ju£¥)$()c)

sqa afl '"“ f@ gcx)d,x

Vilket 3@* {0(") = g"'/"l' x) 6’" wg,[x)d,xg,

Notem ap mon o5 Loa 309 Medden) nle formeln.
Exempel: 165 begymeleiiries ablemet”
§3I+ —)5(— =1 (x»0)
4N =0

B Lng)Mg?_. %’4—2:1«& (3'+-L =1

Mé v Fw ) =1 fa&ejr&mdc Jedrdor
Foooomn) g z“” = [poosx = [ S5 = lx|=lpx
étﬂ XPO. \[g Sla aljfsa mulhiphcia elvatione,

x) n X
®



Xyl + xxg= %18 xylry=x2s

) -, _X ,C
2 F(x3)=x e 1y gxeCoy=5+ =
_ 1 ,C _ -1
Men Yy =o* > +T—»O & (-3
- &,_ SLE. 1
= y(») = > 2()( ) ar léfm‘Zjéw
EX@mﬂe" __L;j -i% + xY =:X3

ééif_@g; W golec alt P! = X, gy =x>
Loty reamde. faldor - oM™ dar /a(x)»fﬂxldx~

=/rx dx= é'-x""
,ﬂ(xf Alﬂ /ng) ()
— — M 3
P el Ry =
! 1 L.,
Zx* dy X _ 3X° 2
< Ax + < XY € X

=LLat u=x? <:|V~><€ dx
,AV-S. C\/U/;Z)(d/x ) V__ ,ez_x :(’_

T

= XZQ, 2% "“/e 2% 2xdx =
= e -—Z[XQ‘ dx-—

%t

").2)( +
-2 ]e dt =
gf Xch f

xTe—oe" + ¢ =



— X'Lellix"'vzeéxi_’—c =
i . =2
= (x ’Q)Clx + C
. — Ll 2 %"
= ylx) = ¢ ? ((x -2)e +C>=
| = x*—2+ Ce
Forsta_g@dnmngens homogena elvaboner s
Y v 4
En  forshk  ardnitgons Affecential tlevadign
-4y Y
X ‘[(;{> (x)
kallaS  homagsn . (QBS: Homadgn i G amnan
Méning  Gp h&i@MeD
0 &I
Lat 635 | () Szﬂ/fﬂ VOL): - @%CX):XVCX)

X
Sa afl as _ 1V +x-V = V'f“XV’; da {45

—

X

-

V+xv' = f(v)
xv'= ftv)— v
v _ fv)=v
dx e

Vilken 4r Sepambll. ol lom darfar 1 (ringpo [8sas.

| Exempel: L5 beymebeiiespoblomet
%x'ﬂd' - (xﬁ.dQW ;}VJ—X\\,} , x>0
pl=1
. Loyhg: Vi lom skava diffstatialelahionen
g = (D Dwcln 2+ 2 ©



villeet upy@wbmbgjgy, & G "ho’mﬁ@q“ Chatinn,

) ot yz;% 5 Y= Vx %3'.—:3/')(“/
i far do :
VIx+v = (1+v )b v + V
v = 0+v2)avrdUMV

Villket - g 5%%4 De, V3.

j(l-rv *) anvclom jd*

h’l 'X'*Cg = SX>OJ

= |n x ""C!) CC]GE)
Men VL = M—%WV] j&&

1>
= In Jorcian v] = In farcm 2|

L

lul=

= |y )m{m.;? = hx+C4
Wt anclm 2] = €™ = Cox | (G5 70)
e geciom g = Cax | (CBGQ\§0}> ~

Man go=1 = ontlom 5 =Cyel

mw f Cﬁ'
’:g = Cs 3f




(Noka aft | (1) masle -T<FxzT o
E ) sxz 2 , och desSutom x>0

[c.‘m;hj&q Y(2) = X fonn 7] R allda 5;11‘,3 fq (0,2))

| Exempel Los -"’zx‘g'—‘x"‘—ﬂg”

M",j_; Diyidea W‘fed x*
‘ﬂ 1+ @/X)

Laf Vpg @3 Vx :7939 Vix+v
::g 2(\/x+\/) ”’V |

2
\/) — (l"'\/)
T dx
(1,\/:5' dv - %fx
(1-v)* e
villet ger L = L In IXi+Cy =2
-V | _2_
= |-V = In x| +C, v | Xl +C
{
- = V.- —_— 1 ] lxl""“C @
(4 1
= mtxHC,




dinngems hinjaa Dfi’ .

Befm(da on Ax#&&;halé’kvah@” w *fﬁqg‘/’
v —kby +cYy = 0, 3

d.V.s. en andm g@nens limaia_homaaona  dcflatntial—
elvaton med hmsﬁm’fa ttae/’&m@w/'ar | |
Sddana DT "¢ beskaver t.ex. suamns—

- vorelse | lex. pandel  wmed Snix Sré"ﬁmﬁﬂdﬁej

e e vint wpphdnd 1 fper.

Lc"}ﬁm'wﬂ w (x).  Ansét elvahmén wa former

ou gialyies - jaitin]
= 2 (y-ny)- (909 =

=
tﬁ 4
{

165 ut 1, fdn o¥e .
b

P

(Det viar 5;”3 a1, qm.@/’/er Savma Clvadion; vaatal

f-9.a Segmmeﬁﬁ‘m,) 0



Antay all v last (t) & akt W har vy,
by aliis DT én
4
o (0maY) N (y-ny) =0
Lat u=y'-vy . Do fds

u'—=yr,u =0
= u':rlu@jék‘.: r, f1dx 2
+Kq_
= alul = vy x+ Kk, lul= .” =

- e en,,x
2 Uu=A~A 6 ’42‘5@\{0} 7

Mén  detia .kue’bqr = Ts‘j’A e
S |Tntegr. fald. ¢” /ux) = Jer)ex= x|
ey ey = A, e s
& .&(g—-nxw _ AT e

i (f-rp)x ‘
/42 r. ‘fe +C' ) {:"_ﬂ"
@ e—\f'x — | &S
| U /4 X J—Cl Iﬁ:ft_

. XJ Y, Y2
*) =
J 1+C X)@ ; N=Y2=1

Vi la lovr el afygnén

ar“+ bryc =0

med Enigonr 3, (> (e dubbelit T=r2=T) for
don  Lavalibdvistsha_ehvationen il DE ‘en. W




AV\ |CM”Y€€”@ csHer {\‘zk.}.q% Y‘fk—“vw
(lovmmer Ak y {a@r) D g&‘il—‘?ﬂ

%()L) = C‘ Qr\x +’Cz€fmx:

(e+90) x Cla—00)%

kX  Aw kX
= c, e ™, e e =
X .
C, e (s wx+qsmex) t

+C,e" (cos b X—7 M wX) =
(Cf*Cl)@ CoS w X +
*ZCC"C:)Q S X
Val) Ci,Cy s& al K= C,.,LC%K = 2(¢, - z)
ar veella  oun godlychiiga. Da' {0
W.ﬁ = ’Qe“xCaJ w X+ K1€k'¥$,iv a2 X J

i

EKQMp{lz H]’t@ den allménna IGsningen Hll

/ =
L a"Si’))‘Zg‘ Dovn  leavalttanThila elwabionén a
rrr—6=0
ameé lo“,sm’a(g r=-12 fé_#, 24 -

Hf

—

1+
T2 .
25 o 1.5 S
A 272 -3
Dessa v reella ath oila  sq qi‘t qllman

)&smv\ﬁ ges ov:

N?w

2X 4 3R
‘;j - C}é + CZ e

Exempel!  Pestaim lGingen I beyymelic ~
Vatdes problen et



y'~9y'+ by =0

o) =1
y'e) =6
Zc;:Sm'ﬂg ! Wovaldsnihsl elation
- 8r+16=0

Med laémvll/ = yi \)q ‘4*\)\0.'-’" ‘-/ Jubb@['ﬁf.
Den alimanine losmwﬁfv. bliY C’:fﬁ
| = (C' +C2 X)qu

M én (3(0) = (Cl +Cl-0)€q‘a: < vilket Sta
Vowa | d.v.s, =1 = y:(I+C,,X)Q'£x

Vi e y'= C,e "+ Yl1+C,x)e
Mén W'(o) = Cy+Y  sta vara O S8 Cp= -V
=> 9= ()—Vx)e
Exempel:  Bootan alfminna l&Swingon Hl|
19" ~12y’ +254=0
,é-é_&é}# Kmaé‘mm elévah‘aw
Ur = 1r+25 =0 &1 - 3f+,q-,,o

T - 3T -

+ ~) ‘:. 3 f— g 3 -
+ ] V“z—}‘f‘”"ih
d.v.S.  iclke-ve@la

& hlker ger allmanng Ié‘m/i?j %)

med ‘oim(lj r=

~——n
—

N JwW N!

2
2

_ ) ,.
Y= C,e’szos 2x +C.€ xfa'iq 2x B




