Oppsummering 11/4

Andreordens linear differensialligning
med konstante koeffisienter

* Pa formen
y'+py' +qy=0
* Karakteristisk ligning (fas ved d anta y = e'”)
r’+pr+q=0

Tre tilfeller:
— To ulike reelle rgtter r; og 1,: v = Ae™* + Be'2*
— Tolike reelle rgtter r: y = Ae”* + Bxe™
— To ulike komplekse rgtter a + ib og a — ib:
y = e ( C cos(bx) + D sin(bx))
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Andreordens lineaer differensialligning med
konstante koeffisienter: startverdiproblem

* To vilkarlige konstanter (C og D)
* Da trengs to startverdier for a spesifisere disse konstantene
* Eksempel: Lgs startverdiproblemet

y"+2y"' =3y =0, y(0) =0, y'(0) = 1.

Karakteristisk ligning er 7% + 2r — 3 = 0 som har rgtter r; = 1,
, = —3 slik at
y(x) = Ce* + De™3*,

Andreordens linezr differensialligning med
konstante koeffisienter: startverdiproblem

Bruker y(0) = 0:
Ce® +De 30=Cc+D=0.

Bruker y'(0) = 1:
y'(x) = Ce* —3De™3*
Ce® —3De 30 =(C —-3D =1.

Trekker den ene ligningen fra den andre:
C—-3D—-(C+D)=-4D=1-0
1

>D=—-15C=-D=-
4 4

Dermed:

_l x_l —-3x
y(x)—4e se
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R/IL =3, LC = 4/5 ((R/L)? - 4/LC > 0)
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R/L =0, LC = 4/5 (R = 0, udempede svingninger)
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RIL =1, LC = 4/5, ((RIL)? - 4/LC < 0, dempede svingninger)
| I I | | | T

10



e pel

Y-y = Cax

Y0y = M ) =+ jq)/\\(k>
/ \ Do ke

(5\) N VCU\ QQJ;B L "i "“"S

Q@ \S W\ G

OJ (/X\ o (3 e (: g j( m\g\ — CeR X

\

Y )= Ce™




(“édo\ — — Asiny + Basuix

\}ész\ ~Up =~ Asiny € BCas x
_ (ACOJY — @S‘r‘/\\(>

- (R-Adanx (~A- B3N

[ W
Hs = 1+ Cux + O = MNX
\/ 5 = Hs
B- A = 1
A= = O
Lij.Q,/ SO VAR A M:)WVBQM
p-A-A-R = 1€O
-0A =
A
- 7 2 /\
_ﬂ/%n]z:O =) @:\A:Z
= Yp (x) = - Leax « Sunx
Aule) = CeX — Ly < dainy




C&/‘\‘C‘CQVCM( C&ij‘vgf w—ecl %M{\m«,{(

éjn + Pt]‘ ——%ij - f’(k)
O EIO (WN\OM%SQV\ |
209 (teorem ¢ A0
Cewavd L L j
g <) = tjﬂ<><> ‘tjp ()

e () : Gerordd ﬁlcgmw\s | ¢ o

(\ < PS? ’%E}j _ g \j\mw
@P <><\ . Padilecdar (mmﬂ aU

f? Cjt “ pL\JB +%«3 £(x)

.;,)
i l"" 'y o~ /,/'\
Q ; D7 v aQ

Hos ser W par










Uoeslondn  Poe figiendun wekedy
lV\\/u)\M dSQV\ (5\/\'@‘(:6 C Lo O\ngw\\? .
g(\ e Pﬁ) -t %{j e »g— YB
x Navw F) er po\jwow\ o C](,ZOQ "
Proy ek WG () = axMeq, Xk oy,
(’f} b’(ﬁ&kw/\ C\u/&b\-(/ Je (\WWX{“U' |

AVA Nyénr ’f(%w er @Mb\@)am ou Cd:(b\(\\uj
S\x/\(bx} \ |
Prpv ek Yp (%) :ACOQQX\ + Rainmbx)

0 et A 0 T ved gttt e | \
g 2 R
S N e )L<><\ = & -

Py v d 3P§3>C[Qb% 09 bela v

W e J k % (oajtg ( \ﬁ , |
(\J\ 0\ f”(’"\,_ | Xk U™ 3 ’f ) ( \%\ g ‘ﬁgj) i % ((3 - R |

\
. \( /”\\ » _ I) ¢ \ () .

<)



Flata pd  (:105) ‘
f(f‘m (Fian %Q\"%d& Q%&ij i)
>

tl —QS) +§3 ':L&iV-\K
%%S ’Q‘“ﬁ ijﬂ@\f
Cf’*\(‘b‘/‘\bk MQ\&\:) ; F
K \(z ’QW——%T =)

J ()= e" <C co(Qse ) tbg{v@x))
H -

. S




%e&t&ww ‘ijC} .
H& = Sy =Y gp(xﬁz /\665 x—eRSW\K
=N 3‘3‘ <¥\ - Adlay + BlesX

7 900 -~ Acory =B
Sether awn & B
\)3 = 89“ ’“ij\ +§jp

:AAC%\(*—EQAK ~1<’A\S"V\><+BCN\<>

+ ¢ (AC@;X—%ES""\k\
= <.A -2 ‘t‘g\f\\ Cos ¢ % (—@*Q,L\*Sg\&"/\x

- Q'QAWiQKB Rl <?7A‘ + L(KA\ SSIn =
\ —\ \,‘:/,“J

-H& il ™ © Cod ¢ 1 S)‘V\K

ARl =0 FAT
R AGR =

(B =2A)







