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Allrmanna lesningen y LLnj] - £ ges av
Y7Ynt Ye
dar Y, & en l&sning it L[\j] £ och Y., ar den
allmanna iEsningen il L[v]'O
Hwr bestammer w y, °
Karakienshska pelynomet il PCD)
Pry-r"ta v"'* .+ ar=+a,
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Pr) = (r-r) o (r-n)™
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dar r, .., v, Or ohka rclistalien Hit P(r)

och m, ., my meisvarande multiplicike v
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Po) [e™*] = P(r)e™
P(D) - (D)™ (D~ )™ ... (D—rk)m"
sATS:  Antag att P(D), P(r) r,,..., v och m, .m, scm cvan
Da aimu ol den alimannca lEsningen y, (x) HIl
P(D)[y] =0  kan skrivas
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dar p(x) & peyrom av grad heget M-l y=i, ..k
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@ Visa ar vane tesning Hit P(0)[4l -0  kan skrivas
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p. formen ()

Indukticn Zver antaletr clika nclistallen it

karokteristiska pcthcm

Indukticnspastaende -

I(k): Fer varje tinjor diffarentialoperator med  konstanta
koebhcienier r vilka mclsvarande karakilerishiska
peiynorm har h¢gst k st olika nelistallen kan

den alimanno I€srmngen sknvas pa formen (x)
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TQ) Sant
P() = (0-r)"
Orm P(0)[yl=0 sa
e (0-r)"[y]:0
0" [e™yx)] = ©
Detta medfcr an e""\j(x) o e polynem ax grad
hégst m-1 , katla det p(x)

Vi hawr .
Yx) = pix)e
Altsa  T(1) sant pastaende

(k1) = k) Antag ad  T(k-1) sant
Ahfaa P(D) - (D'Y,)n' (D- rz)mz o (D-Yx)n"
Antag ah P(0) [‘j] =0

Ska visa ad y kon sknvas pa formen ()

San  z(x) - (D—rk)m“ [\j(x)]
Alltsa . -
O-r )" (0 )T [zey) F 0

I(k—l) medfor at .

Z2(x) - § c“J(x)cJ
dir g, C) peiynom ax grad Pegst my o), el kel
Vi har . k-l
(O"'Yk) x t‘jcx)] = 2(,() - Z; %j(x) chx
J'
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Vi nctorar od for varye ¢ e (.\{o} on pelynem p(x)

’(ccx plx) dx = —CL ccxP(x) -~ -é' fcu P'(x)dx = ,,., =

CX A,

= & p(x) +
deu f;(x) & evt polyrem med gamme grad sm pG)
U vaepod in Kgra:hc n %0

-r X
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G- r)
e x UO‘) = JZ:; PJ(X)C . + Pk(x)

dos p (x) patyncm anv grad mj -1, gei2, .k

Allt sa K

Lj(x) - JZ!:' PJ(X)CYJX
dvs y(x) hos formen ()
Aihtsa a T(k) sant

Indukhensprncipen ger aff [(k) sant {ir alla

posm'va hettal k.
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P(D) [y] = Fx) A
‘j : Yn T LJP
Yp(x) = " (*)“

Hur bestamme: vy, ¢

Metod I&mpnq ansats |
—fx) ansats for y,(x)

PCX)  peignem qx) - X7

dar q(x) pelynom ow samma grad
s p(x) och m= min k

a 30
pix) ™ e®™ z(x) k

p peiyrem

P

Ex. y't 3y« 2y = x & “4

Karakienstiska  pelyremet rt+ 3r+ 27 (v %)*— % 41 -

G ‘3"}" - (}L)* = (r+ 2)(r+1)

o r,s'l,r,_=—l

\jh(x) = ACFQK + Be

ml: mag‘

Ansars Yy, (x)~ e 2(x)

Diff. ekv.

(p+2)(041) [y] = xe™
Med y = e 2(x)

(D+2)(O+1)[e™  2(x)] = xe™™
FEvskjufnmgsrecjttn ger

e (00)0 2697 xe™™

(D +1)0 [2] 7 x

z"+z2' =X

AnsaH 2(x) = (ax+b) x * ax+ bx <



2'(x) * 20x tb
2"'(x) 7 20

Inz;a!*h'nrxa i

200t 2axthb = X

2" *z' =X

Férvésning (€)
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(Za-1)x + 2a+b -0

Allisa 2a -1 -
20th =

Vi hor

2(x)* %+ x*-x

Ypx) = (Fx*=x)e™”

OCh

£0x)
p(x} potynecm

cos(bx)
(x
P ) sin(bx}

ansats f{cr 3? (,d

qx) x™ deq g = deq p

e min K
a, 10

Betrokia hjalpekvahcn

P(D) [u] = pex) '™ (Re €' s cosCox),
Im e - &n(bx))

Om samttiga kee({rcienter | P(D) och

p(x) &u reella chuscr g

P(D) [Rc w] - pP(x) cos(bx)

P@) [Imul - p(x) sin(bx)

Betrakta hjalpekyv.

P(O) [w]= p(x) e
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© £ 00 fl(x) P(D) L"jn] € P(D) [—‘jz] 71
P(D) [y,+y,] - £+ £,

¢ Allmant Fx . X
) 4o &) f k(x-1)f)dt  dar P(D)[KI-0
Xe kaltas a:ccr_\?\_:nkhon
och K@) < K'@)=.. " K" ) -0
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Det qalter

Yp (a) = Yolra) =+ -= Y ()= O



