Bestdm den allmanna |6sningen till

vy —ay” 1 4y’ = 24x2e® 1 sinx.
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p(D)y = y®) —ay" 1+ 4y" = 24x%e> +sin x.
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p(D)y = y®) —ay" 1+ 4y" = 24x%e> +sin x.

Homogen ekvation:
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p(D)y = y(3) —4y" + 4y = 24x%e® + sin x.

Homogen ekvation: p(r) =r3 —4r> +4r=r(r—-2)>=0<nr =0
(enkelrot) eller r, = 2 (dubbelrot).
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p(D)y = y®) —ay" 1+ 4y" = 24x%e> +sin x.

Homogen ekvation: p(r) =r3 —4r> +4r=r(r—-2)>=0<nr =0
(enkelrot) eller r, = 2 (dubbelrot).
Den homogena ekvationen y,(73) — 4y +4y, =0
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p(D)y = y® —ay" + 4y’ = 24x%> 4 sin x.
Homogen ekvation: p(r) =r3 —4r> +4r=r(r—-2)>=0<nr =0
(enkelrot) eller r, = 2 (dubbelrot).

Den homogena ekvationen y,(73) — 4y +4y, =0
har den allmdnna [6sningen

Yh = Pl(X) e* + PQ(X) e
~— ~——
grad 0 grad 1
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p(D)y = y®) —ay" 1+ 4y" = 24x%e> +sin x.

Homogen ekvation: p(r) =r3 —4r> +4r=r(r—-2)>=0<nr =0
(enkelrot) eller r, = 2 (dubbelrot).

Den homogena ekvationen y,(73) — 4y +4y, =0

har den allmdnna [6sningen

yh = Pi(x) e 4+ Po(x) e?* = G + (Cox + Cg)ezx.
~— ~——
grad 0 grad 1
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Losning

Partikulérlbsning:
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Losning

Partikulérlbsning:

Linjaritet ger att om y1, y» |Gser

p(D)y1 = 24x*¢**, och p(D)y> = sin x,
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Losning

Partikulérlbsning:

Linjaritet ger att om y1, y» |Gser
p(D)y1 = 24x*¢>, och p(D)ys = sinx,
da kommer y, = y1 + y» ldsa

p(D)yp = p(D)(y1 + y2) = p(D)y1 + p(D)ys = 24x*¢** + sin x.
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Substitutionen y; = ze®* ger:
y g
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Substitutionen y; = ze?* ger:

/

vi= z/e2x + 2262X, yl — Z/le2x +4z/e2x —|—4Z€2X

)/1(3) = 2(3e2X 4 6776 + 127/ + 8ze>*
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Substitutionen y; = ze?* ger:
y{ — z/e2x + 2ZG2X, yl — Z/IGZX +4Z/ 2x —|—4Z€2X

yl(3) — 2(3)e2x + 62//e2x + 127¢ 2x + 8ze2x
Insatt i ekvationen far vi:
nD — 4yl + ayf
= (23 + 62" + 127 + 82) — 4(2" + 42’ + 42) + 4(Z + 22))e*
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Substitutionen y; = ze?* ger:
vl =2e® 42z, yll = 2"e® + 476 4 4z
y1(3) = 203 4 62" + 127'¢® + 8z¢?
Insatt i ekvationen far vi:
3)

yi —4y] + 4y

= (23 + 62" +127 +82) — 4

(2" + 472 4 4z2) + 4(Z + 2z2))e*
= (23 4 22")e? = 24x%e?¥,
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Substitutionen y; = ze?* ger:

y{ — z/e2x + 2ZG2X, yl — Z/IGZX +4Z/ 2x —|—4Z€2X
y£3) — Z( )e2X + 6zlle2X + 122/ 2X + 8262
Insatt i ekvationen f&r vi:

v —ayl 4y

= (23 + 62" +127 +82) — 4

(2" + 472 4 4z2) + 4(Z + 2z2))e*
= (23 4 22")e? = 24x%e?¥,

Detta ar ekvivalent med

Z(3) + 27" = 24x°.
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Substitutionen y; = ze?* ger:

y{ — z/e2x + 2ZG2X, yl — Z/IGZX +4Z/ 2x —|—4Z€2X
y£3) — Z( )e2X + 6zlle2X + 122/ 2X + 8262
Insatt i ekvationen f&r vi:

v —ayl 4y

= (23 + 62" +127 +82) — 4

(2" + 472 4 4z2) + 4(Z + 2z2))e*
= (23 4 22")e? = 24x%e?¥,

Detta ar ekvivalent med

Z(3) + 27" = 24x°.

Ansats z = Ax* + Bx3 + Cx? ger 2/ = 4Ax3 4+ 3Bx? + 2Cx
2" = 12Ax? + 6Bx +2C, z0) = 24Ax + 6B

1
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Insatt ovan ger detta

23 427" = || = 24Ax* + (28A + 12B)x + (6B + 4C) = 24x>.
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Insatt ovan ger detta
23 427" = || = 24Ax* + (28A + 12B)x + (6B + 4C) = 24x>.

Detta ar ekvivalent med A=1,B=-2,C =3,
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Insatt ovan ger detta
23 427" = || = 24Ax* + (28A + 12B)x + (6B + 4C) = 24x>.
Detta &r ekvivalent med A=1,B=—-2,C =3, s

y1 = (x* = 2x3 4 3x%)e?.
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Ansatsen y» = Acosx + B'sin x ger y5 = —Asinx + B cos x,

yy = —Acosx — Bsinx, y2(3) = Asinx — B cos x.
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Ansatsen y» = Acosx + B'sin x ger y5 = —Asinx + B cos x,
yy = —Acosx — Bsinx, y2(3) = Asinx — B cos x.
Insatt i ekvationen far vi

ys) = ays + 4y =

(Asinx — Bcosx) — 4(—Acosx — Bsinx) + 4(—Asin x + B cos x)
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Ansatsen y» = Acosx + B'sin x ger y5 = —Asinx + B cos x,
yy = —Acosx — Bsinx, y2(3) = Asinx — B cosx.
Insatt i ekvationen f&r vi

y — a4y +ay =

(Asinx — Bcosx) — 4(—Acosx — Bsinx) + 4(—Asin x + B cos x)
=...=(4A+3B)cosx + (4B — 3A)sinx = sin x.
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Ansatsen y» = Acosx + B'sin x ger y5 = —Asinx + B cos x,

yy = —Acosx — Bsinx, y2(3) = Asinx — B cos x.

Insatt i ekvationen far vi
y — a4y +ay =
(Asinx — Bcosx) — 4(—Acosx — Bsinx) + 4(—Asin x + B cos x)
=...=(4A+3B)cosx + (4B — 3A) sin x = sin x.

Detta ger A= —3/25, B = 4/25.
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Ansatsen y» = Acosx + B'sin x ger y5 = —Asinx + B cos x,
yy = —Acosx — Bsinx, y2(3) = Asinx — B cos x.
Insatt i ekvationen fér vi
y — a4y +ay =
(Asinx — Bcosx) — 4(—Acosx — Bsinx) + 4(—Asin x + B cos x)

=...=(4A+3B)cosx + (4B — 3A)sinx = sin x.

Detta ger A= —3/25, B = 4/25.
S&

4
Vo = gcosx—k 2—55inx.

Svariy =yp+y1+y. =
G+ (Cox + Gg)e® + (x* — 2x3 4 3x%)e® — & cosx + 7 sin x.
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y1 med forskjutningsregeln

p(D)(ze%) = *p(D +2)z,
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y1 med férskjutningsregeln

p(D)(ze?) = e*p(D +2)z,
p(D) = D3 —4D? 4+ 4D = D(D — 2)? ger nu
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y1 med férskjutningsregeln

p(D)(ze?) = e*p(D +2)z,
p(D) = D3 —4D? 4+ 4D = D(D — 2)? ger nu

Pp(D +2)z = (D +2)((D + 2) — 2)*z
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y1 med férskjutningsregeln

p(D)(ze?) = e*p(D +2)z,
p(D) = D3 —4D? 4+ 4D = D(D — 2)? ger nu

Pp(D +2)z = (D +2)((D + 2) — 2)*z

= eZX(D + 2)D22 = e2X(D3 + 2D2)z
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y1 med férskjutningsregeln

p(D)(ze?) = e*p(D +2)z,
p(D) = D3 —4D? 4+ 4D = D(D — 2)? ger nu

Pp(D +2)z = (D +2)((D + 2) — 2)*z

= (D +2)D?%z = (D3 + 2D?)z = (213 4 22").
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