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Latt modifiering av lektionsplanen

Jag kastar om nuvarande Lekt 25-26 och Lekt 24.
Andring publicerad pa Fronter.

@ Lekt 24, On 2 mars: Heavisidefunktionen.
@ Lekt 25, Fr 4 mars: Heavisidefunktionen, forts.

@ Lekt 26, M& 7 mars: System av linjara diffekv.
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Lekt 21-22

Inverstransformera
3s+ 4

s2+4s+5
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Derivator och deras Laplacetransformer

Bestdm Laplacetransformen av %(f(t))

c {a(“”)} _ T%(m)) eStdr— (P
0
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Derivator och deras Laplacetransformer

Bestdm Laplacetransformen av %(f(t))

c {a(“”)} _ T%(m)) eStdr— (P
0

= [e7tF(1)] ) + sjf(t) e Stdt =
0

= —f(0) + sL{f(t)} = sF(s) — (0),
forutsatt att f(t) e " — 0 d3 t — 0.
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d2
Laplacetransformen av e (f(t))

0

2 2
c{%(m))} - [ Sy e=a- @1

0
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d2
Laplacetransformen av e (f(t))
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d2
Laplacetransformen av e (f(t))

— —f(0) + sL {%(f(t))} )

forutsatt att '(t) e > — 0 dd t — oo. Vi far, med tidigare kinda kalkyler
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d2
Laplacetransformen av e (f(t))

— —f(0) + sL {%(f(t))} )

forutsatt att '(t) e > — 0 dd t — oo. Vi far, med tidigare kinda kalkyler

2
c {%(m))} = —1(0) + s (sL{f(1)} ~ £(0)) =
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d2
Laplacetransformen av e (f(t))

— —f(0) + sL {%(f(t))} )

forutsatt att '(t) e > — 0 dd t — oo. Vi far, med tidigare kinda kalkyler

2
c {%(m))} = —1(0) + s (sL{f(1)} ~ £(0)) =

= s%F(s) — sf(0) — £/(0).
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Laplacetransform for hogre derivator

Vi kan generalisera vara hittills framtagna transformer och skriver (for
s> a)

L { jt,; (f(t))} =s" ﬁ{f(t)} —_ Sn_lf(O) o Sn_2f/(0) _ f(n—l) (O)’

forutsatt att f och dess derivator ar styckvis kontinuerliga pa R, och
vaxer hogst exponentiellt.
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Udda exempel

Givet f(t) = sin(bt) och L {sin(bt)} = bestam L {cos(bt)}.

b
s? + b’
Losningsforslag

f(0) =0, f'(t)=bcos(bt). (Enl foruts.)

c {i(m))} _ SL{F(1) - F(O),
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Udda exempel

Givet f(t) = sin(bt) och L {sin(bt)} = bestam L {cos(bt)}.

b
s? + b’
Losningsforslag

f(0) =0, f'(t)=bcos(bt). (Enl foruts.)

c {i(m))} _ SL{F(1) - F(O),

dt
£ beos(bt) b = (s Lisin(bt)} — £(0)) = —22
cos(bt) ¢ = (s L{sin(bt)} — £(0)) = 24 b2’

f'(t)
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Udda exempel

Givet f(t) = sin(bt) och L {sin(bt)} = bestam L {cos(bt)}.

b
s? + b’
Losningsforslag

f(0) =0, f'(t)=bcos(bt). (Enl foruts.)

c {i(m))} _ SL{F(1) - F(O),

dt
£{ beos(bt) b = (s L{sin(bt)} — £(0)) = _bs
—  s24+ b2
(1)
bL {cos(bt)} — =2 (Div. med b)
cos L iv. me
S
ﬁ{COS(bt)} = m K/art'
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Om att I6sa begynnelsevardesproblem (BVP)

BEGYNNELSEVARDES- L TRANSFORMERAT
PROBLEM PROBLEM
(i tidsplanet) (i frekvensplanet)
Féljande ritual skall vi nyttja vid Agebraiska
.. . operationer i
IOS nin g av BV P . frekvensplanet
L_l
LOSNING LOSNING
(i tidsplanet) (i frekvensplanet)
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Exempel

Lés BVP y' —y = €?t, BV : y(0) = 2.
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Losningsforslag

L{y' —y}=L{e™} (L-transf. bigge led, Y(s) = L{y(t)})
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Losningsforslag

L{y' —y}=L{e™} (L-transf. bigge led, Y(s) = L{y(t)})

sY(s) —y(0) = Y(s) = (Raknereg., Tabell)
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Losningsforslag

L{y' —y}=L{e™} (L-transf. bigge led, Y(s) = L{y(t)})

sY(s) —y(0) = Y(s) = (Raknereg., Tabell)

25 —3

65 26D (Lés ut Y)
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Losningsforslag

L{y' —y}=L{e™} (L-transf. bigge led, Y(s) = L{y(t)})

sY(s) —y(0) = Y(s) = < 1 > (Raknereg., Tabell)
2s —3 .
Y(s) = G-26-1 (Lés ut Y)
Y(s) = . 1 5+ S—Ll (Partbrék, H-P)
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Losningsforslag

L{y' —y}=L{e™} (L-transf. bigge led, Y(s) = L{y(t)})

sY(s) —y(0) = Y(s) = < 1 > (Raknereg., Tabell)
2s —3 .
Y(s) = G-26-1 (Lés ut Y)
Y(s) = . 1 5+ S—Ll (Partbrék, H-P)

Svar: y(t) = e* +e'. (Invers L-transf. ur tabell)

Ovn: Los problemet utan L-transf.
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Avslutande exempel

Lés BVP y” + 5y + 6y =1, BV : y(0) = 0,/(0) = 1.
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Losningsforslag

L{y" +5y'+6y} =L{1} (L-transf. bagge led, Y(s) = L{y(t)})
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Losningsforslag
L{y" +5y'+6y} =L{1} (L-transf. bagge led, Y(s) = L{y(t)})

2Y(s) = sy(0) — y'(0) + 5(sY () — y(0)) + 6Y(s) = % C——
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Losningsforslag
L{y" +5y'+6y} =L{1} (L-transf. bagge led, Y(s) = L{y(t)})

2Y(s) = sy(0) — y'(0) + 5(sY () — y(0)) + 6Y(s) = % C——

s+1

Y(s) = s(s+2)(s+3)

(Lés ut Y)
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Losningsforslag

L{y" +5y'+6y} =L{1} (L-transf. bagge led, Y(s) = L{y(t)})

2Y(s) = sy(0) — y'(0) + 5(sY () — y(0)) + 6Y(s) = % C——

s+1
Y(5) = —F7——— (Losut Y
(s) s(s+2)(s+3) (Los ut ¥)
1 1 1 2 1
Y(s)= —+=- - Partbrak, HP
) =8 T2 572 3 573 (Pertbrak HP)
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Losningsforslag

L{y" +5y'+6y} =L{1} (L-transf. bagge led, Y(s) = L{y(t)})

2Y(s) = sy(0) — y'(0) + 5(sY () — y(0)) + 6Y(s) = % C——

s+1

)] (Lés ut Y)

1
Y(s)=—+5- - Partbrak, HP
(s) 6s "2 542 (Partbrak, HP)
1 1 _
Svar: y(t) = 6 + e Tge (Invers L-transf. ur tabell)
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L6s pa egen hand

Los med L-transformering BVP

Y'(8) = y'(£) — 2y(t) = Bt teR,,
BV: y(0) =4, y'(0)=3.
(Svar: (1 —2t)e ' +3e%, teR,)
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L6s pa egen hand

Los med L-transformering BVP

d
d—: 4 Ax = sin2t
x(0) =0

Svar:
sin(2t) cos(2t) e 4t
t) = —
x () 5 10 10

Staffan Lundberg (LTU) Matematik |11 M0039M, Lp 3 2016 29 februari 2016 14 / 14



