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Formule

v

F(s) = L(F(£)) = /0 T f(t)e st

N+IT
> f(t) =L (F(s)) = % lim / e* F(s)ds,

Tl T—00 _iT
kjer je v > R(s).
» S pomodjo Chauchyjevega izreka o residuih:
f(t) = Res(e®F(s), ).
k
» Ralunanje residuov v polu n-te stopnje s:
dnfl
t _ : t
Res(es F(S),Sk) - (n _ 1)| sll—>ns]k dsn—1 ((S - Sk)nes F(S))
» Radunanje residuov v polu prve stopnje v s, Ce je
P(s) P(sk)

F(s) = A Res(e* F(s), sk) = eSth’(sk)'




Pravila: a >0, be R

dT) = Fis)
lim(sF(s))



Laplaceova transformacija nekaterih funkcij

Konstanta a > 0, medtem ko je b € R.

1. L(H(t)) = %
n!

[\)

o
~

~

n)zsnﬁ

6. L (cos(bt)) = Sz_i_;bQ

7. L(tsin(bt)) = (5211)22)2
52 o b2

8. L (tcos(at)) = 2+ b2

9. L(4(t) =1
10. L(6(t—a))=e ¢



Pois¢i Laplaceovo transformacijo funkcije

f(t) =
/ Ye Stdt = / e Stdt —
0
» Ke

er mora biti lim e ** =0, je R(s) > 0. —

t—00




Pois¢i Laplaceovo transformacijo funkcije

f(t) =e".

> / ete st dt :/ =)t g
0 0

» Ker mora biti lim e=9t =0, je R(s) > 1. —

t—o00
1 e _ 1
1-s5 0 s—1
> L(ef) = R(s) >1

s—1'



Pois¢i Laplaceovo transformacijo funkcije

f(t) = et

oo oo
> / elWte=St df — / e(/wfs)t dt —
0 0

» Ker mora biti lim e(®“=9)t =0, je R(s) > 0. —

t—o00
> ;e(iwfs)t — 1 .
Iw — S 0 IwWw — S
> L(ef) = , R(s) > 0.

S —iw



Pois¢i Laplaceovo transformacijo funkcije

f(t) = cos(wt).

eiwt 4 e—iwt

» cos(wt) = —
> L(e) = —— L) =
s —iw S+ iw
1 1 1 s
> L{cos(wt)) = 2 <s— iw + s—l—iw) R
> £ (cos(wt)) = ————, R(s) > 0.

s 4 w?’



Pois¢i L (f(t)) z uporabo pravil.

f(t) = e * cos(wt).

» Uporabimo (6)—(1V).
s

> L(Cos(wt)) W —
s+ A

> £< COS(Wt)) m
s+ A

> [,( cos(wt)) = GVt



Pois¢i L (f(t)) z uporabo pravil.

f(t) = t2e
» Lahko uporabimo (VII) ali pa (2)—(IV).

> E(tz):%%

> L <t2e7>‘t> = (5+2)\)3'
> L <t2e_’\t) = ﬁ



Pois¢i L (f(t)) z uporabo pravil.

f(t) = t?sin(wt).
» Uporabimo (VII).

. w
> E(sm(wt)) = m

() 2w (w? — 3s?)
' W w (w
> E(tzsm(wt)) = <52 +w2) = —W

2w (w? — 3s?)

> L (t2 sin(wt)) = E —|—w2)3 .



Pois¢i L (f(t)) z uporabo pravil.

F(t) = sin(t — g).
» Ne moremo uporabiti (I11), ker je f(t) = H(t)sin(t — %)
» Uporabimo adicijski izrek sin t cos T sinZcost .

3 3
» Uporabimo (I)— (5, 6)—.

1—\/§s

> L) = s



Pois¢i L (f(t)) z uporabo pravil.

f(t) =sin’t.

(1 — cos(2t)) —.

N =

» Uporabimo formulo sin® t =
» Uporabimo (I)— (6)—.

2

> ﬁ(f(f)):53+—45-



Pois¢i L (f(t)) z uporabo pravil.

1 0<t<1
f(t) = -
0 drugod

» Lahko zapisemo f(t)

= H(t) — H(t—1).
» Uporabimo (1) — (I11).

ln\l—l

> L(F()==-(1—et).



Pois¢i L (f(t)) z uporabo pravil.

F(t) = /0 1 _TeiT dr.
» Uporabimo (IX)—(VIII)

— €

v

v

o

—(2.3).

F()£< . T) =—

JG)
= - - — do =—
s Js o o+1

o

/°° do
> — = In
s o(c+1) o+1|,

t1 _ o T
E(/l € dT):lln
0 T S

v

s+1
s

1 5

n
s s+1

, R(s) > 0.




Pois¢i L (f(t)) z uporabo pravil.

f(t) = /Ot e?" cos(t — 7).

» Uporabimo (11)—(3,6)—.

> F(s) = L (&) L (cost) =—

1 s s
s—252+1 (s—2)(s2+1)

> =

. ,C(/OtezTcos(t—T)> :W



Pois¢i L (f(t)) z uporabo pravil.

F(t) = sint %St _
0 drugod

> Lahko zapi$emo f(t) = H(t — 5)sin ((t — §) +
» Uporabimo (1) — adicijski izrek — (6)—

):

SIE]

s
s241

> L(f(1) = e 5°



Poig¢i L7 (F(s)) z uporabo pravil.

s
Fls) = 2+ 2s+2
» Lahko zapisemo
s B s+1 1
Ao =il Grigsl Grigsl
» (IV) = (5, 6)—

» L71(F(s)) = e (cost —sint).



Poig¢i L7 (F(s)) z uporabo pravil.

24

Fls) = s3 —|—s2s2 —3s’
s2—4
s(s+3)(s-1)
» Razcepimo na parcialne ulomke

4 5 3
2P =t a3 aeoD)

» Uporabimo (I)—(1)—(1V)—

» Lahko zapisemo F(s) =

e 3t 3et
4

> LY (F(s)) = + g



Poig¢i L7 (F(s)) z uporabo pravil.

2
Fls) = st +S2s—§j— 2s2°
B s>+ 4
- s2(s2 4+ 25+ 2)
» Razcepimo na parcialne ulomke
2543 2 2 2(s+1)+1 2 2

» Lahko zapisemo F(s)

24254+2 2 s (s4+1)2+1 2 s
» Uporabimo (1)—(2,5,6)—(IV) —

» L7H(F(s)) =2(t — 1) + e ¥(sint + 2 cos t).



Poig¢i L7 (F(s)) z uporabo pravil.

F(s) = ﬁ
» Uporabimo (I1)—(5,6)—.

1 s t
1 1 o . -
L <52+1>£ <52+1> —/o sinTcos(t — 7)dr —

t t
> cost/ cos¢sin7d7+sint/ sintd =1 —
0 0

v

v

1ts' t
— n
2

v
|
-
N
—~~
n
N
+|w
=
N
N
SN—
|
N |
i
v,
=
.y



Poig¢i L7 (F(s)) z uporabo pravil.

2
s°+4
F(s)= %
() s6 + 2s% + 52
s2+4

» Lahko zapisemo F(s) = m -
s2(s

v

. . 4 4 3
Razcepimo na parcialne ulomke — — — — — 5 -
S s+1  (s2+1)

v

Uporabimo (1)—(2,5,6)—(Il) —
" . 1 1
L </0 sin(7) sin(t — T)d7> s aiiil —

£ (F(s)) = %(St ~ 11sin(t) + 3¢ cos(t)).

v

v



Poigti L7 (F(s)) s pomogjo residuov.

2
s°+4
Fls)= ——> %
(s) s0 + 254 + 52
2

» Lahko zapisemo F(s) = % -

v

Singularne totke 0, i in —/ so poli druge stopnje.
Res(e*tF(s), i) = lim (e%(s — i)?F(s)) =—
S—r1

v

2 ! ; .
> (esfszjsﬁ)z) = —gef(~6t —22i).
s=I
> Res(e,0) = 4t, Res (e, —i) = —fe "(—6t + 22i).
>

Vsota residuov je (8t — 11sin(t) + 3t cos(t)).

v

L (F(s)) = %(81.“ ~ 11sin(t) + 3t cos(1)).



Resi diferencialno enac¢bo

x(t) +x(t) = e, x(0) = 1.
> s (Lex(1)](s)) + Le[x(1)](s) — x(0) =

sx(0) +x(0) +1
(s +1)2

1
s+1’

> Le[x(8)](s) =

» x(t) > e f(t+1).




Resi diferencialno enac¢bo

x(t) + x(t) = te™t, x(0) =0, x(0) = 0.

1
> (L)) + 5 (Ll(O1(E)) = (e
1
> L)) = Loy

» x(t)=1- %e‘t(t(t+ 2)+2).




Resi diferencialno enac¢bo

x(t) + x(t) =0, x(0) =0, x(0) = 1.
> 2L [x(1)](s) + Le[x(£)](s) = sx(0) + x(0)
> L) = 5o

» x(t) =sint.



Resi diferencialno enac¢bo

X(t) + x(t) = o(t), x(0) =0, x(0) = 0.
» s2L[x(1)](s) + Le[x(D)](s) = 1 + sx(0) + x(0),

> L) = 5oy

» x(t) =sint.



Resi diferencialno enac¢bo

X(t) + x(t) =sint, x(0) =0, x(0) = 0.

L)) + L) = 5(0) + 5(0) + )
> L) = g

» x(t) = 3(sin(t) — tcos(t)).



Graf funkcije x(t)




Resi diferencialno enac¢bo

x(t) + x(t) = sin(2t), x(0) = 0, x(0) = 0.
> s2Lex(0)](s) + Lelx(t)](s) — sx(0) — x(0) =

2
(s2+1)(s2+4)

2 1
» x(t) = gsin t— gsin (2t).

2
s2+4'

> Lex(8)](s) =




Graf funkcije x(t)

-05




Resi diferencialno enac¢bo

X(t) +4x(t) +4x(t) =0, x(0) =1, x(0
s? (Le[x(D)](s)) + 4 (Le[x

s—4=0
> L) = oy

» x(t) = e (6t +1)




Resi diferencialno enac¢bo

%(t) + 4x(t) + 4x(t) = 0, x(0) = 0, X(0) = 1.
> 2L, [x(1)](s) + 4Le[x(£)](s) + 4sLe[x(1)](s) =
4x(0) + sx(0) + x(0),

> L)) = g
2t

» x(t)=e
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0.05




Resi diferencialno enac¢bo

x(t) + x(t) + 4x(t) = 0, x(0) =0, x(0) = 1.
> S2Le[x(1)](s) + SLe[x(£)I(s) + 4LeIx(1)](s) =
sx(0) + x(0) 4+ x(0),

1
> Le[x(t)](s) — 21514

> x(t) = Le_t/2 sin <\/Z5t>




Graf funkcije x(t)
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Resi diferencialno enac¢bo

%(t) + 4x(t) = sin (2t), x(0) = 0, x(0) = 1.

> S (L(O)() + 4 (Lx(D](5)) — 5x(0) ~ %(0) = 5,
2+ 6
- L0 = G

. x(t) = %(55in(2t) ~ 2tcos(2t)



Resi diferencialno enatbo x(t) + 4x(t) = f(t), kjer je

1, 0<t<1
x(0) =0, Xx(0) =0in f(t)< -1, 1<t<2.
0, drugod

> (24 4) (L(O(5)) = sx(0) 4 X(0) + 5 (1- 2677 + %),

B e 25 (&5 — 1)2
> Li[x(t)](s) = (2 44)
| g x(t) =
5 (6(t —2)sin®(2 — t) 4+ 0(t — 1)(cos(2 — 2t) — 1) + sin*(t)).



Graf funkcije x(t)
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Resi sistem diferencialnih ena¢b

x(t) = y(t) — x(t) + z(t) x(0)=0
y(t) = x(t) — y(1), y(0)=0
z(t) = —z(t), z(0)=1



Resi integralsko enacbo

x(t) = £ + fotX(T)dT.

. Lox(t))(s) = LelxDls) | 2
2

+ 5
» Lix(t)](s) = m’

s $3
> x(t) = 2(~t+e - 1)



Resi integralsko enacbo

x(t) =t +2 —2cos(t) — [y (t — T)x(7)dT.
Lfx 25 1 2
> Lix(](s) = - B ) R
B 2+ 2s5+1
Ol =S

» x(t) = tsin(t) + sin(t).



Resi integralsko enacbo

—t—fo ) cos(t — 7)dT.
> Lx(2)](s) = % - SOl

52
> Lex(t)](s) = 52(52—:—51+1)

» x(t)=—-1+t+ e\/t; (\/§cos <\/2§t> — sin (\/2§’t>>



Resi integro-diferencialno enacbo

() = t+ [y x(r) cos(t — r)d7, x(0) = 1
> s (Lelx(1)](s) — 1= (“i)f()) i s%

> Lx(0](s) = g

4

t
> X(t):ﬂ+t + 1.



Resi integro-diferencialno enacbo

%(t) + /Ot(x(f) +3%(r)) sin(t — 7)dr = 2 cos(t),

x(0) =0, %(0) = 0.

> 5% (Le[x(1)](s)) + Lelx(8)](s) = 522j1
2s
> Lex(1)](s) = 1)

» x(t) = tsin(t).



Resi sistem integralskih enacb

x(t) = t+ [y y(r)dr, y(t) = 1+ [y x(7)d7
e iol(s) = L) | 1
t s 52
Ly(o)(s) = I 2
> Lelx(D)(s) = 5 Ley(D)(s) = =
D= (), (=t
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