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f (t) = cosαt (3)

s > 0 F (s) =

ˆ ∞
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ˆ ∞
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=
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:dnec ote`a lawp - f (t) = sinαt (4)

F (s) =
α

s2 + α2

zexcbd
zecewp ly iteq xtqn yi m` (0,∞) lr oirhewnl dtivx divwpet `id f .1
lim

t→x−
f (t) , lim

t→x+
f (t) zeleabd zetivx-i` ly x dcewp lkae ,zetivx-i` ly

.(mieey `weec e`l la`)miniiw

|f (t)| ≤ ,t ∈ (0,∞) lkly jk c, α miniiw m` ikixrn beqn divwpet `id f .2
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:ikixrn beqn dppi`y divwpet ly dnbec

(lw la` gikep `l)htyn
.s > β lkl xcben F (s)y jk β miiw if` ikixrn beqne oirhewnl dtivx `id f m`
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{β ∈ R edyfi` xear (β,∞) lr zexcben zeivwpet}= B •

(!ce`n dyw - gikep `l)htyn
t ∈ (0,∞) lkl f (t) = g (t) if` (Ba)zeey od f, g ly zexnzdde f, g ∈ A m`

.dtivx dppi` g e` fn zg`y zecewpa (ile`)hrnl
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d`vez
.f z` mircei 2mvra - f ly dxnzd mircei epgp` m`

qltl zxnzd ly zepekz
zeix`ipil (1)

`id f2 (t) ly dxnzdde ,(β1,∞) rhwa zxcben F1 (s) `id f1 (t) ly dxnzdd m`
c1F1 (s) + `id c1f1 (t) + c2f2 (t) ly dxnzdd if` ,(β2,∞) rhwa zxcben F2 (s)

.(max (β1, β2) ,∞) rhwa zxcben c2F2 (s)

dgked

.lxbhpi` ly zeix`ipil i"r

(2)
`id eαtf (t) ly dxnzdd if` ,(β,∞)a zxcben F (s) `id f (t) ly dxnzdd m`
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ˆ ∞
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]
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ˆ ∞
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ˆ ∞
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ˆ ∞
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ze`nbec

cos t →
s

s2 + 1

cosαt →
1

α

s/α

(s/α)
2
+ 1

=
s

s2 + α2

(4)
sF (s)− f (0) `id f ′ (t) ly dxnzd

ˆ ∞

0

f ′ (t) e−st dt =
[
f (t) · e−st

]∞
0

−
ˆ ∞

0

f (t)
(
−se−st

)
dt =

= −f (0) + s

ˆ ∞

0

f (t) e−st dt = sF (s)− f (0)

f ′′ (t) → s (sF (s)− f (0))− f ′ (0) = s2F (s)− sf (0)− f ′ (0)

f ′′′ = s
(
s2F (s)− sf (0)− f ′ (0)

)
− f ′′ (0) = s3F (s)− s2f (0)− sf ′ (0)− f ′′ (0)

(5)

F (s) =
´∞
0

e−tsf (t) dt ,−
df

ds
`id tf (t) ly dxnzdd

df

ds
=

ˆ ∞

0

−te−tsf (t) dt = −
ˆ ∞

0

e−ts [tf (t)] dt

x"cn oexzta yeniy

i`pze mireaw mincwn mr ipbened i` y′′ − y = 1
y (0) = 0
y′ (0) = 1

,t ly zeivwpet

.dlgzd
y′′l ,cxtpa dpzyn lkl dgnzd dyrp ,zix`ipil dlert dxnzdd :dxnzd dyrp

.yle

Y (s) `id y (t) ly dxnzdd •
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Y ′′ (s) = s2Y (s)− s y (0)︸︷︷︸
=0

− y′ (0)︸ ︷︷ ︸
=1

`id y′′ (s) ly dxnzdd •

:d`eeyna aivp[
s2Y (s)− s · 0− 1

]
− Y (s) ==

1

s

t2 →
1

s3

eαtt2 →
1

(s− α)
3

(
s2 − 1

)
Y (s) =

1

s
+ 1 =

1 + s

s

Y (s) =
1 + s

s (s2 − 1)
=

1

s (s− 1)

Y (s) =
1

s− 1
−

1

s

:Y (s) dxnzdd z` epl zpzepy y (t) z` miytgn zexnzdd zlah itl

y (t) = et − 1

dnbec cer

x (0) = y (0) = 0
x′ + x+ 2y = e2y

y′ + 2x′ − x = 0

x → X
y → Y

od zexnzdd

:dxnzd dyrp

sX +X + 2Y =
1

s− 2

sY + 2sX −X = 0 ⇒ Y =
(1− 2s)X

s
=

1

s
− 2X

[
s+ 1 + 2

(
1

s
− 2

)]
X =

1

s− 2

X =
1

(s− 2)
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s+

2

s
− 3

) =
s
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=
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(s− 1) (s− 2)
2 =

1
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−

1
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+

2
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2

1
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2 =

− d

ds

1

(s− 2)
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x (t) = et − e2t + 2te2t

Y =
1− 2s

s
X =

1− 2s

(s− 1) (s− 2)
2 =

− 1

s− 1
+

1

s− 2
+

− 3

(s− 2)
2

y (t) = −et + e2t − 3te2t

dnbec cer

y′′ + 4y′ + 13y = 2t+ 3e−2t cos 3t

y (0) = 0 y′ (0) = −1

⇒
(
s2Y + 1

)
+ 4sY + 13Y =

2

s2
+ 3

s+ 2

(s+ 2)
2
+ 9

⇒
(
s2 + 4s+ 13

)
Y =

2

s2 − 1
+

3s+ 6

s2 + 4s+ 13
=

2
(
s2 + 4s+ 13

)
− s2

(
s2 + 4s+ 13

)
+ (3s+ 6) s2

(s2 + 4s+ 13) s2

⇒ Y =
− s4 − s3 − 5s2 + 8s+ 26

s2 (s2 + 4s+ 13)
2 = ...

aygna hytp

... =
3s+ 6

(s2 + 4s+ 13)
2 +

2

13s2
+

1

169
·

8s− 163

s2 + 4s+ 13
−

8

169s
=

= −
3

2

d

dt

(
1

(s+ 2)
2
+ 9

)
=

1

2
te−2t sin 3t

Heavisideziivwpet
dnbec

H (t) =

{
1 t > 0

0 t < 0
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:dxnzdd

ˆ ∞

0

H (t− c) e−st dt =

ˆ ∞

c

e−st dt =

[
− e−st

s

]∞
c

=
e−sc

s

Ha,b =

{
1 a < tcb

0 t < a, t > b
ziivwpet

H (t− a)−H (t− b)

:dxnzdd

e−as − e−bs

s

c > 0 xy`k f (t− c)H (t− c) ?dxnzdd dn

ˆ ∞

0

t (t− c)H (t− c) e−st dt =

ˆ ∞

c

f (t− c)H (t− c) e−st dt =
t=c+t′

ˆ ∞

0

f (t′) e−s(c+t′) dt′ = e−scF (s)

libxz
.dly qltl zxnz` z` e`vne Heaviside ziivwpet i"r divwpetd z` aezk

f (t) =


1 0 < t ≤ 1

4 1 < t ≤ 3

6 3 < t ≤ 5

−3 t > 5

:l`nyn ligzp - Heaviside ziivwpet

f (t) = H (t) + 3H (t− 1) + 2H (t− 3)− 2H (t− 5)

F (s) =
1

s
+ 3

e−s

s
+

2e−3s

s
−

9e−5s

5
=

1

s

(
1 + 3e−5 + 2e−3s − 9e−5s

)

:xeztl dqpp

y′′ − 4y′ + 3y =

{
sin t 0 < t < π

0 t ≥ π
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sin t− sin tH (t− π) = sin t+ sin (t− π)H (t− π)

s2Y − 4sY + 3Y =
1

s2 + 1
+

1

s2 + 1
e−sπ

(
s2 − 4s+ 3

)︸ ︷︷ ︸
(s−1)(s−3)

Y =
1

s2 + 1

(
1 + e−sπ

)
(d`ad mrtl mixi`yn)
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