
 

Matematika 2  
(preddiplomski stručni 

studij elektrotehnike) 

3.7. Rješavanje  

Cauchyjevih problema pomoću  

Laplaceove transformacije - 

zadaci 
 

© mr.sc. Bojan Kovačić, viši predavač 1 

Isključivo koristeći Laplaceovu transformaciju riješite sljedeće Cauchyjeve probleme: 
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RJEŠENJA ZADATAKA 
 

[ ]

[ ]

2

2

2

2

2

2

3 2 2

3 3 2 3

2 2

' 1
. 3 ( ) (0) (0) 2 ( ) (0) 4 ,

4
    3 ( ) 2 3 2 ( ) 2 ,

4
    ( ) (3 2 ) 6 5,

6 5 4 2 3 2 2 3 2
    ( )

(3 2)

   2 3 3 2.

s F s s y y s F s y
s

s F s s s F s
s

F s s s s
s

s s s s
F s

s s s s s s

y x x y x x

 ⋅ ⋅ − ⋅ − + ⋅ ⋅ − = ⋅ 

 ⋅ ⋅ − ⋅ + + ⋅ ⋅ − = 

⋅ ⋅ + ⋅ = + ⋅ −

⋅ − ⋅ + ⋅ − ⋅ +
= = = − +

⋅ ⋅ +

 = − ⋅ + ⇔ = − ⋅ +

1

 

 

[ ]2

2

2

2 2

' 1
. 2 ( ) (0) (0) 5 ( ) (0) 2 ( ) 3 ,

2

3
    2 ( ) 1 5 ( ) 2 ( ) ,

2

3
    ( ) (2 5 2) 2,

2

2 1 2 1 1
    ( )

( 2) (2 5 2) ( 2) ( 2) (2 1) ( 2)

   

s F s s y y s F s y F s
s

s F s s F s F s
s

F s s s
s

s s
F s

s s s s s s s

y t

 ⋅ ⋅ − ⋅ − − ⋅ ⋅ − + ⋅ = ⋅  −

 ⋅ ⋅ − − ⋅ ⋅ + ⋅ =  −

⋅ ⋅ − ⋅ + = +
−

⋅ − ⋅ −
= = =

− ⋅ ⋅ − ⋅ + − ⋅ − ⋅ ⋅ − −

 =

2

2 .t
e

⋅⋅

 

 

[ ]2

2

2

2

2

2

2 2 3 3

2

' 1 1
. ( ) (0) (0) ( ) (0) 2 ( ) 2 6 ,

1 ( 1)

2 ( 1) 6
   ( ) ( ) 2 ( ) ,

( 1)

2 ( 2)
   ( ) ( 2) ,

( 1)

2 ( 2) 2 ( 2) 2
   ( )

( 1) ( 2) ( 1) ( 2) ( 1)

  

s F s s y y s F s y F s
s s

s
s F s s F s F s

s

s
F s s s

s

s s
F s

s s s s s s

y u e
−

⋅ − ⋅ − − ⋅ − − ⋅ = ⋅ − ⋅
+ +

⋅ + −
⋅ − ⋅ − ⋅ =

+

⋅ −
⋅ − − =

+

⋅ − ⋅ −
= = =

+ ⋅ − − + ⋅ − +

 = ⋅

3

.u

 

 

[ ]2

2 2

2

2

2
2

2

2 2 2

'. ( ) (0) (0) ( ) (0) 16 ( ) 4
4

4
   ( ) 4 ( ) 16 ( )

16

4 ( 16)
  ( ) ( 16) ,

16

4 4
  ( )

16 4

 sin(4 )

s
s F s s y y s F s y F s

s

s
s F s s F s F s

s

s s
F s s s

s

F s
s s

y w

⋅ − ⋅ − + ⋅ − + ⋅ = ⋅
+

⋅
⋅ − + ⋅ + ⋅ =

+

⋅ + +
⋅ + + =

+

= =
+ +

 = ⋅

4

 



 

Matematika 2  
(preddiplomski stručni 

studij elektrotehnike) 

3.7. Rješavanje  

Cauchyjevih problema pomoću  

Laplaceove transformacije - 

zadaci 
 

© mr.sc. Bojan Kovačić, viši predavač 3 

[ ]2

2 2

2

2

2
2

2

2 2 2

' 2
. ( ) (0) (0) ( ) (0) 4 ( ) 4 ,

2

8
   ( ) 2 ( ) 2 4 ( ) ,

4

2 ( 4)
  ( ) ( 4) ,

4

2
  ( ) 2

4 2

 2 cos(2 )

s F s s y y s F s y F s
s

s F s s s F s F s
s

s s s
F s s s

s

s s
F s

s s

y z

⋅ − ⋅ − − ⋅ − + ⋅ = ⋅
+

⋅ − ⋅ − ⋅ + + ⋅ =
+

⋅ ⋅ − +
⋅ − + =

+

⋅
= = ⋅

+ +

 = ⋅ ⋅

5

 

 

2

2 2

2

2

2

2

2 2 2 2 2 2

'
. ( ) (0) (0) ( ) ,

1

   ( ) ( ) ,
1

  ( ) ( 1) ,
1

1 2 1
  ( )

1 ( 1) 1 2 ( 1)

1
 cos sin .

2

s
s F s s y y F s

s

s
s F s s F s

s

s
F s s s

s

s s s s
F s

s s s s

y α α α

⋅ − ⋅ − + =
+

⋅ − + =
+

⋅ + = +
+

⋅ ⋅
= + = + ⋅

+ + + +

 = + ⋅ ⋅

6

 

 

2

2 2

2

2

2

2

2 2 2 2 2 2 2 2

'
. ( ) (0) (0) 4 ( ) ( 4) ,

2

( 4)
   ( ) 1 4 ( ) ,

4

( 4)
  ( ) ( 4) 1,

4

4 1 2 2 1 2
  ( )

( 4) 4 ( 2 ) 2 2

1
   sin(2 ) sin(2 ) (2 1) sin cos .

2

s
s F s s y y F s

s

s
s F s F s

s

s
F s s

s

s s
F s

s s s s

y β β β β β β

⋅ − ⋅ − + ⋅ = − ⋅
+

− ⋅
⋅ + + ⋅ =

+

− ⋅
⋅ + = −

+

⋅ ⋅ ⋅
= − − = − − ⋅

+ + + +

 = − ⋅ ⋅ − ⋅ ⋅ = − ⋅ + ⋅ ⋅

7

 

 

[ ]2

2 2

2

2

2
2

2

2 2

2

' 2
. ( ) (0) (0) ( ) (0) ( ) 3 ,

( 2) 1

3 ( 2)
   ( ) ( 1) 1,

( 2) 1

1
   ( ) ( 1) ,

( 2) 1

1
   ( )

( 2) 1

  sin .

s
s F s s y y s F s y F s

s

s
F s s s

s

s s
F s s s

s

F s
s

y e
ε ε⋅

−
⋅ − ⋅ − − ⋅ − − = ⋅

− +

⋅ −
⋅ − − = +

− +

− −
⋅ − − =

− +

=
− +

 = ⋅

8

 



 

Matematika 2  
(preddiplomski stručni 

studij elektrotehnike) 

3.7. Rješavanje  

Cauchyjevih problema pomoću  

Laplaceove transformacije - 

zadaci 
 

© mr.sc. Bojan Kovačić, viši predavač 4 

[ ]2

2 2

2

2 2

2

2

3 2
2

2

3 2

' 3
. ( ) (0) (0) 5 ( ) (0) 3 ( ) ( 21) ,

( 1) 3

63
   ( ) 1 5 ( ) 5 3 ( ) ,

( 1) 3

63
   ( ) ( 5 3) 6,

( 1) 9

4 2 3
   ( ) ( 5 3) ,

( 1) 9

4
   ( )

s F s s y y s F s y F s
s

s F s s s F s F s
s

F s s s s
s

s s s
F s s s

s

s s
F s

⋅ − ⋅ − + ⋅ ⋅ − + ⋅ = − ⋅
− +

−
⋅ − − + ⋅ ⋅ − + ⋅ =

− +

−
⋅ + ⋅ + = + +

− +

+ ⋅ − ⋅ −
⋅ + ⋅ + =

− +

+ ⋅ −
=

9

2 22 2

2 3 1

( 1) 3( 1) 9 ( 5 3)

  cos(3 ).

s s

ss s s

y e
φ φ

⋅ − −
=

− + − + ⋅ + ⋅ + 

 = ⋅ ⋅

 

 

2

2

2

2

2

2

3 2 2 2

2 2 2 2 2 2 2 2 2

'.  ( ) (0) (0) ( ) 8 ,
9

      ( ) 1 ( ) 8 ,
9

8
      ( ) ( 1) 1,

9

9 9 ( 1) 1
      ( )

( 9) ( 1) ( 9) ( 1) ( 9) ( 1) 1 3

     sh c

s
s F s s y y F s

s

s
s F s s F s

s

s
F s s s

s

s s s s s s s
F s

s s s s s s s s

y ϕ

⋅ − ⋅ − − = ⋅
−

⋅ − − − = ⋅
−

⋅
⋅ − = + +

−

+ − − − ⋅ −
= = + = +

− ⋅ − − ⋅ − − ⋅ − − −

 = +

10

h(3 ).ϕ⋅

 

 

[ ]2

2

2

2

2

' 1
. 2 ( ) (0) (0) 3 ( ) (0) 2 ( ) ,

1

1
      2 ( ) 2 2 3 ( ) 3 2 ( ) ,

1

1
      ( ) (2 3 2) 2 1,

1

2 3 2 1
      ( )

(2 3 2) ( 1) 1

     .

s F s s y y s F s y F s
s

s F s s s F s F s
s

F s s s s
s

s s
F s

s s s s

y e
γ−

 ⋅ ⋅ − ⋅ − + ⋅ ⋅ − + ⋅ =  +

⋅ ⋅ − ⋅ + + ⋅ ⋅ − + ⋅ =
+

⋅ ⋅ + ⋅ + = + ⋅ +
+

⋅ + ⋅ +
= =

⋅ + ⋅ + ⋅ + +

 =

11

 

 

2

2

2 2

2

2 2

2
. ( ) 4 5 ( ) ,

1

2
     ( ) ( 1) 4 5,

1

2 4 5 4 5 4 3 ( 1) (4 3)
    ( ) ,

( 1) ( 1) ( 1) ( 1) ( 1) ( 1) ( 1) ( 1)

4 3 1 1
    ( ) 4 ,

( 1) ( 1) 1

   4

s F s s F s
s

F s s s
s

s s s s s s s
F s

s s s s s s s s

s
F s

s s s

y e
ηη

⋅ − ⋅ − − =
−

⋅ − = + ⋅ +
−

+ ⋅ + ⋅ − ⋅ − ⋅ + − + ⋅ ⋅ −
= = =

− ⋅ − − ⋅ − ⋅ + − ⋅ − ⋅ +

⋅ −
= = + ⋅

− − −

 = ⋅ + ⋅

12

.e
η

 


