
1. Kolokvij MATEMATIKA IV
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1. (30%) Z Laplacovo transformacijo poǐsči rešitev y(t) diferencialne enačbe

y′′ − 4y′ + 8y = 4
y(0) = 0
y′(0) = −4

2. (40%) Dana je diferencialna enačba

y′′ + (1− 2

x2
)y = 0

(a) (20%) Z vpeljavo funkcije u(x) , kjer je y = u
√
x , izrazi rešitev z Besselovimi

funkcijami !

(b) (20%) Izrazi rešitev s trigonometričnimi funkcijami !

3. (30%) Legendrovi polinomi Pn(x) so ortogonalni na intervalu (−1, 1) .

(a) (10%) Izračunaj
1∫

−1

[P2(x) + 1 ][P1(x) + 1 ] dx !

(b) (10%) Določi konstanto k , tako da je

1∫
0

[P2(x) + k ]P1(x) dx= 0 !

(c) (10%) Izračunaj
1∫

0

[P2(x) + 1 ][P4(x) + 1 ] dx !

P0 = 1 , P1 = x , P2 = 1
2
(3x2 − 1) , P3 = 1

2
(5x3 − 3x) , P4 = 1

8
(35x4 − 30x2 + 3) , . . .



Rešitve

1. naloga

(s2Y + 4)− 4(sY ) + 8Y =
4

s

(s2 − 4s+ 8)Y =
4

s
− 4

Y =
4− 4s

s(s2 − 4s+ 8)
=
A

s
+

Bs+ C

s2 − 4s+ 8

4− 4s = A(s2 − 4s+ 8) + (Bs+ C)s

ks2 : A+B = 0
ks : −4A+ C = −4
k : 8A = 4
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(s− 2)2 + 4
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2

(s− 2)2 + 4

y(t) = 1
2

[
1− e2t(cos 2t+ 3 sin 2t)

]



2. naloga
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√
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u = C1J 3
2
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√
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(x)
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(b)

Jn+1(x) + Jn−1(x) =
2n

x
Jn(x)

Jn+1(x) =
2n

x
Jn(x)− Jn−1(x)
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√
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√
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(
sinx
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)
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(− cosx
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− sinx
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Označimo D1 =

√
2
π
C1 , D2 = −

√
2
π
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sinx
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− cosx

)
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(
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)



3. naloga

(a)

1∫
−1

[P2(x) + 1][P1(x) + 1] dx =

1∫
−1

P2(x)P1(x) dx +

1∫
−1

P0(x)P1(x) dx +

1∫
−1

P2(x)P0(x) dx +

1∫
−1

dx = 2

(b)

1∫
0

P2(x)P1(x) dx =

1∫
0

1

2

(
3x2 − 1

)
x dx =

1∫
0

(
3

2
x3 − x

2

)
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1

8

1∫
0

P1(x) dx =

1∫
0

x dx =
1

2

1

8
+ k

1

2
= 0 → k = −1

4

(c)

Pod integralom je soda funkcija, zato:

1∫
0

[P2(x) + 1][P4(x) + 1] dx =
1

2

1∫
−1

[P2(x) + 1][P4(x) + 1] dx =

1

2

1∫
−1

P2(x)P4(x)dx +
1

2

1∫
−1

P0(x)P4(x)dx +
1

2

1∫
−1

P2(x)P0(x)dx +
1

2

1∫
−1

dx = 1


