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Rešitve

1. naloga

sY (s)− 2aY (s) + (a2 + 1)
Y (s)

s
=

1

s[
s2 − 2a+ (a2 + 1)

]
Y (s) = 1

Y (s) =
1

(s− a)2 + 1
= F (s− a) , F (s) =

1

s2 + 1

L[eatf(t)] = F (s− a) → y(t) = eat sin t



2. naloga

y =
∞∑
n=0

Cnx
n

y′ =
∞∑
n=1

Cnnx
n−1

y′′ =
∞∑
n=2

Cnn(n− 1)xn−2

∞∑
n=2

Cnn(n− 1)xn−2 +
∞∑
n=0

Cnx
n+1 = 0

∞∑
n=0

Cn+2(n+ 2)(n+ 1)xn +
∞∑
n=1

Cn−1x
n = 0

2C2 +
∞∑
n=1

[
Cn+2(n+ 2)(n+ 1) + Cn−1

]
xn = 0

C2 = 0 , Cn+2 =
−1

(n+ 2)(n+ 1)
Cn−1

y(0) = 1 → C0 = 1 , C3 = −1
6

, C6 = 1
180

, . . .

y′(0) = 0 → C1 = 0 → C3k+1 = 0

C2 = 0 → C3k+2 = 0

y = 1− 1

6
x3 +

1

180
x6 − · · ·



3. naloga

u(x, t) = F (x)G(t)

F (x)G′(t) = c2F ′′(x)G(t)

1

c2
G′(t)

G(t)
=
F ′′(x)

F (x)
= −λ2

F ′′(x) + λ2F (x) = 0
F (x) = A cosλx+B sinλx
x = 0 → A = 0
x = 10 → B sin(λ10) = 0 → λn = nπ

10

Fn(x) = Bn sin
(nπ

10
x
)

, n = 1, 2, . . .

1

c2
G′(t)

G(t)
= −λ2n

Gn(t) = Cne
−λ2nc2t

u(x, t) =

∞∑
n=1

An sin
(nπ

10
x
)
e−(

nπc
10

)2t

t = 0 →
∞∑
n=1

An
(
nπ
10
x
)

= sin πx
10

An = 0 za vsak n razen A1 = 1

u(x, t) = sin
(
πx
10

)
e−(

πc
10

)2t



4. naloga

Zapǐsemo Eulerjevo diferencialno enačbo za funkcional

F (y) =

1∫
0

(
y′2 + x2 + λy2

)
dx

2λy − (2y′)′ = 0
y′′ − λy = 0

Karakterisična enačba r2 − λ = 0 ima korena r1,2 = ±
√
λ

Ločimo tri primere:

λ = k2 > 0
y = Aekx +Be−kx

x = 0 → A+B = 0 → B = −A
x = 1 → A

(
ek − e−k

)
= 0 → A = B = 0 → y = 0

Ni ekstremala, ker ne zadošča pogoju
∫ 1

0
y2 = 2

λ = 0
y = Ax+B
x = 0 → B = 0
x = 1 → A = 0 → y = 0
Ni ekstremala, ker ne zadošča pogoju

∫ 1

0
y2 = 2

λ = −k2 < 0
y = A cos kx+B sin kx

x = 0 → A = 0
x = 1 → k = nπ → y = B sin(nπx) , n ∈ N
y vstavimo v pogoj

∫ 1

0
y2 = 2 in določimo konstanto B :

1∫
0

B2 sin2(nπx) dx = B21

2
= 2 → B = ±2

y = ±2 sin(nπx) , n ∈ N



5. naloga

∞∫
−∞

p(x) dx = 1 → A

1∫
0

x(1− x) dx = A
1

6
= 1 → A = 6

P
(
X ≤ 1

2
|1
3
≤ X ≤ 2

3

)
= P

(
X ≤ 2

3

)
=

2
3∫

0

6x(1− x) dx =
20

27


