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1. (40%) Z Laplacovo transformacijo poǐsčite rešitev y(t) diferencialne
enačbe

y′′′ + y′ = 1
y(0) = 1
y′(0) = 2
y′′(0) = 0

2. (30%) Z nastavkom y =
∞∑
n=0

Cnx
n rešite diferencialno enačbo

xy′′ − xy′ − y = 0

(a) (20%) Zapǐsite rekurzijsko formulo za koeficiente Cn .

(b) (10%) Izrazite rešitev z elementarnimi funkcijami .

3. (30%) Poǐsčite vsaj eno rešitev diferencialne enačbe

(x4 − x2)y′′ + (4x− 2x3)y′ − (6 + 10x2)y = 0

Navodilo: Vpeljite neznano funkcijo y = x2z .



Rešitve

1. naloga

s3Y − s2 − 2s + sY − 1 =
1

s

(s3 + s)Y =
1

s
+ (s2 + 1) + 2s

Y =
1

s2(s2 + 1)
+

(s2 + 1)

s(s2 + 1)
+

2s

s(s2 + 1)
=

1

s2
− 1
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+

1

s
+
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s2 + 1

y(t) = t + 1 + sin t

2. naloga

a)

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−1 −
∞∑
n=1

Cnnx
n −

∞∑
n=0

Cnx
n = 0

∞∑
n=1

Cn+1(n + 1)nxn −
∞∑
n=1

Cnnx
n −

∞∑
n=0

Cnx
n = 0

∞∑
n=1

[Cn+1(n + 1)n− Cnn− Cn]xn − C0 = 0

C0 = 0 , Cn+1(n + 1)n = Cn(n + 1)

C0 = 0 , Cn+1 =
Cn

n
, n = 1, 2, . . .



b)

C1 , C2 = C1 , C3 =
1

2
C1 , C4 =

1

2 · 3
C1 , . . . Cn =

1

(n− 1)!
C1

y = C1x + C1x
2 + C1

x3

2!
+ · · ·C1

xn

(n− 1)!
+ · · ·

y = C1xe
x

3. naloga

y = x2z

y′ = 2xz + x2z′

y′′ = 2z + 2xz′ + 2xz′ + x2z′′

(x4−x2)(2z+4xz′+x2z′′)+(4x−2x3)(2xz+x2z′)−(6+10x2)x2z = 0

(x4 − x2)x2z′′ + (4x5 − 4x3 + 4x3 − 2x5)z′+

+(2x4 − 2x2 + 8x2 − 4x4 − 6x2 − 10x4)z = 0

(x4 − x2)x2z′′ + 2x5z′ − 12x4z = 0

(x2 − 1)z′′ + 2xz′ − 3 · 4z = 0

Legendrova dif. enačba, n = 3

z = P3(x)

y = x2P3(x)


