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1. S pomočjo Laplaceove transformacije rešite enačbo

y(t) = tet − 2et

t∫
0

e−uy(u) du .

2. S pomočo razvoja v potenčno vrsto rešite naslednjo diferencialno enačbo

y′ = 3x2y .

3. Z vpeljavo novih spremenljivk v = x , z = x − y rešite parcialno diferencialno
enačbo

uxx + 2uxy + uyy = 0 .

4. Poǐsčite ekstremalo funkcionala

I[y] =

b∫
a

(y2 − y′2 − 2y chx) dx .

5. Za diskretno slučajno spremenljivko, ki ima verjetnostno shemo

X :
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 ,

izračunajte D(X) .



Rešitve

1. naloga

y(t) = tet − 2

t∫
0

et−uy(u) du

y(t) = tet − 2et ∗ y(t) /L
Y (s) = 1

(s−1)2 − 2 1
s−1 Y (s)

Y (s)
[
1 + 2

s−1

]
= 1

(s−1)2

Y (s) = 1[
1+ 2

s−1

]
(s−1)2

= 1
(s+1)(s−1) = 1

2

(
1

s−1 −
1

s+1

)
y(t) =

1

2

(
et − e−t

)
= sh t

2. naloga

y =
∞∑
n=0

Cnx
n

∞∑
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Cnnx
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Cn+1(n + 1)xn =
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3Cn−2x
n

n ≥ 2 → Cn+1(n + 1) = 3Cn−2 → Cn+1 = 3
n+1

Cn−2

n = 0 → C1 = 0 → C3k+1 = 0

n = 1 → C2 = 0 → C3k+2 = 0

C0 poljuben

n + 1 = 3k → C3k = 3
3k
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3. naloga

ux = uv · 1 + uz · 1
uy = uv · 0 + uz · (−1) = −uz

uxx = (uv + uz)x = (uv + uz)v · 1 + (uv + uz)z · 1 = uvv + 2uvz + uzz

uyy = (−uz)y = (−uz)v · 0 + (−uz)z · (−1) = uzz

uxy = (ux)y = (uv + uz)y = (uv + uz)v · 0 + (uv + uz)z · (−1) = −uvz − uzz

uxx + 2uxy + uyy = 0

uvv + 2uvz + uzz + 2(−uvz − uzz) + uzz = 0

uvv = 0

uv = f(z)

u = vf(z) + g(z) , f in g sta poljubni dvakrat odvedljivi funkciji

u = xf(x− y) + g(x− y)

4. naloga

f = y2 − y′2 − 2y chx

fy − (fy′)
′ = 0

2y − 2 ch x− (−2y′)′ = 0

y′′ + y = ch x

r2 + 1 = 0

r1,2 = ±i
yh = A cosx + B sinx

yp = C chx + D shx

C chx + D shx + C chx + D shx = chx

C = 1
2
, D = 0

y = yh + yp = A cosx + B sinx +
1

2
chx



5. naloga

E(X) = 1 1
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=
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(
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D(X) = E(X2)− E2(X) = 791
36
−
(
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)2
=

2555

1296


