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1. (30%) Izrazite funkcijo J ′′1 (x) z Besselovima funkcijama J0(x) in J1(x) .

2. (40%) Poǐsčite rešitev u(x, t) parcialne diferencialne enačbe

ut + u = uxx

ux(0, t) = 0

ux(π, t) = 0

u(x, 0) = 2 sin2 x .

3. (30%) Poǐsčite ekstremalo funkcionala

F (y) =

1∫
0

√
y(1 + y′2) dx

y(0) = 1
2

y(1) = 1
2 .



Rešitve
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2. naloga

u = F (x)G(t)

F (x)G′(t) + F (x)G(t) = F ′′(x)G(t)

G′(t)

G(t)
+ 1 =

F ′′(x)

F (x)
= −k2

F ′′(x) + k2F (x) = 0

r2 + k2 = 0

r1,2 = ±ki
F (x) = A cos(kx) +B sin(kx)

F ′(x) = −Ak sin(kx) +Bk cos(kx)

x = 0 → B = 0

x = π → sin(kπ) = 0 → k = n = 0, 1, 2, . . .

Fn(x) = An cos(nx)

G′(t)

G(t)
+ 1 = −n2∫

dG

G
=

∫
−(n2 + 1)dt

lnG = −(n2 + 1)t+ lnC

Gn(t) = Cne
−(n2+1)t

u(x, t) =
∞∑
n=0

bn cos(nx)e−(n
2+1)t

t = 0 →
∞∑
n=0

bn cos(nx) = 2 sin2 x = 1− cos 2x

b0 = 1 , b2 = −1 , bn = 0

u(x, t) = e−t − e−5t cos 2x



3. naloga
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