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Reši parcialno diferencialno enačbo ∂2

∂x2u(x , y) = 0

I
∂2

∂x2
u(x , y) = 0.

I ∂
∂x u(x , y) = f (y).

I u(x , y) = f (y)x + g(y).



Reši parcialno diferencialno enačbo ∂2u(x ,y)
∂x∂y = 0

I
∂2

∂x∂y
u(x , y) = 0.

I ∂
∂x u(x , y) = f ′(x).

I u(x , y) = f (x) + g(y).



Reši parcialno diferencialno enačbo ∂2u(x ,y)
∂x∂y + ∂u(x ,y)

∂x = 0

I
∂2

∂x∂y
u(x , y) +

∂

∂x
u(x , y) = 0.

I Uvedemo novo spremenljivko u(x , y)x = v(x , y).

I v(x , y)y + v(x , y) = 0→ v(x , y) = f ′(x)e−y .

I ux(x , y) = f ′(x)ey → u(x , y) = f (x)e−y + g(y).

I u(x , y) = f (x)e−y + g(y).



Reši parcialno diferencialno enačbo ∂2u(x ,y)
∂x2 + u(x , y) = 0

I
∂2

∂x2
u(x , y) + u(x , y) = 0.

I u(x , y) = f (y) cos x + g(y) sin x .



Reši parcialno diferencialno enačbo ∂u(x ,y)
∂y = x

I
∂

∂y
u(x , y) = x

I u(x , y) = x y + f (x).



Reši parcialno diferencialno enačbo
∂2u(x ,y)
∂x∂y + ∂u(x ,y)

∂x + x + y = 0

I
∂2u

∂x∂y
u(x , y) +

∂u

∂x
u(x , y) + x + y = 0.

I Uvedemo novo spremenljivko
u(x , y)x = v(x , y)→ v(x , y)y + v = −x − y .

I Rešitev homogene enačbe vhy + vh = 0 je vh = f ′(x)e−y .

I Partikularna rešitev v(x , y) = C (y)ey .

I v(x , y)y + v(x , y) = −x − y → C ′(y)e−y − C (y)e−y +
C (y)e−y = −x − y → C ′(y) = (−x − y)ey →

I C (y) = −xey − yey + ey → v(x , y) = −x − y + 1.

I u(x , y)x = v(x , y) = f ′(x)e−y − x − y + 1→

I u(x , y) = f (x)e−y − x2

2
− x y − x + g(y).



Reši parcialno diferencialno enačbo ∂u(x ,y)
∂x = 2x y u(x , y)

I Vzamemo, da je y konstanta.

I Navadna diferencialna enačba ima ločljive spremenljivke.

I Pǐsemo v(x) = u(x , y)→
I v ′ = 2x y v → dv

v = 2x y dx .

I ln |v | = x2y + ln |C | → v(x) = C ex
2y .

I u(x , y) = C (y)ex
2y .



Reši parcialno diferencialno enačbo ∂u(x ,y)
∂x + x ∂2u(x ,y)

∂x2 = y

I Uvedemo novo spremenljivko in vzamemo, da je y konstanta.

I v(x) = u(x , y)x → v + xv ′ = y → x dv
dx = y − v .

I Ločimo spremenljivke dv
y−v = dx

x .

I ln |y − v | = ln |x |+ ln |C | → y − v = C x → v = y − Cx .

I u(x , y)x = y + f (y)x → u(x , y) = x y + f (y) x
2

2 + g(y).

I u(x , y) = x y + f (y)
x2

2
+ g(y).



Reši parcialno diferencialno enačbo ∂2u(x ,y)
∂y2 + ∂u(x ,y)

∂y = xy

I Uvedemo novo spremenljivko in vzamemo, da je x konstanta.

I v(y) = u(x , y)y → v ′ + v = x y .

I Rešitev homogene enačbe je v(y) = Ce−y .

I Nastavek za partikularno rešitev v(y) = C (y)e−y .

I C ′(y)e−y = x y → C ′(y) = x y ey → C (y) = x(yey − ey )

I v(y) = x y − x → v(y) = x y − x + Ce−y .

I u(x , y)x = x y − x + f (x)e−y → u(x , y) =
1
2x y

2 − x y + f (x)e−y + g(x).

I u(x , y) =
1

2
x y2 − x y + f (x)e−y + g(x).



Vpelji nove spremenljivke in reši enačbo
∂2u(x ,y)

∂x2 − 2∂2u(x ,y)
∂x∂y + ∂2u(x ,y)

∂y2 = 0, t = x , z = x + y .

I
∂u

∂x
=

∂u

∂t

∂t

∂x
+

∂u

∂z

∂z

∂x
.

I ∂u
∂y = ∂u

∂t
∂t
∂y + ∂u

∂z
∂z
∂y .

I ux = ut + uz uy = uz → uxx = (ut + uz)t + (ut + uz)z =
utt + 2utz + uzz , uyy = uzz → uxy = (ut + uz)z = utz + uzz .

I uxx−2uxy +uyy = utt +2utz +uzz−2utz−2uzz +uzz = utt = 0.

I u = f (z)t + g(z)→ u(x , y) = f (x + y)x + g(x + y).

I u(x , y) = f (x + y)x + g(x + y).



Vpelji nove spremenljivke in reši enačbo

x ∂u(x ,y)
∂x − y ∂u(x ,y)

∂y = 2u(x , y), t = x2, z = x y

I ∂u
∂x = 2x ∂u

∂x + y ∂u
z →

∂u
∂y = x ∂u

z

I ∂u
∂x = 2

√
t ∂u∂x + z√

t
∂u
z →

∂u
∂y =

√
t ∂u∂z .

I
√
t2
√
tut +

√
t z√

t
uz − z√

t

√
tuz = 2u

I 2tut = 2u → du
u = dt

t → u = tf (z)

I u(x , y) = x2f (xy).



Vpelji nove spremenljivke in reši enačbo
∂2u(x ,y)

∂x2 + ∂2u(x ,y)
∂x∂y − 2∂2u(x ,y)

∂y2 = 0, t = x + y , z = 2x − y

.

I ux = ut + 2uz uy = ut − uz →
I uxx = (ut + 2uz)t + 2(ut + 2uz)z = utt + 4utz + 4uzz ,

uyy = (ut − uz)t − (ut − uz)z = utt − 2utz + uzz ,
uxy = (ut + 2uz)t − (ut + 2uz)z .

I uxx − 2uxy + uyy = utt + 2utz + uzz − 2utz − 2uzz + uzz →
utt = 0.

I u = f (z)t + g(z)→ u(x , y) = f (2x − y)(x + y) + g(2x − y).

I u(x , y) = f (2x − y)(x + y) + g(2x − y).



Poǐsči rešitev diferencialne enačbe ∂u(x ,y)
∂x + ∂u(x ,y)

∂y = 0 v

obliki u(x , y) = X (x)Y (y)

I Vstavimo u(x , y) = X (x)Y (y),
X ′(x)Y (y) + X (x)Y ′(y) = 0→

I
X ′(x)

X (x)
+

Y ′(y)

Y (y)
= 0.

I Velja
X ′(x)

X (x)
= −Y ′(y)

Y (y)
= k,

I kjer je k parameter nodvisen od x in y .

I dX
X = k dx in dY

Y = −k dy →
I X (x) = Aekx in Y (y) = Be−ky →
I u(x , y) = Cek(x−y)



Poǐsči rešitev diferencialne enačbe x2uxy + 3y 2u = 0 v
obliki u = XY

I x2X ′Y ′ + 3y2XY = 0→

I x2X
′

X

Y ′

Y
+ 3y2 = 0→

I x2 X ′

X = −3y2 Y
Y ′ = k ,

I kjer je k parameter nodvisen od x in y .

I dX
X = k dx

x2 in dY
Y = −3y2 dy

k dy →

I X (x) = Ae−
k
x in Y (y) = Be−

y3

k →

I u(x , y) = Ce−
k
x
− y3

k



Poǐsči rešitev diferencialne enačbe ux + yuy = 0 v obliki
u = XY , ki ustreza pogojema u(1, 0) = 1 in u(0, 1) = 2.

I X ′Y + yXY ′ = 0→ X ′

X
+ y

Y ′

Y
= 0→

I X ′

X = −y Y ′

Y = k, kjer je k parameter nodvisen od x in y .

I dX
X = k dx in dY

Y = −y dy →

I X (x) = Aekx in Y (y) = Be−k
y2

2 → u(x , y) = Cekx−k
y2

2 .

I u(1, 0) = Cek = 1 in u(0, 1) = Ce−
k
2 = 2

I k = −1
3 log 4, C = 41/3.
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