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Resi parcialno diferencialno enacbo (x y)=0

2
> aaxz u(x,y) =0.
» Lu(x,y) = f(y).
> u(x,y) = f(y)x+g(y)
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Ixdy
> 2 u(x,y) = f(x).
> u(x,y) =f(x)+g(y)

u(x,y) = 0.



2U(X7)/) _|_ au(X7)/) — 0

Resi parcialno diferencialno enacbo 0
Ox0y ox

02 0
axayu(x7.y) + au(xv}/) =0.

» Uvedemo novo spremenljivko u(x, y)x = v(x,y).
» v(x,y)y +v(x,y) =0—= v(x,y) = f(x)e .

> u(x,y) = fl(x)e” = u(x,y) = f(x)e™” + g(y).
> u(x,y) = f(x)e™” +g(y).



Regi parcialno diferencialno enagbo 2 ( ) 4 u(x,y) =0

2

0
> WU(X7)/)+ U(Xay) =0.

» u(x,y) = f(y)cosx + g(y)sinx.
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Resi parcialno diferencialno enacbo ”ay =X

0
> aiyu()ﬂ)/) =X

» u(x,y) =xy+ f(x).



Resi parcialno diferencialno enatbo
0%u(x.y) ( ,y) _
oxay T +x+y=0

9%u du
axayu(x,y) + au(x,y) +x+y=0.

» Uvedemo novo spremenljivko
u(x, y)x = v(x,y) = v(x,y)y +v=—x—y.
> Resitev homogene enatbe v, + vy = 0 je v, = f'(x)e™Y.

» Partikularna resitev v(x,y) = C(y)e”.

» V(x,y)y +V(x,y)=—x—y = C(y)eY = C(y)e ¥ +
Cly)eV =—x—y—=C(y)=(—x—-y)e’ =

» C(y)=—xe¥ —ye¥ + €& = V(x,y) = —x—y+1.

» u(x,y)x =v(x,y)=f'(x)e Y = x—y+1—

y)
> ulxy) = F()e™ = —xy —x+g(y)
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» Vzamemo, da je y konstanta.

» Navadna diferencialna enacba ima lo€ljive spremenljivke.
» Pigemo v(x) = u(x,y) —

» Vv =2xyv — d—v" = 2x y dx.

> In|v| = x2y +In|C| = v(x) = C &Y.

> u(x,y) = C(y)e™.
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» Uvedemo novo spremenljivko in vzamemo, da je y konstanta.

»v(x)=ulx,y)x > vEx =y > x%E =y —v.

» Loc¢imo spremenljivke dv_ _ dx
y—v X

» Inly—v|=In|x|+In|C| 2y —-v=Cx—v=y—Cx

> u(x,y)x =y F(y)x = ulx,y) = xy + F(¥)% +g(y)-
2

> u(x,y)=xy+ f(y)% +g(y)-



u(x,y) 4 du(x,y)
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» Uvedemo novo spremenljivko in vzamemo, da je x konstanta.
» v(y) =u(x,y)y >V +v=xy.
» Resitev homogene enatbe je v(y) = Ce™.
» Nastavek za partikularno reditev v(y) = C(y)e .
> C(y)e—y =xy = C(y) =xye’ = Cy) = x(ye — &)
» V(y)=xy—x—=v(y)=xy—x+ Ce™.
» u(x,y)x =xy —x+f(x)e’ = u(x,y) =
sxy? —xy+f(x)e™ 4 g(x).

1
> u(x,y) = §Xy2 —xy+ f(x)e™ + g(x).



Vpelji nove spremenljivke in resi enacbo

0?u(x,y) 0?u(x,y) Pu(xy) _ _ _
T_2 Ixdy + dy? =0 t=x z=x+y.

Ou  Oudt . Ju 0z

Ox Otox 0zOx

Qu _ Ou 9t 4 Qu 9z

dy — 0t dy 0z dy *

> U= Up Uy Uy = Uy = Ui = (U Up)e + (U +uz), =
Ut + 2Ugz + Uzz, Uyy = Uzz =7 Uxy = (Ut + Uz)z = Utz + Uz Z.

> Uxx_2uxy+uyy = Ut +2Utz + Uz — 2Usz — 2Uzz + Uz = Uy = 0.

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

> u(x,y) =f(x+y)x+glx+y)



Vpelji nove spremenljivke in resi enatbo

Xau((?f(y) _ yaug;y) = 2u(x,y), t = X2 7 = Xy

du __ du du du __ Ou
>§—2X$+y?—>afy—X7
ou __ ou z Ou ou __ Ju

> \/E2\/EUt + \/E%Uz - %\/EUZ =2u

> 2tut:2u—>d—;’:%

> u(x,y) = x*F(xy).

— u=tf(z)



Vpelji nove spremenljivke in resi enacbo

P au7
aE@y)"' ax(ay)_2 ag/y)—O t=x+y, z=2x—y

> Uy = Ur +2u; Uy = U — Uy —
> UXX - (Ut + 2uZ)f_’ + 2(ut + 2UZ)Z — Utt + 4Utz + 4“223
Uy = (Ut — Uz)e — (U — Uz)z = Ut — 2Upz + Ugg,
qu - (Ut + 2UZ)I’ — (Ut + 2Uz)z.
> Usx — 2ny + Uy = U + Ut + Uz — 2Up, — 2U,Z + Uy —
Uy = 0.
» u="f(z)t+g(z) = u(x,y) = f(2x —y)(x + y) + g(2x — y).
> u(x,y) =f(2x —y)(x +y) +g(2x —y).



Poid¢i resitev diferencialne enacbe a“g;’” T a“g;’y) —0v
obliki u(x,y) = X(x)Y(y)

» Vstavimo u(x,y) = X(x)Y(y),
X'()Y(y)+Xx)Y'(y) =0—
/ !
LX) L Y
X(x)  Y(y)
X Y0,
X(x) Yiy)
> kjer je k parameter nodvisen od x in y.
» X = kdxin & = —kdy —
» X(x) = Ae’™in Y(y) = Be ™k —
> u(x,y) = Cek=)

> Velja




Pois¢i resitev diferencialne enatbe x?u,, + 3y?u =0v
obliki u = XY

» X°X'Y +3y2XY =0 —
XY

» X2 = +3y2 =0
Xy
> X2§’ — _3y2% — k,
> kjer je k parameter nodvisen od x in y.
> %:k% in %:—3y2d—{dy—>

3
> X(x) = Ae % in Y(y) = Be % —

ky3

> u(x,y) = Ce v %



Pois¢i resitev diferencialne enatbe uy + yu, = 0 v obliki
u = XY, ki ustreza pogojema u(1,0) =1in u(0,1) = 2.
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X
XY4+yXY'=0— —4+y—-=0—

X Y
XY, —y y = k, kjer je k parameter nodvisen od x in y.
ﬁ = kdx in dy = —ydy —

2 2
X(X) = Ae* in Y(y) = Be*ky? — U(X,y) — Cekx—k%.
u(1,0) = Cek =1in u(0,1) = Ce™2 =2
k=—1%log4, C =43
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