(1) Rieste okrajovu ulohu
Au:@+i—0 O<z<m 0<y<2,

8."52 oy?
u(z,y) = X(2)Y(y),
X'@) _ Yy
X (x) Y(y) ’
Y'(y) =AY (y) =

X"(x) 4+ AX(z) =0, X(0) = X'(7) =0,
A>0, X(z) = sinvz.

X'(m) = VAcos VAT =0=VAr=(2n - 1) = VA =
A

=\, = (2”—1)2, X(z) = X, (z) =sin 2522, n e N.

Yy — (251)° Yn( )=0,neN,
Y.(y) =a,c h2” Y+ by Slnh2" Ly.
Y (0) = by, 2" 1—0 = Y,(y )—ancoshQ" Ly.

un(x,y) = Yo (y)Xn(z) = ay cosh 2” Ly sin 2”;1x,

. - 2n—1  2n—1
y):;un(%y):ZanCOSh n2 ysin n2 x.

z=u(z,2) = > a,cosh(2n — 1)sin 221z,

A, = aycosh(2n —1) = %foﬁ wsin 2Ly dy = 8(—n"—!

m(2n—1)2>
A 8(—1)n1t
an = n = ( ) , n (S N.
cosh(2n —1)  w(2n — 1)2 cosh(2n — 1)

g(—1)n~t . 2n—1
sh(2n — 1)ys :
u(,y) Z m(2n — 1)2 cosh(2n — 1) cosh(2n = 1)ysin 2

(2) Rieste okrajovu ﬁlohu
Au(z,y) =0, 22 +y> <4, 2>0, y >0
u(z,0) = u(0,y) =0, gz =1, ak2®> +92 =4

r2Au(r,g) =38 4188 £ 54 =0, 0<r <2, 0<p<3.

u(r, ) = R(r)®(p),

7'2R”+7'R/ _ @// _ A
R(r) ()

r?R"+rR —AR=0, 0<r<2.
D4 AD =0, 0<p<I; B0)=D(Z) =0.
A >0, O(p) = sin(v ),
(%) =sin(vVAZ) = 0= VAL =nr,
A=A, = (2n)?%, @,(p) =sin2np, n € N.
R’ +rR!, — (2n)’R, =0, 0 <r <2 = R,(r) = a,r*",

Un(r,0) = Ry (r)®,(¢) = apr®sin2nep,, n € N
1



p) = Z un(r, p) = Z an 7" sin 2n4p.
n=1 n=1

1= 8“ 2(2,) = Zzozl a,2n2%" 1 sin 2n¢p,

A, = 2n22" Ya, =2 [[sin2npde = 21— (=1)"],
A, 21— (=1)"]

T 9p22n—1 T p92np2

u(r,p) = Z wr% sin 2ny = Z w (g)Qn sin 2n.

™

, n€N.

(3) Rieste ulohu na vlastné hodnoty:
Au+du(z,y) =0, u<z <2m 0<y<l,

u(0.y) = 2. y) = 22(2,0) = B2(z.1) = 0
U(.%‘,y) :X(Z')Y(y), A=p+v,
X”+/~LX( ) =0, X() X(2m) =0,

o = (2

)
Y"+vY(y)=0, Y(0)=Y'(1) =0,
v, = (nm)?, ()—cosmry,neNo

m
; Xm(z) =sin Fx, m € N.

mY 2 9 . m
Amn = (5) + (n7)*, Um,n = sin - zcosnmy, m & N, n € Ny.

(4) Rieste zaciatoéno-okrajovi tlohu
—32u — 9u(t,0) = 2%(t,1) =0, u(0,2) =

at ox2 — 7 Ox
u(t,x) = T(t) X (z),
L/ _ X// _ 7A

3T X ’

T' + 3A\T(t) = 0,

X"+ XX, X'(0)=X'(1) =0,

A Z 0, /\0 = O, Xo(x) = 1,

A>0, X(z) = cos vz,

X'(1) = —VAsinVAl =0=>VA=nm, n=1,2,...

A=\, =n?n?, X, (z) =cosnmz, n=0,1,2, ...
T + 3n2m2T(t) = 0 = Tp(t) = ane 3" ™, n=0,1,2,...

u(t,z) =307, ane 3™t cos nrra,

z=u(0,z) =Y ", a,cosnrx,
1 1 2[(—1)"—1
ap = [, wdr = 1, a, = 2 [, xcosnmxdr = %

I =2~ -1
u(t,x) = 3 + Z %6_3”2”% COSNTTX.
n=1




