(1) Rieste okrajovid tlohu
cos’z u’ —sin2z u =cosx, 0 <z <%, v'(0) =u(f) =

(cos® ) = —2sinx cosx = — sin 2z.
(cos xu') =cosz, cos?x u =sinw + ¢y,
U sin x c1
, " cos?z cos? z”
u (O) = C = 0,

(subst. cosz =1t) u(r) = ——
u(%):2+02:():>€2—2
u(r) = - — 2.

CcosxT
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(2) Rieste ulohu na vlastné hodnoty a vlastné funkcie.
W4+ du=0,0<z<2 v0)=1(2)=0.

x)=0=X1>0

aA) A=0, = uz) =c +cx

W(0)=u'(2)=c=0, c; =1, = A =0, up(x) =1,
b) A >0, u(x) = ¢; cos vV Az + ¢y sin vz,

() = —VAep sin VAz + Vs cos VAz,
"0)=vVAa=0= ¢, =0, ¢; =1, u(z) = cos VA,
'(2) = —vAsin2vA = 0 = 2V/\ = n, )\:”7”.

n %)Q,Un( ) =cosFw, n=0,1,2...
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(3) Rieste okrajovi tlohu

A=0,0<z<2m O0<y<l1,
u(0,y) = dpu(2m,y) = u(z,0) =0, u(x,1) ==z

Riesenze:

u(z,y) = X(z)Y (y).
Po dosadeni do rovnice:
XY + XY = O/ﬁ,

Y = \Y(y) =0,

" " " "
XY g XYy

X"+ 22X =0, X(0) = X'(27) = 0.

Z prvej okrajovej podmienky: A > 0, X (x) = sin Vaz,
7 druhej okrajovej podmienky:

X'(21) = VAcos(VA27) = 0 = VA2r = B LT
\/X:2”4_1, A=, = (2 1) X = X, (z) =sin 2217,
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Dosadenim do rovnice pre Y:
Y/ — (2221)Y, =0, Y,(0) =0,

n 1
Y, )—ancoshzn 1y+b smh2 Ly, 0 <y < 1.
Y, )—ancoshO—an—O

(v
(0

Y, (y) = b, sinh 2” Ly, 0<y<1.
(

e

n Ji,y) (y)Xn(«T> = b, sinh 2n_1yy gin 2n=Ll..
) =

1
> by sinh 22y sin sinh 221y,

u(z,y

7 nenulovej okrajovej podmienky:

u(x,1) =2 =37 b,sinh 2L sin 2Ly,

Fourierove koeficienty:
. _ 27 . _
B,, = b,, sinh 2"4 L — % rsin 22ty =

0 4
L(2m( 4 2n—1 _ 16(=n"t
7 Jo (2n—1)COS T rdr = Cn_1)%r
b — 16(—1)"1
n 7 (2n—1)27sinh %'
Vysledok:
RS 16(—1)n 1! 2n 1 2n
U(ZE,’y) - Z” 1 (2n—1)27 sinh 2" 1 sinh 4




