(1) Rieste okrajovid tlohu

u(z,y) =

Au = g:;Jrgz“—O, O<z<m 0<y<2,
(0 y) 8;,;(7T y) _U<,I‘,0) :07 u(‘%‘72> =

u(z,y) = X(2)Y (y),

X'@) Y

X(x) Y(y) ;

Y'(y) =AY (y) = 0.

X"(z) + AX(z) = 0, X(0) = X'(x) =0,

A >0, X(2) = ¢, cos VAz + cosinv Az,

X(0)=¢=0, c =1, X(x) =sinvVAz

X'(m) = VAcosmV/A =0,
™= (2n — )2,\/_— 2=l neN,

A== (37,
X(z) = Xp(x) = sin 222
Vi) = (357) Yaly) =0, n € N,

(%5
(y) = a, cosh 254y + b, sinh 21y,
0)=a,=0, = Y,(y) =b, smh2” y, n € N.
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S S 2n — 1 2n — 1
x,y) = Zun(x,y) = an sinh n2 y sin 712 x.
n=1 =1

r=u(x,2) = > bysinh(2n — 1) sin 22z
B, = bysinh(2n — 1) = 2 [Tz sin 21z do =

2
2

2n—1 ™ n—1
2 —2cos = T 2cos = . 8(_1)"*1
T <|:$ 2n—1 i|0 + fO 2n—1 dr) = m(2n—1)2"

B, B 8(—1)"!

= = N.
Smh(2n— 1) 7(2n—1)2Zsmh@n 1)’ " ©
8(—1) 1 2n—1 . 2n—1
E sinh y sin
7(2n — 1)2sinh(2n — 1) 2 2

n=1
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(2) Rieste okrajovi ﬁlohu
Au(z,y) =0, 22 +y* <1, >0, y >0,
u(@,0) = 2(0,y) = 0, 2(x,y) = 1, ak 2 +y* = 1,

8r+8<p O’
, B(lp)=1,0<r<1, 0<p<Z
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rPR'(n+rR(r) _ _ ®"(p) _ \
R(r) ®(p) ’

rR"+rR —AR=0, 0<r <1

D"+ =0, 0<p<T; ©0)=2(F)=0.

A >0, ®(p) = c1 cos(VAp) + casin(vAp),
@(0)261:O:>61:O, =1

'(T) = cos(VAZ) =0= VAT =(2n—1)T, ne N
A=\, =(2n—1)% ®,(p) =sin(2n—1)p, ne N
r?R!'+rR, —(2n—1)?R, =0, 0<r < 1,

Ru(r) = apr®™ ' 4 b,r=®=D b, =0, ne N
Un (1, 0) = Rp (1)@, () = a,r®" sin(2n — 1),

u(r, ) = Y o un(r, @) = 207 anr®sin(2n — 1),

L= %(LS@) =3 a,(2n —1)sin(2n — 1),
A, =a,(2n—1) —4f0 sin(2n — 1)pdp =

A 4
n — = s € N.
T | (2n —1)27 "

o) 4 L
U(Ta 90) = Z m’f’Q ! Sln(2n — 1)g0.
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(3) Rieste zac¢iato¢no-okrajovi tilohu
u_yPu—0,¢t>0,0<z<;
9u(t,0) =u(t,1) =0, u(0,z) =z — 1.

u(t ) = T(OX (2), o= X =,
T+ ANT(t) = 0,

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

A >0, X(2) = ¢, cos vV Az + cpsinvz,

X/(O):CQ\/X:O:>02:O, =1
(z) = cos VA,
(1) =cosVAl=0=>VA=(2n— 1%, n=1,2,...

27
2
=\, = [M} , Xp(z) = cos @by n=1,2,...
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T+ 4|2 T (1) =0 =

To(t) = ape” @07 p =12 .

(2n-1)2x? 2n—1
u(t,z) = 300 ape P oos BTy

r—1=u(0,2) =>>7 a,cos (2";1)7%,

a, =2 fol(m — 1) cos (2";1)7% dx

1
2sin Zn-lr, 1 2sin Znbm,
=2 ({(ﬂf— I)W]O_fo ﬂTan)

8
— m2(2n—1)2"
> 8 _ 2,2 (277, — 1)71’
o (2n—1)*7%t
u(t,x) = Z o 1P 1)26 cos ~————1.




(4) Rieste zaciato¢no-okrajovi tlohu

%——2—0 t>0, 0<z<m;

0
u(t,0) =u(t,m) =0, u(0,z) = x2 — .

u(t,z) = T(t)X(2), 7 =5 ==,

T + \T'(t) =0,

X"+ AX, X() X(m) =0,

A >0, X(2) = ¢, cos VAz + cpsin vz,

T +n?T,(t) = 0= T,(t) = aye ™, n=1,2, ...
u(t,z) = 320 aye " tsinna,

2? —mr = u(0,z) =Y 0 apsinnz,

an = 2 [ (x* — mz) sinna dx

=2 ([(=? —wx}w] +fo (22 — m)2pt dx)
= 2 ([(20 — mysnge] — [ 2unpe )

[corslgzz}g — 4[(_71—713_1} .

— A=) —1] e
u(t,z) = Z %e‘" " sin na.
n=1




