(1) Rieste okrajovid tlohu
Au=33+54=00<2<2 0<y<l,

u(2,0) = u(z,1) = u(0,y) =0, F4(2,y) = 1.

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

X"(z) = AX(z)=0

Y”(y)+AY(y) =0, Y'(0)=Y(1) =0.

A> 0, Y(y) = (1 COS \/Xy + co sin \/Xy,

Y'(y) = —erV A sin VY 4+ eav/ A cos VI,

YV (0)=coVA=0=c,=0, ¢; =1,

Y(y) = cos vy, Y(1) = cos VA =0= VA= &7
A=A = Wv Y (y) = Yi(y) = cos @y, k=1,2, ..

X! — N Xp(z) =0, X — &Xk( ) =0
Xi(x) = ag cosh % DL :Jc+b sinh ZAU7 o
Xp(0) =ar, =0= Xk( ) = by, sinh %x

up(z,y) = Xe(2)Ye(y) = bi sinh (2’“;1)“3; cos (Qk Dusn

1 = %(27y) = Zzozl b 2k21)71' COSh(2]€ )7TCOS (2k— 1) y.
B, = bk@ cosh(2k — 1) = 2f01 1 cos 2k21 yd

_ 4 < (k=) __ 4(=1)F !
= @0 M T T (@D
8(—=1)k-1
by = @k—D7 Er = 2(2 ) I .
=5-% cosh(2k—1)m (2k—1)%72 cosh(2k—1)7
8(=1+! (2k—1)7 (2k—1)m
u(z,y) = >0, (2k—1)272 cosh(2k—1)= sinh == cos =5y

(2) Rieste okrajovi ulohu
Nu(z,y) =1, 22 +y* < 1, u(z,y) =0, ak 22 +y> = 1.

iz+7{g¢+;g¢g_1 0<r<l.

P24 B P2 0<r <1, 0<¢<2m u(l,¢) =0
u(r. @) = R(r), 0<r <1, R(1) =0,

T2R//( )+TR/(T):T2, TR//+R/ZT7

(rR () =r, R(1) =0,

rR(r)=4ir?+C, R(r)=ir+ <,

R(r) = 3r*+Cy Inr+Cs, C’l = 0, pretoZe rieSenie je ohranicené.
R(l):i—i_CQ:O:CQ——i’

R(r) = u(r,¢) = %TQ — }1 = i(rg —1),




(3) Rieste zac¢iato¢no-okrajovi tilohu
5 —4‘327”;:0, t>0, 0<z<m,
uw(0,z) =z, u(t,0) = u(t,m) = 0.
ult,) = TX (@), T = X —
T'(£) + ANT(t) = 0, t > 0,
X"(2) + AX () = 0, X(0) = X(7) =0, A > 0.
X (z) = ¢1 cos VAz + ez sin vz,
(0)=c1 =0, o =1, X(x) =sinVz,
(7) = sin vVAr = 0, = VAr = k,
A=\ =k X = Xk,(x) =sinkx, k=1,2,...

e

Tk(t) = ay e_4k Lt > O
up(t, ) = Tp(t) Xy (2) = are ** ' sin kx
u(t,z) =Y oo w2, y) = D0, are~ % sin kx,

€r = U(O {E) Zzo 1 Ak sin kx
_ 2]‘0 rsinkrdr = 2{[ coskx)] +f07r cos kx dl‘}_

u(t,z) =300, 2(_1]3 — e~ Wt gin k.

)k—l

(4) Rieste okrajovi tlohu

Au—gi2+gif—0 0<z<2 0<y<m,
g;‘(a: 0) = a(x ) =u(0,y) =0, u(2,y) = 1.
u(z,y) = X(2)Y(y),

X"(x) = AX(z) =0

Y”(y) + AY(y) =0, Y'(0)=Y"'(1) =0.

a) Ao =0, Y'(y) =0=Yy(y) = c1y + ca.

Y’(O) Yb’(ﬂ) =c=0, o=1=Y(y) =1

b) A >0, Y(y) = cicosVy+ casin vy,

Y'(y) = —eiv/Asin VAy + e2v/A cos VAy,

V() =cVA=0=c,=0, ¢; =1,

Y (y) = cos vy, Y'(7) = —sinvVAr = 0= VA = kn,
A=\, =k Y(y) = Yi(y) =cosky, k=0,1,2,...

X]/CI — )\ka(ZL’) = O, X]/C/ — k’QXk(.Q?) = 0, k= O, 1, 2,
Xo(l’) =ag + boiL‘, X()(O) =ay=0= Xo(l') = bo.’]ﬁ,
Xi(z) = ag cosh kx + by sinh kz.

Xk(0) = ap =0 = Xi(z) = bgsinhkz, k=1,2, ...




I

O(xay) = Xo(l‘)}/g(y) = bol’,
k(x,y) = Xi(2)Yi(y) = by sinh kx cosky, k=1,2,...
(z,y) =D pegur(z,y) = box + Y e by sinh kx cos ky.
u(2,y) = 2by + Y o, by sinh 2k cos ky.
By = 2by = §ﬂ12cdly_1:>b0:%,
By = b sinh 2k = %foﬂlcoskydy =0= bp,=0, k=1,2,...

e g

u(x,y) -3

(5) Rieste okrajovi tlohu
Au(z,y) =0, 22+y> <1, y >0, u(z,y) =1, ak 22+y? = 1.
2§rz+rar+a¢2—o 0<r<1,0<¢<m,

u(r, ))—u(rﬂ)—() u(l,¢) = 1.

u(r, @) = R(r)®(¢),
PRI R () L 90) _
R(r) ao)

r?R'(r) +rR'(r) — AR(r) =0, 0 <r <1,

" (p) + AP(¢) =0, 0 < p <, ®(0) =P(7) =0,
A >0, ®(p) = ¢1 cos VAP + casin VAP,
D(0)=c; =0, g =1,— ®(¢) = sin VA,

®(7) = sin VA = 0,= VA1 = kn,

A=\, = k2, O(¢) = Pp() = sin ko,

r?R'(r) +rR(r) — kK*R(r) =0, 0 <r <1,
R(r) = apr®* +bpr=%, k=1,2,...

by, = 0, pretoze rieSenie je ohranicené.
R(r)=Ri(r)=apr*, k=1,2,..,0<r <1,
uk(r, gb) = Rk(r)(I)k(qb) = CLk’l“k sin /{¢, k= 1, 2,

u(r, @) = > po up(r, @) = > oo axr” sin ke.
1—u(, o) = Zz‘;laksinlw

=2 [7sinkodo = 2[=] 0 = Z[1 - (-1)"],
u(r,¢) = > 00 =1 — (=1)*]r¥ sin ko.

(6) Rieste zacfiato¢no-okrajovi tlohu
u_9%u—0,¢t>0,0<x<2
u(0,z) =z, u(t,0) = u(t,2) = 0.
ult,x) = T()X (2), grg = 32
T'(t) + ONT(t) = 0, t > 0,
X"(x) +AX(z) =0, X(0)=X(2)=0, A>0.
X (z) = ¢ cos V Az + ez sin vz,

X(0)=¢, =0, o =1, X(x) =sinv )z,

—-A




X(2) =sinvVA2=0 = 2v/\ = kn,
A=\, = k22 , X = Xy(z) =sinZa, k=1,2,.

Ti(t) + ONMTi(1) = Ti(t) + OET T (t) =0, t >0,
Ty (t) = age - Et>0,
2.2
ug(t,x) = Ty (t) Xy (x) = are™ Tt gin %’Tx,
27r2
ult,z) = 307 (@, y) = 300, are” T tsin k—”x
u(0,x) = Zk L sin &,

2
ar = zfo x sin EX Srdr =
_1)k71

2{[a(- lf)cos—x} + [ cos ydr} =1

2
1k1 9k7rt

u(t,z) = Zk1 =L e sin e, >0, 0< 2 <2,




