(1) Rieste okrajovu ulohu
u” —9u =922, u(0) —u/(0) =0, u(2) =0.

u(x) = ¢1 cosh 3z + ¢y sinh 3z 4 u, (), uy(x) = az® + bz + ¢,
up(x)” — 9y () = 9%,
2a — 9c — 9bxb — az? = 922,

2
a , , C 9

u(z) = ¢1 cosh 3z + ¢y sinh 3z — 2 — 9

2
’LL(O) — ’LL/(O) =C — 362 — - = 0,

9
. 38
u(2) = ¢1 cosh 6 + ¢y sinh 6 — 9= 0.

38 2
(3cosh 6 + sinh 6)cy = 99 cosh 6
38 — 2cosh 6
Co =
> 9(3cosh 6 + sinh 6)
5 +2 38 — 2cosh 6 +2 114 4+ 2sinh 6
Clt = C —_ = —_ = .
P72 T 9 7 3(3cosh6+sinh6) 9 9(3cosh6 + sinh 6)
114 + 2sinh 6 38 — 2cosh 6
= h3 inh3z — 22— =
UT) = 55 cosn 6 + simb 6) M ¥ 9B cosh 6 - smbg) S T T g

152+ 2sinh(6 — 31) 5 2

~ 9(3cosh 6 + sinh 6) Ty

(2) Rieste okrajovi tlohu
—(I+a?)u" + 220 =1, 0 <z < 3, v/(0) =2, u(l) =0.

(I+2*)u] =-1= (1+2°) =~z +ca = (r) =55
W(0)=c =2 = u(z) = — i+ H%’

1 2z 2
u(w)——§/1+x2d:v+/1+x2dx

1
= —éln(l + 2%) + 2arctan  + c,.

1



u(l):—%1n2+%+02:0 = C2Z%ID2_%'

1 1
u($) = ) 111(1 —|—x2) + 2arctanx + 3 In2 — g

| 2 T
=In T2 +2arctanx—§.

(3) Rieste tlohu na vlastné hodnoty a vlastné funkcie.
a)u”"+ =0, 0<z<2m «(0)=1d(21)=0.

Neumannova okrajova tloha :

/\0 = 0, Uo(l') =1.

A >0, u(z) = ¢y cos VAz + cpsinvz,
u'(z) = —cVAsin vV Az + v/ A cos VA,
U/<O) = \/XCQ =0, =c=0 =1
u(z) = cos VAz.

u'(21) = VAsin V21 = 0 = V271 = n, \/_:g

TL2

pa_— R up () = cos gx, n € Ny.

b) v+ =0, 0<z<2m, «0)=u27)=0.

Zmiesana okrajova tuloha :

A >0, u(z) = ¢y cos VAz + cpsinvz,
u'(2) = —erV/Asin VA 4+ eV cos vz,
w(0)=vVAe =0, = c;=0, ¢; = 1.
u(z) = cos VAz.

u(2m) = cos VA2 =0 = VA2 = (2n — 1)Z, VA =

(2n —1)? 2n —1

An = TR un () = cos

x, n € N.
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