Izpit Matematika IV

22. avgust 2011

Resitve
1. naloga
sY(s) —2aY(s) + (a® + 1) is) = %
(s —2a+ (a®>+ 1)]Y(s) =1
1 1
Y(S)_(s—a)2+1_F(S_a> F(3)282+1




2. naloga

y:ZCnx”
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Z n(n—1)x —2

i Con(n —1)z" 2 + i Cpz"™ =0
n=2 n=0

> Crpo(n+2)(n+1)a"+ > Crogz™ =0

n=0 n=1

202“}‘2[ n+2 n—|—2(n+1)+Cn 1]1' =0

CQ =0 5 Cn+2 - Cnfl
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y(O):l — C():l , 03:—% , 06:_

y’(O) =0 — Cl =0 — Cgk_H =0
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3. naloga

u(z,t) = F(x)G(t)
F(2)G'(t) = AF"(2)G(t)
100 _ P,
2 G(t) F(x)

F"(z) + NF(z) =0
F(z) = Acos \x + Bsin \x
r=0 — A=0

r=10 — Bsin(Al0)=0 — X\, =

Fn(:c):anin(%x) , n=12 ...

1G'(1)
2 G(t)
Go(t) = Cpe et

u(w,t) = Z A, Sin(%m) e~ ()t
n=1

t=0 — iAn(%x):sin%
n=1

A, =0 za vsak n razen A =1

— )2

u(z,t) = sin (22 ) e~ (55)*

nm
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4. naloga

Zapisemo Fulerjevo diferencialno enac¢bo za funkcional

1

F(y) = /(y'2 + 2 + Ay2) dzr

0

20y — (2y') =0
y' = Ay =0

Karakterisi¢na enacba r> — A = 0 ima korena T2 = +vA

Loc¢imo tri primere:

A=Fk?>0

y = Aek 4 Bek®

r=0 — A+B=0 — B=-A
r=1 — A(ek—e*k):0 — A=B=0
Ni ekstremala, ker ne zadosca pogoju fol y? =2

A=0

y=Ar+ B

xr=0 — B=0

r=1 — A=0 — y=0

Ni ekstremala, ker ne zados¢a pogoju fol y? =2

A=—k?<0
y = Acoskxr + Bsinkx
r=0 — A=0

_>

r=1 — k=nm — y=DBsin(ntx), neN

y vstavimo v pogoj fol y? = 2 in dolo¢imo konstanto B :

1
1
/32 sin®(nmx) doe = 325 =2 — B=4+2

0

‘ y = £2sin(nmx) , n € N ‘

y=0



5. naloga
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