1. Kolokvij MATEMATIKA IV

12.4.2013

1. (30%) Z Laplacovo transformacijo poiscite resitev y(t) diferencialne enacbe

2. (30%) Poiscite Laplacovo transformacijo funkcije

0 , ce t<0

%41, fe 0<t<l1

y(t) = 3 e 1<t<?
1 , ce 2<t

3. (40%) Z nastavkom y = Y C,a" resite diferencialno enacbo
n=0

xy" + 2y +4xy=0
y(0) =2
y'(0)=0

(a) (30%) Zapisite rekurzijsko formulo za koeficiente C,, !

(b) (10%) Zapisite resitev do vkljuéno potence x°!

(c) (+10%) Izrazite resitev z elementarnimi funkcijami !



Resitve

1. naloga

25
(%Y — 35— 6) — 2(s’Y — 3) +5sY = —
S

25
(5% —25% 4+ 58)Y =35+ —
s

352 4+ 25 A B Cs+ D
Y = =+ —+5—F
s?2(s2—2s+5) 2 s s2—2s+5

35% +25 = A(s* — 25 +5) + Bs(s* —2s +5) + (Cs + D)s*
k' — 25=5A — A=5
ks — 0=-2A+5B — B=2
ks> — 3=A-2B+D — D=2
ks> — 0=B+C — C=-2
5 2 2542 5 2 (s—1)

Y:— — _— = — ——27
s2+s+s2—2$+5 52+s (s—1)244

x(t) = 5t +2 — 2¢' cos 2t

2. naloga

y(t) = (2t + 1) [uo(t) — ur (t)] + 3[ur(t) — ua(t)] + ua(t) =
(2t + Dug(t) — 2(t — Dug(t) — 2us(t)




3. naloga

a)

Yy = zoo: C,x"

n=0
y = i C,nz™ 1

n=1
y" = io: Cpn(n — 1)z

n=2
i Cyn(n — l)x"_1 + 2 io: C,nz" 1+ 4200: C,z" =
n=2 n=1 n—=0

V tretji vrsti zamenjamo indeks n+1 —n —1:

i Cpn(n — 1)a™ ! + 2§: Conz™ 1t + 4§: C,ox™ =0
n=2 n=1 n=2

204 + Z [Cnn(n - 1) +2C,n+ 4Cn_2} " l=0

n=2
C,=0 C —4 C 2.3
- n— ;,  \Yn— 5 n==azs9,...
! ’ (n+1) 2
b)
—4 4 —4
Co=2.0,=C3=Cs=0,Ch=—Cy=—,Ch=—Coy=—
0 ) 1 3 5 ) 2 23 0 37 4 45 2
,_ 4 +4 A
=2—-—-2+ = —
Y=273% T 15
c)
Co=1y'(0) =2
—4 23
=53t =g
—4 925
Ca 4.5 2 5l
—4 27
Cs=——Cy=—=
6.7 " 7!
22n+1
Copy = n
on = )(2n—|—1)'
g oy 22n+1 2x2n+1
= ann: _1n— -
Y Z; et Z;( ST Z (2n+1)!




