Izpit Matematika IV
29.avgust 2006

Resitve

1. naloga

(z+1) > Conz" ' =3 Cpa"
n=0

n=1

Z Conx™ + Z Conz" ' —3 Z Chx™ =0
n=1 n=1 n=0

Z C,nx" + Z Crir(n+1)z™ —3 Z C,z" =0
n=1

n=0 n=0

(C1—=3Co)+ > [Cosa(n+ 1) + Cyn — 3C, | 2" = 0

n=1

01—30020 y Cn+1:731_T’IC’n,n:1,2,...
Cy poljuben

Cy = 3G,
Cy = 2Cy = 3G,
Cy =10y = Gy
Ci=0 , Cs=Ci=---=0

y = Co(1+ 3z + 32* 4 2°)




2. naloga

Kot obic¢ajno, ozna¢imo Laplacovi transformiranki neznanih funkeij:
Llz(t)] = X(s) , Ly(t)] =Y (s)
sX —2+3X -4y =2 /. (-2)

2X +sY —0-3Y =25 /- (s+3)

4+ [8+ (s —3)(s +3)]Y = 2§ 4 XL

s—2 s—2

[s2 — 9 4 8]y = 31918 _y

Y — 521 . 35—9—4s+8 __ —s—1 —1

— _ A B
—1 s—2 (s—1)(s+1D)(s—2)  (s—1)(s—2)  s—1 i3

Iz druge diferencialne enacbe:

T = %[36% +3y—9] = %[36% + et — 3e? — et + 2¢e%|

o(t) = e +e*




3. naloga

u=F(z)G(y)
F'G+ FG" =
F_// — _G_// — )2

F G

G"+ NG =0

G(y) = Acos(\y) + Bsin(Ay)

G’( ) = —AXsin(Ay) + B cos(\y)
G'(0) = () — B=0

G'(b) = - A =1

Gn(y) = Apcos(A\py) , n=1,2,...
Go(y) = Ao
F" — X2F =

F.(x) = C, sh(A\,x) + D, ch(\,x)
Fo(.ﬁlf) = Co.ilf + Do

u(z,y) = (coz + do) + Z [cn sh(A\,z) + d,, ch(\, )} cos(Any)

r=0 — dy+ Z d, cos =2 je Fourier kosinusna vrsta za konstanto 0.

b
n=1

Zato dy=d, =0

o nmwa nmy
r=a — coa—i—chsh—cos—b

n=1

Zato ¢, =0 in coa = V.

je Fourier kosinusna vrsta za konstanto Vj.



4. naloga

Zapisemo Fulerjevo diferencialno enac¢bo za funkcional

1

F(y) = /(y'2 + 2 + )\y2) 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 zado$éa 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 ‘

5. naloga

P=1—P(vsisodobri)=1-0,92%=|0,7176

y=0



