Rjesenja 1. meduspita iz Matematike 3E i 3R
31.10.2006.

1. (2 boda)
a) (1 bod) Za funkcije f,g : [a,b] — R kazemo da su ortogonalne na intervalu
[a, b] ako vrijedi fj f(x)g(x)dz = 0.

b) (1 bod) [7 sinma sin nxde =% [T (cos(m —n)x — cos(m + n)x)dr =

%[min in(m —n)z|T, — m sin(m + n)x|’iﬂ} =0

2. (3 boda)
a) (2 boda) f(x) = §—73 naintervalu (0, 7) ured po sinus funkcijama = neparna
funkcija = an =0
b, = LfO )sin 222 dy = 2 [1(Z — L)sinnx dr =
= —5-COs mc|O + L cos mc|O % fo cosnrdr = ... = <=t
zan neparan Je b, =0, a za n paran je b, = % te je Fourierov red

f(z) = Zn>1 5 Sin(2nx)
b) (1 bod) S(37) = 1(f(37 +0) + f(3w — 0)) = 0.
3. (3 boda) funkcija f(z) je parna :> B(A) =0
=2 [7 f(&)cos AEdE = 1f 2cos § cos AEdE = 2 [(cos E(A+2)+cosE(A—

sm7r()\+ ) sinm(A—1)
)df = (2>\+1 Slnf()‘ + )|0 2>\ 1 SlnfO‘ - _>|0) = ﬂ( IAF1 + 2,\_12 ) =
4(cos7r>\ cos7r>\) — 8cos7r>\ Y 7& :f:l

NG} W R YW | 7 1-4X2°
Fourierov integral flx)=2 OOO costS cos AzdA
fooo cos47;§ dt = f(O) _ T

4. (2 boda)

) (1 bod) ﬁ(f( )) = F(S)

b) (1 bod) L(f'(t)) = fo -stf' (PI)—e—stf Mo s [y et f(t)dt
SF(S)Himtﬁooe *f(t) - f(0 )—SF( ) f(0)

5. (2 boda) f(t) = (t —2)3 et u(t —2)
tBo—e
(t —2)%u )o—osﬁe_

F(t) = (t =2 u(t — 2) 0 — & Lze 26+
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6. (2 boda) f(t) =t 0 — e 190 — F(s)

J° et 1%t = F(1) = 100!



7. (3 boda) y(t) =sint + fOtTy(t —T7)dT
[iTy(t —T)dr =txy(t) o — e LY(s)
Y

82 S
(s) = H%*'S%Y(S) = Y(s) = (P—1)(2+1) é?if’ +_+_ -

s+1
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4 s+1
o= s+ 3 et
8. (3 boda) e(t) = %(u(t) —u(t —2)) +u(t—2) = %tu(t) _
E(s) = % — ﬁeil‘;
11
Z(s) = 1:% = 54%1
I(s) = ?Ej) = 82721(1 —e %) = % + ﬁ _ 2186—25 _ % —2s
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i(t) = (u(t) +tu(t) —u(t —2) = (t = 2)u(t — 2)) = 5[(1+t)u(t) + (1 — tu(t - 2)]



