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1"XEIPA AXKHXEQN
Yepéc ko Metaoynuotiopog Fourier, Xapoxktnprotika Xnudtov,
Toyaieg Metafintég

IMPOBAHMA 1 [Zeipég Fourier]

Let {gy (r}}; be en orthogonal set of N signa’s; i.c.,
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and let x(f} be an arbitrary signal. Let £(t) = 300, e (t) be a aear approx-
imaian aof x(t) in terms of {¢:()}Y,. We are interested in finding <;'s soch
that
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15 mindmuized.
1. Show that the minimizing ;'s satsfy
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2. Show that w.th the sbove choice of o;'s we have

. B i .

— 2 2

Em.l'.r._f Jeled[*dr — 3 o]
i=

—oa

MNPOBAHMA 2 [Metaoynpatiopds Fourier]

AmodeiEte ott F{x(t) xy(t)} = F{x(t)} X F{y(t)} (6mov * 3deixver ™ ocvvéMEN 6V0
onpérav) kot 61t F{x(t — to)} = e /2 Lo F{x(t)}.

MNPOBAHMA 3 [Ioy0g kKt avté-cvoyéTion]

NA vroAoyiotel 1 ocvvdptnon avto-cvoyétiong v 1o onua x(t) = Acos(2rfyt + @) og

ouvaptnon g teptodov Ty = 1 / o Noa vroioyiotel n péomn 16Y0¢ TOL TAPAUTAVED G LLOTOG.

IMPOBAHMA 4 [®0opoTIKi] TUKVOTNTO 16(00S KOt 16Y0G]



‘Eoto S(f) = 1076f2 n @acpatikny mokvotnta oydog evog onpatog, yio 0 < f < 10KHz.
No vroAoyiotel n péon 1oy0¢ ToL GNUATOG OV TEPIEXETAL PeTaEd TV cuyxvotnTey 0 Kol
10KHz kot peta&o 5 ko 6KHz.

IIPOBAHMA 5 [XEfpoto evEpyElag Kol 61|poTa 1oy vog]
Using the definition of power-type and energy-type signals,
1. Show that x{f) = Ae/ =5 jz 3 power-type signal and its power content
is A%
2. Show that the unit step signal u_; () (the unit step function) is a power-type
signal and find its power content.

3. Show that the signal

(Bt r=0
x[!]—{n 1<0

15 nelther an energy- Dor a power-type signal.

IMPOBAHMA 6 [IIW@avétnTeg)

‘Eoto Y o toyaio petafAnt pe 0stikég tipég, . fy(y) =0,y < 0.
(o) 'Eoto a > 0. Na deyytei n avicotnta Markov, P(Y > a) < %
(B) 'Eoto X wa toyaio petaPinty pe dwomopd o2 . ‘Eoto n toyaio petafint Y =

(X — E[X])? xo1 éot0 a = €2 yi0 kémoo €. Amodeiéte Tnv avicdtto Chebyshev,

P(X —E[X]l > &) < .

IMPOBAHMA 7 [I'kaoverwoviy T.M]

The poise voltage in an electric circuit can be modeled as a Gaussian random
varizble with mean equal to zero and variance equsl to 1072,

1. What is the probability that the value of the noise exceeds 10~*7 What is
the probebility that it excesds 4 x 10~*7 What is the probability that the
noise value is between —2 » 10~ and 10747

£. (riven that the value of the noise is positive, what is the probability that it
excesds 10747

3. This ncise passes through a half-wave rectifisr with characteristics

r =

Alx) = ‘{; x =0

Find the PDF of the rectified noise by first fincing its CDF. Why can wenot
uss the general expression in Equation (4.1.10) here?
4. Find the expected value of the rextified noise in the previais part.



