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1. '"ANyeBea pryadixwy aptdpny I

(o) |z| = V22 + 22 = /8 = 2V2.
1 2
Zz=tan"! RTZ{{zZi = tan ! 5= tan~11 = %, yiatt Re{z} > 0,Im{z} > 0.
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Eyfua 1: "Aoxnorn la

Volzl = ul = |v] = |w| = 2v2. Ouwe Lz =%, Zu=tan 1 £2 = tan~(=1) = 7 — T = 37 vyiorl
w 1 2 1= Y
o U avixer 670 20 TETAPTNUOEIO ([3,m)). Opowr, Zu = tan™' =3 = tan™'1 = 7 + T = 2,

xou Zw = tan~! 22 = tan"1(—1) = 2r — T = TE(#—T). TIdvta efetdloupe mou PBploxetar o

Py adinog ety unoloyiooupe @dom!
AhyeBond, w+z+v+u=2+2+2—-25 -24+25—2—25 =0, dpa 10 undevixd ddvuoya

I4 e e o~ Ié
elvon 0 Glpoloud GAGY TRV SLIVUOUATOY.

TR Z 7 7. 4 4 7. %
IS0 pétpo, avtidetn xatedYuvon, dpa to ddpotopa eivar 0 .

z 2+25 (2+2j)(2+2j) 4+45+45 -4 8j . |Z| H 1 LZ T
= = = =5 =L 1= =45 — =73
w w 2

wo2-25 242 2%+ 28 8
2-2j  (2-2j)(-2-2j) -4-4j+45-4 -8
w_2-%  @-2)(2-2) A-4rdiod S8 e w
v 242 (—2)% + 22 4+4 8 v !
u_—2-% _(2-2)Q-%) _ —A+di-d4j-4_ 8w, u_
z 2425 22 + 22 B 4+4 s Tt



Sy 2: ‘Acoxnon 1B-1
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Eyfua 3: Aoxnon 15-2
2. '"ANvyeBpa pwiyadixmy aptduny I

(¢) In(w) =In(e*) = zlne=1+1j

(B) w=e*=e"V =cel & w = e(cos(1) + jsin(1)) & Re{w} = ecos(1), Im{w} = esin(1)
() wHw* =e*=(e*) =e* +¢e* =cel +ee =e(el +e77) = 2ecos(1)
®) Juwl = leel] = e[t = ¢

Zw =1, yiotl w = |w|el“? = eel!

Alhog,

_1 Im{w} ~ an- esin(1)
Re{w} ecos(1)

() (W) =1+ 1 =1+ 12 =2

Zw = tan

= tan!(tan(1)) = 1



(“F,) w+ w* = 2e COS(l), omd (‘Y) gpoﬁ)'[y]“o(_ APO(, COS(l) — w—;—;u

3. 'AlyeBpa piyadixoy aptduaoy 111

(o) i 22* = (z+jy)(x —jy) = 2° —2yj +ayj +y° = 2° + y°.

1 2* 2*
11, — = — =
z zz¢ |22
@) i 22" = el e = |22 = |2
.. 1 g Lo ge o 2 e e 1 g
- — 30— = =0 ¢ — _ _ j
P e P L P e T

() Gtw) =(r+iy+utv)) =(@—jy+u—vj)=z"+w
(zw)* = (|2|e7% |w|ed“™W)* = |z|e 4% |w|e™I4Y = z*w*.

(®) 2= |rle?’, w = |p|e/?
2w = Irlleer® = fllpled )

2w = (r cos(8) + jr sin(0)) (p cos(6) + jpsin(6) = rp(cos(8 + @) + j sin(69))
Hpogavede mpoTudue TV TOAXTY LOPQTH.

4. AravOopata xar piyadixol aprdupol

(o) Nou, etvou:

‘Eyoupe |z| = |z|cos(#) xau |cos(f)] < 1.

7Re

Eyfua 4: "Aoxnor 4o

Apa, |z] > |x].

(B) Eivar Eotww z =2+ j xat u =1+ 0.55. Ioydet



Syfua 5: ‘Aoxnon 4p

5. E&lowon Euler xou opfoywvixdtnta Nuitove v

(o)
ja _ g—ja ojb _ p—jb
sin(a) sin(b) = c 2],6 © 2;
1. o i
= 47.2(6ja — eI — e

1 . . o o o
= ——(J%l — IeTI0 — eI | emiaeTIb)

= _Ligitart) _ gitab) _ pi-at) o ittty

1
= —1(2 cos(a +b) — 2cos(a — b))

1 1
=3 cos(a — b) — 5 cos(a +b)

B) e z(t+2) =2x(t) & cos(n(t +2)) = cos(nt) & cos(nt + 2m) = cos(mt) mouv oylet,yroti
cos(2m + 6) = cos(6).
o y(t+2) = y(t) & sin(n(t + 2)) = sin(nt) < sin(wt + 27) = sin(nt) nou wydet,yLat
sin(2m + 6) = sin(6).
Apa Ty = 2.



? 2 pymt _ =Tt gt —jmt
/ z(t)y(t)dt = / sin(7t) cos(mt)dt = / e eme +eim
o 0 0 2j 2
2
= 41] (ejﬂtejfrt + eIt o—imt _ o—jmtgmt e_jﬂ.te_jﬂ.t)dt _
0
1

2 2
) . 1
=— [ (2™ — 72t = / 27 sin(27t)dt
i =g |, e

2 [? 1 [2/-1 '

4/0 sin(2mt)dt 2/0 (27T cos(27rt)> dt
_ 1 cos(2 t)‘2 __ 1 (cos(4m) (0))=0
=1 mt)|, = g, (cos(4m) — cos =0.

Apa ta z(t), y(t) eivon opdoydvio.

6. Adpolopata NuitéOVEV Blag cuVoTNTOG

3
x(t) = 2cos (27r10t + g) +v2cos (2#1075 — Zﬂ)

— Re{gej(27r10t+%)} + Re{\@eg‘(%mt_%ﬂ)}
= Re{2€j2ﬂ'10tej% + \/§€j2ﬂ10te*j%}

- Re{(geﬂ'% + \/ie—j%")eﬂﬂot}

= [fr) o () fon (3) + oo ()]

- ()

S(CIE

L Im{ay+Imfzgy L VEsin (= ) + 250 (5)
Re{z1} + Re{z} 0

/A =tan 1"

‘Opwg, 6tav tan—! Youey > 0xuz =0, téte tan~! € [—5, 5) ue aobuntwies 6to +75, btav x — 0*.

Apa

tan—1 Im{z1} + Im{z} T
Re{z1} + Re{z} 2




7. LApoata ostpfvoas - Chirp signals - MATLAB (bonus 10%)

() A = 1;

f_c = 1/pi;

t = 0:0.05:40;

s =t.°2/4;

x = Axcos(2xpixfcxt + s);
(b) s = -2*%sin(t);

x = Axcos(2xpixfcxt + s);

o d1 12 1 2t t
(c) i %5(277!}%754' Z) = fe+ A fe+ I
1 1
ii. %g@ﬂ fut — 2sin(t)) = fo— — cos(t).

t = 0:0.05:40;
IF1 = fc + t./(4x%pi);

IF2 = fc - cos(t)./pi;



