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1. 'Eqoume ìti:
z1 = 1 + j2 =

√
5 eatan(2) = 2.2361 ej1.1072

kai
z2 = −2 + j =

√
5 eatan(−1/2) = 2.2361 ej2.6779

opìte

(a) z1z2 = −4− j3 = (
√

5)2 ej(1.1072+2.6779) = 5 ej3.7851

(b) z1 + z2 = −1 + 3j = 3.16 e1.90

(c) z1
z2

= z1z∗2
|z2|2 = −j = e3π/2 = ej4.7124

(d) z1z
∗
1 = |z1|2 = 5

(e) 1
z1

= 1
5 − j 2

5 = 0.4472 e−j1.1072

(f) 1
z∗2

= −2
5 + j 1

5 = 0.4472 ej2.6774
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Figure 1: P�nw sto migadikì epÐpedo
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2. eej
= ecos(1)+jsin(1)

= ecos(1)ejsin(1)

= ecos(1)[cos(sin(1)) + jsin(sin(1))]

3. 'Eqoume ìti:

cos4θ = 1
24 (ejθ + e−jθ)4

= 1
24 (ej4θ + 4ej3θe−jθ + 6ej2θe−j2θ + 4ejθe−j3θ + e−j4θ)

= 1
24 (6 + 8cos(2θ) + 2cos(4θ))

'Ara,
∫ 2π

0
cos4(θ) dθ =

1
24

∫ 2π

0
(6 + cos(2θ) + cos(4θ)) dθ =

6
24

2π =
3π

4

4. |z +2| = |z−1| shmaÐnei ìti y�qnoume ta z pou isapèqoun apì ta shmeÐa
z = −2 + 0j kai z = 1 + 0j. Dhlad  h mesok�jetoc sta shmeÐa aut�.

Algebrik�:

|z + 2| = |z − 1| ⇒ |x + jy + 2| = |x + jy − 1|
⇒ |x + 2 + jy|2 = |x− 1 + jy|2
⇒ (x + 2)2 + y2 = (x− 1)2 + y2

⇒ x2 + 4x + 4 + y2 = x2 − 2x + 1 + y2

⇒ 6x = −3
⇒ x = −1
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Figure 2: P�nw sto migadikì epÐpedo
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5. x(t) =

{
A −2 ≤ t ≤ 2
0 alloÔ

x(t− 1) =

{
A −1 ≥ t ≤ 3
0 alloÔ

x(t + 1) =

{
A −3 ≤ t ≤ 1
0 alloÔ
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Figure 3: Ta s mata

6. x(t) = A[1− cos(2πft) + 1
2sin(4πft)]

= A[1 + cos(2πft + π) + 1
2cos(4πft− π)

2 ]
= A + A

2 ejπej2πt + A
2 e−jπe−j2πt + A

4 ej π
2 ej4πt + A

4 e−j π
2 e−j4πt
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Figure 4: F�sma Pl�touc kai F�shc
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7. x(t) = 2 + sin(πt− π
3 )

= 2 + cos(πt− π
3 − π

2 )
= 2 + 1

2e−j 5π
6 ejπt + 1

2ej 5π
6 e−jπt

y(t) = x(t)cos(12πt)
= 2cos(12πt) + cos(πt− 5π

6 )cos(12πt)

= 2 ej12πt+e−j12πt

2 + (e−j 5π
6 ejπt+ej 5π

6 e−jπt)
2

(ej12πt+e−j12πt)
2

= ej12πt + e−j12πt + 1
4e−j 5π

6 e13jπt + 1
4e−j 5π

6 e−11jπt + 1
4ej 5π

6 e11jπt + 1
4ej 5π

6 e−13jπt

z(t) = y(t)cos(12πt)
= x(t)cos2(12πt)
= 1

2x(t) + 1
2x(t)cos(24πt)

= 1
2x(t) + 1

4x(t)ej24πt + 1
4x(t)e−j24πt
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Figure 5: 1h St lh: F�smata Pl�touc, 2h St lh: F�smata F�shc

MporoÔme na anakt soume to x(t) apì to z(t) an pollaplasi�soume
to z(t) me 2 kai mhdenÐsoume ìlec tic uyhlèc suqnìthtec.
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