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΄Ασκηση 1 - Μιγαδικές Εξισώσεις Ι

Να λυθούν οι εξισώσεις

(αʹ)
2− jz
j + z

= 1

(ϐʹ)
2z + 8

z + 5
= j

Λύση:

(αʹ)

2− jz
j + z

= 1⇐⇒ 2− j(x+ jy)

j + x+ jy
= 1⇐⇒ 2− jx− j2y = x+ j(y + 1)⇐⇒ 2 + y − jx = x+ j(y + 1) (1)

⇐⇒
{

2 + y = x
−x = y + 1

⇐⇒
{
y = −3

2
x = 1

2

(2)

(ϐʹ)

2z + 8

z + 5
= j ⇐⇒ 2(x+ jy) + 8 = j(x+ jy + 5)⇐⇒ 2x+ 8 + j2y = −y + j(5 + x) (3)

⇐⇒
{

2x+ 8 = −y
2y = x+ 5

⇐⇒
{
x = −21

5
y = 2

5

(4)

΄Ασκηση 2 - Μιγαδικές Εξισώσεις ΙΙ

(αʹ) Να ϐρεθεί ο µιγαδικός z αν

(1 + j)(z + z∗) + (2− j)(z + 2z∗) = 1 (5)

(ϐʹ) Να ϐρεθούν οι τιµές των x, y ∈ < αν

(3 + 4j)2

1− 2j
= z + j (6)

Λύση:

(αʹ) Για z = x+ jy έχουµε

(1 + j)(z + z∗) + (2− j)(z + 2z∗) = 1⇐⇒ (1 + j)2Re{z}+ (2− j)(2Re{z}+ z∗) = 1 (7)

⇐⇒ (1 + j)2x+ (2− j)(3x− jy) = 1 (8)

⇐⇒ 2x+ j2x+ 6x− j2y − j3x− y = 1 (9)

⇐⇒ (8x− y) + j(−2y − x) = 1 (10)

⇐⇒
{

8x− y = 1
−x− 2y = 0

(11)

⇐⇒
{
x = − 2

17
y = − 1

17

(12)
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(ϐʹ) Είναι

(3 + 4j)2

1− 2j
= z + j ⇐⇒ (3 + 4j)2 = (z + j)(1− 2j) (13)

⇐⇒ 9 + j24− 16 = (x+ j(y + 1))(1− 2j) (14)

⇐⇒ −7 + j24 = x− j2x+ j(y + 1) + 2(y + 1)) (15)

⇐⇒ −7 + j24 = (x+ 2y + 2) + j(y + 1− 2x) (16)

⇐⇒
{
x+ 2y + 2 = −7
y + 1− 2x = 24

⇐⇒
{
x = −11
y = 1

(17)

΄Ασκηση 3 - Επίλυση εξισώσεων

Να λυθούν οι εξισώσεις

(αʹ) z4 = 2 + 2
√
3j

(ϐʹ) z∗ − 2z = 2− 12j

(γʹ) z3 + 4
√
2 + j4

√
2 = 0

Λύση:

(αʹ) z4 = 2 + 2
√
3j:

z4 = |2 + j2
√
3|ej tan−1 2

√
3

2 = 4ejπ/3 ⇐⇒ |z|4ej4θ = 4ejπ/3 (18)

οπότε

z =

{
|z| = 4

1
4

4θ = 2kπ + π/3, k = 0, 1, 2, 3
⇐⇒

{
|z| =

√
2

θ = 1
4
6kπ+π

3 = 6kπ+π
12 , k = 0, 1, 2, 3

(19)

(ϐʹ) z∗ − 2z = 2− 12j:

z∗ − 2z = 2− 12j ⇐⇒ x− jy − 2(x+ jy) = 2− j12⇐⇒ −x− j3y = 2− j12⇐⇒
{
x = −2
y = 4

(20)

άρα z = −2 + j4

(γʹ) z3 + 4
√
2 + j4

√
2 = 0:

z3 = −4
√
2− j4

√
2 = 8e−j

3π
4 ⇐⇒ |z|3ej3θ = 8e−j

3π
4 (21)

οπότε

z =

{
|z| = 8

1
3

3θ = 2kπ − 3π
4 , k = 0, 1, 2

⇐⇒
{
|z| = 2

θ = 1
3
8kπ−3π

4 = 8kπ−3π
12 , k = 0, 1, 2

(22)

΄Ασκηση 4 - Euler και De Moivre

Υπολογίστε τους µιγαδικούς

(αʹ) (1− j)6

(ϐʹ) (1 + j)4

(γʹ) (1 + 2j)2 − (−j)9
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(δʹ)
(2− 2j)3

(1− j)12

Λύση:

(αʹ) (1− j)6 = (
√
2e−jπ/4)6 =

√
2
6
e−j6π/4 = 8e−j

8π−2π
4 = 8ejπ/2 = j8

(ϐʹ) (1 + j)4 = (
√
2ejπ/4)4 =

√
2
4
ej4π/4 = 4ejπ = −4

(γʹ) (1 + 2j)2 − (−j)9 = (1 + 4j − 4)− (−j)(−j)8 = (−3 + 4j)− (−j)((−j)2)4 = −3 + j4− (−j) = −3 + j5

(δʹ)
(2− 2j)3

(1− j)12
= 23

(1− j)3

(1− j)12
= 8(1− j)−9 =

8

16
√
2
e−j9π/4 =

8

16
√
2
ejπ/4 =

1

2
√
2

√
2

2
+ j

1

2
√
2

√
2

2
=

1

4
+ j

1

4


