
Orismìc

Orismìc MigadikoÔ ArijmoÔ

To sÔnolo C twn migadik¸n arijm¸n eÐnai èna upersÔnolo tou sunìlou

twn pragmatik¸n arijm¸n R sto opoÐo:

I K�je stoiqeÐo tou C eÐnai thc morf c a+ bi, ìpou a, b ∈ R.
I To stoiqeÐo i onom�zetai fantastik  mon�da kai orÐzetai apì th

sqèsh i2 = −1.

I 'Ara sÔmfwna me ton orismì k�je migadikìc arijmìc z = a+ bi eÐnai
sÔnjesh dÔo arijm¸n:

z = a+ bi

{
a pragmatikìc arijmìc

bi fantastikìc arijmìc.

I 'Estw ìti èqoume ton migadikì arijmì a+ bi .Tìte o a ja lègetai

pragmatikì mèroc tou migadikoÔ arijmoÔ z kai ja sumbolÐzetai me

Re(z), en¸ o b ja lègetai fantastikì mèroc tou z kai ja

sumbolÐzetai me Im(z).
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MigadikoÐ arijmoÐ

I 'Enac migadikìc arijmìc a+ bi sumbolÐzetai kai me th morf 

diatetagmènou zeÔgouc (a, b).

ParadeÐgmata migadik¸n arijm¸n: 3 + 5i , 2− 4i , −1 + 12i , 2 + 0i
(pragmatikìc arijmìc), 0 + 6i (fantastikìc arijmìc).

Gewmetrik  par�stash migadik¸n arijm¸n.

K�je migadikìc arijmìc z = a+ bi mporeÐ na parastajeÐ sto epÐpedo

me èna shmeÐo M(a, b)   M(z).

• To shmeÐo M lègetai eikìna tou

migadikoÔ a+ bi .
• To kartesianì epÐpedo xOy onom�zetai

migadikì epÐpedo.

• O �xonac xx ′ lègetai pragmatikìc
�xonac, en¸ o yy ′ fantastikìc �xonac.

• O z = a+ bi parist�netai epÐshc kai
apì thn dianusmatik  aktÐna OM.
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MigadikoÐ arijmoÐ

� Isìthta kai pr�xeic metaxÔ migadik¸n.

I DÔo migadikoÐ arijmoÐ a+ bi kai c + di eÐnai Ðsoi an kai mìno an

a = c kai b = d .

a+ bi = c + di ⇐⇒ a = c kai b = d

I An a+ bi = 0 tìte,

a+ bi = 0⇐⇒ a = 0 kai b = 0

I Prìsjesh kai afaÐresh migadik¸n.

(a+ bi)± (c + di) = (a± c) + (b ± d)i
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MigadikoÐ arijmoÐ

I An M1(α, β) kai M2(γ, δ) eÐnai oi eikìnec
twn α+ βi kai γ + δi antistoÐqwc sto
migadikì epÐpedo, tìte to �jroisma

parist�netai me to shmeÐo M(α+ γ, β+ δ).

Dhlad 
−−→
OM =

−−→
OM1 +

−−→
OM2.

I AntÐ na k�noume thn afaÐresh M1 −M2

prosjètoume ta M1 + (−M2) opìte h
diafor� parist�netai me to shmeÐo

N(α− γ, β − δ).
Dhlad 

−→
ON =

−−→
OM1 −

−−→
OM2.
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MigadikoÐ arijmoÐ

I Gia ton pollaplasiasmì dÔo migadik¸n arijm¸n a+ bi kai c + di
èqoume:

(a+ bi)(c + di) = a(c + di) + bi(c + di) = ac + adi + bci + (bi)(di) =

= ac + adi + bci + bdi2 = ac + adi + bci − bd = (ac − bd) + (ad + bc)i .

'Ara (a+ bi)(c + di) = (ac − bd) + (ad + bc)i

Parat rhsh:

An pollaplasi�soume touc (a+ bi)(a− bi) = a2 + b2.
O arijmìc a−bi lègetai suzug c tou a+bi kai sumbolÐzetai me a+ bi .

Dhlad  a+ bi = a− bi

Epeid  kai a− bi = a+ bi oi a+ bi , a− bi lègontai suzugeÐc
migadikoÐ.
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MigadikoÐ arijmoÐ

I To phlÐko dÔo migadik¸n arijm¸n
a+ bi

c + di
, ìtan c + di 6= 0, mporoÔme

na to ekfr�soume me èna nèo migadikì afoÔ pollaplasi�zontac

arijmht  kai paranomast  me ton suzug  tou paranomast  èqoume:

a+ bi

c + di
=

(a+ bi)(c − di)

(c + di)(c − di)
=

(ac + bd) + (bc − ad)i

c2 + d2
=

=
ac + bd

c2 + d2
+

bc − ad

c2 + d2
i .

'Ara
a+ bi

c + di
=

ac + bd

c2 + d2
+

bc − ad

c2 + d2
i
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MigadikoÐ arijmoÐ

I Oi dun�meic stouc migadikoÔc orÐzontai ìpwc kai stouc

pragmatikoÔc. Dhlad :

z1 = z , z2 = z · z , . . . , zn = zn−1 · z me n akèraio jetikì kai n > 1.

An z 6= 0 tìte orÐzoume,

z0 = 1, z−n =
1

zn
gia k�je jetikì akèraio n.

IdiaÐtera gia tic dun�meic thc fantastik c mon�dac i isqÔei:

i0 = 1, i1 = i , i2 = −1, i3 = i2i = −i .

An suneqÐste na upologÐzetai dun�meic tou i parathreÐste ìti ta
apotelèsmata epanalamb�nontai, dhlad : i4 = 1, i5 = i , i6 = −1,
i7 = −i k.l.p.
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MigadikoÐ arijmoÐ

I Idiìthtec suzug¸n z = a+ bi, z = a− bi.

Sto migadikì epÐpedo oi

eikìnec dÔo suzug¸n

migadik¸n eÐnai summetrikèc

wc proc ton pragmatikì

�xona.

I QwrÐc apìdeixh ja qrhsimopoioÔme tic

idiìthtec:

1 z + z = 2a

2 z − z = 2bi

3 z1 ± z2 = z1 ± z2
4 z1 · z2 = z1 · z2

5

(
z1
z2

)
=

z1
z2

, z2 6= 0

6 (zn) = (z)n .
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Ask seic

I Na grafteÐ o migadikìc z = (3 + 4i)i + i(1 + i) sth morf  a+ bi .
LÔsh:

z = (3 + 4i)i + i(1 + i) = 3i + 4i2 + i + i2 = 4i − 4− 1 = − 5 + 4i .

I Na grafeÐ o migadikìc arijmìc
1

1 + i
sth morf  a+ bi .

LÔsh:

1

1 + i
=

1(1− i)

(1 + i)(1− i)
=

1− i

12 − i2
=

1− i

1 + 1
=

1

2
+

(
−1

2

)
i .

I Na prosdioristoÔn oi pragmatikoÐ arijmoÐ x kai y , ¸ste oi migadikoÐ
z1 = (x + 2y)− xi , z2 = 1 + (2x − y)i na eÐnai suzugeÐc.

LÔsh:

Prèpei na isqÔei:

{
x + 2y = 1
−x = −(2x − y)

⇔
{

x + 2y = 1
x = y

⇔
{

x = 1/3
y = 1/3 .
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Ask seic

I Na grafeÐ sth morf  a+ bi o arijmìc z = 2i3 + 3i13 + 4i37.
LÔsh:

Fti�qnoume dun�meic tou i2 afoÔ xèroume ìti i2 = −1.

z = 2i2i + 3
(
i2
)6

i + 4
(
i2
)18

i = 2(−1)i + 3(−1)6i + 4(−1)18i =
= −2i + 3i + 4i = 0 + 5i .

I Na lujeÐ h exÐswsh x2 + x + 1 = 0.
LÔsh:

Apì ton tÔpo pou dÐnei tic rÐzec se deuterob�jmia poluwnumik 

exÐswsh ja èqoume:

ρ1,2 =
−1±

√
12 − 4 · 1 · 1
2 · 1

=
−1±

√
−3

2
=
−1±

√
(−1)3

2
=

=
−1±

√
i2 3

2
=
−1± i

√
3

2
= − 1

2
±
√
3

2
i (suzugeÐc) .
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Mètro migadikoÔ arijmoÔ

'Estw M(x , y) h eikìna tou

migadikoÔ z = x + yi sto
migadikì epÐpedo.

OrÐzoume wc mètro   apìluth tim  enìc

migadikoÔ z , kai to sumbolÐzoume me |z |,
thn apìstash tou M apì thn arq  O,

dhlad ,

|z | = |
−−→
OM| =

√
x2 + y2

Gia par�deigma:

|3− 4i | =
√
32 + (−4)2 = 5.

• To mètro enìc migadikoÔ eÐnai mh

arnhtikìc arijmìc gia k�je x , y ∈ R.
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Mètro migadikoÔ arijmoÔ

An z = x + yi tìte z = x − yi kai −z = −x − yi . EÔkola apodeiknÔetai

ìti isqÔoun oi idiìthtec,

|z | = |z | = | − z |

|z |2 = z · z

|zn| = |z |n

EpÐshc an z1 kai z2 dÔo migadikoÐ arijmoÐ, tìte,

|z1 · z2| = |z1| · |z2|∣∣∣∣z1z2
∣∣∣∣ = |z1||z2|
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Άσκηση

Να βρεθεί το μέτρο του μιγαδικού αριθμού z =

(√
2 + i

)2(
1− i

√
3
)2

i
.

Λύση:

Από τις ιδιότητες έχουμε

|z | =

∣∣∣∣∣
(√

2 + i
)2(

1− i
√
3
)2

i

∣∣∣∣∣ =
∣∣∣(√2 + i

)2∣∣∣∣∣∣(1− i
√
3
)2

i
∣∣∣ =

∣∣(√2 + i
) (√

2 + i
)∣∣∣∣∣(1− i

√
3
)2∣∣∣ |i | =

=

∣∣(√2 + i
)∣∣ ∣∣(√2 + i

)∣∣∣∣∣(1− i
√
3
)2∣∣∣ |i | =

∣∣√2 + i
∣∣2∣∣∣(1− i

√
3
)2∣∣∣ |i | =

∣∣√2 + i
∣∣2∣∣1− i

√
3
∣∣2 |i | =

=

(√(√
2
)2

+ 12
)2

(√
12 +

(√
3
)2)2√

02 + 12
=

(√
3
)2(√

4
)2

1
=

3

4
.
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