
1p
3� i

,
1

i(3 + 2i)2
,

(
p
3 +

p
2i)3p

2�
p
3i

.

�3i,
p
3 + i, 3i(2 + i).

z1 = 1
1+2i z2 = 2� 4i z3 = z1 + z2 |z3| = |z1|+ |z2|

(a+ ib)(a� ib) = a2 + b2

1p
3� i

=
1p
3� i

·
p
3 + ip
3 + i

=

p
3 + i

4
=

p
3

4
+

i

4

1

i(3 + 2i)2
=

1

i(3 + 2i)2
· i(3� 2i)2

i(3� 2i)2
=

i(3� 2i)2

�132
=

i(3� 2i)2

�169
=

�12

169
� i

5

169

(
p
3 +

p
2i)3p

2�
p
3i

=
(
p
3 +

p
2i)3p

2�
p
3i

·
p
2 +

p
3ip

2 +
p
3i

=
(
p
3 +

p
2i)3(

p
2 +

p
3i)

5
=

(
p
3 +

p
2i)3i(�

p
2i+

p
3)

5

=
5i(

p
3 +

p
2)2

5
= i(

p
3 +

p
2)2 = i(1 + i2

p
6) = �2

p
6 + i

|� 3i| =
p
(�3)2 = 3

��p3 + i
�� =

q
(
p
3)2 + 12 =

p
3 + 1 = 2

|3i(2 + i)| = |6i� 3| =
p
62 + (�3)2 =

p
36 + 9 = 3

p
5

|z1|+ |z2| = 11p
5

|z1| =
����
1

5
� i

2

5

���� =
r

5

25
=

1p
5
, |z2| =

p
20 = 2

p
5.

|z3| =
����
11p
5
� i

22

5

���� =
r

112 + 222

25
=

r
121 · 5
25

=
11p
5
.

z1 = 1 + i z2 = 1 � i |z1| + |z2| =
p
2 +

p
2

|z3| = |2| = 2
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z, w 2 C

|z · w| = |z| · |w|

z 6= 0 |z�1| = |z|�1

z 2 R , z = z

z 2 iR , z = �z

|z + w|  |z|+ |w|
|z + w|2  (|z|+ |w|)2 |z| =

p
zz

2R(z) = z + z R(z)  |z|

z = a+ ib w = c+ id

|z| · |w| =
p
a2 + b2 ·

p
c2 + d2 =

p
a2c2 + a2d2 + b2c2 + b2d2

|z · w| =
p
(ac� bd)2 + (ad+ bc)2 =

p
(ac)2 + (bd)2 � 2abcd+ (ad)2 + (bc)2 + 2abcd

=
p
(ac)2 + (bd)2 + (ad)2 + (bc)2

|z�1| =
����

1

a+ ib

���� =
����
a� ib

a2 + b2

���� =
p
a2 + b2

a2 + b2

|z|�1 =
1p

a2 + b2
=

1p
a2 + b2

·
p
a2 + b2p
a2 + b2

=

p
a2 + b2

a2 + b2

[=)] z = a+ ib 2 R b = 0 z = a+ i · 0 = a� i · 0 = a = z
[(=] z = z a+ ib = a� ib () 2ib = 0 () b = 0 () z 2 R

[=)] z = a+ ib 2 iR a = 0 z = 0 + ib = 0� ib = �z
[(=] �z = z �a� ib = a� ib () 2a = 0 () a = 0 () z 2 iR

|z + w|2 = (z + w)(z + w) = (z + w)(z + w) = zz + zw + wz + ww

= |z|2 + |w|2 + wz + zw = |z|2 + |w|2 + wz + z w

= |z|2 + |w|2 + wz + zw = |z|2 + |w|2 + wz + wz

= |z|2 + |w|2 + 2R(wz)

 |z|2 + |w|2 + 2|wz|
= |z|2 + |w|2 + 2|w||z|
= |z|2 + |w|2 + 2|w||z|
= (|z|+ |w|)2

|z + w|2  (|z|+ |w|)2 =) |z + w|  |z|+ |w|

�42i, 1 +
p
3i,

p
2

(1 + i)
,

p
2(�1 +

p
3i)

1� i
.

-vettori r
,
= 21h
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z1 3 �2⇡
3

z2 2 2019⇡
6

z z0 r r0 ✓ ✓0

|z + z0| = |z � z0| () ✓0 = ✓ +
⇡

2
+ k⇡, k 2 Z.

z = a+ ib = rei✓ r =
p
a2 + b2 cos(✓) = a

r sin(✓) = b
r

42ei
⇡
2 cos(✓) = 0 sin(✓) = 1

2ei
⇡
3 r =

p
1 + 3 = 2 cos(✓) = 1

2 sin(✓) =
p
3
2

e�i⇡
4

p
2

(1+i) =
p
2
2 � i

p
2
2 r =

q
(
p
2
2 )2 + (

p
2
2 )2 = 1 cos(✓) =

p
2
2 sin(✓) = �

p
2
2

2ei
5⇡
12 z = w1

w2
z = r1e

i✓1

r2ei✓2
= r1

r2
ei(✓1�✓2) w1 =

p
2(�1 +

p
3i)

w2 = 1 � i r1 = 2
p
2 cos(✓1) = �1

2 sin(✓1) =
p
3
2 r2 =

p
2 cos(✓2) = 1p

2
=

p
2
2

sin(✓2) =
�1p
2
= �

p
2

2 ✓1 = 2⇡
3 ✓2 = �⇡

4 ✓ = 2⇡
3 + �⇡

4 = 5⇡
12

cos(�2⇡
3 ) = �1

2 sin(�2⇡
3 ) = �

p
3

2 3(cos(�2⇡
3 ) + isin(�2⇡

3 )) = �3
2 � i 3

p
3

2
2019⇡

6 = 336⇡ + ⇡
2 2(cos( 2019⇡6 ) + isin( 2019⇡6 )) = 2(cos(⇡2 ) + isin(⇡2 )) = 2i

|z + z0| = |z � z0| () (z + z0)(z + z0) = (z � z0)(z � z0)

() (z + z0)(z + z0) = (z � z0)(z � z0)

() zz + zz0 + z0z + z0z0 = zz � zz0 � z0z + z0z0

() zz0 + z0z = �(zz0 + z0z)

() 2R(zz0) = �2R(zz0)

|z + z0| = |z � z0| () R(zz0) = 0 () Arg(zz0) = ⇡
2 + k⇡ k 2 Z

Arg(zz0) = Arg(z) +Arg(z0) = Arg(z)�Arg(z0) = ✓ � ✓0

|z + z0| = |z � z0| () ✓ � ✓0 =
⇡

2
+ k⇡, k 2 Z

z 2 C

z2 + 2z + 3 = 0, z2 + 2iz � 3 = 0.

z 2 C z

z + 3i+Re(z)(i+ (Im(z))2) = 0.

z 2 C z

z3 =
p
3� i.

P (z) = a0 + a1z + . . .+ anzn ai 2 R z P z̄
P
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� = 4 � 12 = �8 = i2 · 8
p
� = i

p
8

z = �2±i
p
8

2 = �1± i
p
2 � = �4+12 = 8, z = �2i±

p
8

2 = �i±
p
2

z = a+ ib

a+ ib+ 3i+ a(i+ b2) = a+ ab2 + i(a+ b+ 3) = 0.

a+ ab2 = 0 a+ b+ 3 = 0 a = 0 b = �3

z = rei✓

r3ei3✓ =
p
3� i = 2ei

⇡
6 .

r = 3
p
2 ✓ = ⇡

18

P (z) = a0 + a1z + . . .+ anzn ai 2 R z0 2 C z0
P a0 + a1z0 + . . . + anzn0 = 0

ai 0 = a0 + a1z0 + . . .+ anzn0 = a0 + a1z̄0 + . . .+ anz̄0n z̄0 P

n

n zk = cos( 2k⇡n ) + isin( 2k⇡n ) 0  k  n � 1
zk = (z1)k

(z1)
k =

✓
cos(

2⇡

n
) + isin(

2⇡

n
)

◆k

= cos(
2k⇡

n
) + isin(

2k⇡

n
) = zk.

n�1X

k=0

zk =
n�1X

k=0

(z1)
k =

1� (z1)n

1� z1
=

1� 1

1� z1
= 0

E = Rn C

E = Cn R

E = Cn C x+y = (x1+y1, . . . , xn+yn)
� · x = Re(�)x

i 2 C x = (1, 1, ..., 1) 2 Rn

i · x = (i, i, ..., i) /2 Rn.
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n = 1 C
C Ck

R k  n Cn+1 V
V 0 V ⇥ V 0 Cn+1 = Cn ⇥C

(i · i) · 1 = (�1) · 1 = �1 6= i · (i · 1) = i · 0 = 0.

1 �6 + 10i C R

1 +
p
3i C C

(0,�(i+ 2)) (�(i� 2),�i) C2 C

�, µ 2 R � · 1 + µ(�6 + 10i) = 0
�� 6µ = 0 10µ = 0 µ = 0 � = 0

z = a+ib 2 C z = �·1+µ(�6+10i)
µ = b

10 � = a� 3
5b C R

� = a + ib 2 C �(1 +
p
3i) = 0

(a+ ib)(1+
p
3i) = a+ ib+a

p
3i� b

p
3 = a� b

p
3+ i(b+a

p
3) = 0 a� b

p
3 = 0 b+a

p
3 = 0

a = b = 0 � = 0

z = c + id 2 C �(1 +
p
3i) = c + id

(a+ ib)(1 +
p
3) = c+ id a = c+d

p
3

4 b = d�c
p
3

4 1 +
p
3i

C C

C R C
C

� = a + ib, µ = c + id 2 C �(0,�(i + 2)) +
µ(�(i� 2),�i) = 0 �µ(i� 2) = 0 ��(i+2)� iµ = 0 (c+ id)(i� 2) = 0

�(a+ ib)(i+2)� i(c+ id) = 0 c�2d = 0 d�2c = 0 2a�b�d = 0 a+2b+c = 0
a = b = c = d = 0

F = {(0, 1), (1, 0)}
(z, w) 2 C2 (z, w) = z(1, 0) + w(0, 1)

(0,�(i + 2)) (�(i � 2),�i) F (1, 0) = �(0,�(i + 2)) + µ(�(i � 2),�i)
µ = 1

�i+2 � = 2i�1
�5(1+2) (0, 1) = �(0,�(i+2))+µ(�(i� 2),�i) µ = 0 � = �1

i+2

(0,�(i+ 2)) (�(i� 2),�i) C2 C

Il Àagit de deux couples de mombasa Complexes


