Complex Numbers



Complex Numbers

The imaginary unit i1 Is defined as



Example

J—81=+/-1.81
—j.9=0j



Complex Numbers

The set of all numbers in the form a + bi
with

* real numbers a and b,

* | the Imaginary unit,

IS called the set of complex numbers.



Complex Numbers

The real number a Is called the real part,
and the real number b Is called the

Imaginary part, of the complex number a
+ bl.



Equality of Complex Numbers

a+bi = c+di
If and only If

a=candb=d



Adding and Subtracting Complex Numbers

(a+bi) + (c+di) = (a+c) + (b+d)i
(a+bi) — (c+di) = (a—c) + (b—d)i

Multiplying Complex Numbers

(a+bi)(c+di) =
(ac) + (adi) + (cbi) + (bd)i?=
(ac—bd) + (ad+cb)i



Example

Simplify:

3+2i—6i -8
=(3-8)+(2-6)
~5—4i




Multiply:

Example

(2—1)(1+ 31)
= 2+6i—i—23i°
=2+51+3
=5+D5I




The complex conjugate of the number a + bi
IS a - bl, and visa-versa. The product of a

complex number and its conjugate is a real
number.

(a+bi)(a—bi)=a’+b*



Rationalize: 2 2 1+ |

1— 1—1 1+1
242 242
C1-i2 141
2+ 21




For any positive real number b, the
principal square root of the negative
number -b Is defined by

J(b) =ivb




Simplify:

Example

J=16-4/-9
— 4j-3;
—12j?

—12



Quadratic Formula

For the quadratic equation ax” +bx+c =0,

 —b++b?—4ac
2a

X




Solve:

Examples

3X° —2X+4=0

X°—2X+2=0



Complex number,

Z(X,Y)
« Standard form y [ A
I i
Z=X+VYI E
6 e
 Polar form 5
@) X X
Z =T (cosé + 1 sinb)

« Exponential form r=yx*+y’ y
(—j € (—m, ]

Argz = arctan

Zz=re!?



