Lecture 1: 1.1 Complex Numbers

September 8, 2016 12:58 PM

Gerolamo Cardano (1501-1576) was the first to recognize the existence of imaginary
(complex) numbers

Question: Find 2 numbers whose sum is 10 and whose product is 40

Solution: x * (10 — x) = 40 \
—x%2+10x—40=0 —>solve using quadvehc formula
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1.1 Defining the Complex Numbers
Recall the sets of natural numbers (N), integers (Z), rational numbers (Q), and real numbers (R). Next,
we can define the set of complex numbers, C, as:
C:={a+bi:a,beR}
Y?G\\ w(,} ¢ \\)\mo‘o)\\r\&(y pxrt
OR:

"the set of all things of the form a + bi where a and b are real numbers"

Notation of a complex number:

z=a+bi eC NOTE: 2 complex numbers are only
equal if and only if their real and
imaginary parts agree \j)

Re(z) = a "real part"
Im(z) = b "imaginary part"

3% everyreal number aeR can be thought of as a complex number whose imaginary part

is 0 <

N subset

A
Geometry: i
7y =1+2i + z,+2, Addition of complex numbers can

=3+ A . .-
SODASPUVEIE S be interpreted as vector addition
2 on the complex plane
Re

Let zy = a4 + bqi and z, = a; + byl
Zl+ZZ :a1+a2+(b1+b2)i

Z1 *Zp = aA10Qy — ble + (albz + azbl)i

Z_’ - -
gg.i*i=(o+i)(o+i)=o—1+(0$0)i=@ |"=-| bk =41
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gg.i*i=(0+i)(0+i)=U—1+(U+U)i={:\1r)) ! |

Z1 —Zp = (a1 + bll) - (az + bzl)
=a; —az + (by — by)i

— we don't want a complex number
Zy aq+byi ap, — Dbyl in the denominator, so we
7o g+ byi  a, — byl multiply by the conjugate of the
denominator to make the
denominator a real number
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