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Objectives
This series will focus on:

» Review of Complex Numbers

» Part 1:
» The Real and Imaginary parts
» Rectangular Form
» Polar Form
» Graphic Form
» Part 2:
— > Arithmetic Operations
» Examples

Addition and Subtraction 2= x +3y

o Adding and Subtracting complex numbers is
easiest if the numbers are in rectangular form.

Steps:
1. Write each complex number in the form a + jb.

2. Add or subtract the real parts of the complex numbers.

—_—

3. Add or subtract the imaginary parts of the complex numbers.

> Add

(atjb) +(ctjd) =(atc)+(jbtjd) =(atc)+j(b+d)
> Subtract

(a+jb)—(c +jd)=(a+jb) + (—c—jd)=(a—c)+ (jb—jd)

= (@—0)+j(b—d)

3/13/2025



Addition Examples:

Add(11+75)+8—72) = (w~ ) _\_SLs-L\ - \ls
=(11+8)+(j5—,2)

S0 e
Add(10+\/_)+(21_\/—) (\c«-')@).\_u\_"\\(;)
=(10 +]\/_){_(21 ][DF (1o + 2\ +;§ 7 - )

= (10 +21) + (j/5 —j/5) = 31

W n

Multiplication in Polar Form

(ey{a\u«\ =)
o Multiplying complex numbers is easiest if
the numbers are in polar form. 2 iredh
o Suppose z; =rLgandz, =nsg 5 5N
3,

Thenz1><22 ("1><"2)Z(¢1+¢2) 22,z xr, €

o In words: to multiply two complex numbers
in polar form, multiply their magnitudes to get
the magnitude of the result, and add their
angles to get the angle of the result.
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Multiplication in Rectangular Form

;):‘T‘ ' : ac i-')o\é +JbL-\y' ba
1 (a +jb)(c+jd) = ac tjad + jbc + j?bd _ )
2 = ac tjad + jbc +(-1)bd

= (ac— bd ) +j(ad + be)

1. Use the FOIL method to find the product.

OOOOO

[}
(a+lc{)§+d)=ac+ad+lo_c+bd

L

YZf.Replace g byw— 1\

3. Write the answer in the form a + jb.

FOIL 7o

Ex: Multiply Complex Numbers

(5-2i4+i) = + Si - RL -2t

—> 20 + 5i — 8i — 2i7
20 - 3i — 2/
20 - 3i — 2(= 1)

20-3i+2
— 22 -3i
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Complex Conjugate 2 %

o Given a complex number in rectangular form,
— Z=x+jy
its complex conjugate is simply
ZF=x-Jy

o Given a complex number in polar form,

A r[¢ 2=y e’
its complex conjugate is simply 2* -3¢
zt = rZ]T¢ R

Complex Conjugate

The product of conjugates is the real number a? + b2,
(4 +jb)(a—jb) = a?—jb? (r<@(re—@)=r?
:aZ—(— 1)[)2 YLLd:¢ = 1%[o =+
=a’+ b =¢* V- Jore b-
Example: (5 +2)(5 —j2) = (52— j*4)
L T
i —25-(-1)4

23+4 = 24
=)

Example: (5-45)( 5~ —45)@




Division in Polar Form

o Dividing complex numbers is also easiest if
the numbers are in polar form.
o Suppose z; =r,< ¢ and z, = L é 2.:=¢¢

p— Z-re)l

Then z,+ z,= (1 + 1) £ (¢ — &) 2. e o éfi
Y

)9,

Z~ (te_')'*; T

——

r—_— . T a4,
o In words: to divide two complex numbers in¢

polar form, divide their magnitudes to get
the magnitude of the result, and subtract
their angles to get the angle of the result.

" . a3 g
Division in Rectangular Form 51 *c5

A rational expression, containing one or more complex numbers,

is in simplest form when there are no imaginary numbers

remaining in the denominator.

Example: Example:
5+3i , e z,=6 £26.57
9 (2 -¢)
24— 2,=3 -18.43
C5+3i 2-i 10-5i+6i-3i’
240 2-i 2% +12 4]
_10+i-3C% -1 _13+i B 2
4+1 = BN ((36z——‘f9))=2‘/45
——
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Conclusion
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