LA - 3.1 - Complex Numbers/Operations

Imaginary #'s

i2 = (v=1)° =C—-ﬂ

fe
) i2=-1
This pattern P
repeats itself l,4 =t
i*=1
i5=i
V=9 = Calculator
J=9(-1) [MODE][ a+bi |
VoxV-1=

GD

cisOcisp = cis(6 + ¢)
cisd © )
cisp € ¢

cis(6 + 2nk) =cisf ;k € Z

z" = rcisnf = (reie)n

i# = V=1 x V=1 x V=1 =D i3 =
i* = V=1 xV=1xV=1xv-1=D

i5=\/—_1><\/—_1><\/—_1><\/—_1><\/_—_1=®

V=36 =

J36(-1)
V36V—1
6i

|z*| = |2

|z|? = zz*

|z122| = |211] 2,

Z| |24 |

Z2 EA

12125 ... 2| = |21]|2,] ... |2,
|z = |z|*neZ*

im=immed4 mmod 4 = remainder ofE
4 4mod4=0

i8 — ;0 §=2r0 (At e 8mod4i0
j14 — 2 41}4 j3j4n 14 mod 4 =2
29 — i1 3 —i(i% 29mod4 =1

29 -1

—=7rl -1

) r
z=a+ bi z = r(cosf + isinf) = re'® = r"cisnf
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|z [lw| = |zw|




LA - 3.2 - Graphs/Operations Complex Numbers

I : Imaginary

Axi (R,D) ais the real
(—1,2) AXs - part of z.
=a+b
Z, = —1+2i b is the imaginary
9 31) part of z.
z; = 3+ 1i | cartesian/Recta
Z 1i 2z ngular Form
R : Real Axis
-1 1 2
—1i
Adding/Subtraction/Distribution z; =3 +1
z, =—1+4+2i

Z3=Z1+Z2

z3=(B+10)+ (-1 +20)
é

Conjugate

22, = 2(=1+ 2i)
é

z* is the conjugate of z
Reflection in x axis

1 G

SNGETED

Conjugate
10 Q2-0DQ2+10)
Z_i P ._.2
10 2+i j+.221 201

X —1
2-i 2—01 4 (-1)
20-;10L Atl=s

Complex Plane I AI.<a: (Argand
21 Diagram)
(3,0 1i (/2,0)
z=-3+0i z=V2+0i
@< ®—> =
-3 -2 -1 1 2
a /|
z=-1-2i
Z4 = Zl - Zz
Zy =34+1—(—1+20)
N R
(4' _1)

Square Roots

V5 +12i

iiig + 2i)2
Q+2iD
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5412 =
5412i+4—-4
54 12i + 4 + 4i?
9 + 12i + 4i?

Distribution

lez = (3 + l)(_l + 2l)
Z1Zy = -3 + Sl + 212

lei =—3+5i+2(-1)

(3+ 2ii(3 + 2i)



LA - 3.3 - Distance/Midpoint Complex Numbers

M : Midpoint
Distance I R
P2P1 =P20+0P1
P2P1 = _Zz + Zl
PPy =21 — 7, OQRPisa
|P2P1| = |z, — 25| parallelgram
0 R
OR=w+z oM = w+tz
2
Distance/Midpoint
z=2+3i Woz=6+]i—(2+3)

I P(2,3)

lw — z| =./4% + (=2)?
Qu—z/=V20 =25 >

Midpoint PQ ==
_6+i+24+3i

2
_8+4i
2
< WVidpointPQ =4 +21 >
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LA - 3.4 - Rotations iz Complex Numbers

Imaginary
Axis
z Gy 2+ 90° Rotat
lZ'( ) i%z :180° Rotation (From z)
—1+2i i%z :180° Rotation (From z)
z:(2,1) i3z : 270° Rotation (From z)
d i‘z iz
2+ 1i
Real Axis
z:(—=2,-1)
21 z:(1,-2)
1-—2i
z=2+i z=2+i [OR] iz=-1+2i z=2+4i 2= 240

iz =102+ 1i) 2z=02Q+ 1) iiz=i(-14+2i) i3z =132+ 1i) itz =1i*Q2 + 10)

3
l:Z = 21: + i? iz ==102+ 1) iiz=—1i + 2i? i3z=—i(2+ 1i) i‘z=1(2 + 1i)
iz=2i+ (1) Cz=-2-1D iiz=-1i+2(-1) i3z =—2i+1i
?

i°z=-=2i+1(-1)
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Calculator

. i oDE][[a+bi | i J{ 2nd [ ]
LA - 3.5 - Polar Complex Numberk'\"—’

r : length of vector : (Modulus) (=2,1)
6 : angle (argument : argz) z=-2+1 I cos = &
ing, 0 L
Domain: 7 < 6 < 1 (rsin6geosd)
b

g =2
R Sing =

|z| = Va? + b? tang = -1 — |
Pole (Origin : O)

|z| = f%(—2)2 + 12 tang =

1
=tan"!(=
. i <2> 0 =m—0.46 (r,6) Polar
z=atbi \/5,2.68 Coordinates

z = rcosf + irsin@
z =r(cosf + isinf)

Polar Form |7 =|z| cis@ = cos +isinf = e'? e = -1
— . _ 2.68i Exponential I e: FEulers # = 2.71 I
CZ= V5cis2.68 = V5es8i_> —<po!

Convert to Polar & Exponential Form |[MATH|[_cPXx_|[ Rect |

= +d? . V3

Convert to Rectangular Form |MATH || CPX || Polar |

I| Q| o
NH

1 LT
z = 2cis—
2i] (LV3) tom
— 1+31 Z=2(COS§+lSlTl§)
if 2 T Z=2<l+i\/—§>
-1 0 =— 2 2
i
1
Conjugate

z" is the conjugate of z

Reflection in x axis 7 R
I (—2v3,-2) m/
|z| z z=—-2V3-2i
6
—0 R Note :
12| 2 |z = |zcis(—6) (—1,90%) = (1,270°)

Lin Page 5



