Math 305
‘ Advanced Algebra and Trigonometry!
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Finishing off circular trigonometry

...and finally that diagonal puzzle!

And our last new topic - is there time for one
last new foray?




PEIEE)




POTD  Follow the alphabet!
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and while we’re here...

okay, now write i as e'® -
...SO what IS 1'?
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Back to our Complex Number Line!
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" Now that you've been doing the hard stuff with
. complex multiplication, sit back and take a look at...
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Algebraically,

what i1s 1 + 3i

plus 3 +17?
- Then, visually, we can think of addition
- using vectors...
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and multiplying by a + bi is equivalent
to the matrix transformation...
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[ac —.bd . —ad —bec

ad +bc - ac—bd
which is equivalent to...
(a + bi) (c + di)
= (ac - bd) + i(ad + bc)

-t ?d;&:('f.;; 58




Let's get visual - geometrically...

Going back to our
complex number line... Argand!




Let's get visual - geometrically...

Going back to our
complex number line... Argand!




Do these diagrams help?




Ba@létel imasaiiansfomiabions. . .
So is it possible to recognize

multiplication by 2 + i,

rotation | )

scaling Z/:-i‘
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Deconstructing a transformation...
What if we “take out” the scaling factor...
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In general any complex number
multiplication transformation

—b
[a ] can be rewritten as

e sl

where s equals?
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What does the matrix of a
rotation transformation look like?

First, where does a rotation of an

angle of O send the basis vectors?
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«j thinking back to multiplication by -7...
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now we need cos(@) and sin(@) !
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Suppose z = a + bi, so multiplication by z
is equivalent to a transformation by

£
b 9] which can be rewritten as

|z| 0 7[cos(8) —sin(0)
[O \z\] [Sin(G) cos(0)




Aha! Arguments and Moduli!

Instead of viewing complex numbers as pairs,
a combination of real and imaginary numbers




Remember that amazing formula...?!

If z Is a complex number,
then what is ?




Now let's cycle back!!

So If z Is a complex number, then z
can be written as

r e® S el®



¥

.

‘v.‘t v

i  whatdo

= the powers
of z look
like?
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So what are z and w equal to?

' As matrix transformations, then,
~ multiplying by z and w is equivalent to...

® and multiplying by z, and then by w, is
' equivalent to what kind of transformat|on’>

. Now multiply together the matrices
. representing multiplication by w and z...

. e i : e g s - Y
',-,;_'.5;." SIS Y g o a 2 A , - . . o= "&.c.,:;.,g_‘:-:



a + bi
Matrices...
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Geometry...

and Trigonometry!...




