Math E305
5 Advanced Algebra and Trigonometry!

me to Jer Combl

.two dzmensmnal
number lines!




POTD
Back to the Future!

But what'’s this strange new number?

Matrices and Trigonometry?!




PEERE = imiaion Cucles!




POTD — The Unit Circle!
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[he Unit Circle in all its glory!
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What about the other functions?




And even more?!

iIncluding func
barely known

...and versin
or “versed sine”




Cinenilas me e nt
Periodic functions!
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Back to Triangles... right?!

Hypotenuse (H)

Adjacent (A)




Tne s Al

a/(S|n A) a b c
= b/(Sin B) sin(4) sin(B) sin(C)
= c¢/(Sin C)



http://www.ies-math.com/math/java/trig/seigen/seigen.html
http://www.ies-math.com/math/java/trig/seigen/seigen.html

Law of Cosines
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L.aw of Cosines — picture proof!

D C COSA

C b cosA € a cosB [«
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Now armed... back to the POTD!




Rafael Bombelli
(1526 — 1572)

solved
z3 =15z + 4
and got...
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Bombelli noted that if one were
simply to calculate formally...

what IS cubed?

and likewise what Is cubed? 4
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actually we should really work with u, an unknown
- value that has the property that u= = -17...

from a purely formal algebraic perspective,
then what is (1+ u) plus (2 — 3u)?

from a purely formal algebraic perspective, ;
then what is (1+ u) times (2 — 3u)? :




Let's go Geometric!
this will legad r y to




Finding “u’!
so now Iif we want something “u’
that has the property that u? = -1,

then given that doing u twice Is
equivalent to a 180 rotation...
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A New Number Line!




Now time for some vectors!

where we can
think of
as point

or as (vectors!)




Now time for some vectors!

write
vertically
instead...

b
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so what is multiplication
by -1 equivalent to?
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so multiplication by -1 Is equivalent
to a change in basis vectors...

sending  and

to and

to




< - \ > R | r L 1
: ,\ / s
: \ N Ak, W 3 = a 71 T s
\/ M "1/ | (D 3 /
\ \/ J | ) A W
\ VA& VAN | ) /o Yy
YV UL AINL LR g ) |

. instead of writing [g] = a[(l)] 22 b[(l)]
' a b

we could write [(1)] ; [(1)]

howabout ([g]. ;1) [o]

or i}lst (1) (1)] [?J
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«j thinking back to multiplication by -7...
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; viatrix mu ‘![,'J’(JQ lication...
. what should...
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b ]
0 -1
then find a matrix A such that

g

‘WOW’ a quadratlc equat/on . In matrices! §

R

3—!&4—



[1

e

so then a + bi is equivalent to...?
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which is equivalent to...

(a + bi) (c + di)
= (ac - bd) + i(ad + bc)




- Now If the number | has the property
- that i = -1, then what is i*?

and now tell me about the
roots/factorization of x4 —1 =

; ‘1]
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then try finding a matrix A with
e g

wait, wasn't that the puzzle of the day?!
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