Welcome to Math 305
. Advanced Algebra and
Trigonometry!

When it’s the
Form that matters...
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Warm-up

POTD - Counting coins

Teaching approaches to algebra
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Advanced Algebra -
it's about Form and Function

...back to medieval times... atraveling

¢ al Ul | at | f g merchant has need of evaluating the

polynomial 12t*+7t3+5t2+6t+1latt=
f (1 8) 18. The merchant takes this extravagantly
difficult problem to a professional

mathematician/computer (back in those days

¢ h e ap I y I "computers" were actually people who'd solve
sums and other problems for others). The
computer charges 10 farthings for each
multiplication and 5 farthings for each
addition...




Suppose there’s a pile of coins containing

3 pennies, 2 nickels, 1 dime, 1 quarter, and 1
half dollar coin..
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POTD...counting coins!

Time to use (x+ 2)(.1 + 4) x> +6x+8
Mathematica?! Va
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Suppose there’s a pile of coins containing
pennies, nickels, dimes, quarters, and half
dollar coins...
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Can we connect this to the following...

Whatis 1/(1-x)? (formally...]
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now try to find something similar for...

T+2x+4x2+8x3+ 16 x4+ ...




At #5 %

d sequence conne ction!
Leaplng out a bit..
So the Geometric Sequence
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corresponds to the generating function

l+axtasxt+asxs+atxt+axe+...

which is (formally) equivalent to ...
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Now can you work out a simple
~rational polynomial corresponding
to the generating function

17 S R (VX e R S e oot ...

time for a side(?) path...

we loeked at «© ~ o0 ¢

what is the generating function
__equivalentto 1/ (1 —x)??
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. What about the generating function
corresponding to

1/(1-x)°

...or the generating function
corresponding to

1/(Q-x)4
et
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\ The triangle is connected with many
= different mathematical concepts,
® such as to combinations (from probability),

as well as the binomial theorem in algebra...

Recall that...
(x F )% =1 o) Rk




Pascal's Triangle

(x+y)l =1x + 1y

(x+y)°=1x" +3x% + 3097 +1)?
(x+y) i =1xt +4x3) + 632 +4x 5 + 1)
(x+3)° =125 11052 1033 +504+1° i vow

Oth row

1st row

Z2nd row

3rd row

4th row
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..SO NOW can we do this one?

Suppose there’s a pile of coins containing

pennies, nickels, dimes, quarters, and half
dollar coins...
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