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Welcome to Math S3051
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Math for Teaching Advanced
Algebra and Trigonometry

if Math is the
language of Science...

then Algebra is the k
language of Math!
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Introduction to course

Course nuts and bolts

Introducing each other

First problem solving session
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. Find the value of P(99) if
P(x) = x3 + 3x% + 3x + 2014

-
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- Find two factors of 99,999 991
g (both positive integers greater than 1)




nteresting word!

“Algebra” itself comes from al-gabr
(Arabic), associated with a document
from about 820 written by
Muhammad Al-Khwarizimi

The title of his work was ..
Kitab al-muhtasar fi hisab al-gabr wa- I—muqabala

“The Compendious Book of Calculation by Completion &
and Cancellation”

. or “Restoration and Balancmg
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Jabr is used when we go from something
like x-4=8tox=12.The left-side of the
first equation, where x is reduced by 4, is
'restored” or "completed” back to x in the
second equation.

Mugabalah occurs when we go from
something likex + y=y + 7tox =7 by
"cancelling” or "balancing" the two sides
of the equation.



If the sum of n quantities be given, and also the

sum of every pair containing a particular
quantity, then this particular quantity is equal

to1/ (n-2) of the I!?Cerence between the sums
of these pairs and the first given sum..

.Huh?




In modern terms. ..

-n_

(my+me + ... +mpq) —s (S, M) —s
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Modern notation...(?!)

Diophantus




Representation
represents 1
represents 2
represents 5
represents 10

represents the unknown quantity (i.e. the variable)
(short for ioog) represents "equals”

represents the subtraction of everything that follows it up to ic

represents the zeroth power of the variable (i.e. a constant term)

represents the second power of the variable, from Greek duvayuig,
meaning strength or power

represents the third power of the variable, from Greek x0pocg,
meaning a cube

represents the fourth power of the variable
represents the fifth power of the variable

represents the sixth power of the variable




Other famous (?!) Algebraists

Aryabhala

' Indian QN athematician who discovered 2 ¢ero N7

n{n+1)(2n+ 1)
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Srafnmeaguota (597 — 668 CE),
another Indian mathematician —

wrote the Brahma Sphuta Siddhanta
Correctly Established Doctrine of Brahma

Brahmagupta was the first to give a general

solution to the linear Diophantine equation
ax + by = ¢, where a, b, and c are integers. ik
Unlike Diophantus who only gave one solutionto
an indeterminate equation, Brahmagupta gave all
integer solutions
He was probably influenced by earlier Greek
mathematicians, as well as familiar with works by the
Babylonians.




Other famous Algebraists

ZAUrSnin-chien

Precious Mirror
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to our Modern
Why have Algebra 2? Why more algebra?
- [t’s often just a grab-bag of topics
as a filler before precalc/calc

| ' Three main goals for Math 305: 3
- 1) Recognize algebra’s place in the building of calculus ¥

¢

2) Expand our knowledge of new “number” systems
3) Provide a stepping stone to “formal mathematics” &

#




And now for the fine print...

Harvard University Extension School
Math S305 Mathematical Connections: Advanced Algebra and Trigonometry
Course Information Summer, 2014

Teacher: Andy Engelward Office: 51 Brattle Street, Cambridge, room 707
Email: engelward@math.harvard.edu Phone: home (781) 676-0676
Teaching Assistant: Alexa Mater Email: matera@alumni.reed. edu

Classes: daily, 9 to 11:30 in Sever Hall room 106
— the first class is on Thursday, June 26% final is on Friday, July 18th

Course Description and Goals: Algebra is often considered the language of
mathematics for good reason. In this class we continue the journey that began for many
of you in Math E-303 (Math for Teaching Algebra), exploring this rich, fascinating
subject, taking on topics involving the algebra of polynomials, such as the division
algonthm for polynomials, and touching on the idea of representing functions using
infinite polynomials.




Calculus is often said to be
based on the study of limits...
...but is that the only way to get to calculus?

me to
NIGUUE
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Suppose you have the following
input/output table for a function...

input output A What’s
a possible
polynomial
function

matching
this table?
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. Suppose the following gives an
_input/output table for a polynomial
® function...

input output A A?




Algebra iIs just about
solving for “x”...
right?

Actually, algebra is a great
place to study new number
systems

— go beyond the
“natural’!



Time to get Formal!

What does
g G + 14x2% + 4x + 25
mean to you?



