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Lecture classes

We will have combined projector and blackboard 
presentations. PDF files of the overheads will be placed 
on the LMS. The notes are to provide the organizational 
framework for the material, but are not intended to be 
complete.

Class participation during lecture is strongly encouraged.
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• It is weight training for the mind, perhaps one of 
your greatest challenges academically. In particular, 
it develops logic skills (as desired, for example, by 
Business schools).

• It is beautiful in both the big picture and in the details

and in how they fit together, like an amazing piece of

music or poem or car.
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Diÿculties students have with Mathematics as 
min (really, with math in general).

• Allowing enough time to make mistakes and figure out

what went wrong.

• Figuring out the right tool for the job.

• Algebra.



8

One important tip to improve your algebra is learning to

substitute numbers into algebraic expressions.



8

One important tip to improve your algebra is learning to

substitute numbers into algebraic expressions.

Example 1. (x + y)(x− y) ?= x2 − y2



8

One important tip to improve your algebra is learning to

substitute numbers into algebraic expressions.

Example 1. (x + y)(x− y) ?= x2 − y2

Substitute x = 3, y = 5:



8

One important tip to improve your algebra is learning to

substitute numbers into algebraic expressions.

Example 1. (x + y)(x− y) ?= x2 − y2

Substitute x = 3, y = 5:

(x + y)(x− y) = (3 + 5)(3− 5) = 8(−2) = −16.



8

One important tip to improve your algebra is learning to

substitute numbers into algebraic expressions.

Example 1. (x + y)(x− y) ?= x2 − y2

Substitute x = 3, y = 5:

(x + y)(x− y) = (3 + 5)(3− 5) = 8(−2) = −16.

x2 − y2 = 32 − 52 = 9− 25 = −16.



8

One important tip to improve your algebra is learning to

substitute numbers into algebraic expressions.

Example 1. (x + y)(x− y) ?= x2 − y2

Substitute x = 3, y = 5:

(x + y)(x− y) = (3 + 5)(3− 5) = 8(−2) = −16.

x2 − y2 = 32 − 52 = 9− 25 = −16.

These two expressions are equal. What does that mean?



8

One important tip to improve your algebra is learning to

substitute numbers into algebraic expressions.

Example 1. (x + y)(x− y) ?= x2 − y2

Substitute x = 3, y = 5:

(x + y)(x− y) = (3 + 5)(3− 5) = 8(−2) = −16.

x2 − y2 = 32 − 52 = 9− 25 = −16.

These two expressions are equal. What does that mean?

We suspect that this equality always holds.



8

One important tip to improve your algebra is learning to

substitute numbers into algebraic expressions.

Example 1. (x + y)(x− y) ?= x2 − y2

Substitute x = 3, y = 5:

(x + y)(x− y) = (3 + 5)(3− 5) = 8(−2) = −16.

x2 − y2 = 32 − 52 = 9− 25 = −16.

These two expressions are equal. What does that mean?

We suspect that this equality always holds. You should

try to substitute three different sets of values in an

equality you do not understand.
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This example, and even a hundred more like it, does not

imply that (x + y)(x− y) = x2 − y2 for all x and y. To

establish it once and for all, we must apply the rules of

algebra.

(x + y)(x− y) = (x + y)x− (x + y)y

= x2 + yx− [xy + y2]

= x2 + xy − xy − y2

= x2 − y2
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More examples.

Example 2. ax+y = (ax + ay) or axay?

Example 3. x2−y2

x−y

?= x + y.
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• Population density can be measured for each square

mile of land in the United States.

• All items in the store are 30% off.

• The cost of an airline ticket is a function of many

variables.

Numbers can represent many different real-world

phenomena, but the same rules apply to numbers

regardless of what they represent. We will be learning

about rules which apply to any kind of function.



15

Sometimes, what we do will be abstract, but just as for

numbers, abstraction will give wide applicability.



15

Sometimes, what we do will be abstract, but just as for

numbers, abstraction will give wide applicability.

Definition 4. A function assigns to each input, from

some set called the domain of the function, a unique

output, in a set called the range of the function.



15

Sometimes, what we do will be abstract, but just as for

numbers, abstraction will give wide applicability.

Definition 4. A function assigns to each input, from

some set called the domain of the function, a unique

output, in a set called the range of the function.

Examples can be produced from our list above.



15

Sometimes, what we do will be abstract, but just as for

numbers, abstraction will give wide applicability.

Definition 4. A function assigns to each input, from

some set called the domain of the function, a unique

output, in a set called the range of the function.

Examples can be produced from our list above.

Throughout this course, the domain and range of a

function will usually be some collection of numbers and a

function is most often denoted by “f(x) = · · · ”.
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