
1.1.1 Algebraic Operations
We need to learn how our basic algebraic 

operations interact.

When confronted with many operations, 
we follow the order of operations:

Parentheses
Exponentials
Multiplication
Division
Addition 
Subtraction 







1.1.2 Manipulating Fractions
Fractions are essential to mathematics

• Adding fractions: 

• Multiplying fractions: 

• Improper fractions: 







1.1.3 Powers and Roots
For any positive whole number 

If             , we say      is an        root of    .
Roots undo powers, and vice versa.  We denote        
roots as        or       . 

Notice that:





1.2.1 Factoring and Expanding 
Polynomials

• Polynomials are functions that are sums of nonnegative integer 
powers of the variables.  

• The highest power is called the degree of the polynomial. 
• Higher degree polynomials are generally harder to understand.  



1.2.2 First Order 
Polynomials

These are just lines:



1.2.3 Second Degree Polynomials

We can try to factor quadratics, i.e. write 
as a product of first order polynomials



1.2.4 Roots of Quadratics

These can be found by factoring, and also with the famous 
quadratic formula:



1.2.5 Higher Order 
Polynomials

• These can also be factored, 
though it is usually harder.

• Formulas like the quadratic 
formula exist for degree 3,4, 
polynomials.

• Nothing for degree 5 and 
higher.  



1.2.6 Expanding Polynomials

One can undo factoring by expanding products of polynomials.  One 
must take care with distribution.  



1.3.1 Introduction to 
Exponentials

• The number x is called the base.
• The number y is called the exponent.

• Examples include:    (base x, 
exponent 2) and     (base 2, 
exponent x)

• When someone refers to an 
exponential function, they mean the 
variable is in the exponent (i.e.   ), 
not the base (    )



1.3.2 Properties of Exponents
Basic Rules:

• (same base, different exponents)

• (different base, same exponent)

• (iterated exponents)

• (for any value of x, by convention)

















1.3.3 Plots of 
Exponentials





1.4.1 Logarithms

• We call a the base.

• Logarithms are a compact way to solve 

certain exponential equations: 



1.4.2 Properties of Logarithms
Logarithms enjoy certain algebraic properties, related to 

the exponential properties we have already studied.  

• (logarithm of a product)

• (logarithm of a quotient)

• (logarithm of an exponential)

• (logarithm of 1 equals 0)













1.4.3 Logarithm as 
Inverse of Exponential




