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Intervals - describe the set of real numbers between -2 and 4,
including -2 but not including 4:

{x | − 2 ≤ x < 4} = [−2, 4)
(the last, [−2, 4), is interval notation)

Sets?
{5, 11,−3}
{3, 6, 9, 12, · · · }
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Write the following in interval notation:
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Rational and Irrational Numbers
(a) A rational number is a realnumber that can be written as a
quotient of the form p

q for some integers p and q, with q 6= 0.

(b) An irrational number is a real number that cannot be written
in the form of a rational number.
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For the record, some standard sets of real numbers will be
designated as follows.

I The set of natural numbers = {1, 2, 3, 4, · · · } - N.

I The set of whole numbers = {0, 1, 2, 3, · · · } - W.

I The set of integers = {0,±1,±2,±3, · · · } - Z
I The set of rational numbers = {x | x = p

q , p, q ∈ Z, q 6= 0} -
Q

I The set of real numbers - R.

Review the basic language of sets and the meaning of symbols like
∈, ⊂, ∪, ∩, ∅, ∼ and so on.
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Cartesian co-ordinates

Distance between two points:
√

(x2 − x1)2 + (y2 − y1)2

Write the equation of a circle with center (2,−1) and radius 3.

Are you familiar with the other conic sections?
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Solving (mostly polynomial) equations.

Solve:

I 2x − 3 = 9

I 2x2 − 5x + 3 = 0

I x2 + x = 2

I x2 + x = 3

I 2x2−5x+3
x2−2

= 0

I 2x2−5x+3
x2−1

= 0
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Systems of equations?
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Solving (mostly polynomial) inequalities.
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Solving (mostly polynomial) inequalities.
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I 2x − 3 < 9

I x2 + x ≤ 2

I 1
x+3 ≥ −2

I |x − 3| < 3

I |2x − 1| ≥ 5
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Write the following in interval notation:

{x ; x < 5} =

{x ; x ≥ −3} =

{x ; 3x − 5 ≥ 0} =

{x ; 1 < −3x + 5 ≤ 2} =

{x ; |2x − 7| < 3} =

{x ; |2x − 7| > 3} =
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Example - let f be the function that assigns each real number to
its square.

f : x → x2

or
f (x) = x2

f - “the function”
f (x) the number that the function assigns to some input value x .
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f (x) = x2

Domain of f ? Range of f ?

Find

I f (3)

I f (w − 2)

I f (z)
f (w3+1)+2

I f (x+h)−f (x)
h
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Suppose:

I g(x) =
√
x2 + 2x

I h(x) = x2

x2+1

I k(x) = 2x
9x2−4

Domain and Range for g , h, k?
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Suppose:
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Suppose:

I h(x) = x2

x2+1

Domain and Range for h?
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Suppose:

I k(x) = 2x
9x2−4

Domain and Range for k?
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What are the domain and range of f ? g?
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What are the domain and range of f ?

g?

Calculus with Functions MATH 231, Chapter 0



What are the domain and range of f ? g?
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Algebraic functions
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Straight lines
y = mx + b

m = slope = “rate of change” = verticalchange
horizontalchange = y2−y1

x2−x1

b = y -axis intercept
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Point slope form y − y1 = m(x − x1)

“General” form Ax + By + C = 0

Horizontal line ?

Vertical line ?
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Also find:
An equation for the line parallel to a) through (2, 1).
An equation for the line perpendicular to b) through (−3, 2).
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Transcendental functions
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Suppose:

I f (x) = x2

I g(x) =
√
x2 + 2x

I h(x) = x2

x2+1

I k(x) = 2x
9x2−4

Find

I (f + g)(x)

I h
g (x) = h(x)

g(x)

I k ◦ f (x) = k(f (x))

I fg(x) (or (f ∗ g)(x))

I g ◦ f (x) = g(f (x))

I f ◦ g(x) = f (g(x))
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Find

I (f + g)(2)

I f
g (2)

I g ◦ f (3)

I fg(2)

I f ◦ g(2) (approx.)
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