


Horizontal scaling (expansion or compression)

f (x) = sin(x)





Vertical scaling (expansion or compression)

f (x) = sin(x)





How to graph a f (bx + c) + d

1. Graph y = f (x)
Horizontally :

2. Shift |c | units, left if c is positive, right if c is negative .

3. Scale horizontally of a factor
1
|b| (compression if |b| > 1,

expansion if |b| < 1)

4. Reflect across y axis if b is negative . Skip this step if b is

positive.

Vertically:

5. Scale by a factor of |a| (compression if |a| < 1, expansion if

|a| > 1)

6. Reflect across x axis if a is negative . Skip this step if a is

positive.

7. Shift |d | units, up if c is positive, down if c is negative .

Note: the order is important.









f is even if f (x) = f (�x).
EX: cos x is even

f is odd if f (x) = �f (�x).
EX: sin x is odd



How to graph a|bx + c |+ d Shortcut

1. Graph y = bx + c and flip it into V shape. This gives you the

graph of |bx + c |
2. Graph a |bx + c | . Scale by |a|, reflect if a < 0

3. Graph a |bx + c |+ d . Shift vertically



Sketch the graph of g(x) = 3|2x � 5|+ 1
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Suppose g(x) has domain �5  x  6 and range 1  y  10
What are the domain and range of g(4x � 5) ?












