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Translations For c > 0, the following translations shift the original graph y = f(x) as indicated.

Translation Shift Example Graph

y = f(x) + c up c units y = x2 + 2

y = f(x)− c down c units y = x2 − 3

y = f(x− c) right c units y = (x− 4)2

y = f(x+ c) left c units y = (x+ 1)2

Ex: Sketch y =
√
x+ 2 + 3

Reflections

y = f(−x) reflects the entire graph of y = f(x) through the y-axis

y = −f(x) reflects the entire graph of y = f(x) through the x-axis

y = |f(x)| reflects any portion of the graph of y = f(x) that lies below the y-axis
through the x-axis to make it positive

Ex: Sketch y = |x3 + 1|



Transformations Page 2

Ex: Sketch y =
−1

x− 1

Dilations For c > 0, the following dilations stretch or compress the original graph y = f(x) as indicated.

For c > 1, stretch the graph of y = f(x) vertically by a factor of c

y = cf(x)
For 0 < c < 1, compress the graph of y = f(x) vertically by a factor of c

For c > 1, compress the graph of y = f(x) horizontally by a factor of
1

c
< 1

y = f(cx)

For 0 < c < 1, stretch the graph of y = f(x) horizontally by a factor of
1

c
> 1

Ex: Given the following graph of y = f(x), (a). y = 2f(x) (b). y =
1

3
f(x)

(c). y = f(4x) (d). y = f

(
1

2
x

)


