Transformations of Functions

If b 2 1, horizontal shrink by factor of b

If 0 £ b <1, horizontal stretch by factor of b

If d > 0, vertical shift upward

Reflect across x-axis

If d < 0, vertical shift downward

y = ~av—bx + ¢ +>l

Reflect across y-axis

A4

If ¢ > 0, horizontal shift to the LEFT

If a 2 1, vertical stretch by factor of a

If 0 < a< 1, vertical shrink by factor of a

If ¢ < 0, horizontal shift to the RIGHT

Multiple Transformations

Horizontal shifting

Reflection
Vertical shifting

Bl S

When graphing a function that contains more than one transformation, perform the
transformations in the following order:

Stretching or Shrinking
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Graphs of Basic Functions

Linear Function
y=x

10k

Absolute Function
y = |x|

Quadratic Function

y=x’

Square Root Function

y=x

Cube Function
y=x°

40

Cube Root Function

y=3Vx

Rational Function
(odd exponent)
1

Yy =7

Rational function
(even exponent)
1

y==

x2

Log Function
y=logx andx >0
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Exponential Function
if a>1

y=a'

Exponential Function
y=a* if0<a<l1
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Exam

nles of Transformations

NOTE: Dotted line is original function

Example: Transformation of y = +/x

y=+Vx+2
Horizontal shift to the
left 2 units

y=Vx—-2
Horizontal shift to the
right 2 units

y = 5vx y = 0.5Vx y =V0.5x y = V5x
Vertical stretch by Vertical shrink by Horizontal stretch by Horizontal shrink by
factor of 5 factor of 0.5 factor of 0.5 factor of 5
y = —\/E y = V=X
Reflect across x-axis Reflect across y-axis
y=+vx+2 y=Vx—2
Vertical shift up 2 units Vertical shift down 2 units
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Examples of Multiple Transformations

NOTE: Dashed line is original function.

yy = x?
y, =2(x—3)*+4

Horizontal shift to the right 3 units
Vertical stretch by factor of 2

No Reflection

Vertical shift upward 4 units

PwnNPE

y1 = |x]|
y, = —3lx+2|+4

Horizontal shift to the left 2 units
Vertical stretch by factor of 3
Reflect across x-axis

Vertical shift upward 4 units

PwnNPRE

v = |x|
Y2 = |2x|+1

No Horizontal shift

Horizontal shrink by factor of 2
No Reflection

Vertical shift upward 1 unit

PwnNnpRE

y1=x2

y,=—(x+2)*+3

Horizontal shift to the left 2 units
No stretch or shrink

Reflect across x-axis

Vertical shift upward 3 units

PwnNpE
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