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Transformations of the Graphs

3. Vertical stretch/
compression, Reflection

Transformation to \ 7
y =a- f(b (x _ C)) + d\ 4. Vertical shift

2. Horizontal stretch/
compression, Reflection

1. Horizontal shift
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Follow the order of operations when we perform transformations.

1. Horizontal Shift
If ¢ > 0, it causes horizontal shift to the right c units.
If ¢ < 0, it causes horizontal shift to the left |c| units.

2. Horizontal Stretch/Compression, Reflection to the y-axis
If [b| > 1, it causes horizontal compression, |b|times much.

Ex) Given a graph of y = x?, ) . .
Y If 0 < |b| < 1, it causes horizontal stretch, |b|times much.

sketch a graph of y = (x — 2)2 — 1.

b 1 If b < 0, it causes reflection to the y-axis.

Original Function:
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_ 3. Vertical Stretch/Compression, Reflection to the x-axis
\ / If |a| > 1, it causes vertical stretch, |a|times much.

. If0 < |a| < 1, it causes vertical compression, |a|times much.
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1(0,0), M“) ' If a < 0, it causes reflection to the x-axis.
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Transformed Function:

s e T I 4. Vertical Shift
If d > 0, it causes vertical shift, d units up.
If d < 0, it causes vertical shift |d| units down.



