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nate is increased by the same number c). Likewise, if tsxd − f sx 2 cd, where c . 0, then 
the value of t at x is the same as the value of f  at x 2 c (c units to the left of x). There- 
fore the graph of y − f sx 2 cd is just the graph of y − f sxd shifted c units to the right 
(see Figure 1).

Vertical and Horizontal Shifts  Suppose c . 0. To obtain the graph of

y − f sxd 1 c, shift the graph of y − f sxd a distance c units upward

y − f sxd 2 c, shift the graph of y − f sxd a distance c units downward

y − f sx 2 cd, shift the graph of y − f sxd a distance c units to the right

y − f sx 1 cd, shift the graph of y − f sxd a distance c units to the left
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Now let’s consider the stretching and reflecting transformations. If c . 1, then the 
graph of y − cf sxd is the graph of y − f sxd stretched by a factor of c in the vertical 
direction (because each y-coordinate is multiplied by the same number c). The graph of 
y − 2f sxd is the graph of y − f sxd reflected about the x-axis because the point sx, yd is 
replaced by the point sx, 2yd. (See Figure 2 and the following chart, where the results of 
other stretching, shrinking, and reflecting transformations are also given.)

Vertical and Horizontal Stretching and Reflecting Suppose c . 1. To obtain the 
graph of

y − cf sxd, stretch the graph of y − f sxd vertically by a factor of c

y − s1ycd f sxd, shrink the graph of y − f sxd vertically by a factor of c

y − f scxd, shrink the graph of y − f sxd horizontally by a factor of c

y − f sxycd, stretch the graph of y − f sxd horizontally by a factor of c

y − 2f sxd, reflect the graph of y − f sxd about the x-axis

y − f s2xd, reflect the graph of y − f sxd about the y-axis

FIGURE 2 Stretching and reflecting the graph of fFIGURE 1 Translating the graph of f
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