Shifting



f(X) = X f,(X) = X" +3

X f(x) X f(x) + 3
0 0 0 3
1lor-1 1 1lor-1 4
2 or -2 4 2 or -2 !
3 or -3 9 3or -3 12
4 or -4 16 4 or -4 19







Vertical Shifting

* If c IS positive, then a graph of y = f(Xx) + C
will be shifted c units vertically upward.

* If cIs positive, then a graph of y =f(X) — ¢
will be shifted c units vertically downward.



f(x) = X2 f,(X) =(x+3)°

X f(x) X f(X)

0 0 -3 0
1or-1 1 -4 or -2 1
2 or -2 4 S5or-1 4
3or-3 9 -60r0 9

4 or -4 16 -7orl 16







f(x)=x f;(X) = (x=3)’

X f(x) X f(x)
0 0 3 0
1or-1 1 2or4 1
2 0r-2 4 1ordS 4
3or-3 9 Ooro6 9
4 or -4 16 -lor 7/ 16







Horizontal Shifting

* If ¢ >0, the graph of y = f(x — c) will be
shifted horizontally c units right from the
graph of y = f(x).

* If c >0, the graph of y = f(x + c) will be
shifted horizontally c units left from the
graph of y = f(x).



REFLECTIONS









Vertical Reflection

* The graph of y = -f(x) will be reflected
vertically over the x-axis from y = f(x).






91(X) - \/__—X

£(X)

©| A| B[ O X

B~ W NP

-16







Horizontal Reflection

* The graph of y = f(-x) would be reflected
horizontally about the y-axis from y = f(x).



STRETCHING/COMPRESSING



0 0
1lor-1 1
2 or -2 4
3or -3 9
4 0or -4 16

f.(X) = 2x°

X f(x)

0 0
1lor-1 2
2 or -2 38
3or -3 18
4 or -4 32







fa (X) = E X
X f(x)
0 0
1or-1 Y2
2 or -2 2
3 or-3 9/2
4 or -4 8




|(‘r_; (4’ 16)




Vertical Stretch or Compression

* If ¢ > 1, the graph of y = c f(x) will be
stretched vertically by a factor of ¢ from
the graph of y = f(x).

* If0<c <1, the graph of y = c f(x) will be
compressed vertically by a factor of ¢ from
the graph of y = f(x).



£(X)

X

0 0 0 0
1 1 1y 1
4 2 2 2
9 3 9/2 3
16 4 8 4

QZ(X) — \/77




(10,+/10)
(4, 2)
""""" 4.6 8 1
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X X f(x)
0 0 0 0
1 1 2 1
4 2 8 2
9 3 18 3
16 4 32 4
g(x) =X 9. (X) %x
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Horizontal Stretch or Compression

 If ¢ > 1, the graph of y = f(cx) will be
horizontally compressed by a factor of 1/c
from the graph of f(x).

* If0 <1/c <1, the graph of y = f((1/c)x) will
be horizontally stretched by a factor of c
from the graph of f(x).



