Calculus I, Graph Transformations
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I. Vertical Translation:
F)HE & = 0 Shift the graph of y = /(x) up ¥ units
= X . .
# =0 Shift the graph of y = (x) down & units \ 0 1)
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2. Horizontal Translation:
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_ " & > 0 Shift the graph of v = F{x) right Funits
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3. Vertical Expansion:

_ @ = 1 Vertically expand(stretch) the graph of ¥ = F(x) by multiplying each yvalue by a
) O=a = 1 Vertically contract{compress) the graph of ¥ = F({x) by multiplying each v value by o
4. *Horizontal Expansion:

£ £ =1 Honzontally contract(compress) the graph of y = /' (:r) by multiplying each x value
= f{bx
4 (/<bH < 1 Honzontally expandistretch) the graph of y = /() by multiplying each x value
de-x)=d
5. Reflection:

A

y=-fix) Rtexﬂfft the graph of y = { (x) across the x-axis

*y = f{-x) Reflect the graph of y = § (x) across the y-axis /o




Example 1:  To graph y = 2x*, double :
the units along the y-axis. Example 2: To graph y = $x*, half

(Expand y = 2 vertically) the units along the y-axis.

(Contract y = %2 vertically)
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Example 3:  To graph y = +f2x , half
the units along the x-axis. Example 4:  To graph y = 4/ %rx , double

(Compress y = +/x Horizontally) the units along the x-axis.
Y (Expand y = ~{x Horizontally)

A
A
Ly ==
- -
Vel °
m—-l
. —+=1=— >
i
A
whe = " :c_—i'Lﬂ:&(‘
Example 5: To graph y = —-\‘E ,reflectthe | ...
graph of y = ~fx in the x-axis. To graph :
¥ = = x , reflect the graph of y = .fx in }
the y-axis.
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Example 6:  To graph y=sin2.x , half the units along the x-axis as compare to the graph of
y=sinx.
(Compress ¥=51nx Horizontally). Note that the period of y = sin x is 27, while

the period of y=sin2xis m.

To graph y = sini4 x) , double the units along the x-axis as compare to the
graph of y=sinx.

(Stretch ¥==8iNx Horizontally). Note that the period of y = sin x is 27, while the

period y = sin(fx) is 47.

y=Sinx

y=sin 2x
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