
+𝑘: Vertical Translation 𝑉𝑇 = 𝑘 (up)
−𝑘: Vertical Translation 𝑉𝑇 = 𝑘 (down)

(𝑥 − ℎ): Horizontal Translation 𝐻𝑇 = ℎ  (right)  (ℎ is positive)
(𝑥 + ℎ): Horizontal Translation 𝐻𝑇 = ℎ (left)      (ℎ is negative)

           𝑏 < 0: Horizontal Reflection (HR) over the y-axis
        |𝑏| > 1: Horizontal Compression  𝐻𝐶 =

ଵ

௕
⎯

0 < |𝑏| < 1: Horizontal Expansion  𝐻𝐸 =
ଵ

௕
⎯

          𝑎 < 0: Vertical Reflection (VR) over the 𝑥-axis
        |𝑎| > 1: Vertical Expansion 𝑉𝐸 = 𝑎
0 < |𝑎| < 1: Vertical Compression 𝑉𝐶 = 𝑎

Mapping

(𝑥, 𝑦) ; 𝑜𝑙𝑑 𝑝𝑜𝑖𝑛𝑡 𝑛𝑒𝑤 𝑝𝑜𝑖𝑛𝑡; ቀ
𝑥

𝑏
⎯⎯+ ℎ, 𝑎𝑦 + 𝑘ቁ

Inverse  𝑓ିଵ(𝑥) : switch x and y

𝑦 = 𝑓(𝑥) → 𝑥 = 𝑓(𝑦)

A reflection over the 𝑥𝑦 axis (𝑦 = 𝑥)

𝐼𝑛verse Check:

𝑓൫𝑓ିଵ(𝑥)൯ = 𝑥            𝑓ିଵ൫𝑓(𝑥)൯ = 𝑥

Switch Domain and Range*.

(2,3)             (4,3) multiply x-value by two

(3,4)             (3,2) multiply y-value by a half

(2,3)             (2,6) multiply y-value by two

(4,1)             (2,1) multiply x-value by a half

(2,1)             (2,4) add 3 to y-value

(1,4)             (1,2) Subtract 2 from y-value

(4,1)             (2,1) Subtract 2 from x-value

(2,3)             (6,3) Add 4 to x-value

(3,5)             (3,−5) Multiply y-value by −1

(−4,3)             (4,3) Multiply x-value by −1

Invariant Points:

Horizontal Ref/Exp: y-intercepts (0,y)

Vertical Ref/Exp: x-intercepts (x,0)

Inverses: (a,a) (2,2) (any points on the line y=x)

Roots: (x,0) (x,1)

Rationals (𝑥, ±1∗)

Inverse 1st
Functions Operations 1st. 
DMAS, Inside Out

(𝑥 − 2, 𝑦)

(𝑥,
1

2
⎯⎯𝑦)

(𝑥, 2𝑦)

(2𝑥, 𝑦)

(
1

2
⎯⎯𝑥, 𝑦)

(𝑥, 𝑦 + 3)

(𝑥, 𝑦 − 2)

(𝑥 + 4, 𝑦)

(𝑥, −𝑦)

(−𝑥, 𝑦)

(𝑥 ± ℎ, 𝑦)

(𝑥, 𝑎𝑦)

(
1

𝑏
⎯⎯𝑥, 𝑦)

(𝑥, 𝑦 ± 𝑘)

𝑉𝐸 = 2

𝑉𝐶 =
1

2
⎯⎯

𝐻𝐸 = 2

𝐻𝐶 =
1

2
⎯⎯

𝑉𝑅

𝐻𝑅

𝑉𝑇 = +3

𝑉𝑇 = −2

𝐻𝑇 = −2

𝐻𝑇 = +4

 |𝑎| = 2

 |𝑎| =
1

2
⎯⎯

 |𝑏| =
1

2
⎯⎯

 |𝑏| = 2

𝑎 < 0

𝑏 < 0

𝑘 = 3

𝑘 = −2

ℎ = −2

ℎ = 4
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𝑉𝐸 = 2

𝑦 →
1

2
⎯⎯𝑦

   𝑦 = 𝑥ଶ

1

2
⎯⎯𝑦 = 𝑥ଶ

   𝑦 = 2𝑥ଶ

𝐻𝐸 = 2

𝑉𝐶 =
1

2
⎯⎯

𝑦 → 2𝑦

   𝑦 = 𝑥ଶ

2𝑦 = 𝑥ଶ

  𝑦 =
1

2
⎯⎯𝑥ଶ

𝑥 →
1

2
⎯⎯𝑥 

𝑦 = 𝑥ଶ

𝑦 = ቆ
1

2
⎯⎯𝑥ቇ

ଶ

𝑦 =
1

4
⎯⎯𝑥ଶ 

Substitute the 
Opposite Operation 
for the Variable

Substitute the 
Opposite Operation 
for the Variable

Substitute the 
Opposite Operation 
for the Variable

Substitute the 
Opposite Operation 
for the Variable

Vertical Translation up 3 𝑦 → 𝑦 − 3
            𝑥ଶ+𝑦ଶ = 4
𝑥ଶ + (𝑦 − 3)ଶ= 4

Horizontal Translation right 3 𝑥 → 𝑥 − 3
            𝑥ଶ + 𝑦ଶ = 4
(𝑥 − 3)ଶ + 𝑦ଶ = 4

𝑦 = ±ඥ4 − 𝑥ଶ
⎯⎯⎯⎯⎯⎯ 

+ 3

𝑥ଶ + 𝑦ଶ = 4

            𝑦 = ±ඥ4 − 𝑥ଶ
⎯⎯⎯⎯⎯⎯ 

𝑉𝑇 = +3

𝐻𝑇 = +3

𝐻𝑇 = −3

 𝑥 −> 𝑥 − 3

𝑦 −> 𝑦 − 3

𝑥 −> 𝑥 + 3

        𝑦 = 𝑥ଶ

𝑦 − 3 = 𝑥ଶ

        𝑦 = 𝑥ଶ + 3

𝑦 = 𝑥ଶ

𝑦 = (𝑥 − 3)ଶ

Substitute the 
Opposite Operation 
for the Variable

Substitute the 
Opposite Operation 
for the Variable

𝑦 = 𝑥ଶ

𝑦 = (𝑥 + 3)ଶ

Substitute the 
Opposite Operation 
for the Variable

Put ଵ
ଶ
⎯𝑦 in for '𝑦'

Put ଵ
ଶ
⎯𝑥 in for '𝑥'

Put '𝑦 − 3′ in for '𝑦'

Put '𝑥 − 3′ in for 'x'

Put '𝑥 + 3′ in for '𝑥'

Put 2𝑦 in for '𝑦'

Horizontal 
Translation right 3

Horizontal 
Translation left 3

Vertical 
Translation up 3

𝑦 = 𝑥ଶ

Horizontal Reflection

𝐻𝑅 𝑦 = 𝑥ଶ

𝑦 = (−𝑥)ଶ

𝑦 = 𝑥ଶ 𝑥 → −𝑥

𝑃𝑢𝑡 − 𝑥 𝑖𝑛 𝑓𝑜𝑟 𝑥

𝑃𝑢𝑡 − 𝑦 𝑖𝑛 𝑓𝑜𝑟 𝑦

𝑦 → −𝑦
Vertical Reflection

𝑉𝑅    𝑦 = 𝑥ଶ

−𝑦 = 𝑥ଶ

   𝑦 = −𝑥ଶ

Substitute the 
Opposite Operation 
for the Variable

Vertical 
Compression of ଵ

ଶ
⎯

Horizontal 
Expansion of 2

Vertical 
Expansion of 2

     𝑓(𝑥) = 𝑥ଶ

𝑓 ቆ
1

2
⎯⎯𝑥ቇ = ቆ

1

2
⎯⎯𝑥ቇ

ଶ

        𝑓(𝑥) = 𝑥ଶ

𝑓(𝑥) − 3 = 𝑥ଶ

       𝑓(𝑥) = 𝑥ଶ + 3 

       𝑓(𝑥) = 𝑥ଶ

𝑓(𝑥 − 3) = (𝑥 − 3)ଶ 

OR
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