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Function Transformations and Inverses: 
Understanding Practice 2 

 
Goal: Apply transformations in any order into mapping notation or function notation and consider 
transformations of the inverse function. 
 
When we apply transformations, we apply it in order of operations. If we stretch space and then shift it we 
would get the map 

𝑇:ℝ2 → ℝ2 
𝑇: (𝑥, 𝑦) ↦ (𝑏𝑥 + 𝑐, 𝑎𝑦 + 𝑑) 

And in function notation: 

𝑔(𝑥) = 𝑎 ⋅ 𝑓 (
1
𝑏
(𝑥 − 𝑐)) + 𝑑 

In the map, the first operation is multiplication (stretch) and then addition (shift), in the function notation 
vertically it is the same, but horizontally it is the inverse: First subtraction, then division. 
 

1. Write the map for the reverse order where we shift (by 𝑐 and 𝑑) and then we stretch (by 𝑎 and 𝑏) as 
before. 

 
 
 
 
 
 
 
 
 
 

2. Put this into function notation. 
 
 
 
 
 
 
 
 
 

3. Why does it make sense that these are not the same? 
 
 
 
 
 
 

T : Lxy) ↳ ( bex+c) , acytd))
f- : ✗↳y = fix]
g :b (✗+c) ↳ aCy+d)=g(bcx+c)) = a(fox)+d)

glblx+a) = affix,+ d)
or

> ✗after transformation (g)
Let bcx+c) = ✗ ; ✗ =¥ - C

p
original ✗ inf-

guy = a[ftbx-c) + d)

Because theorderof transformation depends on the orderof operation .
In this case

,
we are not stretching ✗ andy , but ex-10, Cy+d) instead .

Thus
, we should not expect them to be the same

.
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4. Why can the order of reflection and stretch be interchanged and not affect the final transformation? 
 
 
 
 
 
 
 
 
 
 
 
 
Consider the following list of transformations 

A. Expand space vertically by 3 
B. Shift Down by 5  
C. Reflect over the 𝑥-axis 
D. Shift Up by 1 
E. Compress space vertically by 2 

 
When I refer to transformation 𝐴 I am referring to 𝐴: (𝑥, 𝑦) ↦ (𝑥, 3𝑦), and the rest likewise. 
 

5. Consider the composition of transformations, first 𝐴, then 𝐵, then 𝐶. Write this as 𝑇1 as a composition 
of 𝐴, 𝐵, 𝐶 

 
 
 
 
 
 
 

6. Write 𝑇1 as a map and then in function notation.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Let R : cx.gs ↳ c-×,g)
Since both of them are multiplication, they
are associative operations.S : ix.g) → ebay)⇒ T =Ros =soR
-b✗ =- lbx) = be-×,

Ros : (Xy)↳ (bx,y) ↳ 1-(bx),y)I same !SoR : ix.g) ↳ C-✗iy)↳ I be-×) ,y)

A : IX.g) ↳ ix.sy]
T,

= Co B of
B :(✗ 'y) ↳ ix.y-5)
c :( ✗,y ) ↳ (x, -g)

Ti : ix.g)
l→A (✗ , soy) to (✗, by-5) t→ (✗

,
- Gy-5))

⇒ Ti : ix.g) → I ✗ , -13g-5))
glx) = -[3fix) -5)
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7. Simplify the map of 𝑇1 into the form (𝑥, 𝑦) ↦ (𝑥, 𝑎𝑦 + 𝑑) to identify the standard stretch then shift 
transformations that occurred. 

 
 
 
 
 
 
 
 
 
 

8. State the mapping and function notation of the transformation 𝑇2 = 𝐸 ∘ 𝐷 ∘ 𝐶 ∘ 𝐵 ∘ 𝐴 and then 
simplify it into the standard stretch then shift form. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

9. If 𝑇2 happened horizontally (left/right and over the 𝑦-axis) what is the mapping and function notation 
of it then? **Remember that everything in function notation horizontally gets reversed. You should be 
able to simplify it and get the same result as above. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Y 1→ - 13g -5) = -3g-15
① Expand verticallyby 3
② Reflect over x-axis

③Shift up 5

T2 : txiy )
1¥ ( ✗

, -13g-5)) t→ (✗ , - (3g -5)+ 1) ( ✗
,

-139-51+1
)2

⇒ T2 : I ✗ ,y)↳ (×
,

-139-53+1 )2

⇒92 CX) = £ [- (3fc×, - 5) + 1) = -Éfix) +3
① Expand vertically by -3
② Reflect over ✗

③ Up 3

METHOD 1 : Tz :(✗ ,y )↳ (
- (3×-5)+1 ,yyÑ

same as vertical

Mapping→Function : ✗ ↳y
2 METHOD2 : Transformation using function

notation
← apply on ✗ only , not Ix

g :
1- (23×-5) i→y=f×, regex, Y=f">→ f-↳×)→1-151×+50))→f-13c-✗+5))→f-(51-(+1*5))

→ f- (-131-12×-41+5)=1-1--3ex-b)I
✗ =

1- (3×-5)
2

✗ = -2×+12+5 = --3×+2
⇒gix> =f- 1--3×+2)# They are the same thing != f-1--31×-3))

* NOTE : could be simplified
earlier
Tz :(✗ ,y) ↳ (

--1×+3
,y)

⇒ Expandby -3 , reflect , rightby 3
⇒gas -1-1--31×-3))


