
Convolution

𝑔𝑔 𝑥𝑥 = 𝑓𝑓 𝑥𝑥 ∗ ℎ 𝑥𝑥 = �
−∞

∞

𝑓𝑓 𝛼𝛼 ℎ 𝑥𝑥 − 𝛼𝛼 𝑑𝑑𝛼𝛼

Example

𝑓𝑓 𝑥𝑥 =
2
3
𝑥𝑥 ℎ 𝑥𝑥 = 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟

𝑥𝑥 − 1
4

x



Convolution

𝑔𝑔 𝑥𝑥 = �
−∞

∞

𝑓𝑓 𝛼𝛼 ℎ 𝑥𝑥 − 𝛼𝛼 𝑑𝑑𝛼𝛼

Example

𝑓𝑓 𝛼𝛼 =
2
3
𝛼𝛼 ℎ 𝑥𝑥 − 𝛼𝛼 = 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟

𝑥𝑥 − 𝛼𝛼 − 1
4

= 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟
𝛼𝛼 − 𝑥𝑥 − 1

−4

x

𝑥𝑥𝑜𝑜

𝑏𝑏



Sliding the Rect

𝑥𝑥 = −2
𝑥𝑥𝑜𝑜 = −3
𝑏𝑏 = −4

𝑥𝑥 = −1
𝑥𝑥𝑜𝑜 = −2
𝑏𝑏 = −4

𝑥𝑥 = 0
𝑥𝑥𝑜𝑜 = −1
𝑏𝑏 = −4

𝑥𝑥 = 1
𝑥𝑥𝑜𝑜 = 0
𝑏𝑏 = −4

How is the left edge of the rect related to 𝑥𝑥?

How is the right edge of the rect related to 𝑥𝑥?

𝐿𝐿𝑟𝑟𝑓𝑓𝑟𝑟 𝐸𝐸𝑑𝑑𝑔𝑔𝑟𝑟 = 𝑥𝑥 − 3

𝑅𝑅𝑅𝑅𝑔𝑔ℎ𝑟𝑟 𝐸𝐸𝑑𝑑𝑔𝑔𝑟𝑟 = 𝑥𝑥 + 1



Both Functions

𝑔𝑔 𝑥𝑥 = 𝑓𝑓 𝑥𝑥 ∗ ℎ 𝑥𝑥 = �
−∞

∞

𝑓𝑓 𝛼𝛼 ℎ 𝑥𝑥 − 𝛼𝛼 𝑑𝑑𝛼𝛼

ℎ −2 − 𝛼𝛼
𝑓𝑓 𝛼𝛼



Both Functions

𝑔𝑔 𝑥𝑥 = 𝑓𝑓 𝑥𝑥 ∗ ℎ 𝑥𝑥 = �
−∞

∞

𝑓𝑓 𝛼𝛼 ℎ 𝑥𝑥 − 𝛼𝛼 𝑑𝑑𝛼𝛼

ℎ −2 − 𝛼𝛼
𝑓𝑓 𝛼𝛼



Critical Points

𝑔𝑔 𝑥𝑥 ≤ −1 = �
−∞

∞

0 𝑑𝑑𝛼𝛼 = 0

ℎ −1 − 𝛼𝛼
𝑓𝑓 𝛼𝛼



Critical Points

𝑔𝑔 −1 < 𝑥𝑥 ≤ 2 = �
0

𝑥𝑥+1
2
3
𝛼𝛼 � 1 𝑑𝑑𝛼𝛼 =

𝑥𝑥 + 1 2

3

ℎ −1 − 𝛼𝛼
𝑓𝑓 𝛼𝛼



Critical Points

𝑔𝑔 −1 < 𝑥𝑥 ≤ 2 = �
0

𝑥𝑥+1
2
3
𝛼𝛼 � 1 𝑑𝑑𝛼𝛼 =

𝑥𝑥 + 1 2

3

ℎ −1 − 𝛼𝛼
𝑓𝑓 𝛼𝛼



Critical Points

𝑔𝑔 𝑥𝑥 = 2 = �
0

3
2
3
𝛼𝛼 � 1 𝑑𝑑𝛼𝛼 =

2 + 1 2

3
= 3 𝑔𝑔 𝑥𝑥 = 3 = �

0

3
2
3
𝛼𝛼 � 1 𝑑𝑑𝛼𝛼 =

2 + 1 2

3
= 3



Critical Points

𝑔𝑔 3 < 𝑥𝑥 ≤ 6 = �
𝑥𝑥−3

3
2
3
𝛼𝛼 � 1 𝑑𝑑𝛼𝛼 = 3 −

𝑥𝑥 − 3 2

3

𝑓𝑓 𝛼𝛼



Result



Convolution

* =



Correlation


	Convolution
	Convolution
	Sliding the Rect
	Both Functions
	Both Functions
	Critical Points
	Critical Points
	Critical Points
	Critical Points
	Critical Points
	Result
	Convolution
	Correlation

