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Linear separation

• Consider the following linearly separable binary classification problem. Which line is a better separator? 
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Linear separation

• For a linearly separable data there are infinitely many separating hyperplanes.

• Which one to chose
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Noise tolerating linear separation
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Choose the hyperplane with the largest margin
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Arguments for maximum margin hyperplane

• Robust against noise.

• Excellent predictive performance in practice.

• Separating hyperplane becomes unique.
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Example: distance from a hyperplane

• 𝑓 𝑥 = 𝑥! + 𝑥" − 3

• Signed distance of the point (0,0) from f is
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• Signed distance of the point (3,3) from f is

𝑑 = #( ),) )
(!,!)

= )
"

9

x1

x2

1 2 3

1

2

3

Uploaded By: Jibreel BornatSTUDENTS-HUB.com



10Uploaded By: Jibreel BornatSTUDENTS-HUB.com



11Uploaded By: Jibreel BornatSTUDENTS-HUB.com



12Uploaded By: Jibreel BornatSTUDENTS-HUB.com



13Uploaded By: Jibreel BornatSTUDENTS-HUB.com



14Uploaded By: Jibreel BornatSTUDENTS-HUB.com



15Uploaded By: Jibreel BornatSTUDENTS-HUB.com



16Uploaded By: Jibreel BornatSTUDENTS-HUB.com



17Uploaded By: Jibreel BornatSTUDENTS-HUB.com



18Uploaded By: Jibreel BornatSTUDENTS-HUB.com



19Uploaded By: Jibreel BornatSTUDENTS-HUB.com



20Uploaded By: Jibreel BornatSTUDENTS-HUB.com



21Uploaded By: Jibreel BornatSTUDENTS-HUB.com



22Uploaded By: Jibreel BornatSTUDENTS-HUB.com



23Uploaded By: Jibreel BornatSTUDENTS-HUB.com



24Uploaded By: Jibreel BornatSTUDENTS-HUB.com



25Uploaded By: Jibreel BornatSTUDENTS-HUB.com



26Uploaded By: Jibreel BornatSTUDENTS-HUB.com



Example: 1D to 2D
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Example: 2D to 3D
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Challenges of learning non-linear relationships

• How to choose the transformation such that the relation become linear?

• The transformation increases the features dimension, which increases the computation cost

The Kernel Trick solves both problems
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(will not be discussed in this course)
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Recap:
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