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Intro Question

Question
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wTx b=
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Note that

. What does this look like?

12 Feb 2026



w

Geometric Derivation of SVMs 6/2412 Feb 2026



Sides of the Hyperplane =15wTv
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wTv -  15 <  0



Signed Distance from x to Hyperplane =wTv b
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Signed Distance from x1, to Hyperplane =20x wTv2
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Linearly Separable

Definition

.
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Linearly Separable Data

How many separating hyperplanes?
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Many Separating Hyperplanes Exist

How do we pick one?
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Geometric Margin

Definition
.
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Maximum Margin Separating Hyperplane
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Maximizing margin
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Maximizing margin
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Linearly Non-Separable

What should we do if the data isn’t linearly separable?
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Soft Margin SVM (unlabeled points have ξi =0)
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Soft Margin SVM (introduce slack)

Questions

1

2

3
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Geometric Meaning of Slack Variables
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Question

Question
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Optimize Over Cases Where Margin Is At Least 1/r
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Question

Question

.
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If your data is linearly separable, which SVM (hard margin or
soft margin) would you use?



Hard margin v/s Soft margin

Question

.
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