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Computational Geometry

Review of Linear Algebra
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In this class …

Vectors

Dot product

Cross product

Determinants
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Vectors

Euclidean vector or geometric vector

A geometric object that has magnitude and 

direction

Notation: 𝒂 = 𝐴𝐵

Cartesian representation

𝒂 = 𝑎1, 𝑎2

Magnitude

𝒂 = 𝑎1
2 + 𝑎2
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tan 𝜃 =
𝑎2

𝑎1

A

B

θ Direction

𝑎1

𝑎2
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Addition/Subtraction

𝒂
𝒃

𝒂 + 𝒃

𝒂
𝒃

𝒂 − 𝒃

𝒂 + 𝒃 = 𝑎1 + 𝑏1, 𝑎2 + 𝑏2

𝒂 − 𝒃 = 𝑎1 − 𝑏1, 𝑎2 − 𝑏2
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Scalar Multiplication

𝒂

𝒂

𝒂

𝟑𝒂

𝑟𝒂 = 𝒂 + 𝒂 +⋯+ 𝒂 = 𝑟𝑎1, 𝑟𝑎2

−𝒂
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Dot Product

𝒂

𝒃
θ

𝑎 ∙ 𝑏 = 𝑎 𝑏 cos 𝜃

𝑎 ∙ 𝑏 = 𝑎1𝑏1 + 𝑎2𝑏2

The result of a dot product is a scalar value

𝒂

𝒃
θ

𝑎 ∙ 𝑏 = 𝑏 ∙ 𝑎

𝑎 ∙ 𝑎 = 𝑎 2
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Cross Product

𝒂

𝒃

θ

𝒂 × 𝒃

𝑎 × 𝑏 = 𝑎 𝑏 sin 𝜃 𝒏

𝒏

𝑎 × 𝑏 = 𝑎1𝑏2 − 𝑎2𝑏1

The result of a cross product is a vector

𝑎 × 𝑏 = −𝑏 × 𝑎

7

⨂⨀



Determinants

𝐷 =
𝑎 𝑏
𝑐 𝑑

= 𝑎 ⋅ 𝑑 − 𝑏 ⋅ 𝑐

𝐷 =
𝑎 𝑏 𝑐
𝑑 𝑒 𝑓
𝑔 ℎ 𝑖

= 𝑎 𝑒 𝑓

ℎ 𝑖

−

𝑏 𝑑 𝑓

𝑔 𝑖
+ 𝑐 𝑑 𝑒

𝑔 ℎ

= 𝑎𝑒𝑖 + 𝑏𝑓𝑔 + 𝑐𝑑ℎ − 𝑐𝑒𝑔 − 𝑏𝑑𝑖 − 𝑎𝑓ℎ
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