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Section 3.1

Vectors in 2-Space, 3-Space, and n-

Space











Section 3.2  Norm, Dot Product, and 

Distance in Rn

Norm:

Unit Vectors:











The Dot Product



















Dot Products and Matrices









Section 3.3

Orthogonality



(a) Show that u = (-2, 3, 1, 4) and v = (1, 2, 0, -1) are orthogonal vectors 

in R4.

(b) Show that the set S = {i, j ,k} of standard unit vectors is an orthogonal 

set in R3
.

Solution (a) The vectors are orthogonal since

Solution (b) We must show that all pairs of distinct vectors are orthogonal, that  is , 

This is evident geometrically (Figure 3.2.2), but it can be seen seen as well from the 
computations















Point-line and point-plane

Distance formulas



Section 3.4  

The Geometry of Linear Systems
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Cross Products and Dot Products



Properties of Cross Product



Geometry of the Cross Product



Geometry of Determinants


