Linear Combinations and Spanning Sets - Section 6.8

Linear Combinations of Vectors    For noncollinear (non parallel) vectors, u and v, a linear combination of these vectors is au + bv, where a and b are scalars (real numbers).   The vector au + bv is the diagonal of the parallelogram formed by the vectors au and bv.

Example:  Vector R is a linear combination of P and Q.  R = 2P +1.5Q
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Spanning Set for R2
The set of vectors {i, j} is said to form a spanning set for R2.  Every vector in R2 can be written uniquely as a linear combination of these two vectors.

*Actually in R2, it is possible to take any pair of non-collinear vectors as a spanning set, provided that (0,0) is not one of the vectors.


Let’s pick any two position vectors, a and b.



a = (    ,    )



b = (     ,     )


Now let’s choose any other vector, c in R2.  We can show that we can use the vectors a and b to come up with vector c.
Spanning Set for R3

The set {i, j, k} is said to form a spanning set for R3.  Every vector in R3 can be written as a linear combination of these three vectors.  

*There are an infinite number of sets of 3 vectors that can span R3.  We will talk about this more next chapter


Let’s pick any vector in R3 and let’s show that we can use a linear combination of  i, j and k to write it.

Spanning Sets

1. Any pair of non-zero, noncollinear vectors will span R2.

2. Any pair of non-zero, noncollinear vectors will span a PLANE in R3.

Let’s pick two  vectors  in R3 ,  u and v, and let’s see if a third vector w lies in the plane determined by u and v.
