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1a)  Define what a linear combination of vectors v1, v2,  ... vn is.
(2 points)

any sum of scalar multiples of those vectors, i.e. any vector v that can be written as
v = c1v1 C c2 v2 C  ...cn vn  

1b)  Define what the span of a collection of vectors v1, v2,  ... vn is.
(2 points)

the collection of all linear combinations, i.e.
c1v1 C c2 v2 C  ...C cn vn such that c1, c2, ..., cn 2 =  

2)  The span of the vectors 

u =

1

2

3
,  v =

2

3

4
 

is a plane in =3.  Find for which x, y, z T the system

c1uC c2v =

x

y

z
 

can be solved for c1, c2, in order to find the implicit equation a xC b yC c z = d of this plane.  Hint: write 
down the augmented matrix for this system with unknowns c1, c2, reduce it, and interpret your results.

(6 points)
The linear system above has augmented matrix

1 2

2 3

3 4

x

y

z
  

which we reduce:
K2 R1 CR2/R2; K3 R1 CR3/R3:

1 2

0 K1

0 K2

x

K2 xC y

K3 xC z
  

K2 R2 CR3/R3:



1 2

0 K1

0 0

x

K2 xC y

4 xK 2 y K3 xC z
  

Thus the system will be consistent if and only if the lower right entry is zero, i.e. (after simplying)
xK 2 yC z = 0

which is therefore the implicit equation of the plane spanned by the two vectors 1, 2, 3 T, 2, 3, 4 T .


