


Find dim H

Alternative Solution:

dim H is the number of vectors in a basis of H. We should find a basis :

Assume a matrix A whose columns are { v1 , v2 } . 

Then find the basis of Col A. those vectors serve as basis for H

We see that both vectors are pivot columns 

Therefore, { v1 , v2 } is a basis of H. Then, dim H = 2

Solution:

dim H is the number of vectors in a basis of H. We should find a basis :

• We have only two vectors and we can easily check if they are linearly independent by inspection. v1 and v2

are not multiple of each other. Therefore, they are linearly independent (condition 1 is satisfied )

• v1 and v2 do span H (given) (condition 2 is satisfied )

Therefore, { v1 , v2 } is a basis of H. Then, dim H = 2
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Construct a matrix A whose columns are the given vectors. Then find the basis of Col A. those vectors serve as 

basis for H (which is Col A)

\

Therefore, {v1 , v2 , v4} is a basis of H. Then, dim H = 3

rref(A) Pivot columns of A v1, v2, v4 





The rank of a matrix is 
the dimension of the 

column space

The nullity of a matrix is 
the dimension of the 

null space

The number of pivot columns 
(number of pivots) 

The number of nonpivot
columns (number of free 

variables) 

The dimension of the 
row apace is equal to 

the rank

Rank + Nullity = 
total number of 

columns



Pivot columns



If nullity is 2, then, the rank must be 7. But a rank of 7 
means that we have 7 pivots, which is not possible since 
there are only 6 rows.  
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Recall that a coordinate vector is a vector of the weights of a 
linear combination of the basis to give a certain vector   

We can generate the same vector using different basis. 
Therefore, the weights of the linear combination will be different 
for the different basis 






