§3.4 Linear independence, basis and dimension

Definition 4.1: We say that vectors 
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We say that the vector 
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Remark 4.1: How do we verify the linear independence and the linear dependence of the vectors 
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where
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Hence if 
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 has only trivial solution 
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Example 4.1: The columns of the matrix
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are linearly dependent. Since from Gaussian elimination,
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The columns of the triangular matrix
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are linearly independent.

Theorem 4.1: A set of 
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Definition 4.2: If a vector space 
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Definition 4.3: Let 
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The column space 
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Example 4.3:
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Definition 4.4: A basis for a vector space is a set of vectors having two properties at once:

(i) It is linearly independent.

(ii) It spans the space.

The number of vectors in a basis is called dimension of 
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Example 4.4: Find a basis of column space 
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Since
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and 
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Definition 4.5: We say Rank 
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Example 4.5: The rank of 
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 in Example 4.4 is 2.
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