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Theorem 5-0: Let 
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be an n ( n matrix and TA: 
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 be defined as multiplication by 
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then the following are logically equivalent:  
1) 
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is invertible;

2) 
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exists;

3)
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 has only the trivial solution;

4)
the reduced row-echelon form of 
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n ;

5) 
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is the product of elementary matrices;

6)
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 is consistent ( n ( 1 matrices 
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( a unique solution for each  
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 where 
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 is an n ( 1 matrix;
8)
 det(
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TA is bijective (ran(TA) = cod(TA) ( TA is surjective ( 

(TA (
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) ( TA is injective)
Corollary 5-0: Let 
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 be a well-defined vector space of dimension n. 

Let W ={
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Let 
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(the matrix created by each row being one of the vectors in W)
The vectors which are members of W are linearly independent iff det(
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