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Math 260  Linear Algebra

Dr. McLoughlin’s Class 

General Vector Space 
Definitions, Lemmas, Theorems, and Corollaries 

Handout 4                   
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Definition 5-1: Let 
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where ai ( (, i ( (n}is a subspace of V and moreover 

C is the ‘smallest’ subspace of V that contains
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Definition 5-2: Let 
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 where ai ( (, i ( (j}is a subspace of V with the inherited + and . from V and P is called the span of S or more simply P = span(S). 
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Theorem 5-6
 Let 
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Let W ={
[image: image65.wmf]1

w

uuv

, 
[image: image66.wmf]2

w

uuv

, . . . , 
[image: image67.wmf]n

w

uuv

} ( C =  span(W) = {
[image: image68.wmf]x

v

| 
[image: image69.wmf]x

v

=  
[image: image70.wmf]n

i

i

i1

aw

=

å

uuv

where ai ( (, i ( (n}

Let 
[image: image71.wmf]A

%

= 
[image: image72.wmf]1

2

n

w

w

.

.

.

w

éù

êú

êú

êú

êú

êú

êú

êú

êú

ëû

uuv

uuv

uuv

(the matrix created by each row being on of the vectors in W)
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Corollary 5-6
 Let 
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Definition 5-3 Let 
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Theorem 5-7 Let 
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|W| ( 2. It is the case that the vectors are linearly dependent iff ( at least one vector that is a linear combination of the other vectors in W 
Theorem 5-8 Let 
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 where + and  . are the usual operations. 

Let W be a set of vectors such that |W| > n.  It is the case that the vectors are linearly dependent.  
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Definition 5-4 Let 
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Definition 5-5 Let 
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 be a well-defined vector space. 
V is called a finite-dimensional (in a Linear Algebra sense) vector space iff ( a basis for V, say B, such that | B | = n where n ( (
V is called an infinite-dimensional (in a Linear Algebra sense) vector space iff no such basis exists for V.

Theorem 5-12: Let 
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Let J be a set of vectors from V such that | J | = n where n ( ( ( n > m.  The vectors in J are linearly dependent. 
Let J be a set of vectors from V such that | J | = n where n ( ( ( n < m.  The vectors in J do not span V. 
Important note 5-12: Let 
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Let J be a set of vectors from V such that | J | = n where n ( ( ( n = m.  

The vectors in J may or may not be linearly dependent whilst indeed the vectors in J may or may not span V. 

Theorem 5-13: Let 
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 be a well-defined finite-dimensional vector space and let  

m be the dimension for V (m ( () (e.g.: dim(V) = m).  

Let W ( V and let 
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dim(W) ( dim(V)  

Theorem 5-14: Let 
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 be a well-defined finite-dimensional vector space and let  

m be the dimension for V (m ( () (e.g.: dim(V) = m).  

Let W ( V and let 
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 be a vector space itself (W is a subspace of V).
dim(W) = dim(V) ( W = V.
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� A consequence of theorem 4.3.4 part (e0 and part (g) , page 206 of Elementary Linear Algebra, Anton & Rorres, 9yh Ed.


� This is a codification of the results discussed in class as to Example 12, page 237. 
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