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1. Show that the matrices �1 2
3 1�, �3 −1

2 2 �, � 1 −5
−4 0 � are linearly dependent. Find a basis for ℝ�×�. 

 

Solution 

 Here � = ℝ. 
 We have 2 �1 2

3 1� − 1 �3 −1
2 2 � + 1 � 1 −5

−4 0 � = �0 0
0 0� = 0 and �−2, −1,1� ≠ �0,0,0� 

 Therefore "�1 2
3 1� , �3 −1

2 2 � , � 1 −5
−4 0 �#  is Linearly Dependent. 

 

 We show that - = "�1 0
0 0� , �0 1

0 0� , �0 0
1 0� , �0 0

0 1�#  is a Basis for ℝ�×� 

 

 / �1 0
0 0� + 0 �0 1

0 0� + 1 �0 0
1 0� + 2 �0 0

0 1� = 0 for /, 0, 1, 2 ∈ ℝ  
 ⇒ �/ 0

1 2� = �0 0
0 0� 

 ⇒ �/, 0, 1, 2� = �0,0,0,0� 

 ⇒ - is Linerly Independent 
 

 Also for  �/ 0
1 2� ∈ ℝ�×�, we have  

  �/ 0
1 2� = / �1 0

0 0� + 0 �0 1
0 0� + 1 �0 0

1 0� + 2 �0 0
0 1� 

   ℝ�×� = Span - �why? � 

  

  Therefore - is a Basis for ℝ�×�  
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2. Show that every set with more than 9 vectors is linearly dependent in a 9-dimensional vector space. 

 

Solution 

 Let : be the 9 − dimensional Vector Space over � over with a basis - = ?@A, @� ⋯ , @CD 

 Let E = ?FA, F� ⋯ , FGD be the set with H > 9 elements.  
 Each FK can be written in the form  FK = ∑ 0KM@M where 0KM ∈ �.C

MNA  

 

 ∑ /KFK = 0 for /K ∈ �.G
KNA  

 ⇒ ∑ /K ∑ 0KM@M
C
MNA = 0 G

KNA  

 ⇒ ∑ O∑ /K0KM
G
KNA P@M = ∑ 1M@M = 0 C

MNA  C
MNA  

 ⇒ �1A, 1�, ⋯ , 1C� = �0,0, ⋯ ,0� since - is Linearly Independent    
 

Now we have 9 equations 1M = ∑ /K0KM
G
KNA : U = 1,2, ⋯ , 9 in H unknowns /K: W = 1,2, ⋯ , H with H > 9  

Therfore we have a non − trivial solution �/A, /�, ⋯ , /G� ≠ �0,0, ⋯ ,0� �why? �   
 So E in Lindearly Dependent. 
 

 

 

 

 

 

 

 

 


