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(1) Find a basis of . (7％) W
(2) Find an orthonormal basis of . (8％) W
 

2. Let V  be a real vector space and let 1W  and 2W  be two subspaces of V . Prove that if 21 WW ∪  is     
a subspace of , then  or . (15％) 
 

V 1W W⊆ 2 1

3. Let be the real vector space of real valued functions defined on 

2W W⊆

V  (0, )∞ . 
(1) Is {cos ,sin , }xx x e  a linearly independent set in V ? Explain. (6％) 
(2) Is 2 3{cos ,cos 2 ,cos3 ,cos ,cos }x x x x x  a linearly independent set in V ? Explain. (6％) 
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a linearly independent set in ? Explain. (8％) 

 

 Let . Compute  (17%) 

t are vertices of a triangle. 
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6. be the real vec

(2) Supp u e vertic angle. Prove replaced by iu . (8%) 
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 Let 2M ( )  tor space of all 2 2×  matrices with real c fficients. For a 2 2×  m
efine M  by XA
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A 2 2( ) M ( )→T : AT (X) AX= − . Show that if A ultiple of the identity d  is not a m
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m trix, then the rank of rank( AT )  is 2 [Hint: Determ AT  an ma
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