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1. Let A == 3 6 1 1 

2 -4 -4 2 2 

Find the rank and nullity ofA. Also find the basis of the column space, row space and null space 

ofA. (20 %) 

2. 	 Define an inner product on R4 by 

< v, W >= XIYI + 2X2Y2 + X 3Y3 + 4x4 y 4 for all v = (XI' X 2 ' X 3 ' X 4 ) , 

Let B = {(l,2,-1,0), (0,3,2,1), (0,1,0,1)}, Use the Gram-Schmidt process to find an orthogonal 

basis of span(B). (12 0/0) 

3. 	 Let T: P2 -+ P2 be a linear transformation and B =~, X, X2} be a basis of P2 . If the 

3 	 1 -1 

. Find the eigenvalues and matrix representation of T relative to basis B is M B = 1 	 3 1 

1 	 1 1 

eigenvectors ofT ( 12%) 

1 5 -3 3 


-4 -8 4 -4 

. Find matrices P and J so that J = p- l AP is the Jordan canonical 4. Let A = 

2 4 -4 2 

5 8 -5 3 

form for A. 


Hint: -2 is an eigenvalue ofA with nlultiplicity 4. ( 20 010) 


5. Let V =Mn,n' the set of all n by n matrix. Let U = {A; AT = A}e V and 

W = {A; AT = -A} C V , show that V =U Ef1 W . ( 12 0/0) 

6. IfA is diagonalizable and A ~ 0 for each eigenvalue ofA, show that A B2 for some matrix 

B (12 %) ~ 

7. Let A be an n by n real symmetric matrix, Let ~, ~ ,2, be distinct eigenvalues ofA with 

eigenvectors VI' v2 , v3 ' Show that {VI' V 2 ' v3 } is linear independent and orthogonal. ( 12 %) 


