
Math 2370 – Fall 2006 
Practice Problems XI 

Due Thursday Nov 9 as HOMEWORK  
 

Problem 1: What is the minimal polynomial of  
(a) a projection (i.e., linear map P that obeys PP =2 ) ? 
(b) an involution (i.e., linear map U that obeys )? IU =2

(c) a map T on  such that nP )1())(( += tptpT ? 
 
Problem 2: Under what conditions on the complex numbers   is the following 
matrix diagonalizable over ?   
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Problem 3: Which of these matrices is diagonalizable over ?  Which over ? CI RI
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Problem 4: Find the Jordan form of . 
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Problem 5: Let A and B be  complex matrices such that  and 

.  Show that A and B are similar. 
nn× 0== nn BA

11 0 −− ≠≠ nn BA
 
Problem 6: Suppose that  has a cyclic vector (i.e., there is a vector  
such that  is a basis of V).  Show that if 

),( VVLT ∈ Vx∈
xTxTTxx n 12 ,...,,, − ),( VVLU ∈  and 

then  U is a polynomial in T. TUUT =
 
Problem 7: Suppose that  and ),( VVLT ∈ 1dim =TR .  Show that T is either 
diagonalizable or nilpotent but not both. 
 



Problem 8:  Suppose that A is 2x2 real matrix with eigenvalues iba ± .  Show that A is 
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Problem 9: List all possible Jordan forms for a 5x5 complex matrix with characteristic 
polynomial .  For each such form give its minimal polynomial. 23 )1()2( +− ss
 
Problem 10: Let A and B be linear operators on a finite-dimensional complex linear space 
V .  Let p be any polynomial such that 0)( =ABp . 
(a) Show that if , then )()( sspsq = 0)( =BAq  
(b) Use the result of (a) to show that the minimal polynomials  and  obey either 

 or . 
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