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I M 2) Since the system is an homogeneus one, it has ∞" solutions if and only if
8  8Rank  is the number of the unknown variables and  ‚ ‚œ " , where  is the matrix
of the coefficients. To check the rank we reduce the matrix by elementary operations on

its rows: 
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 and it is easy to note that

Rank ‚ œ $ 2 Á " 5 Á " 7 8 ! iff ,  and at least one from  and  is different from .
I M 3) If  is the matrix associated to the linear map , we know that dim Imm  isJ J  
equal to Rank  .
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By Sylvester Theorem we know that dim Ker dim dim ; if      œ œ %Imm ‘%
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To find a remember that  belongs to Ker  if , that in basis for the Kernel —  —  J † œ
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every element of Ker  is of the form: J
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Choosing again  element of  is of the form:5 Á ! 7 œ "Î5 J and , every Imm 
˜ œ C C C C œ C 5C 5C C œ C " 5 ! !  C ! ! 5 "       " # $ % " " % % " %ß ß ß ß ß ß ß ß ß ß ß ß  and a basis for
Imm J ß ß ß ß ß ß is .UImm J œ " 5 ! ! ß ! ! 5 "    
I M 4) Since the matrix  # # has eigenvectors with two components, thus  is a # ‚ #

square matrix; if   # #œ
B C
D A    by the conditions the matrix must satisfy:

 # #† œ " † † œ  " †
" " " "
" "  "  "        and , that in system form is:

       
B B

B " !
C ! "

œ

 C œ " œ !
D  A œ " œ "
 C œ  " D œ "

D  A œ " A œ !

Ê Ê #    .

I M 5) The characteristic polynomial of  is:
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