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— + (40%) Answer each of the following as true (T) or false (F). If your answer is false (F),
please specify why it is wrong.
(1) An nxn matrix A has an inverse if and only if A has rank n.
(2) An nxn matrix is diagonalizable if and only if it has n linearly independent
eigenvectors.
(3) IfAisan nxn matrix, then 2A|=2|Al
(4) If a subset of a vector space does not include the zero vector, that subset cannot be a

subset.
(5) IfAand Bare nxn matrices and they are invertible, then (4B)" =47'B™

(6) If <x, y> means the inner product of two vectors x andyin R",
then <x+y, 2>=<x, y> +<z, y>
(7) The vectors (1, 0, 1) and (-1, 1, 0) are orthogonal.
(8) If x and y are eignvectors of A associated with the different eignvalues A; and A,
then x+y is and eignvector of A associated with eignvalue A +A;.
9) S={(1,-5,4), (11,6, -1), (2,3,5)}is a basis for R’
(10) If tow vectors are orthogonal with respect to one basis, then they are orthogonal

with respect to any other basis.
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— ~(10%) Suppose an nxn matrix A satisfies the equation A%2A+1=0, where I is an
identity matrix. Show that A’=3A-2I and A*=4A-3L

= + (15%) Solve the linear system Ax=b for x, when
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Uy ~ (15%) Find a, if

=0, and a is a real number.
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(a) find eignvalues of A.
(b) If A is diagonalizable and can be expressed as 4 = PDP™', find P and D.
(c) Using the results of (b) to calculate Al°,




