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1. Label the following statements as true or false. (78 5 43)

a) Ifmatrix 4 is diagonalizable, that is X AX = D, then the
diagonalizing matrix X is unique.

b) Subsets of linearly dependent sets are linearly dependent.

c) Let L:R" — R" be a linear transformation. If L(x,) = L(x,) , then the
vectors x, and x, must be equal.

d) If ax +a,x, +...+a,x, =0 and x,,X,,...,x, are linearly independent,
then all the scalars a; are zero.

e) Every vector space that is generated by a finite set has a ba51s

f) If L:¥V — W is a linear transformation, then L(0, ) = 0,,

g) A vector space cannot have more than one basis.

h) If a vector space has a finite basis, then the number of vectors in
every basis is the same.

i) IfAdisa 4x4 matrix of rank 1 and A =0 is an eigenvalue of
multiplicity 3, then 4 is dlagonahzable

j) IfAisa nxn matrix, then 4 and A" have the same eigenvalues.

k) If Vis a vector space having dimension #, then ¥ has exactly one
subspace with dimension 0 and exactly one subspace with dimension
n.

1) Similar matrices have the same characteristic polynomials.

2. (204} Givenx; =[1, 1, 1] and x; =[3, -1, 4]":
a) Do x; and x; span R*? Explam
b) Let x; be a third vector in R} and set X = (x1 X2 x3). What condmons
would X have to satisfy in order for x;, X,, X3 to form a basis for R*?
c) Find a third vector x5 that will extend the set { x; X2} to a basis for R’.

3. (20 43) Find the eigenvalues and the corresponding eigenspaces for the
following matrices:
-2 0 1 L1
(@ A= 1 0 -1} (b)B=
-2 3
0 1 -1 »




