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(30%) True or False. In each case, answer T if the statement is always true and F otherwise.

(a) If A and B are nonsingular n x n matrices, then A + B is also nonsingular and (A + B)*= A" + B%.

(b) If A and B are n x n matrices, then (A + B) (A - B) = A= B~

(c) If x and y are two distinct vectors in R" and Ax=Ay, then det(A)=0.

(d) If A and B are two equivalent matrices, then their determinants are equal.

(e) If x1, X2, . . ., Xk are vectors in a vector space V and Span(xs, X2, . . ., Xk) = Span(xy, X, . . ., Xk1), then X1, Xz, . . ., Xk are
linearly dependent.

(f) If Ais an m x n matrix, then A and A™ have the same nullity.

(g) LetL: R"=> R" be a linear transformation. If L(x1) = L(x2), then the vectors x; and x; must be equal.

(h) If an m x n matrix A has linearly dependent columns and b is a vectorin R™, then b does not have a unique projection
onto the column space of A.

(i) If Qis an orthogonal matrix, then Q" also is an orthogonal matrix.

(j) If Aisan nxn matrix, then A and AT have the same eigenvalues and same eigenvectors.

(50%) Given the following linear system:
Xy~ 3Xs+X3=3
X{ = 2K; ¥X3 = —1
X, —3x; +2x3 = 4
(a) Use elementary row operations to convert the above system into strictly triangular system. Then solve the system.
(b) Solve the linear system using Gaussian-Jordan Reduction.
(c) Solve the linear system using Cramer's Rule.
(d) Express the linear system in matrix representation Ax = b, then solve the linear system by computing 472,
(e) Compute the rank of A.
(f) Determine whether the vectors as, @2, and as are linearly independent.
(g) Determine the basis of the subspace N(A).
(h) Find the eigenvalues of A.
(i) For each eigenvalue, find the basis for the corresponding eigenspace.
(i) Compute A%°.

(20%) Let L(X) = (x; + X5, X, — X3)"be the transformation from R3 to RZ
(a) Determine whether L is a linear transformation.
(b) Determine the standard matrix representation A and find L(x) for x = [1,2,3]".



