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(18%) Answer the following questions.
(2) What is the vector space?
(b) What is the linear transformation?

(¢) What is the rank of a matrix?

. (14%) Let
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(a) Solve the linear system Ax = b for x.

(b) Compute det(A).

. (18?0) Let

(a) Find the characteristic polynomial.
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(b) Find the eigenvalues and the corresponding eigenvectors.

(c) Find a matrix C and a diagonal matrix D such that D = ClAC.

1 2
A=11 1 and b=
1 2

(a) Use the Gram-Schmidt process to find an orthonormal basis for the column space of A.

(16%) Let

(b) Solve the least squares problem Ax =b.

. (16%) Let T : R® —s R3 be defined by

T (x)= l:

(a) Find a matrix A such that T’ (x) = Ax for each x = (w1, 22, a:g)T in R3.
(b) Let 8= ([1.1,1]).[1,1,0},[1,0,0]) be an ordered basis of R3.
Find the matrix representation B = [Tz of T" with respect to 5.

(18%) Let A be an m x n matrix. Show that
(a) The nullspace of AT A is the nullspace of A.

(b) AT A and A have the same rank.

21 + x2 + 3x3
2y — 2 + 225

321 + 272
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