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1. Fill in the blank (5x4=20 Pts)

(1) If T is the linear transformation from P, to P, whose matrix relative to

B={Lt,t} is
2 1 0

[Tl =|0 3 —1|,then T(a, +at+a,t?)=
1 -2 4

(2) If the row space of a 4x7 matrix A is 4-dimentional, then the dimension of the null

space of A is . Is Col A=R*? (Yes or No).
2 2 0

(3) Let v, =|2|, V,=|2|, and Vv, =| 2| be eigenvectors of a 3x3 matrix A , with
0 2 2

corresponding eigenvalues 3, 2, and 1. Compute A . A =

1 2 1 X, 1
(4) Determine the value(s) of a such that the system |2 3 a+2|X,|=|3] is
1 a -2 |x;

inconsistent. a=

(5) Forx in R®, Let Q(X)=3x +5X. — X,X, +8X,Xs, this quadratic form as X' AX is
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2. Make each statement True or False, and descript your reasons. (5x4=20 Pts)

(1) Whenever a system has free variables, the solution set contains many solutions.

(2) If v,,v,,---,V, are vectors in a vector space V and

Span{v,,v,,---,v, }=Span{v,,v,,---,v, ,}, then v,,v,,---,v, are linearly dependent.

(3) Let T:R"—>R" be a linear transformation. If A is the standard matrix

representation of T, then an nxn matrix B will also be a matrix representation of T if
andonly if B issimilarto A.

(4) If A isannxn matrix,then A and AT have the same eigenvectors.

(5) If A issymmetric and det( A)>0, then A is positive definite.

3. Calculation (5x8=40 Pts)
(1) let A=[b, b, b,] and B=[b, +b,+b, b +2b,+4b, b +3b,+9b,], where

b,b, and b, arevectorsin R®.Suppose det A=1,find det B.

4 -3
(2) Computer  A®, where A=[2 }

-1
3a+7b-c
-5b+8c—2d
(3)Let H = a,b,c,d,e any real numbers;,
3d —4e
5b-8c—-d +4e

a. Showthat H isasubspace of R*
b. Find a basis for H .

1 5 4
(4 LetA=| 3 1|, b=|-2].
~2 4 -3

a. Find the orthogonal projection of b onto Col A.
b. Find a least-squares solution of Ax=D.
c. Determine the associated least-squares error.
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2 4
(5) Let W =Span{X,,X,}, where X, =|-5/|, and X, =|—1|, Construct an orthonormal
1 2

basis for W .

4. Prove issues (2x6=12 Pts)

(1) Let W be a subspace of R" such that dimW = p, and let S :{Wl,WZ,---,Wp} be

an orthonomal basis for W . Define T :R" ->W by
T(V) = (V- W)W, + (V- Wy )W, + -+ (V- W, )W,

Prove that T is a linear transformation.

(2) Let A and B be similar matrices. Show that if A satisfies the equation

A® —3A+1=0,then B also satisfies a similar equation B®*-3B+1=0.
5. Synthesis (8 points)

Let X be a vector in R"™ with x"x=1, Show that if A=1—-xx", then

rank(A) <n.
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