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1(9pts) For each of the following subsets of R?, determine whether it is a vector
subspace of R3. Explain your reason.

(1) {(a,b,c);a> +b=0}.= S,
(2) {(a,b,c);a+b+c=1}.=%,
(3) {(a,b,c);c=2a—b}.- Sy
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2(12pts) Consider the following subset S of P3(R).
S={1-2z,2+2° 2 1+22% 22 1+2°}.

(1) Is S linearly dependent or linearly independent?
(2) Is f(z) =  contained in Span(S)? Explain your reason.
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3(10pts) Let 71, 79,73 be row vectors in R®. Find the value of k that satisfies the

following equality:
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4(10pts) Let A be a square matrix, and {vy,v2} be two non-zero vectors satisfying:
Avy = vy, Avg = v1 + Avs.

In other words, {v1,v2} is a cycle of generalized eigenvectors associated to A. Is
{v1,v9} always linearly independent? Prove your statement or find a counterexample.
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5(12pts) Find an orthogonal matrix S such that ST AS is diagonal where

011
A=11 01 |.
110

AL 0 M Al
A ): ‘ 0 I A

A= |
I =A Il =A

=] )

M =(\+) A-i)}
ol B

= | )_J, %—,') ) = 0) " (I-i)= D) (2 G

= %%VW% : >\:—] , MﬂM"'JZZ} =2, MIM(Z):l, w o

e w1 ) -l ) )
e we (PR ©
= N (A21)= Span H 1)}

; &m"§CWM 1 ;wu Wz/W;3 ‘ Nete vy L {wn,"’zi

Vizw,, IwlFz2, wav>= |

-l
_ <w: US> ol Y el Y
”””W"mmfwz(?)' zﬁ(él—( 3)“

= -\/‘~—J-(T’ R Y2 [
e w0 e n=g3) () €
-L _L -l oo
- &z .
_DS:[uluzug): N f}zf Sbsies STASb(D_‘D
7 S oo 2/
0 P
E


(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)

(5)


7

6(12pts) Let A be a square matrix with characteristic polynomial equal to (¢t —2).
Assume that the dot diagram of A is the following:

(1) Write down the Jordan canonical form of A.
(2) Calculate dim N((A — 21)?) and dim R(A — 2I).
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7(12pts) Consider the linear transformation:
T:PB(R) = K(R), T(f(x)=f"(z)+ D).

(1) Find all eigenvalues of T" and the corresponding dot diagrams.
(2) Find a basis v of P(R) such that [T, is a Jordan canonical form.
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8(11pts) Find the linear function f(t) = ¢y + ¢1t that has the best fit to the data:

with respect to the error: E = Zle(co + oty — yi)%
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9(12pts) Let S: V — W and T': W — V be linear transformations between two
vector spaces V and W. Let T oS : V — V be the composition.
(1) If T is injective (i.e. one-to-one), is Rank(7T o §) = Rank(S) always true?
Prove your statement or find a counterexample.
(2) If T is surjective (i.e. onto), is Rank(7T o S) = Rank(S) always true? Prove
your statement or find a counterexample.
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