Q1. (True or False) Please circle the correct answer. Each question worths 0.5 points.

i) The subset W := {(x,y) € R?: z? = y%} is a subspace of the vector space R? over
Y y

R.
( ’r'|), (‘/') €W
TRUE
bt (1,-1) +(00) € V.
(i) Let S = {vy,v9,v3} be a subset of R® where none of them is a scalar multiple of
another. Then S must be linearly independent.

Consiclsr f('fw), foshials Rty TRUE @

(iii) The subspace of 7 x n symmetric matrices { A € Myxn(R) : A® = A} has dimension.
n(n +1)/2 as a vector space over R. .
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(iv) Let A, B € Mpxn(R). [f AB is invertible, then both A and B must be invertible.

See Section 24 &4 T;JE\ FALSE

(v) Any system of 3 linear equations in 5 unknowns has at least one solution.

Xyt ¥t X3+ Xy t X5 =0 : :
Comsidwv %ol g B0 TRUE FA;SE\\,

X+ Xg =) :
(vi) If T : V — W is a linear transformation where V is a finite dirnensional vector
space over I, theu nullity(7)+ rank(7) =dim(V).
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(vil) Given x|, 79 € V and Y1, y2 € W, there exists a’linear transformation 7' V — W
such that T'(z,) =y and T(z2) = ya.

) 1 B '
Co‘nsidu V= in= R , . '
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%= (1,0) y,= (1,9) , /

. Xq = ()_,C) ‘31:(“!) g
(viii) There exists an A € My, (R) with no eigenvectors (over R).
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Q2. Consider the 2 x 2 real matrix A = <—{)1 %6> ,

(i) (2 points) Find all the eigenvalues of A (over R).
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aet( ,2 .(_x):>-sx+e - (-0

Hence the e‘\jev\vo\)ues ef‘A QVQ 2 ahﬂl» 3

(ii) (2 points) For each eigenvalue A found in (i), find all the eigenvectors with eigen-
value A. ’
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(continued)’

(iii) (2‘points) Find an invertible 2 x 2 matrix @ such that Q7' AQ is diagonal.

tT2

Let =23 Ther a(2 3) g, -

—END OF QU7 L -

4



	1 001
	2 001
	3 001

