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QL. (True or False) Please circle the correct answer. Fach question worths 0.5 points.
{You do not have to explain vour answer.) :

{1y The space C{B) = {f ~» B continmous}, with usual addition and scalar multi-

plication, is a finite dimensional vector spree over R.
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FOWL WS are subspaces of & vector space V', then W Wy ds wosubspace of VL
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(i) If S is a lnearly independent subset of a vector space V. and ¢ € Vs o vecior
such that SuU {v} is linearly dependent, then v ¢ span(s).
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{vi Let 4 & A, .0

is Tnearly ndependent.
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{vii}] If an invertilile matrix A ¢
izabie,
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{vill} Let 70V~ V be a linear operator on a finite dinengional veetor space V., oand
et o, w0 ¢ V0 Suppose W and Wy are the 7 —evelie subspaces penerated by o
and wo respectively, WY = Wa, then ¢y = 10,
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Q2. (Short Questions) Ea
Answer. )

ch question worth 1 point. {You do not have to explain your

A =22 (A+3), what

(i) If the characteristic polynomial of A € Mays(R) is f(A) = —
are the cigenvalues of the franspose A"
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Answer:

(i) Let A€ Mapeas(Ry. If dimif{ A c @ € R*®} = 5, what is the nullity of 47

A

Answer:

(i) Write down two diagonalizable (over R) matrices A, B € My (R} such that A+ B

is not diagonalizable (over R).
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0201 € Mae (). Write down an invertible matrix Q@ € Mzx3{R)

fiv) Let A4 =

601
which is not the identity matrix such that 1 AQ is disgonal.
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Answer:

Find a constant a ¢

(v) Suppose {v.v,w} C R® is a basis for R
Fao,—2u + v+ aw} is not a basis for B3
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Answer:
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{vi) Lot A = 49 & My (R). Express 4
I and A (Hint: Cayley-Hamilton Theovem)

as a linear combination of the matrie

Answer:



Q.3 ({a) {2 points) ,
basis 7 for the subspace P
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{b) {4 points) Let 7

¥ he the plane given by the equation

be vhe lincar transformation given by reflection about

the planc £ in {a). Show that T is dingonalizable and find an clgenbasts
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(¢} (4 points) Find [T where & is the standard basis for R?..
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al (3 poiuts) Lot Wy, Wy be Teinvariant subspuces of a linear operator 7' ¢ Ve V

o a vector space V. Prove that the sum Wy -4 W5 §s also a Teinvariant subspace,
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{b) {3 points) Let 4 = (; 0 \) € May(R). Is

s A diagonalizable over R? Justify vour
ANSWEL.

wints) Let 4,8 € M, ,(C). Prove that if B is invertible, then there exists a
sealar ¢ € € such that A 4 ¢B is not invertible.

eI @*ngaims olways
veist over @ .

b} {1 points) Give an example of nonzero matrices A, B ¢ A
is invertible for all ¢ € C. No justi

{e) (I points) Given an example of two matrices 4, B € Mawo(R) such that B is
invertible but A 4 o3 iy invertible for ull ¢ € B, No jstification iz needed.
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