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Exam One, MTH 221 , Spring 2022
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QUESTION 1. (8 points) Let T : P* — P? such that T(ayz? + a,z + o) = aoZ + (a0 + @2). Then T is an
‘R-homomorphism (i.e., linear transformation).

(i) (3 points). Find the co-matrix presentation of 7". (Hint: ﬂlﬂco-linearu'ansfotmaﬁonofTisL:R’ S RY)
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(ii) (3 points) Find all polynomials in P (the domain of 7) such that 7 (aza” + a1 +ao) = 3z +
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(iii) (2 points) Find all polynomials in P such that T(azz>
Null(T) (hint: (ii) might be useful.) )
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QUI-‘STIONZ.(IOpoints)I.th:R’-)R’mchthn

T(21,22,23) = (21 + 22 + 23, 3, — 1, 22, + 272 + 373)
(i) (2 points) Find the standard matrix presentation of T, say
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(i) (5 points) Find M~".
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of R¥*2. Write D asa span of independen .
subspace L matrices. Find dim(D)
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QUESTION 4. (4 points) (i) Convince me that D = {23 + ay2? + @z + az|ay € R} is not a subspace of Fa.
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ii) Comvince me that D ={| | € R |a=b b-—d,wherca,bc,dGR}lsnolasubsEceofRz"

osed under addition, i.e., find two elements a, b in D such

(Hint: in this question, it is easier m show that D is not cl
that a + b is not in D)
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QUESTION 5, (19 pir, =

Given By < span((11, = e Abea3 3
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(i) (2 points) Find Trace(D)
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(iii) (4 points) Is A'di i - i i inverti
) (D 'p ts) Is A'diagnoliazable? If yes, then find a diagonal matrix D and invertible matrix Q such that Q' AQ =
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QUESTION 6. (4 points) Find a matrix A, 3 x 2 such that
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