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Problem 1 (10 points) Give the definition of the following terms.

o modulus (or absolute value) of a complex number z:
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Problem 2 Let fi(2, 2;R) be the .r'ector space of 2 x 2 rcaI matdces and U be the subset
of fi(2,2;1R) consisting of matdces L ': llrr] such that the sum of the entdes of L is zero,
i.e., L1y I Lp * L21 + L22: O.

2.a (f,points) Show that U is a subspace of fi(2,2;JR).
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2,b (Q points) Find a basis for U and determine its dimension (You do not need to prove

that the set you claim to be a basis is a.tually a basis.)
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Problem 3 (10 points) Let y and I/ be vector spaces and L I V -+ W be a linea,r

operator. Using only the defnition of a linear operator and its range, show that the range

of ,L is a subspace of W.
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Problem 4 Let B :: {(1,2,0), (0, 2, 0), (r,0, 1)}.

4.a (10 points) Show that B is a basis of C3.

q (t.i cro) -1 o1.(ar A-1o)a "13(.'1o,r)

V d.t

. rfa-r-- zl t z

tt,49 € €
( c/, -t r'o(3 .r ia/,+ a4" r V3)

(5. (t Io( +r

r'd, -t

<, = p, - i I r P,{t =
2-a( , =

/).fr
A.
I

,W 7rp.,1'"rpr)e c- q '^" -+qk^ '1 :=p,-ifs,
t.-r= ! ( $;if ,- Pr) a'- J o13: = [r t^< Aqrt

(frrp,r1lr) = (.(l,r,o)|{1(orZ"o)+<3 cilo,l),:)(B) = O;)

;i ; p''o,.- A-4 A ,i -tr;-4-rxd'gc"t + u/

l.t 4,,4a,d1Lc *,""1 J1'+ 4 (t'i'")a?. (olLo)'11'.|"-'l= 
.

*7-nrJ eor.etfa-'\cla J' 4^ oLiu F, =f ttf t =o fa (o'cP)

43= (t.\ '(p,-rg.l1

=l

,tft^ z,6o vt- $,^ -ln- 'nh ''tl ftnf l''va 4, ::drz43 :-o

-/ R i't 4iv^n4-,ao2'7-^-J) @

OtO -1-B is s Sasis 4 €. t.

4.b (5 points) Find the matrix representation of (1, 0,0) in L
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Problem 5 Let B:: {(1,?,0),(0,2,0),(r,0,1)} be as in Probtem {, Ea:: {(1,0),(0,1)},
and tr : C3 -+ C2 be the lineax operator deffned by L(a, p,l ,= @ - D,f ,q).

5,a (10 points) Find the maldx representation of Z in the bases (8, Er).
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5.b (10 points) Find a ba€is for the null space of -L.
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5.c (5 points) Find a basis for the range of Z.
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Problem 6 (5 points) Lel m e Z+ a,nd | : lR7 -+ lR- be an errerywhere-defined linear
operator. Show that , caqnot be invertible. if m <7.
Hint: Thinl of how the dimension of the null space and range of _L are related.
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f.a (5 points) Show that M is an invertible matrix.
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Problem 8 (5 points) Show that for every matrix L, the condition that the trare of LIL

is zelo (i.e., tr(Lll):0) implies that L must be a zerc matdx
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