Matn 321 Quiz 2 {TAKEHOME, DUE TUESDAY BY NOON) ]

Copying answers and steps 15 stricsly forbidden. Working together is encouraged, share ideas not calculasions.
Show work on other paper. Box vour answers where appropriate. Please do nos fold. Thanks!

Problem 1 Let T{z,y, z,w) = (z+y+z+w, v+ 24w, z+w). Find bases for Ker(T) and Range(T).
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Problem 2 Let T{z,y, 2} = (0-+29-+32, y—z, 0+2) define T: RS — RS I 3 = {(1,0,0),(0, 1,10, (0, 1, = 1)}
then find $g{a, b, ¢) for arbitrary a,b,c € R and [Tla 5.
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Problem 3 Find the general solution of the system of equations 2 +y +z=3 and ¢y + 2 = 4.
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Problem 4 Suppose 8 = {a%, %, cos(z), sin{z)} and [ls = (1,2,4,8). Find v.
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Problem 5 Let § = {v,w, 2z} be a linearly independent set in a vector space V. r disprove:
T ={v+w+az,w+z,w-z}is also a linearly independent set in V.
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Problem 6 Let T{ax? + bz 4 ¢) = 20z + b for all a,b,c € C (this means ¢ = a; +iay for a;,a € R
ete...). We have that T : Po{C) ~+ P(C). Let 3 = {z%,i2% x,42,1,1} be a basis for P{C)
and v = {z,izx, 1,4} serve as the basis for P(C). Find [Tz,
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Problem 7 Let vy = +zand vy = 2° + 3z and vs = ¢ + 1. Show f = {v1,v2,v3} forms a basis for
Py and if v = az® + br + ¢ find vls.
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Problem 8 Let v = { [ é ~11 } [ i _?1 [ ol ]} Show - is a linearly independent set. More-
over, show W = {A € B®*? | trace(A) = 0} takes v as a basis.
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Problem @ Let T{f{z)) = { ff”(((}g) j f(?é} } for flz) € Py Observe that ' : P — T(F%) is a linear
transformation with T(#%) = W. Considering T, 3, (as discussed in the previous two
problems) calculate |75, and determine the rank and nullity for 1.

C [ o +3b + C
T (a(x%x}—%bu%?x)w;bfﬂ)) =
STy T 2a+lh - C
+ (%)

£x) = al2x) +hlaxtd)+

{-H‘ﬁ)] = (a:b/‘:) by

& u(“ﬁ\) = 7o + b

T weeke f0) 0 T .

c \&+?6+c}
[T H(‘}Q)){ - \10\*}l -C Y

b T ded”
{ £

0 g} m plieitly Ao,
X’E - %y -
25 -b-C  b-8+C ..._mm‘*"‘f’”)
= (“’""’"'{i"’“’” z 2

—-%— (3(; ~ (o*3b+c) — (26\‘*“3-5) ] &

i

¢ (g\.x.g}).;.(-)“ ¢ 4+ (?.a.—&-lb) 9 2

C e = [ardbec)+ (2“"‘26))
. [ 2¢c-36-Sb 3at+S6t M)
- ( 2 9 z ) =

Comsichn Ao to mnke [Tl LH0)], = (T Cea))y
U € o Leh M l

(-3, T°A ‘
= | 3/ S/ ®
T - 2 2
L lgtv‘ \/ “‘V
1 i 2 O

X I R
We  (ea Lheﬁl‘tj [T (x +X)]§’: [g ij - ( /1)‘3/2'/ L/2.)



‘ - £ whes ar )
PM\BLW o Conhroad Z//olef ./(1“;\:; ({;MH: St

anke (1) = conle ((Mey) = 3 o b

iy (1) = nellity (1Thg) = O
0 w
We can Prove Moo  aeny R Sallinde-3

(ol Lokt

’3/1 JS/L ( l o ¢
- e
ﬂz} &3/1 e 2 Z ; a

e ~l/a

1 = ronht (LT]?,Y) :}

) = jgl :,mw“ﬁ?(f_ﬁﬁx):a,

CC’Q ( [T)Qﬂ) = ”8

P \5% \c\SPadﬂ'wn Nvﬂuﬂm

/



Problem 16 Suppose T : B2 — B>*? is defined by T{A) = BA” B for some B ¢ B*? Show T isa
linear transformation. Also, show that if B is invertible then T is invertible.
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Problem 11 Let IJ be the set of diagonal 4 x 4 real matrices and let § be the set of symmetric 4 x 4
real matrices. Find a basis for §/0D and an isomorphism to P, {or appropriate n.
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Problem 12 Let Vi = {f(2) € Py | f(0) = 0} and Vo = {4 € BP? | AT = 4} find & basis for V; x V)
and an isomorphism to 7, lor appropriate n.
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Problem 13 A derivation on the set of sinooth functions F is a Hnear transformation T - F — F such
that T{fg) = T(F)g -+ fT(g). Show that the set of derivations (denoted Der(F)) forms a
subspace of the set of linear transformations L{F, F). That is; show Der(F) < L{(F, F).
Before your proof, first two things:(1.) a linear transformation which is not a derivation
and {2.) a linear transformation which is a derivation (hint: they’re aptly named)
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Problem 14 Suppose A&V = A $ Vo, Does it follow that Vi = V5 7 If not, what can you say about
the relation of 1| and V, 7
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