MAS 3105 (Linear Algebra) = i(%?/
Test 2, Friday June 05, 2015

Name: PID:

Remember that you won’t get any credit if you do not show the steps to your answers. Total=115 points.
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1. [20] Find a basis for the null space and a basis for the column space of the matrix A = ( 2 2 3 -5
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2. [20] State whether each of the following statement is true or false. No explanations needed.

a) If x;, Xa,..., Xg are linearly independent , then they span RS. Tw) 9} [ kaw*éb“ 3. L.

b) If Ais a 9 x 15 matrix , then A and A have the same rank. { Trure, bj/l‘e"‘_ew 2.6-6
)

c) If xq, Xg,..., Xg are linearly independent vectors Jn a vector space E, then xi, X3, X5, and xg are linearly

mdependent Trve ; Howreviork thi8 BV
d) If U is the reduced row echelon form of a matrix A, then A and U have the same column space. F A se  See Nui:é’
e) If x1, X2, X3, X4, X5 span a subspace of R?, then they are linearly independent. Fb(/fé‘ s A" (S "‘"’5 I @&tﬂf’é’
f) If A is a 12 x 10 matrix , then A and AT have the same nullity. Fa,é?ﬂ:e ég ﬁ”"ir“"“"‘ba'"y s
g) If L is a linear operator on R™ and x € ker(L), then L(x 4 z) = L(z), for each z € R™. Truwe ¢o NeSE 6’},;1"‘

)
)
h) If U is the reduced row echelon form of a 10 x 14 matrix A, then U and A have the same row space. Trae, by Th26.
i) If L is a linear operator on R® with R(L) = R®, and A is the standard matrix for L, then A is nonsingular. T e ¢ V;A: 4
)

j) If A and C are n x n matrices such that A is nonsingular and A is similar to C', then C is nonsingular and

A7lis qmuhr e B P :
" ) x
A = P C \P ]‘ic, love pxou(ﬁf\ﬁv"zﬁkf ¥\ X A ..—-m

ch A.z\u\g\'\"yu/ﬁlf“
€= FAF-/‘ (c, C 5 wt{(vﬁzwja"'ada/’ma@/‘ of ¢

684

- PAP e AT - c'PsSe A EC 'are prolar



3. [10] Let My = {A (Z ;l) a, b, ¢, de R} be the space of 2 x 2 matrices. Define on M5 a mapping
Lby L{(A) = A— AT,

a) Show that L is linear. b) Find a basis for ker(L) and a basis for R(L).
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4. [30] Let vi = (=1,-2,1)7, vo = (1,3,2)7, vz = (1,1,2)7, and wy = (-1,-3,1)T, wp = (2,3,1)7 and
ws = (1,1,3)7 be vectors in R3. Let L be the linear operator defined on R® by

L(z1w1 + mows + z3ws)=(z1 — T2 + £3)W1+(z2 — T3 + 1) Wot(23 — T1 + T2)W3.
a) Find the matrix representation M of L relative to the ordered basis B =[wy, w3, w3]. b) Find the transition
matrix T from the ordered basis B to the ordered basis D =[vi, va, v3]. ¢) Write down the matrix P of
L with respect to the ordered basis D in terms of M, but do not attempt to find the entries of P. d) If
z = 2w — Wy + 3wy, find the coordinates of L(z) in the ordered basis D.
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5. [15] a) Let A and B be 8 x 5 matrices. If rank of A is 5, what is the dimension of N(A)? If the dimension
of N(B) is 4, what is the rank of B? (Explain each answer to get full credit.)
A NA) = 5-5=0, by Revie-«
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b) Let uy, ug and us be linearly independent vectors in R3. Let A be a 5 x 3 matrix with rank 3, and set
get no credit.)

vy = Auy, vy = Aug, and v = Aus. Are vi, vy, and v3 linearly independent? (Explain your answer or
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c¢) Complete the sentence: The vectors uy, ug, ...,
are met:

u,, form a basis for R” when the following two conditions

6. [10] Let u; = (~1,1,1)T, up = (1,2,3)T and uz = (2,a,b)” be vectors in R®. For which values of a and b do
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7. [10] Let A and B be n x n matrices. Let 74 and rp denote the rank of A and the rank of B respectively.

Let ny and np stand for the nullity of A and that of B respectively. Show that r4+rg—n=n—ng—ng.
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