
MAS 3105 (Linear Algebra) - k e./
Test 2, Fliday June 05, 2015 d

Narle: PID:

Remember that you wontt get any credit if you do not show the steps to your answers. Total:115 points.
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2. [20] State w]iether each of the following statement is true or false. No explanations needed.

a) If x1 ,X2,...,X8arelinearlyindepentlent,thentheyspanlR8. 
-E'r,re-, ayrt"t*,{- 7"1+'1

b) If A is a g x lS matrix, then -4 and A" have the same rank. Trui,, L1T7'ontn*Z' A' 6

c) If x1, X2,..., Xs are linearly independent vectors in a vector space -8, then x1, X3, X5, and x6 a,re linearly
independent.fTves |4t-*a'wro'tV ?L tB -'1* :' f

d) If tl isthereclucedro."vechelonformof amatrix,4,then Aand.U havethesamecolumn rpo"".Fo-/se.,See ilcf<-

e) If x1, x2, X3, X4, x5 sp&n a subspace of IR5, then they are iinearly independent. F^-[f* 'a ,!,*lf';filrtr*:
f) If Ais a 12 x 10 rnatrix, then A and. Ar har,,e the same nullity. F^/fr.2 Lg fo--y*^*l''z'a7 'l-H'ea'2*llr: r-

g) 1f IisalinearoperatoronlR'andxe ker(.L),thentr(x +z):11rl,foreachz€lR'. Tr."e aia LCx)=i,j/-,.w

h) If U is the reduced row echelon form of a 10 x 14 matrix A, then U arrd Ahave the same row space. T'rtr€-7 t,9*'?"'G" I

i) If I is a linear operator on lR.6 with Il(L) : IR6, and A is the standard matrix for .L, then ,4 is nonsingular. Tf*<z .ut fpr= 6

j) If A and C are ru x n matrices suchthat A is rronsingular and,4 is similar to C, ttren C isnonsingular and

A-1 is similar to C-1. Tr*e
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4. 130] Let vr : (_L,-2,1)1',vz: (1,3,2)'I',vs: (1,1,2)r, arLd w1 : (-1,-3, 1)7', w2: (2,3, 1)7'and
w3: (1,i,3)" be vectors in R3. Let tr be the linea,r operator defined on IR3 by

L(rtwt*nzwz -l-r3w3):(r1 * $z*rs)wr*(rz - ne * u)wzl(rz-.rr*rz)wz.
a) trind the matrix representation XtI ol L relative to the ordered basis B:[w1, w2, *l]. b) Find the tra,nsition
matrix 7 from the ordered basis B to the ordered basis D:[vr, v2, v3]. c) Write down the matrix P of
L rvith respect to the ordered basis D in terms of M, but do not attempt to find the entries of P. d) If
z:2wt-wz*3w:,flnctthecoordinatesof.L(z)intheorderedbasisD. r I -l ( \
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3. [10] Lei ,r:{^: (i ';),o, o, c, ae m} bethespace of 2x2matrices. DefineonM2 amappinc

L by L(A) : A - Ar . a) Show that Z, is linear. b) Find a basis for ker(-L) and a basis for R(I).
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b) Lei u1, u2 &nd u3 be linearly independent vectors in ml. rct A be a 5 x 3 rnatrix with rank 3, and set

vr : Aur, vz: Attz, and v3 :,4ua. Are v1, v2, &rld v3 linearly independent? (Explain your answer or

uet no credit.)

n=3 -+&r^NIA) = o7 b1 {zc*v-t'L"lh^+ lL*cv<*i fo N(A): {OrZr}

L*t 4t, ,1, t /3 € rrz i 4Vt +dzy''t+ 13V3 : o29 - Ao u+/e '4o'1''- d' =o ='<2:'1 ?
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a(t dt +&Lur**?u?=ot;; S4 dt = o t dz'ot di =o,, a4 [,r1r uzr^, *fffIfl-**.

c) Complete the sentence: 'fhe vectors u1, rl2, ..., u, fotm a basis for IR'rvhen the following two conditions

are rnet:

t) 4t tn> i - -') L(ra a7e -/.i^<^'..Q ;n^'$"***t, a^"*/

z) lPn = 9F^^ ( u,, ilzi '' -'" tl^) 
"

115] a) Let A and B be 8 x 5 rnatlices. If rank of A is 5, what is the dirnensiorr of .n/(,4)? If the dinrension
of .V(B) is 4, what is the rank of B? (Explain each answer to set full credit.)

L{v-'NU) = 5- q** o t Ly 
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6. [10] Letul:(*1,1,1)7,u2:(7,2,3)"andu3:(2,a,b)TbevectorsinlR3. Forwhichvaluesof riandbdo' 
we have lR3 : Span(u1, u2, u3)? l9y fo-onre* 1.e.. 3, rrt -ri a^a14?E flq-t' 4 , h. t
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7. f10] Let ,4 and B be n, x n, ma,trices. Let ra and 16 denote the rank of A and the rank ol B respectively.

Letna and n6 stand for the nullity of A and that of B respectively. Show that r4 *re-n: n*nA-nB.
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