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MAS 3305 - LINEAR ALGEBRA FLORIDA INT'L UNIV.

TEST #2 - SPRING '(1 TIME: 75 min.

Answer all 6 questions. NO CALCULATORS ARE ALLOWED. Show all
working in problems 1-4. Provide all reasoning in problems 5-6.
An unjustified answer will receive little or no credit.

1. (a) Define what it means for the vectors Vor « « «4, ¥, to
be linearly independent.
(b) Use your definition to determine whether or not the three
vectors 17, 0], 2 are linearly independent.
0 1 1
-1 1 1

2. (a) Define what it means for the vectors Vor « « o, ¥, to
span Rk,
(b) Use your definition to determine whether or not the

following three vectors span R3: 1 ) 2], 0] -
0 2 2
-1 1 3

3. Find a basis for the row space and a basis for the null space
of the matrix

1L =2 1 .
-2 4 =3
1 =2 2

4, Let u=11 =11 and v,=|2 v,= |3 .
Bl SHEEH

(a) Find the transition matrix from the basis (u,,u,] to the
standard basis (e,,&,] and the transition matrix from
(e,,8,] to the basis (¥,%].

(b) Find the transition matrix from the basis [¥4,¥,] to the
basis (u,,4,].

5. (a) Define what is a linear transformation from the vector
spacte V to the vector space W.

(b) If L is a linear transformation from V to W and

prove that L(gy) =9, and L(3x-22) = 3L(x)-2

).

X, 2
L(z
6. Let A be any mxn matrix. Explain why we always have

rank(A) + nullity(A)

nl

(You may use any theorems given in class, except the rank &
nullity theorem, to support your argument. )
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Solnlons & Tesl # 2

aré /mem’/y ma@pfn/m/ f the 67/{47;411

1@)||The veciprs Vs, Y
QMU AC Yt Cn Wy =0 /mp//fs %ﬂﬁ (=26 = - "'(n—ﬂ-
(6) Slfleﬂo.re Cp I\ # Coyo\ + & y2) = /6 . 77{({7
5 ) (8
<, +26 =07 > &, +2C = 00
G+ & =0 Cz+53=0>
+C; + Cp + C3 =0 2C2 + 36 SOL E3i=E3+E/
—— G = 283 =07
Cz2 + Ca =0
Ca :-oJ E3.=£3-2€2
—p C, = 0D Eli= E/-2E3
Ca - r:>§ £2.=E2-F£3
Cz = O)
O. Hence the 3 Veclors are /me%z//)'/ m//e/’eméwf.

i G =Crels=

“ /'/ eVery 7/€¢7sz Vé%kcan be
7“0( l/ W/7Z 0(/,-- %CW

2 (@) The Ve&ﬁrs V,‘.--,l/;,, S/)a‘m V4

P/xpresswl as V= o(,v, £y Yy +
h/; will 7‘71/ f =5 // eVer/y Veofar [G) (N W can. be M/)"f’ffff/

%)
) as a /mem' combinalion of K ¢) A ree given z/edér.s-
.S'up//mc o[\ + Ay [2\ + s jO\ = A\ . 7Zen
! G G )
) A+ 27 = A=> o 4 2%, =4
202 + 203 5‘? 2Ky + 2dsy = b
0, 4+ A, + 3d; = c | 3o, + 3UAa= Cta| E3=E3+E/
— o 42 Ky = a0

2«0(2, +Zl’<3:é. %
O = (ta-3 )EB'—-Es 2£2

‘—-—

Tz




;2/(5) So /¥ we take a= / e =0, & é=0 MHe .r/v:/‘em will be m—

consisten]. Hence 0 m/mai‘ be wypre_rff// as o 1o, comd,
0/ /Ze 3 Vzﬂérs fa /éa 3 Vec/érs Ao nof:/:ﬂ/? ﬁ )

I

"/ -2 ] )~ [ =

-2 4 -3

z
Q ~1 R2 1= RZ+IRI
0 [ R3.= R3-R/

N

(Kow _ech elon form)=

[
| o
. -z ] o ,
' - . .
/ o /) R2:=(-1) R2 ~
[ o [ R3: = R3+R2

~ | -2 O] Rli= Rl-KZ

(Reduced row echelon form) = | 0 % [ ~

),

The mon-gero _vows of The zow echelon form wrll g/ive us a

bas/s By He_row space_of the malrix . So §(,-2,1) (@01}

7
's c 5&25/5‘ 0/ The row S/Dﬁ(e . Lh/e can also use /%e non-

2er0 ToWs of The /?e;/ure/ o echelon torm o jez‘ .,

basis 3 (1,;2,0) (6.9,0)} of the row space.. ]

&)

We _found ‘/Ag reMed vow echelor 7§rm becanse we need

i an/ The nall space, We have X, —2X, = 07

So x,—t X, = zxz_zz‘ and X =0 X3=of

/Vu//spmf —f(Ztn / éék? f"f/,z‘n: teR) S SR\ /s

a__bas/ _s_g/ /%ak 7/m// (space, 2/ . <

4 @

rﬂﬂS///ﬂﬂ Md///x /40”7 fu,,”z] 7‘0 (6 ?] = rul o-l = [—' I ]

L 1l
7;’4“45//70/1 matrix o [E A 1‘0[1/, V:T = I"v, v,1"!

= (2 377" = _| (4 =31 = [-4 3]

B 4] 20) -3 -3 2] L 3 -2}

—

&)

Transi tron malrix From [u, 6(27 To (U Uy] ("4 31/ "1 =[2 -], _

== ) RRERCFI A - A Y

REN




. Y&)|| Transitfon md///'x From [’1_4).1/2}+0[1:(,11:/2] =~ [2 -/J'l_f,_l[/ /],: [( I],
-f Sy

2] U2

5@ linear transfovmation from Vo W is a funchin L 1) » W

weh Thal LEX) = gUfx) & L(Xty)= L) edly) for adl x,yeV & xeR.

BV LZ [0\ = Z/ﬂ.ov_)__ because 0.X = 0., Sor any vectr X iV
ElLL () (@& X =0, i 2

=/ Z/O.',) because L(x X) = oC 4%

= Qw becquse 0. U = O tor any vectv U W

[(x=27) = [(ax r(de] = L)t (28]
| = B L(x) +(-2)[(2) = 3 4x) - [2/3)],

CMNE we Franshhrm 4 wmto s rediced row echelon form U, Then

lhe won-3ero rows of Uy will spar /he same saés,mce of R”

Thal The rows of A Spmme/ bewzme /h’ey were. ﬁé/ﬁ//m/ From

the Jatler éy row opéraf/ms Also The non- 370 70WS oF le

Are /mem'/y /nz/e,oem/fnf because fach a/ These 7o - - 5070 YIS

hod « ﬂ////e’renf m{méer‘ of /ezz/mq 3¢70S. Se /the non 3877

vous of Ux will form o bas/s 0/ fhe 7ow space @&4) A,

4 .
el 7= rank(P) ., Then le detincdion 1= dim [(RH)] .
So = no, 0/77077-36’1"0 rows of Up = 70. 0//@4//}7/ /s i e,

Now in Up . the /€am/mq /v will be m The columwins

which ca/respam/ 72 fAeréoum/ variables . The olher n-r

variables w/// be free. So when we solve Fhe system Up X =0

fo :,'ef The WM//spa(e W/)a/ A’ we will pave N-r free Var/ables

ﬁmﬁ/ thic wil waf/ US 7%/12’ Hhe 77;{//;/74(5 pas dimension p-r

7 qe/ a basis of W@ sel one of %e free variable e,wa/f

y ah&/ the rest of the oler free variables ewm//a 0, (7Ze beurd

variables will gel thejr values from Hhe one we se? equa/ 1_~1)

I we do This for eack fee variabl we wil ¢l _nr yedé//:

which form a basrs of PH). So

rank(A) + malli Ty {d) = dim RB) + dim ) = 7+ 7) = 1.




