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1. Consider the system of equations:
)+ 429 —10z3+ x4 +5z5 = b
bz + 21z9—53zs + 10z44-32x5 = o
2x1 + 11lxo—29s + 181443225 = by
3z + 1dxe—36x3 + 11x4+27zs = by

Let A be the matrix of coefficients for this system and let e; denote the i*® column of A. It's true
that [A|l4] is row equivalent to:

f=]

1 0 20 —4| 268 —61 1
01 -30 2/-7T0 16 -
600 01 1| 13 -3
00 00 0 33. -8 21

a) Which columns of A form a basis for Col(A)? (Answer using ¢, ¢;, ete, instead of writing out

the columns). R . N e
(‘_‘l . 61. M C"‘i (#ﬂﬂmﬂﬂ Q_‘ﬁ ﬂniwﬂ‘!{f}

=
- e e

b) Express each column ¢; of A which is not in your basis as a linear combination (LC) of the
basis vectors. (Apgain, answer using cq, ¢, efc, instead of writing out the columns).

C = 2C - 32,
il .': -He, w2e, % 1¢,

¢} Use part (b) to show how b = aj¢; + ape; + agez + agcy + ascs, a LC of all five columns, can
be expressed solely in terms of the basis vectors.

-_ - == —_ —
— C(J-'é.i -+ dlEL{- c{;(za“?:&:_) + O{H C‘-’[ + {{5-(-'?5: *ZEZ-"CH)
> e 9
:(dt -I-Zr::f - )C' +(5J1H3d + 2“"5)‘:1. e (Q,,:‘i +d5}£‘1

ULH,L j ol .
fon B+ pA o+ QA
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1. continued:
d) What condition(s) on the b;’s are there in order that the system has a solution?

The last s He RREF  madrix 5!'5‘6*1 o He previovs_ prgs pod]

g1 yedon fhimistecy QUES | 33)+ - 8L, +2b,+b, = O]
e)ls | g in Col(A)? If so express it as a LC of the basis vectors. .
s 1 saily He condlitin in ()7 Checl:

1
32.3 — &/0 +Z'f!c:-) + [ = CJ?
99-80-20t] =0 ? Y. /n 7‘12.‘(:44@’9 f‘ﬁ_
ypper 3m;.cj;lﬂ KREF nov fell oz Fo - (by cheosing He free maibles Xy and xg

both o 1)

X = 268b, ~Glby +/1b; = 2682 ~G|+/0 +[q+(-10) = *—f} 3 [3}
o

~ 2oL +/bb, ~Sl, = ~30.3 +/6+/0 —~S+(~0) = O 12 |- Y7 +OF, -,
X, = ~70k 2 0]=1¢ Y
Xy= [3b-3bytby= [3:3-3/0+ (VD) =]

|

f) Find a basis for Nul(A).

Thit means )auﬂrb @/5] i RREF Mdﬂ*ﬁﬁj ﬁ/wﬁ“j lve gt
é o f;lg'?) ;} .;AM X= XJE].,, xé[{% LJLU\I- X, c?)'{g Mff%¢
0 oo o '}I

g) What is the rank of A? /gl = ghin j d Gaice = R

h) Find a basis for the row space of A.

The K z He RREF spun. otact] e mne Apiac of 1P ,

Go o W.:j/q f&s@:}[ ZQ;,‘;H/_@‘MA fmrﬁ‘fjfw&(‘_f

o s %PW ["r"flﬁ""“] awzzéms:&,
gﬂ,h-ﬁl o,?.] )) (RPQ% ngf?’;ﬁ-*

&‘UI{)‘I,"J mﬁhﬁfmff.&%; n)
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2. Suppose T : R — R7 is a linear transformation with A from problem 1 as its matrix.

—

a) What are the values of p and ¢7? |
p=S 4= R~ R
b) Find a basis for the kernel of T. . . . N
T Kerne § T ﬁzwtjum'oa {Xaﬁe KT(X}-' 6
Hos i e same as Ml’(ﬁ), dand in ;Mé[&rﬂ }‘7(} Qa éﬂﬂ_} %75&45%
ﬂwuné be § ‘;‘ _j
. o
o | |-
(M

? [
3
c) Is l;] ol i the kernel of T? Explain. (Hint: the reason is very very short)

.ﬁ:"ﬂ. ﬁ‘dpﬂ’w:ﬁj T;;g %)S_M 'f’;]?/ﬁi

jc_@gefé Bat Lo jikoe Hevved]

3
c) Is {j]g}‘ in the range of T7 Explain. (Watch the sign changes)
- X 3
: L\/Eh.at.sfd% W%?ﬂua&jﬂm ek~ X ER Loy T[X)r- Tg]

I fﬂ"{_ﬁ/b‘i‘/—w:d} Thes 1 /{‘mmg ﬁaa.n@j) ,:p
J’R;,rg‘f " loes ﬁx:[}f Wave 4 Dl ¢
d) Is T a one-to-one LT? Explain. z f )
it & if ooy if it Korndd s&fsﬁ[ﬁj" d‘%j Zedi Hm‘% #t fom
Rk in Ab 1t cec My 16 not Ho i Fn?lo(@m Idy we Had
323 — 8f) #2(i0) + 21
' = 99+80+20+1 740///
ho. i (©) ve have an oxampl

9 r
A veor whick ﬂ-@x’ny& @4?7‘&“#@4"

Ao’ fo TIX) =|3,
g 7. (ot [ 2] T

e) Is T onto R?7 Explain.
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. 3. For each subset H of the vector space V' below, if H is a subspace of V, find a basis for it, or
explain why there is no basis (eg, maybe the space has infinite dimension); if H is not a subspace
of V' explain why not.

a) Let I be all polynomials in V' = P4 which have no z? term.
: : : gy .3
ng m:.rtﬁom mff }mﬂs [X 9 )(, X; lj
( b(; ¢ Hoim. M&!mu: Cj V)

3a + 2b
b} Let H be all vectors in R* of the form { Sab ] , where a and b are arbitrary.
0

H 6 ndt ﬁgLs/mm.m hoorus qeston . . . il

c) Let H be all functions in F which have the positive = axis as a horizontal asymptote.

Hé GSULC,(-"Z“’*- é%{z # O vechr & mn H = : S =

i o ‘rﬁivﬁ K3 %l de =

Fo ’ﬁﬁi dinensioncd) howevers | baciiptad 2symf
Y inclect !

d) Let H = Col(A), where A = E g}

Sirnc; A~ [é,?], He o 9 olin ﬂér}mmj/ez; aﬂt:.f

He ll PR g Lok 6 Ao [é],[gjj

23

Hi ok 1de Foct O e oy veckhr i " féj@w_fz.ﬁﬁ/

el

e) Let H = Nul(A), where A = [5 }
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10 0 2 4
4 0 0 3
4. Let M = 5 2 10| Find the determinants of each of the following matrices:
3 00 3
e b ez (2)|13]|= @)~
- -2|% 53| <)) 13-
2 0= 1 4.3

b) MM (“M times M")

i i (98) - it p) ) w2 g2t ¢ (79

VM cave k(M) =djj:j”m? ”‘"’i‘t

(;/f»’ﬂi‘. Gssnese Oﬂtﬂ??/o‘,j@vfk)
d) The transpose of M.

At M = W(MO=} @m%@mfm

e) M, obtained from M by multiplying every entry of M by 10.

vy o 41805 bl by 16, Phaltle ooty o etors) (O
Sinee %M%xm, Mgmf /2 ¥ /O q: /ZC';.’OQQ_

f) M3 obtained from M by adding a copy of row 1 to each of the other rows.

g} M, obtained from M by pushing each row down by one and moving the last row to the top.
(How many row swaps does this take?)

3 ous suraps paims o S thage g Fnea,
U/J’?:mﬁﬁ Zg&v@ s ol @



Math 205A Exam 3, page 6 November 9, 2005 INITTALS

5. True or false quick answers. Write “T” if the statement is always True, or “F” if it is not
always true, at the end of each.

a) Every finite dimensional vector space has a basis. Q/ }H 25
: /
FALSE [53 G foite dine Lt Jrao 1 Lass, / o )

b) If V has a basis with 5 elements and S is a subset of V with 6 vectors then S cannot be linearly
independent (LI).

JRVE
c) If V has a basis with 5 elements and S is a subset of V' with 6 vectors then .S must span V.
FALSE  Smgpt e $ 0, 20, 38, 92, 63,653 5 bt HeSpomd
d} The dimension of P is 5. X veedys Wf/ of b &
; - : A e
FILSE Mo an € abrs b o f5 by D ol spee
—_— = e ) [_Mrw.{gdgﬁ Vv
e) If Dim(V) = 6 and S is a linearly independent subset of V' with 5 vectors then S can be
“expanded” to a basis of V.

TRUE (tﬂf G m««-fv‘naf’ﬁu‘& vedb Vi Vst f*—ffff“)’ b G Lmj‘V.
f) If Dim(V') = 6 and S is a subset of V' with 7 vectors then S can be “whittled down” to a basis

o E/i{é_ﬁ:_-' céwu;fnﬂd%fm 7{-./“ ﬁ{ac 7 vechs Span Vﬁmf:/

g) If V is infinite dimensional then it has a basis with infinitely many elements.

FALSE

h) If Dim V is 0, then {0} is a basis of V.

FAE . abhlogl 18] spom U, i s
T o LT sl (e )



