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R. /(r) > 0,v r € i'li' It'r anv / q e V arri llr arrv

O .,ncL a s(rzrlttr rlultjiriication O as follo'"'s:

(.f o e)(r) : J(r) g('J
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(V. O. t,l) is a ve'r:tor space ovet lhJ set of roal nlmbers
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questions
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Deline what is meani blr the telnr 't',tpa'c of a ve'itor sp:'ce

let l/ be a -'rector space ovcr a fie'ld lf" Prove that D' Ilor!-empty subset S of

V i"c a subspace cf ',/ if anrl oniv il ar l ly c S for any'r,' y e S and o'' € lLr'

Which of [he fl)i]r)\ing sets :rre subspaccs of lll2 T r'ileI usual addiiion and

scalar multipLicatil)n'? JtnLify ]'r'ul an"wt)t'

\
-t:1 .I)e r' 
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)
r.;,=0.11.r-cR)
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rr=if: j,R-+
€ R defii1e an addil,ion

any x € [R. Pr v" thab
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Dcfirrer what is fieant by

i. a ltn.eorly inlependenl set of vectob;

ii. a 6osis of a vcctor slacc;

Let Y b€r a vector space. Show tl:rat

i. Anv linearly indr-pcndent sct of vect.rrs of V mer,v be extenrled

V:

ii. if 1, is .,r subspao, of r,/. i,hr,r ti,|t,t .rxists a fil)spt!.e ,\y' of

V - I. $ J,,/j, where () derrlteo t|. dir.ect srLin.

iii Let S and ?'be t.,i l r.rhsi,.li:ts o[.r v.].lor sprr,tc rt l/ oler ihe

thai Ja?',= {0}. Plir. thri. ii isr. s1". . .. ri } i.nd {r,. r, ...,t}

i.rii{:eelr.i-irlr -r',i})sirlj :rf 5 el,1 
-,r', 

rerirt.r.ri.,."l..;, lhll is, .sl. .,.r1,

;:: l !irrr4i! it:1c.i-r,rrrl,,l1 :,rlrsr:l r! lj

Sri.ril.r ?Iril prrf'e li'iiiri/.? i|rL,,r'.rrei L lire.r.jnl 1d

i'i,r1,. ii.i. fi: :iiL n rjinri.rrir;rl ici:loi sDl.,r i- ii
it ,r,ir;:, e lj =. i, t . ,r., , . . . . , ,, i i; t:

,:t1 ., !.' :rr".. B

.i. ia) li.rilr.:, .i,ir rl is rn{'rri irj: rn. :r;rrlt ;!rr,: ri:i :- i ii iire

ir?:,::1.-.l ir:1i ii-.r J'ir,riit,r vi.,.i()! s.:t!,r !.' ..irti_, .rri!,itF,l

|r,.: i't ir') ;r,l iiilil ci rir: ir.,!.:r i.,.r:r:i1:.iiir;ri, iii,i ? l

;i , .!r

Tit,.;t ,r.: .,, i, ) i,: . :t r ::,.r: +.1 lir;.i t:' 1_,,

'r eriif i ir': r'rir;r'r!o,r

(ri i,r.-- ii1 - iil. i,1), it 2.:l). i..),. ' i. lLi al.r iJ, - iit i.1ll,

j. Irj,t.i ilrr rn:.,.iix :rl;r'.:.c:.x aiir,tr .i i. ivjri, n is ri..-,ilr ; : tr'. ;,rt ia),

1.r the ljasis BLi

ii. ilsintj th{) i fir,rsiiii.]r i:r:rii-ix ilnii Lhc rriirix rirp..r:;.!tf:r.tior oi?

ru ilic basis 4.
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, i[er 11 rri,: li hr.c iai si'rl' ':ri'ir
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is 1 + rra + a3, $h.rc {, e R_

6. (a) Let n() 2) be a positive irlbcger and J be tht: rt.x n matix jnentlies is equat to 1. Show rhat (t . .l) , :, _ _l; 
"- -

(b) sta,r. th. recessa_rl,ar.l suliiciryrt c 
rt-l

ronsistcnt. 
on{lition lor a syslern oflj

llvesrigate fbr vhat \,ahles of o., follor,

i. a unirrlr{r sorllrion 
rirtg sJ'slen of li,,ear E

ii. aD illinite ]rumber of sohrtions

iii. no solLrti0n.

,r +3r: +5:r.:l

3:L) 1t:2 I 2x3

ar:i FlT?r | 13x:3

I r:'t Use th., (irarnm.er's rule to solve the fr;l1or iag systen ol linear
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2t) 5r.2 ) 2l'3

!t1 + 2.ta 4r3
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