Week 2

14. Show that if S; and 5> are arbitrary subsets of a vector space V, then
span(S1US,) = span(S1)+span(Sz). (The sum of two subsets is defined

in the exercises of Section 1.3.)

hif 2 ¥ Ue stam(SUS.),
"\M 3 \f\)““, UM < S\ US}/ SULO!N "t’t\ﬂ'x

U= &GV o + R B, u[uzm ar, - Qm € [F.
Withort loss of ?wﬁmﬁﬂz We oan.  asSime  fhat
U\,“‘) Un <€ S)| ard UVHI , N Um <€ gz) wl\’”l OShEWm,
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Se U= Z 3U; 4+ X a4V € @\m(S.) + span(8.)

L=\ U= ht|

Thus syan (S, US.) < Span (S) + Spam ()

'S Methd 1.
Y ve span(S) + span (82), then 3 Uy € Span(S)

md Uy € Span (S2) , such that U=V, + Uz
We wrte  Uy= Gy Uy +o + Dy Y, whire Ui€ S, vzl m
Vo= 02Uy +oo + By on , Whore G €S <=1+, 0
Here Az, azg < |F , e, m, I=1, . n.
Then  wo kwe = U+, = % b V3 + %azj ey

IAS Ui,ooo Um, W Ton € SuUS’;_} we hate  Hoat
Ue 8pen (S 0S2). So Span (S, 05, D Span () + spon ($5)

' Methe) 2
For 34,2, Si = Si0S, = Span ($5) < span (S1US.)

> spa(5) + Span(S2) < span (S0s2) + span($10s2)

/: Span (S,U31>
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Bocanse sFan(S,USZ a5 0 SmLSfaCa of Vo, whicdk s cly sed
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15. Let S; and S» be subsets of a vector space V. Prove that span(S;NS2) C
span(S;) N span(S2). Give an example in which span(S; N S3) and
span(S}) N span(Sy) are equal and one in which they are unequal.

Cince 530S, € Si, <=, 2 ,
span (S, S,) € Span (S7) | 1=, 2
= Spam(SiNS) 0 Span (5505 € span(S)N Sfan(Qz)

= 5?0”‘ ( Si 0 Sz)

. Wl\uv 3, =3, , than 3?“"‘(3' N Sz) = S]’”""‘(Ql)
ond Sf“"\(sl) n spon (§1> = Span (s)

‘l.§c - Let V=IR2 and 3125(0)173 >92:E(°’2)?>
then SN0 S2=¢ L S span (§05) = O0F

Note : SI"”‘( S ) w5 defined to Le +he smallest s*ulfface
petewns S so of ST ¢, ¢l span($)={o}.

bl spen({,07) = 0,8) Yer§ = spon ({c0.2])
So span (S N span(s) = {009 - Jer §

F span($09.) = fof
g
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7 Give an example of a nonempty subset U of R? such that U is closed
under addition and under taking additive inverses (meaning —u € U
whenever u € U), but U 1s not a subspace of RZ.

SLLmi L% /U';€<n>“'>:“€2§) L\.ﬂ-re Z(JWS‘C{,(
set of  all wteders .

Thon otmwgag U is cheed under %obéing a it

wwerse . —(n,n) = (-, —n) €[
A*\(J V (W‘>W‘>) (V‘)‘/L)‘é U)
(m.m) + (A,n) = (men wmtn) €(J.

Bt for  X€R  whre A 15 het @y Twteder

So U s ast R sulﬁlmce OUC R*

tag

8 Give an example of a nonempty subset U of R? such that U is closed
under scalar multiplication, but U is not a subspace of R?.

Shooon | Lee U= 100, (0.9) . 4,4 €R

then U s closed under scalar méﬁ?(tcdim.
bt Jor (%,0), (054) €T where A¥0, G0
toe addtion  (L0) +0Y)=(19) &£ 1
Ss U e NoT & subspee of R
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21  Suppose

U={(x,y,x+y,x—y,2x)eF :x,y €F}.

Find a subspace W of F> such that F> = U @ W.

So\m\m: TL,L 200 Uoctor 0 wa H:g ~S E:(tuo,o,o,o),

T /x)v(‘éiF) (“)\3)4(‘%) /X_lg)z/)q)

= (%, 0,%,%2X)4(0.%,Y4%,-Y%, 0)

= xX(1,051,0,2) «+%(o>1,1,-1,0)
D ——
= Ui =,

Thns 0,0, ore liandy JWM md U= Spon v, Uz 5

So Con we —%mJ Va4,V e F) o osuch oot

> = SMN)\W)@ span ({95, U, 3 ) - (4
() mems Y (b bs) €T, thoro

exst  Wwuthe

X, % elr sweh that

Ll , LS)- __é X V2
“élkojf ) , L) H O(I /{ L,O(
Y = AN ( ) as W tre  Solwddion .
(%YZ} (ﬂ;) ( 3 ) ¥ !

So we o0an gmstruck G Vg, Vv osud et he $x§
matk M x (V> s vazo«ngulw matrix, wldck
Vs

Can. make (%{Z) ﬁﬁig +o §oé\/£. A ftw’y(ﬂ- e 1S
to low Ve
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he . Us = (0,01, o) , Ug= (QQQL0> ) U—g—? (QQQQ|>
And et W= SPARRV, Uy, Ux §
:{(070)1)%,%>:/X>'}>2€H:}'

Yun the LU T = UOW
1
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