MaTH 321 MissioN 3 (THis 1S C-RANK)

Same rules as Homework 1.

Problem 39 Your signature below indicates you have:

(a.) Iread what Cook has posted of Chapter 3 of the Lecture Notes:

(b.) Iread Sections 3 and 4 of Curtis:

Problem 40 Exercise 3 from §4 of Curtis (include explanation for why certain cases are not subspaces)
Problem 41 Let W = {(z,w) € C? | (2+4)z + 4w = 0}. Is W a subspace of C2? Prove or disprove.
Problem 42 Prove the set of invertible n x n matrices over R do not form a subspace for any n € N.
Problem 43 Let B be a square n Xn matrix of real numbers. Show W = {A € R**"* | BA =0} < R**™.

Problem 44 Consider the differential equation z%y” + sin(z)y’ + 3y = 0. Show that the solution set
forms a subspace of twice differentiable functions from (0, c0) to R; that is, if the solution
set is W, then W < C?((0,00),R). Notice, it is easy to show that W is nonempty since
the zero function is twice differentiable and clearly solves the given differential equation.

You are also given that C*((0,00), R) is a vector space with respect to the usual addition
and scalar multiplication of functions.

Problem 45 Suppose V and W are vector spaces over a field F and V; <V and W; < W. Prove that
Vi x W7 <V x W where V x W is the vector space with scalar multiplication and vector
addition defined by c(v, w) = (cv, cw) and (vy,w;) + (v2, w2) = (V1 + v2, w1 + wy) for all
c € F and v,v;,v3 €V, w,wy, wy € W.

Problem 46 Exercise 10 from §4 of Curtis



ﬁ{szwn/ S fecvnen
Eﬁ&@ﬁm (/Cﬁ#.?ggl Y (er7Ls,

(Ji) pa/ /Emuj 7(/n¢7fmr Jée’m Iv\,éipfim 07£ C(/?j

0 € RIt] and £ Fl) = 2“5?,5 and 9t “@Zé x

WL.Q/\J. G‘Li (J‘*‘ = 0O '..(:\)f G—M bt—d{’ Hf\t”‘f‘dﬂ V‘i&ury ?, /{’Aen

e ol = ciaf’ ZM j(ae,mﬁ

and  we avke Ca; +b; R Y B ’fmtjrg( mﬂ@b.

/H/\ug /H'\-Q. Jura éjcou{a\/ 41%% ﬁj)& u{' A 4‘/[5”704’1(0(
(f one  mere g [:w[? f’””“\/"é] //2[/’6 < C[/e)

M: % “j;m/otl femor h f"‘*”%bﬂ wg rol® hese . ?Z); ‘‘‘‘‘‘
A clegr At fens en A Ceava JAE ,ﬁ\/,c‘ éeJuJJ/MQ

(L) W= [ Ffescir)] £(4) e Qf Neta GeW
= AR E Q2 Ry W s WL O(R)

(c) Waffe CRI|£(2)=c] Lef £3W and ca

Ahon  nde Frcy)(d) =) rcy(t) = O+clo) = ¢
Thw  f 4 cy € W and oy f{x}“‘O VXC//? > L e/
S W#¢ and W< C(//?] 057 Jwéj/omq —,Lef/—%n‘

(d.) 1 [ fede = | o L%?)G%lcéi— = Ahen
Sj@wwww = j}ﬂma& +jf;a Mt = [+ = 2
T W =3 fe CUR) | ['pHdt =t) v nd Claed
vaden  addtria oo W£ C(R)
(also, A & W 4. CHFL W wd Of IV oik.. y

(e) W= {fe C(R) [ ] Ak =0l < () o Salsp ac 4@«7&7%’?*

o...ﬁ ﬂb/



/9(7/0 Con P Nuwed

B3 p 3 pat (£ W'—“—/fé @(/f?)/ %:oj
T4 f@g“{/v' and € € (R fhen

(cf+9/ = ﬂl % =0 =~ trgew

ord g Gastd foachoas e th W?ﬂé we Frpd WS C(//?/

(9.) W=ffecR)] xf ) +a £+ 78 =0}
Led 7[: 9 e W and C 5’/2/

S (c%%]"* (z (cfe9) + rlct+y) = D

@ﬁ CGK’—{H* 6’51?54}4’ K%n‘{_():?/%a/? f;’gﬁd
— c(a) +(¢) From cdpnley
=0 . cf+93 €W

ned o0 »F'?E.O Solves c(-{q'”—{-(j{:,”f’é/dL::O LAl Leg
W#¢ - by Sobopae.  fesf q%”‘; W< C(/E}_

(h) Notw o (o) +ole)/v0le) =0 #g (ualur §=0
1)"\ W/’\lc;/\ C wgr e Ab\ue J(,«é_f/()ﬁq b lh Cﬁ') os.,éagt/

O & W={fe C(R)| «Fpes+7F =35/
= W £ CUR).

Rﬁmgxr’é: ’er a/’M/{_M: i fomed aﬂu/éf f@/ﬂ/?_( M
/]7\.@; Acd A /\.”'U—’é_ —é W/(-q]—;p_ e M"\Of\aﬁz

T Jdid  Aena.



@ Wﬂz/{%/wje @Z/@%Z‘/’EFZ*W"TM_ifé @2 “7

Observe (0,6) e W Jira (47/)0 +ile) = O.
Somere (0,6), (3,wj€ C° and A€ C. (WL%

Ao b)+ (3,w) = (Aar, Ab+tw)
Focdhermere
(’A-&-i{)(’)\ar{—%) " 2(7\b+wjj~_
= 7\((9\+a'/a+ibj+ Q+i)% +iw
= 7\(0) + O
s Ala b)t B w)eW and F hllowy Als8) W
Ve & and (ab]¢Buw el =~ W by |
Jubrpaa fert /4'?
Led  Gln,R) = {Aé/izm/ AT exityr §

Nete, © ¢ GlLInR) =~  SLin R R
Gnver PO Aned nd- be  hverh bl c:'fzh./

( (A.ffu/ FEEVN </7£

P77) w={AeR™[BA=0f fr sn ged™

NO'H‘-@ Oé//?nm Sulvey G(C}) = O .~ O & W}_,é‘;p/
MM“"{"} i+ X:fY_ e W and C€ /1 thea  Aute

BcxXx+ Y] = cBX + B8Y et i “4_3‘/{"’“‘*
= c(o) + () = ETe&W

= 0
Th (X +F € W and & Fllow, CX, X+L € W

we @ by Selees T TR



//5{/97; (onsihn x°297 4 palx)9” 39 = O -
Lod W be Ahe n/% rett of K Obreree Hr 4 = o

X* a9 459 = XYt salh)0 +3(0) 20 s Y e
j,r,,-/o/()o;,{ [ﬁ{/ ?p_ < W e of Cé//?/ f'\_a{\e/

XL(C‘Q;%-‘?:.]”* Sra (x) (c: ‘9{-&93// %j(e‘j{,&rg&/ -

——

= ¢ (X*, "+ a9+ 39 )+ X2 “rrhpg 9.+ 329
w"“"‘“"""“"““"*%‘"’“ W

O O
a0 @,/ Y, are érﬁl’m Fv be sh W and Kenc Sefoe )
Jhey 9 € W oand 943 W 2 WS Clseg )
"{)}) Jw&j/&aﬁ& ferf A7

m S-UPF"M Vo oand W are ve chor JPally aves = and I{fr’ TV and M{/SPI/
Debia VX W by clVw)= (e, cw)) and (v, W[+ (% W] =(v,10, )

forl  (vw) (v, Wi, Muwn) € VXW end ¢ e . Froue
St Vox W o= VXW

Nobu (0, 0+ (vw) = (0+V, 0+w) = [vw) = (0, 04)=0,, .
Sihw 0y, €V, we VEV and Oy, € W < W we Aave
(Ov, Ow) € Vix W Oy € VXW #F & Considay,

(a,b), (c,d) € V(xW and XE[F. We Aae a c e v

tang b‘,o/é"ﬁ/\f‘ Fhw  Ka +C éﬂv‘, and o(b-é—a{g”\/“/l’ o
V£V ad WEW = Llogme undn +  ond seadss mnlt

o Vg W, respedive, Thwr (K& +C, ’féﬂfjé T/;XW
@UJ(/ « (o b)+ (¢d) = (La+ c}otbfdj,._ |

T o((&,b)J Lo b)+ (¢ d) € Vi xW, = \/'lxwg Vx W
BU M wajpm& Tedk /Hf\m,,?



IP(/é t # (0 /f/om 570 o CvRTE
Prove: iF U s linearly ggfgano&ui" then VU o fikewnie | L.
Clogshon whot Cd{rcgfamclu? J]Luicmvt cwbu_;t- LI retr m& V&L’Z%rf‘

L{ U “r\&a\.fﬂa ciqol’\dsu.i ’H'\J?/"\ ’E.)IM' »Uf e U anf
e Jach fhad ZCM =0,

“i, %

GU%KUCVP&”{*,MCV@MZQMMOijcfr\uf.

more o non—revid [~ eor dﬂpoﬂmu = Vs (M{,w% 6&/40
—

L S ir o« LT gof then ang sobpd of S Nikewne [T

Considon , T < S W T her oa lihens dep Ahen

s S he dia. g (wke S0 ey dy )

Bt S i LT hove we obfem == A conclads

T o S hw e neatavid I dep o T LT
7

P\Ure[mh\ma} < i,r LT and T <SS  Tf

711,/“,%,4 e T o zlcig“ = O ’f/L\e,r\o»a

76{, -4 ff’,,( € S{S:hu. T < 5/’, we  Ano ¢ =g, - G, =0
!92 L—f 07‘ S‘ - ﬂérdﬂ‘f\c T 1;’ LIM

(/HWLG L /fdu? 7‘1/\/& !’V‘wm” 06\/[&»&_{ Wﬂu?,d ";‘0
A s Swbethsr b LT sef oe LT ona wymir )



