MaTH 321: LI, SPANNING, COORDINATES, LINEAR TRANSFORMATIONS MissioN 2 [20PTs]

Your PRINTED NAME indicates you read Chapter 2 and §3.1 of the notes:

We assume F is a field and V,W are vector spaces over .

Problem 17
Problem 18
Problem 19

Problem 20

Problem 21

Problem 22

Problem 23
Problem 24

Problem 25

Problem 26
Problem 27

Problem 28
Problem 29
Problem 30
Problem 31
Problem 32

Let W ={(z +y,y+ 222 —ws+y+z+w)|z,y,2zwclF} Is W a subspace of F4 7
Friedberg, Insel and Spence 5th edition, §1.2#21, page 16.

Let V4, V, be vector spaces over F. Suppose W7 < V4 and Wy < V.
Prove Wi x W, < V4 x V.

Consider S = {t?+1,#* — 1,t+ 1,t — 1} C Py(R).

(a.) Show S is not linearly independent
(b.) Find a basis for W = span{S}

Let W ={A € R¥® | tr(A) =0 & A" = A}. Show W < R**® and find a basis for W.
What is the dimension of W 7

Let W = {(z,y,2) € Z3 |z —y — 22 = 0}.
(a.) Find a basis for W.

(b.) Calculate dim(W).
(c.) Calculate the cardinality of W, we denote this [W].

Consider V = C2*2 as a vector space over R. Let W = {A € V | AT = —iA}.
Find a basis for W.

Let 8 = {(1,0,0,0),(1,1,0,0), (1,1,1,0), (1,1,1,1)}. Find the coordinates of v = (a, b, c, d)
with respect to f. :

Let 8 = {1,(t —1),(t — 1)%, (¢t — 1)*}. Let f(t) = a + bt + ct® + dt® where a,b,c,d € R.
Calculate [f(t)]g. Hint: use calculus.

Consider W = {f (t) € P(R) | fo f(t)dt = 0}. Show W < Py(R) and find a basis for W.

Suppose Wy = {f(z) € Py(R) | f(1) = 0} and W, = {f(z) € P(R) | f(2) = 0} and
Wy = span{z + 1,z* — 1}

(a.) Find a basis for W, N W,
(b.) Find a basis for W) N Ws.

Friedberg, Insel and Spence 5th edition, §1.5#13, page 42.
Friedberg, Insel and Spence 5th edition, §1.5#20, page 43.
Friedberg, Insel and Spence 5th edition, §1.6#4, page 55.
Let S,T € L(V). Prove S-T € L(V).

Friedberg, Insel and Spence 5th edition, §2.1#21, page 76.
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Pzl w = } (x+g 9tZ, 2x-W, x+‘:)+2+w)/ X 92w g[]:‘f
= W = sean '{ (l/olel))("" 0/‘}) (011/0/’); (0/0/ -l /)./
Thus W = TF—‘( s Wois Forowed Ln’ a spas.

[@ Let V aad T be vechr Jpato 9VEO /F
Lt Z={vw) | veV ad we W/

Lolehine (v, W)+ (%, Ws) = (VieVs, Witiy) sod clv, ;) = (cy, )
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(ot (vw)€ 2 Ahen nctia (Q,G) yAdelds

(V, w) + ({),/C{,) = (V’f“ov, W+0w) = (v, W)
whos  Lve cdended 0O, €V ad 0, W
,ﬁp/ ﬂ\t Ze/o Uechor 011’ \ ¢ W fejp&oyév’e“
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(-v,-w) + V,w) = (-V+ V, -wi+w) =10ge)
= (0y, Ow)
=0,
Thus + I Oummuﬁ../\‘\fx/ a{fac/M\><, has 2eswo OE
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Neod sopoce 1€ F fhem |-V =V VvelV
wd oW =w Ywe W Awc
I« (vw) = bV, [-W) = (v, w)
b M (vw)e 2. I 4, be F Fho
@+b)-v = a-Vth-v and @et)-w = a-w ¢ b w
s (a+b)- (v,w) = (@+b)-V, et/ W)
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Lot (v, w,) (%, W)€ Z and c e [F /.
A
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M Z
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@ Lot V g 4 be veche Spacs over F

and SuppoLe W'{ Y

and M < '\/; . Ve
/’foueaf _\/I X V,

Veq[v( Jpawr avers /F In f_(i?

Notie (0,00€ W, xW, Yhay W x W, # L .
AlJo

I

W<V, ad WV, = WxW SV x|,
[t x,9€ W XxW, ad C e [ Afho
:()(‘/)(.L} Our\(/

=(9,9) ~hew X, eV
and Xa, 4. € W, . Sha W<V, we
know  CX, + Y, EW, and w0 W, < Vi e
olse  Wnew CX 44, € W, Tl
CX+Y = ¢ (X, X))+ (%, 9)
= (X 44, o tY) € W xW
Thw

W x W\ < V. x bg/ fhe  sabspaa fot



PaY Consiin S ={ E'41, &5, 1, £/ ]S R (1)
(a)) ét t) = (£=1) =2 = (t+)=(t-1)

——

——

1 ;)US‘f S A oaw Wmmdn,

Tel= (t2e) = (4%1) + (t-1)

. v -~
[1n ear aﬁepem&na n S
S S net LT

(b) Find basis for W = Span (S)
T Svspto+€=)\kz+l/ 'tz——l/‘c—l] Ww LT
LQ*IJ C\'f\t_o‘ﬂ/
¢, (t) v+ (#~1)+ G #-1) =0
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B = J A% k%= A~ ] is bavt oo W

fem——




Pal) Lot W= {Ae R[4 m)=0, A=A

An A A _
A= ["\:. AZ lx::] felm = ,A“+AZ"+A33 =0

As, A3, A 33

AT — A = A'J — ’ji (cm /2 rh k/o//ﬁna foc Z?(ﬂj

A‘l = AZ[
Al.? = A?I
/'\23 = Az

X
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\o 00! g uur atg/ dad, Jd o |
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ond ﬁ

s cleor (3 s LT dvom chw'na ¥ = 0
whidn gields Ap =0, A, =0, Ay, =0, Au= 9 A50
Mawg g serves oo boasis Pe Woand

den (W) =gl =15/



[PRJa) W = { (x9,2)¢€ 253 / x~Y-2z =0 [
Lma W =1 (9%32,9,2) | 42 Zs |
= { Y (1,10 +2(2/a,1)[ 9,7 € Z;]
= Span { (1,1, 0),(2,0//)/
Z.S'
Noti (1,10 # p (204) = ﬁ:/(l,/,d),(l,a,/)f

: , 2
ls LT ar Fhu Seives &S bosii Aor W/SZS.

(6.) deon (W) = [pl =(3/
(C,) IW/ = 25 Stn @ go/;_z Serve as '/}a pa/am.e/e//
wvtr S dahhct vd«wé’&izj.'

which esh range

V= O over R and W={A€V] AT= -iA]
Find  bagis b W '
[ Xy + 1Y [ X #1990 ( e .
A - [XZ( +i\021 kal'!'i\QZ.z’] X\G IY‘A € ﬂz \7/“6)
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41/1'11',( al"ue.l C/rg/\il’ rect an_;4
(‘/l) . '\ﬂ" = X“ i. -'X“, = \0.( = X“ ':O.

(2) ° Y. = X1 & Xy T (97-! = X, =0
(l'l): VYo = Xa ) - Xy = Y = X2 =0

(,2) ¢ Yar =Xy & — %2 =d22 = X2 = O
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P6) w- {fweR @) [ [ Fmdt =0 ]
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| q/" G‘//?}



Po?? onfinvel
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P38) $1.5#13 frm p. 12
[ ot TV be vechir Spate  over F oA (;Aa///,i);ge.

(G\,} Let U/l/ be dirhAnct vc(,fvrf in Vo
Prove  Juv] LT & JutV u-vj LT

-

(b.) Lt uv,w be diyhhd Vedtow @ V.

Prove /M,V,W/if L &= ‘)’M+\//M+W/ V+W_/ LT

——

__
(a,) Assnme U,V difh'no{‘. ‘g‘u’)pcl’Q ,/\A/ Vj v LC.

Comgicin € (M+V) + G (U-v) = O Ahen

)

(Cl‘f'Cz)M +(C( -—Cz_)\/ =0 = C/‘)L( :O£6/(;~C;:O
b LS,
67 = a/ {%V], Then add ard s b freact

epuatins D ard O h obfn G =0 § ¢ =0

Ay ¢, =G =0 nnd we lve Shuwin fU‘fV,Mﬂ// LT
’% ’

Canue’/ﬁezé SUp 6f% {(A—H// (/l-\// tr LT

lonsehn C U+ GV =0 T%en acld zerw

c (U+rv-v) +G-u+u)=0

= ¢ (U+V) + G (-(4-V))+ GU-CV = O
!\/dﬁ/ '.[ dowr"(_ fee l"(‘. Let ’F(a Q,v\uanb\ Cacn»ﬂn\?




PZJ} Cdn/ﬁ'\uej

Suppoge UV, U-v[ s LT e

Suppofe '{M/ l/] it nef LT Powad —>&
ﬂ\cn we (an wrf%e \/" %M %/ SJornp é;{o
Uty = urbpu = (1tR)u

s ao U-V = U~Fu = (- /c/b{

Nohu UV dirhnet so k =< | and
(u-v) we Jubrrtode into *,

we ﬁnf'{ U = /,_fz
sy = (k) lu-v) = 2 (4-v)

whew L= H_ﬁ I [+l F0 Ahen

%uwv u—uf ¥ ___c_»fc LT ftha UtV o scafas
’ Julawee, # 1+ =0

mu/fzf& a/ u-V. ‘
fhen U+V =0 fhug {MH/ u~v/ w ot L7
0 not LT

o) any Lef C‘mﬁ\mwy [

‘Th we [eeth o < and So woe
nJ

o ¢ luda {u(\/; ic L_L%

p——
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o T geing do Ay dhe elgeba ogan 5
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cutey = b (Urv) + b (u~v)
= (bitb Ju + (b-b)v

C/ = A,f’éz j f(//t/f, A/ J/ a/éz

C, = b-0b,

b = L(a+a/

b, = +(6-6)
Thud,

Uty = e ) + L6~ )lu-y)
Cl’nfef«ue»fa

Curgr =0 = HC+4) =0 and F(c~G)=0
b'&y LT of /(1+V/(A~V/

ﬁ\m C,'/‘[z_:a and ¢ — G = O
w1 A 74“6/0(/ C =6 o -- /%V/ Lf//



P18 wndihved

(6./3“170‘00[,@ 7/1/1/(//1/1// i L7,

Griian  C, (UtV) + & (u/—W/:sz, (viw) = ¢

Uona  (Gr6)u+(G+G)v=* (AtGW =0
Tj\yh 112 LT 07[ /%V/W e :%;\c/

C, +C = C,+ G = Cz_+C3 =0

oh' @' and @ 3/;6/&{ & ::C:? W/ltcA j/be/ @
ﬂ\"» /D/M Al =0 Ao G =0 "@C_;:O'—éC;:O
ﬂere%are / nw+v, (A-FW/ \/—/—W/ I [_I‘/

<'-_—'—“ SUPPQH ?M-FV/ (.A'ILW/ \/'/‘W} < L_I_

ASsume CU+ GV +GW = 0. We

WlJl'\ ’h (QuJ('l"l‘e J(IK\Q W:fr\ c,u()ou{
by F“""l:"% b./ ()2., l); $He whidy
cU+GVv + GG W = b, (W+V) + bz(wvv)..t()j(wwj

This fu\fa%}fd':f wie JSolue ((’F Po&'!l,()h f)
C‘ == b|+bz /’g\ 3

AV ‘_uQ 'A’r | e Sy
l)¢ + b \( b‘,b;,b3 ? ( Q

C. =
C3 = bz.+ bg



l 0 O Cz.- —2€~(—C,+CL+(J} b,
~ o | o] a-gq+Lt-C+GrG) | by
o o | Lle,+6-C,) b_?
— ‘ —_
él _?,—(C' + G C3)
b, = s(a-atG)
Home,

CU+GVE GW = 5(C+G-G) (utv)
+L(e, -G+ G)(utw)
+—2L(~C,+Cz+(}}(v+w/

and \)D LT of {UH—V, U+w, V+W] we A

and —C+G+C =0

CI +C1”C3 =0
from  which W follewss € =6 =G =0 = fuvwftl,




(P29 ) §1.8#20 5. 93
[of £ 9e F(RR) be Fnctuns oletriacl
%y Fi) = et and 904 =€ whne s,
Prove £ ond 9§ ae LI un F (e, 1),

Soppese ﬁe” r G = P b M A €R
Afhen d('ﬁe/enﬁ'wf‘/}g/ wh re)/oqu > ;{4 gtre//c/J
C,fef/{’+cl§ef/1‘ :sz‘ A/ Q,é/;{l.éie

. U *

i

Coohuote © amd @ & & =0 Ao dbtunm
j, cC, + G '-'--‘C)j.____> [l l ¢, _ o
‘qu +SC =0 r s Cz] d

N ode [‘ ']Pl: | [S *’] Sina CF# ¢

rsg S—-c |-t |

ind mol {"r?/a“":) b»i Ihir medtix Y veld, (ci’]:[do ]
d/“uf C =¢ =0 oaad we find
{ of { e.f}t‘} L S A

P\,churk: OJ\+Q/AV"\\/6»(U/ (’F ert:& ef}%ﬂ/p\ )
g

ct
,FL = _e@__}.}_ :_e(f‘—~5)}t' wihhich vf obravd sine £




@ §LE#Y p. 55:/

e poly nemichs Xg—o2><2+/ Ix=Zx+3
Pe ,

and 3x-2 geneste i, 7

N/ ohu - ":‘?’: B
dim (SPM /x?,gsz/ L/Xz”/”v’,?mz// oL

//fawcuef/ olim (/2 [IZ//-://I/ X Xi,\f-’//:y
///h wJ //7\2 (ﬁ Ir\/Cn /0047 /’Lo/w(rof@ C‘Gtﬂdo/‘
Span R (1K) ol % bases fue P, (1)

have Y vechar



[73) s, Te 1(V/

fhon onrida X, 9 € V' and cep=

(S«»T) (ex +9) =S(T (ex +9)) D Tel(v)
= S (cT) +T(Y) sel(v)

= ¢ S(Tx) + £(TtY)
= C(SoT)(X) + @"77[‘9)

“Thuns S"Téf(vy.

(P33] § a.l # 3] p- 76
Vo= {(a,a,.) [0 €F feesh i
fhen (a+b); = G t0 ViedV
wid (ca); = ca;  Viel whew CefF

-

de hs
L_:z;f uJS 7 ——
T (a,0,...) = (4,45 . )« "2k
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