2.7,
@ Let V= 1 £:R5R . {is a function’). veal veotor space - Decide if the following subset of U ave subspaces.
D S %109'1): fo=fud9. P 015 @ fonstant function aiw@s t4ual to D.
leA s shek the Propowries . 0eS (0 function , 0(x) z0 YUxeR) . ply) =0 = ol
ei{ {159€S.2480 =0 and g)-9tD. f1g eS. siuce ($19)0) = fwo) +4(0d = feo +40) = (feg)L1)
u‘f £3, xeR = iD= 3 tfd = tfe) = (203 = @f) o) = «fe&S,
b) 5= $4eV. 20 = 14657
This is not & Veotoy sppce . Since 04S. odzo  but |+0CE)= 140=1%0 % p(3).
G is dlso ot clsed by oddition.
'F(?Druft l‘f Az%. = 1e$, (-{t&);l: Iffl:f):—ffp:l)h
9 i A#5.
ﬁr.x);.fl f 533 = 9e5 (93 =1 = 144Dz [+v=1).
0 of Az
bt fa4¢S shee (e = {13492 2 11122 ﬁ 4+
"”L‘F*ﬂ)i'}')fr H'F(-\.thj(-{): |[0t0 = |
O Gz ${ev: o= 4.
Not o subspace . lea fon=1.6S. (fd=1=f®).  Gxr=aeS (x> = 5= §i%).
2 FX) = {oe 0oz |45, 1) = {15t 407" - l*x’ﬁ[(ﬁj)(z)fzmwgf 2 So {14 is ot i1 S,
® Prove the {’olfowi.ﬁ=
) The only subspaces of R are 39 and R,
let S be & gubspae of R .= 0eS. We have 1wo caces:
D 0 is the only tlement of S =5 3:407 V.
) 0 (> not the only cement of S. let’s prve S=R.
Since Siich . veS. vio. We want 10 prve Ahot RS (We always mve S<R).
[t 06R. .2 &=l = A (V') = @)V, AU'ER. VES. Sitce vto. TVeR. = A£S. Since S is 0 subspree , XVES, VXER, VD65
Thevetse REG2R. o SR
b The only subspace of R ave 401 B and [=72(ab) = 2€RT for (beR”.
let & be & subspie of B, we hawe 2 asos.
* 0 1% the only one dement af S, = 8=%91.
0 i5 Mot 4he only ohe diment of S > Au=(abdeS. su (ab) #(0.0). Since S is & gubspace .2 NapeS YAER.
So if wedenore L=7TAab) AeR1U = LES. We have 2 Lusts:
£ L=5 we have done .
P 14S.  let's prove G-’ Snee 14S > Av=rc.dreS. bat EL. So (Crd) #2laib) B amy 2ER g7
Thevefo'e any ng)&ﬂ". Lun be wyiten as (mg):—ma:b)mcc,d) AlableS, xed)esS. = (1y)esS. 5 R'€SER’

D let Uw be 2 subspaes of V (Since UaW is o Subspace of V). Prove that UWOW (S & Subspae <>ucw of WEU.
=) If UEW 2 WOW=W and this is a Subspace
f UZW =2 UVUW=U and /s & Subspace

). Suppse UWWW (s a subspace . Suppose by contvadiction mat USW and WFU. S W\u+d. UNW# 5

Zdwe WNA angd FueUNW . In Particalar 1+ uand we WU = urw e UVVW.

£ nwel , since uel , = Utw+Cw) = prw+w = wel . Lontvadiction .

1 nsweW  Since well, @ urw+emw) = ueW Cortradiction .
Thevelpe  VEW or Wel/,



271,

Dehinriion = Suvpprse Ui Um 2dspace of V. we devore Uit 1 Um =19M;-r--~+bfmf uie Ur 4
(which is also & subspace of U.)

W esvibe the sum U+W in e following tases :

D U=T(x0.00eR® : xeRT. W=Tty,y 00eR*: yeR™.

Au elemgrd e U+ i3 of the form :

V= Utw K =Cx%00)EU We (y;ng)ﬁW.

— V=(?f"'ﬂ‘ Y >3

Now we cam write v;‘Fﬁjy;ﬂH v ﬁ'.geP, =2 warﬁaf.:j,v)ék‘},x,tjekzi.

.U - ‘?(ﬁwjf 2)eR>: X-Yt2=0 A 2»3-ri‘=tﬁ. W-= ?Cmg:&)ekgf A-SYtiZ2=0A 2X-3yi2=0A Y132 0

*fz,uj;z) eV = f A-Yt220 H3X=3y 5 So U= ﬁf?y:\lj 1Y) eR’: ljé.E']. In the same oy
24+2 =0 2=2y

Ne hawve (K, 2)el < f?ﬁ > W=F(2 32 2)ep’: 26R.

Thovefove, Gvewy veUtW Is of the form : v= (55;5,-;5%(42,;2;27 > ylg,1.09) +204,%, 0.

nese veotnve ave not mukplies of eaoh orheor,

> U+ W = Ty, 4 204:3.1) .,y 26R1

Note : "f U is a SKbBPMD'r (- ‘-=";"UI + UI/:UJ-.

€Y leA Ael+ (e = Az u+lta fv mel Ul > uelh =2 Je Uitz €lk So Ut EU: .
v el

2) leA el 2 Ue=0+tz eDtlh. So (SUi+lh

2204

D@‘f[ﬂ'ﬂ'ﬂ?h <
leA Ui---Un  subspace of /) we sy thet the sum Ui+Uet.tUm is & divest Sum if Ae Uitlet-tUm Gan be
only 0Ne WaYy A Xz thitlUex .. lhm for wieli. We denote as (/@U@ @ Un,

Tneovew: f V. w ave subsaces of U then V=UOW < V=0V+rW and VAW =F24 .

D4 Vetf:2oR: £is a funotion”. and V= Te V., fis awom?d. W=DV, fis odd ).
Pove 4t \/= U @ W.
e V=0+4W. et feV. we wamt $6x0=900 « hoxr  fov 4eU., heW.
{1xo = P + 0 - {0, = &y &%’2 + 1 - ﬁi&’ = '*'(ﬁf:ff;ﬁ)).’r%f@#ﬂ
Cowe (an ke Jixd h(x2
940%) :%:(-ﬁm-ﬁ*x))- s ewon.  hix) :é({fﬁj-‘ﬁ'ﬁ)) s odd. 160 heW. = {:9¢h = )= U+,
- UNW= 30" let geVNW. = Jel and 9eW.
2 G0z (K. A G = -4, > 9 =TI D G0 = -900, ViR 2 Jx) =0 YreR
> g is a O function.
Thevefne V= 0Daw .

@ Suppee U= Timn.220eR* - x.2¢F7. Find & subspace W of 7% st 1= Vew

We want 10 write any vectoy (x:y,Z. W € F* in the {ovm (%, y:2/W> = Q+w v wel/, welll

Fiad EV&Vﬂ uel/ 2 ur—(x,xuj,vj) ard So -the 24 and the 4th md[nafes aAYe d@fwmfnd PU |st ﬂnA 2vgl Cooahﬁm@.,

%0 we an ind any (X142 1w) EF° with 0. so fiv W we should gadd the znd and 4th oovdinate  So we defipe N:?[a;g,o;w):q,%ﬂ.
let’s see that T2V @ W

‘74201 for any [x,q,z,w)éfF"’. we can write . (X.4.,2 .w) =(% X 2.2) +CO:"]'X33fN'37- AVETIN

(UNW =70%. (et (x:q.21w) 8 UNW =2 (xiqz.wdel Alxiygiz.wdEW X=y , 220 A Y=D01 220 2 (Xifp2imd=0. N



DeAintion = letr vive.-uneV veotovs , the SPAN of v.iVa--Vn is vhe smallest Subspace lomtotivi v Va. vn.We denvte
4+ &> <vui,..-VUn2 . = Qflﬂwfv. Ve Vil

Dehipaion: et vive--vaeV. weV s & lineav combination srf’ Vil Un if W=AhA " *dYn for Di eF.

Obsewinction : <y, ... W7 (% the Sex af the |inéav cOmbination

Thoat (9 WEV U= Va? <2 W=Dl tv+dnba N 2iEF.

@ lc e veotor wz (0 -1 9 e’ In the subspace spanned <v. vz by Viz(1:-2.5 Ve=(2,-3,1)!

We know ot WESV iz <=2 W=+ A fov DieB. <> (o/4,2) =D (1:-3,3) 4 W21 -5 ). 3 oF 2;3; @ﬁiﬁ?} i =%
7}19'(@,‘&77'@ NF%VI ‘“ﬁv'} JQHG" S0 We<w 7. __3,;,3/):{,)):‘, 2 -;.-‘TA, Ai’f—}%‘

9 Covsidey  v=(11%). W=(2% D eP. s 4 Possible 4o fd comdifions on aibiCER, ot (A, C) =weR” s in +he
wbs?m, spanned by Vand u 2 A= Nt 2N 2= 0-22
We haye #at we<v,uz 2 W= QUu+xU. © (ab:O = )y (1:2,3) + (35,0, & ?ﬁ?ﬁfﬂ:
29 W =(abit) G<viny < C= atth. n +his case , W (-20p) vV +[2a-b)U .

Pomainder= Ui & vator space mer F=C bt C” also & vecror space ey F=R.

@ (ot V= (1, 141> y=(i-D w=l0, /-2Del’.

B Corsidey ” as & veal vedtor space (F=R) 3 Vv=<u,n>?

vVeuwwy =2 V= u+enw iy 2AeR. <2 1= Qi+o0 pnd  Ahere (s mot posside since Ai&R

——
—

Go vé<wwr sy O 45 & yea| veetvy Space. i = A4 o (-2)  (rf PERD.

B> ﬂongrolevfng C" as a omwpleX vector space is ve<U w7 ?
Ve<ih,wz <2 Vo Uhrn frr Dhwel. @f{:?w 09—
17 = A+ & LI-20). X=7.
@ (oA 'erqu-*--Vn}l <V. and Sw Wb"khc’lgv ?roue. ot I'f Wiile-val € ‘fwi Wz WED. DU Vn? E< W) -..na>
L@/T VEé L Vive ~Unz. = A2 ... )n éFh St v= 731\/!'1"22'1/3"‘['\\"""2”‘1/14.
Cce VW) € SWiWe- o WEY 2 vt i,V oo UL =F i e Wiy And S0 we oon aleo omsiderS

Vz Vit o4 AnVn + OVan + 0-Uni + <40 -Uk. D lineav comoination gf <uile-=Ve? =¥ Wa .~ Wel. = VE < Wy W -Whi
R

g ler U:'Jlu:bizw-unﬁgl/a W:{W: WZ*“NFZI-“?- /. ?me Nt <U UWy = <U> +<W>
c). led Ve <Quw?> 2dNMD--met st V=20Vttt DImUn oy Ve uvn . Bach Vie(JUW =2 viel) o vieW.

Cowe (n yeordey the Set AU Vi..-Vm] Avd assume Writhowt [0558 of ﬁWah‘?ﬂ- Vii- Vo €U and Vet .- ImEN).

Qo Vo MV« ot Dl Bp(Vasl oot AmVin |
€ £ K7 € <w7

228

Vekintion :

A seA of veotor Tui..vm12V. is called lingarly independent (LI & 2i+lvr - F2Unz0 Aoy AieF. his
fmpl;ag M= . dn=0.

P oot of Vedors U VU €V s )ed /sheaylj deponolent (LD) f it is not LD. That is Inde... meF.
not all Zovo st AWVt Va 00 T Ank =7

VChevk thot e frllowing Vedors ave LI or not. If not, find & won-1vival haeav sombination @ual o 0,
A Vi=(2n7). V::(a;os}) Vg <01 1,1) N ?'2?’.

Suppose Wit dve A 0Vp 20 2 Al2.2:2) + 2 (0:0.3) + Nloci ) = DX, 20% D5 12X+ Mﬂ, =(p.0,0)
=) ih'ia =D 'f"/l AVEIE Vbl}) I~5 él ,



b) px) = 2%, PAV = 2K Pe@ = X4X-2 . in Rix].
SWppIse  APIR) + puix) + Dppid =g
W2 x?) 2 5% & M (K4xY) =0, <D IDs-K>4 (BAs+22)x 200 -2 =0 .
S M. DvER. I D 223, =423 S we ot ger the only 2,
Whenvor we hawe Hi= -3m =2 for 2.6R. We ger A Pix) + MPelX) + D PP =0 .
So . non-vival lineav Combination woundd be taken ags =], =229,

?) Los | S;fl / Id | N V=1Cf: R-‘?R : 10 ﬁmm‘]bn?’l,

9M‘FFE$£ M00s + 2w+ N3 f—-gﬁﬁfunovﬁbnt

2 Nk + Wonx + 3x =0. Yaek, We on evalwxte  in dpecific valne of A.
A0 NCos(@) + Drsinle) + Dy 0=0 =2 K=0,

e B h WA + D SiInlA) + XTzo D AT =0 Slite 2 =0, Az:Shil=o.

. %24 %O'DS@‘T 37'9:\’%??)*2;‘7 =D | D M0,

Tnevefore T005. %1 ) id1 ave LI .

@ Yiove +he -fallvwiqﬂf

a)Evavj Subset of 4 L1 Ser is also LL .

let 30, vt s @ L1 and Fwiiwe wswid € ThileUn)). & subSet SUpprse D+ Homot o+ Aeie=0

e can ponsided WIMII‘*'MKJWHH-“anl :..‘?M,]/;:-.V,;Z!l

S0 Now. 0= Wi+ 2t - + . W) ~oWest o FOWn. Snce TV s Vi) s LI and we have q Lineav
wmbinaion of theve Yual 4o D We have tha M=M= <1t m=0.

Cince we Stavted with 2wt Wz + - dewpe =0, 2 Wi Wz~ WK) dre LI by definition.

b bvevy set shat containg o LD  subSet (s alsp LD.

Swppre that we have $U eVt A Sot and that -me subset Tuive-o vk s LD, ($viveevd e V).
SI‘ﬂO@ ?Vth-vVn}] 1S LD. = d% 02Dk et nor all zevo st AVI+ AW 1 w0 + QYK =0. %%VJ*%&’TH“E'TWL*‘“VV!!:&
= JVin Vs LD,

1)) Evevﬂ aot OOVHai'ninj 0 is LD

Qu?pose we have 105V vz i We dan Contan | €F (ar ang dement in F) st : 0= |-0+pu+oltd
= -the Scplavs pye 11 0,0,0-0 @ve not @ll zeyp = LD.

@ Suppese that f V-l ave LT . and oy wel. PView , Vot - Ve’ is (D. Poue  that
WE<SWViVe..m7.

e SV, etw o Vatwl is LD 2 I 0 mEF ot all 2ev0 86 DD+ 2lvstw) e Em Ut = 0.

= %Vlﬂr)\v'l/v-f“*'f?ml}n + QINITAFN#‘-”*%W =0. =2 MV T)JvV:-f'ﬂ--f':‘)ﬂl/n = ’(ﬁl‘fhvf“'T%H)W

GMF?W w2 have 2tdvx4In=0. DIVt -4InUn=0. Wrh A - Adn Qll not zerp. = ‘fVul/:;*“Vﬂ are LD Clontvadiction
S0 Mt dvrcAmFe, D WV tdWet it daln = (Nt htcdn)nl, > 2 *;ﬁ%*%ﬁ%., =), D WU Un>

4.8, .

D Supprse. Vs finite ~dimontional and U2V is a 3ubspate We &ow that dim(\) < dim!( V)
Frove ot if Aim( V) = dim(v) = U=V

Suppose. T Ml s a basis of D dimlv)=n) Sinee ... 2 LY in U So i+ js LI /n V.

and w oS n elements = YU ko ua) s R basis |/ 2 every VeV we Lan Wrire as V=t tAal
eV Se VeéUeN = U=V

Glet U, Un HFinre dimentional &%P%@g 0-]0 V. PVOUé’, +he. {‘p/('vwfﬁ:

& U VzUm finite-dimentional ang dim (UitVet0tUm) = dim [U:J—!'df}MCUQ—Fm-rﬁGmCUml <o

lef Be=q W5 W55 o Vel is a bage Df Ve and oonsidey L=t UBm, |ets show -that B s Uit o Hm .
g i+ tum EVit - +Um ; 2Ce «6(/24’5 uee Uk . and B?z s a basis Df Ve We. can wvite. ‘




Vet swtlbn =O00ie o4 Do) v+ 00+ Dl ). So B Span Uit o4 Um . Since B=BUBU- VB
B By |- ] 1B BEBUBU-UBn, - Bt A UB U Ubm
E?lﬂ [¢ctuve. 1 Sparing set  contains & basie > AL pais ,,]ﬂ U+ wtn. St %95:&%“ Jém |
Aim Ui+ Un) < il ) +dim((8)+ v tehm(Ln

D UitntUm is a diveot sum => dim (UB V2@ OUh) =dim (V) +dim(() + - tdim(Un) .

let's Show +hat B=PiURs U UBn is also 11. Suppose that Wit Bsevo+ 2vad+ wt Qe we o i) =0, ©

Cint. WO Us @ @QUm is a divect Sum weyy  ve U + s 40 1Umn b NYHEEN In @ wi‘?u& . [a Pavticulay) The
mly way w Wite 0ei1VstAUm s 0z0t0t 1010, W by @ D Ad 20, . DR T Al =0
Since B is VL. So A=Dp=w == 20, Thevefone B is L1 and by (@) B spaps Uitle+tUn 2 B is
r basis of V@@ @Olm and B s dim (WD+dm()+ . tdim (Un) lbments.

> dim (4@ Vs @ Um) = dim (V) + -« «dim (Um)

Note . with (0 ) we gor that Utw+Um is & divest sum <= dm[U;fUz.u-fUm):amm/M)f s tdim (Un) .

@ Suppse. U and W ave subspaces of RT 86 dimU =dimw=1L.. Bove mat UVOW 7 8079

We kaow e dm (U1 W) = dim U tdimwW —dim [(VOW) = [0 =dim (DOW). Sipce U and W ave Subsfcccfs
of RY 2 dwm(U«WD 9. = lo-dm(vNW) <9 .= dmlvnw) 2 1. > UHw 2107 .= it has at
least e dAewont W H

2D ler Uaond W gubspnces of C° We mwe diml = dimW= 4. Pve wmat Theve exists 2 vestors
Ve UNW .86 ¥ is ot & swalar mubiple of Ve (Vidps)

We hale e i (U+w) =dim (L) + dim (W) —dim(UNW) = 8-dim(U0W). => dim (UNn) = &-dim(17+14D
Cince Ut is a Subspace of Lo 2 dim(U+w) <6, - diml+W) 26 = 8-dhim(vnw) 72

> dim(UNW) 2,2 . Thevefore VN has a bpgis B pt least 2 elements Vi )ped. Sie B s
VL. ond every subser of 4 L1 ser is also LI. 2Fk 1SR s a LL et D Vi & not A
seol any mml-ﬁ“ﬁ?z of Vz .

Note - if A.B.C are avbritvavy sets and we (mk at covdinalivy:
[AVR| = 1Al +IB] —1ANB).
AAvRUC] = 1AL+ 81+ lcl = [Aorl ~IANC] — [ BOL) +1A0BN]



Now , as we oogidey U Vz, Us gubspaces .«yf V (finire - dimemtional) We kiow wat V0L
el LUVUs s nol alwoys a Subspace .
buwt Ui+ and U+Uz10s alwaf be. subsmce of V.

B IS & tvue dn(DrUs+Us) = dimlUD)+dml(Uedtdim(vs) — din (VOUE) - diml0, OUs) -din (e OL) tdimbatam
bongioley U= Raxfol . =1(0,0) aeR]  U2=109xR =T (0,2) aeR?q and (=<(1,1)7 subgpace of R” I
Tnef@ 14 Ve+Us 2R®. ViV =1(0.0)3 =Ui0Vs = kO = U000, Also dimU =dim Vz =dimlb. =1
Aim (UrfULTU}) = dim (QL) =2 dim (LA ‘rd!;’ﬂa}z} ’f'ﬂ’r‘/l’]ﬁ?‘g) T dlm[l}l/){/z) -dim [Mﬁ[};) ~dim /Uz.f)@) -fa{*;ﬂ[d I8,
~ ¢4l —o-v—0to =% NOT EAUVAL [

e

Vefinion: Tne dementary matvices . ave wmatvices vl rai nedl bfj f‘d@rrh‘-:'j and aPP“j one of the
following lementavy  opertions.

e ,

o %) e [ JD og

E)_ﬂ‘] : :’nT@mlnavlﬂfng Yow i gndl VOWJ, [o o | o o

- lt?g) 2P' [Z-?g
it) Mi () mukple Yow i / Lolumn l?l:] 7) : [gé: 2L 8 a5V,

¢ o g o O
ut)/ra‘](h) V&‘Pf&f»@ Yon Ri blj PH’%PJ (ézo) — Zl , 0) Rz =Rt AR,
O | o o ) .
9 L
& Consider A:(;; (,) c M3 (R)  Find e/wn‘mvy wodvices & St -
7 %9
o) E,A:(Z—‘fe g,:(zoo
&% sb) N U’)
7 &9 oo
b) T7IPI'-?<" y 5 ) R>=P:t2% ’ﬁfzr;(‘( © o
7 (£ = | D
7 ¢ 9 © O I)
0) By A = £79 @D R=R+PR:: ||V O\ E), D=2k [ o o\=F,
2 w’}) C I © Cc 2 o
784/ o 0 | o v |

This & not e same a5 doing first Gz and E)
Definttion = Two watrices A B are Ww- equivalent o & ..B elementavy matrices 8% A=EBe - Erd.

OProve e vow- guivalence [z guivplent relation .
lovsider Al <> A is vow-Guialent 10 b, <> S=E A, 07 B b Clementany marvices.
Rellexive = ARPA sjnce A =144,
Qv]mme»fvfe,: ARE > BRA, Since ARB : B=t- &hA. Remewbor rhat elementan watvices  are
inventible. and -theiv jnvevess ave abso 6Iemwavg matrices. Py = ﬁj M) = M5
“n]t’z)"ﬂfr-[--h) Co A=6&" te B = BRA
Tvanswive " ARG A bRL 2 fy-—-—*a- LANC=ElEeB. = C=E EE Eh > ARC.

e
Nore . f ARId = Id=(EkBJ)A. > A (s nertible.
Thorefore ne Cquivalence olpss of 1d is L[ld]=7A:ARIAY - TA: A is ineribled. So +o prove A invertibe.
You +find @Imwaxj matvices iUk, St Id = BBeA

@ Detormaive the fdbwmg WMMYTES  have Invense .



4 -4 2 | (D bﬂ app’yb@ &/MQM‘ZI{[{ watvi
6l 4 | O v |
oveAde , wot Mugiee .

-+ g -*) | | © o ] |
2 J - [ O o E?.. 2?! P E&'ﬁz e & - | o © v,
( )Pﬂ»ﬁ? o - 4 |- lo) g S Nenay g ger ideury

o oo|-) -| |

|'

4 ( | ro 4 [ O O _D{ /| o 4 [ o O
A ARBIIER pfz)%[9,4/o,,) 2 VA
L b llop | L oo| eot) BT \p 0 | |-g-y L

| o2 |=-Xo -2
— (1237
oo (|32 p

Dlet AeMn(p) owmd sippmse A (s Yow - éejmmfw w B. which his a row of o's.
Prove tnatr A & not inveysible . bu-
Sice B nas q vow of p's. = B= |97 ) = B also js a vow of os tor any CEMlP.
Since BL = (ﬂ b b: )(ﬂcm A I g bm - bﬂm ( BL);; -'-:%bip(lr'. =0. Thevefore B is not jnversible since
. b é,..-..a,,...) (D f)—' o | J !
B.C 41lo. YeeMalp). Now A 2 row- equivalent 0B =2 ARE> L= -bA > A=te 5B
Tnefry B is not invevsivle.
Note f-f B has O Dluwn > A alsp nor :hyzysib/e‘
A
D lot A- (a;) eMxlF) and B= (b bz) eMalpd Prove that C=H8 eMrlp) is mot inversivle.
We  write :-.-( )[ b, b») —-(a.b, ﬂ;b;) Consider’ Nellowing - ases
A2 Gyb.  Abs) .
D@ . b by is 0. O is wmot inversible. 2
D 0h*0, arto, bitv , hto g;(zﬁhb; a;bz) R af (afb, a:ba) 20 s yow 'efaf‘mleaf 0 a metvix with O's.
ﬂzb; Ob: o v
> ( 5 not invevsiple .

@ let A- ( o|) eM;qu Prove eij démmy row operatins. wat A is invesitle < ad-be*o. In mis mse,

W

= uppree that A is invexsible  and bj contvadiction ed —be.=0. Snce B = (c d/ s invevsible = Azp or
afrv (if A=b=0. A has & O clolwwn =2 A js ot inuwsided, We lan Suppose what A1 0.
A b \R-5k RA, /A b Since ad-bc=0. D (:=/A b\ jwinwvsible = (fontpdiction .
(c ) (0 d"') (0 apl—ba) [
S 0d-be#o.
~¢=), nce ad—bezo. > ato or L#0. Qupposa without (055 of 9eneralicy that Ao /ﬁf fivd e imverse of A
(ab :o)__}(a b)?zap[abjt 0)@@(&1 b/-c' _‘;_) g.bﬁ{ 0| T -m)ﬁﬁﬁ“cﬁ'?lz’
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