MAET 2] - Revgion, o peiivous wsteriols - ; Gp12 5 ik,

Df. Vi o vectorspue. . Y- xy.2€V ;5 cd salar
D=0 ) = b e 2. WD) Ahere 6 o ugue vector 0 eV
W) X+ HX=0 ) X=X VD ed=adx Vi) (ed)X = extdx v?Iu‘)c(XN);O\
XAddition & wwbigh corfon (with geder) - : i
X VeV ~then XY = ( XV, YatVa, ===, Xut Vo)
XeV . goscdar o X =aleX, ~vrp @3

et let V ke a el Spac. A st Ou === 0 of vectos in Vi caid o
@ \/ £ ¥ xeV 3 scalae, Ci---Gm <t X= _fc.a,, el
*In the Coge, we say that X can be wirttm as a@ﬂf
the wctors ay --- Q.

*The ot o vectors oy ---Gm % sdid <o be [Wdgendet ] i o eah X
n VAo exict ot west o m-tuge of calak Coro-Cm Sudh that
X= Cili*t - 4 Cun O .

Equumlem\y' gd‘,w,\\ =0 <~>' CA‘“—'-O\M ‘O'

Thwa -1 Suppae. V hos & bagis - concisting of w1 vectars . Then omy set. of vectors
Ahat spans UV has ot lesst  m vectors s oy @t of vectors of V -that
o indepndent. has gt mdst wa vectors .
In particular, oy bess for V. hes exad{ M \RCtors .
Def 2 Vohos o besis consisting of m vectors Wesc\y‘flrnt w36 e, |dimeagion|
5f V. TThe vectorspo® oorsustmg a'f +he Zew vector ol hos dimencion zem.
the Standod basic) for R™ 6. @=(1.0.0, -=- ,0)  €.=(0,1,0, ---, o)
------ &= (0,0,0, ---,1)

Thmr2. let Vb a vectors SpUR of dimension w1 J:F W s a linear subspa& 9\0
V (different. to V) —fkev\ dm W <wm.
Fudheomor . ony  bosis. 0ui--- 0 for W way be edended o o basis
Q. --- Ae, Ogtry, =7 Ow -EN V

Df. ¢ i on m'{or vector space V' of . nyzev c <cdor,,
DEXN? = X2 ) O, 2> = XG>t LY, 2

) COXYD © COY < <X, Oy > W) X >0 f X0,
YOLYY = XNt - * Xa\n W x| = <y, x> L
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Def. -\ denctes o omy w V of  § ¥xeV
D Wxl>0 #f x40 Wy Mexy =\ (Ix\ W l\x+y\\ (FURSTVILD
VY 2 e v thineqle. e, |
0. he aup vom. \Xlap = wox X, --- ,m\x
G S whee S e o<t ik e gmallest nuwber that larger —than any hes
lements W S, évtpmwwx con be samething outade of S if S hus infinitey
many elewents. But  maxwum  winst ke in the %t
£GP nom  for o matix - A= (ai)  then  \Alap : = wax laigl
%1 B s Ul « & ()
ol 1 . WWsp = X wher (i< -
Ilap - bl = %2 Jﬁ = x|\ Q‘T‘ - o \ mxlw~

Def . Wlatixwatiigheation] 1f A % o wiadx of size noxm, B g ma watic of size wup.
then the. [pwductl AB s defined -tobe. 4o wattx C of size vxp wher
CA\\ i‘a\\(b\q

CHow 0 remember: E A(e\—————a) (

b
: \) X= Gmo‘f Yewkgoe a-b),\
% Ries of Matvix wadtphicaton: A DA (B:0) = AB)-C W) A-(B4)= A-Bs AC

1) (AtB)-C= A-CtB-C V) €AMB - c (AB) = AlcB

Drf. Tdenity watik . ¥k eN', 3 k by k mmx Lo st if Aoy w by m wstix
LoAsA od AdmsA el Les (G9)
m 2. A hos s‘u,vxbyw\ B hos gie wa by p. then (A-BlemIAUBL
let C=AB

lep) =1 @‘a.\cb\{,\ < \i\\o‘\k\\b\q\ < 2\#\\-\%\ = M A" 18|

Def - let VoW be Vector Spuces, QM T V=W s o waging
st. D TOy) =Too«Tey YxyeV 0 Tex)=cTu) Vxel.
Than 4 let V b a vector Spa@ whth bosis Ou, ——-Ow . let W IR o wector Qpc\di
Chven any w Vectors B, - bm €W . ther 35 exacty ore l\mrﬂws{&w -
T:V>W st Vi, wiem, o) e bi . :

AW Ty
il abas's\v/ Mg @cbmo\bos‘s TOO=-A%




T 15 For any matix A, e vow vank of A equals he cduwm vank. of A
ok T = dim im] = dim - spoce (AY = i vow. space LA5

Row. gperortion: D Exchongt vows i ond G f A (T4])
W) Replace vow T f A by Helf plus the scalar ¢ —fmes yow]. G#))
]I])/V\\A\-ﬁp'\/) vow i€ A by e vonzeo cealar A

The b i B s the watvix dbteined by ingy 0N elementany Yow opurrtion to A,
then  vark B = vak A, e B g;:'f-* |
© o 0 %x-- X%

| Ok O - %

~ C& o
oL} %0 ~=- %
Ooo ! ---%
o po®©

36{1 ~The. ransposition wamnx A i AT et A Lo then A¥= (g5)
AR A WD AMBT= AT Y AOT - O AT W) vork AT vk A

% For e Gloving £, EA- Yow Teopacction.  AE - cow. opRKcfion.
| { \
‘O“'| PO \‘ T |>\
\ O; =55 |‘ | '

Th 2] Let A be an nem wahviy . Any elemmm; Yow oporcction on A may e
comied out. by prmultt ‘Plying A by the  Comesponding alemuﬁavy maftix
sz A-nom malx . BIC - mxn matvices.
Bis o it gl fr A £ BA:Ln. Cos o oo fr A € AC:Ln
Thw 22 1 A hes both o left invere B ond o vightt Siwers . ~then -they ove. Unigue
ond equal.
qu. A'.sm of A hos \:oqkav@‘civwsa ond o left inverse |
The unique amix that is btk a vt weR and o left ek for A
called e Gnee] of A ond % denoted A7 i
Thm23. let A be o ot of st n by w. 1f A& il .ten nemevark AL
Thm 24 Let A e o motiX of S22 mbyn. nemzvalk A =2 A i inertible.
Furtherwor: A= 0 poduct of clewentary matrices. B
Thim 251 A o <quar watiX |, B i< left matix of A 7 & % a!so—fhe vight. Iwexse..,




Dif. let Abe an n b,r nowmatX o o function  det s Mun Qs ca(\ed a
M o Tt satisfres ‘f&\nwmg OWIOMS 5

DIf B i e malix obtaned by ehangig any ~two yows gf’l—\ -then clet. B=- deth
1) Given 7, e fonction et A & Imear aS a fwction of e TN vow done .
W) det In =\.

X Am (G icien Gen . Oet A = 9{;"\0" Qow Qg Ongwny
WM,SeSdsiciLbisq:ﬁw-&mn%v Ry > {02 -, nd

Thm 26 Let A Be on hn maivix.

D If B %he elemertary matix conesponding —to e, eperction-that exd\mge,s Yows
poond J then det (BA) = -detA. .
B) { E' i the elewentay matiX cotvesponding, o -the. apurttion that. Yqia(es vow 1 of -
A by wieelf pls ¢ fmes yowj. then det. (B'A) =cetA.
AR E' s e demetany wotix Conesponding o the gpertion Shat, wilsiphes
You 1ol A by fhe nonzen scolar W . hen det. (E'A) = A det(A)
DU A % e ety matix Ln, then det A 1. 5
Thw 27 Let A be cquoe matix. I e vons of A o independent. \hen dethto
e vows ove dependert.. then det A= 0. Thus an non matix A has vark n
W det A0,
Thim 25, Given o sguore. matix A, vec\w.mg t to edelon fom B by elementany Yow
gerectos of 2 E Ae' 1f B hos a o0 vow.-then det A <0.
Otherwice., (et & bR -fhe pumber of 1ow exchanogs Tnwelved, in  Yeduchion o “then
det. A= (D" times product. of e diagona entries of B.

TThw 2. Let A ond B be nan matrices, “Then det (A-B) =(det A)- (detB).
™ 2.[0. det Atr: dﬁt A

Do Lot A be on  nen watnX - The [G3) -mmer of A S o wer nt sl wxtix
obtamed, ‘FYOW\ A \7~/ dzletn\g the. \d\ vow and 'T\'\L R column Of A denoted, A\j
The 200 A s an nen st of yarkn |, B=A” -fku\ bu-(-lB“detA, /det A
Thn 2.2, Let A be on von matix, T fed . then det A= I ook det An.
=

.
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optlsy,
% et X be a gt . A lmetic] on X s o fuaction d - XxX >iZ st
D doey) = dix)  for Xy € X 2

Ddxyzo X duy=o Hf Xey
W Vxy.2eX duN+dyX) 7 dx?) " he “tangle.  inequality "
= L d o) Ixey)
LYY d o)) = 0X-y s (T -y ) 72
d: X)) = [ X=Y| = max [ Xi-Vil
S X-anyet.  doey = io X=y
| Xy .

2 Xz CTon)) = Szufo\ contnuovs funchions. . Lo, T > R

f.geX sie. £.4:00.1 >0 define d K.q) = quﬂlﬁx) qu) |

i £.9 ot fnction (£-gdcont. <> [£q) Cont ; A Xeloa) bdd, we Cau ue Wik

Def. A wenic <pace s a st X alonﬂ vitth o choce f n owetic o it
0 R, Y, (o) ---

Df. Civen o wetic SppR X and XeeX and € 0 ; U, £)=fxeX ddeX)<ed -
s the [£-nedbutod] (g-nbd) or the [£-ball cuand e

LR lswp. Otod) = Z > x=0b o (xo) = (%0} = [x[= maX Clal,(bD).
A/ a

Def. A st UcX % called [open) \C Vx.,c-u 250 St Utte.£) < U
b mypc.wummsmoommedmu
Aot FcX s [doed) f FC<X\E 75 open.
Note . A et con be both open L dod, or weither cloed or pen.
Claim: UXe ) 75 ofen.
Lot e Ulo) take € = Y- d (o)
£50 05 YeUn) then d o) <1
U,8) € U0
Fvoof et 2 € Uty,£) . weanng d (2.4) <€
then d (Xe, ) < d Xet,\) * dy, 1) < d\xo Y+ & =deey) - doe.y) = S

=2 7 € U(Xo. TB u )
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Thesost o B X e oper\ |
0 Anavbitvany union of opens i ped. Vaelr UmOVU\=>uelUd is epen.
W) Yicien . Uiig open => Q TR ) WL e IR <ax
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