Linear Algebra

Book 2



g =R
?(x,@ = (39r+zj , 7(~R@ e Lo @F""%ﬁ/ 25 a  watrisc Froasmdtio

) — [
qf\/% lineze W Com ko ?/x?resmo( as  mafrix wFHP/“Ca?&‘o\

g woide sobis % yuy-o e Fatinr b
VD;iz(')(>— GloSA — LS‘\—\Q; [Z]

(l’ffsﬂ) = ;‘D/;E\T\s—)%_\ [LJ

Q

r10+;3'> = » 59" (? :][:J - {;f]
e e

M= {:hot -or)

= [00]

CREN P



Buery 2x2 el wotrin A '@Pm a  liwear Faspoagtion T 0 RY—>R* olid 5 e
pahrige Hrengfanation T[4 = A[}

fj' (lo —o'\j[ {ﬂj 5 a  Couler c/éocémke l?a" n;zdi,\ iagnfﬁ 6‘”5/;« o
,1:\_-‘; TZ\ @L . [0 — |: 17 ] [ J
Trmal R Rogs BT
wen 2=
A coviliJokearise otk anar@. 6 dit o m@m« w P refazse:fe«l Sm
e wokix p [40‘7 f '-9(«9 ] [0] oy — 9 ]
S8 o ® p l
o g | (sinB), cos9)
LU ‘ W ks @4-6) = Csa C'asf —Simx S .‘G
[\0] ] ‘“‘("“‘f’) = g cosf o+ @t smé

) B ~sinp s s [@sbep) -sq(oc-rj}
(S S



7
z
‘—"‘7 7
7

[‘ " e e efofie in Yo x-am

9 -l




b
l "R ks 040, "7
(me‘- o T\ Q —?H‘E ‘hz_((-Q5 (‘(\zs "b LQ@S o ‘30(*7‘75 o m -
l /
AMMD SElF il L B ’f@ e/xrift‘s ae A fuo& et £y -
£ o euexb e

e lincar ~Aastymmadlion T R —‘71@\‘ T( ) :::]
Q/%SA_;W%&‘?] 3 e~ T2y g €3, '}’(”) = ( - {]

')1' 7’& (M-Q. —37‘
o Sﬁlk% A Y OISR
1

.. A A[‘?J«[g]
S S )\ v




T wll 2pace of a liear Yeusformatio. NJT =
Kgcdﬁ: —7_92

N [g 1] = NLT, = ?[j;(] : xe??
Y [2] = a vl vedtor.

A xy o
A[%] - [o] Y= -2x
T is oeto-oe o NLT=70 (the wf,m%vec%ﬂsg\.
lodd Lo choar P v
T is okdo-oe, I ve NLT Te=0= ToO v=>0.
O, o ore bod | seppoe s i s T i ortorog e Nl T= o}

%M' P i5 7192 9 v-we MIT e y-w=0 e YEW.

%& : Can @—W! RS 4 now— o7 azs qu,_é‘
f&s@t&af? AZZ /"“Wc’“‘émﬁffkg P L N v -

W%a—ﬁqlﬁapVa}% \/!\‘*‘/\//< i;g,
o Hogge of Hwdksifl] o] SEC T
' % qu@ X—FjJ--Z:O 9?6/“» 0$ v 2
I KB 5 e ‘FQJ.
x+j+‘a—=o,

e e o = -y



4.
F@«A 5
x+<>3+7i-“

S
- (de-td
9ng = ; [inear Co’ué
inms,

e 3
&r

Foday,
! Quie S
tm %}’&«
. ve doas
“d TS s
5%#%&8»«‘4
£ A

et
S . SCIP3
. M g oF

Cive



B A7 E‘?éq felives a liwar Foshrotion T, : g2—> R’
wﬁ( i (W R” msists of 3/ el vetrs )
O BRI e

e fnm_g,@ "'@7; cs ;Kv :veﬂ?gzr‘ ;HVE%-S . ”:-j:ggr@%

e~

L TROPS QQT s Gy GQ o : . >
o b lwn fl o) =[]

(a litar ot oR %09%
T X3 no'(_ oo (,233 (TLS lap;g
Lewmsi '{’&@QA—-—S

‘@‘i +o §€am ,@3.

E [(“2“{’5 I‘M—{,— FASSERY
W%QPW At P (Gic Spa~ & ).




Awo%r_ @w«?@? B:{?“%‘-'(L :l"J MM§ 4 (frezr 4%3«@-'%@7‘"& f(”g . @3—% 5@3 .

- —{ 2

Ouee T b ol ok R, = ivage
. _}g?swvg—f@ce@w@ £ B le.

))[a/v\e_ ‘/T+:r+*2‘~0 ’i&"9‘§‘5 % y/‘rgz;« ;;3\

C: (E};‘:’fl Ww{«m@ W@&Mssm

3
Y G { 2. ’e. )W}O L ‘9 R Ve . c I's 0*\7[:(’ yp

k3 )L - 3] - [



= [557] S [ aen] @ bt e
T 5 il oo

Tz spaw of Mo ©vs «f 4 5 { e 247 :466&3

A o £ B rees  tho S o go? [('\Z M"‘WY&'-GL"KL
w"t}i}ﬂ:ﬁ up do @l mﬁw@ R" sdf, T dimersion "@ 4‘40& 2 ’g ce & 0N33 . »
et SCR (ama, gt of v@o/m} o 5%8 2 linear erwv?veﬂfm «SS

linear s Rom ma%g

\éaguﬂs of P". Auffu :B%SW_M&AW%
widl s a?a_lm.ear'/'%s
pre

The wa & fa’amqt& as Lendi
10 ?a#vojar A 3 A mxa tj 1% n}Nw? gyéﬂ?" ¢ A= %§ DI %LSwaz of @“,



a Z*ob‘m&«.s[«wl %LS}MCQ £ R (ie. a PQ&W 1he w&m) G fo dlscribof o et

Eq.
0 ' Abtogativdle , U= M [1 3
éf”M[Zﬁili 5 M[w ] R
5/7 w3y ~z<=o - ig[:]+ {7[01 st e/ﬁi

—

Eﬁ. a 1—0(%5@»@@ Q«ASF(@ o@[kg @.e: Q /MZ.W A 0(‘!5“«.)
d= [ 2 3= (3R [ro 2] < B

U= Hau {[ﬂg
re, 9f+j+2 =
% - . xt+2yrfe=o
[?1 [lL 0(3J~[0,;.
‘/( ng[; Xj wL&CWQS&}
2= orfzre_,'& 304:71@9% ;é;%wle
y=-3t S

a= 2t

u= § ) sterl= —3] ter}



T SchJé“s«s ", :1"_,_3-=o Hon a vw(:&f's,‘zzce %'3 ﬁ”*‘j”og

[}l

gf"‘“% Sie X, co;x§
- o - }:asinx tbhesx t ale IRE
J— Y j S a &«waf??—j m\g_,émbé&\%a/w’ff@, = Nl T
T ffw&r\wf — fd’zmrﬁws"g
T s a (Fazar —{-/*@«97@%67‘:?0»\ Saale T(aj,«l- Lj,,)_: ‘?Tﬂ/ + Lsz .

{1

w' T Y—= W L.L o liaear *}‘%S*q@"m&é?w .

T % eno-To-on2 R MLT=0.
T i oo e e»r(’/fjweW has A Lacw w=Ty for $pae veV,

T & bijective W Ly W oehooe ad ofo. Cucll Fostivns T hause @ invese T
T mus'l‘ a,&o o lwear.
o B e (1) L s ek T 68
rwvens?2. '“'06"‘)‘ A A’:(AV>'-‘- v A(A"ﬂ/) =W fE'?- A k‘z
AA=T AK'=T
L= 0] ideh
Bri. Ot (3 Quiz . Tuverses oY Malrices 2

» W

A“l



IﬂaA
~ ¢
e
S
X
rl: “w
QA.Z%
L ¥
S
w »n
M?\J
[
L
Sy
—
< -T
©
,?\:
3 <
S
£ 7
1
Q oo
9 2
T l
L
3 ™
v 4
>
v’ M
SL
H Zs
< 2%
vA 11}
.nw <
N pm
S
)
< (U

AA=T .

} oA

!

o

0

I

—3] ’[

32—1-'5*2.
$§[X

|

r
( .
[t%‘l
Genaral] wdfed: 'TEOMTIE K

Ak'= |
La our cace [Bflg] - [

(G p.ck -
5. ¢

vow reduae

~
" -

T

T.)
!

nxX 9n

—

Wil down [ A |
v

nXn

[

%
£t e;ds"(s',

4

Gpt

|

2 4

T

O O Aw

M ]
{ RO
60 = 8T 3
- O
O!I9.3.l
= T\

- (oY
-= a7 0 >
-Q o
— b

<
P o © —
G,
ODI I.?—.
©-° AT =
-7 -
-
05 eeo
—
2 R
e O O _
B0 =
o~o T <°
—QO0 N T T
~T S g NP
AN o=

—

?

c—
o0~
o—©°
~ 0 D
)
N
—
,4'&‘
l.o/z;zuzzx
e)c:»l.l..pllI.—
(AN R
«59_?. oV q°
\
© SVl
e — o 4V
o 3:4\—
< © i}
-
Qb
R (1Y)
‘ N ..
3
Y-
3#\\_-._
owm -
S —©
[~} \l\l'/
PR RPN L
\
? >N/4|._\
AV
L
_u
tod



A

W

A= e ¢l
(PSR O T g e R v S R A ]
(i 1(3 ~ I 0 ]-5 2
10’ g —3} K {Of z~3]
i
Eg, A= [i ;] hae 30-1b=b s A 3 o uvertala . ot g g inour aﬂ?(e,\.'«taw?'
] ! L4 p 4L 04 s
TRES PR PO A T I VO I £ V4 g I D N
T e{uziﬁs do st appear i o \timost Ywr clim—s  So WE conclode BM’ A % wl anoff%&,
'-m:,iwagz VP_—]; 15 e Sfcuﬂe‘ﬁfz &Q'“MS&'F‘A, 'L“""ﬁ&/ S'fa”“g[(a],[’éjj £ %ﬂz];,
el ;?2’ % 7; 5 nel overkible  te. A 1S wS nvertslle .
t
B. B s @mlzwz ?v%wa!? fr= @™ btec  lpring Able R velleos 7“{?
1 = ¢4 bt+at’ \AMM% o
foy = crbra = 1 .,‘): 7 (
fay= cr2bh+ts = 0o [;;"f [L]:["]
f(;)rca-gL-l-?q.:\ ¢ 3—:fa? ,zz
' N\ S £ = 2-19t +9t [ilz [’i ! fJ["]: X"‘f]
ol ¢« 7 chock: Fo=7 . =0, fBd=| v bl 4




y slcbioe ok « liwar o8m~ Ax=L % x= L} TR -

dsshmwj A, T @ imver '[L AX A ke . - [A(I] [I,AE

= . et a2 r T re. hay L‘

A= [i ;] ‘S Mf{. 'y %LQQ’QSA*Q —(-&;_ 25@';0;?;/{5 &—Q‘««—-.S S S?,._g [::] '3 e A /«20—"%\

Msstindy, A loa o wllveor [0 ua swe afs) = 0 LIR] 2 [0] 2 AL

' = (ﬂ z 3 — & .

WO A~ sp{[a]] s A o b oekor 2

e (iwear gjaiﬁ_ Axs (:] hou WQNJ Sue.:ffa«g,

Ao linear 3(]9'6’* Ax= [7’1 Ray oo Shibons,  Siaz [7'] ¢ s% %{\z] ? “

I Sth edition, T'w onotfing |24 Tuditined Motri
g il 25  Metix ‘(?nc‘faﬁ:eaj&ﬁs Uy QUp =Gt ue
2% umi Tapit(Octpat Maddl ad ue U]
21 Ta((u’cs
. B, U s sdopon of B, is Ul
Cokirae w2ita 2% 1 Sulsons of R dho o s # R 3 —_
A sdopace £ R 3 o Sbset WC R seele #ab 1 Sie O€U, ad OEUy , 0€ (AU .
)y oe U Gy bt uve U Oth. Thew
R wvel amd wvels 2 wve ol

Gy Rral uvell, wurve u.
iy for all el 'ad scalor e R, well . Gin Gt ¢ bea sl ad ue Ul . Te,
5o cuel QU

Eﬁ. Tu [R'l, g({(‘j') : th?o'} ] e Q $uﬁ9che, ( cu € (.(, WJ a(—l[z
Thiule R + ?O?l (fne W . origh, {:fam %w(fTZ <2 i/—@ So ¥, He itrsection o o Suéspacy ”5
0‘\:8':"; efe. a 9(469?4&.



L(‘u(,(,L:: ?u; uel] or u.éu,_}

e, [,(!:: 3&3&]'5 T dfe Aaxsy I ﬁl
. . N
Us = Sp §0 3= 7 graxs . R
]+ [S]=[1]¢ hvu, .
R
tn u‘vl{z
szm@
lvueqr tomhinatins of vects in W & offf i Y

i.‘ u‘V“’.

£18). 315 = u

it's fre),

lineary indopedot by incptetio . Moreover
(s & nof Zm‘b, obvioes bt we will Soor see

te, Wi ot lot oo of U U,
o U aed 4y WLSu/sPawaffR“, e U, U U, also /oﬂ-a«SulsP@az?

f035 (’lﬁ [f?f R

No . A
0,

, a 4&9()«@ % a nem sdest- UC R" such. ot

ve. S?wuu:u,
T Uis q,s«éﬁmzaﬂﬁ?“ (us v) f(&z.ql:o,_sa} for U s any

&. Fo ﬂ?sl let U be 2 F@»@ ‘%x-&‘a‘j_‘?g.so (on% ’}&afga’a)‘
Mo (st of wechos [;;’J,[’,f] is a basis for U . These. Aeso vectors  ave.

=
.

/hl??mM st ’?\U?é‘f S’iﬂmwug Y.

Ziw!

\

Pootlor basis B i

{13, [313

To diowsion s U 3 2 hecowe e boe o lass w&-ﬁ'og oF L vectors,

Sy llales
¢ Hw o
@ar;%s 0 .. S SZ T;L(wrredj&@ onliee
. ' M(
. Test 2 #2 Test 2o - )
' 48 e G s anidi
. = 4 g



M(iﬂb‘e—‘ﬁfna(qu‘}sﬁ/a.gnc" # R 2

ES TF A B 2. mxa ww‘HX, QWA = Spau masq?eg < g& m@%] Ien  vectors)
Sl L (""P""“‘S A) ( wx vec'rﬁrs)
- ({KQ "9039‘&2__ a,.@( Mgﬂfﬁ& ok A)
Take eg. A“[{f‘;ﬁ?i‘g} in reduced  cow echeo. Lo .

@ A las basis (0,11,0,%3,6), (0,00 t,52) % RBod & 2dueasioad ° o(@(?wA)-*—’a.
%&MSM&Q UL R & ‘tﬁmwkas. o'(2 veclers v a Loss b U.

At s ][]
GRA= %  (cols of A)
c{ [%1'%5"51*‘[1*%[5 WEIMG[%} : ,z.,cba\aﬂaﬁg%
z ( i-c_“[ e s@fwsj = z&j : ’\”\jeﬂ?% (e - f’GmQ

K %
&lm GRA =2,
A C 6{9‘3 ﬁ G QQ0‘-~ "e,cgﬁ"'g ro~v @ c”e(
({e‘”““a wSa.«f dwi&iﬁ W"o %WL& f"/ ijﬁ: 3 —}Q S? < M Stwq
w&aye € N et veal,«ce} eclols. fore ?



. B= 02—: L1V H <
SRSt Bl XA byt R
O(--l%l-h- IzN Zt—;}—(m% on-l‘s'-iz. 12 b | A 3 —A2 2
B~[ozx 'Z] [oﬂ A z]” (‘;‘Ii’,_'i g 2]'"[:: o1 ¢ —70)
o - 3 —2 1 o - 3 2 n
~ loo 0!l -5 *|a _ o -1 0 3 6 . - m_‘.
[°°°““] [3333537”[‘2222’5”;] : o,y & e
Rﬂ‘\f-’ % = RBWA kad La.&(s (O,I‘*-l, 013,6), (O/O/O/ /,-5“/2,') “l:é”x '?SS. *W.L‘L |
G0B + GRA it OB ke busi [1], [3] L O s P bt
T , ‘e ?5V"F0@v~5a4- A%Q&uuo(wec%&.\k # B tell ws which, N
aive A '90,31:9 ’gt‘ Q’QB‘ &.{m?mo‘g - &;n. CO,QB:- Mv@ ftvi& = MMILB

eq. [3)= 2 [1] rofi) in NALE = (1ok s o B — (10.oF pisoh)

Ly T T = S S 5 e dimgusio o & o ared. calisn
h’ﬂ B (3>[‘|]* (.{)[:';J rm;&;agkfﬁ z_&g_:? @ walox fs% draeasiom :5 b mu space.
Fadt: Aowgl Row B ad GFB 2= very diffred (ow ts a4 stoR <6 o veohrs, dle sfter s a wt
o ¥ el vectprs 'va foe. Ma Game Mmtagioay s el cose Hadmensio, s e muler o

piorts P ol o~ ehla B £ B
fublen iugortmnit  sibspace elitel o B s ifs ~ll s NLB - Nl A lsltasbasis

basic wiable % r ] o oy

X X X , wartgb@s X ] o

r v b 9D e varmables  x 2 Tt %2 s-3b-by |9 es ! t -3 u e

o -1 0 3 6 X3, X% s | — |s 0 " Yo+ o

[0 0 o € -5 = C&cbse W‘&Ww r,s;(:,q X 5t-2 % 0 5 -2

© 000 D o As + 5 o | 0
Ko u 0 0 |



-bapi' L&e«z%%a&msqu@% 3 b Amepe to webix B Ao oltain Th

CMQ ol ¥ =
4 AN 0 - A(oasa»(?or't&ms?ace_ﬂ?ﬁr i 00’\) ©, 1,1
B— .Lfl\ ~ 1P B ’%‘E y g 0
el ~ g
Th = A 2 lusic e Bo P Sprce =1, 1
B ik 000 ! Y
per ¢
" e 2 00 0 . ‘,;
0 .
L]

g-&: 4La¢€s'§vf’?€9. CQQOW«»%CL&'FB is [(r)]

and. o Lass L Wéfza_vPB 5 (023 L), (0,1 372, R
(Ho Lot + ros £ B).

[’; = (?_3 ({71+ (l)[j)

o N i I e
A8 - 53 )

bR ER



[o I

x 3
z W

|
LTL\A\S W}c £ MMMQJC’:’X} ?Yfm-@fem{s*@o MeQ@we«:fag, W‘*"v?%z*“m

x43e 4+3
2 w

]

2 aM,‘,ﬁ‘%WZ-bo o 1.

NOVEMBER 2023

SUN MON TUE WED THU FRI SAT
Hwz 1 2 3 4
5 6 7 8t |0 10 11
12 13 14 15 16 17 18
19 20 21 22 23 24 25
26 27 28 29 30

www.GrabCalendar.com




Mo Atree kidds *M o epetins on aa T4 hafrix ) Corves o (eft-mbti
N | po-d et Ly
> M&ua M"'M‘G‘ - e [ J fe$+vs~ of T, ('QO‘L (‘*J) 3}&1@5 @~
J ]E T B4 5 MWL&MABK g 2 aes w3 o i

Ella] = (e fm)s [ef@] O i R
q. A=[1%3] ~ (475 o
Sty eas (L0 471 7,

.Mravomna%« M% row < %3"1 Az('zoy ]”[é;é 1’[5?’”[2%]*5
ga= [L 2] 30 = [ S
T ou ot ik os 2ed 3, AR [T~ [110E) RRLfi]ee
0
§

Evosy fwedtilie wakrix 3 4 product of WWZ, wokicas A voninvedtdle wabix s wt o product- -

wafricea. o e

Qhoe- Sock X Aocd B or mm;wa hricea 4o AB 1 tnertble wen. (AR = RA .
Chock - (ABB@'A“') = AL A= AN = T, (AR)(AB) = ? ,ﬁ‘k%
B I, €K (4B) = E'TB = EB=1I @) - ABY el

A"A T



ABCYH = (CBA \ o
C MW%J‘IM 3 el T a@&mwm(s, mattrices AR iverdible .

I{D A= BERE- B wfau e, E- s we&wwwa, moxn, i How A B invertibtl avd
A= (BB Er)-’s £ € . E'E whee f;,‘ LE ar 08%"\ e@auwfwa— wmapres,
wﬂgmw%ﬂ@m.@m 1”44,;43 KS ook 2

[A(D) ~e[A(t] ~ E(galE) ~ <. o B [ErBEA |EE
=3 [EAE] : [£EA|58) (5654 lf«ﬁar fﬁ]
it &

— = d 4
Lo pe EEEE 0= &k

[3'»] [-'3-;3
E3’ Wit A= [51] e a Pmd«d‘e‘@ qﬂww(wg_ matrices. o
LRSS Pt I i Ve I A 0 I 1 B R CR PO g L
[+ ¢ [o [L5) [o ) [o2

A [0l e 5T



V.'_‘ c{'%ed;&vs £j/'+‘jeo} L\go L&Q"S ?91;\7(, 005‘7(?
DIV —2 V 3 Ao [irear WM‘ bﬂ: ﬂ’.

D(asinre+ Leosx) = gqasy -b sinx
b(s?mc): 95 x b&ﬁWLH v
D (er) = “Shx o PTS

—-ix

Al lanis 5 1e” e
D e'f - ’.ei;ro ":‘):
-De'*'x - N‘*e")f

T basis of D with ®spedto
s basis [‘D :3

D=1



-
=

z

Rk e inwme o b []2] vty e el SN I Iy
>

RAHEI AT RS P R CRIER IS Ak
(4] * Lo [ 4 }

Ol [l?.O‘

Cligck: [0 (7_ ) [ J [S' ‘][ U 3 [Iz
E‘f E} £, E‘ [9' ——’{-F' j / ’
—Z f—\ ,—\_<' 2
O N | A PR R N b:—f 15
~ e s Iz
o) (= 2 F"e%‘t*/@‘? mwh%

auak anlbiglio  gren Ly 3.

o| ‘b_e—r' sviocelm ME.. Foor ) 7 -‘—?[’] 4
1o [.,] ‘j ey % Ub g_ .

[ AR = :
- [O,? -%dgr 3 ia Adffd@n ["]
oa m’:g W"‘&ZL@'ZWOA Mf}f -3 RO-’Q(QG('@» m e (ins yex
-3 "‘f‘\?&"ﬁ Yo area W@‘b“rvj srienfohis.

F
NERAE i:ﬁ[ pRBo g Ra
g fl d (!o l 5 S‘CQMI' ﬂ%

g vt gt b E-

V) o
[ ot e ot (it 5 ) )
O (1YE3) (D E) = 3.



A loar daushoitio. T. R —> B b a JBwinat
| dat T s e M%@Lmijw

a Sad
- dintunsinad oot i

,{Z‘@M o(ﬂiT \/Se\ztﬁt s
, .almo,uﬁwzg %'@/wf e g’zﬂ@kaﬁ

(ot

2> @
‘3'- ToT e v:a,wg
ne =~ — - — - -+ ot (or vobua)
btT >o #€ T pesewes m‘k@
detT <o T meerses  origeabies '
0&7/’17 T=0 &€ T S m"ﬁfé‘éQ ( T '#&-He“g ”\) i sMLg?ICQ @Z#—Bi:mssm
for amy to e matics A8 Aot (48) = dit4 - ot B.
w?@ Bl wiinant @ QZW mahrin It A+o @ A s Gvertible
M [4] =
b A<
dett abl] = “‘H)C, fil]"j_ﬁ[—cal
o(!t *‘6’$] = 498«—0'\% + - CCﬂ‘M"—‘?*ﬁl\
e
e

m&lm ’éfmww?f‘a‘@awv\x»\ ww{mx ‘/@g MM “1%3

nl = x2x3x-

)



