LE CTURE "1’&

3 ?r*oce.sse_s

ep—

_b:f Adf%c_‘é 1s ana‘HM\é with @ or MoYe. EA‘J\j§ ando

m,d? : -
£x JC/X,33 = %7'-t3_ Jﬁ

R / \ Ro<t
)[.'s-l's ‘S’T‘!‘:" /uJ--s Ms-.\ _‘ o
(%u—-’o‘tswf' ‘ Cor ('_ﬂksbu.f‘l ﬂ
(s ;'47 \1“ fod \fow_
» © <
[N
%AR "]/" hb«») ai (p
LA [+]

M A 'Froagg t/Luir_'—a c_of\c.'.cl's bf( .

Yo colleckpe. T 56 S s+u~—b_3m
Gi) o colechion T ‘{t processes

-5 (':'u') O waNns % &mv\p) dj.aarum-& Jb \evwsggs_

» © 4 \D (b/c

S



'\’3’\795 -Se ks A,B, C/. .

j ‘(q}nb{’llﬁ"s ?m(_S'- 4FA.’->% -(-\l,.tj"th-s

/'\9
\\(\.ecf' ‘hé?eb vecter spe< ces (av &> obmensQ
ces s Pim-»n
/ /\ ?ms " e <°* "‘;—*‘m t\xm At
N~odv x)

Classicad ?mb l:\nD %u.m\um ‘B’\é

Tbu. (xoldan~ Kole % ?mc.css The_ofiz.s:

O ngwed Wity Matters  (oem)

1 L
£ ] o N

° —Wese_ ;‘mcesses e ua.o_ \)ecouge- Brew dL.aSmmS
Ofc_ eGuall . Houoeuer we Can a)\So Nave_ YV\uJi'P

ograms tut dl@cnb'. the Seme \?rOCfgé




DIA&\QAMMRTI C ’\QEASOMW b

i ly

{/x L—_—_l 2 (M) D m—n

- r/\e

é i

C'_ 7
73 nl’_)(VLY\)

-

==

w2 2m



74
(M) > wmen > (rm-m, m_»v\_’) (mm) V> (m,

]g] s (n,2n)

"
J
m,‘f\,k) > (M_n,m—ﬂ




22 Ciccut dic%r_‘m

_co(‘%.: “ -F 9&_‘“ é-\\

LI
5§
% A A

—

. associdhive ﬁ;}o(fﬂoﬂ:ﬁ) _ % 3@?0 c’g)ofg

. /{ms o wak \A ~ " de M—}L»—»B /l‘olud]tah «?mLLCS
P B ® g ) \
\50 l%\\ i 7) g % il @“ A

T furctars (29000 = £(o(0)

W\C{‘ W Ccvueog‘t‘ o~

x Tor mnavices - A-B = AB

modv Moltiglesh o



Pora) el compoistas £ ® £ wiale g“

(12)° (4)- %%

 associehive ( [Jﬂ@’d\yﬁ;‘“\“j Llé:l‘}?@ ( ‘? Eh)

'B,C sbs{'cm—-l'bpes = Bo®C 15« s:.){-}c-—— type
b aC p /c

ELFI = 1 ¢

A l*‘

% We  wrde e tv‘:\/l\ﬁl cxss'l'cm X j: pe1=A= Teh

b-g G-m H-874



\_&C:Ewre, 2 )

Nk
?M&UA Covmpositina qzlé\jo_ ’FG’%‘ Nd - BED

E" 'EMC_.E_I'iSI ‘Fwa.U.J._ Oow?c‘&i‘l'\.bw S CN\'C—S\W\ T"DM

bes (s6) Ao B = AR = $(a0) |ach, beBE
T= $%% &~ nc-clomely sek. (not £3/ )

(A x B) C.. = A« (B*C—> = é(a,ch aef bé% ceF%
Axts3 - %(am eh 3N F ATAA

?rocs (-de-.wg ' LJ’V:( M < C—BxD

(\C.«gm,o\ = (£(), a(<))
Foo liner megs, @ 10 the tensor qoduck @
et € b be nediversional spee & (1) |vne €
*wcs(o\\mwsw\ CoC= T T2 (o 0)

|\l
WeN = ( ) ( )
et ée of be
— oM LM~) = ¢4 AN \cg N
T M AN ce [  de df
Lﬂ (_\,\ Ag J.L\
L,,‘L,



-
\ OGETHER

CEONEL IR T3 5

H & in'terc,\mmse low

(het)- (B )-(45)- (6) -5 &

Nen - teivi ol e_cbuoiim in 1D ( £ Q)@ (31-8\> = (-(-‘16931)6 “l@a)

IS ‘E’w (oc_m) o 2D: @ 2, 2,
FR

’DE’F A cicosd Ca-la%f‘&ﬂ/\— $ 0»9 OL!CLSVD\“’L buikt ‘CrbM

s 1,51,

Qduditg) wees y, Lo, o LT

B A
¢ S__uép ‘Frboeé%e—% HB
(Aétl\é m\,% & ord ©



M ErcrnxT olio%mw\% e O‘NB ﬂ;&ﬂmﬂ +lat
doesn}t e Loadbock \oofs.

i
Eﬂé % : e
£ |
\
DAG.

34 g'{zgal Q\md—‘& eS

S,t,at*é % P 1R /?r(_?onﬂ' \ 5\C

Er ‘Gﬂﬂbf"s_ e g Twe Some o glenatt é—( a <sct.

A
@ Y. x5 Plr=a < A,

Er ____\\W lﬂs : IP‘ g—_’\ﬁg \ﬂny Mo %
dm=|  dm=w (olom Vectsr)



F(;r Classical Uy & lineor mafs, Staes ove pob dides.

L. %5 R (o) =%
v ( (/)3 Tao(1)= Vs
(D) =0
'Q(&L‘k& Py o ¢ "

[or Lm) effecks o ... Jeiviel ! - A&

R
m[g one

For \‘f\_w'_r\&()_s) effecte ngﬂ"& e \xn madinces:
Ao, ezl duy mrgl

I dessicel i&u;, Hese. o O s W/ eddig Osc<1.

CSAM&E«MS caldud ”'(:.’Zlg_ Mudc_g“)

B (150 Tnoweo
‘@’(M_ o) “in stte @ ov 17

e (B 5 3) gt gty elible wh tt
He swte & O



Nuaibers : Drocesses T

i 'gf I_I-Ae_v raps

-
dlu-=’

1x]

d,.-;

ef&dzlﬁ

e Y/

Y\umbex‘ e~ ?r'ecb IS AN

n Classicel J:hg)'-

wlo &W
Z
Z
(l”o)().:> = "
O
C//o)(i’)-.: 1
& 99
(2 % r'.,u(;:) - ey

(%)

madei %

q \
clossiced, Bom ale



C,\f\aftcr ' %‘bﬂr\ dJOL%
&\Oaﬂ«ble, : ASCPa.mble,

4.1

—

'DEF‘ * Q—QC—PA(EL]L S‘t:d_a @: I——> A@B 1% e S‘l‘m st .
There st I8, 0o T2 B Lohare

&
Tn -(:l:mc(@»s/ stits ce eleweds. = a_ﬂ;l ot cre %ef Q.
A UL
& Y
IY\ li’“—“’ _MB@S_) Some. S‘\'df__s e Sdpanlbl{,:

- ()i o

\Ow\‘ Yome G ‘ﬂoh

9 - &) # e

M-\.—awo,wo bt pd=0"
bd=| = b0, 44D bL=0/




mLec)wre/?J
9 - &) # Eroms

1\,\ {"ar.-tj @ e eo Squ:_‘\ok g—\—d—c,l (_pJ.LcA
‘Hﬂ-e_ ,B_—bg S_—'I'b_‘f‘_'_ﬂ_, ov Sl'hvl\a M C_:_l:k_{

Tes Trans psge @ = (l o © V) ik called Be Cop.

b -]

y

g c

Neo wain: &\ 42 ()

FD_%E R eSS %'\""“'a. (ks 9&&"% d_%“rﬂ:—‘ & every  Sustem A
hos o spead ste UM sd Sl (Dl sudn B

50 QN
o and m:\\:m_

/ ~. N

(NeLa)e (j—aﬁg\)) = L= (lﬂhﬁy"(ue’la}



Dg} A sﬂl\% a\i‘_c%m 1S 6o Oxuwak diagmi\f STV
Cu‘ps trcaf;.

ng‘vnlu}ly ;e o dlagu.v\ Onere \b°9$ (Al '\V"‘“/mvd
Connechipns Are ﬁl{m

- 4]

Tﬂ g‘br'mé i a,gro.lks Satick 3 OCM/

(% m oon e ot digy g g )

nb. "(Y-\\U\C\'-;\b's does NOV  gAnd %’fv:\vg_ diﬁ%ﬁ("—s(
(_\oui- n;\d’ioﬁs doeé/ Seo Ex L{_l(a W -Dodoﬁ



?\QOLESS«- STare Duadmy

T ————

2T L7

(o &1 G- Sowekbovsks  tomarphion )

E AP Process Hreory. Bt cdmuds Quewes  diaoxoms , th
frocessee L:poB e o It ¥ s oo
Conresy. wik Stdes L_E)'-I.”\q 0S.

Bl . %H%:

Ond. Sp \Av\b — '-'—”- T{‘%}%
Then: L N LA e 8
g 13- ¢
e R 4

B=F s $FwyS {EToRe0s B

A 18



//C\GSS‘ICAQ " te_\e_?cl‘lja}\\wv :

A b ¢ bif (& Heox She Lot to YA %

’ T‘ﬂeg Hdeo  Shoe o randem bk

"'u)o l;\-s

I/’L C"SOO() O/\o..hcﬂ_ 60
U -1¢)

o | €= 3% cence |y

A \D‘H o\gser\[{, »\U ©L \op('s‘
A v b

by
20
tnd make  one 6 L gos
@ the bits we e Gana =ﬂ—-(:w,)
(0 he bibs oo difind BN g) 2 (i)
G

" Sle J[e.\\s /\5 o C\\ Ws b O“\b
o \M"s ore dAWUU\)\‘



T ( [ote.)



Plter note
Y\D'l"i)r;bﬂ‘

f — % LP+"q -7
g “
,,Lg;n.o n MQP ! //-égsf'\-ﬂb -pb(- LP
prcts 2 prapeess
B A +

T T T

Fo\f lweor WMt Lhe a&’so'-mi IS dﬂng(ﬁ 0c the

CQMQ— "tm“g? 0%  wmdriv.



(3 w\% not  the JCmr\s’?ose?

_A_‘ '\Q we test o von—2er> Stake \P &r 'rke,l'F )
H’\L ‘(‘CS(»U‘ Sl/\ouid be_ >0 (roS-"H\f@*cQﬂ(\.n'&eneﬁs}

8.0

© The JCmnc(Jos,e loes Vet haue Tm(wﬁa/ @

! 1— v ot . | . N
Y"%«E{L) = @’ 7 (1 L){'L)’ +T=0. A

= U
'3
HD}}_ A stae ¢ caidlad  novrnedised e @'—' /1_

.— C’(}r\cra,n W u—’tl\ GsSume  Stoteq arl nofwuycl (wg‘”
See b)lng Wext b){&‘r&)

et

l\luo (0|A) notation : Y¥: 1— A Yg ,qJ>
t A /W
YT <l

Kbm —ket
Py % (> Cimer gt



(s .k.:fD\mJ )

Bracket . notafion is Used edercinly \ QC
literatwe . 1t is just 3\%%4& hotation g-'o\zwﬁgz

Vv
o &~ <lVuUlps
E
$ horthaed

‘Q r & ﬂ)
/f s*d”/e@ech

VA B, 6] won) ¥, 8>
vl & ((chl®<¢g_l)(ugv)(llk>@[%>3
AT, PltaL A

witerchonge lgw— <¢,IU|P> %(VIW,}



CL\ 5 : ‘(‘l'\ll)erk S'PACQSI
cio OC do’mg lines alécbrn Lot Y\d:ur&.

@= How mucn do e need ts @dd o (:Q!ci@mms

Ts  Coleulate C{/ﬂfb‘H/CV\é we  (Cea W Mmadvices
A L extm ’W\'\f\g%-

—

1,(Or’f\ﬂbnz>rwu&> bases
e A m‘-sﬁrk%;ﬁ\aa«@_«ﬂ wt 5] st

=08, . &4

% L
f bt B {7};‘% o f=37.
(WTuiTlod D083 ghotes coa  “(eforence ‘bw*s'\ 1@, A (wauss

Der Tha disersien 57 o system A 55 P cize 5 e
)Doslts ‘For A S% b

THm (Dimcws]bn ‘\'\r\w{cm) 6, lM rof% | o) \gses e Ay

'SO.M‘_ $.|Ze_ .



—Djf 70:0 s‘\&’ces are O\"EY\DB()(\QQ, fG -% = @

(o¥®)

—DEF &r\ ovt horor MA—Q bos1s ﬁ {v% i IS a i?cS‘l S

(n lorb/Lgk_- |
J
ﬁ = i\i?,m/...../\n»\g <L')\'L>- Sa

Tor d:.z/ N2 norwuc’a wre  the Sordord .{?‘S—‘s E{%@B’ %\03“—%

((;-Lﬁ C‘omfurafu'b««a La;-'S)

3—
ch = |<vzmec.\<or f

US\n& OI\)B|5/ we  Con  tecCovec the v\/\aj'_\(:l)( (é
G (Woc.ess :

MJ-.=: " }Wu‘hber in  the J'-H\ e owd i-th Gluma,

ey o> e () =) Ee ()
/.% b G
g\ = (o l)(i 0\)('0) = (o \)(C)sc.



2. Suvv\s (UJD dla%mmg

J’jﬁ H Froc.« ‘('\A_p_wsa ‘/\g-_%_ SuMmS -rF/ g( wxa_ ‘(‘wv Prac.csscs {6 J(IW_
e TR b (8 ®
i, 5~

I (n \n

| associdhive commuketive, ond hee 1and O
) N [P
F*(S*L) = £+(5) Q+3:5+§ @, ol ~ Cro=1.

R

(n

Jot ;I_Jfé = £t

2. S'ums dJs'f'Yl]Dud‘e ovecr d;uamws




Emm?\-es XE sums Mgy, over diagmmg.
(i) \'mear\‘r‘a-
Linear conbinetion.: EX > = 2®{\P7

“C(?"*"“"?)Z(Z@% = zl.® = A A0

(\\) hMGr'H'J dc <ﬁl—(> <w]vl+\/1_> = <u_\lvl> -+ <u>l\/,,_>
/ <w[;v,-> = 2 <w|v;>
(.‘.\"‘) vadusde '\lwﬂ';‘\a 5‘& e k-"'7 < ZV,‘ D = _’Z(Vilu>

(@)1—@ — <Z\;\/,-lw> = Z,_§|<V;|w>
e (2h) - z] o]

—DLE Q @n\‘\t—&xmef\s—\b!\o&) l’\-\\auk fe s & veckor SQ&UQ Ry
bn operstion | > HAU - € A

t near in e T o

*COV\S— liaee W e P‘k g -

* ar\jfsammdﬁ(’ ZTP_F{’; = <c(>|q7>

* «{d&‘m cm-d8. LW ZD gad MO0 2 Y=0 .

Ton Toe pes 4 lner e e Hibed



52 Manix coledotons otth A)la%mms.

.%7
.z
OB &l

?5: The  moseix & g (0:) 0..010.0) = C."01°0_- )"_-‘w four

> 2 ()|

THmM

. , A
: ) j’ ae ‘e
EoseY G &
1A i
Mmatvix enti &

N\

//mdr.w _6(‘“\\ ge g



omeg()l)- Xfiﬁﬁ Qﬂ‘”‘”‘)
@
b

b HEE () % (9= \)3

To beaket @ £ TE (<]
3

——
(Le.l' oo
Ca\cv-ld' LA U\VD\VMS \u\ \p\ms e \sery Common. Thesc ause
Césenl—mué\ 6<Fandm§ A h tems s madix.
O{ke(‘ (onsSequences - :
ConSedy A é[f;]
< O‘S:)J _ 5/: Z_\{?:ZJ‘FIL
3 L k [k k glﬂ L
\—/\/\/ \‘,\/\/
M ade Ly 90 N7
i



Te, the todod fueyg - (%&7;: ({7>T, le.
v b

Cov\SeEULU\U’-" A & ] .
() - &3 - @ % £
\/ \Z



Produmt bases : "/o!""p‘ﬁ‘M O(‘MB‘“
- 1f {%} 5: ond {§,§ i; e OnBYS then
% 3—(;?5 IJ=/...mlk=/..h% w an OB fm HoZ.
\

olin (H@@)" MW -

[ |

A L

‘“'7 I — Y ety 1oth entries ). =
¢1.

00 (v oo
Mz m"‘ Mlo Mll
ol o ol 6l
M = Moo mﬂl Mlo Mu
o m'” M 1o
M

Tym The madrix % él] s e boracks (m‘m& 4 o
meices 6 frq.
B Gegte OB - 6] 8

j - Ay,



Tenser  Contraction

Theee 1 o 2pe %r COM[)@‘(\% the  madrix SL oma_
S‘{(mé m'%ram w G S'.nal{ caleudadipm .

£\

i - \M Qlw} wile mﬂ-\/\ e W quL index
2. Mulh'\p\g e madeix e Sk evué box
2 sum O the Connected  WICeS .

I‘Q__ Q% Z kx
VY)U- - Z;‘F)( %S \(LU
Speo(aﬂ Cases M
e L 4 Ly
He ~— £ 4. R



