M ATRL

T




A kty mycc{- of— Aooff&dm#d
Calemlas s 4o opprocimedm of
honlinuar waps fwn IK ﬁl&

L‘J linear s Glms . (onﬁmc)-)’
TOAAD Wwe reviav Sowme beotes on
e vaps  onh  papalus

% f]_ Modvi;c “rons formetrion s
ﬂ'u\ are. oo o*fnul-.; o mul-

lej"j & MmetnY b:) o Colvin  vettar 3
Kw— - @lvmna (Mo-\ Compui-shvedl

'*
ORSELECS pitant) ¥

@ L"hur m binoHew s (m (onu.f}u;\)

| ,_a| R, a(l‘x|+a( ""\’9‘)
% |5
H O, wn.ws, ;
s~V

ok don roﬁad—s

kb'l‘\(k ‘h*" ‘h"\ﬁ — (all ‘)"’(Q“‘Rg )‘.(ac}”s)
al"‘l “\t‘xa. “u"_\

gl 3 o.+'x,_a,'-\- -l-‘x.‘a,, = Lx

BRiea

r'—J,'W
x’\,
S




(D) (% %) ) Ml m"’">
s 0%+ g e %%

ok don rdhd-s

(T R (a"*‘):f(a“*‘ 4.(“3”3
V% a‘._‘x,_ “u"_s




l

AS On tkmr\g of Ha 2'.‘.‘5 “(‘f""‘"“ . O 4 6.a \ /%, G«‘X.+a( +A|>9‘
. M » 1‘- =
Mﬂd}, b Can w it fo chck e G“‘ +dz,_¥.._+623

3
L]»laARI‘rY PROPERTY ¢ #(.: rmd-s

ik 4+ d hohe. btk = (a" ')+(Q“** 4.("3”3>
C“\("vﬁ F:) (?' ) < Gy, % ' a“‘x.- qt‘ .’3
C“j* ‘\"v-) " "

LHS = (cu,du‘) B+ (cu,.+ Jv,.) a, Wik leade o

= € (ndye -t m)+ (4l i) @ l""%f) A’(

= RHS.

b; < 'ﬂo.-vx,_a,'.\- +‘x.‘a“ = L a
etk
The gmus!l foom e
3&A4 O, winy
A - ( ) s

(—-Am—y : A"’ (Z“&"}
TRz




As Gn exomple o Ao 2P apomeak s
\»Rl“}, W Con e if fo chck

LIEARETY_FROpERTY:

e AN
8 ®, (oo G

LHS = (culdu‘) a‘ teed (C“..J‘ Jv“)és,,
= C (“.811' -t u,\i',:)-i &("ﬁ "\‘.i- ---+N,.a.‘)

= RHS.

Tn ofler wards | TA;C’%)’: As
‘1?0.\0\» O e Frpns Formatdion

TA ‘ IK“ ——9[\’(‘“
‘ﬁl"‘ﬁma A—G M = mxn  motNOS

Mxn M raal aupedeg.




AS on '-“M[’\L ’+ N 2':'—& arfn'“l',’
wiliby, be Can wse B do deck

|LINEARTTY PRoPERTY

LHS = (cu,a.clu‘) B+ (cu,.+ Jv.‘)&',,
= € (Wdy+ ot Waly )+ A48 —rvinid)
= RHS.

Tv\ Oﬂ‘r Notoks ) T'; CR") s= A";:
Yiady & (s Foanns Formedion

T, K ~K
‘&" Ma A‘ € M = mxn rotnod

MXa (A real Qapeles .

-~ % ' Q N A
w:(; ): oc,(e)-}...-e'x,‘ 5);- S x e,
N 0 ( jg‘ .’

P
l

L O‘O\\u Thet P tw foet ) “-—"'-1‘
IW Heas ﬁ!mh'oa T : Kh —il?\
oSS W {Ws  wow (;; 6 Mmefx

"YM’M) I{Er wWa Wk

[ 2

Houm (by l.a..m'c., 5 T)
T1G) = T ‘J) i

’]' ((,) ( (v...)

3 veine

T)



P
I

L cloa flat, = o, 0_*'_1
‘l\l.u- quﬁ»wh'm T'- Kh—"?\
OB W s W (IS 6 e

oastraetton ). T wn wrle

)
(e l.m‘zq A4 T)
T =T(Z%§)- i (&)

rA £ )
TE) - TG
S

s
-A7

with A n Mmxn  motrn

1}

(‘bM e
% T)



EMP'&Z) C'\\Rn- o€ |&“ 5 def- prode~ot-
wih. o Osbweo o L.T. T‘ \K“"’R

T clox ot , = B, M‘_t_’_i
‘l\\l-u- quﬁ’wh'm T'- Kh—"?\
VSS W fWs v (:s 6. MmefaXx

Frnstowerto, ), TF wn wele
Tl 2
P l; { J=v J

flom by Liwsaty o} T)
/,(,;).,_T(Jé: -;cj'ij): :’éij(i})

-8
= T - T@
4 L) "

-~ —
= -A (st

l
¢
~
q,
=A%
7‘)

with A Gh Mrn Moty

[ 2

vesine
T)



/ T=|WJA (rqqx;f’, )

Emp,.ﬂ G B IR, det prodear
wh. o Osbwes o L.T. T\K"’P\

A (T&)-T @) (84, - &%)

| %n

=(G‘ T Gn) < ta.




E 2 ) )
)‘&n;:'-7 J A = (T}a) T{t‘) = Ep &"l’

~ (Vs ,"' y
"gl‘”‘? - < " -" ?-" :A.th - y" %
K (‘/«)(" W1 |y */,-)

EMP'&Z) C'\\Rn- o€ |&“ 5 def- prode~ot-
wih. o Osbweo o L.T. T‘ \K“"’K

A= [T@-T) - i% - 24.)

%2 A"O.‘Q.ch\ wik mudrices

Am vaprices

¢ Mmwst ba 0"- SM—“MJ*M:“ (\wn. n.\e'.)

o &dd wn ey .
"3"3 KA I
(5oa"("'3 ("-“)

* Comwmvistine 1 A+R = R A

® Gtsoctethve (A+B)-\-Q‘-‘ A+(B+C)

o aNithve dkty + A40 = A

T 2e o iy

o Al hvrn A+EAY=0

€ rwqai e e
e ConceWodipm : A*B = C_-té*,;? .A‘:'Zh ’



%2 A"O.‘Q.ch\ wik mudrices

Am vaprices

o mwst b o} SM—“MJ*M:“ (¥¢n| n.\ey.)

o Add wn bn niy , ey
0 « =\ . o o ?(l t -l)
(5 o 3 (“ (I 2 U ¢
® Commvistive 1+ A+B = BeA
® Gesvcietve (A+B)-\-Q A+(R+C)
e aNitive WH-D A-}O A

T 2aco oderly
o adddhw thewrs A-c-(— =0

"’-’ﬁ"\ eV asvhriey
e Conece Wty : A*B C_-|.B = Ag

Cealor vam Bl cabion

[ M“H."D el Lnivy b’ L LYY SC-O.\N' e. 9.
O I =\ (0 S =%
(s L) ‘L) 9 0 ¢

o Kstrdopwty: ((A+rBl=cA+cB

EMA = cA+aA
4 C“DA = c.(olA)

(U[t\sﬂ-: Mwm s & Vechr Srgq_>




M“l“""['jm Medrea ¢ A Mxn 6 1*"

AD 35 dubiwd when nz=)
BA it dbwd wlen m=p

T X
ASSM 'l‘.,-, B:(:.---t') A

)
t,

the AR := (AL‘ Ac,>
) V1

So M kP colwmn of AR s

%2 6'0.‘1ch\ wik mudrices

I\m waenices 3

¢ Mmwst ba "'— SM—“MJ*M:“ (krn. n.\cn)

o &dd wn ey .
0\-’\.3bjt oﬂ}o .“.“' “"\)
(5oz+("'3?("-“

* Commviopive 1 A+R = DA

® Gtsoctethve (A+B)-|-Q‘-‘ A+(B+C)

o aNithve ity 1 A+0«__=A:

LD el
o Al hvrn A+EAY=0

< N ve
e ConceWWoHpn : A"’B’ c—*ga‘:; .A":Eﬁ ’
) Man’"n el Lﬁ% bl, ‘“\-g Sco\asr (.3 .
S(on-t).__(o s -3 ’
R0 % 190¢
° k&l—ﬁ\db‘vﬂ’ : c(ﬂfB) zcAreB

&r&)A = cA-(-AA
g C“\)A = c.(olA)

(U[t\wﬂ': Mwm s & Vechr 8re.en_>



Mul.\-,'[lgzg Mediey ¢ A Mxn B 1*"
AD 5 dubiwh whn n=d
BA is debmd when LA

By
piwe net, B [Ed)

R
thm AR := (AL‘ A§r>
) \ 1~

7

o,
nia 0) f femilonr B row

o A ot uh e KA Gl o B




M.,[.\-:[ln:g Medicy ¢ A Mxn 6 1*"
AD i dubiwh Whea m=)
BA. H MM ’AA“\ m:?

T 1
ASswne, n= B=(:""r) :

)

l
t, ¢

P AR (AL‘ - AL
l !

° j ]
: Q_i't‘:wff))
A

o A Jofd i KA Glown 4 B

o d:s-fn'kbﬁw'!-; : AB (-’ICB'-'(;(A@‘N'@O
(B+30) A -pBARY(CA)

¢ NOT Commntetive : AR # BA i gensel

(ool D=6 DALY



° rowd\ o{. A Wodriy /\m neany

A-Ac -t A (n fmn)

o d:s-fr\'&bh‘w'!-; : AB "'{CB-"[;(A&)‘“@O
(B+30) A -pBARY(CA)

* NOT ommsptive: AD £ BA i gemsl
1 099 R R N AT N B P
o a,“cr_c‘ﬂ-hn'lj Wl ¢ (A%)C <A (BC) .

C‘M checle "D havd ) Ipl»l— Tt Aol
Wﬂ*’co-lb Froen ‘ha’m'.l-a % matel o3
0 e reps  ond  prodeehs oo

convp eI en (JQ.\. Gatow > .




o mulHplcvwe wvese T T 3u~w‘\, Na; o rowd\ of o wodehe: /\" LTV
6nd m(.) (quAr. Medrics  have the A-Ac -t A (i fmo)
v

. “ . Y -
rC‘S&w\oh? ‘j, L L‘“\'S\M Mvuja.. . s .(hv\h'fn P\Nf;%’

™ N
beﬁlﬂhsuAbngm. T:('| O)-—-(a “'Ev;)

N .
A 1S lavwrbb\ 4\1*-'. exisés A Ny wn D . ‘ L ,L

nxw

racs M (el s inen ) sotigys N R
AM - I“ =MA.- ']Nj AI., < (Af' '-'Atu) < (a. "’a"n)tA"I..A
s | Lo
E)mmr\o. : (”\ :) C\ ’L) 2 d;h 5:»6) o d“ﬂr\'\vbﬁm'o-; : A({)B NCB"'(!(A@"xm
L d/ve « nihe (63+3C) A -6 BAN(CA)
A = (o0-3e) Iz . o NOT Commutetive ! AR #BA i ym.rul
Se i{— 4114—(&) 2= o= be +O, run t.ts.(:,:)(o‘ :S‘(:: *(‘s :)’(T;)(i :)
. 4 - ; <T
M:= %(:1 (_, :) sersbe, AM=T, ¢ astociviy el ! (AR)C - A (BC).
(M yor tan clach MA °T,_) ) C{M checle "D havd , |,w. M Folws

Wﬂ*’co-lb Froen ‘l‘h’md-a % matel o3
0 e reps  ond  prodeehs oo

convp IOt en (.h.\. Gatow ).




° Mu(ﬂf\o‘uﬂm tnvese * L jm‘\' NO;
6N on CquAr.  Medrics have, e
geseibltmn o o “ et -sideh Mema ¥

Defitbon: Ly A by 01 nxn puds
A is invebb if et exists G new
raacy M (e ibs I ) SOty

AM= T, = MA.

Exarple : ("\ 5)(“‘ "") [ M)
- c d/\c «
S—

z 0«\'&0.
A = (o3 T, .

So ¥ duk(f) = sd-be £0, um
M:= %a) (‘* ':) setsbie, AM=T,

-l

(M \rv Un Clach MA ‘T,_) )

W woudlly write A7 o e drese.
Stnee. ABR'A™ = AA =T, o
AR)"' = BR'A.




o mulffplicive tavese 7 To gamnd, No;

6nd o= CqWAre  Medric have,

fﬂaw\?\w? s N “beth-sideh Mo s

Defitbon: Ly A by 01 nxn puds

A is TnvrbbC if flu exists Ga nen

raacty M (e 3t ) sotiy iy
AM= T, = MA.

Exarpls : ("\ 5)(“ “") [P M)
- c d/\c « et ad-be
S—
A = (a3 T, .

So ¥ du(p):=oh-be 0, thun
M:= Lﬂ?} (‘k o) seste AM=T,

-l

(M You clach MA ‘T,_) )

W woudlly write A7 o e drese.
St ABR'A" = AA =T, veon
(AR)Y"' = R'A™.

Oni e ‘ﬂ\ﬂ*‘\t aljibm“ orwh’-ﬂ -

Tm.qm.\a. 0‘— O MAafx ¢

P —r———
+
o A' Mmen 2 A’ Nem , 58’«\&1

Ca). = A
* (B 0 o y Jt
C.ca. (.,3;):(‘ ' 3&
* BR) < 8"
Pref C(AD))U : (A’B)J‘ < é‘\jkl'u

=7 buop= ZO8L(A), = (8%, .0
. g _‘J
° fx.‘o =(‘2. - "n)(ysn> = (tk)‘j
So ARhg = *(Az)§ =%y
= %.(Ay)




Exvdsc.‘\ A/‘B nxn ; % inverhble

Calawmie (F) A B-'>k ,

n
lExu-o.‘sr. A mxn , % ¢ R ) it
S

’kAA,;‘:O. Stow MA#'é.
(e wh is NARN ]

EY:u’f—":L An nxn mogex A i o'm_wgml

-4_ *AA: ‘In. Ck._c,\.. M- A Whwan
Vetlers a} 6vR Mﬁjom} Wil vectoss,

Oni e ‘ﬂ\ﬂ-"‘\t aljibm“ orwl-:n -

Tm.qm.\n. 01— O Maftx
,_—W

¢ A mwen 2 *A’ Nem , 53'“\&1
CA):’ Ay

* (| 0o o0 J J

o (36

* (AR) < “B"A

?_r:l-= C(AD))'J =(Aﬁ)J. < éajkl'u

J J
o 6‘(6 =('x‘ 1‘,)(1) = (t;{-‘)‘-i
So (AR) 4= “(A3)g="<"Ay
= %-(Ag)

o If *A =A (q..\') pess. 'F A m)’

’ﬂ"\ A 8 &Mnu"'}(. .
vV —




Exvdso.‘\ A/‘B nxn ; ™ invvt—ib\c..

Calawmie (F)A B-‘>k

BARBAB Y SBAR = BA'S

lExu-o.‘sr. A mxn , Qélf\n ) it
’QAA,;‘:B Stow MA"é.
(e wh is NARN ]

1A2)° = Az-A% = T(AR) A% ‘@3
=0 = A#:0. o

Eyg_rc.;p_ An Nxv Mo

A i Wfﬂm'
¥ Ap=T,. Chece Hoar 1 wlomn

Verbers 0. 6w ) Wil veetoss,

Fr gt
( (50‘): (4-‘:,7)(‘( ) -4

= a‘-‘i eh Giediz O,
Q*J?

é 3 CGMPM"A’ ltnisc M&M«s‘




Exvczso.\ AI'[’) nxn ; % inverhble

Cﬁ‘th\ak (ﬁ A B-'>k .

BARBALE SBAR ' = BA'S

lExudsg A mxn , :élf\n ) it
’kAA,;‘:CA) Stow MA#-B.
(e wh is NARN ]

1A2)° = Az-A% = T(AR) A% ‘*l’i:
=0 = A#:0. o

‘E)tu'f:'scs An nxn mogex A i o'm_wﬂml

o+ *RA= In- Cheek tor 1 wlvmn

.}
Vbers 0. 6o vve) Wl vectoes,

Frog Wre
(o) (G )6

= &';-R"ti N ﬁ;-& = 0.
641

% 3 CGMFu’m’ |t -(-rw‘fom,‘

Suﬂmg Phet
§:RT->R" by v B
od

men

TR 2R” has ratex A
‘Th CLompes iHtn ToS

TS
is dt.fhru\, t)sou 'R rM AR .
Thisrsun = AR is 4he rotor & ToS.
Pk : (TeS)(@,) = T(S(&))
“T(L ) = AL P colvwn
AR, ]

t«wﬂo hows V'Q



é 3 CGMPO)‘"\’ ltnes e -‘rw'foms‘

Suﬂmg Phet
Nz P

S:RT=R" hay o BB
ok

men

TR 2R” has rate A
(nL CLompes iHtn ToG

/\h
gRF = R 5 T)
s clefind | ﬂﬁumrm AR .

Thsres = AR is the motor o To§.

Pt (ToS)(2,) = T(SE)

-T(L)-AL k2 colvwn
'[* of-AR.

t«wﬂo hows V'Q

E*M\; Aﬁ hind ‘f rnfju.#qm ]
sefsfiey T'= T Ond 1S not

inverhbie (\,Aj ). e e Soaa s
Fra fr B maawx AL




As o rlwﬁl;a'lnj chuole, ltbh Sev if
4y vy fr prejestm st

ﬁ'-'-‘;:("_: fam befire . Cv'lu."at’_
dek (A= 0, So ih's non ~Mvrtb ;  a~d

I+l 12434 | [S 10
ﬂ _LL\#‘IZ :'4'1'-) “'(‘“‘) A.

Extros‘ssj Lt T = Rs ok §= Ky
by rotehion Thewgh gl o9y Hapsaly.
Use e Thomin b rdheme  fhe Formut,
o ws (O+g) Gl 5n (©+9).

LExw-:s-Z) Shows hnat % 252 orfnmp

mobix s P ™Mal of o rokties

O G Slod wm.fo:--l wlthh a r'.flo.u-hn.

é 3 CGMPM"A’ ltnes e -@«w&m,‘

Suﬂmg Phet
S:l&r"’lKn hos Ov::;:\ 13
o«A

TR 2R™ hns ratx A
(]1& comr.nh‘h Tog
/\m
IK = R" D T)
s dLM,Q)SOU'ﬂ*rM AR .

Thsres = AR is the motor o To§.
Pt (ToS)(2,) = T(SE)
-T(u— AL IB colvwn
AR, ]

t«M\o hows V'C

rEer‘; A» kind of projecton T
Sefs fled T°T-l Ord 1S ot

inverhbie (W:] ). e e Soaa s
P F B m»xA:AA w A




As o rlwﬁl;a'lnj chuole, ltbh Sev if
4y vy fr prejestm st
ﬁ'-:‘;:('t:) fam befire . Cv'lu."at’_
dek (A) 20, So th's non ~mvertbl(; o~k
el 12+%4 S 1o
A= & oy ) = (5 %) A
Ext(os‘sgj Lt T= RB ok = K/«
by rotehion Thewgh gl o9y Hapsaly.
Use B Thontn b rheme  fhe Formut,
T s (048) &ad s5in (B0+9).
CosB 1"\0) s g -s{kf) wBeg) —sn(0+y)
(.fmo w3 p (mf uS/ (I\"\(&-&f) e O+
berovye Re‘&ﬂ N*'
LExw-:s-Z) Shows hnat c«rg 252 or finmpna
modix s N Wald of a4 robtes
O G Slod wu..fo:«l wlthh a r'.flc.eb”us.

¢
(f,i',_) gmsf.Jllalleo.a-l*ac- on m3

e
LV ) “ &, =0 ~\7 Mo—-\::‘

'] Losf -smd
b V Mml- (‘.7,‘9 Ld_S&) ( ng co(; t‘ ¢ f-é.S ).

2?_ 4. Deteaminents (3"3 s )




As o r"*’ﬁ‘)"'"j chuole, ltbh Sev if
4 Ay fr o prejestm st
ﬁ--f;.-("_:) from befpe.  Corbitety

dek (A= 0, So th's non ~Mvrtb ;  a~d

A= L (l‘*t“ 17+ ) <L(54)A.

15 Lyl 249t w

EXtrcs‘s:) Lt T = Rg ok §= Ky
b rttetion Fheamh o 0 ¢ rupuny,
Use e Thomin b rdheme  fhe Formut,
T s (048) &ad s5in (B0+9).

(c-se sb\o)(m,r -sikf): (o.»em -m(u;z)
S wip ““f s S+ ) cn(O+
berovae Re"&ﬂ' N‘,' i
LEYU‘GS{) Shows hnat % 252 orfnmp

mobix s P ™Mal of o rokties

O G Slod wm.fo:--l wlthh a r'.flc.eb“u\.

(a‘, a") Sertshy IGAl =002 | = 3y on 3

- errele
L U U &|°&;=0 =2 [T VW

® g e (20 ) g [0 o) fssng [ O
fing s6 fing —oofé n6 s (0 —| .

2?_ 4. Deteaminents (3"3 )

F 2%} Adnrinents, Wl
\3 "c},_"‘zj‘ .
Clu.—\)_ DG,2)=-D%,5) [a

B(%,5)= | Y

*2 Yo

4 (e )
o~ also H (ay +bi, 5':) = e 8(;, 3)453(4“5’)

,tb(;‘" i"“') = aﬂ(’.“/j)f 19(z2) [murl-

ls‘v\un\jj.

o if X dg e peallel, wo gur 0(..1;]9

(e 8(2,8)

-~ |V o

< 1)



2?_ 4. Deteaminents (3"3 )

Fbw 2"2 Mmu, L T
B(,3)= |13 )= mgammy.

*2 Yo
Oy 5G,2)= -D3) [apeone
ok oo B (aj‘ +bi %) =0 5(;, i)ﬁ?b(:‘f)

FHE, Gbt)~ aB#9)4196:0) [y

§o if X dq e pealln], e O (b ?)
(& s«:,{:_; c1) . Ak
Lot dafon 323 defemtnnts

67 (st fh‘p on

. [a ‘M.? D€)< -0(3,5,8)
]""r"ﬂj € -0(,‘,{: i)
T =-D@ .y

® (Mn'ﬂ\mlln}y] D(,':,j" kfﬂv.’.’:) -
" aDE,9E) ¢ 1D (;,5,?:' ) ek

¢ 40((‘;,(1/23 ) s 1-




Th c.\k"h'-l\\-j preparty :M.r'fu - &L} DQfgm:~A+s (3"3 c-..\u\

"y oty el alh Foo 1rl datnnwients, s
e°5‘) ‘8("“/@5‘) *@b(‘/*’o‘j‘) s x, .3.
=8 (;,;,7‘) =s =) D@ 8. $(5f,7)== l":. 9»\3 %Jam %Y, .

So B(%,9.8) = D(ExE, £9;§, 2688 Ouy DG, 2= D) [aonn

= £ onya 8,54 v B(agest, %)« DG, 25,506
ol ;'Slk S 0 Mj L 3 - 4 mulrl =
,‘“w‘h‘ .1‘.,1 pa(x,ﬁ‘l"ﬁ)‘ aS[*,j)f LS(gls) [ l\"\u"ajj

= L xiyaco(Ee) 2 g '

I Ry - i bo if R dG e pealil, g O Ciy)

39 ¥ Lot M& A %3 dekontinis
67 fb’l’fh‘p on

. [ cm.? Ry.e)= -0(35,8)
l""l"“‘j € -0 (% {15)
, =-da@ )

* {m'h\'."“"b] D(’.:,j‘, atrde ) =
aD(38) (LD (RGR) en.

e e a
'OCQIIQL/"’; ) = 1..'




’n\l G.\Mtl\\'j ')wr-.ﬁ’ ;M,rh'tl has-
! Lo 12 L2N )
of U‘) v r::of ¢ bed, W 94+ O

ey, f)(x,s‘j) B8(%,29)
ﬂ&ﬁ“ﬁ,’)t& =9,B(f3 ’) o.

So B(%,9.%)= 8(2*2 &7,9,2%&

f}‘]%ﬂr Dl BM(Q;’Q’ Dt )25 0 oy 2
e eqnel
< xigacEe)

A Ty = i
= X '),_3, "’)‘:.")3'1\ VKN
TX st T Ry 3= %39,

’

VaY) w
Mg G

.%. .
\ NN T EN ]

ZZ ,S- /rl‘& Cross -fnrM-f-




’n\l \M'—I\\'j rwjh.r!-’ :M.r'fu - ZZ ,S.. /rl‘& Cross -fﬂ"M'l-

n-F U\) Vtor ri'ﬂ'“u (V' ,M)- O: OD% -f,( ety e ‘R3
8(x,f5') < B8(%,25) C g, % g f .
ﬁz.sofﬁ,j)=° =) DR« £3y)=0. xx-, - l"; ;?,' ;‘b L"\"a‘h
> 40 3 +6, 1% 7:
So B (X'V'tg S(Z* & &719, 2{’\3\ fx,_%- %3 Y \ 3\’17&
= 49 Y2y, (G,QJ é\k) =
;:“:.,1 QAT X " oﬁf{’,“ﬂ - Y% t% Y, |
= oy \*\wcm./
:#\‘rk Wo\!‘wa' SR
J T o Cs .
- x' 3) *)‘L‘,’i\ +x.3"‘*’. S‘"'LL A‘MW""’ (7)) &IWy m
- xl‘);‘tz-*z“hig" ")'h"-‘. ) (pluw\s (:'L- N’ﬁﬂ""j 2 t o

C\M\w M S\‘)lﬁ), \‘N_‘\AV\
q,‘ X = -;,3

‘ "l 'ju
‘ "3‘ '3 ‘11-;'- ‘




4 8 The crots - produes

’DU"'*-«- for Vet tw |R3

(C ~
-3 S 0 e ,n h
:’ij : le,, h )‘bl '."\"3‘1.\
’ 3 "3 *ig \S 7'
rx,_j}- %3 Yo \ Y %
X% %Y,
\)‘\‘h~*t‘) / .

o S‘lh(,g Aqu\‘\lmff (7)) G.I*U'nﬂhy ‘n
Columas (n L. Nnrrpj Lt o
Choraps 5\73 wae_  have

- . S
(‘xx='—x‘x

oﬂ( —xl'h. 4.)“(‘5“)

‘b“-a

o

- =

= .).(so(\]u&) d o
-l-n)\c. -rw«kd-




’ f""ﬁ)"" b(’i'i'j) =0 4 S. ’rh Cross - prodmer
o():a-j.) -8(3,’%4)’ 0 )

= %4 L 439

Cs
<

o Defr. , Hor vetnr lﬁs

;XA s | E ;‘I'_
° u7‘3‘3|| + (= i)?. wv'l l::z. : ‘}; )‘bl %\’3‘];
Pk AR
(”‘p(g‘J)* (’:‘*'5) fx')-*:" \ 3\&‘1‘
tp L8
Z(x' i) * i'*l‘ (‘ t Zx*: XY, = T
;0 jJ Jn) T ) :"J. 3 J’J -Y",}..y)\,‘

Zl ¥ ',J Z x, xHA .Z_Ytzvi" \)&‘\h -sz),/ .

:<J c<J ‘J

4% ‘S’”‘& ALP:MWM-: ore, e.lkmj 'n

Columas (c.:.. N’Tf"j Lt o
1.9 ,‘? L8
ZIYf ‘Jj + {l. 7\\1 (va )(2—7,) c\«\w o S\}Q wa_ have

lfj _u.anl s 02 - 3 R R
=uXx 'D" . (1% X = "'x'x
Ry **U:,I;) o
- S
=)(o(:iak) éclo

trpre - prodd-




: 9
o lIznal*+(22Y = Ae o7
(i'u.‘i).(ﬁaj‘) + (;&,35:)& -
L [xig5= 59" + LX)+ Soxgiogg-
c‘j . %

Lo+ Ly - L Ingors « oyt
:‘] I<J v .

Z/*“-‘-*Z*’o‘—: ij(g_z
‘ﬁih P L‘)Jh)

= u.*ntra"?.

St %3 = IRNUGH eos® . gur
° 2 R X s

T e S

%

= [T ([g)" st e .




[ l;x-‘“z.p (i"-‘)?'r
(;x.‘i).(ﬁaj) + (:&*35;)& -

;Z‘l.(xijj' *jb.‘)t + i‘,)‘: );\ + :Z‘ﬁx;n;\5.55=

Foxdyi e Xyt -2 T v Orly
el /%M A

.<] .<J
Lo+ 50 = (g e
RN

S s ::.; = I%HD5N os® i g
T e T T

%

= [T ([g)" st e .

LM\-\u‘M Srsan LJ ;;d‘j’

o Now coruidn N rwplv.\..!,;r“&
(rﬁ-fvu-)\ b‘j {é’;’-" dg .




rmk"\‘lM srsan LJ )fd‘j.

o Now cewuidw Ha {,.,,,n,.u,,:,.«k

(r‘-f\nl-)‘ 5‘9 ér-‘
x*j4~

ﬁ'

4 x
o

Iy wvelaw \/

L
-

~
-

= A lizlljess ¢

B
2.(#x3)|
B(z,23)]

34,9



‘\/L-. sce\em -\-'i‘-la-—(n&.? (\'-... AQ.WM)
Wsatl b5 Somctuin, Gl o Siyved
\n\mn.’ Wik i (dﬁhu i} fx‘i

hoo P Some diccvhon &y i) SR
4 2 o st

e vn we oo —prtnet do

Comprie.  oOrtay ol c(t\‘o»)\..g ({ v

% fw-hg <), Rquetens o (lases

o

ue: 2 (L‘) inpetng «
nermel vithor 6.5
D S hovm .,..\ ,,,,.|_>
L'i AD.-n = 0\
TM'“U'NH? i
L L O TR .,(.
W pleay , oo
)

%N'“ See (n e HW. “ "n’—

7

P

\ &\U.:) (1 el Teihs 5:\_._)

5550 = U050 1sme]

=)":"5l‘ U e amn '1’ e
er-\u‘M Srsan LJ ;;dj.

° '“rﬂJ D'Nl.dkr ‘h..g pr\ul?;rd

(r('-l\fu.A 5‘3 *‘,’:)-"

4z .

Vi .
,Il_—_'_-_— [
gt o
Ty welaw \/‘:A“%“lﬂ')){l
= [ g Dl feos g

g
-

~
-

e (a'»p|

£50]



