
=/g / Zt
5urnv."r o ^ 1
lx Jq{e

AtVuqvrtL,\4 vv1 eChO.uriCS -
@

V/e qv"e Jtscur-rin? c\ sir."..,ptt s1rt.r,.,
'+-r r /1 au^.y u (o.,. vra s yh e qtu*-, to i th
h,r 6 1".tc t, 6 e )l

5 .t c\h cq(erer ov- hqLt t,"1€!er

= a, t/2, 
1,, s/zr I c\ ue o(t Crr

$o't pxcrqple j
q(( okreJ vc,. luer o{ J-+ (tr"u onJrl",.
Nn'ror"narrtev.r-) it the z- Acv-<.+ior,r) *r.
'bht'., l-;t"e \.\Z',, qy.e Z)+( wrrwbe;tr S€porof.&
-v7 it"t1 1"ns S huhJr {v-aLr,r -} to +)
r+ i= s/r, wz= -? -: *. + i
ri i,1) Jt = 1 0cnloe-r

Va[re o{ fu, corv€rlo,"Js
i,," depender',t uec{o* lw*)

rlL- ac h

*o an

ia 2!+t dLrm<^siohaf vecto,, spo.c<

.A t1

o.

rtd.

I a ')v4 s{ot.3eh €y-a, %Uorur 
Lu

vect"', lq'> d", thi-r e j+l

t-nphJioho\( S?o,Ce.

>

\ ,h> = y. ? /r")v\e {
v";--I

L

I
\

L_f

v>

wi{(

+r,Yequlir'-e L- \b h==-j
9t, \il

vL't - )D'

in,trrpv^"it lP**\t oi tl'<

KrobabLLi{,7 th..t ;l {t-,e

Syrteu.t LS ch the sfafe t

qhd Je ct we d\.tcr-{-ed 
" 

*a

t.nJ th. vo,./re w\zL



3e" e!-a( %uqntr','" stqte

vecto'r l?-'> d," f hi-r e j+r

i.n"eh-tior.,6.( spGce

in.,tev-pv^.{ l?^*\' 0J tl'"<

KrobabLLit,/ thr"t ;f th"
Syrte*. Ls ch the sfofq I

qhcL Je ct he 4.rcr+-eJ, *"

Ic"J the va/re w\zl

T*o hgw Cho.,( l,er,9 Lrg eIt'.,..,.^tS
. Th e Fn,e cirr st,.te r-,ur,{

I

L P^., l*) i^p firr a.u-r
h= -l

Uhcar- fcr*th \a€..tru Lt,

cr.v^t (.r. d".1. J,
\r )t W.a fr.uSL t^-ror.[ ,r,.,

:=.
Ve cto. sF*ce_, Ipr
St.-t,t'1 o\- AC ci.rcu
rut q. V.,ot;,t!^...{,
js hea( gh?rccs I

C n' [,, yu'aV' ^b'; 
lider

l-hr"s Strrcturr< t?) = iu*)

d.t.ur-r

d-F ?(r' ) t''r>
,'Ja.l- v-

r\l
itVJ !f

v^*

ir

o. tv>=,

+i
\rt'> = I ? ln)

^€-i 

v-1e I

I

'i

il

n 
" ?lr i. re *"*)' : \

q. Corr.rpiex

c.ohtoart to
i6_r Lv-rtr c-f

,o( tnL.k, t(

v>

,u L((

)t !^w=)

eh Lu f

tlr.,;= f

o.v^ tLc (.e

tdens

. /" at

J Yerl gehe-oL, ltt')t'

osr.tr,oh L.:e r-rli{{ Use

n> S of< ,rr.t\ f
lept'"t lz pvo bo,b a l,f e

$ruJi,'-, I t'.r pqntu



T*o vrg.n, cho.,t lrt"g L"g ett^.., .^ts
he Fn,e cLJr st,.tt n-rrnt

d̂
I z, : S7r?> =. L ?\ l*)

h=-i
Uhc a. farh \nesu lt,
cr.v^t (.t dc.t. J.

Cn' 1,, (rab^l"lllCer

\t t"v{ !g| u'tork tr^, a. cau ..Fjex
Vf cto. sFace_, Ih cohtnart to
St"t't'1 o'. Ac ci16s.6_r L4tr cr
hut q. y\1 .^thrph^{i.o( tntr\-, tli r ?ea.[ Thysics I

l-his Stv-rctu,.c )t")= T.ta^1v.,)
'"=-)

fUheu.., a)e d.r cutrrC

'r. r,1 9 ehe^oL ,

Foscf r,on uue c,.li{( Ure Ilo;= fat; <pG) (i>

lF> stofe rrrit\ Fen^ti.c(.e a.t';
IVtVt lz fro,bo,bil;t9 tJe4si,fvJ o{

(

)fL'dir.q t',"t pa-nfi./* o.t .,^*

T

Lv^ P /i rr a,r-\

2, -l-t !-r es-rerrf icrl to becov,r-rf
Cou^^ 4o-table n*li{,1 Ccrlp{.ex ve.y-,o,,

/-'\ ' t A\!) l'+ l) [r a V rcf o,, cx", d E 
^ 

c oh,.\
\-ru*obeu- ,< /+ rS a(So o Ve cf o,r_

A\
\v

Z\t< Iv

t<t l\l-l

S f o.*Jo

irf-ex

4-(A+

@, +

etc,

We olro de-f(,-,e
pr"o duct (,A, o

( A, s
t A.s t"'u F l, ., (

aaA (K-A, B) =

=

V* guiv"<. (n,,4)
ar<t 1 tqt.'y elra i

\Ar, A^, orl cs

a) r .<A +L -U

4,),z\
-/l = r<-t A $ r-, B

hpl** Lr.rner

/L (A, B )

(6. A)"
ir ."o.(

.+ r - - ., lJr
A) 1- _ I,o(3,A\J'

&Y (A.B)

>o u^[r-ts A= O

J sia'r'(ou to "thu nea(

Iit".6.-(t i,. dnpehc\ 
"^{

=; C-r-r-.r , ! (h-. /V

N
<lLt )'f-

c3l
CnA^= O

CO\-l- e



lh*)

t bE

V/e ,u.[(

?\lsica-LL1
ah d [vu'* )

o,r J h o g o * 
^ 

(.

*rtl
I 6t61{ F\^obab r/;-tg

A_{

!^€ 7uine th"t o\rv-

d cs tar. t ste.te s

."itt- v\i ttuz v14e_,

('"i>'\
or utsinS D. ( afrour
otttoc".,i,..g

( J e h tnaJ
(tqi>, [v.u, = :v, I*z w?

z + wa

i.r , INofe {on lp^) f'.{ur)

r,. \ /I )\ i ?,,, \ \\)p), tw>) = l 4' [ha'r- 't=-j )

= L =- i,'p^\'
^ =-) ut =-)

l - ,)-1?+[ =t :1*t*) =l
-1e,

i
f7
1t

V!=

2,].t r,s es-reqticrI to be.oru__rf

Cct+,4".t cnb le q:itl Cc1,,," ptsx vecj-.orr

-'\ r /\\u l'+ 4 Lr a v€cfo, o.r,d c a.

nu,-be- ,</+r.S a(so o Vecf

@E

-o s) r ,<A
/:\

-1, <.)1=

& ( A +

@, +

p+-\-lr

++tcB

rLt A + /<, I

C O l-.^

Or

g (a {(J,

irlxx

Co-r e

We o. lro de-[(he
p r,o d r. t (,A., o

(A, s

tl..s c^^.pJi., (

qr,.'J (,-A., B)--

=

V* guir,r< (n,,0)

atr<t 1 LVt\? elr* i

\Ar, Ar, .-. AryI .t
,NL+ 7 C;A,-= o

c=l

hPle* Lhhe'v..

^* 
(A, B)

(6-4)*
ir ."o(

-i r . .,1I
A) J- - f,o(3,A\J

LY (A,B)

>o u^[t-t-f /+= O

J sir."'t(o, to 'th* nea(

lct" ro-[, i a dnpehd*^{

=i C-+o , !<n -( /V



We w.t(
V\lsico-L[1
ar, d [vw,7 )

=

*T-tlloto.[ irrobrr brl;-t1
A_+

@r.7,Uuv.e thot ovv
disti*.t sto.tes lho)
."ItL- v\i ttuz r,rurt be

J eh <raJ

:" *'u a=

?n I *')

on1,\o go*o(.

( ," i>,1 hz)) = o
ov^ usit S D..o.ts $.r(( r,rot,^6csur

$ vr= Co be

(v",!\-=) 
=

^'z:fu?
w'z * wz

fuofe {on I

(tp>, rp>) =

L.
( t2n- l'

=- 2-t \ )"rr \
w=_)

l?nl '= t

-J

il

L

o.(toc^.,ir.9 WZ

( t'".. i >, \tu=)) .

(

=t l,

g

i
\"
LJ

hn=
: 1*l*) =l

3, Ho- Cc\v.l k/e tsn€aJuv^e Ja

Exq.r"r.1 r.h€ cnJuviol ,o[, y>euf.ot
t .-l i t \ q, o ht. .^ an g,, [ ,^ ,- v.h o r-,,"

f

J o.nd qgr eL.'< vj/1 orr"^L

o. f o\^-1 j'

< n 6., vu

A
C ne ate c^ be o.,-_, b1 h.o{i,-, I G g ^,ol o.fov..r-r- Ln crh 6v€rl *^rh cc\ €-tc cr. e
*r lthv"o'9h o'. holu, p6-s/ firo.-r9l slits
qhJ Gre JeFan^r^.te d occorJ (.,n7 fo
Pz Va-l oe-r b,J o.h iahohaogeheo0r
v-njn.t.. $Leld i ,."

, Stern- Ge'rtc'.ch
L g ScO\nr UCOtr..f

( cr+lc Z
- AL Bz

Nf t 
-t\l ote l= =

{5ou.cg ?+
AE

)^- = + /f., v-t^tz

-p,3 t

3o.9



3' Ho- ccrn k/e vraeo.5orrq Ja 1
E x a ,"lnr. h € th J u v i ol ua(, h et_tt.o I

: 
t t \ q' o hf tu^^ an'' g ', [ ,^,'- v\ o'--.r

o. f ovHs

e"r{ov1,.

J ahd q9hetr'q vhon 
"nL A

r>J\- y^e ot L€ c^ beor-.' b7 heoti,. I c\ 3^5.
o+ qtornr Ln crh ovr,,4 .^rh rc\ f -rc a(e
J. I Ithv^ough or hol., (&s/ tlrougL, srits
ahc{ 0re rqFan^c"te d GccorJ ,^1 fo
Pz Va,l tter bj o.r-\ iahot,,..ogeheot,lr
V\., a.cr un e t r-) .r _rc *ield. i ,."

E ___L__f,--_fj-t=:::

b e o.r". o( 77

Q e sior^. o6.*r
(-4 f^ , il)Le(n-berLcrch

/ s1 +b Z

t ^ ^)- ?,-' b 'ti3

-\ --_ e/l=-==
dt

\tyr.w
f̂,

\[ otr

5or."

,lA--- +L

il.>r. )='/, i I?>= 7+,trl *'/") t ?-y-,1 -'tr)

l$ eqcL, a{o'-., i-r it th* state Lq,>

h",d \l otoi-hJ crr^r ohqlqa.J, fL"er.

\?r,r,l'N o.fo*-,r ,,ri(( b< ir,,

lV-,,.\N tt ,1 t/ ri

S.n". tL..tre ov^€ ?.obab.{it(rr th.r"
ht'hrbevs V€c6nr( va.Lgrp erecu,r^c^t* c^J
\t be.oh.€r Ia,,-le,

Curce Jz r.s J*t<trvr\io<J (qf.u-

+ a f eak

- z Peak

hae o-roheYt-,entt

tt-'g -Stcrvr.< Vcr. lu1,
A-I.I

I u,; t (t. 1,. \tr/ = L, i^rlryz)
w---- )E

C c.[f qJ "t\ne

{.r".tLor."

of Jz 'rr.ft ne {,LJvA

Cr., C{ a I t/-, e G, S t: r 1 d
b^eaSu!.t

- 

\v> = [- 3tz)
Ja = -t/,

ke Jr.t.'.o'',, "{ tt"r L^)GUe

Sokhe,rhat stna!.ge ?"



l-oi. )=o/, ; I?>= ?+lrl *,/.) , tyrl_,tr)

T+ eqc | "..{o*. is il tq* stal
tr",& N otor-s crr^t crhor/i*.J

,ra\?+,tl rV qfo*,r wl(( b<.v.,

I v-,/nl N t\ ,1 t/ rr

A

)

L u>
+lLn eh

+ e f eak

- ts Pe,.k

)cnce tf,tre o'v"€ ?.obabi{it(cr th.r"
huL"''bers b €car.( vnn6r-p e\c( Lrt-c^t< cAJ;
Nft-tr\ OQeotaa€f [.av^?g,

Curce JZ t-t J* L.n,.',-.i,.,<J (q{e.

haeqsoheYi,..,e.t; of J* u:i( ne{.urA

tt'tg SIC-tw.< VOlu( Crt L{af V-Le q,f eve 4
+1

t v> = T. ?-rl r*) T^t'" -, \ v> = [- 3rz )
w?---j Ja= -t/,

C o.[tqJ '*tIe ke dr.tlo,^ o$ tL.t LuGVe

{.,t .tio"" . 3 ok^ e,lh o.t stnar,r 9€ ?"

ecr.va Ogl€u,-6.tov^-t ah tU e

po.e e o4 sCot.s Ii+l/6.,.t tro.u)
aJ Svch c\^ op€u^^{or C *r"t obel

r\11(f(lA)+16>) E Olr)+CtB)
/

o, ( rc\A>)

rlvl o v' tt-r o h o w vv', ct, 
( b q s i S

/r t '1, L Lh

\

C1
i r'""> 

J, -)Stas;

I'
O1.

r^lt l rr\1, \wr l(Jlh.) =
(

C. rV..

we Co.n q,ssociatr
(z jr,) x(zJ'*') ^o:lrr.r,v

=

(.YM' \-l

- "t I o\t1

Cokr. f l-et n lvL. b q*

O l,-) = i.o",^lr,')
tr,= _)

S i,v'r" frl y,^: v" i tr () t"")

No6.

O=
w'wr.



/:-h
)\ext q([o,^r O Lo act o!-] cL 3e^'tr6,q \1.9

Vecfo,. \v> t l?,>: Otp)
We cah e x p re tr tg,> b t v'> i', trn'*^t
oJ oo!^ bcr_rr,r It*>t , .,

'-) s'" g J
[]

lp> = I ?,n lr.> o',J ly'') = L ?:'lv"')
b=-L *'=-\

I
2t,q.rt tVvtHo-

\t')

S ?, \rel
w1

?'* \u" )

Ia tt
j

{1
a-

w =-)

,
t7
{__.

ht=-)

)
5?
ll

Y"' 
= -)

O*,* \r,"') { O*

or,* p." 
1 Iu",)

.\
d

It'
(7A

= L vh4f
wt' h =')

ov^s of4 tl. e

t.s (i+l {brnt.sf oce

-ot
sC,

ec-r. v/' O

O\C e O

af.t, L- Ll,1

-\

oJ SrcI-, c\h op<n^o{ot C *',r"t obel

(f r A)+ f 6>)
it

O ( rc\n))

C-fy.. c"\^ ov.tt ro!-\owvy.,a( bctsis ilv,r>l j-tshsl
we Cai-\ o.-t.ror,ot* O -"tL\ o\v1

(2 1r,; x(z,J+,) w,o,Lr-rv af co!r. yt-*t tnut'hb**
I

O lw) = L"Ow,vy 1u')
l"'= -)

S i,r-r" f"ly ,.,.: v.i t< O tn") cvr tr r*,, cr I ouv. basis
\

Nof , (v," lolr") = (t*">.,7".o.,*\w')
!r.'=- \

g.t
L d,, (tu.").lra., )

,'=--j *-' '/

= C*,trh

O = O*,^n= (v-,\ otr>



/-}\Next o.tto,^r C to o,ct oh c\ Te^'.n"o,( e!)
Vecfo- \v> t l?,>: O lV)
lrve co.h €x presr tg,> b tV'> i*, ten,,nt
oJ oo,. bcrsr'r It*>(

i '-) !h'' <J '

i)
lur fltY) = L +-rr[^"> ov.,J ly') = L ?:, 1*')

h=-! *'=-L

Ho- q.,r'r ?;, b ?4 \retr.t*J 
3jr-

r .t fl ?t. r 1i

\t'): O L F*\n")
vn=-) w=-) 

J. 
*-

{1 -t , r"n,)L vvn'vn I

) , "'--1
t7?

, 
t h I -\

vt'-

I, (P ! Iu",)
= l\a4 ,\ 

) 
|

h'.

Vegu\an wsSt^iv
wtet( fipJt cati.*u.,

T-, o*'* ?6U
W1 t

I
C

rna =-i

or,-j \[o;
or_r_, 

I I 
*:-,

\ w\ cr,-i 
/\, ,

<c

.t
nrl

\,^)

I

rt\ . . r\''- lr) "J, J-t

ot-' i or-, i-,
l' n .)l

i

r\V. LJ' ..-),I -)rJ-t

3o*o I

frrix

OP

z

r.J t/ra

)

w1 )

dt a

hao

fq

VW

ta o.

%

.1
ot

iwl

\l.tl

)

oq.
t,_

+h

oP?

,1o.,-
I

q tt O

\+ttn
j
f=L

V+1 =-

L\,
L

\rq= -

)

-1

e

=

Ctn

v1 
3

inr

1)

U-

0

J'li

c
t

Fj

z

t

i\
o
I

(

o

ce

'\€

z

rn

?

/\

t
I

i

lr

?

/
I

I

\

\

a

I?

I

?

-i

to l"
I

i
ctL

ha e.-

f

ov

i

f

)l

z

.,

I
I

U

i
c(:
)(

=

O

h

lt

b)

'l-1. 
us J"

U-
+



oi, oi i-r
'rJ 

o)'
;\. : n")-) ) ui-',)-r

i

r) r\\J \-/ \ ..-), I ")rJ-t

oqiot* tl.n oPtu'a$or J:t
z

I tha 61v'\ 3rtto,,r t/vtovr^+-rttnt-,

t\- z Jin".tio,"'.
tol" r rJa l.nr) = +L*z \r..,*)
iJ
? rz , ''L Y,.to".)= LfLv J.(*)
!r4 =-- q =-J y4 t 1*)

= i Jrw,)L
w'= -)

/t) o o \ a Jiosoarof

= [ o I(i-,) ', \ h,aaf,zix
\r \\ ' ' ,, I\ o t,(-l) /

s5

itw

t

TL' us Jz

\
+

Thit co.vr b< vuvl ton.kLuG..'J

C-iv.H J=r we con $,nJ t\. sfa.{*r \v")
L

+ diaqonr.( w-tctfv,x elevr,e,ntt \,^,

I-"f 3rr".u.ot, 9 tv€Ll c\h of?,rcxfot O

L+ O f \): I lr) t-nl€ cor(i \I)
qh aigtnv<ctou o-$ ot.t J ot4

8,g.rr va[ur o{ O"
o?

S{-ou-tiu-,-,r kJit-t- o"h oFe'o1tor Ja
I

'lILt ei3ths t.^1 ., cr.r.r stofer r^:it\

d"f L4Lt< vo.(uer .f'JZ cr.r-,J tr"e

€tger.vc^(ueJ q.re thog* vafu€r

S ? * nn e Ln X ci- Ph o h

i^rt lits \."l€ sho-lJ
cr.nd stqf.r l^)*,
o be \ ih X ); \-),

, .6Pond J, lh)z = trrn"

1 7-, 1 a'"'d z

, .o? ,6P , oft'to.VQ Jr , ),r. J=

Iv4>, a'.j 
"-)Z

. oP

= 1-, vr, I ,r)" , J , 14 ) =1^n l^)7

*!-.tr" SJl*)a


