Fis ] .

&) ]} e

DL 1218 HDASTS Vel la)als S
L

I " i P . . ~ : H ', _; H
A" ) e yeraaviéed O ? oo I FENC A C‘?" & ‘| ‘/\}‘flh Co_
bebuccn  veal numbeva — bheir  wackical sttucture.
i P x s L A R
Cne '_Dj‘ggf') WA C- e TV Voxrimunls bl NaL @F- | trvy '-{3"‘3 ”

‘-‘--..

g . L P 0o .
=5 e W5 Imal s AGCaE - O r'{r- AARPMLD R CaN A
i : T J ip ¢
Ewl ik f‘\i‘ Lo R & R A2 ol e {“.*“ C\/‘\fi C'J';;— T Chorns
.._\.. i "*"‘j /_ ; .’ E § e T i ’
et s CC}-Y’L.- AL L f.a’* Eleyvonntia alvd ¥ "’,{)'{ 201
i

/'*-}ﬂr:%"'/ DO O . T‘ﬂf Av\f\\fa‘l"[\/f’ di o N QJ«n(':FJm (ﬁ}
at A F‘zo]m“f“ leadn +D 'H’l?_ QAV‘\CﬁQY\ p (X} Ao
b ”}Dfﬁt!ha o I!rv'{{“ lr A v lay ol e fon
oeciste o Functiow  with £ a, %chhm
\r{erl‘Ve-cL from £ 7. The uuLf’WQ[ o’£ 1C can ke awfﬁvwl
ot by o npecial lewd o4O o
The el st rivﬁhn_? V> ntﬂ— r‘@ﬁl‘ﬁcle o
‘TR \A/Q ALE %MI(IQJJ IA“-’T'f‘n a‘!“ L the iJranC a:m::f
three dimennional ApaCE'_ Hyir mathemadical Fetfr@crfl’c
o ooy spE R ] I’? . Ba 4 X = (X X {Di;\
ERS an doen w={ 4y Uy then e clodionss
behoegan X and Y 14 {ising F?u‘%owu\a\
— - LR 4 N T

Thws dea gxdendn o X

3
. ; 2
Ux—tp = { F [—up)
L=1 o

Once e have o nohien of dwlonce  Lie  can
reenk ol s
| T i

“ R e :’_%
S e 2 & { ._—\\i Com2iXoes b XL o /-3- >C
LB ] s

NeEN & n=2N == X ks Ml e €

T

-

The funchon £ rRh—> R s Continuoua oF The
) N Nnice EMOV\ES]'\ |

-




[

= IEn-£m)l < € Hee e pd

I. A\ﬂcbj/) C}g mgﬂ-{:‘\ T " 1 \|" .

dulance ! So G e hewve chesen W cae
LOE (o m) YG’;L‘CJ\‘!T" ‘I"CD oW D\PDML‘JTlF lﬁl"b&i}" $)

R
: il S
there owve  other AU ¢

HJ_"-_*- ~_‘-‘,9= "oo =

lx= YW, = 5 |x-y:
Ed L

Avnthi alieady X~ Y |
d £

il
Y
Ms

s

|
(s
TN
-

[ e ll

1]
P on
M
H
I
!5
-___.r)
A
2
e
e

pent X e ke Ve>p FE§>0 3 lx—4l < &

, he -anhacy r_L
N ond i on the didance funchion "W e w7 o 00
whtbur WS £, RY o R™. | |

Tive are lobs d ddlodt 1 N

e 3,8 m YQ)") |

All of Hhe

Jicknz: ﬁ#@ﬂ@mﬁ—w%gﬁh e

and 4o Dn..

A 'Drolmol:) |rl-m opace. . 1C' O > I’? a {Qrﬂ_dc.r

e (8 ¢ 3’{- &:ﬂ%_&ﬁd_gﬂl'_& = K.
£

L

& Ir% aokimc] W‘Po believe Hina for NGCLY .

m  12(0Q F ) - ““’
Jrl-FIZAFP < o0, }

Eoch ~f  Hhem a-rwco
s
cff- COYW@YOCHCL op ATQUINCON 4 usﬁk ﬂﬁ_ TIANCTIGY

One tom inke thepe tr’a?m_&r_thmp__f;d-_iglHE_“_."_';___;;_'_-'_ |

Vo "*C—'-‘-’_.-'f_

\r\/& de TC\ru' Hy duﬂmwca L:u?'\‘l&cul F m‘a___; %f” .. ;_ * #



a3

i

; =
If-al, = {(Jle-g12d@)
. £ S

Ove eud delrs o d¥erest dudorce Gonction o
AuCh L and, . M

£ ~9ll,

il

£ -] JfF
3L D

! 'S } 1
Lo weat use i }r\o‘wi 3 he t.w::-_-nr:r'f"rk_’ H[;:j“,

H Fa%‘r{_ l-n@(]mlu [AaW ‘Hruz. Counwlanre .
@) o DNy

———

= ,1ea] valued
Anethyy exom 1{)2.( : C [CL’) N all  cadhmiso O\ Qm(-f SNV
on  Hu inbevva i Eﬂ = :D_"\ . A i a{)’? / nt}g Y1 CJ‘C A D\+&h L

tunchon

| £ —.9 HDO = mMaX {'Iﬁao -9l « xe\___m_lg__\}

: chwm ‘chcg 8 are Cor*’i“h LAOLAA ";’ﬂb Tax I ™Miim Exid‘i”\

\/\/me i e conm A‘Dﬁak ci ACOUAL LD Cﬁt Comthn Lo

\
funchiona  onveveano . So (Frﬂ 0NV o £ .
Yeson I Ne n\i: n=N = Je—f il < €. Nohee

ot thia faya o Al large enomain n, f_ wniforeqls
Clore 4 £ ° —— be!hmv_ max%‘ [ fxg ~ 15(1\ 1 ;elan;l? { E

\m/e_ can_alao 49&’2 d’- C:ucl"tu gcnuinceh - < (Qﬂ ln_a

QMCLL«SEQMHC._L i A \7”@»(3 E!Nen\l imon > N

= :1:_ £l < €. Nohe that Ham tell wa

e odelin ol for ech ye rqﬁ?l (F (3{‘1\ A o

Cfabgd’tu T\F)murm Cp Y FR qc lt Qahvevafmﬁ_ﬁ:m__ﬁz;_%
s *F corjlnumv\ %ﬁa? Well, sl A Allt B taker

o fntde value ot cach X € [asb ], MMQ\/@/ vy €50

and Ne ™ an _ahove | fsr e ¥l = N

-r!--'p!nf_-_l!!-_'!!!'F'!'."!!-'!'."!“““.9?“'_“"“.“!'!!!:!9!!-'7!

|l Fi— o Tl = max {lﬂoa-%m lOCE Eﬂb%ji < e

i




' So & wath o~

£ = fol = Iy leca=€eol &€
oo thet __llg= £, L€ Thu areucks fo

f\al,anncn (p \ (‘nnvevc&?z\ "}t\ ‘F 1h “ “_l_"_ " }

b et £ L chnneua boo 7 . \J\rc,_llj

lfn = €| € e - vl = Eonlvin w

1

ond b CL\CQ/;\M ) o latag. Creumadia INe s -
) ~ < J

bt

{Foa*ﬂuﬂl < _ I"E(‘JL\—-'F.‘{LQ\ = ..&

=

’citj having I Eo lleo_ £ €3 (Cqm‘u dO’LLj

v ,.....,. e e

Lo hcn»:f'J W0 £ x ml- Anch  an n, E,n .....

-~

[x—u] Amal] pnnua{h e knops IF‘ 5 o f}““c”g 4 “‘*"{

P W S
! {

becanae -Fn A A (‘crr{'tnum/_) QAHCJH@“) ; -]{h_/\_i%

€thA€)(h i 41-101,\3. £ 1n Con‘{‘lm_\ow).

The space  Cloai) o dno sgpovolle  Libab i

" That there 1 o counta act "f_
L Cka{_j and ONMia &Lﬂwﬁ.’ di: £‘|_Qp'»:;;_

Ly 1@5 (Tf— a AFMM@JA»?LQC{'(S& fror “‘H‘x‘{r:a___ G

Aet There_are  wor than oNne. O’,L trese Aori <L

muvitable  aetn " \/\/E'. call a et Lxhi ~h AT e AL i ig
and ___Auch ;*i'ﬂm{‘ Qiia c Fas };\ LA Lhz ’7;____ s
| wd  gw e o Ll :
/‘JG(\'%M(’J‘! Ce  Clheyse m C‘(C:rn 0870 »y* Q CowaTomg o e

f3<’+ Az_\ Lo mmariegd er_ »n

ong. Cot,m'{'h_ le. d@nM /}P;f‘ In F I—On bj « 3 e Rt

(D by Clootd, 12 13- 31— 0,




| R : o ] { .r‘ Lay ; ;
A o i N Y e pia g i LR f. A £ “;.L- A P ST Nt AN §T e oA o kg
] \ i

e

!;_.-' \J . j‘l
raamboe W 61_ Mo~ Gl dhal Bl Lol A=L <L <

< to=h ke ahod nunrelD 0 _ave 4,,9, . Q.. S

r-ig |

-

Pl = O, + /‘t"'&k‘k‘ @.-_o VB teld =R |
: = <)

-

\Barbie) %

b

e

] b ! T ] 7 . i
Lk I?w;r ST beceiowe  lintay” 4uncitan) Jrich (”1 cvfa ’? Lih
s ) i
- § of  the ro:{"iah:\ l -12301n+<‘,5 ., l:.L . } | A0 Anf{’f}*ar
CO':,,'.?"."}‘G E’:{E’, K e Bavena bl o ";L:"ii, /}*’" E A
; ’ Ty ] ot 4 H‘_" ~ fr ! ].hg +
Peipnoivial funchons "1‘51 (e Ceotlcratns Hhin
4 oy \ ; | i ? -
NN SWENTTS pee weley 3*‘1 %N and agne Yalsl P s
-t < .__)
ME <teri-
Metric gmcm and e (oitrackon M ’lapwq Thegem_
,"""\_ . r .
(Crz fenture ~w+ ve hove lomelfd e i row
F [ + H
W et ol C’i” QWY . examplen  ove lineay Apecos
g H 1 E =4
Y~ [ } . '; . L - 4 i e \ ¢
JOTNC.. aYe D/ e Qneoclid | } % e Ave f’k

(n:chwal\ rmri—‘{nli “‘J“l«i‘f}‘n \/\/f’_ qum to Comlaﬂf

g lwear Astruchae nowsy . Reeall ‘Hxa‘f' A Votder . or

lmm’r'-.! ;".EIDO.CC-‘ ‘\/T N o Apace (Shere ADM ‘an cldcg
elimonnty Vs W€ V. o UtV € \/ and_packens ascd

AN AN an ad&*‘@\ T]ruv("’ v _a /\Cr)lo(‘ F:‘ilf:)l

'EO\’“ w1t bm” be ’l‘f"oJ NU™MBEYA angl ‘*‘mc,

LY

D‘fof::iuxd -*1'3 fo \/ﬂrﬁ"w \- ard Aol N x,-\"-/*" WA

‘ Ty :
A e Ed &t V., TthA hamlJcro]rm% n "nice ”, o

!

Lbﬁ% all ine rulkn Ut -06’«;‘,:‘3 e s A
!
OO on /) \/6(“73\( /\,@ofl \/ n_ o &n[‘?\'{m

e 2\ —> [B, )

such ot () lvi=0 &> v=0¢/

L o Tie .,,-1" __& *
“LLEl T iy .\\i .

72N

1) iV

HHHH#HB‘EBQ!!!!EE!EHEHE#HHH

i F
i ! by o !" - LI - !-
",\tﬁ T AL s o S Ql i ra:!"-«.‘ Y1 Jf:l._l v il .L.:-}}-( A ?.,' e %‘ nel 5 R0 L i ) .;t‘ “‘; :_‘




f . s e B

The funchon o (u, v—) ll eVl [ S SVITS PN

[ QA DMROAOWNIT. c!. HruL dustance my,__} L_ _—
--]T"aa C)l!/i‘ga}"i@ d(_(k*}ojl = Hwil m Yi"%ﬂ"{{'l?;:‘% L ) bu;___ .

)Q.Hw"i‘t"l’.l «:;L W .
J

EX’ : Rﬂ ‘l'h
0D

| |

C:zucl-,u /gwnu L \/ﬁ»n = Mé;
m,n > Rl') — | V=N " <_£. sk et

d’mb&r“cn/\ 1¥ ? NQL{) lrL ’R ?_wm (—n! f'f L AT v _

1A (bnve%}vr(— t@ an_elemendt st R L!E /‘w-ﬁ; e
Cbrnmb ” l—P “Hu, Aame A tr AE. -931’ 0 10,4 A Wj €0

-4m Cg = R VeEY M G:u\dqu Apnukhcp COMVeTTen g"

em& ok Y_ e Eo)u Jrh,;d- \/ v A C;:rﬁr} fcrg

e
vecdoy (ox lzmr\ BpalE Thene _ave otben  Glle :

* 7
| Ranach Spaces.  In Mathomatical Emncz theae

_opm‘ezﬁ Cf‘oD U\r_') a]l ovey b\clfe ”w_w* by Oong

{'.MIBP df- Fahaan Smarf' L\'JthJ"l /) mH‘lE"\*“(*” :

bf‘?\/&lan‘l“ \We. 1r~d'rc>dwza Hheae ‘now R ~/
C;omz‘"imm ‘H"IE’_ oYWl on N \/ec:}?‘\ /_zmcg__,

n__be  obthines] ﬁ”nm andthe v A‘hmr}u;r hc:*l,.d.__

i
]

an hmer — orcxﬂmﬁ‘ ) Yam L-S‘I“ how’f r“I’ inwy _——
i R_Z' s +Mfa Hruz lnnzr.-ﬁrhdwﬂ' n_ (o ][9‘3 _.m Ast
_traduct of . veclom o nale et o Ele X

_ﬂ_‘ = (—‘d; b} _‘jy_) "ﬂ‘tlﬂ_ : [

E‘ i;: :C,UI ‘}'Izii’_z- -

Thia L?Fncgud" * i letey . beh Veviables : 4 balineay.
AL)O 1 ‘ y }1. R
| Iy = (xF+x2) = (x. =2 s




this  cane  Hag

Bo @

! r"’“!’k'“'x_ Va) Adevived Q'L_v H

Comen  fromm

gy
Pi’bd LAC_‘FI. hWr_u Aone N C O I 2
Xe Yy = 7 XA,
l !’/f". 1/'
nil E e ( S x*® Y = (x-20),
— = : X ===
An in o orileyr feshien the noem on | Z(V _Q')E]*) fP}L

<F.9>“'¥-i

<z

” £ H =

-
Arti

JIf

L

AN

e -3
7}

The notahon ( .

L*f“f L’l ‘Oﬂ(‘_ N o R 55{- L..sf Aale

‘1‘3\\/ T h_ﬁ—’

b Ynney b\wc)u,{- f:;f-

- And

- = ] _ J
q. -~ —

a__Vedtsy ADQC.Q\/Z‘)\/G-’.‘/

Qf/\a

THP;/;-.«P Raﬂﬂr h gmarra {/eP;c:\f Nol rlr{‘s WA Fs’@m
D lnmb e .i_mccl w.:'_+ r’)u Cq “ﬂrj “ fb(v{' "xmr'?a 6(‘7{"
ﬁmwpig;{g_ N .’«*r:: hcn(': fhgi— M ey }:m:“:c!f &"‘"?‘ ah

map
]

< - 5 \/x\/-——%ﬂ?

Th <v-, w >

u_> =

>\<\/« LL,>“"'U <='_

b*\> C"“r{

0D va }AL\‘SJ
AClavn N, me R

;, i) (\f v > 0O

B <« e N~ »@ﬁ V=0,

LOC‘> NOW Fvarr*cm Oftmoc NALITY

€4 ‘L __] L

.f"\

!!!!!Fa.l.gu,_,gmegagguuunnuﬂnnnqnne!ﬂ-@ﬂ-ﬁ-

ben he X ; Skt T e r.:% A Ou” those  \RCADE
SYiky alol-Y= RPN N TN = SR Ve
) ' T
G oyl Ty ﬁ'
.i i\” s s ‘{ r& 2 <\/}‘{ N j
Thu 1 a oubapace  caf X (evorcine] L)




I{; M C = aNie Y /\Ml:m‘r\aga_ (,fr Rt

MT = Sked: <hok>= o

_ﬂ:\m 0 _o /m'oochp (SL >K — Hrm Q\Abo%on fg C”Jﬂ_ 5

M

’_ R KD ’p"qamlt*l& Nave o bom;- MJ" h-.PHfin\}

,...,\hj
NLDYE N1

_L;_;l_— M 196 O Cloae (" /SME:DQ_? &

tach heX  tHee W an olawm‘f“ n{_ M &4

Aauvch  tha

Ik =Pl = nf Y llh=all s mera’

T ot o M P10 1 colld Hoe ciioo |
fpr%»cwho\n a‘%— h  onfks M.
/PEM s ST ot tHhivlena o conde ~ . e
.. “ed
Pf (my), o
Theve 1n AE&MHC& dl' Ppmﬂ‘?)’\m I‘J l avcl Haat
. i 4 *__;5{1\-:;;2

llh — H — 1hﬁg "h m] 3 I"’IGZ M'} 5 ocixj-

that (m el C' auchu ACQuents  in XK.~ Connder

lfmm ”l"nn_n, 4 umwa J«.{ ?mvh}zfn%fmn QN Gy i

B2 &
-

HT-VIr_" Mnnz = Hm.'—'h-—l— h-m™, “Z
| 4 < n

We ot it
J

hraamn —2u P e don =1 o = oMb lP + [m_ IR
; i< k —R o X b

/\["ﬁ
o P2
ilmr..—q""th !f =,

2
1 s !
[ { My~ "r‘.!i

chit Mg 24, %=

N




-, Y ] »
i z. ¥ 3 /"_g , Z . 4 , kY . .‘H‘M S
M= L S 2 = b Sy It 12— Gl - = (]
K r'v, \‘ ™ } =
’

] . ) 1 P I T . . y -

A8 R cnd N Tend  En mré—rmL fM~=bd and Em-bil  Tren Ty
-~ ek i ! |_ ' : s ; ' 4 !

b L amnida T - Hag gt AIng AN E T ERaa 0T
o~ ! il _ i - '

{ie — 1 2, 5 SR 5 P

o f i a SAILAT $ i A% 1A PV YIRS el
i-t_ ]
: ’ R %, s

Jc/{fuu e m, -~ P (h,\ (e all (& iun) | N oarice
et avnc -\/\R levse ] ~ ~
et sincg MU C‘oﬂ;ﬁ- S s W ¢ enZin

{\- 11 1

‘t e} Ir’ g ;’ -..." 4

. T F A
I~ v a [ 1ht. 2%
|

-r:r_-rf.rrrn-"s-'!-j"'ﬂ'

e =
IH\ ’D 7y , . _ 1 l E] = el
\ - s ;kﬂﬂ%‘f . gC M ard ™ ARV i B
' Vet 5§ £
% 1 1] - 11 1 g ) ] Dol Ay
= e’ [ = {h-m* min A0t s TR incpiaa T (96
| ! 1# ‘;-:l'- ;- ' .
ooy | lond G domE grgumat, ~ —
z ! i T 2 1) f’ } 1_.'\:\ f 47 1 ™ &
T e Y™ M 2 3?‘/‘!ﬂ—h_;-=fff-ﬂ‘i
“ LS
7 : gia
’ W i SR b F‘;:. ~~ .‘;’-__“. ."""-
- 3 i At H 11 g s -t i LY i
$ Zilim=ali” + iim=hLi 1~ L X
+ .r' %
i
£ z"‘:::. =y

LN f*‘gi

\]

e YV

( Tl}

kd ’(Fﬂ?

every € ik o

mec M.

h P (If\ W @‘?ﬂqma{
J

Ml’.';

B ~/

e | WD | e | o | N G e

I k=D (i) +oem ||

—n

AE

lh= (R)+ otm) ]

j _—

becawar

rxXm € M So

i

ey
M_ L

=

O

]

<‘n*P Gw—rf\m L:D m\‘- 08 \

e |7 Pl =
A

£ ‘T'-“, SN
\ = -‘";‘/\. LT A ! ‘;"" I iy A2

oo N 2l il

= olPni®e 26 <hR ) >
- ) 1 = /.' "{L‘: ’ _“n . N.‘__‘L - ! >
Nom thin holda e e\/zirj X, 12 S R Ah _m > =
) P C e i N
thev ke con thoetone X T8 ke ot the w1 == b T

Lohove 55 &

R_.

— I =
Va

b

e 1y .
T 0 'I’i'l ) !(‘Vﬁ'l" "‘QP‘IE}:\ l®)s




)
Q< ’gf!(h—’ﬁ\(@,)m>! limi(* — 2.8 KB, 71>, —

¥ '_"

= (RZndP- 28) [< h-R (), »D] . - .

Y| T Rl = "

Thrg = L uld 0 (1 _ 2z J|GBhe 0
Mz © hmfl> Lm0 i
Corhochchen b Ytgiﬁf' sde n —\e Sn tvf el 0
0 = <hPmD = <him>= {4 '

le,

<h~: 3 > = < 'Pr\"\ { !ﬁ-\‘} 1 ‘f‘ﬂ> Y

eloment A M asyees b Baal el vrands

o P n that e.uw@}cff M ol bansy miodno b s

= ' = ,
LN (Mn‘{?en (ondex Fraaeyven Exptcﬁ‘hm)

T
+

1
|

|
%
|



