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          Fig. (3.2) circle to an epo n interval                                                         
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 eb a teL .lavretni eht ot kcab pam thgir eht swollof neht ,)1 ,0( ni rebmun yna  

)2.3(  rrr
thgir

r
potthgir

r
aaaFaFFaT 1)1,())(()( 2212  

 od nac dlofinam fo gniledom lacitamehtam eht ecneH .pam noitisnart a dellac si noitcnuf a fo gniledom lacitamehtam a hcuS
.noisnemid erom ro eno ot dednetxe  

.VI  LANOITAVITOM  ELPMAXE  FO  LACITAMEHTAM  ECAPS  
usH -  tub lla gnirevoc , epols no desab dlofinam elcric a fo gniledom lacitamehtam a ni elpmaxe lanoitavitom a senifed erutcurts

.elcric eht fo tniop eno  
)1.4( MELBORP  

.enil a retfa dlofinam lacigolopot fo elpmaxe tselpmis eht si elcric eht teL  
:NOITULOS  eL                    ,elcric tinu eht t  

 
                                              F gi .(4.1)- inu t ci cr el  in one dimensional mani of ld 
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.ytilibitrevni gnisol , ecno sdne htob ot deppam  
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 niagA .ylevitcepser )21.3( dna )42.6( teg ew ,yletarapes )61.6( dna )51.6( gnitcartbus & gniddA .)32.6( teg ew )1.1( gnisu
 dna )32.6( gnitcartbus ,)12.6( dna )32.6( gnidda ,)12.6( dna )02.6( gnitcartbus & gnidda ,)71.6( dna )91.6( noitauqe gnidda

)02.6(  .ylevitcepser )13.6( dna )03.6( ,)92.6( ,)82.6( ,)72.6( ,)62.6( teg ew ,yletarapes )03.6( dna )92.6( gnisu dna  
 )3.6( meroehT  

)23.6(   ),(),(1),( YXBYXB
a

YXN r  

)33.6(   ),(),(),( YXBYXBYXN  

)43.6(  ),(),(),( YXBYXBYXN  

)53.6(   ),(),(),( YXBYXBYXN  
foorP  dna )41.6( gnirraB .)23.6( teg ew ,)2.6( gnisu dna )51.6( ni sniatbo noitauqe gnitluser eht gnidda , )41.6( gnirraB :

( gnirraB .)33.6( teg ew , yletarapes )81.6( dna )61.6( morf noitauqe gnitluser eht gnitcartbus  gnitluser eht gnitcartbus dna )41.6
itauqe gnitluser eht gnitcartbus dna )6.2( ni htob Y dna X gnirraB .)43.6( teg ew ,yletarapes )81.6( dna )61.6( morf noitauqe  no

.)53.6( teg ew ,)51.6( gnirrab dna )71.6( morf  
 )4.6( meroehT  

 tup ew fI  

)63.6(   ],[],[),( YXYXYXW
fed

, 
nehT   

  ),(),(),( YXWYXBYXN  

)73.6(   ],[],[),(),( YXaYXYXWYXN r  

)83.6(   ),(),( YXWaYXW r  
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)93.6(   ),()1(),(),( YXWaYXWYXW r  

)04.6(   0),(),( YXWYXW  
,yltneuqesnoC  

)14.6(   ),(),(),( YXWYXBYXN  

)24.6(   ),(),(1),( YXWYXW
a

YXN r  

)34.6(   ),(),(),( YXWYXWYXN  

)44.6(   ),(),(),( YXWYXWYXN  

)54.6(   ),(),(),( YXWYXWYXN  
 : foorP   gnirraB .)2.6( teg ew ,rosnet siuhnejiN gnivlos dna )73.6( teg ew ,)1.1( noitauqe gnisu dna )63.6( ni Y dna X ni gnirraB

nidda neht dna )1.1( gnisu ,)63.6( ni Y dna X  )04.6( dna )93.6( teg ew ,)63.6( ni noitauqe gnitluser eht gnitcartbus dna g
.6( dna )44.6( ,)34.6( ,)24.6( noitauqe ehT .)2.6( dna )63.6( ,)41.6( fo ecneuqesnoc eht si )14.6( noitaler ehT .ylevitcepser  )54

( ,)93.6( ,)63.6( ,)2.6( snoitauqe eht morf wollof .)1.1( dna )04.6  
)5.6( yralloroC  

 evah eW  

)64.6(   ],[],[],[],[),(),( YXYXYXaYXYXBYXW r  

)74.6(   ],[],[),(),( 2 YXaYXaYXBYXW rr  

)84.6(   ],[2],[2),(),( YXYXaYXBYXW r  

)94.6(   0),(),( YXBYXW  

)05.6(   ],[)1(],[)1(),(),( YXaYXaaYXBYXW rrr  

)15.6(   0),(),( YXBYXW  

)25.6(   ),()1(),(),( YXWaaYXBYXW rr  

)35.6(   ),()1(),(),( YXWaaYXBYXW rr  

)45.6(   ),(2),(),( YXWaYXBYXW r  
 :FOORP  .snoitalupinam elpmis yb )1.1( & )63.6( ,)41.6( morf wollof yletaidemmi noitauqe evoba ehT  

)6.6( meroehT  
tup ew teL  

)55.6(   ),),((),,(` ZYXNgZYXN
fed

 

 nehT ),,(` ZYXN  weks si – .e.i Y & X ni cirtemmys  

)65.6(   ),,(`),,(` ZXYNZYXN  
dnA   

)75.6(   ),,(`),,(` ZYXNaZYXN r  

)85.6(   ),,(`),(` ZYXNaZYXN r  
  : foorP evah ew ,]1[ fo meroeht eht morF .sdloh ylsuoivbo )55.6( noitaleR  

)95.6(   ),(),( YXNYXN   

)06.6(   ),(),( YXNaYXN r  
u yb deniatbo si )85.6( noitaleR .)95.6( evah ew ,ylevitcepser )06.6( dna )95.6( ni )3.1( dna )5.1( ,)4.1( ,)55.6( gnisu nehT  gnis

.)06.6( ni )5.1( dna )4.1( , )55.6(  
  : krameR  tup su teL  

),),((),,(` ZYXBgZYXB
fed
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ID S UC SS ION 
aM ni of l   d  are important or  el o  f aed lin t g he exten ed   d  th   e  n- 

dimensional caps  e o  f m do e il ng aeh ven  yl bod  y b ace us ti e   si
const ur c  t th  e  highe  r  di em nsiona  l  caps  e  an  d  t eh  y  allo  w  
m ro  e co pm il cate  d structures  .  W  e ac  n  sae li  y  ac lcula  et  a  ll  
structu er  s  an  d  ecaps  s  of mani of l   d rof m usH -structur   e
mani of l   d and di cs uss the mo it vationa  l axe mple    s o   f  

am ni of ld   .  Ex pma le    s o   f Mat eh ma it ac   l  spac   e  wit  h
dda ti ional structure include the differentiab el  ma in of dl  t eh  n

the nu i  t ci cr le is the f xi ed op int 1( ,0), (0,1), (-1,0) and (1,-1) 
r se pectively. 
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