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_E.__—n-‘omiﬁ‘cn 2.7 . Ereny. pericdlic Aﬁ.wfm.g ..... : /Zm&@wﬂg M mzmory lawfw
Com be omf;&)(z% ol et hed B}M Mx M Aable o omd o [c'—nvt'.-uf pro-
cedire AL > as M\M&_ o.,s,,s(c,&),: a[émol.M) l:smori M.

’ Me (’M‘S o’f“ﬂ-&"r‘m ,,,,,, 2.6 won shown Had /(’{-L_’Ucvz‘«.érg/:Cf’) dees
ned J\M\%( u( oz veducce. e _covrdinaen cgtomw.lo M (Aade N2 M
He arpumend ). M i Ak Mg Hin e chinom ol weleos of
e W"(:\Ms b ommonined i o Aable A Lids Be Ao widiss g//w A el
) wn AR osi, <M. o o o
(node Hod properibdion 2.7 wemciles owe dfinibion of pericdtic vhewing
wihemen wAikh onae propesed L"g 9&«?{\@ (3 1.) Theorem 2.6 and Frv?p/,cvf-
fiow 27 are waefud when o pededtic esccing heme mund be donigned
wsing M banks AlaA in walid me» mw)(e,««?(a/(e T . oz mf.& needs
4o /f-rﬂ oA m an MM r-u)(obwg&_ Frem o Frko‘w‘cml Fm‘n;( c'g AR AL pro-
perihion 2.7 b ned very M%J . becawnse Ay Aable s ARRK G:m-g,( while
by M emsenh Ll differed velien niel b obe ecordad . A Tmdaimins
Yable " s obfodned »{' e Lt He ™M ou%ue/,\?( PP AT c,c—rv-ehpcmcuv\g/f/‘o
e (M) cdds «:g He Jamr@c.le. T %wi o He Pm—&{ ::f MHovremm 2.9 , omd
e ckls madede L o o Ml <r§ TL 3 Dvg/\ruz_ e AAdice madrin

A, by
("r 31)
HL = M P

Cnekee 53.T) e He beris wead for Lo (Neke M ()l A]L)
%{M o ld P:(ej_'\) w %ﬂi&ws Hool R;‘(f) v Mo cufﬁp S A e wa
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H,:‘Cp) - LA;’({:)J in laAfice coorlinaden | o p- HL(LH:(P)*D wn car-
Newiom  covroinades . Becawse T v nl a vy &%,JM ﬁm‘pgc.;(e_ , He
Yl.chc(c “wp meu.chrc Rqud Ih One cdeli A7 onad A"fcﬁ oLo,oeMbn.S on Ha RS en -
Ao i om c‘g TL' (We_ Ahdl se n mechkion 3 “{Zw)( T, com be Hcryém_w(/
i"j an e.iw;uo.ﬂd %uw?ga)/e, c«f & Amwch e R_,S/w{.w Nz\,u.fl-c) We Aﬁﬂ pro-
cnd ik o siffered argumedd and ahow Mol wit soony ldlic L e
Ln‘m,f(,a Lxpreshion  Cona be amsoriaXed koA dx&‘n.&/s " p&,(,'rw{m/"ln.ﬂ preao:
dic ﬁ{c&uﬂr\j%&w = w*n‘n.g M= A(L) MmOy bc«vﬂ)s'f

Lemma 2.8 Ld X = (%) be mmch YL %cc(,(xf,xz) = 1 amd x1)2¢'o.T£e
mapping 5 wibe s (5]) 2 (Flr ko p) med M« periedic s feseing
siheme with Ak MOLU”Z‘-&{A_S {ddice L %,u\u«v{ﬁc[ Lj X and § (T o
bidracy ), widh Moz | o (o %

S P

”

%‘3 Pmyc«s{/ﬁm\ 2.y o srwgg.‘ws Yo fJ\.c-w Ma)( PR »esﬂlu- R -ur{/(j\ L
an by dadAic rg periodls . Weide ™Mz )"("sz"ﬁzj{) gA:Y y=1.

Swﬁf)c\se, -3 651,51) ) />(€2,Sl> . M YL ans /H’uv{ ‘H?L M&'\wﬁ\/\ag Lquar
LA Rells modtde M
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SRR )(1'31 T Xyl t "7'32 (’Y’W‘L M)
amok  bmce Hod Ahie wxdvls o (m#e_g/z,r L Ak Had

B SRS T TIR PR 'Xz'éz + kx'jz + x M =

= x1‘(i{jz) - "(z‘(c-q";z) = O(X <;C1 ‘31'22‘31) =

¥
T %Mkm S AAcd nedd  im am‘vv{ ke wn M OH L. Bec([/uu,zmb&r.



= x (o oy 9) = (GG -y y)
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MLJ wo{xi—ﬁjel_ &md%w‘p&sﬂ//’)mvfh-ow%

Czt751) ol (‘zsz) (1,,&1)- ( zr,\(z = - (177')(1) t rs er:‘]z) )/J_
tlown Ao B |

X () - %y (-vc‘-zz) = o (oxyt By,) - 0 (en, + Ry,) P

5 0 () - x (ari) =y X(x,jz ) = By

= =%t X 4p T - 12-62 - "fd (WL M)
ol s Hod ;(;,,31> . (cz,jzj a

; n j 2. i Lej FZ_ (X,) ‘DC. /Vu.\j\. MQ)( %ui (9( 8 Gl 112;{0.
-LL Mb\/‘ﬂ? vuS A %WL Lj é(LJJ) = ( —.L + 5 J) ‘YYWGL /} (/: (oW
g;em od;c_ sku«mms s«oku«u, wAitt. Ha «.MaLuL«l A.j Zo\)()( «w L ?qudgvf_ [,,3 ? vy

coned 3 C‘j ox"n‘Y\/rj) woith M o: ’ x' ))

xl j
(n,c’h. "’&.u‘( M :/: vaab.&i c(,im-/ﬂ‘LCz. &)3 %)

Li/mmck 2,40 . L’d?( _72

- (i;) be mwch Lo %cc{ (%, , %5 ) = ; Gunel X, Zo.
rnxpf:nj > iL,S/\r\.ch t:tj

s =CE e T ) et B e (L G-y D med g) -
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Lo« Pmocbc /Jcmnn,g Aoﬁe/mz, wa AL M\.OLZJ'(AK\A.S Z:VHQ L &e,mrco/e_cb
by X o fj ( ML:/-faxj), wa i M~lcl.d :;g’)}
Proof. | S |
rgme. LA 5 cﬁ He {}LwM (50 s () % ol HoA b -
’\;“lo—uf,@‘) b(‘“& :/s(cz 32) & (,5 (¢ 40 = 4 (G, f2) A 5y ([,,31)
= A, (Lz)j_l)) For Mo lovnmma U ikl o Ao prove HA A b »{%wzu ,
i Lo e Ll f‘ae,nc,cb‘; Weide M- Y (%45 - %, 4,) -

5“’??“% "’/VCHA: :/5(‘2’52 o Thea  », ((.“31) = %, (‘z:jz) aund 33 Ha
Mﬁwmew“({ c{ lemmae 2. 8 ik §..~é£m-/, HA Abere mawnd  be w%e‘g,u—/s X ound
B nche AR

é1-£2 = % T “}:h ,, (1)

4 42 = /g X'z MR i P
(rote 40 % x, b ifer o gleg s rei€2.) On He ot
Je\cwui wWe q/(/\rc Q\.M s, (‘1>$1} = 5, (L2,41) -

SuhbshAdw f—m.g i;xfarcys’fm
lor ¢ and 4y from () Mo bads 'k

3 . . .
Lﬁ_ibl(a.zi-%—'-K‘riﬂx:h)‘j’(jl-f- %'KITdX\SZ>)jJELM<j Lz 315 )l <MJ3>

3 . . g B ' 3 o A
;LF’T (32'('2—‘1;57_) M ﬁ“’j—'(xtjy_- 7(7.31>J = Lﬁ(sz“-z‘ S :SZ>J (WCL3>

>l (ni-n ) vy pos L%ﬁ(azigx

)] (med )
wnd ance Bzo (medg) , and % medt be Dolegr, From (1) we
concbade Had (0,100 - (4, ) = % x o+ oy e L.

Commeencly , ld «% « BT be Ha redakine pombion of dwe wths (¢,1)
o <l (82)31) PG 4e) - (L) = <. (x,,%,) + /3-(5,,‘3‘2). RM‘H"’H\.S Hhis
o (6o 1) - (Gade) = g (%, %) ¢ b G ), e e of
bme 2.8 shows Had 5, (0, 1) 25,00, 1) . On He olher hand we
clre Revne
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NERCTRR PR PR 32'(Cz* XX, 4 (531> B E <~“§7‘.+ XX, t F’Jz)’ =

I P T PR P 32'52"31'51 + “'(.)951' 2 37) =

iy

S LR - R N

= L%}_ (‘32‘:,? j‘h)J E L%\- (..'314:2_‘ Y jz)l . (-‘M»oci g)

[= W WL T AR W 74@ BC_ ,A/ﬁﬁw‘?\ D .

Thecrm 2. 11, _For - jery. [oJ('{i,c& L %fuut w A Fuﬁocbc‘c »s{ccw-iné, Mlum 'SL
c,c—rro:.ra;mou.us do L wfu:/;z, woj,wy: S E{ b o ned. E«J oireX ua,lzu_a_,l-tm v{
<% m‘m?& e.)sFer« . AU, Pm'oclq‘c_ ~¥<.Lw—\'u.g Ml\.&wx.w “ 74/Ka)( i LM{. L w:/‘HILL

uw\cbu(;an.s (A4 e com be o//){y‘fajmao(. ?rawL_,,/sL Lj o ML (x,rmw‘(a)‘?cm,,cg iﬁa
" hemis C£ Afe LTy bowks .

Led L b generaded by twlegrad wechra R oand T Y x Ao (o
ﬁ«sfrnm.uhiccyu} , 31’1;«‘0) Al o an‘co(.«‘g,/yﬁ,m-{ﬂ,g ke S e olendred
Vs given L’l Ho expromion in limma 2.0 . M remains A @?‘m o schame
whin x, amd Xy cue e er‘u\;éo);Mo( olne 94 MCL‘sz{ nX beth ;fo.ﬁzs-
sime wn ok Loss cf cg,zmwalu(j ALad  x, # 0 and x,20 . Than r\imulgj
4, =0 and g, #Fo (v edse L odl nef be 2- Limennioned ) | and ™z
X, 4y o SubshAding n £ Le Rxprevyion im Lemma 210 loads Ao« /mu.f
Py J.Lgin.uL "’B ASLCC,i) = A.fmocl y, + (ﬁ'mc(x1)~jz ,wLAJ\ S
?.»u-nza«j min Ao he « (x.«n'ccu‘c_, »sfwwﬁms mheme s He Mcux&di% (Al L.
Thoy covers ol canen |, omd Ale Seim g:,—r o A0 prowed .

M M pnmg o] Alecrem 2.4 wan shown Akad Loey  penedic /»fixuﬁng
sihime s b wndcidying (e U v fully difermined by Uh vebies o
w wnlaia Aemplade T of wine M, wikh Mz o (L) A namber of mamery
bamks waed . Then Tty e chh /Sgco.m‘ms sihhone t.‘vv[& CLZ%U’A grv-vn =3 \::-3
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Theorm 2. 11 swhstortiaden He laim HaX penodic A/Z.mﬁ‘y\j achemen ane
hg»‘n,“)‘e/éj ré,'orébfx\)(éc(.,‘,,c&w\.o( , o g&v{) wﬁwa,j/s sy Yo cormpe. Y sechion 3
we  shald g,:nd., SO T Mm\o@u />cum?& & A AL

ﬂmwdo«s .12 . ,Ew\ﬂ. periadic /y&{w&uﬁ,,mﬁmc S5 wing M 2T Y Ec\wz/s
com ke Compledely olnoribed by « Anhle o of aine M and o o
_proacure AL ad _,C/D,,,,,M,,,f‘a‘f,m/p&. an 4(@‘,}) = o.,‘_f.g(:.‘,j)l i kere g(‘:j> v

%) me[L x P resst o

L Memadhiode. glnwﬂurun 2,11 umn.g Ao gmr f Camd @ Ashle oo Yo %’(nﬁ

\Jh Pun«,do)(icm lax AL S &/f M“K,«uﬁ < ebYeadned fnrm ST ]

3 Fundomedad 74%\*@(«1% omd. Absic wne . : : , B I
- We shodl new dodic c&.&.fmx o He shuwNoue c{ Ao - Ad meont omuz
zc\)b(m.% amcl C’(Z’wa)vc‘f Pu')‘ocb“c, 611.&»:{”_5 /SJ\Q»W\U) We 5&:11 Q/waa,x WA
L Ao dencie o ﬁd?({c.e) PR N oc-rt—a‘o&on«.S Fw‘aouc /yﬁ.un‘»g o ihhema.

D_agfv\/{/kcm‘ R gnmcl.wzm)(az oLew cin c’f a ldfice L o any (viz. oc;mf:o,d)

demoun F & Z  suck Ho A () no Xwo M’((nc)(,fao-{n)(»s A F awe Qi@&a—lﬂmv#

oo L amd (1) eveny poind of Ha plane n egeivalid do o peind of F
medulo L

Cloarty Ahe frndameddad pardlellogram of L o = Pandovemecdted clomain,
bod U normadly will nef be a Aemplede (ie, be o compesite of complife
cebls ). W He chg s)g Hecrm 2.9 o X/\M«cffm@vd"vg demain T wen sb-
Nawnad Ahid s o correcd Aemplade  Sinple enomplen show Hol T, need
ned be o Pci.jc»qu,o O Y gow{J nef Mw%aﬂgj e comnzded C’(azkz
o leddice L o which He bane weddovs made oo oy el am(@ ). 94U

u"{ Pro'\/{/‘s ’{aaﬂl /ng\ci.wezv\.xcuﬁ \(WP(ZQ{% e')ov;?‘{,
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Definibion. Led L ke o lolfice , and Lo S and T he Aempladen . S and T
s soad o be equivaded moddo L, nodalion s S 2 T, ff More & o
-1 Cerrmpondence bedvern Ahe edls cg S omd T sk AN correr ponoling
CvUJ: o eiw}uolu)( moéwéc L. T —

(Ther S = T \gow\aL wﬂz «‘g S amd T hove Ao sawme nuwmber cf llls
omd S com be " moued” modedo L o as Ao ccm.p&)(e,é} andl ucxd%

cover T.) Clearly ol fndomendad Aemploler of L are. egeivaden ol
Lt commind of Mo soms number of calls Mz AL - The wse of funda-
m2adad %meréa)(:z/a leriaern oyt-rwxz(ﬁ:. WMA&,MMP(( L b l;mPc:'T)(,Cu\),(ﬂ obaerva -

Theorem 3.1 Led 5 be o Fom‘crl-&‘c AQMV\,X rcheme  wnth w«o{.o.,%,\,& ch/*{.ua
Ly ot L Fobe o fandamedled Aemplode for 5 Thin 4 0 sl for
a )“bnxPCo.)(e, T LSG,MoL m«ﬁ} »g T e.clwi»\m/ﬁzm)( modelo L Ao o subAem-
olade of F . o |

a0

Led & be wakid for T Then wweny cell of T is mapped Ao o f-
g,z/veﬁj‘ e ey LMWQ , o omd (Abrn) cdls och{APm«o( {e At § il cellls 030 F
medde L . Ccmwwés , ot M—wa g"‘b“rn S‘&o\f«{m{,s M ocrem [7] (e @,(~
ro sechioem 1) Thad A s valid gwr Fooamd Aence ;‘"" Lty /wal’.))(%vfggc«XQ
d F o equivaded mededo L of k. a .

We holl new demoniale e cony lffice L Aen o furclomendd
Aemplode Ak s o wehongle T We nead He Jollowing cbservahons . 3
we dron o emmedel Gro Mool amg ldfice poind | Afen oblee (ad-
{i w Pm‘n)(/a on Al Emu; oA %S/JM dosYomern  codled He " Korizenial
qardodi kol LY e e o vended Gines Mol oLl Lddice poindls

f . - 4 i /7
W f&u*e. an ‘(inuz ol @Zﬂ‘ A.S (w‘{ ’( L '(’Lurr 3 ‘us e/(ibm e,«v‘(cu‘3 , W< hoawe ru:‘( ?qu{.
’Uw/) obseevad Lom  n v-bg,uruxw> we connudAed KA gcz L1] and L4911
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(Zo&.\)‘fi(}jfn,s Zruz/a ARaA wincide ) | Al e /K,o—rr'bcr\)(a/g Linen ap pear
A R,XWZM disNomees  callled Ale " aenks cad Ewd/;{;‘oﬁ - c'f L.
Lemma 3.2 LA L be genecaded by ndeprad wecdovs % = (x,,%) and 7=
(400920 . Then Ahe Aeriventad yordsbck of L s wine A el gy, ) At
e ok cod Bcvrc(h'(foﬂ °£ L Kaw ~ine t%ad.(z,_,gz)i.
LaAA: ce fww'n){/s KW covrdi nales Cﬂ.x,+,¢cj’ , }lxzi—/wj,_> wA A A A e Z .
The v - coovdinades Ax, + Ay, preof/se,[a ramge  SvOL N/ M,Uip(iu cj’ Ha
qee oy amd gy, an b awells known . Thes He vorbicd garsbshick b o
wieded . To dedenming Ha Roriredad gardsbick | amsume wiHow lows of
3""’“{"”“1”.‘{3 Rl g # o and comidin huo LA A ce peinds (A, + 4y, ,
Nory, oM 4o ) amd (A%, v a9, Ay + AG Y, ) om Ma 4 awme Leri vl
line . C«.mpcw—(mg ~3-oc-1-rob%n.a)(e/> e Aoe
A

Ay %y t oy Yy

= (2,-4,) %, = - (/“-1‘/“1> Iz
. D - 5,
and  Akan  e{ker {i) Ak U5 am wlgyer o« such ALA A,-A, = <. 4(()51,3;
o A e PhedCgL) , or () Az My amd w20 (whidk G-
i A
Féte/) “Lc\)( A(L) = ])(1 Y, ~ ?(2 3,\ = i7<1 ‘32’ vl %CJLCKZ":!Z), = {KJ ) . nac"w

s e \‘{ L.g ds §,§ Py IS SR - werrdld d 2

2

A A) ¢ (i) y,

/ o 7 C =y ‘J;_"X131) -
jn cane () Ahis wekwades No /3@(. (%2, 42)  awmel A 34 s
o i I P : ) AN g ) A
X oA ("3 AL PLU: r§ (L/( § < Gy 42) | B‘J Vo 3,1‘ ool In case (c¢) w=<
- 5 . ,a - i Q L).
:}o‘l (A,-43) x, el ARG e i A AL s P Les vv&] [x, l = (/\3 el By, 40|
‘03 w.»rja ~ Ay oend A 2 - Thor He ch“n et ol g ar Lyh uﬂ_ o oas aladed o A

b»mwul .o
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Theoem 3.3 Lef L be generaded by idegrid wecdors Tz (x,%0)  amdo
Ty, ) Then e Cidegeal ) rechongle of sine [ged (o, 40| (venhi-
W) by 2k O, g Rorizedeal) 1 o frmdamentol Sencplode of

LA e reAamgle be R Node Akad R _Kan area eguad e o(L),
oncd Ahwn commints of emaddly A(L) wlls . We Hocimn Moo R coAains
no Adwo per s pomd . q Cp#g) Ha w,,e_iwiwcu&m)//rnoc&jc L. For sep-
posc { fare weTlf\m(b‘J &ﬁ,‘%n.g P o 4 ) Mue ol d be o (A fica
pei s awlhese -9 - coerdinadesn ol %u; by Lo ALom Aba aents el jafc(/a{')oﬁ C
whi f iz ’(LAJM# Lo on. M_Léw,aoﬂum)(a[ ﬁu) comel wrhose x -
corrdineder dilfer by Lo AR He Rorivendod qardotbick (wkick o tn-
pusoi ble ‘,f My Lie on He soame ferivendad line) ;o condracdichion. Be-
comne dhere ML o.Mt Ao ™Mz ACL) dirhined o oy Leados ;S Mn -
e HA R et be o exadd fndameded domain (Remplede) o L. C
The same Conclarion coam be drowm from Hardy amd Wright [3 1, Hm 92,

Swe/rw{ W‘:‘%w{, M‘v-\v&uﬁ;m C L& - c-(/rcu.u-y\; ?v‘c*m %:,/(’,Z.bor—&»\.

Cz:‘re{,éwrj 3. R&Z gma(.we,sdqj 7(&1«.1)(.7«/{05 c‘f au &)H.g,e, o Ciuu'u:u&m/“
’(o a rec M’ZL
e

Cacrov(é[wj 3. 5. EWUB fxe/vioc{ic ALe,uv‘-{n.g /soﬁ.@m.!; s ﬁﬁ‘/’{-ms ‘§L"Y ac f-io‘(owxy'w[w
7(»?/'\«‘7(.&/{&, B

Thecrens 2 3w oo c—j Az w?\jmc}{cn widd o Aloorenm :{ ‘w'gys—
el ot von Leenwen (io 1 (see sechion 1) AR amsents Ykl 2veny §id-
>(:“,S sllcm‘ws scheme  Jor o Fa({jcfwurn.e Com be /‘Y‘om?v-rm;a& tdo o proc-
Lic sihome . We comn nemn comclale AHoA whanener a ln«(,jcwn,o ?(Z/%&Z(&)/e/)

{he (ygcku , Ain b o Aemsellode Ao Fgw ‘aemw&c(ﬁl,j om0y eqeive-
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&n\]{ ’(a o re«)(cw\%& o ol ‘(f.a mcl.u(,r,\.g (.a.)()(:uz

A fendtomeddel _whongle R ndlerilly hon Ahe form of o Joble Mok

W, Com. Wbc’(/c V(r‘fcwn w’(ﬁu écwwy&:,. f.wo’wcbac. %uwm{) M/kbwul ’SL ’w-f/(’(
W(LJT\“'S [w()(fce_, LooLed L ke cz,em\e,ra/‘{e_c( 53 Lm)(e.gfra,( e Nors 3(:—.“(4,)(,_)
amel —‘5 2 (4,420 amd Aede R an wn Alecrewn 3.3 . Weide ™M gf‘r Aa(Ll) as

e ninber of memory barks nowse

-ﬂ\wv{wx 3. é —L_z ,ML\'PF‘NS S %Mcﬁ ij *’:(c j) = (é - (. K(S)) 'M'O( ]/gc,cL(xsz)
. C& rod i‘aC‘L (xg 31 /3~‘-LC"z‘3z)l (:\u’Lu-z. g, [ mp& ngxu(",d‘n_,,/}flé.u"
g\ei bedonn v periodic. x‘:(&&u.rw\,s ok eme o ro,fnmo&'n_g,, Xo Lo

 Think X 7“7\& ZO(’(..L N Lun.g diart daol m>(o Z«o-r‘u:n%a,g /’R”P” {Mo‘(/\éﬁ
!X(_GL()\?_,'j 1) and copien "57 R X eweny {Ai e f?Cnn)( C(Thes ek forizen
d abip oo lager of @A.Lf.J«A )AL e el Ao o o Locde a
pord (5,]) m Me proper brick and asign U Ao %LMWJ bomdk «gl&
uc‘rre/;pc-ncbmg ll .. C&u«rﬁb (u,)) W Ha /sf-nﬁ w“[.ose " b Aom Zm.e, K«w
- woordin c-)({.___gn)kiv(, ak & Cj modd L}L(((xzrjz)}) jﬁxz,y“j) o el
4'P& cvf 3;;((&,,31)‘. - Te findl Mo laAdice guw\ﬂ/s (Ax, Y, ARyt Ay, ) on
o foin L‘ML,, nede ALaA Ve equadion Ax, + M3 5(}&1,3 , 1) ?m% (A, ) Ao
o collecdeen (', 1) = o« CAgedtgml /_;uxz ), whece {Tand [
are o Aoamslord soludion . ( We ansuma Had 4o # 0 cmol cwid He »s;oe,u‘aj,
care Yhod x, =0 Commpone M Fr‘ucf 4 lmimee 3.2 ) Thew fhe - coordd-
noA 2 “f {aAAi e painis  on Ae Line owe obYou neol by ««pfr(%»u Lo v
%Curc/w‘(fufcﬁ b nning  ak fCL,j) = g,-,. x, + g”f gy - Thas (45D Lo b
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