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ooo
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001 00000000 (cut-and-project scheme) ¥ = (R*, H, D,Q, A, p,q) O 0O O ‘physical
space’ R* 000000000000 O0 H (‘internal space’), 10 D CRF x H,0OOODO
000 HODOOO Q (‘window’), RFODOO0O0 A=A(Q), 00000 p:RF x H — RF
000q¢:RfFxH—->HOOOOOOOOO

1. plD:D—-RFOOOOO
2.¢q(D)0 HOOODOOOOD
3. A={p(d): deD,q(d)eQ} 0000000000

O000DACRO0DO0OD0ODODOODOOOOO0O0O0OO0OACRFORFOODOODO
0000000000000000000000000000000 AO Meyer0DODODODO

r>0000000A€A00000 rpatchO C.(\):=ANB,(A\) 000000000
B,(A)={zeRF: [z—A|<r}000000000 A\,peAD rpatch0000000O0O
000000, (u)=C-(\)+(r—X0000000000

001 AO Meyer 000000000 r>000000r-patch000000000000
oobooooo

Proof. [4, Corollary 6.10]. O

0000000001 0500¢,0<;<40000000000(@0O0)0 P, =
{Z;*:Otjgj: ijotj<1,tjzo,ogjg4}c(CDDDPQZ—TPl,P?,:TP1,P4=—P1
00000000 7=(+¢+1=--¢3=H5+1)/2000. Q¢INR = Q[r],
Z)NR=Z[f]00O00.00

4 4
« 1 ZIC = Z[C), O a;¢))T = a¢¥,
=0 =0

4

4
v:Z[¢] = Z/5Z, V(Z a;¢’) = Zaj mod 5
=0

§=0
000000,7*=1-7000,2€Z[¢]0000 »*=200000000.00, 2 € Z[(]
0000 v(z*)=v(z)0D000O.
Penrose 000000000 ¥p=(C,Cx (Z/5Z2),Dp,Qp,Ap,p,q) 0,

Dp = {(z,2*,v(2)) : 2 € Z[(]}

ooooo,
Qp=Ul_,Q;, Q= (P +& x {j},1<j<4



000d000000.00o éeCOonoouoooooo.0ddFbonacciOOOOOOnO
U EF:(Rv]RaDF7IFaAF7pF7qF)Dr

Dp ={(z,2%): z € Z[r]} ={(a+br,a+br"): a,be Z}

ooooo,0oooo0 IrpcROODOOOOOOOO.

3 00OOoOopDooooood

O010000,Penrose 1000000000000 0O0ODDO0OOOOOODOOOO
0000000000000 0U00U0. 00000400 submodel O quotientmodel
000000000 Pleasants [5,6] 00000000000 0tomography 000000
Baake-Huck 3]0 000000

002 00000000000 %; = (R*, H;, Dy, Q, Ai,piyq),i=1,20000.%, 00
Y, 0OOODOOO,0000 ¢:Re 5 R=-00000000004%:H — H, 0000
000, (¢x9)(D1) = D2, ¥(21) = Qa, ¢(A1) = Az, q2o(px ) = 1poqy, p2o(dpx 1)) = ¢opy
ooooooooo.

wRNZ[(]#00000,

Casel. 0000 uwewRNZ[C]O v(u)=0
Case2. 00 uewRNZ[CO v(u)#0

000000000000 0.000000wODOODOOO,weZCJ\{0}ODODODOODO.
00000 w*000000.00000000 v-1w*ROOOO0OO

2w —zw*  =lwt
e

Y1 :C = V—1w'R, ¢1(z) =
gooo.

001. 00 z22€Z¢)0000,00000000000:

1. ¢1(2) = ¢1(2),

2. (=) = pu(5),

3. z4+wR = Z + wR,

4. 2+ w*'R = z* + w*R.

Proof. OO OOODO. O



$1,0, 000000
¢p,hp:C o R, op(z) =S(2w)/S(¢?), vp(z) = —S(zw0*) /()

gooa.
Casel1l 000,
Ds = (¢p x ¢p xid)(Dp) = {(¢r(2),¢¥p(2"),v(2)) : z € Z[(]},
Qs = (vp x 1d)(Qp) = Ui, (¥p(P; + €) x {j}),
As =¢p(Ap) ={¢r(z): z € Z[(], (2", v(2)) € Qp}
ooo.

002 wRNZ[]#0000.Ds0 Dp x (Z/52)00000000,As CZ[f]00OD00,
Proof. w =37 ok;j¢9,z=3;_on;¢/000.0000000 kjz5=k; 00000,

¢p(z) = a(z) +70(2),  Yp(z"

~
I
Q
—
0
~
+
\1
*
S
—
N
~—

a(z) =Y nj(kja—kjpa),  b(z) =D (k1 — ki)
=0 j

0000.00000 ¢p(z) € Z[7) OO0, (¢p(2),¥p(2*),v(z)) = (a(z) + 7b(2),a(z) +
T*b(2),v(2)) € Dp x (Z/5Z) 00 0. O

00 3. Casel 000, pDs:Dg—ROODOOODO.

Proof. 00 2,2 € Z[(] DO DO ¢p(z) = ¢p(2) DO OO, alz) = a(2), b(z) = b(2) =
Yp(z*) =¢Yp(Z*)= z4+wR=Z4+wR = Z—z=u,Ju € wRNZ[{] = v(Z) —v(z) =
vlu)=000000. O

002 Case1000,% = (R,R x (Z/5Z), Ds,Qs,Ag,p,q) 000 000000000.0
00 p,q0000D00000.000,

AS2s) = {op(2) : z € Z[C], (¢p(27),v(2)) € Qs}

00000 Ag=A(Qg)000D0.

Proof. As C A(Qs) 000D0OCOODODODOOOOOO. 00D0DOODODODOOOOO0O0,
y e AQs)000. 0000,00 2€Z¢0y=9¢p(x)00000000,00 50
Yp(z*) € vp(P;+§&),v(z) =j0000.00000 F+wR)NP+&#£0000.
P,00000D00,00 uewRO Z*:=2"+u* € P;+£000.000,casel 00O
0000 v(iz) =v(z)+vu)=v(z)=;00000,(Ev(2)eQpd00.00000
y=0¢p(2) €As000,A(Qs) CAsDODODO. O

5



Case20000,

Ds: = (¢p x ¢p)(Dp) = {(¢p(2),¥p(z")) : 2z € Z[(]},
Qg = U?:le(Pj + 5)’
Ag = ¢p(Ap) ={op(2): 2z € Z[(], (2", v(2)) € Qp}

goo.

00 3. Case2000,% = (R,R,Dg,Qg,Ag,p,¢) 000000000000, 000
p,¢000000000.000,

AQs) = {op(2) : 2z € Z[(],p(2*) € Uj_1¥p(P; +£)}
00000 As =A(Qe)DD00OO.

Proof 00 2,300000,Ds 0 DpO00000000,Ay CZ[f]000,p/ Dy : Dgr —
ROODODODOODOODOOOD.000 As¢ =AQe)00D00D0O0O.

D000 Ay CA(Qs) 0000000, yeA(Qs)000.00 2 € Z[(]0 y=¢p(z) O
0000000,00 50 ¢p(z*) €p(P;+£)000.000 k:=v(z)0 j000000
00000,N:={z€Z]: v(z) =0 mod 5} = (3—7)Z[f)]0 ROODOOOOOOOD,
{v(u): vewRNZ[]}=Z/520000.000 *4+wR)N(P;+£) #0000, P;+¢
D00000000,uewRNZCOO0000 v(u) =j—kOO0 5 =2*+u* € P+ &
0000.00000 (30(3) € (Pj+&) x {j} 000 y=¢p(3) € Ax 0OD. O

001000. Casel 0000 ¢p(Ap)=As=A(Qs)000,Case20000 ¢p(Ap) =
As =A(Qg) 000, O

4 ODO00O0OO0OO0OO0OOOODOOODOd

0 (Ap,Ap+wR)0,000000000000000000.00 AeAp0000
0,0000000 r-patch0 S,.(\) := (Ap+wR)NB,(\)00D000. 00000000
\MpeADODOOO rpatch00D00000000O, S (1) =5\ +(r—A000000
000.001000,00000000000000000000000000.

00 4. wRNZ[C]#0000. (Ap,Ap+wR) 0000 »>00000000,000000
0 rpatch000000000000000000O0.

Proof. pp(Ap) CRO ApCCO Meyer00OD0D0O000,001000,00000 r-patch
goooooooooooooooooo. O



0000 7Te70000,00000000000 s(T):=(T,TN(Ap+wR))0000
0.00s(T):={s(T): TeT}, Hhc7,00000000000000000,0000
T'eTOOOOTeTiDueCOOOOO0T =T+4000

(TN(Ap+wR))+u=T N (Ap+wR)
gooboooboobo.

005 wRNZ[K#000000,0000 7 cT00000,s(h)00000O000O0
gooooo.

Proof 0000000000 0ODOOOODO 7,00000000,0000000000
00ooooooo40000000ogog. O

gobooboobbuooboobboobuoobooobooboobobooboobob
gooboboboboooooooon

goon

[1] N.G. de Bruijn, Algebraic theory of Penrose’s non-periodic tilings of the plane. I, II,
Indag. Math. 43 (1981) 39-52, 53—66.

[2] D0DO0O0O0O0O00 6000000000000 D00O0D 3493499 0.

[3] Michael Baake and Christian Huck, Discrete tomography of Penrose model sets,
Philosophical Magazine 87:18 (2007) 2839-2846.

[4] Robert V. Moody, Meyer Sets and their duals, in: The Mathematics of long-range
aperiodic order (NATO ASI series ser C. Mathematical and physical sciences v.489,
ed: Robert V. Moody) Kluwer (1997) 403-441.

[5] Peter A. B. Pleasants, Designer quasicrystals: cut-and-project sets with pre-assigned
properties, in: Directions in Mathematical Quasicrystals, (eds: Michael Baake and
Robert M. Moody), CRM Monograph Series vol.13, AMS (2000) 95-141.

[6] Peter A. B. Pleasants, Lines and planes in 2 and 3-dimensional quasicrystals, in: Cov-
erings of discrete quasiperiodic sets, (eds: Peter Kramer and Zorka Papadopolos),
Springer Tracts in Modern Physics vol.180 (2003) 185-225.



