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e 1/0p or 1/0q vanishes for somne [real] n, corresponding to a
i.e., a unary space-filling-of +he: interstitial

ncollapsed” (p-q), :
domains of a homogencous jsotropic net [{iid) Abstract—648-106,

~ices 99 (1967},661].

+hesc NO



k: SV“

£%AMMAZ k! s«
F(d"f)( R'P,’Dg@ ) A(k,c,)=il—k‘m‘<{ 70
[

K@) = F(k-%, %) |

I- o

L W LR O AU Tion

| - : Sk e e oA G

e " L '_] l f.;, en I I (Svmbole ‘Should mot be by R gL =

(s S Infinit :

L‘”:l"l'l“(’\ OV AUTIOR { poly’ho:l:—lat(\fr:;;{a; Warped Please indicate nicld of paper

b hlress and 2ip pum : ra (IRWP) and Infin-

umber) 1tce Periodic Minimal Sur- AD Algebra & Theory of Numbers
B[] Analysis

5 To chn
0 o
logy Sauarae faces (IpPMS)
Pleasc check if this abstract is a resubmis-
CD Applicd Mathematics

Jlbl‘jdgc, ““Ssﬂchus

SA/Clectry : Ctts| sion or revision of an abstract previousl

‘ Onics RcscarCl’“hﬂ"‘dﬁﬂ S
Fill in Lelow -for DH Gecometry

| Center
IN PERSON ANSTRACTS ONLY
ED Logic and Foundations

L] / "(‘1‘[!‘"&
{ { ce of. o
FD Statistics and Fmb.tbili(y

SchchnOIOgy Square
mbridge M = E ;
8¢, Massachusetts [ﬁ?d}ﬁfn’ Wisconsin
ualfe of Meetin

THOD OF PRESEN- Sl

| OF PRESENTATION JRUBUSE 26-50, 1968 G(J Topology
“1ele o . umber -

; SPlcas SRR ISy s chidege of rehiing 1] Miscellancous ficlds

10

if you larer find ic impossible to make presen-

crson by A l_.alh“ -__Schoen

tation in pecrson.

EXT OF \USTRACT
\BSTRACT (noe more than twenty GS-space lines):
has eij 5 =
either skew faces {p} or skew vertex figures {(q} or

If the face and

Every IRuwp

both;
cac '
X h face is spanned by a minimal surface.

vertex s b e h
ymmetries, R and S [(i) Il.S.M.Coxeter, Proc.Lond.Math.Soc.
¥, 43 =k :
¥ (1937) 33], are rotary reflections, then each face is re-

(2
lated .

to each adjacent face by rotation through a fixed angle about
thei -

iT common edge. . RS cyclically permutes the edges and vertices
of regular r-fold helical polygons {r(w)} (wztapgent of the acute

angle between any edge of {r} and a plane perpendicular to the axis
Each {p,&]r(m)} (regular skew polyhe-

of {x}),. d.e., holies! ¢l

dron [i]1): {6,4]4(0)},, (4,6[4(0)},, (6,6]3(0)); and each (p,q|r(w)}

(Schwarz-Neovius TPMS): (6,4]4(=)},, {5,6]4(1)}0,'{é,ﬁ,sgij}P, fias
the symmetry of 2 congruent interpenetrating graphs - primitive (P)

or diamond (D). A continuous transformation on vertices and edges,
{q}, and {r} , connects the

which preserves the regularity ofs i piki;
and reveals the existence of the hitherto

{p,a!r} and the {é,q[r} ;
(4,6]4(/2/2) ,, and {6,6]3(/2/2)}, (it also

unknown {5,5]4(/3- )}L,
These (;,&lr}

no other intermediate {p,qlr} exist).
L, having the symmetry of

shows that

to regular maps on an IPMS,
graphs of degree Si@E )

correspond
etrating enantiomorphous Laves

2 interpen
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)E ABSTRACT (not more than twenty 65-space lines): st
9 infinite regular warped polyhedra: {p,q|r}[(i) Abstract 658-30,

o Notites 1077 (1962)1 lcad to the 15 IQRWP (p-q). Of these 15,
-e truncations t{p,alr} or alternations hip,alrI[(ii) H.S.M.

eter, Regular Polvtones, pp. i45-156]; 11 define continuous spec-

of (p+q), and result from transformations A on [p,q\r} or On
y,alr}Y.. A produces equal translations n of all vertices along
e local symmetry axes, adjacent vertices being displaced into al-

rnate "labyrinths". Let the skewness of {p} be defined as

w

-
-

: n o={[cos w=+=cos 2=/ p)lall=cos v)} }/2, where O = the acute

nzle between an edge of {p} and the rotary reflection synmetry

v g
o=

- 3 - - -
lane of {p} , and y=the face angle of {p}. If every (p-q) is i-

lentified as (p[cpl.Q[cq])Q’ wvhere n= the number of {p} and of (&}

at each vertex, and X=P, D, or L (1], then for the 11 "defornable"

- : 1
(p*q), Up and Gq are of the form (a+bn)/(0+dn+en2)& (2,b,¢c.~ . .a78

constants). If X=L, neither 1/0P nor 1/0q has real zeros; 1if X=P

¢ or 1/o_ vanishes for sone [real] n, corresponding to a
e AEh b

ncollapsed" (p-q), i.e., 2 unary Space-filling'of the interstitial

donzins of a homogeﬁeous isotropic net ficiin) Abstract~648-106,

these Notices 99 (1967),661] .




Regular saddle polyhedra (RSP)

Let a RSP be any unbounded surface which has regular skew faces

{i], each spanned by a minimal surface, with regular plane vertex

figures {q}. There are 12 RSP for vhich the face and vertex sym-

metries, R and S [(i) Generators and Relations for Discrete Groups,

by H.S.M.Coxeter and W.0.Moser] are rotary reflections and rota-

tions, respectively. To each of the 9 finite regular polyhedra

{p,q}h ({h} = Petrie polygon of {p,aly [(i)]), there corresponds
a RSP {i,q}p with the same edges, vertices, and vertex figures
[ef. (i), p. 112]. The faces {h} and Petrie polygons {p} of

{h,q}p
are the Petrie polygons and faces, respectively, of [p,q}h.

{u,3} ,
: 2 3
{G'B}h' {6,h}3 are limiting transforms (n>=) of infinite regular
warped polyhedra [(ii) Abstracts 68T-D1 and 658-30, these Notices
107 (1968)]. The 9 quasi-regular polyhedra t(h,q}p = (heq) are
jdentical to the 9 q q|r derived from (3-3?, (3-hf, (3-5f, (%_.3f,
and (%g 5% oy H.S.M.Coxeter et al.[(iii) Phil. Trans. Roy. Soc.

Lond. A, 246, L01-L50 (195L)]. P.Pearce [(iv) Greham Foundation

Research Report (1966)] has described {4,4} and {6,3}, RSP analogs
of regular plane tessellations. The third analog, {6 -6}, which
was found in collaboration with N.W.Johnson, is an infinite Riemann

surface of 2 sheets (cf. H.S.M.Coxeter, Regular Polytooes, p.113).




LI A

uasi-regular saddle polyhedra (QRSP)

et a QRSP, (p*a)", e any unbounded surface which has regular

each spanned by & minimal surface, with

(1) H. S. M.

skew faces (p} and (a} ,

cyclic and equiangular plane vertex figures (ef.

Coxeter Regular Polytopes]; n=the number of (p} and also of (q}

regular ["flat"]

at each vertex. Of the 17 known examples of quasi-

polyhedra (ptddn {(ii) H. S. M. Coxeter et al, Phil. Trans. Roy.

Soc. Lond. A, 246, 401-L50 (1954)], 9 includ
gular saddle polyhedra [(iii) Abstract

e equatorial faces

(and are truncations of re

68 T-Di these Notices 108 (1968)]). To each of the 8 other (p+a)",

there corresponds a (p-q)" with a similar vertex figure--(3:3) .

- - 2 - =
AP (2611, (51015 (300 (60 5 (350" (6207, (3-2)"
5 3
(&% 10)“ (5 E)“ (1 10)m (m_g RBEER T e equatorial polygons (i)
of (6 h) 4 (6 ) (6 10) and (16 10) are the regular compounds
(2)(3}, (2){5}, (2)(5), and (2) {3}, respectively. Each edge of
-~ - n 7
a (prq)® Joins 2 vertices lying in opposite faces of the corre-
il R ¢ T oE e
ponding (p*q) , and every face of a {p+q} passes through the
: ==in S =2 —h=.n
center of the (p-q) . (6,4) , the only (p°q) for which K (no
5 "
of faces) # N, in the corresponding (pcd)n, is homeomorphic to

2 ] -
(6:4)" (=5 1|3 [(i1)1=t16,5), [(1i1)]). Wone of the (pra) is

orientable.
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643-106, A. H. SCHOEN, 5126 Elkmont Drive, Palos Verdes Peninsula, Californias90274,

ogencous nets and thelr fundamental cegions,

m homogeneous nets (connected Infinlte perlodic arrays of nodes,

For the 5 2-dim and 12 3-dl

| edges Jolning each node to Z of the Z' nearest nodes 3SZ 3 Z'], with all nodes and edges sym-

rlcally equivalent), a fundamental region may be chosen which encloses one node, has Z congruent

.
mirror-symmetric) fuces of zero mean curvature, assumes k orientations (k = no, of nodes per

t cell), has no edges not symmetry axes of space-{illing assembly of such regions (hence symmet-

space-linkages, ot flexible closed chalns of such reglons hinged at edges, can be constructed), and

y of the net at the enclosed node, This "symmetry domain" {s the cell of a

s the polnt symmetr
mogenecous honeycomb and is constructed as follows: span all edge-circuit polygons of the net, in

‘der of no. of edges, by minimal surfaces, filling the space with closed cells (interstitial domains),

ithout reducing voelume of already closed cells; joln centroids of adjoining cells by line segments;

pan smallest polygons of new (reciprocal) net by minimal surfaces, generating congruent cells, or
ymmetry domalns. In 7 nets, interstitial and symmetry domains are saddle polyhedra (cf, P, Pearce,
jynestructics, Graham Foundation, 1966); in 5 3-dim nets, the symmetry domain is the Dirichlet
region. (Recelved June 28, 1967.

’

648-107. L. S. HUSCH, Univarsity of Georgia, Athens, Georgia 30601. Finding a boundary for

a_3-mani!old. 5 . AN

The following theorem is proved. Let M be a connected, open, orientable 3-manifold with one

end, The interior of M is homeomorphic to the interior of a compact 3-manifold if and ounly if there

exists a posiilve integer N such that every compact subset of M is contained in the interior of a com-

pact 3-manifold M' with connected boundary such that (1) «,(M - M) is finitely generated,(2) genus

(bdry M') < N,(3) Every contractible 2-sphere in M - M' bounds a-3-cell, (Received June 19, 1967.)

661

s



's Last Theorem,
J. M. GANDHI, York University, Toronto, Oatario, Canada, On Fermat

Py yP = 2P where pis aprime> 2 and z = 0 (mad p) (called Case II), x,y,z are !
me to each other, We prove the following: 1f (1) has integral solution itn Case Il then for
ollowing cases (A) for every factor r of x or y, (B) for evcryzfacwr rofx -y, (C) !o:

r of x + y other than p, it is necessary that Pl s 1 (mad p”). From !he:e theorem

tely follows that if (1) has integral solution in Case II then ePilta ) (mod p”) and ok
(mod p"]. Three different proofs are given for those theorems. );uem_ats are mzde :‘ol erive
ollowing: If (1) has iategral solution in Case Il then Zp'l = | (mod Ppl‘ ), which is Impossible

tus Implying the Impossibility of Fermat’'s Last Theorem !n Case II. (Received February 11, 1969.)

664-64. ALAN H. SCHOEN, NASA/Electroalcs Research Center, Cambridge, Massachusetcs

'139. A fifth intersectlon-free infinite perlodic minimal surface (IPMS) of cubic symmatry,

reliminary report.

Of the countably infinite number of IPMS with a cubic Bravals lattice, three with no sclf-

‘ersections have bven known (i) H. A, Schwarz, Gesammelte Werke, Vol, 1, 1890; (ii) E, R, Neovius,

3 T -
lv. of Helsingfors, 1883). A fourth ((ii1) Abstract 658-30, these CAUlie) 15 (1968), 727], containing
straight lines, Is associate to the two [adjoint]).Schw

arz surfaces. A fifth examole, and also the

svius surface, may be obtained as "complements”

to the two Schwarz surfaces, respectively,

follows: embed, in either Schwarz surface, that pair of dual regular Inaps [(Iii)] whose edges are
1mztry axes of the surface, From the

edges of every Intersecting pair of Petrie polygons
) H. 5, M, Coxeter,

Regular polytopes] having a common symme
gruent skew polygons P and p'

try plane rn, construct two

» 5cparated by 7, with alternate vertices at edge midpoints and

of the two Petrie polygons. Span p and p*
complementary IPMS = U [M,M']). The Neov

of self-intersections,

dices, respectively, by minimal surfaces M and M',

ius surface is found to have 00 associate surface
The new surface probably has ne

ither a locally finite adjoint surface nor
intersection-free assoclate surface,

Each Schwarz surface belon

g5 to the same space group as
(Received February 11, 1969.)

omplement,

664-65. JAMESR, BROWN, Oregon State University, Corvallis, Oregon 97330, Inverse

:8, entropy, and weak isomorphism for discrete dynamical systems,

By a discrete dynamical system is meant a quadruple &

=(X, 3,y,¢), where (X, 8,u)is a
11lized m

casure spaceand ¢ ;: X = X is a measure-preserving transformation,

The entropy
€ System & is denoted h(®).

The inverse limit & = iny lim (®
€ @, Is a dynamical system and Yoo @
n=1,2,..

n*¥p) is defined categorically,

ntl Qn is a measure-preserving transformation for
The inverse limit is determined uniquely up to isomorphism,
-ebesgue systems. We have b(®) = lim h(c::n),

-

and always exists
and 9 is (1) ergodic, (2) mixing (of any order),
or (4) has completely positive entropy iff each Qn has the sam=
cations include systems with quasi-

Mat. 26 (1962),

)n State Uniy

25 (1961),

ls zero entropy,

property,
discrete spectrum [L, M, Abramoy, Izy. Akad,

Nauk SSSR,
513-530], quasi-periodic group automorphisms [T, Seethoff, pPh,D,

Dissertation,

.» 1968], and the natural extensions of V. A. Rohlin [Izy. Akad, Nauk SSSR, Ser,

499-530]. A variation of Rohlin's construction is inl:rodu_ced to "lift" a weak isomor-
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