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PREFACE 

Following D . M . Y. Sommervill e [7 , p . 166 ] w e defin e a  honeycomb  t o b e a  symmet -

rical subdivisio n o f a  three-dimensiona l manifol d int o a  numbe r o f polyhedra l ce l l s , al l 

alike, eac h rotatio n tha t i s a  symmetr y operatio n o f a  cel l bein g als o a  symmetr y opera -

tion o f th e whol e configuration . Th e honeycom b i s sai d t o b e twisted  i f i t i s no t sym -

metrical b y reflection ; thu s a  twiste d honeycomb , lik e a  screw , occur s i n right-hande d 

and left-hande d varieties . Th e subjec t originate d i n 1933 , whe n Webe r an d Seifer t [10 ] 

considered tw o one-celle d honeycombs , eac h consistin g o f a  regula r dodecahedro n wit h 

opposite face s identified . Th e wor k involve s a  combinatio n o f geometr y an d grou p the -

ory, assiste d b y quaternions . 

I wish t o than k th e Nationa l Scienc e Foundatio n an d th e Universit y o f Main e fo r 

sponsoring thi s serie s o f lectures , an d t o than k Norma n W . Johnso n an d Gratta n P . 

Murphy fo r takin g notes . I  gratefully acknowledg e als o th e hel p o f Joh n Leec h an d 

Abraham Sinkov , wh o compute d th e order s o f certai n group s presente d i n th e for m 

L2 =  M 2 =  N 2 =  {LM) P =  (MNY  =  (LNY  =  (LMN) q =  1 , 

and foun d representation s fo r thes e groups . 

H. S . M . Coxete r 

February 197 0 

iv 



TWISTED HONEYCOMB 47 

REFERENCES 

1. H . S . M. Coxeter, The  abstract  groups  G m*n'p, Trans . Amer . Math . Soc . 4 5 

(1939), 73-150 . 

2. ,  The  abstract  group  G 3 ' 7 , 1 6 , Proc . Edinburg h Math . Soc . (2 ) 1 3 

(1962), 4 7 - 6 1 , 189 . M R 2 6 #190 ; M R 2 6 #6267 . 

3« ,  Regular  polytopes,  2nd . ed. , Macmillan , Ne w York , 1963 . 

MR 2 7 #1856 . 

4# y  Introduction  to  geometry  Wiley , Ne w York , 1961 ; 2n d ed. , 1969 -

MR 2 3 #A125 L 

5. Patric k D u Val , Homographies,  quaternions  and  rotations,  Oxfor d Math . Mono -

graphs, Clarendo n Press , Oxford , 1964 . M R 2 9 #6361 . 

6. Feli x Klein , Lectures  on  the  icosahedron,  Kega n Paul , London , 1913 * 

7. D . M . Y. Sommerville , An  introduction  to  the  geometry  of  n  dimensions, 

Methuen, London , 1929 * 

8. J . A . Todd , The  groups  of  symmetries  of  the  regular  polytopes,  Proc . Cam -

bridge Philos . Soc . 2 7 (193D , 212-231 . 

9. O . Veble n an d J . W . Young, Projective  geometry.  Vol . II , Blaisdell , Waltham , 

Mass., 1946 . 

10. C . Webe r an d H . Seifert , Die  beiden  Dodekaederrdume,  Math . Z . 3 7 (1933) > 

237-253-

http://dx.doi.org/10.1090/cbms/004/17



http://dx.doi.org/10.1090/cbms/004/17


		2014-11-20T13:19:31+0530
	Preflight Ticket Signature




