
BULLETIN ISSN 0004-9727 

of the 
AUSTRALIAN MATHEMATICAL SOCIETY 
Volume 31 Number 3 June 1985 

Notes on irreducible ideals 
by David J. Smith 321

W ilansky's query on outer measures 
by Choo-Whan Kim 325

On the discrepancy of the sequence formed from multiples of an irrational number 
by Tony van Ravenstein 329

Intersections of finitely generated free groups 
by Peter Nickolas 339

Indecomposable 2-groups with all automorphisms central 
by M. J. Curran 349

Normal and subnormal subgroups in the group of units of group rings 
by Jairo Zacarías Goncalves 355

On a communtativity theorem for semi simple rings 
by Murtaza A. Quadri and Mohd. Ashraf 365

A note on arcwise connected sets and functions 
by Shri Ram Yadav and R. N. Mukherjee 369

The subvariety lattice of the variety of distributive double /^-algebras 
by Wieslaw Dziobiak 377

Trajectories of set valued integrals 
by Nikolaos S. Papageorgiou 389

A crossing theorem for distribution functions and their moments 
by H. L. MacGillivray 413

On convergence of closed sets in a metric space and distance functions 
by Gerald Beer 421

On the basis number of some complete bipartite graphs 
by J. McCall 433

Periodic points and chaos for expanding self-maps of the interval 
by Zhang Zhenhua 439

The Farkas lemma of Shimizu, Aiyoshi and Katayama 
by Charles Swartz 445

An Egorov's theorem for vector functions 
by P. Jiminez Guerra and Jose L. de Maria Gonzalez 451

ABSTRACTS OF AUSTRALASIAN PhD THESES 

Eigenvalue approximation methods for quantum lattice Hamiltonians 
by P. G. Hornby 463

L'nattained boundary points of the numerical range of Hilbert space operators 
by Srimati Majumdar 467

Chain decompositions of graphs 
by Donald Kenneth Skilton 471

Intersection properties of functions on cardinals 
by Greg G. Gibbon 475

Calculation of fundamental units in some types of quartic number fields 
by Neville Jeans 479

The University oj Queensland Press, St Lucia, Queensland, 4067, Australia 
Printed in Australia by Watson Ferguson & Co. 

RegRterH by Amtri l ia Pott—PoMtcitkNi No. QBQ2943 https://doi.org/10.1017/S0004972700009230 Published online by Cambridge University Press

https://doi.org/10.1017/S0004972700009230


BULLETIN OF THE AUSTRALIAN MATHEMATICAL SOCIETY 

Continued Inside Back Cover 

Editors: Shei la Oa tes -W i l l i ams D e p u t y Editor: H. B. T h o m p s o n 
H o n o r a r y Editor: B. H. N e u m a n n 

Associate Editors 
Rober t S. Ande rssen J . A. Eccleston D . C . H u n t Ross Street 
A l a n L. A n d r e w B. J . Gardner P. E. K loeden G. Szekeres 
E J . B i l l i ng ton J . R . G i l e s Rodney Ni l lsen D. G. Tacon 
B. D. Craven J . R. J . Groves G. B. Preston E. U. Tarafdar 
B r ian A . Davey J . A . Hempe l J . H. Rub ins te in Co l in J . T h o m p s o n 
P. D o n o v a n D. A . H o l t o n Leon S i m o n A. J . van der Poor ten 

Rudol f V y b o r n y 

Assistant Editors 
Rober t S. Anderssen M . S. B rooks 

INFORMATION FOR AUTHORS 
T h e B U L L E T I N of t h e Austra l ian Ma themat i ca l Soc ie ty a ims at qu i ck 

p u b l i c a t i o n o f o r i g i na l research in all b ranches of ma themat i cs . T ime ly expos i to ry 
ar t ic les are a lso w e l c o m e d . 

T o ensure speedy p u b l i c a t i o n , edi tor ia l dec is ions o n acceptance or o the rw ise 
are taken qu i ck l y , no rma l l y w i t h i n a m o n t h of receipt of t he paper. Papers are 
a c c e p t e d on l y after a care fu l eva lua t ion by t h e Editor and an Assoc ia te Editor or 
o the r expert i n t h e f i e l d . 

A s even m i n o r rev is ions are general ly no t pe rm i t ted , au thors shou ld read 
ca re fu l l y all t h e de ta i l s l is ted b e l o w and o n the ins ide back cover. 

For a paper t o be accep tab le for pub l i ca t i on , no t on l y s h o u l d it con ta in n e w 
a n d in te res t ing resul ts bu t a lso 

(i) t he e x p o s i t i o n s h o u l d be clear and at t ract ive, and 
( i i ) the m a n u s c r i p t s h o u l d be in pub l i shab le f o r m , w i t h o u t rev is ion. 

Never the less s o m e mer i t o r i ous papers w i l l have t o be re jected because speed of 
p u b l i c a t i o n i nvo l ves space l imi ta t ions. 

A u t h o r s s h o u l d s u b m i t THREE c lean, h igh qua l i t y cop ies to 
T h e Editor, Bu l l e t i n of t he Aust ra l ian Ma themat i ca l Soc ie ty , 
Depa r tmen t of M a t h e m a t i c s , Univers i ty of Queens land , 
St. Luc ia , Q u e e n s l a n d , 4 0 6 7 , Austra l ia 

b u t s h o u l d no t send the o r ig ina l typescr ip t of their papers, as mater ia l submi t t ed to 
t h e B U L L E T I N w i l l usua l ly no t be returned. A u t h o r s s h o u l d note tha t each paper  
s u b m i t t e d m u s t i n c l u d e an abstract a n d o n e or more c lass i f icat ion numbers  
f o l l o w i n g the 1 9 8 0 M a t h e m a t i c s Subject C lass i f ica t ion. 

Abstracts of PhD Theses 
T h e B U L L E T I N e n d e a v o u r s to pub l ish abst racts of all accepted Austra las ian 

P h D theses in ma thema t i c s . O n e restr ict ion, however , is tha t the abstract must be 
rece ived by t h e Edi tor w i t h i n 6 mon ths of the degree be ing app roved . 

©Copyright Statement. Where necessary, permission to photocopy for internal or personal 
use or the internal or personal use of specific clients is granted by the Treasurer. Australian Mathematical 
Publishing Association, Inc.. for libraries and other uses registered with the Copyright Clearance Center 
(CCC), provided that the base fee of SA2 00 per copy of article is paid directly to CCC. 21 Congress 
Street. Salem. MA 01970. U.S.A. Special requests should be addressed to the Treasurer. Australian 
Mathematical Publishing Association, Inc., c/- Department of Mathematics, University of Queensland. 
St. Lucia. Old., 4067. Australia. Serial-fee code: 0004-9727 /85 SA2 00 + 0 00 

https://doi.org/10.1017/S0004972700009230 Published online by Cambridge University Press

https://doi.org/10.1017/S0004972700009230


ISSN 0004-9727

BULLETIN
of the

Australian Mathematical Society

Editor: Sheila Oates-Williams
Deputy Editor: H. B. Thompson

Honorary Editor: B. H. Neumann

Associate Editors
Robert S. Anderssen J. A. Eccleston D. C. Hunt Ross Street
Alan L. Andrew B. J. Gardner P. E. Kloeden G. Szekeres
E. J. Billington J.R.Giles Rodney Nillsen D. G. Tacon
B. D. Craven J . R. J. Groves G.B.Preston E. U. Tarafdar
Brian A. Davey J. A. Hempel J. H. Rubinstein Colin J. Thompson
P. Donovan D. A. Holton Leon Simon A. J. van der Poorten

Rudolf Vyborny

Assistant Editors
Robert S. Anderssen M. S. Brooks

VOLUME 31 (1985)

The University of Queensland Press
St Lucia, Queensland, 4067, Australia

https://doi.org/10.1017/S0004972700009230 Published online by Cambridge University Press

https://doi.org/10.1017/S0004972700009230


Printed by Watson Ferguson ft Co.. Brisbane, Queensland 4101, Australia

https://doi.org/10.1017/S0004972700009230 Published online by Cambridge University Press

https://doi.org/10.1017/S0004972700009230


BULL AUSTRAL MATH. SOC. VOL 31 (1985), 1-480.

Contents
P. N. ANH, N. V. Loi and R. WIEGANDT, On the radical theory of Andrunakievich varieties .. .. 257
MOHD. ASHRAF, see MURTAZA A. QUADRI

ABDUL AZIZ, On the zeros of a polynomial and its derivative 245
D. D. BAINOV, see S. G. HRISTOVA

GERALD BEER, On convergence of closed sets in a metric space and distance functions 421
D. R. BREACH and ANNE PENFOLD STREET, Irreducible designs from supplementary difference sets .. 105
CARMEN SILVIA CARDASSI, Density of numerical radius attaining operators on some reflexive spaces .. 1
MARK FRANCIS COLLINS, Distribution-free tests of subhypotheses [A]* 315
M. J. CURRAN, Indecomposable 2-groups with all automorphisms central 349
STEFANIA DE STEFANO and SIMONETTA DI SIENO, A remark on completely reducible near-rings . . . . 35
SIMONETTA Di SIENO, see STEFANIA DE STEFANO

BAU-SEN DU, The minimal number of periodic orbits of periods guaranteed in Sharkovskii's theorem. 89
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