
PROCEEDINGS

OF

THE ROYAL SOCIETY OF EDINBURGH

https://doi.org/10.1017/S0308210500025129 Published online by Cambridge University Press

https://doi.org/10.1017/S0308210500025129


PROCEEDINGS

OF

THE ROYAL SOCIETY
OF EDINBURGH

Section A (Mathematics)

VOL. 77

1977

PUBLISHED BY
THE ROYAL SOCIETY OF EDINBURGH

22 GEORGE STREET
EDINBURGH EH2 2PQ

1977

https://doi.org/10.1017/S0308210500025129 Published online by Cambridge University Press

https://doi.org/10.1017/S0308210500025129


CONTENTS
NO.

1 The exceptional condition and unboundedness of solutions of hyperbolic
systems of conservation type. By A. JEFFREY . . . . . 1

2* Inverse semigroups generated by a pair of subgroups. By D. B. MCALISTER 9

3 Higher monotonicity properties of certain Sturm-Liouville functions. V.
By M. E. MULDOON 23

4* A note on the spaces FPtll. By ADAM C. MCBRIDE . . . . 39

5* On the energy of a cosmological field of gravitational radiation. By G. G.
SWINERD 49

6* On mixed boundary value problems for the Helmholtz equation. By R.
KRESS and G. F. ROACH 65

7 The Fibonacci groups. II. By C. P. CHALK and D. L. JOHNSON . . 79

8 Solutions d'une classe de systemes symetriques. By SAID BENACHOUR . 87

9 Asymptotic stability and energy decay rates for solutions of hyperbolic
equations with boundary damping. By JOHN P. QUINN and DAVID L.
RUSSELL . . . . . . . . . . . . 97

10 Bounded oscillations under the effect of retardations for differential equa-
tions of arbitrary order. By V. A. STAIKOS and I. P. STAVROULAKIS 129

11 Finite bang-bang controllability for certain non-linear systems. By GUNNAR
ARONSSON 137

12* On a class of Dubreil-Jacotin regular semigroups and a construction of
Yamada. By T. S. BLYTH 145

13* Cubic primals in [4] with polar heptahedra. By W. L. EDGE . . . 1 5 1

14 Existence and stability of periodic solutions of a third-order non-linear
autonomous system simulating immune response in animals. By IN-DING
Hsij and NICHOLAS D. KAZARINOFF . . . . . . . 1 6 3

15 On semilinear elliptic boundary value problems in unbounded domains.
By DEB KUMAR BOSE 177

16 Hilbert boundary value problems—a distributional approach. By MARION
ORTON 193

17* A note on the exterior problem for linear viscoelasticity. By C. E. BEEVERS 209

18 An elliptic boundary value problem for strongly non-linear equations in
unbounded domains. By VESA MUSTONEN 217

19* Stieltjes transforms of generalised functions. By A. ERDELYI . . . 2 3 1

20* On the regularity of solutions to quasi-linear variational inequalities of
degenerate elliptic type. By FRANCES COOPER 251

21 An oscillation theorem for characteristic initial value problems in linear
hyperbolic equations. By GORDON PAGAN 265

22 Dual extremum principles for the heat equation. By W. D. COLLINS . 273

https://doi.org/10.1017/S0308210500025129 Published online by Cambridge University Press

https://doi.org/10.1017/S0308210500025129


vi Contents

NO. PAGE

23 T w o - p o i n t b o u n d a r y v a l u e p r o b l e m s w i t h e igenva lue p a r a m e t e r c o n t a i n e d
in t he b o u n d a r y c o n d i t i o n s . By C H A R L E S T . F U L T O N . . . . 293

24 O n t h e in tegrab i l i ty of so lu t i ons of p e r t u r b e d n o n - l i n e a r differential
e q u a t i o n s . By P A U L W . S P I K E S . . . . . . . . 309

25 O n a m a x i m u m p r inc ip l e for a class of f o u r t h - o r d e r semi l inear el l ipt ic
e q u a t i o n s . By P H I L I P W . S C H A E F E R . . . . . . . 3 1 9

2 6 * O n t w o in t eg ra l inequa l i t i e s . By E . T . C O P S O N . . . . . 325

2 7 * O n t w o inequa l i t i e s of Brod l i e a n d Ever i t t . By E . T . C O P S O N . . . 3 2 9

2 8 * A t h e o r y of f r ac t iona l i n t e g r a t i o n for genera l i sed func t ions . I I . By A D A M
C. M C B R I D E 335

* T h e t h a n k s of t he Socie ty a r e d u e t o t he C a r n e g i e T r u s t for t he Univers i t ies of
S c o t l a n d for a g r a n t t o w a r d s t h e cos t of these p a p e r s .

https://doi.org/10.1017/S0308210500025129 Published online by Cambridge University Press

https://doi.org/10.1017/S0308210500025129


Printed in Scotland by T. & A. Constable Ltd., Edinburgh EH7 4NF

https://doi.org/10.1017/S0308210500025129 Published online by Cambridge University Press

https://doi.org/10.1017/S0308210500025129


The following contributions have been accepted for publication and will appear in 1977

D. G. ARRELL and E. F. ROBERTSON

Infinite dimensional linear groups

H. BEHNCKE and H. FOCKE

Stability of deficiency indices II

C. BENNEWITZ

A generalisation of Niessen's limit-circle criterion

T. S. BLYTH

Perfect Dubreil-Jacotin semigroups

K. DAHO and H. LANGER

Some remarks on a paper by W. N. Everitt
Sturm-Liouville operators with an indefinite weight function

J. W. DETTMAN

Related singular problems and the generalised Hilbert transform

A. EDELSON and K. KREITH

On systems-disconjugacy and a question of Barrett

D. A. EDWARDS

On the Holley-Preston inequalities

M. ESSEN

An estimate of Harmonic Measure in Rd, d ^ 2

J. K. HALE and H. M. RODRIGUES

Bifurcation in the Duffing equation with independent parameters I

R. B. KELMAN

Perturbational analysis of dual trigonometric series associated with boundary
conditions of first and third kind

H. W. KNOBLOCH and K. SCHMITT

Non-linear boundary value problems for systems of differential equations

J. J. MALONE

DG near rings on the infinite dihedral group

GILLIAN L. SLATER

The differential-difference equation w'(s) = g(s) w(s— 1) — w(s).

W. W. STOTHERS

The number of subgroups of given index in the modular group

W. VON WAHL

Semilinear elliptic and parabolic equations of arbitrary order

J. WALTER

On the existence of a saturated solution of the differential equation x! =f[t,x).

https://doi.org/10.1017/S0308210500025129 Published online by Cambridge University Press

https://doi.org/10.1017/S0308210500025129


PROCEEDINGS OF THE ROYAL SOCIETY OF EDINBURGH

(Section A)

Volume 77 1977 Parts 3/4

CONTENTS
DEB KUMAR BOSI:
On semilinear elliptic boundary value problems in unbounded domains 177
MARION ORTON
Hilbert boundary value problems—a distributional approach 193
C. E. BEEVERS
A note on the exterior problem for linear viscoclasticity 209
VISA MUSTONEN
An elliptic boundary value problem for strongly non-linear equations in
unbounded domains 217

A. ERDELYI
Stieltjes transforms of generalised functions 231
FRANCES COOPER
On the regularity of solutions to quasi-linear variational inequalities of degene-
rate elliptic type 251
GORDON PAGAN
An oscillation theorem for characteristic initial value problems in linear hyper-
bolic equations 26S

W. D. COLLINS
Dual extremum principles for the heat equation 273
CHARLES T. FULTON
Two-point boundary value problems with eigenvalue parameter contained in
the boundary conditions 293

PAUL W. SPIKES
On the integrability of solutions of perturbed non-linear differential equations 309
PHILIP W. SCHAEFER
On a maximum principle for a class of fourth-order semilinear elliptic equations 319
E. T. COPSON
On two integral inequalities 325
E. T. COPSON
On two inequalities of Brodlie and Everitt 329
ADAM C. MCBRIDK

A theory of fractional integration for generalised functions II 335

INDEX 351

VOLUME TITLES i-viii

ISSN 0308-2105 Proc. Roy. Soc. Edinb., A. 77

Published by The Royal Society of Edinburgh
22 George Street, Edinburgh EH2 2PQ

Printed in Scotland
by T. and A. Constable Ltd., Edinburgh EH7 4NF

https://doi.org/10.1017/S0308210500025129 Published online by Cambridge University Press

https://doi.org/10.1017/S0308210500025129



