Proceedings of the

CAMBRIDGE PHILOSOPHICAL
SOCIETY

(MATHEMATICAL AND PHYSICAL SCIENCESR)

VOLUME 60

CAMBRIDGE
AT THE UNIVERSITY PRESS

1964

https://doi.org/10.1017/50305004100038160 Published online by Cambridge University Press


https://doi.org/10.1017/S0305004100038160

PUBLISHED BY
THE SYNDICS OF THE CAMBRIDGE UNIVERSITY PRESS

Bentley House, 200 Euston Road, London, N.W. 1
American Branch: 32 East 57th Street, New York 22, N.Y

Printed in Great Britain at the University Printing House, Cambridge
(Brooke Crutchley, University Printer)

https://doi.org/10.1017/50305004100038160 Published online by Cambridge University Press


https://doi.org/10.1017/S0305004100038160

CONTENTS

PAGE
Adams, J. F. (Joint author). An example in homotopy theory. (Research note) . . 699
Baker, J. W. (Joint author). Inclusion of sets of regular summability matrices . . 705
Barrett, W. On the numerical evaluation of some definite integrals . . . . 75
Beard, D. W. (Joint author). Elastico-viscous boundary-layer flows. I. Two-dimensional
flow near a stagnation point . . . . . . . . . . . 667
Beineke, Lowell W. (Joint author). On the thickness of the complete bipartite graph . 1
Bernstein, Israel. A note on spaces with non-associative co-multiplication. (Research 453
note) . . . . . . . . . . . . . . . 5

Besicovitch, A. S. On one-sided densities of ares of positive two-dimensional measure 517

Bhargava, R. D. (Joint author). Circular inclusion in an infinite elastic medium with &

circular hole . . . . . . . . . . . . . . 675
Boardman, J. M. Some embeddings of 2-spheres in 4-manifolds. (Research note) . 354
Brown, R. On Kiinneth suspensions . . . . . . . . . . 713

Brown, Thomas C. On the finiteness of semigroups in which 2" = = (Research note) . 1028

Brudno, Simcha. A further example of A%+ B!+ (C4+ D! = E4. (Research note) . 1027
Bullard, E. C. (Joint author). Curious behaviour of a proton magnetometer . . 287
Carter, G. W. (Joint author). The field of current in a thin wire ring . . . . 613
Chadwick, P. (Joint author). Application of the Laplace transform method to wave

motions involving strong discontinuities . . . . . . . . 313
Collinson, C. D. Symmetry properties of Harrison space-times . . . . . 259
Conway, J. H. (Joint author). Covering a sphere with congruent great-circle arcs . 187
Conway, J. H. Mrs Perkins’s quilt . . . . . . . . . . 363
Croft, H. T. (Joint author). Covering a sphere with congruent great-circle arcs . . 187
Davis, A. M. J. Small disturbances in a conducting fluid in the presence of a current-

carrying conductor . . . . . . . . . . . . . 325
Dennis, S. C. R. A%- and h*-extrapolation in eigenvalue problems . . . . 67
Desbrow, D. On connexion, invariance and stability in certain flows . . . . 51
Deutsch, J. P. A. Rearrangeable three-stage Clos connecting networks . . . 939
Edelstein, L. A. On the one-centre expansion of Meijer’s G-function . . . . 553
Edelstein, L. A. On the one-region two-centre expansions of a generalized Coulomb

field in spherical polar and parabolic coordinates . . . . . . . 543
Edelstein, Michael. On non-expansive mappings of Banach spaces . . . . 439
Edge, W. L. Fundamental figures, in four and six dimensions, over GF (2) . . . 183
Ennola, Veikko. On a problem about the Epstein zeta-function . . . . . 855

Fairlie, D. B. The formulation of quantum mechanics in terms of phase space functions 581
Fine, M. (Joint author). A note of multi-point Laurent—Taylor series. (Research note) . 172

https://doi.org/10.1017/50305004100038160 Published online by Cambridge University Press


https://doi.org/10.1017/S0305004100038160

iv Contents

PAGE

Garling, D. J. H. Locally convex spaces with denumerable systems of weakly compact
subsets . . . . . . . . . . . 813
Garling, D. J. H. Weak Cauchy sequences in normed linear spaces . . . . 817
Geddes, A. Power-free groups . . . . . . . . . . . 393

Gordon, W. J. (Joint author). Equilibrium analysis of a stochastic model of traffic low 227
Green, A. E. A continuum theory of anisotropic fluids . . . . . . 123

Greenwood, J. A. The elastic stresses produced in the mid-plane of a slab by pressures
applied symmetrically at its surface . . . . . . . . . 159

Grimshaw, R. H. J. A note on the geometrical optics of diffraction by an interface . 1013

Hammer, P. C. (Joint author). Conditions equivalent to central symmetry of convex

curves . . . . . . . . . . . . . . . 779
Handscomb, D. C. A Monte Carlo method applied to the Heisenberg ferromagnet . 115
Handscomb, D. C. A rigorous lower bound for the efficiency of a Monte Carlo technique.

(Research note) . . . . . . . . . . . . . . 357
Harary, Frank (Joint author). On the thickness of the complete bipartite graph . 1
Hasofer, A. M. A dam with inverse Gaussian input . . . . . . . 931

Head, J. W. (Joint author). A note on multi-point Laurent-Taylor series. ( Research note) 172

Higgins, P. J. Presentations of groupoids, with applications to groups . . . 7
Holford, R. L. Short surface waves in the presence of a finite dock. I . . . 957
Holford, R. L. Short surface waves in the presence of a finite dock. II . . . 985
Jha, P. Some properties of a rectilinear congruence. (Research note) . . . . 697

Johnson, B. E. Continuity of homomorphisms of topological algebras. (Research note) 171

Kapoor, O. P. (Joint author). Circular inclugion in an infinite elastic medium with a

circular hole . . . . . . . . . . . . . . 675
Keilson, Julian. Some comments on single-service queuing methods and some new

results . . . . . . . . . . . . . . . 237
Keilson, Julian. Some comments on single-service queuing methods and some new

results (Errata) . . . . . . . . . . . . . 1034
Keilson, J. (Joint author). A central limit theorem for processes defined on a finite Markov

chain . . . . . . . . . . . . . . . 547
Kelly, G. M. Complete functors in homology. I. Chain maps and endomorphisms .o721
Kelly, G. M. Complete functors in homology. IL. The exact homology sequence . . 737
Kemp, R. R. D. On the number of particles in a steady-state universe. (Research note) 176
Kingman, J. F. C. A martingale inequality in the theory of queues. (Research note) . 359
Kingman, J. F. G. On doubly stochastic Poisson processes . . . . . . 923

Kshirsagar, A. M. Distributions of the direction and collinearity factors in discriminant
analysis . . . . . . . . . . . . . . . 217

Lakshmikantham, V. Differential inequalities and extension of Lyapunov’s method . 891

Lal, Krishna. Theoretical considerations of the temperature distribution in a channel
bounded by two co-axial circular pipes . . . . . . . . . 653

https://doi.org/10.1017/50305004100038160 Published online by Cambridge University Press


https://doi.org/10.1017/S0305004100038160

Contents v

PAGE

Lehrer-Ilamed, Yehiel. On the direct calculations of the representatlons of the three-
dimensional pure rotation group . . . . . . . . . 61
Leslie, F. M. The stability of Couette flow of certain anisotropic fluids . . . 949
Levine, J. Imbedding and isotopy of spheres in manifolds . . . . . . 433
Levy, H. (Joint author). The rotating body problem . . . . . . . 279
Lickorish, W. B. R. A finite set of generators for the homeotopy group of a 2-manifold 769
Loh, S. C. (Joint author). The field of current in a thin wire ring . . . . . 613
Lowndes, J. S. Note on the generalized Mehler transform . . . . . . 57
Loynes, R. M. The stability of a system of queues in series . . . . . . 569

Ludford, G. S. S. (J oint author) The hydromagnetlcs of an elhpsmd moving in & cross-
field . . . . . 341

Lynn, M. S. On the Schur produce of H-matrices and non-negative matrices, and related
inequalities . . . . . . . . . . . . . . 425
Marder, L. On space-times with bounded empty regions . . . . . . 97
Martin, J. L. Quantum theory of unstable particles . . . . . . . 587
Mason, C. S. (Joint author). Curious behaviour of a proton magnetometer . . . 287
Maunder, C. R. F. Chern characters and higher-order cohomology operations . . 751
Maunder, C. R. F. On the differentials in the Adams spectral sequence . . . 409
Meligy, A. S. Coulomb wave functions for low energies . . . . . . 209
Mishra, S. K. Diffraction of sound pulses by a fluid cylinder . . . . . 295

-Mitra, M. Disturbance produced in an elastic half-space by impulsive normal pressure 683
Moon, John W. (Joint author). On the thickness of the complete bipartite graph . 1
Mudie, J. D. (Joint author). Curious behaviour of a proton magnetometer . . . 287
Munn, W. D. A certain sublattice of the lattice of congruences on a regular semigroup 385
Nash-Williams, C. St J. A. On well-quasi-ordering lower sets of finite trees . . 369
Neuts, Marcel F. General transition properties for finite Markov chains . . . 83
Newell, G. F. (Joint author). Equilibrium analysis of a stochastic model of traffic flow 227

Newstead, P. E. (Joint author). Reducible vector bundles on a quadric surface . . 421
Olagunju, P. A. (Jomt author) The spectra of Fredholm operators in locally convex
spaces . . . . . . . . . . . . . 801
Papert, Seymour. An abstract theory of topological subspaces . . . . . 197
Perfect, Hazel. An inequality for the permanent function. (Research note) . . 1030
Petersen, G. M. (Joint author). Inclusion of sets of regular summability matrices . 105
Po, C. Y. K. (Joint author). The field of current in a thin wire ring . . . . 613
Powdrill, B. (Joint author). Application of the Laplace transform method to wave
motions involving strong discontinuities . . . . . . . . 313
Power, E. A. (Joint author). Non-linear interactions, causality and the R-matrix . 935
Prokhovnik, S.J. A cosmological model of light propagation . . . . . 265

https://doi.org/10.1017/50305004100038160 Published online by Cambridge University Press


https://doi.org/10.1017/S0305004100038160

vi Contents

: PAGE
Reufel, M. Polynomial modules and general polynomials . . . . . . 165
Ringrose, J. R. On the resolvent and the principal vectors of a compact linear operator 525
Roberts, G. T. Order continuous measures . . . . . . . . . 205
Roberts, P. H. The stability of hydromagnetic Couette flow . . . . . 635
Robinson, Derek J. 8. Groups in which normality is a transitive relation . . . 21
Robinson, W. J. (Joint author). The rotating body problem . . . . . . 279
Rosenberg, R. M. On normal mode vibrations . . . . . . . . 595
Saavedra, 1. (Joint author). Non-linear interactions, causality and the R-matrix . 935
Sarma, G. N. Solutions of unsteady boundary-layer equations . . . . . 137
Saxena, R. K. Integralsinvolving Bessel functions and Whittaker functions. ( Besearchnote) 174
Schofield, R. Products of linear forms. (Research note) . . . . . . 1032
Schumacher, D. L. The direction of time and the equivalence of ‘expanding’ and ‘con-
tracting’ world-models . . . . . . . . . . . . 575

Schwarzenberger, R.L. E. (Jointauthor). Reducible vector bundles on a quadric surface 421
Sells, C. C. L. Surface tension effect on waves in a liquid layer . . . . . 657

Sharma, K. C. Integrals involving products of G-function and Gauss’s hypergeometric

funetion . . . . . . . . . 539
Singh, M. P. (Joint author). The hydromagnetics of an ellipsoid moving in & cross-field 341
Smith, M. G. The isotropic scattering of a concentrated ray pencil from a point source 105
Smith, M. G. The transport equation with plane symmetry and isotropic scattering . 909

Smith, T. Jefferson (Joint author). Conditions equivalent to central symmetry of con-
vex curves . . . . . . . . . . . . . . 779

Srinivasan, Bhama. A note on blocks of modular representations . . . . 179

Sz.-Nagy, Béla. Isometric flows in Hilbert space . . . . . . . 45

Talbot, A. The Tchebysheffian approximation of one rational function by another . 877
Taylor, S.J. The exact Hausdorff measure of the sample path for planar Brownian
motion . . . . . . . . . . . . . . . 253
Thomas, D. P, Electromagnetic diffraction by two coaxial discs . . . . 621
Tupper, B. O.J. The partition of energy in cosmical physics . . . . . 93
Varopoulos, N. Th. A theorem on cardinal numbers associated with a locally compact
Abelian group . . . . . . . . . . . . . 701
Varopoulos, N. Th. A theorem on the continuity of homomorphisms of locally compact
groups . . . . . . . . . . . . . . . 449
Varopoulos, N. Th. Studies in harmonic analysis . . . . . . . 465
Verblunsky, S. On a class of infinite products . . . . . . . . 847
Wadsworth, M. (Joint author). The numerical solution of the heat conduction equation in
one dimension . . . . . . . . . . . . . 897
Walker, G. (Joint author). An example in homotopy theory. (Research note) . . 699
Wall, C. T. C. Cobordism of combinatorial n-manifolds for n < 8 . . . . 807

https://doi.org/10.1017/50305004100038160 Published online by Cambridge University Press


https://doi.org/10.1017/S0305004100038160

Contents vil

PAGE
Walters, K. (Joint author). Elastico-viscous boundary-layer lows. I. Two-dimensional
flow near a stagnation point . . . . . . . . . . . 667
Ward, D.J. A counter-example in area theory . . . . . . . . 821
Weiss, N. O. The development of a shock from standing waves of finite amplitude in an
isentropic fluid . . . . . . . . . . . . . 129
West, T. T. (Joint author). The spectra of Fredholm operators in locally convex spaces 801
‘Westbrook, D. R. The torsional rigidity of tubes of constant normal thickness . . 1023
Wishart, D. M. G. (Joint author). A central limit theorem for processes defined on a
finite Markov chain . . . . . . . . . . . 547
Wragg, A. (Joint author). The numerical solution of the heat conduction equation in one
dimension . . . . . . . . . . . . . . 897
Zeeman, E. C. Relative simplicial approximation . . . . . . . 39
Zucker, 1. J. Quantum mechanics of the isotropic three-dimensional anharmonic
oscillator . . . . . . . . . . . . . . 213
Proceedings . . . . . . . . . . . . . . . 1035
Statement of Accounts . . . . . . . . . . . . . 1039

https://doi.org/10.1017/50305004100038160 Published online by Cambridge University Press


https://doi.org/10.1017/S0305004100038160

The following papers have been accepted for publication and will appear shortly :

Marraews, K. R. Polynomials which are near to kth powers.

WaRrp, G. N. Some fields associated with a moving point, and weak solutions of the wave
equation.

Laruan, D. G. The approximation of G-sets in measure, by F-sets.

READE, J. B. A theorem on cardinal numbers associated with induective limits of locally com-
pact Abelian groups.

READE, J. B. On cardinal numbers associated with locally compact Abelian groups.

LiceorisH, W. B. R. On the homeomorphisms of a non-orientable surface.

Pears, A. R. On topological games.

SHIVARUMAR, P. N. A note on a paper by Milne-Thomson.

UnseLs, F. Integrals with a large parameter. The continuation of uniformly asymptotic
expansions.

Arrawn, G. R. A note on B*-algebras.

GILDER, J. Betweenness and order in semigroups.

Krovister, C. W. and Praxt, F. A. E. Ignorable coordinates and steady motion in classical
mechanics.

Joxes, D. 8. Diffraction at high frequencies by a circular disec.

Joxes, D. 8. Diffraction of a high-frequency plane electromagnetic wave by a perfectly con-
ducting circular dise.

KeLvy, G. M. A lemma in homological algebra.

MaunpEr, C. R. F. On the differentials in the Adams spectral sequence for the stable homo-
topy groups of spheres. I.

Varorouros, N. TH. A note on the abstract Wiener—Pitt phenomenon.

Varorouros, N. TH. A theorem on the Bohr compactification of a locally compact Abelian
group.

Kermson, J. and Wisgart, D. M. G. Boundary problems for additive processes defined on a
finite Markov chain.

GreeENBLATT, R. The twisted Bockstein coboundary.

ReAD, G. A. Note on the continuity of lacunary structure in Taylor’s interpolation series.

Roserts, P. H. and SrEwarTsoN, K. On the motion of a liquid in a spheroidal cavity of a
precessing rigid body. II.

Crurron-Brock, M. Feynman's kernel and the classical path.

Goopwin, E. T. Note on a paper by 5. C. R. Dennis.

Nasa-Wirriams, C. St J. A. On well-quasi-ordering transfinite sequences.

Morris, G. R. A differential equation for undamped forced non-linear oscillations.

Mornris, G. R. An infinite class of periodic solutions of #+ 22* = p(¢).

Apawms, J. F. and WaLkER, G. On complex Stiefel manifolds.

Witriams, W. E. A note on diffraction by a right-angled wedge.

SAaver, F. P. A problem of a thin circular plate transversely loaded and rigidly held on its
boundary.

Hour, A. R. HY wave functions.

HarTtLEY, B. The order-types of central series.

|| CONTENTS OF BIOLOGICAL REVIEWS
Vol. 39, No. 3. August 1964

I D. T. Doxovax. Cephalopod phylogeny and classification.
AntTA M. MaANDL. The radiosensitivity of germ cells.
C. W. M. Apawms. Arteriosclerosis in man, other mammals and birds.

https://doi.org/10.1017/50305004100038160 Published online by Cambridge University Press


https://doi.org/10.1017/S0305004100038160

CONTENTS

PAGE
Varorouros, N. TH. A theorem on ecardinal numbers associated with a locally compuct
Abelian group : . : : : 701
BAkER, J. W. and PETERSEN, G. M Inclueuon of sets of regula.r summability matrices . 705
Brown, R. On Kiinneth suspensions . . s i T
Kerry, G. M. Complete functors in homology. I. Chmn maps and endomorphmma . a3
Krrry, G. M. Complete functors in homology. II. The exact homology sequence = 8T
MAUNDER, C. R. F. Chern characters and higher-order cohomology operations . o ik
RevreL, M. Polynomial modules and general polynomials . . 765

Lickorisa, W. B. R. A finite set of generators for the homeotopy group of a 2-mamfold 769
Haymer, P. C. and Smira, T. JEFFERsoN. Conditions eqmva.lent to central uymmetl'y

of convex curves . g 779
Conway, J. H. and Crorr, H. T C‘ovenng a sphera vnt.h congruent graat.-eu'cle arcs . 787
Oracunyu, P. A. and Wx:s'.r, T. T. The apeotm of Fredholm operators in locally convex

spaces . - . . . . 801
Wazwz, C. T. C. Cobnrdmm of combmntonal ﬂ-m.amfolds forn < 8 - - 807
Garrning, D. J. H. Loca.lly convex spaces with denumerable systamﬂ of weakly mmpact

subsets . e - 3 3 813
Garning, D. J. H. Weak Cauchy sequences in normed hnaar spaces . . - !
Warp, D. J. A counter-example in area theory . . . . . - : . 821
VERBLUNSKY, S. On a class of infinite products . ' : . : ‘ . . 847
Exxora, Veiggo. On a problem about the Epstein zeta-funection : s . 855
TarsoT, A. The Tchebysheffian approximation of one rational function by another . 877
LaxsavmigantaaMm, V. Differential inequalities and extension of Lyapunov’s method . 891
Wmswonm, M. and WragG, A. The numerical solution of the heat conduction aquntwn

in one dimension . . BT
SmrTH, M. G. The transport equat.:on wrth plane symmet.ry and 1sotropm scatbanng . 909
Kmvemax, J. F. C. On doubly stochastic Poisson processes . % : . : . 923
Hasorer, A. M. A dam with inverse Gaussian input . : - y s . 931
Power, E. A. and Saavepra, I. Non-linear interactions, causality and the R-matrix . 935
DEevursch, J. P. A. Rearrangeable three-stage Clos connecting networks 5 . . 939
Lesuie, F. M. The stability of Couette flow of certain anisotropic fluids : : . 949
Hovrorp, R. L. Short surface waves in the presence of a finite dock. I B . « 087
Hourorp, R. L. Short surface waves in the presence of a finite dock. IT . : . 985
Grivmsaaw, R. H. J. A note on the geometrical opties of diffraction by an interface . 1013
WesTtsrook, D. R. The torsional rigidity of tubes of constant normal thickness . . 1023
ResEArcH NOTES:

Brupxo, StmcEA. A further example of A4+ B+ 044+ D' = E4 . . . . 1027

Browxw, TroMAs C. On the finiteness of semigroups in which 2" = z . - . lo2s

PerFecT, HazZEL. An inequality for the permanent function . . . ‘ . 1030

ScrorFIELD, R. Products of linear forms . - . : 5 - g - . 1032
ERRATA:

Krruson, JuLiaN. Some comments on smgla-samce queumg methods and some new

results . ; : ] : - 2 2 : 5 . 1034
PROCEEDINGS : . : : . . . . - - - : : . 1035
STATEMENT OF ACCOUNTS i 7 ; = . : i - g a - . 1039

Printed in Great Britain at the University Printing House, Cambridge
(Brooke Crutchley, University Printer)

https://doi.org/10.1017/50305004100038160 Published online by Cambridge University Press


https://doi.org/10.1017/S0305004100038160

