
Proceedings of the

CAMBRIDGE PHILOSOPHICAL

SOCIETY

(MATHEMATICAL AND PHYSICAL SCIENCES)

VOLUME 61

CAMBRIDGE
AT THE UNIVERSITY PRESS

1965

https://doi.org/10.1017/S0305004100039189 Published online by Cambridge University Press

https://doi.org/10.1017/S0305004100039189


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, N.Y. 10022

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

https://doi.org/10.1017/S0305004100039189 Published online by Cambridge University Press

https://doi.org/10.1017/S0305004100039189


INDEX
PAGE

A d a m s , J . F . a n d W a l k e r , G. On complex Stiefel manifolds 81

A l l a n , G. R. A no te on B*-algebras 29

A l l s b r o o k , J a n e t a n d B a g l e y , R. W . Equ icon t inu i ty a n d .4-recursive t rans format ion

groups . . . . . . . . . . . . . . . 333

A r m s t r o n g , M . A . On t h e fundamenta l g roup of a n orbi t space . . . . . 639

A s h o u r , A . A . N o t e on t h e relat ions be tween series equa t ions a n d integral equa t ions . 695

B a g l e y , R . W . (Joint Author). Equ icon t inu i ty a n d ^.-recursive t rans format ion groups . 333

B a k e r , J . W . a n d P e t e r s e n , G . M . Inclusion of sets of regular summabi l i t y mat r ices . I I 381

B a r n e t t , V. D . Wa ld ' s iden t i ty a n d absorp t ion probabil i t ies for two-dimensional r a n d o m
walks . . . . . . . . . . . . . . . 747

B a r r a t t , P . J . a n d C o l l i n s , W. D . T h e sca t te r ing cross-section of a n obstacle in a n "

elastic solid for p l ane ha rmonic waves . . . . . . . . . 969

B e a r d o n , A . F . On t h e Hausdorff dimension of general Can tor sets . . . . 679

B e r n a u , S. J . On semi-normal la t t ice r ings . . . . . . . . 613

B o y e r , R. H . R o t a t i n g fluid masses in general re la t iv i ty . . . . . . 527

B o y e r , R. H . a n d P r i c e , T . G. A n in te rpre ta t ion of t h e K e r r met r i c in general rela-
t iv i ty 531

Browder, William. Structures on M x R 337

Brualdi, R. A. and Newman, M. Inequalities for permanents and permanental minors 741

Clutton- Brock, M. Feynman's kernel and the classical path . . . . . 2 0 1

Collins, W. D. (Joint Author). The scattering cross-section of an obstacle in an elastic

solid for plane harmonic waves 969

Daley, D. J. On a class of renewal functions . . . . . . . . . 519

Davis, A. M. J . Two-dimensional oscillations in a canal of arbitrary cross-section . 827

Elliott, Robert J. Some results in spectral synthesis 395

Elliott, R. J. Two notes on spectral synthesis for discrete Abelian groups. . . . 617

Evans, T . An approximate solution for two-dimensional transonic flow past thin airfoils 573

Faulkner, T. R. Diffraction by a perfectly conducting wedge in an anisotropic plasma . 767

Fox, Charles. An inversion formula for the kernel Kv(x) . . . . . . 457

Gilder, J. Betweenness and order in semigroups . . . . . . . . 13

Godwin, H. J. On the least quadratic non-residue 671

https://doi.org/10.1017/S0305004100039189 Published online by Cambridge University Press

https://doi.org/10.1017/S0305004100039189


iv Index
PAGE

G o o d , I . J . T h e genera l iza t ion of Lagrange ' s expansion and t h e enumera t ion of trees . 499

G o o d w i n , E . T . N o t e on a p a p e r b y S. C. R . Dennis . (Research note) . . . . 299

G r e e n b l a t t , R o b e r t . T h e twi s t ed Bockstein coboundary . (Research note) . . . 295

G r u b b , M . A n t h e a . On t h e solut ion of an equa t ion occurring in q u a n t u m mechanics . 535

H a l t o n , J o h n H . T h e d i s t r ibu t ion of t h e sequence {n£} (n = 0,1,2,...) . . . . 665

H a l t o n , J o h n H . On t h e re la t ive mer i t s of correlated and impor tance sampl ing for Monte
Carlo in tegra t ion 497

H a r t l e y , B . T h e o rde r - types of cen t ra l series 303

H a w k i n s , F . M . T h e H-func t ion a n d i ts applicat ion to a problem in semi-circular elec-
t r o n focusing in m e t a l s . . . . . . . . . . . . 433

H e a d i n g , J o h n . Ref rac t ive index profiles based on t h e hypergeometr ic equa t ion a n d

t h e confluent hype rgeome t r i c equat ion . . . . . . . . . 897

H i r s c h , M o r r i s W . On e m b e d d i n g 4-manifolds in R7 . . . . . . . 657

H o l t , Ji.. R. H + w a v e funct ions 207

J o n e s , D . S . Diffraction a t h igh frequencies b y a circular disc . . . . . 223

J o n e s , D . S . Diffraction of a high-frequency p lane electromagnet ic wave b y a perfectly
conduc t ing circular disc . . . . . . . . . . . . 247

K e i l s o n , J . and W i s h a r t , D . M . G. Bounda ry problems for addi t ive processes defined

on a finite M a r k o v cha in . . . . . . . . . . . . 173

K e l l y , G . M . C h a i n m a p s i n d u c i n g z e r o h o m o l o g y m a p s 8 4 7

K e l l y , G . M . A l e m m a i n h o m o l o g i c a l a l g e b r a . . . . . . . . 4 9

K i l m i s t e r , C . W . a n d P i r a n i , F . A . E . I g n o r a b l e c o o r d i n a t e s a n d s t e a d y m o t i o n i n

c l a s s i c a l m e c h a n i c s . . . . . . . . . . . . . 2 1 1

K n i g h t , B r i a n . A l t e r n a t i v e f o r m u l a t i o n o f q u a n t u m m e c h a n i c s . . . . . 9 1 7

L a r m a n , D . G . T h e a p p r o x i m a t i o n o f G ^ - s e t s , i n m e a s u r e , b y . F ^ - s e t s . . . . 1 0 5

L e e c h , J o h n . G e n e r a t o r s f o r c e r t a i n n o r m a l s u b g r o u p s o f ( 2 , 3 , 7 ) 3 2 1

L e h n i g k , S i e g f r i e d H . Q u a d r a t i c f o r m s a s L i a p u n o v f u n c t i o n s f o r l i n e a r d i f f e r e n t i a l

e q u a t i o n s w i t h r e a l c o n s t a n t c o e f f i c i e n t s . . . . . . . . . 8 8 3

L i c k o r i s h , W . B . R . O n t h e h o m e o m o r p h i s m s o f a n o n - o r i e n t a b l e s u r f a c e . . . 6 1

L o v e , E . R. F r a n z N e u m a n n ' s in tegra l of 1848 445

M c A l i s t e r , D . B . On mul t i l a t t i c e g roups 621

M a r s h a l l , T . W. S ta t i s t ica l e lec t rodynamics 537
M a t t h e w s , K . R . Po lynomia l s which a r e near t o kth powers . . . . . . 1
Maunder, C. R. F. On the differentials in the Adams spectral sequence for the stable

homotopy groups of spheres. I 53

https://doi.org/10.1017/S0305004100039189 Published online by Cambridge University Press

https://doi.org/10.1017/S0305004100039189


Index v
PAGE

M a u n d e r , C. R. F . On t h e differentials in t h e A d a m s spect ra l sequence for t h e s table
h o m o t o p y groups of spheres . I I 855

M i c h a e l , D . H . K e l v i n - H e l m h o l t z instabi l i ty of a d u s t y gas . . . . . 569

M i l l a r , R. F . On a t ransformat ion of use in mul t ip le sca t te r ing problems . . . 777

M o r r i s , G. R. A differential equa t ion for u n d a m p e d forced non-l inear oscillations. I l l 133

M o r r i s , G. R. A n infinite class of periodic solut ions of x +2i? = p(t) . . . . 157

M u l h o l l a n d , H. P . On t h e degree of smoothness a n d on singulari t ies in d is t r ibut ions of
s ta t is t ical functions 721

N a r a i n , P r e m . (Joint Author). C e r t a i n t w o - d i m e n s i o n a l p r o b l e m s o f s t r e s s d i s t r i b u t i o n

i n w e d g e - s h a p e d e l a s t i c s o l i d s u n d e r d i s c o n t i n u o u s l o a d 9 4 5

N a s h - W i l l i a m s , C . S t . J . A . O n w e l l - q u a s i - o r d e r i n g i n f i n i t e t r e e s . . . . 6 9 7

N a s h - W i l l i a m s , C . S t . J . A . O n w e l l - q u a s i - o r d e r i n g t r a n s f i n i t e s e q u e n c e s . . . 3 3

N e u w i r t h , L e e . I n - g r o u p s , c o v e r i n g s , a n d i m b e d d i n g s . . . . . . . 6 4 7

N e w m a n , M . (Joint Author). I n e q u a l i t i e s f o r p e r m a n e n t s a n d p e r m a n e n t a l m i n o r s . 7 4 1

Nigam, G. D. A note on Milne-Thomson's general solution of Navier-Stokes equations 915

Pears, A. R. On topological games . . . . . . . . . . 165

Petersen, G. M. (Joint Author). Inclusion of sets of regular summability matrices. II 381

Pirani, F. A. E. (Joint Author). Ignorable coordinates and steady motion in classical

mechanics 211

P r i c e , T . G. (Joint Author). An in te rp re ta t ion of t h e K e r r met r ic in general re la t iv i ty 531

P u r u s h o t h a m a , C. M . Magneto- thermo-elas t ic p l ane waves 939

R a g a b , F . M . a n d S i m a r y , M . A . In tegra l s involving p roduc t s of general ized W h i t t a k e r

functions 429

R a j a g o p a l , C. T . a n d R e d d y , A. R. On a functional equa t ion . . . . . 673

R a n g e r , K. B . S tokes flow be tween t w o intersect ing circular arcs . . . . 2 7 1

R a o , J . K r i s h n a a n d V a i d y a , P . C. Grav i ta t iona l r ad ia t ion in homogeneous cosmo-

logical models wi th space-sections of cons tan t nega t ive cu rva tu re . . . . 763

R e a d , G. A . N o t e on t h e con t inu i ty of l acunary s t ruc tu re in Taylor ' s in terpola t ion series 109

R e a d e , J . B . On card ina l n u m b e r s associated w i t h locally compac t Abelian groups . 75

R e a d e , J . B . A t h e o r e m on card ina l n u m b e r s associa ted w i t h induct ive l imits of locally

compac t Abel ian groups 69

R e d d y , A . R. (Joint Author). On a functional equa t ion . . . . . . 6 7 3

R e i d , G. A . Concepts of differentiability a n d ana ly t i c i ty on cer ta in classes of topological
groups 347

R i l e y , N . U n s t e a d y h e a t t ransfer in compressible b o u n d a r y layers . . . . 555

https://doi.org/10.1017/S0305004100039189 Published online by Cambridge University Press

https://doi.org/10.1017/S0305004100039189


vi Index
PAGE

R o b e r t s , P . H . a n d S t e w a r t s o n , K. O n the mot ion of a l iquid in a spheroidal cav i ty of

a precessing rigid b o d y . I I . . . . . . . . . . 279

R o b e r t s o n , S . A . a n d S c h w a r z e n b e r g e r , R. L. E. Vector bundles t h a t fill n-space . 698

S a r m a , G . N . A general t h e o r y of uns t eady compressible b o u n d a r y layers w i t h a n d
w i t h o u t suct ion or inject ion . . . . . . . . . . . 795

S a r m a , G . N . Unified t h e o r y for t h e solutions of t h e uns t eady the rma l boundary- laye r
e q u a t i o n . . . . . . . . . . . . . . . 809

S a y e r , F . P . A p r o b l e m of a t h i n c i rcular p la te t ransversely loaded a n d rigidly held on

i ts b o u n d a r y 289

S c h w a r z e n b e r g e r , R . L . E . (Joint Author). Vector bundles t h a t fill n-space . . 869

S h a i l , R. On t h e forced tors ional oscillations of an elastic cylinder . . . . 955

S h i v a k u m a r , P . N . A n o t e on a p a p e r by Milne-Thomson. (Research note) . . . 300

S i m a r y , M . A . (Joint Author). I n t e g r a l s involving p roduc t s of general ized W h i t t a k e r
funct ions . . . . . . . . . . . . . . . 429

S m i t h , M . G. T h e isotropic s ca t t e r ing of radia t ion from a po in t source in a finite spheri-
ca l a t m o s p h e r e . . . . . . . . . . . . . 923

S m i t h , R. A . Bounds for t h e charac ter i s t ic exponen t s of l inear sys tems . . . 889

S n e d d o n , I a n N . A no te on t h e p r o b l e m of t h e penny-shaped crack . . . . 609

S r i v a s t a v , R. P . a n d N a r a i n , P r e m . Certain two-dimensional problems of s t ress dis-
t r i b u t i o n in wedge-shaped elast ic solids u n d e r d iscont inuous load . . . . 945

S r i v a s t a v a , H . M . Some expans ions of generalized W h i t t a k e r functions . . . 895

S t e w a r t s o n , K. (Joint Author). On t h e mot ion of a liquid in a spheroidal cav i ty of a

precess ing rigid b o d y 279

S t r o u d , P . W . On a p r o p e r t y of v e r b a l and marg ina l subgroups . . . . . 41

T r u s t r u m , G. B . Mrs Pe rk ins ' s qu i l t 7

U r s e l l , F . I n t eg ra l s w i t h a large p a r a m e t e r . T h e cont inua t ion of uniformly a sympto t i c
expans ions . . . . . . . . . . . . . . 113

Vaidya , P . C. (Joint Author). Gravi tat ional radiation in homogeneous cosmological

models with space-sections of cons tant negative curvature . . . . . 763

V a r m a , V. K. On a multiple integral representation of a kernel of F o x . . . . 469

V a r o p o u l o s , N . T h . A note on the abstract Wiener—Pitt phenomenon. (Research note) 297
V a r o p o u l o s , N . T h . A theorem on t h e Bohr compactification of a locally compact

Abelian group 65

W a d s w o r t h , M. a n d W r a g g , A. On matr ix methods for the solution of part ial differen-
t ia l equations 129

Walker , G. (Joint Author). On complex Stiefel manifolds 81

Wall , C. T . C . Unknot t ing tori in co-dimension one and spheres in co-dimension two . 659

https://doi.org/10.1017/S0305004100039189 Published online by Cambridge University Press

https://doi.org/10.1017/S0305004100039189


Index vii
PAGE

W a r d , A . J . N o t e s o n g e n e r a l t o p o l o g y . I 877

W a r d , A . J . N o t e s o n g e n e r a l t o p o l o g y . I I 879

W a r d , A . J . N o t e s o n g e n e r a l t o p o l o g y . I l l 881

W a r d , G . N . T h e e l e c t r o m a g n e t i c fields o f m o v i n g d i p o l e s . . . . . . 547

W a r d , G . N . S o m e fields a s s o c i a t e d w i t h a m o v i n g p o i n t , a n d w e a k s o l u t i o n s o f t h e w a v e

e q u a t i o n . . . . . . . . . . . . . . . 191

W h i t t l e , P . S t a t i s t i c a l p r o c e s s e s o f a g g r e g a t i o n a n d p o l y m e r i z a t i o n . . . . 475

W i l l i a m s , W . E . A n o t e o n d i f f r a c t i o n b y a r i g h t - a n g l e d w e d g e . . . . . 2 7 5

W i l l i s , D . M . A p r o p e r t y o f t h e z e r o s o f a c r o s s - p r o d u c t o f B e s s e l f u n c t i o n s . . 4 2 5

W i l l s o n , A . J . O n t h e s t a b i l i t y o f t w o s u p e r p o s e d f l u i d s . . . . . . 5 9 5

W i s h a r t , D . M . G . (Joint Author). B o u n d a r y p r o b l e m s f o r a d d i t i v e p r o c e s s e s d e f i n e d
o n a finite M a r k o v c h a i n . . . . . . . . . . . 173

W o o d , W . W . L i n e a r e q u a t i o n s w i t h e l e m e n t s ( 1 / m ) k(n/m)Snm a n d i n f i n i t e l y m a n y
v a r i a b l e s . . . . . . . . . . . . . . 781

W r a g g , A . (Joint Author). O n m a t r i x m e t h o d s f o r t h e s o l u t i o n o f p a r t i a l d i f f e r e n t i a l

e q u a t i o n s 129

Proceedings 983

S t a t e m e n t of A c c o u n t s . . . . . . . . . . . . . 9 8 7

https://doi.org/10.1017/S0305004100039189 Published online by Cambridge University Press

https://doi.org/10.1017/S0305004100039189


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

IRWEN, M. C. Polyhedral immersions.

SCRUTON, TERESA. Bounds for the class of nilpotent wreath products.

COHN, P. M. A remark on matrix rings over free ideal rings.

LARMAN, D. G. and WARD, D. J. On convex sets and measures.

THOMPSON, C. L. Carleman's formula for subharmonic functions.

SMITH, D. HAMMOND. Hyperspaces of a uniformizable space.

BHARGAVA, R. D. and KAPOOR, O. P. Circular inclusion in an infinite elastic medium with a
circular inhomogeneity.

JOSEPH, V. A homogeneous space-time.

HALTON, J. H. An interpretation of negative probabilities.

LOVITCH, L. On the corrector formulas for the numerical solution of the Schrodinger equation
for central fields.

BASSATJ, W. A. & BARSOUM, F. R. Bending of an eccentrically loaded and concentrically sup-
ported thin circular plate. I.

WILLSON, A. J. The propagation of magneto-elastic plane waves.

WAGONER, J. B. Bundle structures on manifolds.

MILNER, E. C. On a conjecture of Conway.

LEECH, JOHN. Note on the abstract group (2, 3, 7; 9).

LUDFORD, G. S. S. and SINGH, M. P. The hydromagnetics of an ellipsoid moving in an aligned
field.

OKIKIOLTJ, G. O. Fourier transforms and the operator Ha.

WULFSOHN, A. The reduced dual of a direct product of groups.

WARD, A. J. A counter-example in uniformity theory.

DOYLE, P. H. Two weak Poincare theorems.

CONTENTS OF BIOLOGICAL REVIEWS
VoL 40, No. 4. November 1965

I. ZELTTCH. Environmental and biochemical control of stomatal movement in leaves.
HANS MEIDNER and T. A. MANSFIELD. Stomatal responses to illumination.
ROBERT H. MACARTHUR. Patterns of species diversity.
W. R. PHILIPSON and JOSEPHINE M. WARD. The ontogeny of the vascular cambium

in the stem of seed plants.
J. GREEN. Chemical embryology of the Crustacea.

https://doi.org/10.1017/S0305004100039189 Published online by Cambridge University Press

https://doi.org/10.1017/S0305004100039189


INDEX

PAGE

K E L L Y , G. M. Chain maps inducing zero homology maps 847

M A U N D E R , C. R . F . On the differentials in the Adams spectral sequence for the stable

homotopy groups of spheres. I I 855

R O B E R T S O N , S. A. and S C H W A R Z E N B E R O E B , R. L. E . Vector bundles t h a t fill n-space . 869

W A R D , A. J . Notes on general topology. I 877

W A R D , A. J . Notes on general topology. I I 879

W A R D , A. J . Notes on general topology. I l l 881

L E H N I G K , S I E G F R I E D H . Quadrat ic forms as Liapunov functions for linear differential

equa t ions with real cons tant coefficients . . . . . . . . . 883

S M I T H , R . A. Bounds for t he characterist ic exponents of linear systems . . . 889

SRTVASTAVA, H . M. Some expansions of generalized Whi t taker functions . . . 895

H E A D I N G , J O H N . Refractive index profiles based on the hypergeometric equation and the

confluent hypergeometr ic equa t ion . . . . . . . . . . 897

N I O A M , G. D . A note on Milne-Thompson's general solution of Navier-Stokes equations 915

K N I G H T , B R I A N . Alternative formulation of quantum mechanics . . . . . 9 1 7

S M I T H , M. G. T h e isotropic scat ter ing of radiation from a point source in a finite spherical
a tmosphere 923

PURTJSHOTHAMA, C. M. Magneto-thermo-elastic plane waves 939
SRIVASTAV, R . P . and N A R A I N , P R E M . Certain two-dimensional problems of stress distri-

bu t ion in wedge-shaped elastic solids under discontinuous load . . . . 945
SHATL, R. On t h e forced torsional oscillations of a n elastic cylinder . . . . 955
B A R R A T T , P . J . and C O L L I N S , W. D . The scattering cross-section of an obstacle in an elastic

solid for p lane harmonic waves . . . . . . . . . . . 969

P R O C E E D I N G S 983

S T A T E M E N T O F ACCOUNTS 987

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

https://doi.org/10.1017/S0305004100039189 Published online by Cambridge University Press

https://doi.org/10.1017/S0305004100039189

