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PREFACE.

IN the first volume of this Treatise the subjects of Attractions,

Bending of Rods and Astatics were omitted These form the
substance of this volume, which therefore completes the work.

As so many isolated theorems are included under the head
of Attractions, it has been thought necessary to add an Index.
While the table of Contents has been made full enough to give
a general view of the whole subject, it is hoped that the index
will enable the reader to find easily any proposition he is seeking
for. Though less necessary, indices to both the other parts of
this volume have also been given.

As in the first volume, care has been taken to refer each result
to its original author. Many examples also have been taken
from the various examination papers set in the University.

I again desire to express my thanks to Mr E. G. Gallop of
Gonville and Caius College for the very great assistance he has
given me in correcting most of the proof-sheets, and for his
many valuable suggestions,

EDWARD J. ROUTH.

PETEREOUEE,
September 3, 1898

R 8. 11, b






s

TR, T

ARTH.
1—=3.
iy
0.

10—-14.

18.

1718,

CONTENTS,

ATTRACTIONS,
Introductory Remarks.

Law of sftraction . ..

Units snd magnitnda ufathwhon . i P T
Law of the direet dietance i i X v
Attraction of Rods, Discs, dwo.
Components of the attraction of a rod; direction and mag-
nitude of the resaltant . y i P
Examples gnd theorems on rods . .
CGaos's theorem on the attraction of han‘hdmudseﬁasa
bundle of rods . ¥ ” "
Cnrrﬂingumd:umlzthem.mn . . P .
Ezamplea and theorems . . p
Inverse problems
Attractions of a odnmlurﬂ.r», smiul.’an mﬂ.mte pllta.
Dr Young's role . 3 y
Mmonlbosltruﬁmotleyhndu W ; . ¥
Attraction of & frustum of & oome at tha verlex . .
cmﬂmmunrhoeaamwngmnngm Ve e .
The solid of greatest attraction . d v R a

The Potential.
BRelationa of foroe to potential . . i g
Work and potantial . ;
Lnullnrfmanﬂhmofﬁutu,thamudmmplu .
Lamé's tast that given surfaces are level, MNMMEIB
Potentials of rods. Examples . - ¥
Potentia! of a amall magnet . . . . . . .
Potentisl of a series of parallel rods . . . . .
Potentials of discs and oylinders . . . 7
Hetarogeneons eylindrieal layer . V TR . 3
Muinal work of two systema . . . . . . .
Spherioal Surface.
Potentinl of a thin shell, and its attraction at an internal
and external poiné . . N
Athmﬁmafmellipeaidﬂmnminmupolm.
Potential of an annulus at a point on the axis . .
Potential and stiraction of & solid sphere .
Examples on the IMIo‘lpn‘rh.mt af prerr\el, lmm-
spheres, &u. . " ¥ §i

PAGEA
1

i—6

88
=10
1011

11—12
1214

1416
1617

1720
2031
2128

a8 95
4538
20—27
T30

80—31
81—38
B83—88
2586



Vi

ARTH.
67—89,

T1—T78.

T6—T78..
79.

81—84,

8588,
8993,
8897,

868—100.

101—103,
14—107.
108.
106—110.
111118,
114—115,
1151186,

117129,
125134,

125,
128,

127,

128134,
186—189.
140—141.
142--148.

H#—-—Hﬂ.

149—151.
153154,

CONTENTH,

Attrastions of ecoentris shells +
Ganes's theorem on the mean potential

Wmmauhmmiw

potentiala i B "

Laplace's, Poisson's ond Gauas's Theorema.

Laplace's theorem, &e. . 2 . W
Potential at an internal poini
Poisson's theorem . . .
Ganss's theorem, IM-HH

Theovems on the Potential,

Fotential not an abeclote mazimem .
Potential constant through wm

®

.
.
- . -
.

®

Pointa of equilfbrium. Biability. lapu-ﬂngm

Eaamplea

hhnmﬂmﬂnlwdn&umnmm

Hankine's theorem * I
Tobes of fovee . A
Boﬁmwﬁhqnﬂpomﬁﬂa o
Extengion of theorems .

Poimuﬂatsd[shnspnwt Muﬂuhlthmm

Centrobaric bodies g oW ¥
Potentin! comsiant in a eavwity . .
A theorem of Thomson's . 25

Attraction of a Thin Stratum.

Green's theorem, X'-X=dwm . .

B

LR T T

PRI

mmam‘:mmﬁm&m

2 L
i =~ NI

Examples. Ivory's, Laplace’s and other itheorams

*

nqmmmmﬂmmmmmmsm.t

angles. Other examplas

lttlwho-uflltrltmnunahah.muntdiudf

Green’s Theorem.
Analytieal procf . . v
thulwhwh?hhlnm N
Multiple valoed funetions . . .
Eatensions of (Green's theorsm .

Converse problem. Gmmemmmm

ing body .

Theory of Inversion.
Thomson's inversion from a point v
Inversion from a line .
B:hmmdthnlhm(-m J'-nl



AETH,
156—163.
168—188.

187—171.

179178,
174—176.
176—177.
176—179.

182—188.
184187,

188166,

186300,

239480,
81,

CONTENTS.
Laplace's Functions,

Legondre’s funotions. Bpherical harmonies .
Laplace's expansion of the Potential of & body. In])hus
equation. Laplace's functions., Hee also Note, page 218
The thres theorems; |Y,¥,dw=0, [y‘p,ﬁ.:hiﬂ Y.,
and the expansion in & series . . .
mwammmm i
A polid helerogeneons sphere . ‘ rER
Nearly spherical bodies . .
Amunwlauldolmwinﬁminam Lennn
dre's thaorem )
lﬁ!ﬂhnndllﬂﬂﬂdm}nmasam‘u integ:rll.

Atiraction of Ellipaoids.
The two kinds of shells . A
Poimhlﬂshmmiddmiuﬂmﬂmt. Exsmples
on the fondamental integral 1.
Theorems on thin homoeoids; thairltknmhnn mi I.inm
of foroe .
Pmﬁﬂmdmohthﬁnhmﬂdmm

nl.!polnt.F-H—f i WoE G

l’otenhsloflmldelhp-mﬂatanumﬂwm .
Potential of & solid ellipsoid st an internal point .
Anotharinmﬂpﬂoaﬂmnumﬂmdamliﬂan:p-md
af an infernal point . . N
., Ivory's theorem . ; 7 @
mdmm%thmm.mﬂmmm‘ ' e
Ellipecidal quadratic layers i g " ¢ . ‘
Elliptic eylinders O
Pmmﬂﬂoﬁaheuweﬂipm&dhyuumin-
ternal point . 2 e
Fmﬁnldtheumnnuhmlpolm . . .
Townsend’s theorems on the inverse fourth power .
Ractili Fi
Potentisl of & laming of unil surface depsity found in
Wﬂhmﬂdﬁodﬂnmhh
of onit line density . .
Mat:ﬂdotmnmmmmum
potentials of the faces supposed to be of umik sur-
faco density .
mmmﬂmmmmmuumm
Gmumhdm v
memﬂmu:ln:unlﬁnlm Muﬂuﬂr
attraotions . . v v . .

TAGEB

8788

87—
88—101

101—104

104 106

106—109
109—110

110113
113114
114
1156
116—117

n—in

131138
122138

125

135
1356—128

126



