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The Thesis on r'?rcbl-ems on Vortex llotiort'' g'bnittecl herein, consists

essentially of tro distinct tlpes of problans. Tbe first, consisting of

trc published papers r€lating to four rectirineer vorter filanents, is the

principar contributioa to the thesis. The receni rerk of sJag€ on three

rortices is extencle<r to four, ard the probr@ of finding alr. possibr-e typ6s

of fixed configurations of four vortices is completelfir solvecl. The g€neral

pattem of r.l1 possible motions is discussed for the particular case whele

the configuration ie initially a parallelogren anrithe vortices 2t tbe ends of-:*

diagonals are of eq'aI streng:rtr. rbe rrFurts obtai-ne<I in the above !flo

papers contai.n ertensions of trre wor* previously rlone by Grobli, r,xorton ald

others.

lbe secontl type of pmblens of an eristential natur€ relate to ttre notion

of vorticlty as such. nre four papers of this cstegotr incruded in the seco;;*%

part, give anslrcrs to narticular:' qtestions posed about the natur€ or' vorticity

in diffelent kinds of fluids. rhus, the first paper investigates conditions

under whichr l,n a rriscous conp"essible fluid, there is e decay of vorticity

in spite of riscosity aad in which certain flons posess prcperties si:n ar to

those of inv-i-Ecial fl.ui-d.s. The second pape! lrhlch relates to viscous fluids 
'

obtains aJl €xpression for t]re velocity of suc]r a fluid oritUia " fixed. eontainer

in terms of the erpansiou and vorticity. the thid paper extend.s a ktour
I

resu:-t abourwrti-city transport to the case of stea$r oonpres:;ible flow of a.

fld-d of constant lii.n.:ratic rdscosityr ore fourth pat er nhose inte:regt is

pure\r nathenaticar- deals lrith the notion of vectorr-lines i,' a generar i

Rienawrian vn and detemin-es the condltion for the pelauahlce of vectott-Lines

in such a space.



-2-

ltre thesis consisting of the above two parts is supplenentetl rby tea

other orig"inat papers in suptrnrt of the application for ttre degree. Ot

these ten papers three relate to Hydmdlmanies, and ar€ therefore iu<lirectlv

connectecl though not inti-natery, with the rubject matter of the thesis. rre

Hrst two of these three papers investigate ari'tmtretric flolrs with a connon

flow pattern and study a class: of sucb frors of viscous liquids. the third

paper ertends a relrkno'rm result relatlng to the Joulowski aerofoil prrf e

to a general aerrcfoil prfofile and to the ii-forrl pmfile of R.v.llises.

the:emaining seven papers consist of trree oD appl-j.ed. nathenatics e.nd

fou! on pure nathaatics. &e fo:ner consist of one on v:ibrr.tions, one on

heat conduction and sno ther on elasticity. fhe latter consist of trnc papers

on trigoronetric sr.unmations, one oD a Eeuxod of evaluatfug the nirichlett s

rnteg?,.r usi"ng the 1'4!1ace Transforn and a.Dotb€r oa positive conpler natriees.

0f the. papels corprising the thesis, the principal ones relating to

four vorlex *lla.nents have been published in ttre proceedings of the rndian

Acadq of sciences, vols. 14(1951) and jg(195t). The first paper of the

second part of the thesis is in the course of pubricati.on in the Jounal- of

the rdiar rnstitute of science. The renaining papers are submitted here

for the first time.

Of the supporting papers, tne one oD NA cl-ass of Arisynretric Hotiong

of Viseous Liquidsn ls to be published in l4ath. Zeltschrift, the one on

vibratioas of corlnslte strings (ioint wort with Dr. 3.s. raa (sishna ) is 16

be pblished in the ilerican Jounar- of pbgrsrce, and the one oa heat condLrction

in an lnfinite octr:ntal solld, in the Joune.LL of i{athenrtics and physics,

Itlassachusetts Insti. tute of Techlology. The paper on Dirichletr s Interral
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has been accepted for publlcation in the .anarican i'1e.themr:.ticar I{onthly

artt the papers on the Area |nd Iquation df the General 
{elofoil 

gection

antl A ?:operty of CoDpLer $atrices have been suhitted for publication

in the sere nonthJ.y. Ihe papers on trigoronetric. srm;etions (joint vork

with Dr. 3.s. Fsina l{rishna ) have been published, one il }lature, vo1.1?r (195J)

antl the other in the ?mceed.ings of therndiaa Acad.eny of sciences, vor.36(Lgj2).

The renairLing papers are su\ni tted. here for the first time.
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PAXIT A

trITlP PFNfNTI T\Tll^ D IIN IMT^T rq

(:.) Fj.xea Configurations of trbur Rectilinear Vortex Filanents

(e) me I{otion of trbur Rectilinear Vortex Ftlanelts

PART !

I{]!CflLA],IEOUS I,..1}J]RS ON VORIICITI

(1) fu a Class of, Viscous Conpressible Elows

(2) The velocit'' of a i'otaiionar r,'iscous Erow rnside a Fixed container

(5) trao:rysrt of vortlct\r lo a Cornpressible trlon

(+) On tne Pe:manence of Vector-lines in a Riemannian Vo

Ittr IOrTmc ?AfEAS

PANT .0,

?A}iiRS ON HYDRODTN.AJqICS

. (1) Axi s]'Emetri c Etuid tXotions with a Comon Elorl patterr

(2) A Class of Axisynnetric l,bti.ons of viscous ],iquids

(l) The A:ea and the nquation of the Genert:. Aercfoi1 Section

PAm 3
(1) Transverse Vibrations of Conpslte Strings

(2) A Plobree in Heat conduction aad the px'oduct of rhree Er",or tr\rnctiors

(J) the Torsio.al. Itigiclity of a Bar irith Sectorial Chss_Section
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L
-2-

(4) I fuigDnoaetric Serie s Used in ?hysical pllble.ns
(5) Cer-tain Trigonometric s\rnmations

(6) On tfre iivaLuetion of Dirichletr s Integ?al
(7) A Frbperty of Coraplex Matr:ices.


