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O ol the most ndedesting and successful appicalon o hydmdynarcal
theory & 0 the shudy of wave DrOpagation on water surlace Ower the fast one
contury the theory was femher developad 10 Shudy mofe comples phenomena
amsccaed wih winw propacston. Thin nonentdr and daperive processes hawe



boan sludied o a greal estent and aven the phansomenon ol wive broaking
has been Lckled mathemascally though =ol hully sabstcioraly The wwenton
o hghspesd compuiers s heiped the sceentisls g atemp! problerms which
Bim hol othervise amenablo

i ths fhises wo are andlysing some probems of woler wave propagaton
The problems can be broady ciassfed mio wo (a) The study of waves at The
minriace of two ewreche Swpegs, (b} Long wewe [eOGapEnOn mooeied by
Konmang-oe Vries (Kav) lype eqgualions

The thess conesis of lowr chaplers. The frst chapter s introduciony and gives
the basc ey wsed m ihe folioeng chactens

in chapter 'wo we analyse two problems whch by under the calegory (a)
martdned above In he fr problem wisve DrODGgATON ot The Mferiace between
o mwimod fsdds of Offerand densiles & stched The decostiousty i the
@Iegenls vetctos 3l the Forface gves S8 10 8 vOrad shes! whose mobon
S huded murencally In the second probem thal we decuss » Hvs chapher,
wave propagaon ol the medace betwesn wo fuds of dferent denstes whane
he iower Yusd B viscous 4 analysed The miegral aquation lor |he nerace
dapacemeart A sober omencaly lor aleront sobss of Alwood ratio
rondEmenaeonal wcondy a0 Froucle numbes 0 both the prabiers the assacesed
cofserved] QuaEhes are computed 0 check e accuracy Of compulaion

B oin wolt known Mal the KdV equaton repressnts wives on shalow water
whech e propagaled as soiftary waves. Since tha noninedar and disparsve
eflacts e Daancead Konews) and d@ Vies derved e equabon assumeng
hal the dopth o constard. I recent shahes Dy & numbdr of scentints, & has
bean found that KdV type eguabons adse in many olber probloms. of waler wave
propagalion, n pamcular whan the depih of the channel is not constant The
wave progagason 15 govemed by the eguaton which can be reduced o a Kay
equalion with varable copficents, the coofficients being lunchons of me n
chapler Ihree we consider @ model squation which 8 A KdV equation. the
conflicionts bang lirme ki variables The inegrability af Ihis equation s studied
by Nirmala Anmarfanam (Studies on KdV Equalivons’, PhD thesis, 1987, Cochin
Univarsity ol Stience and Technology). Here wo consider the numerical solulions
of this equation in differanl cases; viz the inegrability condiion s satisfied and
nel aatlslied. 1| s found thal the solution e sollon, only i the case In which
he @rpition can be traneformed to tha clasocal KdV oquation. The conserwations
af mormeniurm and onergy provde a check for the accuracy of e computalion

I chapter fout we consider the long wave propagation whan there & a shamp
dipconiinudy 8l (e bottom, forming @ shell Tha problem s lis! atlemplsd by
considering the wihve as a solitary wawve ruaning over a shell. The method of
charpclonshe can preckct only the delormation of wive proflie and its Dreaking
woIhis chaptet @ ow KAV GHDe equalion wheth sccounts for the disconinuity.
n terms of genedalized funclions is derved. The equation is studied analytically

We conclude the thess ponting oul the salient lestures of our Studies and
soope for Surther work
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