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THE ZAKHAROV EQUATIONTHE ZAKHAROV EQUATION
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SUFFICIENT CONDITIONS TO HAVE AN EXTREME CRESTSUFFICIENT CONDITIONS TO HAVE AN EXTREME CREST
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Theory of Quasi-Determinism of Boccotti

HOW TO CHOOSE THE INITIAL CONDITIONSHOW TO CHOOSE THE INITIAL CONDITIONS
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THE CONSTRAINED OPTIMIZATION PROBLEMTHE CONSTRAINED OPTIMIZATION PROBLEM
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THE EXTREME CREST AMPLITUDE THE EXTREME CREST AMPLITUDE 

Third order effects due to nonlinear interaction of free harmonics
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Benjamin-Feir instability

NARROWNARROW--BAND SPECTRABAND SPECTRA
Benjamin Feir instability 
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TIME SERIES FROM NUMERICAL SIMULATIONS TIME SERIES FROM NUMERICAL SIMULATIONS 
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A NEW ANALYTICAL EXPRESSION FOR THE PROBABILITY A NEW ANALYTICAL EXPRESSION FOR THE PROBABILITY 
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JONSWAP SPECTRA AND DRAUPNER DATA JONSWAP SPECTRA AND DRAUPNER DATA 

0.8

0.9

1

1.1

1.2

BFI ( )
γχ

χδ
δπ ln24

8
/)1(1

1
16 2

2

22

2

+
=

−+
=

k
HkE s

0 2

0.3

0.4

0.5

0.6

0.7

γ

( )
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

+
+−

+
−=>

σλ
εα

αε
λ hhH 222

2

max )1(
411

8
)1(expPr

1 2 3 4 5 6 7 8 9 10
0.2

10-6

P

⎦⎣

10-5

10-4

Rayleigh 

10-3

10-2

  

Second order
distribution

new crest
distribution

0 1 2 3 4 5

10-1

100
ξ

distribution



ACKNOWLEDGEMENTSACKNOWLEDGEMENTS

Prof. Paolo Boccotti   &  Prof. Felice Arena   

University Mediterranea of Reggio Calabria ITALY 

Miguel Onorato

Di ti t di Fi i G l U i ità di T i ITALYDipartimento di Fisica Generale, Università di Torino ITALY



LONGUET-HIGGINS  
1952 On the statistical distribution of the heights of sea waves, J. Mar. Res.;11:245-266.

LINDGREN
1970 Some properties of a normal process near a local maximum. Ann. Math. Statist. 41 1870-1883.
1971 Extreme values of stationary normal processes. Z. Wahrscheinlichkeitstheorie und Verw. Gebiete 17 39-47
1972 Local maxima of Gaussian fields. Ark. Mat. 10, 195-218. 

BOCCOTTI
1978 The distribution of intervals between zeros of random functions of time. (Italian)
Atti Accad. Naz. Lincei Rend. Cl. Sci. Fis. Mat. Natur. (8) 65 
1978 Th t ti ti l ti f t d b i d (It li ) Atti A d Li S i L tt 35 159 1851978 The statistical properties of waves generated by wind. (Italian) Atti Accad. Ligure Sci. Lett. 35, 159--185 
1981 On the highest waves in a stationary Gaussian process. Atti Acc. Ligure di Scienze e Lettere;38:271-302. 
1982 On the highest sea waves. Monograph Institute of Hydraulics University of Genoa :1-161. 
1982 On ocean waves with high crests. Meccanica ;17:16-19. 
1983 Some new results on statistical properties of wind waves. Applied Ocean Research;5:134-140.p p pp
1989 On mechanics of irregular gravity waves. Atti Acc. Naz. Lincei, Memorie;VIII: 111-170.
1993 A field experiment on the mechanics of irregular gravity waves. J. Fluid Mech. ;252:173-186
1997 A general theory of three-dimensional wave groups. Ocean Engng.;24:265-300.
2000 Wave mechanics for ocean engineering. Elsevier Science:1-496.

TROMANS et ALL
1991 A new model for the kinematics of large ocean waves – application as a design wave –

Shell International Research 1991;publ. 1042.

SUN
1993 Tail probabilities of the maxima of gaussian random fields. The Annals of Probability;21(1):34-71.



REVISITING THE STABILITY OF REVISITING THE STABILITY OF 
PULSATILE PIPE FLOWPULSATILE PIPE FLOWPULSATILE PIPE FLOWPULSATILE PIPE FLOW

F FedeleF Fedele Department of Civil EngineeringDepartment of Civil EngineeringF. Fedele   F. Fedele   Department of Civil EngineeringDepartment of Civil Engineering

D.L. Hitt & R.D. Prabhu D.L. Hitt & R.D. Prabhu Department of Mechanical EngineeringDepartment of Mechanical Engineering

University of Vermont, Burlington, VT 05405 USAUniversity of Vermont, Burlington, VT 05405 USA



Reynolds pipe flow experimentReynolds pipe flow experimenty p p py p p p



FREEFREE--STREAM TURBULENCE AND STREAM TURBULENCE AND 
STREAK BREAKDOWNSTREAK BREAKDOWN



WEAKLY NONLINEAR ANALYSISWEAKLY NONLINEAR ANALYSIS
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MONTECARLO SIMULATIONS FOR MONTECARLO SIMULATIONS FOR 
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Experimental data Experimental data 

16

18

20

22 10- 6

10- 5

10- 4

P 

Re=578
Gaussian 

8

10

12

14 10- 3

10- 2

10- 1

0 0.5 1 1.5 2 2.5 3 3.5 4

x 10
5

6

8

0 1 2 3 4 5 6 7 8
100

u 
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