
" FILE M3 "

"PROGRAM : HO3 flow and mass functions"

"This file is the third one of the suite working out calculations reported in :

Comments on MECHANICS and THERMODYNAMICS of the BERNOULLI OSCILLATORS Parts I

and II, HGoogle search : FEDOA Comments onL, by G. Mastrocinque − Department

of Physics − Engineering Faculty − University of Naples Federico II"

"Warning : Before this one, please be sure you have

run the programs HO3 FS wave equation solve and HO3 SS wave

equation solve in the same library to pick up input data"

"CALCULATION OF THE NUMERICAL FLOW FUNCTION"

<< Graphics`Legend`

Clear@ν, τττD
"eq. H30L :"

"en =="

en = Hn − 1ê2L h νc

"enf =="

enf = n h νc

"eni =="

eni = Hn − 1L h νc

"νn0 Heqs. H12L,H61LL :"

νn0 = Henf − eniLêHcn hL
"the value we give to τn is Heq.H60LL :"

τττ = 0.11740293629878387`

"evaluate the flow function ν@ξD in Region II Heq.H13LL :"

1
����
2
 m 

2 νν@ξD
��������������������
ρ@ξD ^2 
 µµµ

è!!!!!!!!!!!!
ρ@ξD − τττ cn h νν@ξD;

Solve@%, νν@ξDD;
Expand@Simplify@νν@ξD ê. %@@2DDDD;
%@@1DD +

è!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
Expand@%@@2DD^2D

"continuity condition in ξn Hevaluate µµ, eq. H14LL :"

H%% ê. ρ@ξD → ρmaaxL 
 νnn0

µµµsol = Solve@%, µµµD
Simplify@PowerExpand@%%%% ê. %@@1DDDD;
µµ =

ChopASimplifyAPowerExpandAi
k
jjjjjµµµsol@@1DD@@1DD@@2DD 

è!!!!!!!!!!!!!!!
ρmaax

���������������������
h νnn0

y
{
zzzzzEEE HoldFormA

h νnn0
���������������������è!!!!!!!!!!!!!!!

ρmaax

E

"simplify µµ Heq. H62LL : "

µµ = Simplify@PowerExpand@Hµµµsol@@1DD@@1DD@@2DD ê. ρmaax → ρmax ê. νnn0 → νn0LDD
"calculate ν@ξD Heqs. H11L÷H14L, Fig. 8 L : "

ν1@ξ_D = νn0 UnitStep@ξn − ξD UnitStep@n − 2D + H1 − UnitStep@ξn − ξDL 
PowerExpand@%%%%% ê. ρ@ξD → ρmaax ρgn@ξD ê. ρmaax → ρmax ê. νnn0 → νn0D;

nν@ξ_D = PowerExpand@Simplify@%êνn0DD;
Print@"ν@ξD div νn0 HFig. 8L:"D
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PlotAnν@ξD, 8ξ, 0, 0.8 ξfin@nD<, AxesLabel → 9ξ,
ν@ξD
������������
νn0

=E

ν@ξ_D = ν1@ξD;

"CALCULATION OF THE MASS FUNCTION"

"meff@ξD Heqs. H9L, H15L, Fig. 9L : "

meff@ξ_D =
ρmax ρgn@ξD h derphig@ξD
������������������������������������������������������������������

2 2 π λλ νn0 nν@ξD +
cn h Hρmax ρgn@ξD L^2
����������������������������������������������������������

8 νn0 nν@ξD ;

Print@"meff@ξD div m == "D
Plot@meff@ξDêm, 8ξ, 0, ξfin@nD<D
"check eqs.H17L, H63L :"

2 ρmax λλ NIntegrate@ρgn@ξD meff@ξDêm, 8ξ, 0, ξfin@nD<,
AccuracyGoal → ∞, MinRecursion → 4, MaxRecursion → 1000000D;

SetPrecision@%, 8D

"CALCULATION OF DELTAx"
Off@Part::"pspec"D
"choose a number of integration points :"

numpts = 300

tab = TableA− nν@ξD
������������������
ρgn@ξD Sign@meff@ξDêmeff@0D − 1D "#####################################################################è!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!Hmeff@ξDêmeff@0D − 1L^2 ,

8ξ, 0, ξfin@nD, ξfin@nDênumpts<E;
"integraate :"

ξfin@nDênumpts ‚
i=1

qq

 Htab@@iDDL

% ê. qq → Round@ξnêξfin@nD numptsD;
tabdelx = Table@Exp@%% − %D, 8qq, 1, numpts, 1<D;
"plot deltax Harbitrary units, Fig. 10L :"

ListPlot@tabdelxD
"SUITE OF CALCULATIONS : is in file HO3 velocity

fields in the same library. Warning : the following programs

need to use data provided by the present and previuos ones"

FILE M3

PROGRAM : HO3 flow and mass functions
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This file is the third one of the suite working out calculations reported in :

Comments on MECHANICS and THERMODYNAMICS of the BERNOULLI OSCILLATORS

Parts I and II, HGoogle search : FEDOA Comments onL, by G. Mastrocinque

− Department of Physics − Engineering Faculty − University of Naples Federico II

Warning : Before this one, please be sure you

have run the programs HO3 FS wave equation solve and HO3 SS

wave equation solve in the same library to pick up input data

CALCULATION OF THE NUMERICAL FLOW FUNCTION

eq. H30L :

en ==

5 h νc
���������������

2

enf ==

3 h νc

eni ==

2 h νc

νn0 Heqs. H12L,H61LL :

0.885181 νc

the value we give to τn is Heq.H60LL :

0.117403
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evaluate the flow function ν@ξD in Region II Heq.H13LL :

−
0.0331579 h ρ@ξD2
����������������������������������������������

m
+$%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%0.5 µµµ ρ@ξD5ê2

���������������������������������������
m

+
0.00109945 h2 ρ@ξD4
���������������������������������������������������

m2

continuity condition in ξn Hevaluate µµ, eq. H14LL :

−
0.0331579 h ρmaax2
������������������������������������������������

m
+$%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%0.5 µµµ ρmaax5ê2

�����������������������������������������
m

+
0.00109945 h2 ρmaax4
������������������������������������������������������

m2
== νnn0

99µµµ →
1

������������������
ρmaax3

 
ikjjj4.80793×10−28 ikjjj4.15979×1027 m νnn02

è!!!!!!!!!!!!!!!
ρmaax +

2.7586×1026 h νnn0 ρmaax5ê2 + 5.69889×108 h2 ρmaax9ê2
��������������������������������������������������������������

m

y{zzzy{zzz==

J0.132632 +
2. m νnn0
������������������������
h ρmaax2

N h νnn0
���������������������è!!!!!!!!!!!!!!!
ρmaax

simplify µµ Heq. H62LL :

0.278696 h5ê4 νc3ê4
������������������������������������������������

m1ê4

calculate ν@ξD Heqs. H11L÷H14L, Fig. 8 L :

ν@ξD div νn0 HFig. 8L:
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CALCULATION OF THE MASS FUNCTION

meff@ξD Heqs. H9L, H15L, Fig. 9L :

meff@ξD div m ==

1 2 3 4
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� Graphics �

check eqs.H17L, H63L :
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0.99999766

CALCULATION OF DELTAx

choose a number of integration points :

300

integraate :

0.0130371‚
i=1

qq

tabPiT

plot deltax Harbitrary units, Fig. 10L :
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SUITE OF CALCULATIONS : is in file HO3 velocity

fields in the same library. Warning : the following programs

need to use data provided by the present and previuos ones
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