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bool CGSSM::FindSection()

{
Matrix X[3];
double Y[3];

double stop_tol = EPS_GSSM;
bool check;

while(1)
{

int n=2;

X[0] = X_initial;
X[1] = X[0] + X_direction*0.1;
X[2] = X[1] + X_direction*1.618*0.1;

int limit_num = 100;

while(1)

{
Y[0] = ObjectFunc(X[0]);
Y[1] = ObjectFunc(X[1]);
Y[2] = ObjectFunc(X[2]);

if((Y[1]<Y[0]) && (Y[1]<Y[2]))

{ check = true;
break;

if(n > limit_num)

{ check = false;
break;

X[0] = X[1];

X[1] = X[2];

n++;

X[2] = X[2] + X_direction*pow(1.618, n)*0.1;




if(check)

break;
else
{
double dir = 0;
for(int i=0; i<numofvari; i++)
{
dir += pow(pow(X_direction.GetElement(i, 0), 2),0.5);
b
if(dir < stop_tol)
break;
b

X_direction = X_direction * 0.5;
b
X_lower = X[0];
X_middle = X[1];
X_upper = X[2];

return check;

}
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#define EPS_SIMPLEX1 1.0e-6
#defind EPS_SIMPLEX2 1.0e-12 |

void CSimplex::FindPivotColumn()

{
for(int i=0; i<m_nnumofcol-1; i++)
{
if(fabs(m_matSimplexTable.GetElement(limitrow, i)) < EPS_SIMPLEX2)
m_matSimplexTable.SetElement(limitrow, i, 0);
b
b

void CSimplex::FindPivotRow()
{

for(int i=0; i<limitrow; i++)

{

for(int j=0; j<m_nnumofcol; j++)

if(fabs(m_matSimplexTable.GetElement(i, j)) <
m_matSimplexTable.SetElement(i, j, 0);
b
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I Introduction

About Determination of principal particulars of Ship
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II. Progamming

Function (1) SetRequirement

MainZ0| A MFEQ| @F = M 7HX| &, M2t5E, 228 8%, % 1d2ln &1t
Ste edtol M2 FejT Hrf 245 222 o2 ool 0| Yoz MEt FaX
= A Lto AHESHA EICH

void CShip::SetRequirement(double _fDWT_s, double _fCCrequirement, double _fT_d,

double _fVs)

{

m_fDWT_s = _fDWT_s;
m_fCCrequirement = _fCCrequirement;
m_fT_d = _fT_d;

m_fVs = _fVs;

}

Function (2) CalculateParentShipData
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void CShip::CalculateParentShipData(CShip BaseShip) //
JlEMHEE 2 R E AEHA T EAH M=

{

/| g%

m_fT_s = BaseShip.m_fT_s / BaseShip.m_fT_d = m_fT_d;

/] 71 EMEE

double Lbp_base = BaseShip.m_flLbp;
double B_base = BaseShip.m_fB;

double D_base = BaseShip.m_fD;

double T_s_base = BaseShip.m_fT_s;
double DWT_s_base = BaseShip.m_fDWT_s;
double LWT_base = BaseShip.m_fLWT;
double Ws_base = BaseShip.m_fWs;
double Wo_base = BaseShip.m_fWo;
double Wm_base = BaseShip.m_fWm;
double Cb_s_base = BaseShip.m_fCh_s;
double Vs_base = BaseShip.m_fVs;
double CC_base = BaseShip.m_fCC;
double Fb_base = BaseShip.m_fD - BaseShip.m_fT_s;

m_fDensity = 1.025;

// Appendage Factor(1 + alpha)
m_fAppendageFactor = (DWT_s_base + LWT_base) /

(Lbp_base*B_base*T_s_base*m_fDensity*Cb_s_base) - 1.0;
/] MUSEA S

m_fCs = Ws_base / (pow(Lbp_base, 1.6) = (B_base + D_base)); //0.0414;
/] RS AT

m_fCo = Wo_base / (Lbp_base * B_base); //0.1493

/] | HEESEA T

m_fCpower = Wm_base / (pow(Lbp_base*B_base*T_s_base*Cb_s_base, 2./3.) =
pow(Vs_base, 3));

/] EEESEAST

m_fCch = CC_base / (Lbp_base*B_base*D_base);

/] DA

m_fCfb = Fb_base/D_base;

/] A= FHSsHZ4SE

m_fCps = 2247,

/] A= FH 22| ete

m_fCpo = 6341;

/] A=HFHSeV | HEEE

m_fCpm = 14757;
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Function (3) CalculateWs
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double CShip::CalculatelLWT()
{
m_fLWT = CalculateWS() + CalculateWO() + CalculateWM();
return m_fLWT;
}
double CShip::CalculateWs()// MZEEFSH Lst=8=
{
m_fWs = m_fCs*pow(m_flLbp, 1.6)*(m_fB+m_fD);
return m_fWs;
}
double CShip::CalculateWo()// SIEEESHSH Atot=e=
{
m_fWo = m_fCo*m_fLbp*m_fB;
return m_fWo;
}
double CShip::Calculatewm()// 7| F S SH Mot=gt
{
m_fWm = m_fCpower*pow(m_fLbp*m_fBxm_fT_s*m_fCb_s, 2./3.) * pow(m_fVs, 3);
return m_fWm;
}

Function (7) CalculateBuildingCost
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double CShip::CalculateBuildingCost(Matrix x)// Z1=H|EH {Mt=gt=
{

m_fLbp = x.element[0][0];
m_fB = x.element[1][0];
m_fD = x. element[ 1[0];
m_fCb_s = x.element[3][0];

return (m_fCps*CalculateWS() + m_fCpoxCalculateWo() +
m_fCpm*CalculateWM())=1.0e-8;
}

Function (8) CalculateCC
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double CShip::CalculateCC()// St=&S& SH tst=2t
{

m_fCC = m_fCch*m_fLbp*m_fB*m_fD;

return m_fCC;
}

Function (9) CalculateFB
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double CShip::CalculatefB()// A& SH Ast=¢t=
{

m_fFB = m_fCfb*m_fD;

return m_fFB;
}

Function (10) BuoyancyDisplacementCondition
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double CShip::BuoyancyDisplacementCondition(Matrix x)// F2i-
SHEAXTHESA Lot
{
m_fLbp = x.element[0][0];
m_fB = x.element[1][0];
m_fD = x.element[2][0];
m_fCb_s = x.element[3][0];
double Buoyancy;
double Weight;
Buoyancy = m_fLbp*m_fB*m_fT_s*m_fCb_s*m_fDensityx(1+m_fAppendageFactor);
Weight = m_fDWT_s + CalculateLWT();
return Buoyancy/Weight - 1.0;
}

Function (11) CCRequirementCondition
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double CShip::CCRequirementCondition(Matrix x)// St=&T=HSAH M=t

{

m_fLbp = x.element[0][0];
m_fB = x.element[1][0];
m_fD = x.element[2][0];
m_fCb_s = x.element[3][0];

return CalculateCC()/m_fCCrequirement - 1.0;
}

Function (12) FBRequirementCondition
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double CShip::FBRequirementCondition(Matrix x)// AL Z=HSH ArSI=8

{

m_flLbp = x.element[0][0];
m_fB = x.element[1][0];
m_fD = x.element[2][0];
m_fCb_s = x.element[3][0];

return (m_fT_s + CalculateFB())/m_fD - 1.0;
}

Function (13) ObesityCoefficientCBCondition
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double CShip::ObesityCoefficientCBCondition(Matrix x)//
EEHAHE M| PHA = T E=A
{
m_fLbp = x.element[0][0];
m_fB = x.element[1][0];
m_fD = x. element[ 1001;
m_fCb_s = x.element[3][0];
return m_fCb_s / (m_fLbp / m_fB) /0.15 - 1.0;
}

Function (14) WGCBCondition
Watson & Gilfillan0| A4 4t2 FHSIEE M2 AS X BO| ArEstn U
ooz 0] AlE xHoe =z YO|FELC| F,= Froude number.

Cg<0.7 + 0.125 * arctan((23-100F,)/4)

double CShip::WGCBCondition(Matrix x)// Watson & Gilfillanoll2lSHChEX 4t
{

m_fLbp = x.element[0][0];
m_fB = x.element[1][0];
m_fD = x.element[2][0];
m_fCb_s = x.element[3][0];

double Fn = m_fVs*0.5144 / sqrt(9.81*m_flLbp);

return m_fCb_s - (0.70 + 0.125*atan((23.0-100.0%Fn)/4.0));
}

Function (15) SetDVUpperLowerBoundary
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void CShip::SetDVUpperLowerBoundary(Matrix x_I, Matrix x_u)
{
m_fLbp_lower = x_I.element[0][0];
m_fB_lower = x_I|.element[1][0];
m_fD_lower = x_|.element[2][0];
m_fCb_s_lower = x_I.element[3][0];
m_fLbp_upper = x_u.element[0][0];
m_fB_upper = x_u.element[ 100];
m_fD_upper = x_u.element[2][0];
m_fCb_s_upper = x_u.element[3][0];
}
Maing0l|A Zt H==9| &, Sto| otA 442 4= dES ZOoretA 0| 4= O[&5HA
EICE Main E20|AM X|EslE otA 2tel 32 Ctanf 2.t

Matrix x_I(NumOfVariable, 1);
x_|.SetElement(0, 0, 300);

x_|.SetElement(1, 0, 50);
x_|.SetElement(2, 0, 20);
x_|.SetElement(3, 0, 0.8);

Matrix x_u(NumOfVariable, 1);
X_U.SetElement(0, 0, 350);

x_u.SetElement(1, 0, 70);
X_u.SetElement(2, 0, 40);
X u.SetElement(3. 0, 0.9);

Function (15) DVUpperCondition & DVULowerCondition
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double CShip::DVLowerCondition(int n, Matrix x)//
A ﬂdF”WWQEE%NﬁﬂEE$
{
m_fLbp = x.element[0][0];
m_fB = x.element[1][0];
m_fD = x.element[2][0];
m_fCb_s = x.element[3][0];
double output;
switch(n)
{
case 0:
output = m_fLbp_lower - m_fLbp;
break;
case 1:
output = m_fB_lower - m_fB;
break;
case 2:
output = m_fD_lower - m_fD;
break;
case 3:
output = m_fCb_s_lower - m_fCb_s;
break;
}
return output;
}

double CShip::DVUpperCondition(int n, Matrix x)//

AAH o ahotgfol th St = S A L5

O — HA
{

m_fLbp = x.element[0][0];

m_fB = x.element[1][0];

m_fD = x.element[2][0];

m_fCbh_s = x.element[3][0];

double output;

switch(n)

{

case 0:
output = m_fLbp - m_fLbp_upper ;
break;

case 1:
output = m_fB - m_fB_upper;
break;

case 2:
output = m_fD - m_fD_upper;
break;

case 3:
output = m_fCb_s - m_fCh_s_upper;
break;

}

return output;
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B C:WWINDOWSWsystem3Z2¥Womd. exe -0 ﬂ

x2 = B.089913 -
x3 = B.80800008
— Minimum value : f =1.395992

======== 80P iteration Ho. 55 =========
— Minimum point T x@ = 325.419814
x1 = 58.827492
w2 = 31.152721
x3 = B.848988
— Search direction : xB = -A.60826085
x1 = B.888441
x2 = B.888813
x3 = @.AAAB8A
— Minimum value : f = 1.395992

======== BQP iteration Mo. 56 =========
— Minimum point t x@ = 325.419814
x1 = 58.827492
w2 = 31.152721
x3 = A.840788
— Search direction @ xB = —8.08682685
x1 = @.8880441
x2 = @.88800813
x3 = @.8800008
— Minimum value : f =1_.395992

=========prohlenilf=========
sep 22| 5 =T - 5e
Minimum Point x8 = 325.42 x1 = 58.83 x2 = 31.15 x3 = B.84

Minimum value = 1.39599%
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