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1 QlAAE-B-FME

AL F #)

Clear[“Global*”]

Import[“ToMatlab.m”, “Package”]

Lr=1;

mr=10%(1—1/7.86%1.025);

mb=100—1025%Pi*0.15"2x1;

Lb=1;

lambda=7x%(1—1/7.86x1.025);

g =9.80665;

R=1;

mf=1000;

rho =1025;

YMAX=18;

MBO = MBI (1 — 1/7.86 % 1.025);

L=22.05;

CH 5

Fy=4x*mr#* g +mbx* g +MB0+* g + Fyc;

a =(mfx g +Fy)/(rhoxPix R"2x g);

Fx=0.625% v * v *(2% R*(2* R — a)* Cos[phi] + Pi/2* R * R *Sin[phi]);
Fya=Fyc—lambdax* L* g;

alpha = ArcTan[Fya/Fx];

xmax = (Fx/lambda/ g) # (ArcSinh[ L * g *lambda/Fx+ Tan[alpha]] — Log[Tan[alpha] + Sec[alpha]]);
ymax = (Fx/(lambda * g))* Cosh[(xmax % (lambda* g)/Fx)+ Log[Tan[alpha] + Sec[alpha]]] — (Fx/(lambda x g)) * Sec|al

thetab = ArcTan[Fx/(MBO* g + Fyc+1/2*mb* g)];



Deltayb = Lb * Cos[thetab];

Fyb=mb * g + MB0* g + Fyc;

Fyr0 = Fyb;

Fyrl =Fyr0+mrx* g;

thetarl = ArcTan[Fx/(Fyr0+ 1/2 *mrx* g)];

Deltayrl = Lr* Cos[thetar1];

Fyr2 =Fyrl+mrx* g;

thetar2 = ArcTan[Fx/(Fyrl +1/2*mr* g));

Deltayr2 = Lr* Cos[thetar2];

Fyr3 =Fyr2+mrx g;

thetar3 = ArcTan[Fx/(Fyr2 + 1/2xmrx* g)];

Deltayr3 = Lr* Cos[thetar3];

Fyr4 =Fyr3+mrx* g;

thetar4 = ArcTan[Fx/(Fyr3+ 1/2xmrx* g)];

Deltayr4 = Lr* Cos[thetar4];

Deltay = ymax + Deltayb + Deltayr1 + Deltayr2 + Deltayr3 + Deltayr4;
yw = (2/3 % R * R* R*(Sin[phi]) * (Sin[phi]) — (2 * R — a) * (2 * R — a) * R *(Cos[phi]) * (Cos[phi]))/(2 * R * (2 * R — a) * Cos

(2% R — a)*Cos[phi];

(*¥r AMatlab#y 5 42*)

ToMatlab[Fx*(yw+ a * Cos[phi]) + mf* g * R *Sin[phi] ==

rho#Pix R"2xa * g xa /2 Sin[phi] + 4/3 *rho* R*3 x g * Tan[phi] * ((3 % Pi)/16 * R % Cos[phi] + (3 * Pi)/32 x R * (Sin[phi]
ToMatlab[Deltay + a * Cos[phi] == YMAX]

(KA B e 5%
thetab
thetarl

thetar2



thetar3

thetar4

a

alpha

xmax + Lb * Sin[thetab] + Lr* (Sin[thetar]] + Sin[thetar2] + Sin[thetar3] 4 Sin[thetar4])

Plot[(Fx/lambda/ g)* Cosh[(x * g xlambda/Fx) + Log[Tan[alpha] + Sec[alpha]]] — (Fx/lambda/ g)* Sec[alpha], {x, 0, xt

(Matlab#y it 3 45 £%)

(*v=12%)
phi=0.059938096532878111453366659184216
Fyc=1060.8102680156636427385640667854
(*v=24%)
phi=0.24444967669191807427554388180916
Fyc=1454.1085796450650547068708066353
(*v=36*)

phi =0.46828423942795539236980349931603

Fyc =2346.94566109029847909254376889

2 QliAE-%-F i

**)

Clear[“Global*”]
Import[“ToMatlab.m”, “Package”]
Lr=1;
mr=10x%(1—1/7.86x1.025);
mb=100—1025%Pi*0.15*2x1;
Lb=1;

lambda=7x%(1—1/7.86%1.025);



g =9.80665;

R=1;

mf =1000;

rho =1025;

YMAX =18;

MBO0=MBI*(1—1/7.86+%1.025);

**)

alpha=0;

Fya = Fxx*Tan[alpha];

Fyc=Ilambda* L* g +Fya;
Fy=4xmr#* g +mbx*g+MB0x* g +Fyc;

a =(mf* g +Fy)/(thoxPix R"2x g);

Fx=

0.625% v % v *(2* R*(2* R — a)* Cos[phi] + Pi/2 * R * R x Sin[phi]);
xmax = (Fx/lambda/ g)*

(ArcSinh[L * g *lambda/Fx + Tan[alpha]]—
Log[Tan[alpha] + Sec[alpha]]);

ymax =

(Fx/(lambda % g))*

Cosh[(xmax*(lambda * g)/Fx) + Log[Tan[alpha] + Sec[alpha]]]—
(Fx/(lambda* g))* Sec[alpha];

thetab = ArcTan[Fx/(MBO* g + Fyc+1/2+mbx* g)];
Deltayb = Lb x Cos[thetab];
Fyb=mb* g + MBO0* g + Fyc;

Fyr0 = Fyb;

Fyrl1 =Fyr0+mrx* g;

thetarl = ArcTan[Fx/(Fyr0+ 1/2+mrx* g)];



Deltayrl = Lr* Cos[thetarl];

Fyr2=Fyrl+mrx g;

thetar2 = ArcTan[Fx/(Fyrl + 1/2 *mr* g)];

Deltayr2 = Lr* Cos[thetar2];

Fyr3=Fyr2+mrx g;

thetar3 = ArcTan[Fx/(Fyr2 +1/2*mr* g));

Deltayr3 = Lr* Cos[thetar3];

Fyr4 =Fyr3+mrx* g;

thetar4 = ArcTan[Fx/(Fyr3+1/2*mr* g));

Deltayr4 = Lr * Cos[thetar4];

Deltay = ymax + Deltayb + Deltayr1 + Deltayr2 + Deltayr3 + Deltayr4;
yw=

(2/3* R* R* R*(Sin[phi])*(Sin[phi])—

(2% R— a)*(2* R — a)* R*(Cos[phi])*(Cos[phi]))/
(2% R*(2* R — a)* Cos[phi] + Pi/2* R * R *x Sin[phi] )+
(2% R — a)*Cos[phi];

(*Matlab*)

ToMatlab[Fx * (yw + a * Cos[phi]) + mf* g * R * Sin[phi] ==
rho*Pix R"2xa * g * a/2*Sin[phi]+

4/3xrho* R*3* g+ Tan[phi]«

((3*Pi)/16* R+ Cos[phi]+

(3%Pi)/32* R+ (Sin[phi]}*2/(Cos[phi]))]
ToMatlab[Deltay + a * Cos[phi] == YMAX]

(*v=12%)
phi=0.060891998435258381534405416746671
L=15.901957863402258013943806916168

**)



N OO W N =

thetab

thetarl

thetar2

thetar3

thetar4

a

xmax+ Lb * Sin[thetab]+

Lr*(Sin[thetarl] + Sin[thetar2] + Sin[thetar3] + Sin[thetar4])
xx=22.05—L;

Plot[

Piecewise[

110, x <xx},

{(Fx/lambda/ g)*

Cosh[((x —xx)* g xlambda/Fx)+

Log[Tan[alpha] + Sec[alpha]]]—

(Fx/lambda/ g)* Sec[alpha], x > xx}}], {x, 0, xmax + xx},

AxesLabel — {“x(m)”, “y(m)”}]

3 Ql-equ

function du = equ(t,u)
global lambdaO

global rc

global Fxa;

du = zeros(2,1);

du(1) = u(2);

du(2) = (u(l) % u(2) +8.52779xlambda0Oxsqrt(1+u(2)72))/(Fxa —

1683.xrcxu(l));

4 Ql-equ2

function y = equ2(x)
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global ymax
global sol
y=ymax—deval (sol, linspace (x,x,1));

5 QI1-solve equation

clear all

v=12.0;

% v = 24.0;
% v = 36.0;
MBI = 1200;

syms phi Fyc;
f1=(0.980665E4 .*sin (phi) +0.625E0.%v.A2.%(2.%(2+(—0.316669E—4)
cx(
0.104179E5+Fyc+0.852779E1.%MBI) ) .* cos (phi) +(1/2) .x pi.*xsin (
phi)) .x(
0.316669E—4.%(0.104179E5+Fyc+0.852779E1 .x*MBI) .* cos (phi) +(2+(

—0.316669E—4) .%(0.104179E5+Fyc+0.852779E1.+MBI) ) . * cos (phi)

+(2.%(2+

(—0.316669E—4) .%(0.104179E5+Fyc+0.852779E1.*xMBI) ) .* cos (phi)
+(1/2)

kpi.ksin(phi)) . A(—=1).%((—1).%(24+(—0.316669E—4).%(0.104179E5
+Fyc+ ...

0.852779E1.xMBI)) .A2.%cos (phi).A24+(2/3).xsin (phi).A2)))==(
0.158335E—4.%(0.104179E5+Fyc+0.852779E1 .x*MBI) .A2.%xsin (phi)+
0.134024E5.xtan (phi).*((3/16) .xpi.xcos(phi)+(3/32).xpi.*sin
(phi) .*
tan (phi)));
f2=(0.316669E—4.%(0.104179E5+Fyc+0.852779E1.%MBI) .* cos (phi)+

0.1047E—1.%v.A2.xcosh (1.E0.x(asinh(0.210602E4.xv.A(—2)

k(2% (24 (
—0.316669E—4).%(0.104179E5+Fyc+0.852779E1.%MBI) ) .* cos (phi)
+(1/2) .%
pi.*sin (phi)).A(—1)4+0.16E1.%((—0.131626E4)+Fyc) .xv.A(—-2)
k(2% (24 (
—0.316669E—4).%(0.104179E5+Fyc+0.852779E1.xMBI) ) .* cos (phi)
+(1/2) .%
pi.*sin (phi)).A(—=1))+(—1).%1og(0.16E1l.%((—0.131626E4)+Fyc) .*
v.A(
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43

44
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47

48

—2) . %(2.%(2+(—-0.316669E—4) .x(0.104179E5+Fyc+0.852779E1 .xMBI)
)

cos (phi)+(1/2) .xpi.xsin(phi)).A(—1)+(14+0.256E1.%((—0.131626
E4)+ ...

Fyc) . A2.%v.A(—4) .%(2.%(24+(—0.316669E—4) .%(0.104179E5+Fyc+

0.852779E1.xMBI) ) .xcos (phi) +(1/2) .xpi.*sin(phi)).A(—-2))
A/2)))+

log (0.16E1.%((—0.131626E4)+Fyc) .*xv.AN(—=2) .%(2.%x(2+(—0.316669E
—4) .x(

0.104179E54+Fyc+0.852779E1.%MBI) ) .* cos (phi) +(1/2) .x pi.*xsin (
phi)) .~ (

—1)+(1+0.256E1.%((—0.131626E4)+Fyc) .A2.%xv.A(—4) .%(2.%x(2+(

—0.316669E—4).%(0.104179E5+Fyc+0.852779E1.xMBI) ) .* cos (phi)
+(1/2) .%

pi.xsin(phi)).A(—=2)).A(1/2))).%(2.%x(2+(—0.316669E—4)
%(0.104179E5+ ...

Fyc+0.852779E1.xMBI) ) .*xcos (phi) +(1/2) .* pi.*xsin (phi))
+(—0.1047E-1)

AV A2 %(2.%(24(—0.316669E—4) .%(0.104179E5+Fyc+0.852779E1 . *
MBI) ) .*

cos (phi)+(1/2) .xpi.*sin(phi)).x(1+0.256E1.%x((—0.131626E4)+
Fyc)

N2 4V AN (—4) %(2.%(24+(—0.316669E—4) .%(0.104179E5+Fyc
+0.852779E1 . %

MBI) ) .xcos (phi) +(1/2) .xpi.*sin (phi)).A(—=2)).A(1/2)
+(14+0.390625E0. %

(0.135072E3+Fyc+0.852779E1.xMBI) .A(—=2) .%xv. N % (2.%(2+(

—0.316669E—4).%(0.104179E5+Fyc+0.852779E1.xMBI) ) .*cos (phi)
+(1/2) %

pi.*sin (phi)).A2).A(—-1/2)4+(140.390625E0.%(0.312783 E3+Fyc+

0.852779E1.xMBI) .A(—2) .%v.N % (2.%(24+(—0.316669E—4)
%(0.104179E5+ ...
Fyc+0.852779E1.%xMBI) ) .*cos (phi) +(1/2) .x pi.*sin (phi)).A2)
A(=1/2)+(
1+0.390625E0.%(0.398061E3+Fyc+0.852779E1 .xMBI) .A(—2) .xVv
N4 ok (2.0%(
2+(—0.316669E—4).%(0.104179E5+Fyc+0.852779E1.+*MBI) ) .* cos (phi
)+( ...
1/2) .xpi.xsin(phi)).~2).A(—-1/2)+(14+0.390625E0.%(0.483339E3+
Fyc+ ...
0.852779E1.xMBI) .A(—2) .%xv.N . %(2.%(2+(—0.316669E—4)
%(0.104179E5+ ...
Fyc+0.852779E1.%MBI) ) . cos (phi) +(1/2) .* pi.*sin (phi)).A2)
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75

A (=1/2)+(
1+0.390625E0.%(0.568617E3+Fyc+0.852779E1.*MBI) .A(—2) .xVv

AN ok (2.0%(
2+(—0.316669E—4).%(0.104179E5+Fyc+0.852779E1.+*MBI) ) .* cos (phi

)+( ...
1/2) .xpi.xsin(phi)).A2).A(—-1/2))==(18);

s=solve ([f1,f2],[phi, Fyc]);

s.phi
s.Fyc
syms phi L;
f1=(0.980665E4 .xsin (phi) +0.625E0.%v.A2.%(2.%(2+(—0.316669E—4)
N
0.104179E5+0.596946E2.%L+0.852779E1.xMBI) ) .* cos (phi) +(1/2) .x
pi.*
sin (phi)).*(0.316669E—4.%(0.104179E5+0.596946E2.+%L+0.852779
El.x%

MBI) .*cos (phi) +(24+(—0.316669E—4) .%x(0.104179E5+0.596946E2 . %1+

0.852779E1.xMBI) ) .*cos (phi) +(2.%(2+(—0.316669E—4) .%(0.104179
E5+ ...

0.596946E2.%L+0.852779E1.+MBI) ) .* cos (phi) +(1/2) .xpi.*xsin (phi
1) A

—1).%((=1).%(2+(—-0.316669E—4) .x(0.104179E5+0.596946E2 . x L+

0.852779E1.xMBI)) .A2.%cos (phi).A24(2/3).xsin (phi).A2)))==(

0.158335E—4.%(0.104179E540.596946E2 .%xL+0.852779E1 .xMBI) . A2 .x%
sin (

phi)+0.134024E5.xtan (phi).*((3/16) .*pi.*xcos(phi)+(3/32).xpi
ksin (

phi) .xtan(phi)));

f2=(0.316669E—4.%(0.104179E5+0.596946E2.%L+0.852779E1 .+ MBI) . *

cos (phi)

+(—0.1047E—1) .%v.A2.%(2.%(2+(—0.316669E—4) .x(0.104179E5+ ...

0.596946E2.%1L+0.852779E1.+MBI) ) .* cos (phi) +(1/2) .xpi.*xsin (phi
)+ ...

0.1047E—1.%v.A2.xcosh (1.E0.*asinh(0.955113E2.xL.xv.A(=2)
k(2% (24 (

—0.316669E—4) .%(0.104179E5+0.596946E2.%xL+0.852779E1.+xMBI) ) .*
cos (

phi) +(1/2) .xpi.xsin(phi)).A(—1))) .*%(2.%(2+(—0.316669E—4) . (

0.104179E5+40.596946E2.%L40.852779E1.*MBI) ) .*xcos (phi) +(1/2) .*
pi.*



76

7

78

79

80
81

82

83
84

85

86
87

88

89
90

91
92
93
94
95

sin (phi))+(14+0.390625E0.%(0.135072E3+0.596946E2.%x1L+0.852779
El.x
MBI) A (=2) .%v. N % (2.%(2+(—0.316669E—4) .%(0.104179E5
+0.596946E2 . %
L+0.852779E1.%MBI) ) .*cos (phi) +(1/2) .xpi.*xsin (phi)).A2)
A(=1/2)+0+
0.390625E0.%(0.312783E34+0.596946E2.%xL+4+0.852779E1.xMBI) .A(—2)
v.AN x(2.%(24+(—0.316669E—4) .%x(0.104179E5+4+0.596946E2 . %1+ ...
0.852779E1.xMBI) ) .*cos (phi) +(1/2) .xpi.*xsin (phi)).r2).A(-1/2)
+(1+
0.390625E0.%(0.398061E3+0.596946E2.%xL+0.852779E1.+MBI) .A (—2)
V. Ak (2.%(24+(—0.316669E—4) .%(0.104179E540.596946E2 .1+ ...
0.852779E1.xMBI) ) .*cos (phi) +(1/2) .xpi.xsin (phi)).A2).A(—-1/2)
+(1+
0.390625E0.%(0.483339E34+0.596946E2.%xL4+0.852779E1.xMBI) .A(—2)
V. Ak (2.%(24+(—0.316669E—4) .%(0.104179E540.596946E2 .1+ ...
0.852779E1.xMBI) ) .*cos (phi) +(1/2) .xpi.xsin (phi)).r2).A(—-1/2)
+(1+
0.390625E0.%(0.568617E34+0.596946E2.%xL4+0.852779E1.xMBI) .A(—2)
V. A x(2.%(24+(—0.316669E—4) .%(0.104179E540.596946E2 .1+ ...
0.852779E1.xMBI) ) .*cos (phi) +(1/2) .xpi.xsin (phi)).A2).A(—-1/2)
)==(
18);
s=solve ([f1, f2], [phi, L]);
s.phi
s.L
\end{doublespace}

6 Q27 #2-alpha=16

**)

Clear[“Global*”]
Import[“ToMatlab.m”, “Package”]
Lr=1;
mr=10x(1—1/7.86%1.025);
mb=100—1025%Pi*0.15*2x1;

ILb=1;

10



lambda=7x%(1—1/7.86%1.025);

g =9.80665;

R=1;

mf =1000;

rho =1025;

YMAX =18;

MBO0=MBI*(1—1/7.86%1.025);
alpha=16/180xPj;

**)

Fx=0.625% v * v *(2* R*(2* R — a)* Cos[phi] + Pi/2 *x R * R *Sin[phi]);
Fya = Tan[alpha] % Fx;
Fy=4+xmr#* g +mbx*g+MB0x* g +Fyc;

a =(mfx g +Fy)/(rthoxPix R"2x g);

xmax = (Fx/lambda/ g )*

(ArcSinh[L* g xlambda/Fx+ Tan[alpha]]—
Log[Tan[alpha] + Sec[alpha]]);

ymax =

(Fx/(lambda % g))*

Cosh[(xmax*(lambda * g)/Fx) + Log[Tan[alpha] + Sec[alpha]]]—
(Fx/(lambda* g))* Sec[alpha];

thetab = ArcTan[Fx/(MBO* g + Fyc+1/2+mbx* g)];
Deltayb = Lb * Cos[thetab];
Fyb=mb* g + MB0* g + Fyc;

Fyr0 = Fyb;

Fyrl =Fyr0+mrx* g;

thetarl = ArcTan[Fx/(Fyr0+ 1/2+mrx* g)];

Deltayrl = Lr* Cos[thetar1];

11



Fyr2=Fyrl+mrx g;

thetar2 = ArcTan[Fx/(Fyrl +1/2+mrx* g)];

Deltayr2 = Lr* Cos[thetar2];

Fyr3=Fyr2+mrx g;

thetar3 = ArcTan[Fx/(Fyr2+1/2+mrx* g)];

Deltayr3 = Lr* Cos[thetar3];

Fyr4 =Fyr3+mrx* g;

thetar4 = ArcTan[Fx/(Fyr3+ 1/2+mrx* g)];

Deltayr4 = Lr* Cos[thetar4];

Deltay = ymax + Deltayb + Deltayr1 + Deltayr2 + Deltayr3 + Deltayr4;
yw=

(2/3* R* R* R*(Sin[phi])*(Sin[phi])—

(2% R— a)*(2* R — a)* R*(Cos[phi])* (Cos[phi]))/

(2% R*(2* R — a)* Cos[phi] + Pi/2 * R * R * Sin[phi] )+
(2% R — a)*Cos[phi];

(*Matlab*)

ToMatlab[Fx * (yw + a * Cos[phi]) + mf* g * R * Sin[phi] ==
rho*Pix R 2% a * g *a /2 Sin[phi]+

4/3xrho* R"3* g x Tan[phi]*

((3*Pi)/16* R+ Cos[phi]+

(3% Pi)/32* R*(Sin[phi])*2/(Cos[phi]))]

ToMatlab[Deltay + a ==

7 Q2-plot

1 clear all
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20

21

22

23

24

25

26

27

28
29

30

31

32

33

34

syms phi Fyc L;
%MBI = 1000:2500:100;

N=30;

m=zeros (1, N);

t=zeros (1, N);
a=zeros (1,N);
ph=zeros (1,N);
alpha=zeros (1,N);
XMAX=zeros (1,N);
fya=zeros (1,N);
fxa=zeros (1,N);

for ii

= 1:1:N

MBI=900+1ii *100;
f1=(0.980665E4 .+ sin (phi) +0.625E0.%v.A2.%(2.%(24+(—0.316669E

—4) % (

0.104179E5+Fyc+0.852779E1.%MBI) ) .x cos (phi) +(1/2) .xpi.x
sin (phi)) .x*(

0.316669E—4.%(0.104179E5+Fyc+0.852779E1.+*MBI) .*cos (phi)
+(2+(

—0.316669E—4) .%(0.104179E5+Fyc+0.852779E1.xMBI) ) .* cos (
phi) +(2.x(2+

(—0.316669E—4).%(0.104179E5+Fyc+0.852779E1.+MBI) ) .* cos (
phi)+(1/2)

xpi.xsin(phi)) . A(=1).%((—1).%(24+(—0.316669E—4)
.%(0.104179E5+Fyc+ ...

0.852779E1.xMBI) ) .A2.xcos (phi).A24+(2/3) .xsin (phi) .A2)))

0.158335E—4.%(0.104179E5+Fyc+0.852779E1.+*MBI) .A2.%sin (
phi)+ ...

0.134024E5.xtan (phi) .x((3/16) .xpi.*xcos(phi)+(3/32).xpi.x*
sin (phi) .x*

tan (phi)));

f2=(0.316669E—4.%(0.104179E5+Fyc+0.852779E1.*MBI) .* cos (phi

)+ ...

0.1047E—1.%v.A2.xcosh (1.E0.*(asinh (0.210602E4.xv.A(=2)
(2% (24 (

—0.316669E—4) .%(0.104179E5+Fyc+0.852779E1 .xMBI) ) .* cos (
phi) +(1/2) .%

pi.*sin(phi)).A(—1)4+0.16E1.%((—0.131626E4)+Fyc) .*v.A(—2)
K(2.0%(24(

—0.316669E—4) .%(0.104179E5+Fyc+0.852779E1.*MBI) ) .* cos (
phi) +(1/2) .*

pi.*sin(phi)).A(-1))+(—1).xlog(0.16E1.%((—0.131626E4)+

13



35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

Fyc) .xv.A(

—2).%(2.%(24(—0.316669E—4).%(0.104179E5+Fyc+0.852779E1 .*
MBI) ) .*

cos (phi)+(1/2) .xpi.xsin(phi)).A(—1)+(14+0.256E1
4((—0.131626E4)+ ...

Fyc) . A2.%v.A(—4) . %(2.%(2+(—0.316669E—4) .%x(0.104179E5+Fyc
+ ...

0.852779E1.xMBI) ) .*xcos (phi) +(1/2) .xpi.*sin (phi)).A(-2))
AL/2))))+ ..

log (0.16E1.%((—0.131626E4)+Fyc) .*v.A(=2)
K (2.%(24+(—0.316669E—14) . x(

0.104179E5+Fyc+0.852779E1.xMBI) ) .xcos (phi) +(1/2) .x pi.x
sin (phi)) .A(

—1)+(1+0.256E1.%((—0.131626E4)+Fyc) .A2.xv.AN(—4)
k(2% (24 (

—0.316669E—4) .%(0.104179E5+Fyc+0.852779E1.xMBI) ) .* cos (
phi) +(1/2) .%

pi.xsin(phi)).A(—=2)).A(1/2))).%(2.%(24+(—0.316669E—4)
%(0.104179E5+ ...

Fyc+0.852779E1.xMBI) ) .xcos (phi) +(1/2) . pi.*sin (phi))
+(—0.1047E-1)

AV A2 x(2.%(24+(—0.316669E—4) .x(0.104179E5+Fyc+0.852779
E1.xMBI) ) .x*

cos (phi)+(1/2).xpi.*sin(phi)).*(1+0.256E1.%x((—0.131626E4
)+Fyc)

N2 xVv.A(—4) . x(2.%(24+(—0.316669E—4) .%(0.104179E5+Fyc
+0.852779E1 .*

MBI) ) .xcos (phi)+(1/2) .xpi.xsin(phi)).A(—=2)).A(1/2)
+(140.390625E0.x%

(0.135072E3+Fyc+0.852779E1 .« MBI) .A(—=2) . % V. N . % (2.%(2+(

—0.316669E—4) .%(0.104179E5+Fyc+0.852779E1.xMBI) ) .* cos (
phi) +(1/2) .%

pi.*sin(phi)).A2).A(—1/2)+(1+0.390625E0.%(0.312783E3+Fyc
+ ...

0.852779E1.xMBI) .A(—2) .%v. N % (2.%x(24+(—0.316669E—4)
%(0.104179E5+ ...

Fyc+0.852779E1.%MBI) ) .*xcos (phi) +(1/2) .xpi.*sin (phi))."2)
A(=17/2)+(

140.390625E0.%(0.398061E3+Fyc+0.852779E1.*MBI) .A(—2) .xV
N4 ok (2.0%(

24(—0.316669E—4) .x(0.104179E5+Fyc+0.852779E1.*MBI) ) .* cos
(phi) +(

1/2) .xpi.xsin(phi)).~2).A(—=1/2)4+(14+0.390625E0.%(0.483339
E3+Fyc+ ...

0.852779E1 .xMBI) .A(—=2) .%v. N % (2.%(24+(—-0.316669E—4)
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58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73

74
75

76

77

78

79

80

81

82

83

84

85

.x(0.104179E5+ ...
Fyc+0.852779E1.xMBI) ) .xcos (phi) +(1/2) .xpi.*sin (phi)) .A2)

A=1/2)+(
1+0.390625E0.%(0.568617E3+Fyc+0.852779E1 .*MBI) .A(—2) .%V
A4 (2% (
2+(—0.316669E—4).%(0.104179E5+Fyc+0.852779E1.+MBI) ) .* cos
(phi)+(

1/2) .xpi.xsin(phi))."2).A(—-1/2))==(18);
s=solve ([f1,f2],[phi,Fyc]);
m( ii)=MBI;
t(ii)=atan(0.625E0.%(0.135072E3+s.Fyc+0.852779E1.+xMBI)
AN(=1) . xv.A2.%(2.%(
2+(—0.316669E—4) .%(0.104179E5+s . Fyc+0.852779E1.«MBI) ) . *
cos(s.phi)+(
1/2) .xpi.xsin(s.phi)));
aa=0.316669E—4.%(0.104179E5+s . Fyc+0.852779E1 .+MBI) ;
t(ii)=t(ii)/pi*180;
m( ii)=MBI;
a(ii)=aa;
ph(ii)=s.phi/pi*180;
alpha(ii)=atan(0.16E1.%((—0.131626E4)+s.Fyc) .xv.A(—2)
K (2.%(24+(—0.316669E—14) .*
(0.104179E5+s . Fyc+0.852779E1.+MBI) ) .*cos (s.phi) +(1/2) .*
pi.xsin(s.phi))
A(—=1))/pi*180;
XMAX(ii)=0.1047E—1.xv.A2.x(asinh(0.210602E4.xv.A(—2)
x(2.%(24+(—0.316669E—-4)
.%(0.104179E5+s . Fyc+0.852779E1.%MBI) ) .*cos (s.phi) +(1/2)
.k pi.xsin(s.phi))
A(=1)+0.16E1.%((—0.131626E4)+s.Fyc) .xv.A(=2)
x(2.%(2+(—0.316669E—-4)
.%(0.104179E5+s . Fyc+0.852779E1.%MBI) ) .xcos (s.phi) +(1/2)
.k pi.xsin(s.phi))
A(=1))+(-1).%log (0.16E1.%((—0.131626E4)+s.Fyc) .*v.A(—=2)
k(2% (24 (
—0.316669E—4) .%(0.104179E5+s . Fyc+0.852779E1.+MBI) ) .* cos (
s.phi)+(1/2) .x
pi.xsin(s.phi)).A(—-1)4+(14+0.256E1.%((—0.131626E4)+s.Fyc)
A2 %V A(—4) % (
2.%(24+(—0.316669E—4).%(0.104179E5+s . Fyc+0.852779E1.%«MBI)
) .kcos(s.phi)+ ...
(1/2) .xpi.*sin(s.phi)).A(—-2)).A(1/2)))
K (2.%(24+(—0.316669E—4) .x(
0.104179E5+s.Fyc+0.852779E1.xMBI) ) .xcos (s.phi) +(1/2) .*pi
sin(s.phi))+ ...
0.625E0.%(0.135072E3+s .Fyc+0.852779E1.xMBI) .A(—1) .*xVv
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86

87

88

89

90

91

92

93

94

95

96

97

98

99

100

101

102

103

104

105

106

107

108

N2 (2.6 (24(

—0.316669E—4) .%(0.104179E5+s . Fyc+0.852779E1.+MBI) ) .* cos (
s.phi)+(1/2) .x

pi.*sin(s.phi)).*x(14+0.390625E0.%(0.135072E3+s. Fyc
4+0.852779E1.xMBI) . A (

—2).*v. N x(2.%(24+(—0.316669E—4) .%(0.104179E5+s . Fyc
4+0.852779E1 .xMBI)

).*%cos(s.phi)+(1/2).xpi.xsin(s.phi)).A2).A(—-1/2)4+0.625E0
.%(0.312783E3+ ...

s.Fyc+0.852779E1.xMBI) .A(—1) .xv.A2.%(2.%(24+(—0.316669E
—4) % (

0.104179E5+s.Fyc+0.852779E1.+MBI) ) .xcos (s.phi) +(1/2) .*pi
.x8in (s.phi)) .x(

14+0.390625E0.%(0.312783E3+s . Fyc+0.852779E1.%MBI) .A(—2) .%
V. AN % (2.%(

24+(—0.316669E—4) .x(0.104179E5+s . Fyc+0.852779E1.xMBI) ) .*
cos (s.phi)+(

1/2) .xpi.xsin(s.phi)).A2).A(—=1/2)40.625E0.%(0.398061E3+s
.Fyc+ ...

0.852779E1.xMBI) .A(—1) .%xv.A2.%(2.%(24+(—0.316669E—4)
%(0.104179E5+ ...

s.Fyc+0.852779E1.+MBI) ) .*cos (s.phi) +(1/2) .xpi.*xsin(s.phi
)) (14

0.390625E0.%(0.398061E3+s.Fyc+0.852779E1 .xMBI) .A(—2) .xV
N4 k(2% (24 (

—0.316669E—4) .%(0.104179E5+s . Fyc+0.852779E1.+MBI) ) .* cos (
s.phi)+(1/2) .x

pi.*sin(s.phi)).~2).A(—=1/2)40.625E0.%(0.483339E3+s . Fyc
+0.852779E1 . %

MBI) . A(—=1) .%V.A2.%(2.%(24+(—0.316669E—4) .%(0.104179E5+s .
Fyc+ ...

0.852779E1.%MBI) ) .*cos (s.phi) +(1/2) .xpi.*xsin(s.phi))
4 (140.390625E0.* (

0.483339E3+s.Fyc+0.852779E1.xMBI) .A(—2) .xV
N % (2.%(24+(—0.316669E—4)

.%(0.104179E5+s . Fyc+0.852779E1.%MBI) ) .xcos (s.phi) +(1/2)
.k pi.xsin(s.phi))

.AN2).N(—=1/2)40.625E0.%(0.568617E3+s.Fyc+0.852779E1.xMBI)
AN(=1) .x%

V.A2.%(2.%(24+(—0.316669E—4) .%(0.104179E5+s . Fyc+0.852779
E1.xMBI)) .*

cos (s.phi)+(1/2) .xpi.xsin(s.phi)).*(1+0.390625E0
.%(0.568617E3+s.Fyc+ ...

0.852779E1.xMBI) .A(—2) .%Vv.N . %(2.%(24+(—0.316669E—4)
%(0.104179E5+ ...

s.Fyc+0.852779E1.%MBI) ) .xcos (s.phi) +(1/2) .xpi.xsin(s.phi
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109
110

111

112

113

114

115

116

117

118

119

120

121

122

123

124
125

126

127

128

129

130

131

132

133

)).A2) A (=1/2);

fya (ii)=(—0.131626E4)+s.Fyc;
fxa (i1i)=0.625E0.%Vv.A2.%(2.%(2+(—0.316669E—4).%x(0.104179E5+
s.Fyc+0.852779E1 .%
MBI) ) .xcos(s.phi)+(1/2).xpi.*sin(s.phi));
if alpha(ii) < 0

f1=(0.980665E4 .+ sin (phi) +0.625E0.%Vv

AN2.%(2.%(24+(—0.316669E—4) .*(

0.104179E5+0.596946E2.%L40.852779E1.xMBI) ) .* cos (phi)
+(1/2) .xpi.x

sin (phi)).*(0.316669E—4.%(0.104179E5+0.596946E2.x L
+0.852779E1 . %

MBI) .*cos (phi)+(24+(—0.316669E—4).%(0.104179E5
+0.596946E2 . x 1+ ...

0.852779E1.%MBI) ) .*cos (phi) +(2.%(2+(—0.316669E—4)
.%(0.104179E5+ ...

0.596946E2.%L+0.852779E1.%MBI) ) .xcos (phi) +(1/2) .x pi
.xsin (phi)) . A (

—1).%((—1).%x(24+(—0.316669E—4) .%(0.104179E5+0.596946
E2 . x4+ ...

0.852779E1.xMBI) ) .A2.xcos (phi).A24+(2/3) .xsin (phi)
AN2)))==(

0.158335E—4.%(0.104179E54+0.596946E2 .xL+0.852779E1 . *
MBI) .A2.xsin (

phi)+0.134024E5.x tan (phi) .*((3/16) .x pi.*cos (phi)
+(3/32) .xpi.xsin(

phi) .xtan(phi)));

f2=(0.316669E—4.%(0.104179E5+0.596946E2.%1L40.852779E1

.*MBI) .*xcos (phi)

+(—0.1047E—1) .%v.A2.%(2.%(24+(—0.316669E—4)
4(0.104179E5+ ...

0.596946E2.%L+0.852779E1.%MBI) ) .*cos (phi) +(1/2) .x pi
.xsin (phi))+ ...

0.1047E—1.xv.A2.xcosh (1.E0.xasinh (0.955113E2.%L.xvVv
AN(=2) % (2.%(24(

—0.316669E—4) .%(0.104179E54+0.596946E2.xL4+0.852779E1
.*MBI) ) .*cos (

phi) +(1/2) .xpi.xsin (phi)).A(=1))) .%(2.%(24+(—0.316669
E—4) .x(

0.104179E5+0.596946E2.+%1.40.852779E1.xMBI) ) .* cos (phi)
+(1/2) .xpi.x*

sin (phi))+(14+0.390625E0.%(0.135072E34+0.596946E2.xL
+0.852779E1 .%

MBI) A (=2) .%v. N % (2.%(24+(—0.316669E—4) .%(0.104179E5
+0.596946E2 . %
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134

135

136

137

138

139

140

141

142

143

144

145

146

147

148

149

150

151

152

153

154

155

156

157

158

L+0.852779E1.%MBI) ) .xcos (phi) +(1/2) .xpi.*sin (phi))
N2) A (=1/2)+(1+

0.390625E0.%(0.312783E3+0.596946E2.%L+0.852779E1 .*
MBI) .A(=2) .*

v.AN x%(2.%(24(—0.316669E—4) .%(0.104179E54+0.596946E2
3 0

0.852779E1.xMBI) ) .xcos (phi) +(1/2) .*pi.xsin(phi))."2)
A(=1/2)+0+

0.390625E0.%(0.398061E3+0.596946E2.%L+0.852779E1 .
MBI) .A(—2) .%

v. AN x(2.4%(24(—0.316669E—4) .%(0.104179E54+0.596946E2
3 5

0.852779E1.xMBI) ) .xcos (phi) +(1/2) .xpi.xsin(phi))."2)
A(—=1/2)+0+

0.390625E0.%(0.483339E3+0.596946E2.%1.40.852779E1 .*
MBI) .A(—2) .%

v. AN x(2.4%(24+(—0.316669E—-4) .%(0.104179E54+0.596946E2
I3 U

0.852779E1.%MBI) ) .x cos (phi) +(1/2) .xpi.xsin (phi)).A2)
A(=1/2)+Q+

0.390625E0.%(0.568617E3+0.596946E2.%1L40.852779E1 .*

MBI) .A(—2) .%

v.N % (2.%(24+(—0.316669E—4).%(0.104179E5+0.596946E2
SkLA L

0.852779E1.%MBI) ) .* cos (phi) +(1/2) .xpi.xsin (phi)).A2)
AN=1/2))==

18);
s=solve ([f1, f2], [phi, L]);
t(ii)=atan(0.625E0.%(0.135072E3+40.596946E2.%s.L
+0.852779E1.xMBI) .A(—1) .%
Vv.A2.%(2.%x(24+(—0.316669E—4) .%(0.104179E54+0.596946E2
ks L4 L.
0.852779E1.%MBI) ) .*cos (s.phi) +(1/2) .xpi.*sin(s.phi))
)/pix180;
a(ii)=0.316669E—4.%(0.104179E54+0.596946E2.%s.L
+0.852779E1.xMBI) ;
ph(ii)=s.phi/pi*180;
alpha(ii)=0/pi*x180;
XMAX(ii)=0.1047E—1.xv.A2.xasinh (0.955113E2.xs.L.xvVv
AN(=2) % (2.%(24(
—0.316669E—4).%(0.104179E5+0.596946E2 .xs.L+0.852779
E1.xMBI) ) .xcos (
s.phi)+(1/2) .xpi.*sin(s.phi)).A(-1))
Sk (2.%(24+(—0.316669E—4) .x(
0.104179E5+40.596946E2.%s.L+0.852779E1.«MBI) ) .*cos (s.
phi) +(1/2) .xpi.*
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159

160

161

162

163

164

165

166

167

168

169

170

171

172

173

174

175

176

177

178

179

180

181

sin (s.phi))+0.625E0.%(0.135072E34+0.596946E2.%xs.L
+0.852779E1.xMBI) . A (
—1).xv.A2.%(2.%(24+(—0.316669E—4) .%(0.104179E5
+0.596946E2 .xs. L+ ...
0.852779E1.xMBI) ) .*cos (s.phi) +(1/2) .xpi.xsin(s.phi))
#(14+0.390625E0. % (
0.135072E3+40.596946E2.%s.L+0.852779E1.xMBI) .A(—2) .*V
AN k(2% (24+(
—0.316669E—4) .%(0.104179E5+0.596946E2 .xs .L40.852779
E1.xMBI) ) .xcos(
s.phi)+(1/2) .xpi.*xsin(s.phi)).A2).A(=1/2)+0.625E0
4(0.312783E3+ ...
0.596946E2.%s.L+0.852779E1.xMBI) .A(—1) .*Vv
N2.%(2.%(24(—0.316669E—4)
.%(0.104179E540.596946E2 .%xs.L+0.852779E1.xMBI) ) .* cos
(s.phi)+(1/2).x
pi.xsin(s.phi)).x(1+0.390625E0.%(0.312783E3+0.596946
E2.xs.1+4+ ...
0.852779E1.xMBI) .A(—2) .%xv. N %(2.%x(2+(—0.316669E—4)
%(0.104179E5+ ...
0.596946E2.%s.L+0.852779E1.xMBI) ) .xcos (s.phi)+(1/2)
xpi.xsin(s.phi)).A2)
AN(=1/2)40.625E0.%(0.398061E3+0.596946E2.%s.L
+0.852779E1.xMBI) .A(—1)
KV A2 %(2.%(24(—0.316669E—4) .%(0.104179E5+0.596946
E2.xs.1+ ...
0.852779E1.%MBI) ) .*cos (s.phi) +(1/2) .xpi.*xsin(s.phi))
.x(140.390625E0.% (
0.398061E3+40.596946E2.%s.L+0.852779E1.xMBI) .A(—2) .xV
AN k(2% (24 (
—0.316669E—4) .%(0.104179E5+0.596946E2 .xs .L.4+0.852779
E1.xMBI) ) .xcos(
s.phi)+(1/2) .xpi.*xsin(s.phi)).A2).A(=1/2)+0.625E0
.%(0.483339E3+ ...
0.596946E2.%s.L+0.852779E1.xMBI) .A(—1) .*V
N2.%(2.%(2+(—0.316669E—4)
.%(0.104179E540.596946E2 .%xs.L+0.852779E1.xMBI) ) .* cos
(s.phi)+(1/2) .%
pi.xsin(s.phi)).*x(1+0.390625E0.%(0.483339E3+0.596946
E2.xs.1+4+ ...
0.852779E1.xMBI) .A(—2) .%xv. N . %(2.%x(2+(—0.316669E—4)
%(0.104179E5+ ...
0.596946E2.%s.L+0.852779E1.xMBI) ) .xcos (s.phi)+(1/2)
.xpi.xsin(s.phi)).A2)
AN(=1/2)4+0.625E0.%(0.568617E3+0.596946E2 .%xs.L
+0.852779E1.xMBI) .A(—1)

19



182 AV A2 %(2.%(24+(—0.316669E—4) .%x(0.104179E5+0.596946

E2.xs.1+4+ ...

183 0.852779E1.%MBI) ) .*cos (s.phi)+(1/2) .*pi.*sin(s.phi))
*(14+0.390625E0 . % (

184 0.568617E3+40.596946E2 .xs.L+4+0.852779E1.xMBI) .A(—=2) .*xV
AN x(2.%(24(

185 —0.316669E—4).%(0.104179E54+0.596946E2 .xs.L+0.852779
E1.xMBI) ) .*xcos (

186 s.phi)+(1/2) .xpi.*sin(s.phi)).A2).A(—-1/2)4+22.05—-s.L;

187 end

188 end

189 m

190 t

191 a

192 ph

193 alpha

194 fxa

195 fya

196 figure(1);

197 stand_t=mm+5;

198 plot(m,t,m,stand_t);
199 grid on;

200 figure(2);

201 plot(m,a)

202 grid on;

203 figure (3);

204 plot (m,ph)

205 grid on;

206 figure (4);

207 stand_alpha=16-+mm;
208 plot(m, alpha,m,stand_alpha);
209 grid on;

210 figure(5);

211 plot (m,XMAX) ;

212 grid on;

8 Q2-min-M-B

clearvars;
v = 36.0;
L =22.05;
syms phi MBI Fyc;
f1=(0.980665E4 .*sin (phi) +0.625E0.%v.A2.%(2.%(2+(—0.316669E—4)
Cx(
0.104179E54+Fyc+0.852779E1.%MBI) ) .* cos (phi) +(1/2) .x pi.*xsin(

Gl s W N =~

o]
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10

11

12

13

14
15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

phi)) .x(
0.316669E—4.%(0.104179E5+Fyc+0.852779E1.xMBI) .* cos (phi) +(2+(

—0.316669E—4) .%(0.104179E5+Fyc+0.852779E1.+MBI) ) . * cos (phi)

+(2.x(24+

(—0.316669E—4) .%(0.104179E5+Fyc+0.852779E1.xMBI) ) .* cos (phi)
+(1/2)

kpi.ksin(phi)) . A(=1).%((—1).%(24+(—0.316669E—4).%(0.104179E5
+Fyct+ ...

0.852779E1.xMBI)) .A2.xcos (phi) .A24+(2/3) .xsin (phi) .A2) ) )==(
0.158335E—4.%(0.104179E5+Fyc+0.852779E1 .xMBI) .A2.%xsin (phi)+
0.134024E5.xtan (phi) .*((3/16) .xpi.*xcos(phi)+(3/32) . pi.*xsin(

phi) .x*
tan (phi)));

f2=(0.316669E—4.%(0.104179E5+Fyc+0.852779E1.*MBI) +0.1047E—1.xv

A2k L.
cosh (1.E0.%(asinh(0.210602E4.xv.A(—2) .%(2.%(24+(—0.316669E—4)
i G
0.104179E5+Fyc+0.852779E1.%MBI) ) .* cos (phi) +(1/2) .x pi.*xsin (
phi)) .~ (
—1)+0.16E1.%((—=0.131626E4)+Fyc) .xv.AN(—2) .%(2.%(2+(—0.316669E

—4) % (

0.104179E5+Fyc+0.852779E1.xMBI) ) .x cos (phi) +(1/2) .x pi.*xsin (
phi)) .A(

-1))+(—1).%x1og (0.16E1.%((—0.131626E4)+Fyc) .xv.A(—2)
S(2.0% (24 (

—0.316669E—4) .%(0.104179E5+Fyc+0.852779E1.+MBI) ) .* cos (phi)
+(1/2) .%

pi.*sin(phi)).A(—=1)4+(14+0.256E1.%((—0.131626E4)+Fyc) .A2.xv
A(—=4) ok (

2.%(24+(—0.316669E—4).%(0.104179E5+Fyc+0.852779E1.xMBI) ) .* cos
(phi)+ ...

(1/2) .xpi.*sin(phi)).A(=2)).A(1/2)))+log(0.16E1.%((—-0.131626
E4)+ ...

Fyc) .*v.A(=2) . %(2.%(2+(—0.316669E—4) .%(0.104179E5+Fyc
+0.852779E1 . %
MBI) ) .xcos (phi) +(1/2) .xpi.*sin(phi)).A(—1)+(14+0.256E1 .* ((

—0.131626E4)+Fyc) .A2.%v.A(—4) .%(2.%(24+(—0.316669E—4)
.%(0.104179E5+ ...

Fyc+0.852779E1.%xMBI) ) .*cos (phi) +(1/2) .* pi.*sin (phi)).A(—2))
A (1/2)

)).%(2.%(2+(—0.316669E—4).%(0.104179E5+Fyc+0.852779E1.%MBI) )
.*cos (
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30
31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47
48

49

50
51
52
53
54

phi) +(1/2) .xpi.xsin(phi))+(—0.1047E—1) .%Vv.A2.%(2.%(24(
—0.316669E—4) .%(0.104179E5+Fyc+0.852779E1.+MBI) ) .* cos (phi)
+(1/2) .%
pi.*sin(phi)).*x(14+0.256E1.%((—0.131626E4)+Fyc) .A2.xv.AN(—4)
Kk (20%(
2+(—0.316669E—4).%(0.104179E5+Fyc+0.852779E1 .xMBI) ) .* cos (phi
)+
1/2) .xpi.xsin(phi)).A(=2)).A(1/2)+(14+0.390625E0.%(0.135072E3
+Fyct+ ...
0.852779E1.xMBI) .A(—2) .%v. M x(2.%x(24+(—0.316669E—4)
.x(0.104179E5+ ...
Fyc+0.852779E1.%xMBI) ) .*cos (phi) +(1/2) .+ pi.*sin (phi)).A2)
A(=1/2)+(
14+0.390625E0.%(0.312783 E3+Fyc+0.852779E1.«MBI) .A(—2) .xV
AN % (2% (
2+(—0.316669E—4).%(0.104179E5+Fyc+0.852779E1.+MBI) ) .* cos (phi
)+
1/2) .xpi.xsin(phi)).A2).A(—1/2)+(1+0.390625E0.%(0.398061E3+
Fyc+ ...
0.852779E1.xMBI) .A(—2) .%v.MN . %(2.%x(24+(—0.316669E—4)
.x(0.104179E5+ ...
Fyc+0.852779E1.xMBI) ) .*cos (phi) +(1/2) . pi.*sin (phi)).A2)
A(=1/2)+(
14+0.390625E0.%(0.483339E3+Fyc+0.852779E1.«MBI) .A(—2) .xV
N4k (2.0%(
2+(—0.316669E—4).%(0.104179E5+Fyc+0.852779E1.+*MBI) ) .* cos (phi
)+
1/2) .xpi.xsin(phi)).~2).A(=1/2)4+(140.390625E0.%(0.568617E3+
Fyc+ ...
0.852779E1.xMBI) .A(—=2) .%v. N x(2.%(24+(—0.316669E—-4)
.x(0.104179E5+ ...
Fyc+0.852779E1.xMBI) ) .*cos (phi) +(1/2) . pi.*sin (phi)).A2)
A(=1/2))
==(18);
f3=(atan (0.123457E—2.%((—0.131626E4)+Fyc) .x((2+(—0.316669E—4)
Sk
0.110005E5+Fyc+0.852779E1.%MBI) ) .* cos (phi) +(1/2) .x pi.*xsin (
phi)) .~ (
—1)) /pix180==16);
s=solve ([f1,f2,f3],[phi,MBI, Fyc]) ;
s.phi
s . MBI
s.Fyc

9 Q3-plot-instruction-photo
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clearvars

global ymax
global sol
global Fxa;
L=15;

global MBI;
global YMAX;
MBI=5000;
lambda0=7;
rc=0.0160722;

N=40;

thetb = zeros(1,N);
alp = zeros(1,N);
XMA = zeros(1,N);
YMA = zeros(1,N);
ph = zeros (1,N);

a = zeros(1,N);

dd= zeros(1,N);

for ii = 1:1:N

YMAX = ii
f = @(x)
S(14t

* 0.1 + 15.9;
[(quadl (@(t) ((t+0.197355E3.xlambda0.A(—1).xrC

N2) A (=1/2)) A (-1)) ...

(x(1)+(—0.852779E1) .*L.*lambda0) .A(—1) .%(0.1683E4.*rc

& ((—=5)+HYMAXH(

—0.316669E—4) .%(0.104179E54+x (1) 4+0.852779E1 .xMBI) .* cos (x
(2)))+(

0.397235E3+x (1) +0.852779E1.xMBI) .A(—1) .%x(0.482513E3+x (1)
+ ...

0.852779E1.xMBI) .A(—1) .%(0.567791E34+x(1)4+0.852779E1 .xMBI
) A1) % (

0.138149E11+0.875586E8.%x (1) +0.183028E6.xx (1)
N240.126225E3 .%x (1) .A3+

0.746682E9.xMBI+0.312166E7.xx (1) .*MBI40.322926E4 .xx (1)
A2 . xMBH ...

0.133104E8.xMBI.A2+0.275385E5.%x (1) .*MBI.A2+0.782808E5.x%
MBI.A3+4(

0.358604E12+0.199501E—2.%x (1) .A4+x(1).A3.%(0.326368E4
+0.680523E—1.%

MBI) 4+0.19355E11.xMBI+0.344538E9.x*MBI.A24-0.202403E7 .« MBI
N34

0.10551E2.xMBI.AM+x(1) .A2.%(0.473766E7+0.83496E5 .« MBI
+0.870504E0.*

MBI.A2)+x (1) .%(0.226964E10+0.808036E8 .+*MBI+0.712037E6. %
MBI. A2+
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35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52
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54

55

56

57

0.494898E1.xMBI.A3)) .xcos(x(2))4+(0.285293E1240.259417E4
kX (1) .A34

0.153967E11.xMBI+0.274023E9.xMBI.A2+0.160882E7 .x*MBI.A3+Xx
(1) .A2.%(

0.376802E74+0.663676E5.x*MBI)+x (1) .%(0.180548E10+4+0.642658
E8.«MBH ...

0.565969E6.x*MBI.A2)) .xsin(x(2)))+0.8415E3.%(0.5E
—14(0.311957E3+x (1)+ ...

0.852779E1.xMBI) .A(—1) .%(0.397235E34x (1) +0.852779E1 .xMBI
). A(—=1) % (

0.482513E3+x(1)+0.852779E1.xMBI) .A(—1) .%(0.567791E3+x (1)
+ ...

0.852779E1.xMBI) .A(—1) .%(0.316208E8+0.200472E6.xx (1)
4+0.419169E3 .x*

x(1).A2+0.289149E0.%x (1) .A3+0.170958E7.+*MBI+0.714917E4 .*
x (1) .«xMBH ...

0.739741E1.xx(1) .A2.xMBI40.304833E5.*MBI.A24+0.630836E2 . *
x(1) .%

MBI.A2+0.179321E3.«MBI.A3+(0.704118E9+40.39172E—5.%x (1)
N4x (1) A3 (

0.640822E1+4+0.13362E—3.xMBI) +0.380035E8 .+*MBI+0.676499E6 . *
MBIL.A2+

0.397418E4.xMBI.A340.207168E—1.xMBIL.A"+x (1)
N2.%(0.930237E4+ ...

0.163944E3.xMBI+0.170923E—2.xMBI.A2)+x (1) .%(0.445643E7
+0.158657E6.*

MBI+0.139808E4.«MBI.A24+0.971731E—-2.*MBI.A3) ) .xcos (x(2))
+( ...

0.560172E940.509364E1.%x (1) .A340.302314E8.+MBI+40.538042
E6.xMBI.A2+

0.315892E4.x*MBIL.A3+x (1) .A2.%(0.739849E4+4+0.130313E3.xMBI)
+x (1) .%x(

0.354505E7+0.126186E6.«xMBI+0.111128E4.xMBI.A2) ) .xsin (x
2N+ ...

0.8415E3.%(0.3E0+0.108347E—1.xMBI.A(2/3) +(0.105331E3+x
(H)+ ...

0.852779E1.xMBI) .A(—1) .%(0.311957E34+x(1) +0.852779E1 .+*MBI
) A(=1) % (

0.397235E3+x (1) +0.852779E1.xMBI) .A(—1) .%(0.482513E3+x (1)
+ ...

0.852779E1.xMBI) .A(—1) .%(0.567791E3+x (1) +0.852779E1 .xMBI
) A (—1) % (

0.710394E12+0.677896E10.xx (1) +0.238447E8.xx (1)
.N240.366698E5. %

x(1).A34+0.208187E2.%x(1)./2440.578096E11.xMBI+0.406685E9
xx (1) .«MBH ...
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59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

0.938137E6.xx (1) .A2.*MBI+0.710152E3.%x (1) .A3.xMBI
+0.173406E10. %

MBI.A2+0.800024E7 .xx (1) .*MBI.A24+0.908404E4 .xx (1) .A2.x*MBI
N2+

0.227415E8.%*MBI.A34+0.516445E5.%x (1) .*MBI.A3+0.110104E6. *
MBI. A4 +(

0.794944E13+0.141019E-3.%x (1) .A5+x(1) .A4.%(0.23074E3
+0.601292E—-2.%

MBI) +0.645222E12 . *MBI+0.193047E11 .*MBI.A2+0.252554E9 . *
MBIL.A3+

0.122031E7.*MBI.»4+0.636007E1 .« MBIL.A5+x (1) .A3.%(0.407234

0.787082E4 .*MBI+0.102554E0.xMBI. A2)+x (1) .A2.%(0.265455E9
+ ...

0.104184E8.*MBI+0.100681E6.%*MBI.A2+40.874558E0.+*MBI. A 3)+x
(1) . (

0.75661E11+0.452749E10.+MBI+0.888461E8.+MBI.A2+0.572392
E6.+MBI.A3+

0.372902E1.xMBI.~4) ) .xcos (x(2))+(0.632431E13+0.183371E3
X (1) .M+

0.513284E12.xMBI+0.153555E11.*MBI.A2+4+0.200843E9 .*MBI.A3+

0.969789E6.xMBI.A+x (1) .A3.%(0.323852E6+0.6255E4 .« MBI)+x
(1) .A2.%(

0.21115E940.828524E7.x*MBI+0.80012E5.«MBI.A2)4x (1)
.%(0.601895E11+ ...

0.360129E10.«MBI+0.706548E8 .x*MBI.A2+0.454884E6.x*MBI.A3))
k8in (x(2))

))) ...

x(1).A(—1).%(0.105331E3+x(1)+0.852779E1.xMBI) .A(—1)
4(0.311957E3+ ...

x(1)+0.852779E1.xMBI) .A(—1).%(0.397235E3+x (1) +0.852779
E1.xMBI) .A(—1)

.%(0.482513E3+4x (1) +0.852779E1.«MBI) .A(—1) .%(0.567791E3
+x(1)+ ...

0.852779E1.xMBI) .A(—1).%(0.210775E164+0.34455E14 .%xx (1)
+0.207646E12 .x

x(1).A240.590471E9.xx(1).A34+0.802701E6.%xx (1)
N44-0.42075E3.%x (1) .A5+

0.326037E14.xMBI.A(2/3)+0.62112E12.%x (1) .*MBI.A(2/3)
+0.405558E10. %

x(1).A2.xMBI.A(2/3)40.121087E8.%x (1) .A3.xMBI.A(2/3)
+0.170024E5 . %

x(1).A4.xMBI.A(2/3)40.911744E1.%xx (1) .A5.«MBI.A(2/3)
+0.293825E15.%
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82

83

84

85

86

87

88

89

90

91

92

93

94

95

96

97

98

99

100

101

102

103

104

MBI+0.354153E13.xx (1) .*MBI4+0.151062E11.%xx (1) .A2.xMBI
+0.273811E8.x%

x(1).A3.%xMBI+0.179403E5.%x (1) .A4.xMBI4+0.529678E13 .« MBI
AN(5/3)+ ...

0.691703E11.xx(1).*MBI.A(5/3)4+0.309782E9.%x (1) .A2.%xMBI
N(5/3)+ ...

0.579973E6.%x (1) .A3.xMBI.A(5/3)4+0.388758E3.%x (1) .N4.x%
MBI.A(5/3)+ ...

0.151007E14.«MBI.A24+0.128823E12.%x (1) .xMBI.A2+0.35025
E9.xx(1).7A2.%

MBI.A2+0.305983E6.%x (1) .A3.x*MBI.A2+4+0.294935E12 . MBI
N(8/3)+ ...

0.264175E10.%x (1) .«*MBI.A(8/3)+0.741884E7.xx (1) .A2.%*MBI
A(8/3)+ ...

0.66305E4.%x(1) .A3.xMBI.A(8/3)+0.366192E12.xMBI
.AN340.199124E10.x*

x(1).xMBI.A3+0.260936E7.xx (1) .A2.xMBI.A3+0.750944E10.x%
MBI.A(11/3)+ ...

0.421775E8.%x (1) .*xMBI.A(11/3)+0.565435E5.%x (1) .A2.%MBI
A(1L/3)+ ...

0.424522E10.«MBI.A44+0.11126E8.*x (1) .*MBI.A44+0.899203E8
.«MBI.A(14/3)

+0.241096E6.%x (1) .*xMBI.A(14/3)+0.189761E8.«MBI
.A54+0.411203E6.x%

MBI.A(17/3)4+(0.185351E174+0.199501E—2.%x (1) .A6+x (1)
A5.%(0.326464E4+ ...

0.102078E0.xMBI) +0.246347E16 .+«MBI+0.122853E15.*MBI. A2+

0.291785E13.«*MBI.A3+0.333143E11.xMBI.A4+0.147237E9 . *

MBI. A5+

0.767301E3.*MBIL.A6+x (1) .A4.%(0.629918E7+0.139201E6. *
MBI ...

0.217626E1.*MBI.A2)+x(1) .A3.%(0.470493E10+0.214872E9 .*
MBH ...

0.237415E7 .«MBI.A2+0.247449E2 .+MBI.A3)+x (1)
AN2.%(0.168933E13+ ...

0.120368E12.xMBI+0.274858E10.x*MBI.A2+0.202463E8 . * MBI
A3+

0.158265E3.«MBI.A4)+x (1) .%(0.288875E15+0.288125E14 . *
MBI ...

0.102647E13.xMBI.A2+0.156262E11.*MBI.A3+0.863279E8 . *
MBI. A+

0.539859E3.+MBI.A5) ) .xcos (x(2))+(0.147459E17+0.259417
E4.%xx(1).A5+

0.195977E16.x*MBI+0.977277E14 .*MBI.A2+0.232084E13 . * MBI
N3+
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105

106

107

108

109

110
111

112

113

114

115

116

117

118

119

120

121

122

123

124

125

126

127

128

129

0.264916E11.«MBI.A44-0.116999E9.xMBI.A5+x (1)
A4.%(0.500913E7+ ...

0.110613E6.xMBI)+x (1) .A3.%(0.374227E10+0.170867E9 .+« MBI
+0.188656E7 .x

MBI.A2)+x (1) .A2.%(0.134383E13+0.957398E11 .xMBI
+0.218568E10.xMBI.A2+

0.160882E8.xMBI.A3)+x (1) .%(0.22981E15+40.229198E14 .xMBI
+ ...

0.816449E12.«xMBI.A"2+0.12426E11 .x*MBI.A340.685986E8 . x MBI
A4)) ksin (

x(2))) ...

)+10og (0.117264E0.%x (1) .%(0.117264E0.%x(1)+(—0.1E1) .*L.*

lambda0) .A(—1)));

(((0.324343E4+0.31588E—7.%xx (1) .A2+x(1) .x(0.658161E

—3+0.538751E—6.*
MBI) +(0.561266E—2+0.229718E—5.%*MBI) .*MBI) .*cos (x(2) ) .A2+

0.254469E4 .xcos (x(2)) .xsin (x(2))+(0.980665E4+(—0.21E2) .x*
sin(x(2))) .x*

sin (x(2))) —((sin(x(2)).%(0.789468E4+0.158335E
—4.%(0.104179E5+x(1)+ ...

0.852779E1.xMBI) .A2+0.394734E4.xtan (x(2)).72)))) |;

x = fsolve (f, [5000, O],optimset(’ MaxFunEvals’,600));
ph(ii)=x(2);
thetb (ii)=(0.105331E3+x(1)+0.852779E1.xMBI) .A(—1)

%(0.126225E3+(0.397235E3+ ...
x(1)+0.852779E1.xMBI) .A(—1) .%(0.482513E3+x (1) +0.852779E1
4MBI) .A(=1)
.x(0.567791E3+x (1) +0.852779E1.xMBI) .A(—1) .x(0.138149E11+

0.875586E8.%x(1)+0.183028E6.%x(1).A2+4+0.126225E3.%x(1)
.N34+0.746682E9 . %

MBI+0.312166E7.%x (1) .*MBI+0.322926E4 .xx (1) .A2.+%MBI
+0.133104E8.%

MBI.A2+0.275385E5.%x (1) .*MBI.A2+0.782808E5 . * MBI
.A34+(0.358604E12+ ...

0.199501E—-2.%x (1) .AM+x(1).A3.%(0.326368E4+0.680523E—1.%
MBD+ ...

0.19355E11.%MBI+0.344538E9.+*MBI.~»2+0.202403E7 .+ MBI
.A3+0.10551E2.%

MBIL.A+x(1) .A2.%(0.473766E7+0.83496E5.xMBI+0.870504E0 . *
MBI.A2)+ ...

x(1).%(0.226964E10+0.808036E8.+MBI+0.712037E6 .+ MBI
.N2+0.494898E1 .%

MBI.A3)) .*cos(x(2))+(0.285293E12+0.259417E4 .xx (1)
.A3+0.153967E11 . %
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130

131

132

133

134

135

136

137

138

139

140

141

142

143

144

145

146
147

148

149

150

151

152

153

MBI+0.274023E9 .*MBI.A2+0.160882E7 .+ MBI.A3+x (1)
AN2.%(0.376802E7+ ...

0.663676E5.xMBI)+x (1) .%x(0.180548E10+0.642658E8 . MBI
+0.565969E6 .

MBI.A2)) .*sin (x(2)))+0.8415E3.%(0.5E~1+0.19635E
—2.%(0.311957E3+x (1)+ ...

0.852779E1.xMBI) .A(—1) .%(0.210375E2+(0.397235E3+x (1)
+0.852779E1 .%

MBI) .A(—1) .%(0.482513E3+x (1) +0.852779E1.xMBI) .A(—1)
.%(0.567791E3+ ...

x(1)+0.852779E1.xMBI) .A(—1) .x(0.138149E11+0.875586E8.*xx
(HD+ ...

0.183028E6.*%x(1).A2+0.126225E3.%x(1) .A3+0.746682E9.+MBI
+0.312166E7.%

x (1) .x*MBI+0.322926E4 .xx (1) .A2.+MBI+0.133104E8 .+ MBI
N2+0.275385E5. %

x (1) .xMBI.A2+0.782808E5.*MBI.A3+(0.358604E12+0.199501E
—2.%x (1) .M+

x(1).723.%(0.326368E4+0.680523E—1.xMBI) +0.19355E11.x*MBI
+0.344538E9 . %

MBI.A2+0.202403E7 .*MBI.A34+0.10551E2 .« MBIL.A4+x (1)
AN2.%(0.473766E7+ ...

0.83496E5.+MBI+0.870504E0.*MBI.A2)+x (1) .%(0.226964E10
+0.808036E8 . *

MBI+0.712037E6.x*MBIL.A2+0.494898E1.*MBI.A3) ) .*cos (x(2) ) +(

0.285293E12+0.259417E4 .%x (1) .A340.153967E11 .xMBI
+0.274023E9 . %

MBI.A2+0.160882E7 .*MBI.A3+x (1) .A2.%x(0.376802E7+0.663676
E5.xMBI)+ ...

x(1).%x(0.180548E10+0.642658E8.xMBI+0.565969E6 .«xMBI.A2))
xsin(x(2))))

))5

alp (ii)=atan ((x(1)+(—0.852779E1) .xL.xlambda0) .« (0.1683E4.x

rc . ((—5)+YMAX+(

—0.316669E—4) .%(0.104179E5+x (1) +0.852779E1 .%xMBI) .* cos (x
(2)))+(

0.397235E34+x(1)4+0.852779E1.xMBI) .A(—1) .%(0.482513E3+x (1)
+ ...

0.852779E1.xMBI) .A(—1) .%(0.567791E34+x (1) 4+0.852779E1 .xMBI
) A(=1) % (

0.138149E11+0.875586E8.%xx(1)+0.183028E6.%xx (1)
N240.126225E3.%x (1) .A3+

0.746682E9.«MBI+0.312166E7 .xx (1) .x*MBI+0.322926E4 .%xx (1)
N2 .xMBH+ ...

0.133104E8.xMBI.A2+0.275385E5.%x (1) .*MBI.A2+0.782808E5.x*
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154

155

156

157

158

159

160

161

162

163

164

165

166

167

168

169

170

171

172

173

174

175

176

MBI.A34(

0.358604E1240.199501E—2.%x (1) .A+x(1) .~3.%(0.326368E4
+0.680523E—1.%

MBI) +0.19355E11 .*MBI+0.344538E9 .x*MBI.A2+0.202403E7 .+« MBI
A3+ L.

0.10551E2.xMBI.A+x(1) .A2.%(0.473766E7+0.83496E5 .+«MBI
+0.870504E0.x*

MBI.A2)4x (1) .%x(0.226964E10+0.808036E8.+«MBI+0.712037E6. *
MBI. A2+

0.494898E1.xMBI.A3)) .xcos(x(2))+(0.285293E12+40.259417E4
kX (1) A3+

0.153967E11.xMBI+0.274023E9.xMBI.A2+0.160882E7 .*MBI.A3+x
(1) .~A2.%(

0.376802E7+0.663676E5.x*MBI)+x (1) .%(0.180548E10+0.642658
E8.xMBH ...

0.565969E6.+*MBI.A2) ) .xsin (x(2)))+0.8415E3.%(0.5E
—14(0.311957E34+x (1)+ ...

0.852779E1.%MBI) .A(—1).%(0.397235E3+x (1) +0.852779E1.«MBI
) A(=1) % (

0.482513E3+x(1)+0.852779E1.xMBI) .A(—1) .%(0.567791E3+x (1)
+ ...

0.852779E1.xMBI) .A(—1) .%(0.316208E8+0.200472E6.%x(1)
+0.419169E3 .x%

x(1).A2+40.289149E0.%x(1).A340.170958E7.x*MBI+0.714917E4 .*
x(1).xMBH ...

0.739741E1.%x(1) .A2.x*MBI+0.304833E5.«MBI.A2+0.630836E2 . x*
x (1) .%

MBI.A2+0.179321E3.+*MBI.A3+(0.704118E9+40.39172E—-5.%xx (1)
N4 (1) A30%(

0.640822E1+0.13362E—3.«MBI) +0.380035E8.+*MBI+0.676499E6 . *
MBI. A2+

0.397418E4.x*MBI.A340.207168E—1.xMBI.A"+x (1)
AN2.%(0.930237E4+ ...

0.163944E3.x*MBI+0.170923E—2.%*MBI.A2)4x (1) .*%(0.445643E7
+0.158657E6.*

MBI+0.139808E4 .«MBI.A2+0.971731E—-2.*MBI.A3) ) .xcos (x(2))
+( ...

0.560172E940.509364FE1.xx(1).A34+0.302314E8.xMBI+40.538042
E6.xMBI.A2+

0.315892E4.x*MBI.A3+x (1) .A2.%(0.739849E4+0.130313E3.xMBI)
+x (1) .*(

0.354505E7+0.126186E6.xMBI4+0.111128E4.xMBI.A2)) .xsin (x
(2))))+ ...

0.8415E3.%(0.3E0+0.108347E—1.%xMBI.A(2/3) 4+(0.105331E3+x
(D+ ...

0.852779E1.%MBI) .A(—1) .%(0.311957E34+x (1) +0.852779E1 .+« MBI
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177

178

179

180

181

182

183

184

185

186

187

188

189

190

191

192

193

194

195
196

197

198

199

) A1) % (

0.397235E3+x(1)4+0.852779E1.xMBI) .A(—1) .%(0.482513E3+x (1)
+ ...

0.852779E1.%MBI) .A(—1) .%(0.567791E34+x (1) +0.852779E1 .xMBI
). A(—=1) % (

0.710394E12+4+0.677896E10.%x (1) +0.238447E8.xx (1)
.N240.366698E5.*

x(1).A3+0.208187E2.%x(1).7A440.578096E11.«MBI+0.406685E9
xx (1) .«MBH ...

0.938137E6.%xx(1) .A2.x*MBI40.710152E3.%x (1) .A3.xMBI
+0.173406E10.x

MBI.A2+0.800024E7.%x (1) .xMBI.A2+0.908404E4 .xx (1) .A2.%xMBI
N2+ L.

0.227415E8.x*MBI.A3+0.516445E5.%x (1) .*MBI.A3+0.110104E6.x*
MBI. AN+

0.794944E1340.141019E—3.%x (1) .A54+x(1) .A4.%(0.23074E3
+0.601292E—-2.%

MBI) +0.645222E12 .%*MBI+0.193047E11 .«MBI.A2+0.252554E9 . %
MBI. A3+

0.122031E7.%*MBI.A440.636007E1 .xMBI.A5+x (1) .A3.%(0.407234

0.787082E4.x*MBI+0.102554E0.«MBI.A2)+4x (1) .A2.%(0.265455E9
+ ...

0.104184E8.xMBI+0.100681E6.xMBI.A2+0.874558E0.x*MBI.A3)+x
(1) .%(

0.75661E1140.452749E10.«MBI+0.888461E8.+*MBI.A2+40.572392
E6.xMBI.A3+

0.372902E1.xMBI."4)) .xcos(x(2))4+(0.632431E1340.183371E3
kx (1) .M+

0.513284E12.«MBI+0.153555E11.«MBI.A2+0.200843E9 .+*MBI.A3+

0.969789E6.xMBI.A+x(1) .A3.%(0.323852E6+0.6255E4 .«MBI)+x
(1) .A2.%(

0.21115E9+40.828524E7.x*MBI+0.80012E5.«MBI.A2)+x (1)
.%(0.601895E11+ ...

0.360129E10.xMBI+0.706548E8 .« MBI.A2+0.454884E6.xMBI.A3))
xsin(x(2))

))) A (=1));

Fxa=0.1683E4.*rc.x(( —5)+YMAX+(—0.316669E—4) .x(0.104179E5+x

N+ ...
0.852779E1.xMBI) .xcos (x(2)))+(0.397235E3+x (1) +0.852779E1
4MBI) .A(=1)
.%(0.482513E3+x(1)+0.852779E1.xMBI) .A(—1) .%(0.567791E3+x
(D+ ...
0.852779E1.%MBI) .A(—1) .%(0.138149E11+0.875586E8.%x(1)
+0.183028E6. %
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200

201

202

203

204

205

206

207

208

209

210

211

212

213

214

215

216

217

218

219

220

221

222

X(1).A2+0.126225E3.%x (1) .A3+0.746682E9.x*MBI+0.312166E7 .*

x(1) .«*MBH ...
0.322926E4 .xx(1) .A2.xMBI+0.133104E8.+«MBI.A2+0.275385E5 . %
X (1) .%
MBI.A2+0.782808E5.+*MBI.A3+(0.358604E124+0.199501E—-2.%x (1)
N+

x(1).73.%(0.326368E4+0.680523E—1.xMBI) +0.19355E11 .x* MBI
+0.344538E9 . %

MBI.A2+0.202403E7 .*MBI.A3+0.10551E2.*MBIL.A4+x (1)
AN2.%(0.473766E7+ ...

0.83496E5.+*MBI+0.870504E0.+«MBI.A2)+x (1) .%(0.226964E10
+0.808036E8 . *

MBI+0.712037E6.x*MBI.A2+0.494898E1.*MBI.A3) ) .*cos (x(2) ) +(

0.285293E12+0.259417E4 .%x (1) .A3+0.153967E11 .xMBI
4+0.274023E9 . %

MBI.A2+0.160882E7.+«MBI.A3+x (1) .A2.%(0.376802E7+0.663676
E5.xMBI)+ ...

x(1).%(0.180548E10+0.642658E8.%*MBI+0.565969E6.xMBI.A2))
ksin(x(2)))+ ...

0.8415E3.%(0.5E—14+0.19635E—2.%(0.311957E3+x (1) +0.852779
E1.xMBI) . A (

—1).%(0.210375E2+(0.397235E3+x (1) +0.852779E1.+MBI) .A(—1)
k(

0.482513E3+x (1) +0.852779E1.xMBI) .A(—1) .%(0.567791E3+x (1)
+ ...

0.852779E1.xMBI) .A(—1) .%(0.138149E11+0.875586E8.xx (1)
+0.183028E6.x*

x(1).A2+40.126225E3.%x(1).A34+0.746682E9.x*MBI+0.312166E7.*

x(1).«MBH ...
0.322926E4.%xx(1) .A2.x*MBI+0.133104E8.«MBI.A2+0.275385E5 . %
x(1) .%
MBI.A2+0.782808E5.+MBI.A3+(0.358604E1240.199501E—-2.xx (1)
N4

x(1).723.%(0.326368E4+0.680523E—1.+xMBI) +0.19355E11 .x* MBI
+0.344538E9 . %
MBI.A2+0.202403E7.*MBI.A34+0.10551E2 .« MBIL.A4+x (1)
AN2.%(0.473766E7+ ...
0.83496E5.+*MBI+0.870504E0.«MBI.A2)+x (1) .%(0.226964E10
+0.808036E8 . *
MBI+0.712037E6.x*MBI.A2+0.494898E1.xMBI.A3) ) .*cos (x(2) ) +(

0.285293E12+0.259417E4 .%x (1) .A3+0.153967E11 .xMBI
+0.274023E9 .%

MBI.A2+0.160882E7 .*MBI.A3+x (1) .A2.%(0.376802E7+0.663676
E5.«MBI)+ ...
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223

224

225

226

227

228

229

230

231

232

233

234

235

236

237

238

239

240

241

242

243

244

245

x(1).%(0.180548E10+0.642658E8.+«MBI+0.565969E6.xMBI.A2))
ksin (x(2))))

)+0.8415E3.% (0.3 E0+0.108347E—1.xMBI. A (2/3) 4+0.706858E
—1.%(

0.105331E3+x (1) +0.852779E1.xMBI) .A(—1) .%(0.126225E3
+(0.397235E3+ ...

x(1)+4+0.852779E1.xMBI) .A(—1) .%(0.482513E3+x (1) +0.852779E1
kMBI) A (—1)

.%(0.567791E3+x(1)4+0.852779E1.%MBI) .A(—1) .%(0.138149E11+

0.875586E8.%x(1)+0.183028E6.%x(1).A2+0.126225E3.xx(1)
.N3+0.746682E9 . %

MBI+0.312166E7.xx (1) .*MBI+0.322926E4 .*x (1) .A2.*xMBI
+0.133104E8.x*

MBI.A2+0.275385E5.%xx (1) .*MBI.A240.782808E5 . * MBI
.A3+(0.358604E12+ ...

0.199501E—-2.%x (1) .A+x (1) .A3.%(0.326368E4+0.680523E—1.%
MBI+ ...

0.19355E11.%MBI+0.344538E9.*MBI.A2+0.202403E7 .+ MBI
.A34+0.10551E2.%

MBI.AM+x(1) .A2.%(0.473766E7+0.83496E5.+*MBI+0.870504E0 . *
MBI.A2)+ ...

x(1).%(0.226964E10+0.808036E8.+MBI+0.712037E6 . MBI
.N2+0.494898E1 .%

MBI.A3)) .*cos(x(2))+(0.285293E12+0.259417E4 .xx (1)
.A340.153967E11 . %

MBI+0.274023E9 .*MBI.A2+0.160882E7 .*MBIL.A3+x (1)
AN2.%(0.376802E7+ ...

0.663676E5.xMBI)+x (1) .*x(0.180548E10+0.642658E8.+MBI
+0.565969E6 .

MBI.A2)) .*sin (x(2)))+0.8415E3.%(0.5E—1+0.19635E
—2.%(0.311957E3+x (1)+ ...

0.852779E1.xMBI) .A(—1) .%(0.210375E2+(0.397235E3+x (1)
+0.852779E1 .%

MBI) .A(—1) .%(0.482513E3+x (1) +0.852779E1.xMBI) .A(—1)
.x(0.567791E3+ ...

x(1)+0.852779E1.xMBI) .A(—1) .x(0.138149E11+0.875586E8.*xx
(D+ ...

0.183028E6.%x(1).A2+0.126225E3.%x(1) .A3+0.746682E9.+MBI
+0.312166E7.%

X (1) .xMBI+0.322926E4 .xx (1) .A2.*MBI+0.133104E8 .+ MBI
N240.275385E5. %

x (1) .xMBI.A2+0.782808E5.*MBI.A3+(0.358604E12+0.199501E
—2.x(1) .M+

x(1).73.%(0.326368E4+0.680523E—1.xMBI) +0.19355E11 .x*MBI
+0.344538E9 . %
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247

248

249

250

251

252
253
254

255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279

MBI.A2+0.202403E7 .« MBI.A34+0.10551E2 .« MBI.A4+x (1)
AN2.%(0.473766E7+ ...

0.83496E5.+MBI+0.870504E0.+*MBI.A2)+x (1) .%(0.226964E10

+0.808036E8 . *

MBI+0.712037E6.*MBI.A2+0.494898E1.xMBI.A3) ) .xcos (x(2) ) +(

0.285293E12+40.259417E4 .%x (1) .A340.153967E11 .+ MBI
+0.274023E9 . %

MBI.A2+0.160882E7 .*MBI.A3+x (1) .A2.%(0.376802E7+0.663676

E5.«MBD)+ ...

x(1).%(0.180548E10+0.642658E8.+*MBI+0.565969E6.x*MBI.A2) )

.+8in(x(2))))
1))
Fya=x (1) +(—0.852779E1) .*L.xlambda0;

ymax = —5+YMAX+(—0.316669E—4) .%(0.104179E5+x(1)+0.852779E1

.xMBI) .xcos (x(2));
sol = ode45(@equ,[0 30], [0,Fya/Fxa]);
XMA(ii)=fsolve (@equ2,20);
YMA(ii) =YMAX;
a(ii)=0.316669E—4.%(0.104179E5+x(1)+0.852779E1.+MBI) ;

end

figure (1) ;

plot (YMA, thetb /pi*180);
grid on;

figure (4);
plot (YMA, ph/pi*180);
grid on;

figure (2);

plot (YMA, alp/pi*180);
grid on;

figure (3);

plot (YMA,XMA) ;

grid on;

figure (5) ;

plot (YMA, a) ;

grid on;

10 SA-function

function y=SA_function(ss)
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MAX_FITNESS = 500;
global lambda0;
global rc;

global Fxa;

global ymax;
global sol;

lambda0=7.0;
rc=0.014;
MBI=ss (1) ;

I=ss(2);

YMAX = 20;
try

f =@(x) [(quadl(@(t)

((t4+0.197355E3.xlambda0.A(—1) .xrc

K(1+E.A2) A(=1/2)).A(-1)) ,...

(x(1)+(—0.852779E1) .xL.xlambda0) .A(—1) .%x(0.1683E4.xrc
& ((—=5)+HYMAXH(

—0.316669E—4) .%(0.104179E54+x (1) 4+0.852779E1 .xMBI) .* cos (X
(2)))+(

0.397235E3+x (1) +0.852779E1 .%MBI) .A(—1) .%(0.482513E3+x (1)
+ ...

0.852779E1.xMBI) .A(—1) .%(0.567791E34+x (1) +0.852779E1.xMBI
) A1) % (

0.138149E11+40.875586E8.%x(1)+0.183028E6.xx(1)
AN240.126225E3 .%x (1) .A3+

0.746682E9.%*MBI+0.312166E7.xx (1) .x*MBI+0.322926E4 .%x (1)
A2 . xMBH ...

0.133104E8.+MBI.A2+40.275385E5.%x (1) .*MBI.A240.782808E5.x*
MBI.A34(

0.358604E12+40.199501E—2.%x (1) .A+x(1) .~3.%(0.326368E4
+0.680523E—1.%

MBI) +0.19355E11 .xMBI+0.344538E9 .x*MBI.A2+4+0.202403E7 .« MBI
N34

0.10551E2.xMBI.A+x(1) .A2.%(0.473766E7+0.83496E5 .+*MBI
+0.870504E0.x*

MBI.A2)4+x (1) .%x(0.226964E10+0.808036E8.+«MBI+0.712037E6. *
MBI. A2+

0.494898E1.xMBI.A3)) .*xcos (x(2))+(0.285293E12+0.259417E4
xx (1) .A34+

0.153967E11.xMBI+0.274023E9.xMBI.A2+0.160882E7 .*MBI.A3+x
(1) .A2.%(

0.376802E7+0.663676E5.x*MBI)+x (1) .%(0.180548E10+0.642658
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34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

E8.xMBH+ ...

0.565969E6.x*MBI.A2)) .xsin(x(2)))+0.8415E3.%(0.5E
—14+(0.311957E3+x (1)+ ...

0.852779E1.xMBI) .A(—1) .%(0.397235E34+x (1) +0.852779E1 .xMBI
). A(—=1) % (

0.482513E3+x (1) +0.852779E1.%«MBI) .A(—1) .%(0.567791E3+x (1)
+ ...

0.852779E1.xMBI) .A(—1) .%(0.316208E8+0.200472E6.%xx (1)
+0.419169E3 . %

x(1).A2+0.289149E0.%x (1) .A3+0.170958E7.+*MBI+0.714917E4 .*
x(1).xMBH ...

0.739741E1.xx(1) .A2.xMBI40.304833E5.*MBI.A2+0.630836E2 . *
x(1) .x%

MBI.A2+0.179321E3.«MBI.A3+(0.704118E9+4+0.39172E—5.%x (1)
NMAX (1) A3 0x(

0.640822E1+4+0.13362E—3.xMBI) +0.380035E8 .+ MBI+0.676499E6 . *
MBI.A2+

0.397418E4.+*MBI.A34+0.207168E—1.x*MBI.A4+x (1)
AN2.%(0.930237E4+ ...

0.163944E3.x*MBI+0.170923E—2.xMBI.A2)+x (1) .%(0.445643E7
+0.158657E6.*

MBI+0.139808E4.«MBI.A24+0.971731E—-2.*MBI.A3) ) .xcos (x(2))
+( ...

0.560172E940.509364E1.xx(1) .A340.302314E8.xMBI+0.538042
E6.xMBI.A2+

0.315892E4.+*MBI.A3+x (1) .A2.%(0.739849E4+4+0.130313E3.xMBI)
+x (1) .*(

0.354505E7+0.126186E6.«MBI+0.111128E4.xMBI.A2) ) .xsin (x
2+ ...

0.8415E3.%(0.3E0+0.108347E—1.xMBI.A(2/3) +(0.105331E3+x
(H)+ ...

0.852779E1.xMBI) .A(—1).%(0.311957E34+x (1) +0.852779E1.«MBI
). A(—1) % (

0.397235E3+x(1)4+0.852779E1.xMBI) .A(—1) .%(0.482513E3+x (1)
+ ...

0.852779E1.%MBI) .A(—1) .%(0.567791E34+x (1) +0.852779E1 .xMBI
). A(—=1) % (

0.710394E12+4+0.677896E10.%x (1) +0.238447E8.xx (1)
.N240.366698E5.*

x(1).A3+0.208187E2.%x(1).7A440.578096E11.«MBI+0.406685E9
xx (1) .«MBH ...

0.938137E6.%xx(1) .A2.xMBI40.710152E3.%x (1) .A3.xMBI
+0.173406E10.x

MBI.A2+0.800024E7.%x (1) .xMBI.A2+0.908404E4 .xx (1) .A2.%xMBI
N2+ L.

0.227415E8.%*MBI.A3+0.516445E5.%x (1) .*MBI.A3+0.110104E6.x*
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57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

7

78

79

80

MBI. A 4(

0.794944E13+40.141019E—3.%x (1) .A54+x (1) .A4.%(0.23074E3
+0.601292E—-2.%

MBI) +0.645222E12 .xMBI+0.193047E11 .x*MBI.A2+40.252554E9 . *
MBI.A3+4+

0.122031E7.x*MBI.A44-0.636007E1 .+*MBI.A54+x (1) .A3.%(0.407234

0.787082E4.xMBI+0.102554E0.x*MBI.A2)4+x (1) .A2.%(0.265455E9
+ ...

0.104184E8.x*MBI+0.100681E6.xMBI.A2+0.874558E0.x*MBI.A3)+x
(1) .x(

0.75661E114-0.452749E10.+«MBI+0.888461E8.+MBI.A24-0.572392
E6.xMBI.A3+

0.372902E1.xMBI.A4)) .xcos(x(2))+(0.632431E13+4+0.183371E3
kx (1) .M+

0.513284E12.«MBI+0.153555E11.x*MBI.A2+0.200843E9 .+ MBI.A3+

0.969789E6.+*MBI.A+x (1) .A3.%(0.323852E6+0.6255E4 .+*MBI)+x
(1) .~A2.%(

0.21115E9+0.828524E7.«MBI+0.80012E5.xMBI.A2)+x (1)
.*%(0.601895E11+ ...

0.360129E10.%xMBI+0.706548E8.xMBI.A2+0.454884E6.+*MBI.A3))
xsin(x(2))

))) ...

)

x(1).A(—=1).%(0.105331E3+x (1) +0.852779E1.x*MBI) .A(—1)
%(0.311957E3+ ...

x(1)+0.852779E1.xMBI) .A(—1) .%(0.397235E3+x (1) +0.852779
E1.+MBI) .A(—-1)

.x(0.482513E3+x (1) +0.852779E1 .«MBI) .A(—1) .x(0.567791E3
+x()+ ...

0.852779E1.%MBI) .A(—1).%(0.210775E16+0.34455E14 .xx (1)
+0.207646E12 . %

x(1).A240.590471E9.xx(1).A340.802701E6.xx (1)
N4+0.42075E3.xx (1) .AS5+

0.326037E14.xMBI.A(2/3)4+0.62112E12.%x(1) .*MBI.A(2/3)
+0.405558E10.%

x(1).A2.%«MBI.A(2/3)+0.121087E8.%x (1) .A3.xMBI.A(2/3)
+0.170024E5 . %

x(1) .~ .«MBI.A(2/3)+0.911744E1 .%xx (1) .A5.xMBI.A(2/3)
+0.293825E15.%

MBI+0.354153E13.%x (1) .*MBI+0.151062E11 .*x (1) .A2.*MBI
+0.273811E8.%

x(1).A3.xMBI+0.179403E5.%x (1) .A4.xMBI+0.529678E13 .« MBI
AGB/3)+ .

0.691703E11.%x (1) .xMBI.A(5/3)40.309782E9.*xx (1) .A2.*MBI
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81

82

83

84

85

86

87

88

89

90

91

92

93

94

95

96

97

98

99

100

101

102

103

N(5/3)+ ...

0.579973E6.%x (1) .A3.xMBI.AN(5/3)+0.388758E3.%x (1) .N4.%
MBI.A(5/3)+ ...

0.151007E14.«MBI.A240.128823E12.%x (1) .xMBI.A2+0.35025
E9.xx(1).7A2.%

MBI.A2+0.305983E6.%x (1) .A3.x*MBI.A2+4+0.294935E12 . MBI
N(8/3)+ ...

0.264175E10.%x (1) .«*MBI.A(8/3)+0.741884E7.xx (1) .A2.%*MBI
AN(8/3)+ ...

0.66305E4.%x (1) .A3.xMBI.A(8/3)+0.366192E12.xMBI
.AN340.199124E10.x*

x(1).xMBI.A3+0.260936E7.%x (1) .A2.xMBI.A3+0.750944E10.x%
MBI.A(11/3)+ ...

0.421775E8.%x (1) .*xMBI.A(11/3)+0.565435E5.%x (1) .A2.xMBI
A(11/3)+ ...

0.424522E10.«MBI.A44+0.11126E8.*x (1) .*MBI.A44+0.899203E8
.«MBI.A(14/3)

+0.241096E6.%x (1) .*xMBI.A(14/3)+0.189761E8.«MBI
.A54+0.411203E6.%

MBI.A(17/3)+(0.185351E1740.199501E—2.%x (1) .A6+x (1)
AN5.%(0.326464E4+ ...

0.102078E0.%*MBI) +0.246347E16.+«MBI+0.122853E15.*MBI.A2+

0.291785E13.xMBI.A3+0.333143E11.+xMBI.A4+0.147237E9 . *

MBI. A5+

0.767301E3.*MBI.A6+x (1) .~4.%(0.629918E7+0.139201E6. *
MBI ...

0.217626E1.*MBI.A2)+x(1) .A3.%(0.470493E10+0.214872E9 .%
MBI ...

0.237415E7 .«MBI.A2+0.247449E2 .+MBI.A3)+x (1)
AN2.%(0.168933E13+ ...

0.120368E12.xMBI+0.274858E10.x*MBI.A2+0.202463E8 . * MBI
A3+

0.158265E3.«MBI.A4)+x (1) .%(0.288875E15+0.288125E14 . *
MBI ...

0.102647E13.xMBI.A2+0.156262E11.xMBI.A3+0.863279E8.*
MBI. A+

0.539859E3.+MBI.A5) ) .xcos (x(2))+(0.147459E17+0.259417
E4.xx(1).A54+

0.195977E16.x*MBI+0.977277E14 .*MBI.A2+0.232084E13 . * MBI
A3+

0.264916E11.x*MBI.A4+0.116999E9 .+ MBIL.A5+x (1)
N4.%(0.500913E7+ ...

0.110613E6.xMBI)+x (1) .A3.%(0.374227E10+0.170867E9 .+ MBI
+0.188656E7 .%

MBI.A2)+x(1) .A2.%(0.134383E13+0.957398E11 .+xMBI
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104

105

106
107

108

109

110

111

112

113

114

115

116

117

118

119

120

121

122

123

124

125

126

127

+0.218568E10.xMBI.A2+
0.160882E8.xMBI.A3)+x (1) .%(0.22981E15+40.229198E14 .xMBI
+ ...
0.816449E12.«xMBI.A2+0.12426E11.x*MBI.A34+0.685986E8 .:x MBI
A4)) . ksin (
x(2))) ...
)+log(0.117264E0.%x (1) .%(0.117264E0.%x(1)+(—0.1E1) .*L.*
lambda0) .A(—-1)));
(((0.324343E4+4+0.31588E—7.%xx (1) .A2+x(1) .%x(0.658161E
—340.538751E—6.x%
MBI) +(0.561266E—2+40.229718E—5.%MBI) .*MBI) .*xcos (x(2) ) .A2+

0.254469E4 .xcos (x(2)) .xsin (x(2))+(0.980665E4+(—0.21E2) .x*
sin(x(2))) .x*

sin (x(2))) —((sin(x(2)).%(0.789468E4+0.158335E
—4.%(0.104179E5+x(1)+ ...

0.852779E1.xMBI) .A2+0.394734E4.xtan (x(2))./A2)))) |;

x = fsolve (f, [5000, O],optimset(’ MaxFunEvals’,600));
alpha=atan ((x(1)+(—0.852779E1) .*L.xlambda0) .*(0.1683E4.xrc

2 ((—=5)+YMAXH-(

—0.316669E—4) .%(0.104179E54+x (1) 4+0.852779E1 .%xMBI) .* cos (x
(2)))+(

0.397235E3+x(1)4+0.852779E1.xMBI) .A(—1) .%(0.482513E3+x (1)
+ ...

0.852779E1.%MBI) .A(—1) .%(0.567791E34x (1) +0.852779E1 .+« MBI
). A(—=1) % (

0.138149E11+40.875586E8.%x(1)+0.183028E6.xx(1)
AN240.126225E3.%x (1) . A3+

0.746682E9.xMBI+0.312166E7 .xx (1) .*MBI4+0.322926E4 .xx (1)
A2 . xMBH ...

0.133104E8.xMBI.A2+40.275385E5.%x (1) .*MBI.A240.782808E5.x*
MBI.A34(

0.358604E12+4+0.199501E—2.%x (1) .M+x(1) .A3.%(0.326368E4
+0.680523E—1.%

MBI) +0.19355E11 .%*MBI+0.344538E9.x*MBI.A2+0.202403E7 .+« MBI
A3+ L.

0.10551E2.xMBI.A+x(1) .A2.%(0.473766E7+0.83496E5 .+« MBI
+0.870504E0.*

MBI.A2)+x (1) .%x(0.226964E10+0.808036E8.+«MBI+0.712037E6.*
MBI. A2+

0.494898E1.xMBI.A3) ) .xcos(x(2))+(0.285293E12+0.259417E4
xx(1).A34

0.153967E11.xMBI+0.274023E9.x*MBI.A2+4+0.160882E7 .*MBI.A3+x
(1) .7A2.%(

0.376802E7+0.663676E5.x*MBI)+x (1) .%(0.180548E10+4+0.642658
E8.xMBH+ ...
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128

129

130

131

132

133

134

135

136

137

138

139

140

141

142

143

144

145

146

147

148

149

150

0.565969E6.«MBI.A2) ) .*xsin (x(2)))+0.8415E3.%(0.5E
—14+(0.311957E3+x (1)+ ...

0.852779E1.%MBI) .A(—1) .%(0.397235E34+x (1) +0.852779E1 .+« MBI
) A(=1) o (

0.482513E3+x (1) +0.852779E1.%«MBI) .A(—1) .%(0.567791E3+x (1)
+ ...

0.852779E1.xMBI) .A(—1) .%(0.316208E8+4+0.200472E6.%xx (1)
+0.419169E3 .x%

x(1).A2+0.289149E0.%x (1) .A3+0.170958E7.+*MBI+0.714917E4 .*
x(1).xMBH ...

0.739741E1.%xx(1) .A2.x*MBI40.304833E5.«MBI.A2+0.630836E2 . *
x(1) .*

MBI.A2+0.179321E3.+«MBI.A3+(0.704118E9+40.39172E—5.%x (1)
ANMAX (1) A3 0%(

0.640822E1+4+0.13362E—3.xMBI) +0.380035E8 .+*MBI+0.676499E6 . *
MBI. A2+

0.397418E4 .x*MBI.A340.207168E—1.xMBIL.A+x (1)
AN2.%(0.930237E4+ ...

0.163944E3.x*MBI+0.170923E—2.x*MBI.A2)+x (1) .*%(0.445643E7
+0.158657E6. %

MBI+0.139808E4.«MBI.A24+0.971731E—-2.*MBI.A3) ) .xcos (x(2))
+( ...

0.560172E9+4+0.509364E1.%xx(1).A34+0.302314E8.xMBI+0.538042
E6.+xMBI.A2+

0.315892E4.x*MBIL.A3+x (1) .A2.%(0.739849E4+0.130313E3.xMBI)
+x (1) .%(

0.354505E7+0.126186E6.«MBI+0.111128E4.xMBI.A2) ) .xsin (x
(2))))+ ...

0.8415E3.%(0.3E0+0.108347E—1.*MBI.A(2/3)+(0.105331E3+x
(H+ ...

0.852779E1.xMBI) .A(—1) .%(0.311957E34+x (1) +0.852779E1.xMBI
). A(—=1) % (

0.397235E3+x (1) +0.852779E1.%«MBI) .A(—1) .%(0.482513E3+x (1)
+ ...

0.852779E1.%MBI) .A(—1) .%(0.567791E34+x (1) +0.852779E1 .+« MBI
). A(—=1) % (

0.710394E124+0.677896E10.%x (1) +0.238447E8.xx (1)
.N240.366698E5.*

x(1).A3+0.208187E2.%x(1).A4+0.578096E11.xMBI+0.406685E9
kx (1) . xMBH ...

0.938137E6.%x (1) .A2.xMBI4+0.710152E3.%x (1) .A3.xMBI
+0.173406E10.x

MBI.A2+0.800024E7 .%x (1) .xMBI.A2+0.908404E4 .xx (1) .A2.%xMBI
N2+

0.227415E8.%*MBI.A3+4+0.516445E5.%x (1) .*MBI.A3+0.110104E6.x*
MBI. AN 4-(
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151

152

153

154

155

156

157

158

159

160

161

162

163

164

165

166

167

168

169

170

171

172

173

174

175

0.794944E13+0.141019E—-3.%x (1) .A5+x(1) .A4.%(0.23074E3
+0.601292E—-2.%
MBI) +0.645222E12 . *MBI+0.193047E11 .*MBI.A2+0.252554E9 . *

MBIL.A3+
0.122031E7.*MBI.A44+0.636007E1 .+ MBI.A5+x (1) .A3.%(0.407234
0.787082E4 .*MBI+0.102554E0.*MBI. A2)+x (1) .A2.%(0.265455E9
+

0.104184E8.+MBI+0.100681E6.*MBI.A2+0.874558E0.+*MBI.A3)+x
(1) .=%(

0.75661E11+0.452749E10.+MBI+0.888461E8.+MBI.A2+0.572392
E6.+MBI.A3+

0.372902E1.xMBI.~4) ) .xcos (x(2))+(0.632431E13+0.183371E3
X (1) .M+

0.513284E12.xMBI+0.153555E11.*MBI.A240.200843E9 . x*MBI.A3+

0.969789E6.xMBI.AM+x (1) .A3.%(0.323852E6+0.6255E4 .« MBI)+x
(1) .A2.%(

0.21115E9+0.828524E7.+*MBI+0.80012E5.xMBI.A2)+x (1)
*%(0.601895E11+ ...

0.360129E10.«MBI+0.706548E8 .«*MBI.A2+0.454884E6.xMBI.A3))
ksin (x(2))

))).A(=1));

a=0.316669E—4.%(0.104179E5+x (1) +0.852779E1 .xMBI) ;
YMAX = 16;
f =@(x) [(quadl(@(t) ((t+0.197355E3.xlambda0.A(—1) .xrcC

SK(1+.A2) A (=1/2)) A (=1)) ...

(x(1)+(—0.852779E1) .xL.xlambda0) .A(—1) .%(0.1683E4.xrc
Sk ((—5)+HYMAXH(

—0.316669E—4) .%(0.104179E54+x (1) 4+0.852779E1.xMBI) .*x cos (x
(2)))+(

0.397235E34+x(1)4+0.852779E1.xMBI) .A(—1) .%(0.482513E3+x(1)
+ ...

0.852779E1.xMBI) .A(—1) .%(0.567791E3+x (1) 4+0.852779E1 .xMBI
) A(=1) % (

0.138149E11+0.875586E8.%x(1)+0.183028E6.xx (1)
N240.126225E3.%xx (1) .A3+

0.746682E9.xMBI+0.312166E7 .xx (1) .*MBI+0.322926E4 .xx (1)
N2 .xMBH+ ...

0.133104E8.xMBI.A2+0.275385E5.%x (1) .*MBI.A2+0.782808E5.x*
MBI.A34(

0.358604E12+0.199501E—2.%x (1) .AM+x(1) .A3.%(0.326368E4
+0.680523E—1.%

MBI) +0.19355E11 .%MBI+0.344538E9 .+*MBI.A2+0.202403E7 .« MBI
N3+

0.10551E2.x*MBI.AN+x(1) .A2.%(0.473766 E7+0.83496E5.xMBI
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176

177

178

179

180

181

182

183

184

185

186

187

188

189

190

191

192

193

194

195

196

197

198

+0.870504E0.x*

MBI.A2)4+x(1) .%(0.226964E104+0.808036E8.+MBI40.712037E6 . *
MBI.A2+

0.494898E1.x*MBI.A3) ) .xcos(x(2))+(0.285293E12+0.259417E4
xx(1).A34

0.153967E11.«MBI+0.274023E9.+*MBI.A240.160882E7.*MBI.A34x
(1) .~A2.%(

0.376802E7+0.663676E5.x*MBI)+x (1) .%(0.180548E10+0.642658
E8.«xMBH ...

0.565969E6.xMBI.A2) ) .*xsin (x(2)))+0.8415E3.%(0.5E
—14(0.311957E34+x (1)+ ...

0.852779E1.xMBI) .A(—1) .%(0.397235E34x (1) +0.852779E1 .+ MBI
) A(=1) % (

0.482513E3+x(1)+0.852779E1.xMBI) .A(—1) .%(0.567791E3+x (1)
+ ...

0.852779E1.xMBI) .A(—1) .%(0.316208E840.200472E6.%xx (1)
+0.419169E3 . %

x(1).A2+0.289149E0.%x (1) .A3+0.170958E7.+MBI4+0.714917E4 .*
x(1) .«*MBH ...

0.739741E1.%x(1) .A2.x*MBI+0.304833E5.%«MBI.A2+0.630836E2 .x*
x(1) .%

MBI.A2+0.179321E3.*MBI.A3+(0.704118E9+40.39172E—-5.%xx (1)
ANMA4x (1) A3 %(

0.640822E140.13362E—3.xMBI) +0.380035E8 .+ MBI40.676499E6 . *
MBI. A2+

0.397418E4.x*MBI.A3+40.207168E—1.xMBI.A"+x (1)
AN2.%(0.930237E4+ ...

0.163944E3.x*MBI+0.170923E—-2.«*MBI.A2)4x (1) .%(0.445643E7
+0.158657E6.*

MBI+0.139808E4 .+ MBI.A24-0.971731E—-2.xMBI.A3) ) .xcos (x(2))
+( ..

0.560172E9+40.509364FE1.%xx(1).A34+0.302314E8.xMBI+0.538042
E6.+«MBI.A24

0.315892E4.x*MBI.A3+x (1) .A2.%(0.739849E4+4+0.130313E3.xMBI)
+x (1) .*(

0.354505E7+0.126186E6.xMBI+0.111128E4.xMBI.A2)) .xsin (x
(2))))+ ...

0.8415E3.%(0.3E0+0.108347E—1.xMBI.A(2/3) +(0.105331E3+x
(D+ ...

0.852779E1.%MBI) .A(—1) .%(0.311957E34+x (1) +0.852779E1.+«MBI
) A(=1) o (

0.397235E3+x(1)4+0.852779E1.xMBI) .A(—1) .%x(0.482513E3+x (1)
+ ...

0.852779E1.xMBI) .A(—1) .%(0.567791E34x(1) +0.852779E1 .+*MBI
) A(=1) % (

0.710394E12+0.677896E10.%x (1) +0.238447E8.%x (1)
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199

200

201

202

203

204

205

206

207

208

209

210

211

212

213

214

215

216

217

218

219

220

221

222

.N2+0.366698E5 . %

x(1).23+0.208187E2.%x(1).724+0.578096E11.+*MBI+0.406685E9
X (1) . «MBH ...

0.938137E6.%x (1) .A2.xMBI+0.710152E3.%x (1) .A3.x*MBI
+0.173406E10.

MBI.A2+0.800024E7.xx (1) .*MBI.A24+0.908404E4 .xx (1) .A2.x*MBI
N2+

0.227415E8.*MBI.A3+0.516445E5.%x (1) .*MBI.A3+0.110104E6. *
MBI. AN +(

0.794944E13+4+0.141019E-3.%x (1) .A5+x(1) .A4.%(0.23074E3
+0.601292E—-2.%

MBI) +0.645222E12 . *MBI+0.193047E11 .*MBI.A2+0.252554E9 . *
MBI.A3+

0.122031E7.+*MBI.»4+0.636007E1 .+ MBI.A5+x (1) .A3.%(0.407234

0.787082E4 .*MBI+0.102554E0.xMBI.A2)+x (1) .A2.%(0.265455E9
+ ...

0.104184E8.+MBI+0.100681E6.+*MBI.A2+0.874558E0.+*MBI.A3)+x
(1) .*(

0.75661E11+0.452749E10.+MBI+0.888461E8.+*MBI.A2+0.572392
E6.+MBI.A3+

0.372902E1.xMBI.~4)) .xcos (x(2))+(0.632431E13+0.183371E3
X (1) .M+

0.513284E12.xMBI+0.153555E11.*MBI.A2+0.200843E9 .*MBI.A3+

0.969789E6.xMBI.A+x(1) .A3.%(0.323852E6+0.6255E4 .« MBI)+x
(1) .A2.%(

0.21115E9+0.828524E7.*MBI+0.80012E5.x*MBI.A2)+x (1)
.%(0.601895E11+ ...

0.360129E10.«MBI+0.706548E8 .x*MBI.A2+0.454884E6.+*MBI.A3) )
xsin(x(2))

))) ...

)

x(1).A(—1).%x(0.105331E3+x(1)+0.852779E1.xMBI) .A(—1)
.%x(0.311957E3+ ...

x(1)+0.852779E1.«MBI) .A(—1) .%(0.397235E3+x (1) +0.852779
E1.xMBI) .A(—1)

.%(0.482513E3+x(1)+4+0.852779E1.xMBI) .A(—1) .%x(0.567791E3
+x(1)+ ...

0.852779E1.xMBI) .A(—1).%(0.210775E1640.34455E14 .%xx (1)
+0.207646E12.%

x(1).A240.590471E9.%x(1).A340.802701E6.%xx (1)
AN440.42075E3.%x (1) .A5+

0.326037E14.x*MBI.A(2/3)4+0.62112E12.%x (1) .*MBI.A(2/3)
+0.405558E10.*

X (1) .A2.xMBI.A(2/3)4+0.121087E8.%x (1) .A3.xMBI.A(2/3)
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223

224

225

226

227

228

229

230

231

232

233

234

235

236

237

238

239

240

241

242

243

244

245

4+0.170024E5 . %

x (1) .A4.%MBI.A(2/3) +0.911744E1.%x (1) .A5.%MBI.A(2/3)
+0.293825E15.%

MBI+0.354153E13 .%x (1) .*MBI+0.151062E11 .%x (1) .A2.%MBI
+0.273811E8.%

x(1) .A3.%«MBI4+0.179403E5.%x (1) .A4.*MBI+0.529678E13 .« MBI
AG5/3)+ ...

0.691703E11.%x (1) .*MBI.A(5/3)40.309782E9.%x (1) .A2.%MBI
A(5/3)+ ...

0.579973E6.%x (1) .A3.%xMBI.A(5/3)4+0.388758E3.%x (1) .A4.%
MBIL.A(5/3)+ ...

0.151007E14.%*MBL.A2+0.128823E12.%x (1) .*MBL.A2+0.35025
E9.xx(1).A2.%

MBIL.A240.305983E6.%x (1) .A3.*MBI.A2+0.294935E12 .« MBI
A(8/3)+ ...

0.264175E10.%x (1) .xMBI.A(8/3)4+0.741884E7 .%x (1) .A2.%MBI
A(8/3)+ ...

0.66305E4.%x (1) .A3.%xMBI.A(8/3)+0.366192E12 .5 MBI
A3+40.199124E10.%

X (1) .+MBIL.A340.260936E7.%x (1) .A2.%*MBIL.A340.750944E10 .
MBIL.A(11/3)+ ...

0.421775E8.%x (1) .*MBI.A(11/3)40.565435E5.%x (1) .A2.%MBI
A(11/3)+ ...

0.424522E10.%MBL.A4+0.11126E8.%x (1) .«MBL.A4+0.899203E8
.«MBI.A(14/3)

+0.241096E6.%x (1) .*MBL.A(14/3) +0.189761E8 . MBI
A540.411203E6.%

MBI.A(17/3) +(0.185351E17+0.199501E—2.%x (1) .A6+x (1)
A5.%(0.326464E4+ ...

0.102078E0.*MBI) +0.246347E16 . xMBI+0.122853E15 . MBL A2+

0.291785E13.xMBI.A3+0.333143E11.xMBI.A4+0.147237E9 . *

MBI. A5+

0.767301E3.+*MBIL.A6+x (1) .~4.%(0.629918E7+0.139201E6. *
MBI ...

0.217626E1.*MBI.A2)4x (1) .A3.%(0.470493E10+0.214872E9 .*
MBI ...

0.237415E7.x*MBI.A2+0.247449E2 .«MBI.A3)+x (1)
AN2.%(0.168933E13+ ...

0.120368E12.xMBI+0.274858E10.x*MBI.A2+0.202463E8 . * MBI
A3+

0.158265E3.«MBI.A4)+x (1) .%(0.288875E15+4+0.288125E14 .
MBK ...

0.102647E13.xMBI.A2+0.156262E11.*MBI.A3+0.863279E8 . *
MBI. N+

0.539859E3.+«MBI.A5) ) .xcos (x(2))+(0.147459E17+0.259417
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246

247

248

249

250

251

252
253

254

255

256

257

258

259

260

261

262

263

264

265

266

267

268

269

E4.%x(1).A5+4+
0.195977E16.«MBI+0.977277E14 .«MBI.A2+0.232084E13 .« MBI
A3+ L.
0.264916E11.«xMBI.A44+0.116999E9 .x*MBI.A5+x (1)
N4 .%(0.500913E7+ ...
0.110613E6.xMBI)+x (1) .A3.%(0.374227E10+0.170867E9 .xMBI
+0.188656E7 . %
MBI.A2)+x (1) .A2.%(0.134383E13+0.957398E11 .xMBI
+0.218568E10.xMBI.A2+
0.160882E8.xMBI.A3)+x (1) .%(0.22981E1540.229198E14 .:xMBI
+ ...
0.816449E12.xMBI.A2+0.12426E11.xMBI.A3+0.685986E8 .« MBI
AN4)) ksin (
x(2))) ...
)+1log (0.117264E0.%x(1).%(0.117264E0.%x(1)+(—0.1E1) .xL.*
lambda0) .A(=1)));
(((0.324343E4+0.31588E—7.%x(1).A2+x(1) .%x(0.658161E
—3+40.538751E—6.x%
MBI) +(0.561266E—2+4+0.229718E—5.%xMBI) .*MBI) .*cos (x(2) ) .2+

0.254469E4 .xcos(x(2)) .*xsin(x(2))+(0.980665E4+(—0.21E2) .x*
sin (x(2))) .x

sin(x(2))) —((sin(x(2)).%x(0.789468E4+0.158335E
—4.%(0.104179E5+x (1)+ ...

0.852779E1 .xMBI) .A2+0.394734E4 .xtan (x(2))./A2)))) I;

x = fsolve (f, [5000, O],optimset(’MaxFunEvals’,600));
thetab=(0.105331E3+x (1) +0.852779E1.xMBI) .A(—1) .%(0.126225

E3+(0.397235E3+
x(1)+0.852779E1.xMBI) .A(—1) .%(0.482513E3+x (1) +0.852779E1
#MBI) .A(=1)
.%(0.567791E3+x(1)+0.852779E1.xMBI) .A(—1) .x(0.138149E11+

0.875586E8.%x(1)+0.183028E6.*x(1).A2+0.126225E3.%x(1)
.N3+0.746682E9 . %

MBI+0.312166E7.xx (1) .*MBI+0.322926E4 .*x (1) .A2.*xMBI
+0.133104E8.x*

MBI.A2+0.275385E5.xx (1) .*MBIL.A2+4+0.782808E5 . * MBI
.A3+(0.358604E12+ ...

0.199501E—-2.%x (1) .A+x (1) .A3.%(0.326368E4+0.680523E—1.%
MBI+ ...

0.19355E11.%MBI+0.344538E9.+*MBI.»2+0.202403E7 .+ MBI
.A34+0.10551E2.%

MBI.A+x(1) .A2.%(0.473766E7+0.83496E5.+*MBI+0.870504E0 . *
MBI.A2)+ ...

x(1).%(0.226964E10+0.808036E8.+MBI+0.712037E6 . * MBI
.N2+0.494898E1 .%
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270

271

272

273

274

275

276

277

278

279

280

281

282

283

284

285

286

287
288

289

290

291

292

293

MBI.A3)) .xcos(x(2))+(0.285293E12+0.259417E4 .xx (1)
.A3+0.153967E11 . %

MBI+0.274023E9 .x*MBIL.A2+0.160882E7 .*MBI.A3+x (1)
AN2.%(0.376802E7+ ...

0.663676E5.xMBI)+x (1) .*x(0.180548E10+0.642658E8. MBI
+0.565969E6 . x

MBI.A2)) .xsin(x(2)))+0.8415E3.%(0.5E—~1+0.19635E
—2.%(0.311957E3+x(1)+ ...

0.852779E1.xMBI) .A(—1) .%(0.210375E2+(0.397235E3+x (1)
+0.852779E1 .%

MBI) .A(—1) .%(0.482513E3+x (1) +0.852779E1.*MBI) .A(—1)
%(0.567791E3+ ...

x(1)+0.852779E1.xMBI) .A(—1) .%(0.138149E11+0.875586E8.*xx
(H+ ...

0.183028E6.*%x(1).A2+0.126225E3.%x (1) .~A3+0.746682E9.*MBI
+0.312166E7.%

x (1) .x*MBI+0.322926E4 .xx (1) .A2.*MBI+0.133104E8 .+ MBI
N2+0.275385E5. %

x (1) .xMBI.A2+0.782808E5.*MBI.A3+(0.358604E12+0.199501E
—2.%x(1) .M+

x(1).723.%(0.326368E4+0.680523E—1.xMBI) +0.19355E11 .+« MBI
+0.344538E9 . %

MBI.A2+0.202403E7 .« MBI.A34+0.10551E2 .« MBI.A4+x (1)
AN2.%(0.473766E7+ ...

0.83496E5.+MBI+0.870504E0.+«MBI.A2)+x (1) .%(0.226964E10
+0.808036E8 . *

MBI+0.712037E6.x*MBI.A2+0.494898E1.xMBI.A3) ) .*cos (x(2) ) +(

0.285293E1240.259417E4.%x (1) .A340.153967E11 .*MBI
+0.274023E9 . *

MBI.A2+0.160882E7 .*MBIL.A3+x (1) .A2.%(0.376802E7+0.663676
E5.xMBI)+ ...

x(1).%(0.180548E10+0.642658E8.+*MBI+0.565969E6.+*MBI.A2))
xsin(x(2))))

))s

Fxa=0.1683E4.*xrc.*((—5)+YMAX+(—0.316669E—4) .*(0.104179E5+x

(D+ ...

0.852779E1.+MBI) .xcos (x(2))) +(0.397235E3+x (1) +0.852779E1
+MBI) .A(—1)

.x(0.482513E3+x(1)+0.852779E1.xMBI) .A(—1) .%(0.567791E3+x
(H+ ...

0.852779E1.%MBI) .A(—1) .%(0.138149E11+0.875586E8.xx(1)
+0.183028E6.*

X(1).A2+0.126225E3.%x (1) .A3+0.746682E9.x*MBI+0.312166E7 .*
x(1) .*MBH ...

0.322926E4 .%x(1) .A2.xMBI+0.133104E8.xMBI.A2+0.275385E5 . *
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294

295

296

297

298

299

300

301

302

303

304

305

306

307

308

309

310

311

312

313

314

315

316

xX(1) .%
MBI.A2+0.782808E5.+MBI.A3+(0.358604E1240.199501E—-2.xx (1)
N+ L
x(1).7A3.%(0.326368E4+0.680523E—1.xMBI) +0.19355E11 .x*MBI
+0.344538E9 . %
MBI.A2+0.202403E7.*MBI.A340.10551E2 .x*MBIL.A+x (1)
N2.%(0.473766E7+ ...
0.83496E5.+MBI+0.870504E0.*MBI.A2)+x (1) .%(0.226964E10
+0.808036E8.x*
MBI+0.712037E6.%«MBI.A2+0.494898E1.x*MBI.A3) ) .xcos (x(2) ) +(

0.285293E12+0.259417E4 .xx (1) .A340.153967E11 .xMBI
+0.274023E9.x*

MBI.A2+4+0.160882E7 .«MBI.A34x (1) .A2.%(0.376802E74+0.663676
E5.xMBI)+ ...

x(1).%(0.180548E10+0.642658E8.xMBI+0.565969E6.«MBI.A2) )
xsin (x(2)))+ ...

0.8415E3.%(0.5E—1+0.19635E—2.%(0.311957E3+x(1) +0.852779
E1.xMBI) .A(

—1).%(0.210375E2+(0.397235E3+x (1) +0.852779E1.xMBI) .A(—1)
X

0.482513E34+x(1)+4+0.852779E1.xMBI) .A(—1) .%(0.567791E3+x (1)
+ ...

0.852779E1.«xMBI) .A(—1) .%(0.138149E11+0.875586E8.%xx (1)
4+0.183028E6.x*

x(1).A240.126225E3.%x (1) .A340.746682E9.«MBI+0.312166E7 .x*

x (1) .xMBH ...
0.322926E4.xx (1) .A2.+*MBI+0.133104E8.xMBI.A2+0.275385E5 . *
X (1) .%
MBI.A2+0.782808E5.+*MBI.A3+(0.358604E12+0.199501E—2.%x (1)
N+

x(1).723.%(0.326368E4+0.680523E—1.xMBI) +0.19355E11 .+« MBI
+0.344538E9 . %
MBI.A2+0.202403E7 .« MBI.A34+0.10551E2 .« MBI.A4+x (1)
AN2.%(0.473766E7+ ...
0.83496E5.+MBI+0.870504E0.+«MBI.A2)+x (1) .%(0.226964E10
+0.808036E8 . *
MBI+0.712037E6.x*MBI.A2+0.494898E1.xMBI.A3) ) .*cos (x(2) ) +(

0.285293E12+40.259417E4 .xx (1) .A34+0.153967E11 .x*MBI
+0.274023E9 . %

MBI.A2+0.160882E7 .+ MBL.A3+x (1) .A2.%(0.376802E7+0.663676
E5.xMBD)+ ...

x(1).%(0.180548E10+0.642658E8.+*MBI+0.565969E6.x*MBI.A2))
sin(x(2))))

)+0.8415E3.%(0.3E0+0.108347E—1.xMBI.A(2/3) +0.706858E
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318

319

320

321

322

323

324

325

326

327

328

329

330

331

332

333

334

335

336

337

338

339

— 1. (

0.105331E3+x (1) +0.852779E1.%xMBI) .A(—1) .%(0.126225E3
+(0.397235E3+ ...

x(1)+40.852779E1.xMBI) .A(—1) .%(0.482513E3+4x (1) +0.852779E1
+MBI) A (—1)

.%(0.567791E3+x(1)+0.852779E1.xMBI) .A(—1) .%(0.138149E11+

0.875586E8.%x(1)+0.183028E6.*x(1).A2+0.126225E3.%x(1)
.N3+0.746682E9 . %

MBI+0.312166E7.xx (1) .*MBI+0.322926E4 .xx (1) .A2.+MBI
+0.133104E8.%

MBI.A2+0.275385E5.%xx (1) .*MBI.A2+0.782808E5 . * MBI
.A3+(0.358604E12+ ...

0.199501E—-2.%x (1) .A+x(1) .A3.%(0.326368E4+0.680523E—1.%
MBD+ ...

0.19355E11.%*MBI+0.344538E9.+*MBI.»2+0.202403E7 .+ MBI
.A3+4+0.10551E2.%

MBIL.A+x(1) .A2.%(0.473766E7+0.83496E5.x*MBI+0.870504EO0 . *
MBI.A2)+ ...

x(1).%(0.226964E10+0.808036E8.+MBI+0.712037E6 .+ MBI
.N240.494898E1 .%

MBI.A3)) .xcos(x(2))+(0.285293E12+0.259417E4 .xx (1)
.A3+0.153967E11 . %

MBI+0.274023E9.x*MBI.A2+0.160882E7 .*MBI.A3+x (1)
AN2.%(0.376802E7+ ...

0.663676E5.xMBI)+x (1) .*x(0.180548E10+0.642658E8 .+ MBI
+0.565969E6 . x

MBI.A2)) .xsin(x(2)))+0.8415E3.%(0.5E—1+0.19635E
—2.%(0.311957E3+x(1)+ ...

0.852779E1.xMBI) .A(—1) .%(0.210375E2+(0.397235E3+x (1)
+0.852779E1 .%

MBI) .A(—1) .%(0.482513E3+x (1) +0.852779E1.+*MBI) .A(—1)
*(0.567791E3+ ...

x(1)+0.852779E1.xMBI) .A(—1) .%(0.138149E11+0.875586E8.*xx
(H+ ...

0.183028E6.*%x(1).22+0.126225E3.%x (1) .A3+0.746682E9.+MBI
+0.312166E7.%

x (1) .x*MBI+0.322926E4 .xx (1) .A2.*MBI+0.133104E8 .+ MBI
N2+0.275385E5. %

x (1) .xMBI.A2+0.782808E5.*MBI.A3+(0.358604E12+0.199501E
—2.%x (1) .M+

x(1).723.%(0.326368E4+4+0.680523E—1.xMBI) +0.19355E11 .+ MBI
+0.344538E9 . %

MBI.A2+0.202403E7 .« MBI.A34+0.10551E2 .« MBI.A4+x (1)
AN2.%(0.473766E7+ ...

0.83496E5.+MBI+0.870504E0.+*MBI.A2)+x (1) .%(0.226964E10
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+0.808036E8 . *
MBI+0.712037E6.x*MBI.A2+0.494898E1.*MBI.A3) ) .*cos (x(2) ) +(

0.285293E12+0.259417E4 .xx (1) .A340.153967E11 .xMBI
+0.274023E9.x%
MBI.A2+0.160882E7.*MBIL.A3+x (1) .A2.%(0.376802E740.663676
E5.«xMBI)+ ...
x(1).%x(0.180548E10+0.642658E8.+xMBI+0.565969E6.xMBI.A2) )
ksin(x(2))))
)));
Fya=x (1) +(—0.852779E1) .*L.xlambda0;
ymax = —5+YMAX+(—0.316669E—4).%(0.104179E5+x (1) +0.852779E1
.*MBI) .xcos (x(2));
sol = ode45(@equ,[0 150], [0,Fya/Fxa]);
XMAX=fsolve (@equ2,10) ;
if alpha/pix180 > 16
y = MAX_ FITNESS;
elseif thetab/pix*180 > 5
y = MAX_FITNESS;
elseif a > 2
y = MAX_FITNESS;
else
y=0.4658+«thetab /(5/180xpi)+0.0290«xXMAX/ (45) +0.5864+a
/2;
end
catch
y=MAX_FITNESS;
end

11 SA

clear
clc

ObjectiveFunction = @SA_function;
X0 =[5000,45];
Ib [0 15];
ub = [7000 100];
options = saoptimset(’MaxIter’, 500, ’StalllterLim’, 500, ’
TolFun’,1e—100, 'AnnealingFcn’ ,@annealingfast,’
InitialTemperature’ ,100,...
"TemperatureFcn’, @ temperatureexp, 'Reanneallnterval’,
500, ’'PlotFcns’, {@saplotbestx, @saplotbestf, @saplotx,
@saplotf});
[x, fval] = simulannealbnd (ObjectiveFunction ,X0,1b,ub, options);
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