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AR ACHS

o) B 1

(1)
w=1.4005
T = 2*pi/w

f =@ (x,y)odefun(x,y,w)
tspan=[0:0.2:40*T]
y0=[0,0,0,0]

[x,yl=0de45 (f, tspan,y0) A oded5 SR o 75 Fe 4L A e i

y=round (y*led)/le4 S TR B DUz /N
R=[]
S5 N
for i=l:1:size(y)-1
R = [R;1*0.2,y(i+1,1),y(i+1,3),y(i+1,2)+y(i+1,1),y(i+1,4)+y(i+1,3)]
end
t = table(R)
range = 'A3'

writetable (t,"resultl-1.xlsx", 'Range', range)

o\

3

figure;plot(x,y(:,1),x,y(:,2))
xlabel ("t/s")

ylabel ("y/m")

title ("y1-FTFHIMNE")

legend ('y1-FFHIME ", "y2-IRFRIMNE ")

syl TR, y2 IRTINMH, yv3 T REEE, va RTHE

STl T R A

function dy=odefun(x,y,w)

dy = zeros(4,1)

dy (1) =y (3)

dy (2) =y (4)

dy (3)=(6250*cos (w*x) -31557*y (1) -656.3616*y (3)+80000*y (2) +10000*y (4)) /6201.53
5

dy (4)=(-80000*y (2)-10000*y (4)) /2433~ (6250*cos (1.4*x)-31557*y(1)-656.3616*y(3)
+80000*y (2)+10000*y(4))/6201.535

end

25 (2) [g]
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w=1.4005
T = 2*pi/w

f =@ (x,y)odefun(x,y,w)

tspan=[0:0.2:40*T]

y0=[0,0,0,0]

[x,y]=o0ded5 (f, tspan, y0) $HFIH oded5 KA H W5 T FE4H I E(HE fi

y=round (y*1led) /led STREIVUNLL/INEL
R=[]
S5 N
for i=1l:1:size(y)-1
R = [R;1*0.2,y(i+1,1),y(i+1,3),y(i+1,2)+y(i+1,1),y(i+1,4)+y(i+1,3)]
end
t = table(R)
range = 'A3'

writetable (t,"resultl-2.xlsx", 'Range', range)

plot(x,y(:,1),%x,y(:,2))
xlabel ("t/s")

legend('yl','y2")

Syl PR, v2 RTFHIGRS, v3 7 TIOMIE, va iR TROHE
S TR R

function dy=odefun(x,y,w)

dy = zeros(4,1)

dy (1) =y (3)

dy (2)=y (4)

dy (3)=(6250*cos (w*x) -31557*y (1) -656.3616*y (3)+80000*y (2) +sign(y (4))*10000* (a
bs(y(4)))"1.5)/6201.535

dy (4)=(-80000*y (2)-10000*y (2)) /2433~ (6250*cos (1.4*x)-31557*y (1) -656.3616*y(3)
+80000*y (2) +sign(y(4))*10000* (abs(y(4)))"1.5)/6201.535

end

N — H

s (1)

BRIHCC A

function P=averagepower2l (c)

w=2.2143
T = 2*pi/w

SRR BB R

f =@ (x,y)odefun(x,y,w)
tspan=[0:0.2:40*T]
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y0=[0,0,0,0]
[x,y]=0ded5 (£, tspan, y0)

SRR HUN B PHE & R EUE NS 7
function dy=odefun(x,y,w)

dy = zeros(4,1)

dy (1) =y (3)

dy (2) =y (4)

dy (3)=(4890*cos (w*x) -31557*y (1) -167.8395%y (3) +80000*y (2) +c*y (4)) /6031.992
dy (4)=(-80000*y (2) —c*y (4)) /2433- (4890*cos (w*x) -31557*y (1) -167.8395%y (3) +8000

O0*y(2)+c*y(4))/6031.992

end

SN 75 it R R B RG
Maxi = max(y)
mini = min(y)
if (Maxi(1l)>2] |mini(1)<-1)
P = -20000
else
z=Cc.*y(:,4).*y(:,4)
z=z'
W=trapz (tspan,z) S$ITH LT
P=-W/ (40*T)
end
end
ESEi
s R
% FIFH GA (Genetic Algorithm) /M k%L
ObjFcn = Raveragepower2l ¢ FJHet& H brpf Za) il
x0=0 % HIUH{H
LB = [0]; % ZETFR

UB [100000]; ¢ Z&E LK

[x,fval] = fmincon (ObjFcn,x0,(],[1,([1,[]1,LB,UB);

fii, £val MRt
disp (x)

disp (fval)
R

x=[]

y=1[1]

o
°

WAL, = R EXT R AR R

for i= 3.650585512111845e+04:0.01e+04:3.750585512111845e+04

x=[x,1]

y=[y,averagepower2l (i) /(-2.455385933237218e+02) ]

end

24



plot(x,vy)
xlabel ('\beta z'")
ylabel ('dp/P')

i .

% (2) |9

bR E T A

function P=averagepower22 (c)
w=2.2143

T=2*pi/w

% 3R fA R B A AE A

f =@ (x,y)odefun(x,y,w)

tspan=[0:0.2:20*T]

y0=[0,0,0,0]

[x,y]=0de45 (f, tspan,y0)

SR AR BN LR FHE 23 R EUE NI S5 i oy T 12

function dy=odefun(x,y,w)

dy = zeros(4,1)

dy (1) =y (3)

dy (2) =y (4)

dy (3)=(4890*cos (w*x) —31557*y (1) -167.8395*y (3) +80000*y (2) +sign (y (4) ) *c (1) * (ab
s(y(4)))~(1l+c(2)))/6031.992

dy (4)=(-80000*y(2)-c (1) *y(4))/2433-(4890*cos (w*x)-31557*y(1)-167.8395*y (3) +8
0000*y (2) +sign(y(4)) *c (1) *(abs(y(4)))"(1+c(2)))/6031.992

end

LRIy
z=c(l) .*((abs(y(:,4)))."(c(2))) .*(y(:,4)."2)
z=z"

W=trapz (tspan, z) S50
P=-W/ (20*T)

end

AY s
F R
ObjFcn = Raveragepower22 % HJHet&d H bx e Za) il
global R
R= [];

%3 I WIaG E

for 1 = 0:10000:100000
for j =0:0.1:1

25



x0=[1,31 % PIGAME
LB = [0,0]; % AR
UB = [100000,1]; &% Z¢& PR

options = optimoptions('fmincon', "Algorithm', "sgp' );

[xsol,fval] = fmincon (ObjFcn,x0,(]1,1]1,[1,([]1,LB,UB, [],options);

%, < NERAEXR A ERE, fval AmiiE
R=[R;xsol, fvall; $fififf & X (AR ERED
end

end

% 'TolFun',10"(-6),

REMET

C1:

x=[]

y=1[]

for i= 98999.9999988288:100:99999.9999988288
x=[x,1]
y=[y,averagepower22 ([1,0.402624414389768])/(-278.1002)1;

end

plot(x,vy)

xlabel (k")

ylabel ("dp/P")

C2:

x=[]

y=1[]

for i= 0.397624414389768:0.001:0.407624414389768

x=[x,1]

o
o

VA sap &

y=[y,averagepower22([99999.9999988288,1])/(-2.455385933237218e+02) ] ;

end

plot(x,y)
xlabel('c")
ylabel ("dp/P")

E="

w=1.7152

T = 2*pi/w

f =@ (x,y)odefun(x,y,w)
tspan=[0:0.2:40*T]
y0=[0,0,0,0,0,0,0,0]1
[x,y]=0de45 (f, tspan, y0)

s Hll B NE
y=round (y*led) /le4d
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R=[]
for i=1l:1:size(y)-1
R =
[R;1*0.2,y(i+1,1),y(i+1,5),y(i+1,3),y(i+1,7),y(i+1,1)+y(i+1,2),y(i+1,5)+y (i+
1,6),y(i+1,4),y(i+1,8)]
end
t = table (R)
range = 'A3'

writetable (t,"result3.xlsx", "Range', range)

% I ]

plot(x,y(:,3),%x,y(:,4))
xlabel ("t/s")

ylabel ("\theta/rad")

title ("M -ISHICRE ")
legend('\theta 1','\theta 2")

function dy=odefun(x,y,w)

syl TR, y2 IRTINMH, y3 I TIMEE, va IRTIMNMAE

dy = zeros(8,1);

dy (1)=y (5);

dy (2) =y (6);

dy (3)=y (7);

dy (4) =y (8);

dy (5) =

(3640*cos (w*x)-1025*9.8*pi*y (1) +(80000*y (2)+y(6)*10000) *cos (y (4))-683.4558*y
(5)+2433*%9.8* (1-cos(y(4))))/(1028.876+4866) ;

dy(6) =

9.8% (1-cos (y(4))) -cos (y(4))* ((3640*cos (w*x)-1025*%9.8*pi*y (1)+(80000*y (2)+y (6)
*10000) *cos (y(4))-683.4558*y (5)+2433*9.8* (1-cos(y(4))))/(1028.876+4866))+ (0.
45195754y (2)) * (y(8))* (y(8))—(80000%y (2) +y (6) *10000) /2433;

ay (7) =

(1690*cos (w*x)-654.3383*y(7)-8890.7*y (3)+4866*1.189*sin(y(3)) *(3640*cos (W*x)
-1025*%9.8*pi*y (1)+(80000*y(2)+y (6)*10000) *cos (y(4))-683.4558*y(5)+2433*9.8*(
l1-cos(y(4))))/(1028.876+4866))/(7001.914+14340.6) ;

dy (8) =
(9.8*sin(y(4))+sin(y(4))* (3640*cos (w*x)-1025*9.8*pi*y (1) +(80000*y (2)+y(6)*10
000) *cos (y(4))-683.4558*y(5)+2433*9.8* (1-cos(y(4))))/(1028.876+4866)-2*y (6)*
y(8)—(1000* (y(8) -y (7))+250000* (y (4)-y(3)))/(2433* (y(2)+0.4519575)))/ (y(2)+0.
4519575) ;

end
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GRS

function P=averagepoweri4 (c)
w=1.9806

T=2*pi/w

SRR BB R

f =@ (x,y)odefun(x,y,w)
tspan=[0:0.2:20*T]
y0=[(0,0,0,0,0,0,0,0]
[x,y]=0ded5 (£, tspan, y0)
S e S

function dy=odefun(x,y,w)

dy = zeros(8,1);

dy (1)=y (5);

dy (2) =y (6);

dy (3)=y (7);

dy (4) =y (8);

dy (5) =

(1760*cos (w*x) -1025%9.8%*pi*y (1) + (80000*y (2) +y (6) *c (1)) *cos (y (4) ) -528.5018%y (

5)+2433%9.8* (1-cos(y(4))))/(1091.099+4866) ;

dy(6) =

9.8*% (1-cos (y(4)))-cos (y(4))* ((1760*cos (w*x) —1025%9.8*pi*y (1) + (80000*y (2) +y (6)
*c(l))*cos(y(4))-528.5018*y(5)+2433*9.8* (1-cos(y(4))))/(1091.099+4866))+ (0.4

519575+y(2))* (y(8))* (y(8))—-(80000*y(2)+y(6)*c (1)) /2433;

ay (7) =

(2140*cos (w*x)-1655.909*y (7)-8890.7*y (3)+4866*1.189*sin(y(3)) * ((1760*cos (w*x)
~1025%9.8%pi*y (1) +(80000%y (2)+y (6) *c (1)) *cos (y(4))-528.5018*%y (5)+2433%9.8* (1

-cos(y(4))))/(1091.099+4866)))/(7142.493+14340.6) ;

dy(8) =

(9.8*sin (y(4))+sin(y(4))* ((1760*cos (w*x)-1025%9.8%*pi*y (1) +(80000*y (2)+y (6) *c
(1)) *cos(y(4))-528.5018*y(5)+2433*9.8* (1-cos(y(4))))/(1091.099+4866))-2*y (6)

*y(8) - (c(2)*(y(8)-y(7))+250000* (y(4) -y (3)))/(2433* (y(2)+0.4519575))) / (v (2) +0.
4519575) ;

end

s RTH %
Maxi = max(y(:,1))
mini = min(y(:,1))
if (Maxi(1)>2]| |mini(1)<-1)
P = -20000
else
z=c(l) .*y(:,6).7"2+c(2)*(y(:,8)-y(:,7))."2

z=z"'
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W=trapz (tspan, z)
P=-W/ (20*T)
end

end
FXH

ObjFcn = Raveragepowerd % F|FHef&4m H b pd Era) i
global R
R= [];

for i = 0:10000:100000

for § =0:10000:100000

x0=[0,0] % #IAMH

LB = [0,0]; % ZE TR

UB = [100000,100000]; % 48& R

options = optimoptions('fmincon', "Algorithm', "sgp' );

[x,fval] = fmincon (ObjFecn,x0,[],[],[],[],LB,UB, [],options); % WHLL, =N
BB N AR A, fval AEMAE

R=[R;x,fval];

end

end

RYPMEE

Cl:

x=[]

y=1[]

for i= linspace(50927.6843129616*0.99,50927.6843129616*1.01,50)
x=[x,1]
y=[y,averagepowerd ([1,118.161128422219])/(-273.635404456033)];

end

plot(x,vy)

xlabel ('\beta z')

ylabel ("P1/P")

C2:

ssen42

x=[]

y=1[1]

for i= linspace(118.161128422219*0.99,118.161128422219*1.01,50)
x=[x,1]
y=[y,averagepower4 ([51000,1])];

end
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plot(x,vy)
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