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glaobalVar.m

global ml m2 H min r L d people n people F deltaF t advance
J sind45 g L T sin22 5 cos22 5;

ml=0.27 ;

m2=3.6;

H min=0.4;

r=0.2;

1L=0.22;

d people=0.6;

n people=8;

F = 80;

deltaF = 10;

t advance=0.1;

J=1/4.0 * m2 * power(r, 2) + 1/12.0* m2 *power (L, 2);
sin45 = sin(pi/4);

sin22 5 = sin(pi/8);

cos22 5 = cos(pi/8);

g = 9.8;

LT =1.7;

glaobalVar_3.m
global ml m2 H min r L d people n people F deltaF t advance
22



J sind45 g L T sin22 5 cos22 5;

ml=0.27 ;

m2=3.6;

H min=0.4;

r=0.2;

L=0.22;

J=1/4.0 * m2 * power(r, 2) + 1/12.0* m2 *power (L, 2);
sind5 = sin(pi/4);

sin22 5 = sin(pi/8);
cos22 5 = cos(pi/8);
g = 9.8;

d people=0.6;

n_people=3;

L T =0.146410161513775;
F = 33.488455655266485;
deltaF = F/8;

t advance=0.1;

Q1 nm
x max=20;
x = 2:1:x max;
y=zeros (1,x max-1);
for i=1:x max-1
y (1)=((d_people/ (2*sin (pi/x(i))))-r)/x(1);
end
plot(x,vy);

Q1_H_syms.m

clear H1 HZ;

syms Hl positive;
syms H2 positive;

vl=power (2*g*H1,1/2);
tO0=power (2*H1/qg,1/2);
v2=-ml/m2*vl;

temp=power ( (2*g*H2+power (v2,2)) /power (H2,2),1/2);
[H1,H2]=solve ([H1+H2==H min,
H2==v2/ (sin (temp*t0) ) *power (temp, -1) * (1-cos (temp*t0))
], [H1,H2], 'IgnoreAnalyticConstraints', true)

Q1 H data.m
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objfun = @(x) [x(1)+x(2)-H min;...

-ml/m2*power (2*g.*x(1),1/2)/ (sin(power ((2*g.*x(2) +tpower (-m
1/m2*power (2*g.*x(1),1/2),2)) /power (x(2),2),1/2) *power (2*x
(1) /g,1/2))) *power (power ( (2*g.*x (2) tpower (-ml/m2*power (2*g
*x(1),1/2),2)) /power (x(2),2),1/2),-1)*(1l-cos (power ( (2*g.*
x (2)tpower (-ml/m2*power (2*g.*x(1),1/2),2)) /power (x(2),2),1

/2) *power (2.*x (1) /g,1/2)))-x(2)
17

x1 0 = 0.3;

x0=[x1 0, H min-x1 O0];

[x]=fsolve (objfun,x0);

Q1_other.m

Hl=x (1) ;

H2=x(2) ;
vli=power (2*g*x (1) ,1/2);
tO=power (2*x (1) /g,1/2);
v2=-ml/m2*vl;

n _people=12;
L T=d people/(2*sin(pi/n_people))-r;
F = m2* (2*g*H2+power (v2,2))*L T/n people/power (H2,2);

init.m
h=0;
theta=0;
v=0;
w=0;
gammar=zeros (1, 8);
for i=1:8
gammar (i) =asin(L/(2*L T));
end

iterate2_1.m
init;
count=100000;
for i=l:count
[h, theta, v, w,gammar] =
dol (h,theta,v,w,gammar, t advance/count) ;
end
theta Anglesystem = theta/pi*180;
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dol.m
function [h, theta, v, w, gammar] =
dol (h, theta,v,w,gammar,deltat)

global F deltaF r sin4d5 L L T J m2 g;

Mi = zeros(1l,8);
F zi = zeros(1,8);
for i=1:8
F zi(1) = F*sin(gammar(i));
end
F zi(l) = (F+deltaF) * sin(gammar(l));
Mi(l) = (F+deltaF) * r * sin(gammar (l) - theta);
Mi (2) = F*sin (gammar (2)) * sind45*r *cos (theta)

-F*cos (gammar (2) ) *sind5 * sind45*r *sin(theta);

Mi(8) = Mi(2);

Mi (4) = -F*sin (gammar (4)) * sind5*r *cos (theta)
-F*cos (gammar (4) ) *sin45 * sind45*r *sin(theta);

Mi(6) = Mi(4);

Mi(5) = -F * r * sin(gammar (5) + theta);
M=0;
F z=0;
for i=1:8
M =M +Mi (1) ;
Fz=Fz+ F zi(i);
end
alpha = M/J;
a = (F z -m2*qg)/ m2;

h= h+ (2*v+a*deltat) *deltat/2;

theta= theta+ (2*w+alpha*deltat) *deltat/2;
w = w + alpha*deltat;

v = v + a*deltat;

gammar (1) = asin((L/2-r*sin(theta)-h)/L T);
gammar (2) = asin((L/2-r*sin(theta)*sin45-h)/L T);
gammar (8) = gammar (2);

gammar (3) = asin((L/2-h)/L _T);
gammar (7) =gammar (3) ;

gammar (4) = asin((L/2+r*sin(theta)*sin45-h)/L T);
gammar (6) =gammar (4) ;

gammar (5) = asin((L/2+r*sin(theta)-h)/L T);

end

iterate2_2.m

25



init;
count=100000;
for i=1l:count
[h, theta, v, w,gammar] =
do2 (h, theta,v,w,gammar, t advance/count);
end
theta Anglesystem = theta/pi*180;

do2.m
function [h, theta, v, w, gammar] =
do2 (h, theta,v,w,gammar,deltat)

global F deltaF r sin22 5 cos22 5 L L T J m2 g;
Mi = zeros (1, 8);

F zi = zeros(1,8);
for i=1:8
F zi(i) = F*sin(gammar (i));
end
F zi(l) = (F+deltaF) * sin(gammar(1l));
F zi(2) = F zi(1);
Mi(2) = (F+deltaF) *sin(gammar (2)) * r*cos22 5 * cos(theta) -

(F+deltaF) *cos (gammar (2) ) *cos22 5 *r*cos22 5 *sin(theta);
Mi(1)=Mi(2);

Mi (3) = F*sin (gammar (3) ) * sin22 5*r * cos (theta)
-F*cos (gammar (3) ) *sin22 5 * sin22 5*r *sin(theta);

Mi(8) = Mi(3);

Mi (4) = -F*sin (gammar (4)) * sin22 5*r *cos (theta)
-F*cos (gammar (4) ) *sin22 5 * sin22 5*r *sin(theta);
Mi(7)=Mi(4);

Mi(5) = -F*sin(gammar (5)) * r*cos22 5 * cos(theta) -
F*cos (gammar (5) ) *cos22 5 *r*cos22 5 *sin(theta);

Mi (6)=Mi (5);

M=0;
F z=0;
for i=1:8
M =M +Mi (1) ;
Fz=Fz+ F zi(i);
end

alpha = M/J;
a = (F z -m2*qg)/ m2;
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h= h+ (2*v+a*deltat) *deltat/2;

theta= theta+ (2*wt+alpha*deltat) *deltat/2;
w = w + alpha*deltat;

v = v + a*deltat;

gammar (1) = asin((L/2 -cos22 5*r*sin(theta) -h)/L T);
gammar (2) =gammar (1) ;

gammar (3) = asin((L/2 -sin22 5*r*sin(theta) -h)/L T);
gammar (8) = gammar (3);

gammar (4) = asin((L/2 +sin22 5*r*sin(theta) -h)/L T);
gammar (7) =gammar (3) ;

gammar (5) = asin((L/2 +cos22 5*r*sin(theta) -h)/L T);
gammar (6) =gammar (5) ;

end

iterate2_3.m

init;

count=100000;
for i=1l:count
[h, theta, v, w,gammar] =
do3(h,theta,v,w,gammar,t_advance/count);
end
theta Anglesystem = theta/pi*180;

do3.m
function [h, theta, v, w, gammar] =
do3 (h, theta,v,w,gammar,deltat)

global F deltaF r sin22 5 cos22 5 L L T J m2 g;
Mi = zeros(1l,8);

F zi = zeros(1,8);
for i=1:8
F zi(1) = F*sin(gammar(i));
end
F zi(l) = (F+deltaF) * sin(gammar(l));
F zi(4) = F zi(1);
Mi (3) = F*sin (gammar (3)) * r*cos22 5 * cos(theta) -

F*cos (gammar (3) ) *cos22 5 *r*cos22 5 *sin(theta);

Mi (2)=Mi(3);

Mi(4) = (F+deltaF) *sin(gammar(3)) * sin22 5*r * cos(theta)
- (F+deltaF) *cos (gammar (3)) *sin22 5 * sin22 5*r *sin(theta);
Mi(l) = Mi(4);
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Mi (5) = -F*sin (gammar (5)) * sin22 5*r *cos (theta)
-F*cos (gammar (5) ) *sin22 5 * sin22 5*r *sin(theta);

Mi (8)=Mi (5);

Mi(6) = -F*sin(gammar (6)) * r*cos22 5 * cos(theta) -
F*cos (gammar (6) ) *cos22 5 *r*cos22 5 *sin(theta);

Mi (7)=Mi(6);

M=0;

F z=0;

for i=1:8
M =M +Mi(1i);
Fz=Fz+F zi(i);

end

alpha = M/J;

a = (F z -m2*qg)/ m2;

h= h+ (2*v+a*deltat) *deltat/2;

theta= theta+ (2*w+a*deltat) *deltat/2;
w = w + alpha*deltat;

v = v + a*deltat;

gammar (3) = asin((L/2 -cos22 5*r*sin(theta) -h)/L T);
gammar (2) =gammar (3) ;

gammar (4) = asin((L/2 -sin22 5*r*sin(theta) -h)/L T);
gammar (1) = gammar (4);

gammar (5) = asin((L/2 +sin22 5*r*sin(theta) -h)/L T);
gammar (8) =gammar (5) ;

gammar (6) = asin((L/2 +cos22 5*r*sin(theta) -h)/L T);
gammar (7) =gammar (6) ;

end

Q3_initm

glaobalVar;

theta max=10/180*pi;
H min = H_min/power(cos(2*theta_max),2);
objfun = @(x) [x(1)+x(2)-H min;...

-ml/m2*power (2*g*x (1) ,1/2)/ (sin (power ( (2*g*x (2) +power (-ml/
m2*power (2*g*x (1) ,1/2),2)) /power (x(2),2),1/2) *power (2*x (1)
/g,1/2))) *power (power ( (2*g*x (2) +power (-ml/m2*power (2*g*x (1
),1/2),2)) /power (x(2),2),1/2),-1)* (1-cos (power ((2*g*x (2) +p
ower (-ml/m2*power (2*g*x(1),1/2),2)) /power (x(2),2),1/2) *pow
er (2*x(1)/g,1/2)))-x(2)
17
x1 0=0.33;
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[x]=fsolve (objfun, [x1 0,H min-x1 0]);

Hl=x (1) ;

H2=x(2) ;

vli=power (2*g*x (1) ,1/2);

tO=power (2*x (1) /g,1/2);

v2=-ml/m2*vl;

n people=8;

L T=d people/ (2*sin(pi/n people))-r;

F = m2* (2*g*H2+power (v2,2))*L T/n people/power (H2,2);

Q4 _glaobalVar.m
global ml m2 H min r L d people n people
F J g L T theta deflect beta deflect beta people
H bounce beta Fi...
HO deltaF t advance;
ml=0.27 ; %DjCOOEA;
m2=3.6; $'AOEA;
H min=0.4; %D;jCOA&;?*Ax1D|%aAé
r=0.2; %$'AlAx°é&xq
L=0.22; %'A RIE
d people=0.6; S$EEO®4&x1iD;%4aAs&
J=1/4.0*m2 * power (r, 2) +1/12.0* m2 *power (L, 2); %x29 'RA;
g = 9.8;

n people=10; % EEEy
LT =2; %Ep’n

theta deflect = 1/2/180*pi;  %$'ACaD+%CIE

beta people = 2*pi/n people; SEEMDYC

beta deflect = beta people*l/ (1+2); %'ACaD+0, I16900+pAD %C
H bounce = 0.6; %p Eo, BIE

beta=[-pi/2,
-(pi/2-beta people),
-beta people/2, ...
beta people/2, ...
pi/2-beta people, ...
pi/2-beta people,
beta people/2, ...
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-beta people/2, ...
- (pi/2-beta people), ...
17

F = 252; %0y3£A|

HO=L/2;

deltaF = 0; %JaplA|

t advance = 0.1;

Fi=zeros(l,n people);

for i=1:n people
Fi(i)=F;

end

Fi(6) = F+deltalF;

Q4_initm
h=0;
x=0;
theta=0;
v _z=0;
v _x=0;
w=0;
gammar=zeros (1,n people);
for i=1:n people
gammar (i) =asin (HO/ (L _T));
end

Q4_before.m

t ball z = power (2*H bounce/g, 1/2);

t collide = 2* power (2*H bounce/g, 1/2);

v _ball z = power (2*H bounce*g,1/2);

v _ball x = v ball z * tan(theta deflect*2);
x ball = v ball x * t collide;

Q4 _do.m
function [h,x,theta,v z,v x,w,gammar]
04 do(h,x,theta,v z,v x,w,gammar,deltat, HO)

global n people F deltaF r beta L T J m2 g beta people;
Mi = zeros(l,n people);

F zi = zeros(l,n people);

F xi zeros (1,n people);

for 1=1:n people
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F zi(1) = F*sin(gammar(i));

end
F zi(6) = (Ft+deltaF) * sin(gammar (6));
for i=1:n people
F xi(i) = F*cos(gammar (i)) *sin(beta(i));
end
F xi(6) = (Ft+deltaF) * cos(gammar (6)) *sin(beta(6));
Mi(l) = -F * r * sin(gammar (1) + theta);
Mi(2) = -F*sin(gammar (2)) * cos(beta people)*r *cos(theta)
--F xi(2) * cos(beta people)*r *sin(theta);
Mi(10) = Mi(2);
Mi (3) = -F*sin(gammar (3)) * sin(beta people/2)*r *cos (theta)

--F xi1(3) * sin(beta people/2)*r *sin(theta);
Mi (9)=Mi (3);

Mi(4) = F*sin(gammar (4)) * sin(beta people/2)*r *cos (theta)
--F xi(4) * sin(beta people/2)*r *sin(theta);

Mi(8) = Mi(4);

Mi(5) = F*sin(gammar(5)) * cos(beta people)*r *cos(theta)

-F x1i(5) * cos(beta people)*r *sin(theta);
Mi (7)=Mi(5);

Mi(6)=(F+deltaF) * r * sin(gammar (6) - theta);

M=0;

F z=0;

F x=0;

for 1=1:n people
M =M +Mi (i) ;
Fz=Fz+ F zi(i);
Fx=F x + F xi(1);

end

alpha = M/J;

a z (F z -m2*g)/ m2;

a x = (F x)/m2;

h= h+(2*v_z+a z*deltat)*deltat/2;

theta= theta+ (2*w+alpha*deltat) *deltat/2;
x=x+(2*v_x+a x*deltat) *deltat/2;

w = w + alpha*deltat;

vz =v z + a z * deltat;

v x = v x +ta x * deltat;

gammar (1) = asin((HO+r*sin(theta)-h)/L T);

gammar (2) = asin((HO+cos (beta people) *r*sin(theta)-h)/L T);

gammar (10) = gammar (2) ;
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gammar (3)
asin((HO+sin (beta people/2)*r*sin(theta)-h)/L T);
gammar (9) =gammar (3) ;

gammar (4)

asin((HO-sin (beta people/2)*r*sin(theta)-h)/L T);
gammar (8) =gammar (4) ;

gammar (5) = asin((HO-cos (beta people)*r*sin(theta) -
(7)=gammar (5) ;

(6)

gammar
gammar = asin((HO-r*sin(theta)-h)/L T)
end
Q4_main.m
Q4 glaobalVar;
Q4 init;

deltaF=597.03;

HO0=0.0700;

Fi(6) = Ft+deltaFl;

Fi(5) = F*(1+1/16)

$Fi(6) = F*(1+1/8)+deltaF;

count=10000;
for i=1l:count
[h,x,theta,v z,v x,w,gammar]

)/L_T);

Q4 do(h,x,theta,v_z,v_x,w,gammar,t advance/count,HO) ;

end
theta Anglesystem = theta/pi*180;

Temp=abs (theta Anglesystem-0.5)+abs (HO-h);

Q4_main2.m
Q4 init;
count=1000;

deltaF=50;
H0=0.05;

minX=[HO,deltaF];
minResult=[0,0];
minDiff=inf;

for HO = 0.05:0.002:0.15
for deltaF=500:0.1:800
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Q4 init;

for i=l:count
[h,x,theta,v z,v Xx,w,gammar] =
Q4 do(h,x,theta,v _z,v _x,w,gammar,t advance/count,HO) ;
end
theta Anglesystem = theta/pi*180;

temp=abs (theta Anglesystem-0.5)+abs (HO-h);
if (temp<minDiff)

minX=[HO,deltaF];

minDiff=temp;

minResult=[theta Anglesystem,h];

end
end
end
w2eu2_8 z.m
global ml m2 H min r L d people n people
F J g L T theta deflect beta deflect beta people

H bounce beta Fi...
HO deltaF t advance;
ml=0.27 ;
m2=3.6;
H min=0.4;
r=0.2;
1L=0.22;
d people=0.6;
J=1/4.0 * m2 * power(r, 2) + 1/12.0* m2 *power (L, 2);
g = 9.8;

n people=10;
LT =2;

theta deflect = 1/2/180%*pi;
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beta people = 2*pi/n people;
beta deflect = beta people*l/ (1+2);
H bounce = 0.6;

beta=[-pi/2,
- (pi/2-beta people),
-beta people/2,...
beta people/2, ...
pi/2-beta people, ...
pi/2,
pi/2-beta people,
beta people/2, ...
-beta people/2,...
-(pi/2-beta people), ...
17

F = 252;

HO=L/2;

deltaF = 0;

t advance = 0.1;

Fi=zeros(l,n people);

for i=1:n people
Fi(i)=F;

end

Fi(6) = F+deltakF;

w2eu2_8_y.m
function e point = wZ2euZ2 8 y(w x,w y,w Zz,psai)

Matrix y=[cos(psai) 0 sin(psai) O0;
01 0 0;
-sin(psai) 0 cos(psai) O;
000 1;]*[w x;w y;w z;1;];

e point=zeros (1, 3);

e point (1l)=Matrix y(1);
e point (2)=Matrix y(2);
e point (3)=Matrix y(3);

end

wZeuz 8 x.m
function e point = w2eu2 8 x( w X,w y,w z,theta)
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Matrix x=[1 0 0 O;

0 cos(theta) -sin(theta) O0;

0 sin(theta) cos(theta) O0;

000 1;]*[wx ,wy;, wz; 1;];

e point=zeros(1l,3);
e point (l)=Matrix x(1);
e point (2)=Matrix x(2);
e point (3)=Matrix x(3);

end

update shaft angle.m

function [ shaft stress direction ] =
update shaft angle(shaft stress direction, n_shaft,
points init)

for i=1:8

shaft stress direction(i) =
acos (abs ((points init (i, 1) *n shaft (l)+points init(i,2)*n_s
haft (2)+points init(i,3)*n shaft(3))/ ((power (points init('

;1) ."2+points init (i,2)."2+points init(i,3).72,1/2)) * (powe
r(n_shaft(l) .”2+n_shaft(2) .”2+n _shaft(3).72,1/2)))));

end

end

pre do2 8.m
function [ h, theta,v,w,gammar,deltat ] =
pre do2 8 (h,theta,v,w,gammar,deltat)

global F r L L T J m2 g sin22 5 sin67 5;
Mi = zeros (1

,8) ;
F zi =zeros( , 8)
F zi(2)= F(2)*sin(gammar (2));
F zi(5)= F(5)*sin(gammar (5))

F z=F zi(1)+F zi(2);
a = (F z -m2*qg)/ m2;
Mi (2) = F(2)*sin (gammar (2)) *sin22 5*r *cos (theta)
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-F(2) *cos (gammar (2)) *sin22 5 * sin22 5*r *sin(theta);

Mi (5) = F(5) *sin (gammar (5) ) *sin22 5*r *cos (theta)
-F(5) *cos (gammar (5)) *sin22 5 * sin22 5*r *sin(theta);
M=Mi (2) +Mi (5) ;

alpha = M/J;

theta= theta+ (2*wt+alpha*deltat) *deltat/2;

w = w + alpha*deltat;

h= h+ (2*v+a*deltat) *deltat/2;
v = v + a*deltat;

gammar (1) = asin((L/2+r*sin(theta)*sin22 5-h)/L T);
gammar (2) = asin((L/2-r*sin(theta)* 51n22_5 h)/L T);
gammar (3) = asin((L/2-r*sin(theta)*sin67 5-h)/L T);
gammar (4) = asin((L/2-r*sin(theta)*sin67 5-h)/L T);
gammar (5) = asin((L/2-r*sin(theta)*sin22 5-h)/L T);
gammar (6) = asin((L/2+r*sin(theta)*sin22 5-h)/L T);
gammar (7) = asin((L/2+r*sin(theta)*sin67 5-h)/L T);
gammar (8) = asin((L/2+r*sin(theta)* 51n67_5 h)/L T);
end

iterate.m

init;

global t advance F;
count=10;

t=1000;

psai=0;
theta=0;
h=0;

n shaft=[0 -1 0];
for i=l:count

[ h, theta,v,w,gammar,deltat ] =
pre do2 8 (h,theta,v,w,gammar,t advance/count);
end
for i=l:count

[h,psai,v,w,points, gammar] =
change shaft y(F,h,psai,v,w,points,shaft stress direction,
gammar, t advance/count) ;

[h, theta,v,w,points, gammar] =
change shaft x(F,h,theta,v,w,points,shaft stress direction
,gammar, t advance/count) ;
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[n shaft, angle]=circle equation(theta,psai);

shaft stress direction=update shaft angle(shaft stress dir
ection, n_shaft, points init);

end

angle Anglesystem =angle/pi*180;
theta Anglesystem =theta/pi*180;
psal Anglesystem =psai/pi*180;

init.m
global L L T sinéd5;
h=0;
theta=0;
v=0;
w=0;
gammar=zeros (1, 8);
for i=1:8
gammar (i) =asin(L/(2*L T));

end

shaft stress direction = zeros(1l,8);
shaft stress direction(l) = pi/8;
shaft stress direction(2) = pi/8;
shaft stress direction(3) = 3*pi/8;
shaft stress direction(4) = 3*pi/8;
shaft stress direction(5) = pi/8;
shaft stress direction(6) = pi/8;
shaft stress direction(7) = 3*pi/8;
shaft stress direction(8) = 3*pi/8;
points=zeros (8, 3) ;

points (1, :)=[0 -0.2 0];
points (2, :)=[-0.2*sin45 -0.2*sin45 0];
points (3,:)=[-0.2 0 0];
points (4, :)=[-0.2*sin45 0.2*sin45 0];
points (5,:)=[0 0.2 07];
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[0.2*s1in45 0.2*sin45 0];
(0.2 0 0]
[0.2*%s1in45 -0.2*sin45 0];

points (6, :)
points (7, :)
points (8, :)

points init=zeros(8,3);

points init(l,:)=[0 -0.2 0];

points init(2,:)=[-0.2*sin45 -0.2*sin45 0];
points init(3,:)=[-0.2 0 0];

points init(4,:)=[-0.2*sin45 0.2*sin45 0];
points init(5,:)=[0 0.2 0];

points init (6,:)=[0.2*sind45 0.2*sin45 0];
points init(7,:)=[0.2 0 0];

points init(8,:)=[0.2*sind45 -0.2*sind45 0];
do2 8.m

function [h, theta,v,w,gammar] =

do2 8 (h,shaft stress direction,v,w,gammar,deltat)

global F deltaF r L L T J m2 g sin67 5 sin22 5;
Mi = zeros (1, 8);

F zi = zeros(1,8);
for i=1:8

F zi(i) = F*sin(gammar (i));
end
F zi(l) = (F+deltaF) * sin(gammar(l));
Mi (1) = - (F*sin (gammar (1))
*cos (shaft stress direction(l))*r *cos (theta)
-F*cos (gammar (1) ) *cos (shaft stress direction(1l)) *
shaft stress direction(l)*r *sin(theta));
Mi(2) = F*sin(gammar (2)) *cos(shaft stress direction(2))*r
*cos (theta)
-F*cos (gammar (2) ) *cos (shaft stress direction(2)) *
shaft stress direction(2)*r *sin(theta);
Mi(3) = F*sin(gammar (3)) *cos(shaft stress direction(3))*r
*cos (theta)
-F*cos (gammar (3) ) *cos (shaft stress direction(3)) *
shaft stress direction(3)*r *sin(theta);
Mi(4) = F*sin(gammar (4)) *cos(shaft stress direction(4))*r
*cos (theta)
-F*cos (gammar (4) ) *cos (shaft stress direction (4)) *
shaft stress direction(l)*r *sin(theta);
Mi (5) = F*sin(gammar (5)) *cos(shaft stress direction(5))*r

*cos (theta)
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-F*cos (gammar (5) ) *cos (shaft stress direction(5)) *
shaft stress direction(l)*r *sin(theta);

Mi (o) = - (F*sin (gammar (6))
*cos (shaft stress direction(6))*r *cos (theta)
-F*cos (gammar (6) ) *cos (shaft stress direction(6)) *
shaft stress direction(l)*r *sin(theta));

Mi(7) = - (F*sin (gammar (7))
*cos (shaft stress direction(7))*r *cos (theta)
-F*cos (gammar (7)) *cos (shaft stress direction (7)) *
shaft stress direction(l)*r *sin(theta));

Mi (8) = - (F*sin (gammar (8))
*cos (shaft stress direction(8))*r *cos (theta)
-F*cos (gammar (8) ) *cos (shaft stress direction(1l)) *

shaft stress direction(l)*r *sin(theta));

M=0;

F z=0;

for i=1:8
M =M +Mi(1);
Fz=Fz+ F zi(i);

end

alpha psai = M/J;

a psal = (F z -m2*g)/ m2;

h= h+(2*v+a psai*deltat) *deltat/2;

psai= psai+ (2*wtalpha psai*deltat) *deltat/2;
w = w + alpha psai*deltat;

v = v + a psai*deltat;

gammar (1) =

asin((L/2-r*sin(theta) *cos (shaft stress direction(l))-h)/L
T
gammar (2) =
asin((L/2-r*sin(theta) *cos (shaft stress direction(2))-h)/L
T
gammar (3) =
asin((L/2-r*sin(theta) *cos (shaft stress direction(3))-h)/L
1)
gammar (4) =
asin((L/2+r*sin(theta) *cos (shaft stress direction(4))-h)/L
1)
gammar (5) =
asin((L/2+r*sin(theta) *cos (shaft stress direction(5))-h)/L

1)
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gammar (6) =

asin((L/2+r*sin(theta) *cos (shaft stress direction(6))-h)/L
T);
gammar (7) =
asin((L/2+r*sin(theta) *cos (shaft stress direction(7))-h)/L
T);
gammar (8) =
asin((L/2-r*sin(theta) *cos (shaft stress direction(8))-h)/L
T);
end

glaobalVar.m

global ml m2 H min r L d people n people F deltaF t advance
J g sin4d5 sin22 5 sin67 5 L T;

ml=0.27 ;

m2=3.6;

H min=0.4;

r=0.2;

d people=0.6;
n_people=8;

deltaF = 10;

t advance=0.1;

J=1/4.0 * m2 * power(r, 2) + 1/12.0* m2 *power (L, 2);
sin45 = power (2,-1/2);

sin22 5 = sin(pi/8);

sin67 5 = sin(3*pi/8);
g .85
1.

I
[N

7;

40



circle equation.m
function [n shaft, angle] = circle equation( theta,psai )

nl=[{0 0 1],

n2=zeros (1, 3);

pointl = w2eu2 8 x(nl(l),nl(2),nl(3),theta);

point2 = w2eu2 8 y(pointl(l),pointl(2),pointl(3),psai)

for i=1:3
n2 (i) = point2(i);
end

cos_angle =
(n1(1)*n2(1)+nl(2)*n2(2)+nl (3)*n2(3))/((((nl(l)."2+nl (2
( A

A
.

)
1/2

2+4n1(3) .72)) .~ (1/2))* (((n2(1) ."2+n2(2) ."2+n2(3) ."2)) .

)))

angle = acos (abs(cos angle));

n_ shaft = [n2 (1) *n2(3) n2(2)*n2(3)
-n2(1)*n2(1)-n2(2)*n2(2) 1;

end

change_shaft z.m

function [h,psai,v,w,gammar] =
change shaft z(F,h,psai,v,w,shaft stress direction,gammar,
deltat)

end

change shaft y.m

function [h,psai,v,w,points, gammar] =
change shaft y(F,h,psai,v,w,points,shaft stress direction,

gammar,deltat)

global r L L T J m2 g;

Mi = zeros(1l,8);
F zi = zeros(1,8);
for i=1:8
F zi(1) = F(1)*sin(gammar (1));

end
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Mi (1) = -(F (1) *sin (gammar (1))

*cos (shaft stress direction(l))*r *cos (psai)
-F (1) *cos (gammar (1)) *cos (shaft stress direction(l)) *
cos (shaft stress direction(l))*r *sin(psai));

Mi (2) = F(2) *sin (gammar (2) )
*cos (shaft stress direction(2))*r *cos (psai)
-F(2) *cos (gammar (2) ) *cos (shaft stress direction(2)) *
cos (shaft stress direction(2))*r *sin(psai);

Mi (3) = F(3) *sin (gammar (3))
*cos (shaft stress direction(3))*r *cos (psai)
-F(3) *cos (gammar (3) ) *cos (shaft stress direction(3)) *
cos (shaft stress direction(3))*r *sin(psai);

Mi (4) = F(4)*sin (gammar (4))
*cos (shaft stress direction(4)) *r *cos (psai)
-F(4) *cos (gammar (4) ) *cos (shaft stress direction(4)) *
cos (shaft stress direction(4))*r *sin(psai);

Mi (5) = F(5) *sin (gammar (5) )
*cos (shaft stress direction(5)) *r *cos (psai)
-F(5) *cos (gammar (5) ) *cos (shaft stress direction(5)) *
cos (shaft stress direction(5))*r *sin(psai);

Mi (o) = - (F(6) *sin (gammar (6))
*cos (shaft stress direction(6)) *r *cos (psai)
-F (6) *cos (gammar (6) ) *cos (shaft stress direction(6)) *
cos (shaft stress direction(6))*r *sin(psai));

Mi (7) = - (F(7) *sin (gammar (7))
*cos (shaft stress direction(7))*r *cos (psai)
-F(7) *cos (gammar (7)) *cos (shaft stress direction(7)) *
cos (shaft stress direction(7))*r *sin(psai));

Mi (8) = -(F(8) *sin (gammar (8))
*cos (shaft stress direction(8))*r *cos (psai)
-F(8) *cos (gammar (8) ) *cos (shaft stress direction(8)) *

cos (shaft stress direction(8))*r *sin(psai));

M=0;

F z=0

for i=1:8
M =M +Mi(1);
Fz=Fz+ F zi(1);

end

alpha psai = M/J;

a psal = (F z -m2*g)/ m2;

psai= psai+ (2*wtalpha psai*deltat) *deltat/2;

42



range w =(2*wt+alpha psai*deltat) *deltat/2;
w = w + alpha psai*deltat;
v = v + a psai*deltat;

for i=1:8
e point
=w2eu2 8 y(points(i,1l),points(i,2),points(i,3),range w);
points(i,1) = e point(l);
points(i,2) = e point(2);
points(i,3) = e point(3);
end
for i=1:8
points (i, 3) = points (i, 3)+h;
end
gammar (1) = asin((L/2-points(1,3))/(L T));
gammar (2) = asin((L/2-points(2,3))/(L T));
gammar (3) = asin((L/2-points(3,3))/(L T));
gammar (4) = asin((L/2-points(4,3))/(L T));
gammar (5) = asin((L/2-points(5,3))/(L T));
gammar (6) = asin((L/2-points(6,3))/(L T));
gammar (7) = asin((L/2-points(7,3))/(L T));
gammar (8) = asin((L/2-points(8,3))/(L T));
end

change_shaft x.m

function [h, theta,v,w,points, gammar] =
change shaft x(F,h,theta,v,w,points,shaft stress direction
, gammar,deltat)

global r L L T J m2 g;

Mi = zeros(1l,8);
F zi = zeros(1,8);
for i=1:8

F zi(1) = F(1)*sin(gammar (1));
end
Mi (1) = -(F(1l)*sin (gammar (1))
*sin(shaft stress direction(l))*r *cos (theta)
-F (1) *cos (gammar (1)) *sin (shaft stress direction(l)) *
sin(shaft stress direction(l))*r *sin(theta));
Mi(2) = F(2)*sin (gammar (2))
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*sin(shaft stress direction(2))*r *cos (theta)

-F(2) *cos (gammar (2) ) *sin (shaft stress direction(2)) *
sin (shaft stress direction(2))*r *sin(theta);

Mi (3) = F(3) *sin (gammar (3))
*sin(shaft stress direction(3)) *r *cos (theta)
-F(3) *cos (gammar (3) ) *sin (shaft stress direction(3)) *
sin (shaft stress direction(3))*r *sin(theta);

Mi (4) = F(4)*sin (gammar (4))
*sin(shaft stress direction(4)) *r *cos (theta)
-F(4) *cos (gammar (4) ) *sin (shaft stress direction(4)) *
sin (shaft stress direction(4))*r *sin(theta);

Mi (5) = F(5) *sin (gammar (5) )
*sin(shaft stress direction(5)) *r *cos (theta)
-F(5) *cos (gammar (5) ) *sin (shaft stress direction(5)) *
sin(shaft stress direction(5))*r *sin(theta);

Mi (o) = - (F(6) *sin (gammar (6))
*sin(shaft stress direction(6)) *r *cos (theta)
-F(6) *cos (gammar (6) ) *sin (shaft stress direction(6)) *
sin(shaft stress direction(6))*r *sin(theta));

Mi (7) = - (F(7)*sin (gammar (7))
*sin (shaft stress direction(7))*r *cos (theta)
-F(7)*cos (gammar (7)) *sin(shaft stress direction (7)) *
sin(shaft stress direction(7))*r *sin(theta));

Mi (8) = - (F(8) *sin (gammar (8))
*sin(shaft stress direction(8)) *r *cos (theta)
-F(8) *cos (gammar (8) ) *sin (shaft stress direction(8)) *

sin(shaft stress direction(8))*r *sin(theta));

M=0;

F z=0;

for i=1:8
M =M +Mi (1) ;
Fz=Fz+ F zi(i);

end

alpha theta = M/J;

a theta = (F_z -m2*g)/ m2;

h= h+(2*v+a theta*deltat) *deltat/2;

theta= theta+ (2*wt+alpha theta*deltat) *deltat/2;
range w=(2*w+talpha theta*deltat) *deltat/2;

w = w + alpha theta*deltat;

v = v + a theta*deltat;

for i=1:8
e point
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=w2eu2 8 x(points(i,1),points(i,2),points(i,3),range w);

points(i,1) = e point(l);

points(i,2) = e point(2);

points(i,3) = e point(3);
end
gammar (1) = asin((L/2-points(1,3)-h)/(L T));
gammar (2) = asin((L/2-points(2,3)-h)/(L T));
gammar (3) = asin((L/2-points(3,3)-h)/(L T));
gammar (4) = asin((L/2-points(4,3)-h)/(L T));
gammar (5) = asin((L/2-points(5,3)-h)/(L T));
gammar (6) = asin((L/2-points(6,3)-h)/(L T));
gammar (7) = asin((L/2-points(7,3)-h)/(L T));
gammar (8) = asin((L/2-points(8,3)-h)/(L T));

end
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