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MATLAB f&F¢:
F— R

dega=39;

degb=54;

degc=36;

height=3;
montharry=(31,28,31,30,31,30,31,31,30,31,30,311];
timemonth=10;

timeday=22;

timeorder=0;

timenow=9-4/60* (120-116-23/60-29/3600) :1/60:15-4/60* (120-116-23/60-29
/3600) ;

alpha=[];

for i=l:timemonth-1

timeorder=montharry (i) +timeorder;

end

timeorder=timeorder+timeday;

deg =(dega+degb/60+degc/3600) *pi/180;
sigma=23.45*sin (2*pi* (284+timeorder) /365) *pi/180;
timeomega=(15* (timenow+timesub (timeorder) /60-12))/180*pi;
alpha=asin((sin(deg) *sin (sigma) tcos (deg) *cos (sigma) *cos (timeomega))) ;
shadow=height./tan (alpha) ;

plot(9:1/60:15,shadow, "k');

xlabel ("E+¥4 (h) ') ;

ylabel ('O°%x (m) ") ;

B

tic;

Beijintime=14+42/60;

problem2length=sqrt (x.*x+y.*y) ;
problem2length=problem2length’;

dega=39;

degb=54;

degc=36;
montharry=[31,28,31,30,31,30,31,31,30,31,30,311;
timemonth=4;

timeday=18;

timeorder=0;
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for i=l:timemonth-1
timeorder=montharry (i) +timeorder;
end
timeorder=timeorder+timeday;
problem2shadowcollect=[];
problem2take=[];
for timecheck=12:4/60:18
timenow=timecheck:3/60:timecheck+3/60*20;
for height=0:0.1:8
for deg= (0:0.1:90)*pi/180
sigma=23.45*sin (2*pi* (284+timeorder) /365) *pi/180;
timeomega=(15* (timenow-12))/180*pi;
alpha=asin((sin(deg) *sin (sigma) tcos (deg) *cos (sigma) *cos (timeomega))) ;
if abs(height/tan (alpha(l))-problem2length(1))>0.02
continue;
end
problem2shadowX=height./tan (alpha) ;
problem2shadowcollect=[problem2shadowcollect;problem2shadowX];
problem2take=[problem2take;deg/pi*180, height, timecheck, 60* (timecheck-
Beijintime) /44120, timeorder];
end
end
end
problem2check=inf;
findcheck=inf;
problem2nearbest=[];
for i=l:size (problem2shadowcollect, 1)
problem2check=min (problem2check, sum (abs (problem2shadowcollect (i, :) -pr
oblem2length)));
if sum(abs (problem2shadowcollect (i, :)-problem2length))<=0.05
problem2nearbest=[problem2nearbest;i];

end

if problem2check==sum(abs (problem2shadowcollect (i, :)-problem2length))
findcheck=i;

end

end

problem2nearbestinfo=[];

for i=l:size (problem2nearbest,1)

problem2nearbestinfo=[problem2nearbestinfo;problem2take (problem2nearb
est(i),:)];

end
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figure (1) ;

hold on;

for i=1:5

scatter (0:3:60,problem2shadowcollect (problem2nearbest (i), :), "'s")
end

scatter (0:3:60,problem2shadowcollect (findcheck, :),"'*");
scatter(0:3:60,problem2length) ;

figure (2);

scatter (problem2nearbestinfo(:,4),problem2nearbestinfo(:,1));

toc;

=R

tic;

Beijintime=13+9/60;

dega=39;

degb=54;

degc=36;
montharry=[31,28,31,30,31,30,31,31,30,31,30,311;
timemonth=4;

timeday=18;

timeorder=0;
problem2length=sqrt (x.*x+y.*y) ;
problem2length=problem2length’;

problem2shadowcollect=[];
problem2take=[];
for timeorder =1:1:365
for timecheck=12:4/60:18
timenow=timecheck+9/60:3/60:timecheck+1+9/60;
timenow=timecheck:3/60:timecheck+3/60*20;
for height=4:0.1:6
for deg= (0:1:90) *pi/180
sigma=23.45*sin (2*pi* (284+timeorder) /365) *pi/180;
timeomega=(15* (timenow + timesub (timeorder) /60 - 12))/180*pi;
alpha=asin((sin(deg) *sin (sigma) tcos (deg) *cos (sigma) *cos (timeomega))) ;
if abs(height/tan (alpha(l))-problem2length(1))>0.02

continue;
end
if abs(height/tan (alpha(21))-problem2length(21))>0.02

continue;
end
problem2shadowX=height./tan (alpha) ;
problem2shadowcollect=[problem2shadowcollect;problem2shadowX];
problem2take=[problem2take;deg/pi*180, height, timecheck, 60* (timecheck-
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Beijintime) /44120, timeorder];
end
end
end

end

problem2check=inf;

findcheck=inf;

problem2nearbest=[];

for i=l:size(problem2shadowcollect, 1)

problem2check=min (problem2check, sum (abs (problem2shadowcollect (i, :) -pr
oblem2length)));

if sum(abs (problem2shadowcollect (i, :)-problem2length))<=0.05

problem2nearbest=[problem2nearbest; i, sum(abs (problem2shadowcollect (i,

:)-problem2length))];

end

if problem2check==sum(abs (problem2shadowcollect (i, :)-problem2length))
findcheck=i;

end

end

problem2nearbestinfo=[]

for i=l:size (problem2nearbest,1)

problem2nearbestinfo=[problem2nearbestinfo;problem2take (problem2nearb
est(i,1),:),problem2nearbest (i, 2)];

end

figure (1) ;

hold on;

for i=1:5

scatter (0:3:60,problem2shadowcollect (problem2nearbest (i), :),"'s");
end

scatter (0:3:60,problem2shadowcollect (findcheck, :),"'*");
scatter(0:3:60,problem2length) ;

figure (2);

scatter (problem2nearbestinfo(:,4),problem2nearbestinfo(:,1));

figure (3);

scatter3 (problem2nearbestinfo(:,4),problem2nearbestinfo(:,1),problem?2
nearbestinfo(:,5))

B FREFF-

tic:
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Beijintime=8+55/60;

dega=39;

degb=54;

degc=36;

%height=3;
montharry=[31, 28, 31, 30, 31, 30, 31, 31, 30, 31, 30, 31];
timemonth=7;

timeday=13;

timeorder=0;

problem2length=xx;
problem2length=problem2length’ ;

for i=1:timemonth-1
timeorder=montharry (i) +timeorder;

end

timeorder=timeorder+timeday ;% REFS
%deg =(dega+tdegb/60+degc/3600)*pi/180; % HJHh%:F
problem2shadowcollect=[];

problem2take=[];

%for timeorder =1:1:365

for timecheck=6:4/60:12

%t imenow=timecheck+55/60+6/60:2/60:timecheck+1+33/6
0+6/60;
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timenow=timecheck:2/60:timecheck+2/60*19;%%n_E & &
FHES A1 PR PRI 2
for height=684
for deg= (0:0.1:90)*pi/180
sigma=23. 45%sin (2%pi* (284+timeorder) /365)*pi/180; %
IREEA - NFEIRGE
timeomega= (15% (timenow+timesub (timeorder) /60-12)) /1
80%p1 % B A
alpha=asin((sin(deg)*sin(sigma)+cos (deg) *cos (sigma)
*cos (timeomega))); % =mEA
if
abs (height/tan(alpha (1)) —problem2length(1))/342>0. 2
continue;
end
if
abs (height/tan (alpha (20) ) -problem2length (20)) /342>0
.2
continue;

end

problem2shadowX=height. /tan(alpha) ;
problem2shadowcollect=[problem2shadowcollect;proble
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m2shadowX] ;
problem2take=[problem2take;deg/pi*180, height, timech
eck, 60* (timecheck—Bei jintime) /4+120, timeorder] ;
%scatter (timenow, problem2shadowX) ;

%hold on

end

end

end

%end

problem2check=inf;

findcheck=inf;

problem2nearbest=[];

for i=1:size (problem2shadowcollect, 1)
problem2check=min (problem2check, sum(abs (problem2sha
dowcollect (i, :) -problem2length))/342) ;

if
sum (abs (problem2shadowcollect (i, :) -problem2length) /
342)<=0. 25

problem2nearbest=[problem2nearbest;i, sum(abs (proble
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m2shadowcollect (i, ;) -problem2length)) ];

end

if
problem2check==sum (abs (problem2shadowcollect (i, :)
roblem2length) /342)
findcheck=1;
end

end

problem2nearbestinfo=[];

for i=1:size(problem2nearbest, 1)

problem2nearbestinfo=[problem2nearbestinfo;problem2
take (problem2nearbest (i), :), problem2nearbest (i, 2) ];

end

figure (1) ;

hold on

scatter (0:2:38, problem2shadowcollect (findcheck, :) /3
42,° %) ;

scatter (0:2:38, problem2length/342) ;
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for i=1:4

scatter (0:2:38, problem2shadowcollect (problem2nearbe
st (i), :)/342,°s’);

end

figure (2) ;

scatter (problem2nearbestinfo(:, 4), problem2nearbesti

nfo(:,1));

toc;

R0 HHIENL:

tic;

Bei jintime=8+55/60;
dega=39;

degh=54;

degc=36;

%height=3;
montharry=[31, 28, 31, 30, 31, 30, 31, 31, 30, 31, 30, 31];
timemonth=7;
timeday=13;
timeorder=0;
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problem2length=xx;

problem2length=problem2length’ ;

for i=1:timemonth-1
timeorder=montharry (i) +timeorder;

end

timeorder=timeorder+timeday ;% TEFS

%deg =(degatdegb/60+degc/3600)*pi/180; % {Hh&fF
problem2shadowcollect=[];

problem2take=[];

for timeorder =1:1:365

for timecheck=6:4/60:12

%t imenow=timecheck+55/60+6/60:2/60:timecheck+1+33/6
0+6/60;
timenow=timecheck:2/60:timecheck+2/60%19;%%bp _E & &
FHES A1 P OKFHE 2

for height=684

for deg= (0:1:90)*pi/180

sigma=23. 45%sin (2*pi* (284+timeorder) /365)*pi/180; %
IR - NREERG R

timeomega=(15% (timenow+timesub (timeorder) /60-12)) /1
80%pi ; % I FA
alpha=asin((sin(deg)*sin(sigma)+cos (deg) *cos (sigma)
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*cos (timeomega))): % =mEA

if

abs (height/tan(alpha(1))-problem2length(1))/342>0. 2
continue;

end

if

abs (height/tan (alpha(20) ) -problem2length (20)) /342>0

.2
continue;

end

problem2shadowX=height. /tan(alpha) ;
problem2shadowcollect=[problem2shadowcollect ;proble
m2shadowX] ;
problem2take=[problem2take;deg/pi*180, height, timech
eck, 60* (timecheck-Bei jintime) /4+120, timeorder] ;
%scatter (timenow, problem2shadowX) ;

%hold on

end

end

end

end
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problem2check=inf;

findcheck=inf;

problem2nearbest=[];

for i=1:size(problem2shadowcollect, 1)
problem2check=min (problem2check, sum(abs (problem2sha
dowcollect (i, ;) -problem2length)) /342) ;

if
sum (abs (problem2shadowcollect (i, :) -problem2length) /
342) <=0. 2

problem2nearbest=[problem2nearbest;i, sum(abs (proble
m2shadowcollect (i, :)—problem2length)) ];

end

if
problem2check==sum (abs (problem2shadowcollect (i, :)—p
roblem2length) /342)

findcheck=1;
end
end
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problem2nearbestinfo=[];

for i=1:size(problem2nearbest, 1)

problem2nearbestinfo=[problem2nearbestinfo;problem2
take (problem2nearbest (i), :), problem2nearbest (i, 2) ];

end

figure (1) ;

hold on

scatter (0:2:38, problem2shadowcollect (findcheck, :) /3
42,° %) ;

scatter (0:2:38, problem2length/342) ;

figure (2) ;
scatter (problem2nearbestinfo(:, 4), problem2nearbesti
nfo(:,1));

figure (3) ;

scatter3 (problem2nearbestinfo(:, 4), problem2nearbest
info(:, 1), problem2nearbestinfo(:, 5)) ;
toc;
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