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sigma = 126; % {Fdi¥, fh. XK

L =100; % <A, fb. K
R=20; X A, al, K
W= 20; % iR, A, X

% E TR
f o= @(x, y) exp(-(x."2 + y.%2) [/ (2 * sigma"2));

¥ iRE—ABA8 (EMES)
I1 = integral2(f, -R-L/2, -L/2, @(x)-W/2-sgrt{R*2 - (x + L/2).%2),
@{x)W/2+sqrt(R*2 - {x + L/2).72));

% iHNE-ABSE (hAES)
I2 = integral2(f, -L/2, L/2, -W/2-R, W/2+R);

% = Ram CEM )
I3 = integral2(f, L/2, R+L/2, @(x)-W/2-sqrt{R"2 - (x - L/2).72),
@(x)W/2+sqrE(R 2 - (x - Lf2).%2));

% HHHeRe
pod = (1 / {2 * pi * sigma*2)) * {I1 + I2 + I3);

% SoRism
disp(['The probability p{@,®8) is: ', num2str{p@e)]);

function [d,I]=x2

sigma = 120; % FEX

L = 100; % SR

R = 28; X #if5EE

W= 20; % HEMRE
H=25; % M

sigma_z = 48; X Z pUiRE
11 = 128;

hé = 158&;

f=@(x, v) (1 /(2™ pi* sigma~2)) * exp(-(x.%2 + y."2) / (2 * sigma"2)};
Phi = @(x) normcdf(x, @, 1);
dm=1/{1 - Phi{(1l1l - h8) / sigma_z));

% ELER g(2)

H



g_z = @z) (1/sigma_z)}*dm * (1 / sgrt(2 * pi} ) * exp(-{{z - h@)."2) / (2 *
sipma_z"2));

Etest=intepral(@({z) g_z(z2),128,268);

fun = @(x,y,z) F(x,y).%g_z(z);

d = 152.5:1:188@;

I1 = arrayfun(@(d) intepral3{@(x, ¥, 2) f(x, ¥) .* p z(2), -L/2, L/2, -W/2,
Wf2, 11, d=R=H/2), d};

12=(];

I3=(];

14=[];

IS=arrayfun{@(d) integral(@(z) p_z(z), d-H/2,d+H/2), d);

I5=0.883734%15;

I6=[];

I7=(];

I8=(];

for i=1:length(d)
dx=0.5;
dy=8.5;
dz=H.5;
XLl i 12
T Wit ESm
sum=8;

% irHESm

zmin = d(i) - R - 8.5 * H;

zmax = d(i) - @8.5 * H;

xmin = @(z) -L/2-sgqrt{R"2 - {d{i} - z - H/2)."2);
xmax = @(z) -L/2;

ymin = @{x,z) -W/2-sqrt(R*2 = (d{i) - z = Hf2)."2=(n+L/2)."2);
ymax = @(x,z) W/ 24sqrt(R*2 = (d(i) - z = H/Z)."2=-(x+4L/2).%2);
for z = min:dz:zmax
xl=xmin(z);
xu=xmax(z);
Tor x =xl:dx:xu

wl=ymin(x,z};

yu=ymax(x,z);

for v =yl:idy:yu

sum = sum + fun(x,y,z) * dx * dy * dz;

end
end
end
I2=[I2 sum];

bt Ao

% MRS

sum=8;

% HNRESm

zmin = d(i) - R - 8.5 * H;

zmax = d(i) - 8.5 * H;

¥min = -8.5%L;

xmax = 8,5%L;

ymin = @z} -W/2-sgrt{R°2 - (d(i) - z - H/2).72);

ymax = @z} W/ 2+sqrt(R*2 - (d{i) - z - H/2)."2);

sum= @;
for z = zmin:dz:zmax

¥1l=xming




XU=Xmax;

for ¥ =xl:dx:xu
yl=ymin{(z);
yusymax(z);
for y =yl:dy:yu

sum = sum + fun(x,y,z} * d= * dy * dz;

end
end
end
I3=[I3 sum];

LW I

EmtESR
sum=@;
p e £ Fr
zmin = d{i) - R - 8.5 * H;
zmax = d(i) - 8.5 * H;
xmin = @{z) L/2;
xmax = @(z) L/2+sgrt{R"2 - (d{i) - z - H/2)."2);
ymin = @(x,2z) -W/2-sqrt(R*2 - (d(i) - z - H/2}."2-(n-L/2)."2);
ymax = @{x,2) W/ 24sgrt(R"2 - (d(i) - z - Hf2).22-(x-L/2).22);
sum= @;
for z = zmin:dz:zmax
xl=xmin{z};
Hu=xmax(z);

for x =xl:dx:xu
yl=ymin(x,z);
yus=ymax{x,z);
for vy =yl:idy:yu

sum = sum + fun{x,y,z) * dx * dy * dz;
end
end
end
I4=[I4 sum];

XLLTFiEH Is

% HiGitEen

sUm=8;

bR £ 2

zminm = d{i) + 8.5 ¥ H;

zmax = d(i1) +R+ 8.5 = H;

xmin = @(z) -L/2-sqrt(R"2 - (d(i) - z + H/2)."2);

xmax = @(z) -L/Z;

ymin = @{x,z) -W/2-sqrt(R*2 - (d(i) - z + H/2).*2-(®+L/2}."2};
ymax = @(x,z) W/ 24sgrt(R"2 - (d(i) - z + H/2).22-(x4L/2).42);
for z = zmin:dz:zmax

xl=xmin{z);

xu=xmax(z);

for x =xl:dx:xu
yl=ymin(x,z);
yusymax{x,z);
for ¥ =yl:dy:yu

sum = sum + Tum{x,y,z)} * dx * dy * dz;
end

26




end
end
I6=[I6 sum];

L TNy

% Ve

sum=8;

% ituYSa

zmin = d(i) + @.5 * H;

zmax = d(i) +R+ 8.5 * H;

¥min = @(z) -L/2;

xmax = @(z) L/2;

ymin = @(x,z) -W/2-sqrt(R*2 - (d{i) - z + H/2)."2);
ymax = @{x,z) W/2+sqrt(R*2 - (d(i) - z + H/2)."2);
for z = zmin:dz:zmax

xl=xmin{z};

xu=xmax(z);

for » =xl:dx:xu
yl=ymin(x,z);
yu=ymax{x,z);
for y =yl:dy:yu

sum = sum + fun{x,y,z) = dx * dy * dz;
end
end
end
I7=[17 sum];

4 4 4 A o B
X WSS
SuMm=8;
T EREGR
zmin = d(i) + 8.5 * H;
zmax = d(i) +R+ 8.5 * H;
xmin = @(z) L/2;
wmax = @(z) L/2+R;
ymin = @(x,z) -W/2-sqrt(R*2 - {d{i) - z + Hf2)."2=(m-L/2).%2);
ymax = @(x,z) W/2+sqrt{R*2 - (d(i) - z + H/2)."2-(x-L/2)."2);
for z = zmin:dz:zmax
xl=xmin(z);
®Ku=xmax(z);
for x =xl:dx:xu
yl=ymin{x,z};
yu=ymax(x,z);
for y =yl:dy:yu

sum = sum + fun{x,y,z) * dx * dy * dz;
end
end
end
I8=[I8 sum];
end
I=T14124T3+T4+I54I6417+18;
[peak,i]=max({I});
peak_d=d{i);




:Hiifaii

function [d,I]=x3

sipma = 120; % Huf¥E

L = 100; % Bl
R=20; % fi5%E

W= 20; % HEEWN
H=25; ¥ &M

sigma_z = 40; X Z PUERAEEE
11 = 128;

he = 15@;

F=@(x, y) (1/ (2 *pi* sigma®2)) * exp(-(x."2 + y."2) / (2 * sigma”2));
Phi = @(x) normcdf(x, @, 1);

dm=1/{1 - Phi{({ll - he) [ sigma_z));

% E LR glz)

gz = @(z) (1/sigma_z)}*dm * (1 7 sgqrt(2 * pi) ) * exp(-{{z - h@)."2) / (2 *
sipma_z"2));

®test=Iintegral (@(z) p_z(z),128,268);

fun = @(x,y,2) f(x,y).%g_z(2);

d = 148:1:152.5;

211 = arrayfun{@(d) integral3(@(x, v, z) Fl{x, v) .= g_z(z), -Lf2, Lf2, -W/2,
W/2, 11, d-R-H/2), d);

12=[];

I3=(];

Il‘:[];

Is=arrayfun{@(d) integral(@(z) p_z(z), d-H/2,d+H/2), d};

I5=0.883734%15;

I6=[];

I?:l[];

I8=(];

for i=1:length(d)
dx=8.5;
dy=8.5;
dz=0.5;
% AR R
sum=8;
% HERR
zmin = 11;
Zmax = d(i) - 8.5 * H;
xmin = @(z) -L/2-sgrt(R"2 - (d(i) - z - H/2)."2);
xmax = @(z) -L/2;
ymin = @(x,2) -W/2-sqrt(R"2 - (d(i) - 2 - Hf2).22-(x+L/2).22);
ymax = @(x,z) W 2esgrt(R"2 - (d(i) - z - H/2).22-(x+L/2).%2);
for z = zmin:dz:zmax
wl=xmin(z);
xu=xmax{z);
for x =xl:dx:xu
yl=ymin(x,z);
yusymax(x,z};
for v =yl:idy:yu
sum = sum + fun{x,y,z) * dx * dy * dz;
end




end
end
I2=[1I2 sum];

b 4% A R ST e
% Ve
sum=8;
% iEuYSa
Zmin = 11;
zmax = d(i) - 8.5 * H;
¥min -@.5%;
Kmax g.5%L;
ymin = @(z) -W/2Z-sqrt{R*2 - (d{i) - z - Hf2)."2);
ymax = @(z) W/ 2+sqrt(R"2 - (d{i) - z - H/Z)."2);
sum= @;
for z = zmin:dz:zmax
x1l=xmin;
XU=xmax
for » =xl:dx:xu
yl=ymin{z};
yu=ymax(z);
for vy =yl:dy:yu

S ouononoHouon

sum = sum + fun{x,y,z) * dx = dy * dz;

end
end
end
I3=[I2 sum];
TEELLTITH I
% M2
sUmM=8;
LitH¥Em
zmin = 11;
Zmax = d(i) - @.5 * H;
¥min = @(z) L/2;
xmax = @(z) L/2+sgrt{R"2 - (d{i) - z - H/2)."2);
ymin = @(x,z) -W/2-sqrt(R*2 - (d(i) - z - H/2)."2-(x-L/2}."*2);
ymax = @{x,z) W/24sgrt(R*2 - (d(i) - z - Hf2).22-{x-L/2).72);
sum= 8;

for z = zmin:dz:zmax
xl=xmin{z);
®u=xmax(z);
for x =xl:idx:xu
yl=ymin(x,z);
yu=ymax(x,z);
for y =ylidy:yu

sum = sum + fun(x,y,z)} * dx * dy * dz;
end
end
end
Td4=[14 sum];

XLl TiH Ie
E e L R
sum=;




XitHESH

zmin = d{i) + @.5 * H;

zmay = d(i) +R+ @.5 * H;

xmin = @(z) -L/2-sqrt(R"2 - (d(i) - z + H/2)."2);

xmax = @(z) -L/2;

ymin = @(x,2z) -W/2-sgqrt(R*2 - (d(i) - 2 + H/Z)."2-(x+L/2)."2);
ymax = @(x,z) W 24sgrt{R*2 - (d(i) - z + H/2)."2-(x4L/2)."2);
for z = zmin:dz:zmax

¥l=xmin{z);

Ku=xmax(z);

for x sxl:dx:xu
yl=ymin(x,z);
yu=ymax(x,z);
for v =yl:idy:yu

sum = sum + fun(x,y,z} * dx * dy * dz;
end
end
end
Is=[I6 sum];

XL TN I

% Witk 8

sum=e;

X iNESER

zmin = d{i) + 8.5 * H;

zmax = d(i) +R+ 8.5 * H;

¥min = @(z) -L/2;

xmax = @{z) L/2;

ymin = @(x,z) -W/2-sgrt(R*2 - (d{i} - z + H/2}."2);
ymax = @(x,z) W 2+sgrt{R"2 - (d(i) - z + H/2).*2};
for z = zmin:dz:zmax

xl=xmin{z);

Ku=xkmaxiz);

for ¥ =xl:dx:xu
yl=ymin(x,z);
yu=ymax(x,z);
for v =syl:idy:yu

sum = sum + fun({x,y,z) = dx * dy * dz;
end
end
end
I7=[I7 sum];

HEELLTiTH I8
£ eGieeESm
Sum=8;
2 iHNESH
zmin = d(i) + 8.5 * H;
zmax = d(i) +R+ 8.5 * H;
¥min = @(z) L/2;
xmax = @(z) L/2+R;
ymin = @(x,2) -W/2-sgqrt{R*2 - (d(i) - = + H/2}."2-(x-L/2)."2);
ymax = @(x,2) W 24sqrt(R"2 - (d{i) - z + H/2)."2-(x-L/2)."2);
for z = zmin:dz:zmax

xl=xmin{z)};
xu=xmax(z);




for x =xlidx:xu
yl=ymin(x,z};
yu=ymax(x,z);
for y =yl:dy:yu

sum = sum + fun{x,y,z) * dx * dy * dz;
end

end

end

I8=[I8 sum];
end
I=12+413+10+I5+16+17+18;
[peak,i]=max(I);
peak_d=di{i};

W2

function [d,I]=x4
sipma = 120; % B

L = 100; % S Hr
R=20; % it
W= 20; % MHEWNE

H=25; % &H

sigma_z = 48; X Z EIERAEEE
11 = 120;

he = 15@;

f=@(x, y) (17 (2% pi* sigma®2)) * exp(-(x."2 + y."2) / (2 * sigma*2));
Phi = @{x) normcdf(x, &, 1};

dm=1/{1 - Phi{{11 - hB) / sigma_z});

% ENEN g(2)

gz = @(z) (1/sigma_z)%dm * (1 / sqrt(2 * pi) ) * exp(-{(z - h@)."2) / (2 *®
sipma_z"2));

¥test=integral (@(z) p_z(z),128,288);

fun = @(x,y,z) F{x,v).*g_z(Z);

d = 188:1:140;

%11 = arrayfun{@(d) integral3{@(x, y, z)} f{x, y) .= g_z{z), -L/2, L/2, -W/2,
W2, 11, d-R-H/2), d);

®I2=[]:

?;13:[];

%¥14=[1;

Is=arrayfun(@(d) intepral(@(z) g_z(z), 11,d+H/2}, d};

I5=8.883734%15;

I6=[];

I7=(1;

I8=];

for i=1:length(d)
dx=8.5;
dy=8.5;
dz=8.5;

kLl TN Is

3l




% MGtk ES M
sum=8;
% iNESH
zmin = d(i) + 8.5 * H;
zmax = d(i) +R+ 8.5 * H;
xmin = @(z) -L/2-sgrt{R"2 - (d(i} - z + H/2}."2);
xmax = @(z) -L/2;
ymin = @{x,z) -W/2-sqrt{R*2 = (d{i) - z + Hf2)."2=-(x+L/2)."2);
ymax = @(x,z) W/ 24sqrt(R*2 - (d{i) - z + Hf2)."2-(x+4L/2).2);
for z = z2min:dz:zmax
¥l=xmin(z);
xu=xmax{z);
for x =x1l:dx:xu
yl=ymin(x,z);
yu=ymax(x,z);
for y =yl:dy:yu

sum = sum + fun{x,y,z) * dx * dy * dz;
end
end
end
I6=[I6 sum];

PRLL T I

% HEiEE g

sum=@;

% HHEEA

zmin = d{i) + 8.5 * H;

zmax = d{i) +R+ B.5 * H;

xmin = @(z) -L/2;

xmax = @(z) L/2;

ymin = @(x,z) -W/2-sgrt(R"2 - (d{i}) - z + H/2)."2);
ymax = @(x,z) W/2+sqrt(R"2 - (d(i) - z + H/2)."2);
for z = zmin:dz:zmax

xl=xmin(z);

xu=xmax(z);

for x =xl:dx:xu
yl=ymin(x,z);
yu=ymax(x,z);
for vy =yl:idy:yu

sum = sum + fun{x,y,z) * dx * dy * dz;
end
end
end
I7=[1I7 sum];

KLU TN I8

E LA S

sum=8;

Y ER

zmin = d{i) + 8.5 ¥ H;

zmax = d{i) +R+ 8.5 * H;

xmin = @{z) L/2;

xmax = @(z) L/2+R;

ymin = @(x,2z) -W/2-sqrt(R"2 - (d(i) - z + H/2)."2-(x%-L/2)."2);
ymax = @(x,z) W 24sgrt{R*2 - (d(i) - z + H/2).*2-(x-L/2).42);
for z = zmin:dz:zmax

¥,




xl=xmin{z);

xu=xmax{z);

Ffor x =xlidy:xu
yl=ymin(x,z};
yu=ymax(x,z);
for y =yl:idy:yu

sum = sum + fun{x,y,2z) = dx = dy * dz;
end
end
end
I8=[I8 sum];
end
I=I5+16+17+18;
[peak,i]=max{I};
peak_d=d{i);

B 24

function [d,I]=x5
sigma = 120; % HELT

L = 100; % Bl
R=268; % fifER

W= 20: % MOETW
H=25; % &N

sigma z = 48; % Z (9ERAEEE
11 = 12e;

he = 158;

f=@(x, y) (1/ (2 *pi* sigma”2)) * exp(-(x."2 + y."2) / (2 * sigma"2));
Phi = @(x) normcdf(x, 8, 1);

dm=1/(1 - Phi(({ll - h@) / sigma_z));

£ ENEN glz)

Bz = @(z) (1/sigma_z)%dm * (1 / sqrt(2 * pi) ) * exp(-{(z - h@)."2) 7 (2 *
sipma_z*2));

Atest=integral (@(z) p_z(z),128,288);

fun = @(x,y,z) f(x,y)."g_z(z);

d = B7.5:1:106;

%11 = arrayfun{@(d) integral3(@{x, ¥, 2z} T(x, y) .* g_2{z), -L/2, Lf2, -W/Z,
W/2, 11, d-R-H/2), d);

?.:12:[] ¥

%13=[];

&14=[];

% Is=arrayfun(@{d) integral(@(z) g 2(2), 1l,d+H/2), d};

% I5=0.883734*15;

I6=(];

17=(];

18=[];

for i=1:length{d}
dx=8.5;
dy=8.5;
dz=8.5;

EL




R TIrN Is

L LA L R

sum=@;

p i £ L

zmin = 11;

zmax = d(i) +R+ 8.5 * H;

¥min = @(z) -L/2-sgrt{R"2 - {d{i} - z + H/2)."2);

¥max = @(z) -L/2;

ymin = @(x,2) -W/2-sqrt(R~2 - (d(i) - 2 + HfZ)."2-(x+L/2).22);
ymax = @{x,z) W/24sgrt(R*2 - (d(i) - z + H/2).22-(x+L/2).%2);

for z = zmin:dz:zmax

xl=xmin{z);

Ku=xmax(z);

for x =xl:dx:xu
yl=ymin(x,z);
yusymax(x,z);
for y =yl:dy:yu

sum = sum + fun({x,y,z) = dx = dy * dz;
end
end
end
Is=[I6 sum];

SRR T 17
X MR em
sum=@;
X irRNERR
zmin = 11;
zmax = d{i) +R+ ©.5 * H;
xmin = @(z) -L/2;
¥max = @(z) L/2;
ymin = @(x,z) -W/2-sqrt{R*2 - (d(i) - z + H/2)."2);
ymax = @(x,z) W 24sgrt{R*2 - (d(i) - z + H/Z).*2};
for z zmin:dz:zmax
¥l=xmin{z);
xu=xmax(z);
for x =xl:dx:xu
yl=ymin(x,z);
yu=ymax(x,z);
for v =yl:idy:yu

TR T O L [ |

sum = sum + fun(x,y,z} * d=x = dy * dz;
end
end
end
I7=[I7 sum];

RRxLLTiEH I8
X VS0
sum=a;
% iNESa
Zmin = 11;
zmax = d(i) +R+ 8.5 * H;
xmin = @(z) L/2;
xmax = @{z) L/2+R;
ymin = @(x,z) -W/2-sqrt{R*2 - (d{i} - z + H/Z)}.*2-(x-L/2}."2);
ymax = @(x,z) W 2+sgrt{R"2 - (d(i) - z + H/2)."2-(x-L/2)."2);

34




for z = zmin:dz:zmax

xl=xmin(z);

xu=xmax(z);

for x =xl:dx:xu
yl=ymin(x,z);
yu=ymax(x,z);
for y =yl:dy:yu

sum = sum + fun(x,y,z) * dx * dy * dz;
end
end
end
I8=[1I8 sum];
end
I=I6+17+18;
[peak,i]=max(I);
peak_d=d(i);

M 2s

function [d,I,peak,peak_d]=x6
sipma = 120; % P

L = 186; % fHMEE8E

R =20; X RiiTe

W= 20; X% fHEWR

H=25; % mhH

sipma_z = 48; % Z pukRiLE

11 = 128;

hé = 158;

Ff=@ix, v) (1 (2 *pl * sipmas2)) * exp(=-(x.%2 + y."2) / (2 * sigma~2));
Phi = @(x) normcdf{x, @, 1);

dm=1/(1 - Phi{(11l - h@) / sigma_z)});

% E R glz)

g_z = @(z) (1/sigma_z)*dm * (1 / sgrt(2 * pi) ) * exp({-((z - h@)."2) f (2 *
sipgma_z"2));

Btest=integral(@(z) g_2(2),120,28€);

fun = @(x,y,z) f{x,y).*g_z(z);

d = 156:8.81:168;

I1 = arrayfun(@{d) integral3{@(x, v, 2) f{x, y) .*= g z(2), -L/2, Lf2, -W/2,
W/2, 11, d-R-H/2), d);

IE:[];

13=[];

Ia=[];

Is=arrayfun(@(d) integral(@(z} p_z(z), d-H/2,d+H/2}, d};

I15=8.883734%15;

I6=(];

I7=(];

Is=[];

for i=1:length(d)
dx=8.5;
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dy=8.5;
dz=0.5%;

XL i oI2
% ¥issit¥ESm
sum=@;

% iTHESM

zmin = d{i) - R - @.5 * H;
zmax = d{i) - 8.5 * H;
¥min = @(z) -Lf2-sqrt(R~2 - (d{i) - z - H/2)."2);
xmax = @(z) -L/2;
ymin = @(x,z) -W/2-sgrt(R*2 - (d{i) - z - H/2)."2-(=+L/2}.*2);
ymax = @(x,z) W 2+sgrt{R*2 - (d(i) - z - H/2}."2-(x4L/2)."2);
for z = zmin:dz:zmax
xl=xmin(z);
Ku=xmaxiz);
for x =xl:dx:xu
yl=ymin(x,z);
yu=ymax(x,z);

for y =ylidy:yu
sum = sum + fun{x,y,z) ® dx * dy * dz;
end
end
end
I2=[1I2 sum];

e Al

% Wik Ra M

sum=e;

b g &L T

zmin = d{i) - R - 8.5

zmax = d{i) - 8.5 * H;

¥min = -8.5%L;

Xmax = @.5%L;

ymin = @{z) -W/2-sqrt(R"2 - (d{i) - z - H/2)."2);

ymax = @(z) W/ 2+sqrt({R*2 - (d{i) - z - Hf2)."2);

sum= @;

for z = zmin:dz:zmax

xl=xmin;

XU=Xmax;

for x =xl:dx:xu
ywl=ymin(z);
yu=ymax(z);
for y =ylidy:iyu

*H;

@ o0 omom oo

sum = sum + Fun(x,y,Zz) * dx * dy * dz;
end
end
end
I3=[I3 sum];

SEXLL TN 1a
% GRS
sum=8;

% NN SH

zmin = d(i) - R - 8.5 * H;
zmax = d(i) - 8.5 * H;
xmin = @({z) L/2;




xmax = @(z) L/2+sgrt({R"2 - (d{i) - z - H/2)."2);
ymin = @(x,z) -W/2-sqrt{R"2 - (d(i} - z - H/2)."2-(=-L/2}."2);
ymax = @{x,z) W/ 24sgrt{R"2 - (d(i) - z - Hf2).22-({x-L/2).22);
sum= @;
for z = zmin:dz:zmax
xl=xmin(z);
xu=xmax(z);
for x =xlidx:xu
yl=ymin(x,z);
yu=ymax(x,z);
for y =ylidy:iyu

sum = sum + fun(x,y,z) * dx * dy * dz;
end
end
end
I4=[14 sum];

SELL T W IS

T At ESm

sum=8;

% ITHESHn

zmin = d{i) + 8.5 * H;

zmax = d{i) +R+ 8.5 * H;

xmin = @(z) -L/2-sqrt(R"2 - {d{i)} - z + H/2}."2};

xmax = @(z) -L/2;
ymin = @{x,z) -W/2-sqrt(R"2 - (d{i) - z + Hf2)."2=-(m+L/2)."2);
ymax = @(x,z) W 2+sgrt{R*2 - (d(i) - z + H/2).*2-(x+L/2)."2);
for z = zmin:dz:zmax
x1=xmin(z);
xu=xmax(z);
Tor x =xl:dx:xu
yl=ymin{x,z);
yu=ymax(x,z);
for v =ylidy:yu

sum = sum + fun{x,y,z) * dx * dy * dz;

end
end
end
Ie=[I5 sum];
b LR - B
% e R 25
sum=9;
% iFHESM
zmin = d{i) + 8.5 * H;
zmax = d{i) +R+ 8.5 * H;
xmin = @(z) -L/2;
x¥max = @(z) L/2;
ymin = @(x,z} -M/2-sqrt(R"2 - (d(i}) - z + H/2)."2)};

ymax = @(x,z) W/ 24sqrt(R"2 - (d(i) - z + Hf2}.%2);
for z = zmin:dz:zmax
¥l=xmin(z);
xu=xmax(z);
for x =xl:dx:xu
yl=ymin(x,z);
yusymax(x,z};
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for y =yl:dy:yu

sum = sum + Fun({x,y,z) = dx * dy * dz;
end
end
end
I7=[I7 sum];

XL TiHH 18
% e
sum=0;
X iNEEH
zmin = d(i) + @.5 * H;
zmax = d{i) +R+ 8.5 * H;
¥xmin = @{z) L/2;
¥max = @(z) L/2+R;
ymin = @(x,z) -W/2-sgrt(R*2 - (d{i) - z + H/2).*2-(x-L/2).42);
ymax = @(x,2} W 24sqrt{R~2 - (d{i) - z + H/2).*2-(x-L/2).*2);
for z = zmin:dzZ:zmax
¥1=xmin{z};
Xu=xmax{z);
for x =xlidxixu
yl=ymin(x,z);
yusymax(x,z);
for y =ylidy:iyu

sum = sum + fun{x,y.z) * dx * dy ¥ dz;
end
end
end
I8=[18 sum];
end
I=T1+12+413+14+15+16+17+18;
[peak,i]=max{I};
peak_d=d(i);

function [d,I,peak,peak_d]=x7
sipma = 12@; X ki

L = 106; X iRl

R = 208; X #i5¥EE

W= 20; X HIEREK

H=25:% W
sigma_z = 48; % Z pukRiLE

11 = 128;

he = 156;

a=L+2*R;
b=W+2*R;

f= @0, y) (1/ (2% pi* signat2)) * exp(-(x."2 + y."2) / (2 * signa"2));
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Phi = @(x) normcdf{x, @, 1};

dm=1/{1 - Phi{(11 - h@) / sigma_z});

XK EYERE g(2)

gz = @(z) (1/sigma_z)*dm * (1 / sqrt(2 * pi) ) * exp(-((z - h@)."2) / (2 *
sigma_z°2));

wtest=Iintegral (@(z) g 2(2),120,288);

fun = @(x,y,z) Flx, ). z(z);

d = 152.5:1:165;

I11 = arrayfun{@(d) integral3(@(x, ¥, z) f(x, ¥) .* g_z(z), -Lf2, Lf2, -W/2,
W/2, 11, d-R=H/2), d);

I12= arrayfun(@i{d) intepral3(@(x, v, 2) f(x, v) .* g z(z), a-Lf2, a+Lf2, b-W/z,
b+w/2, 11, d-R-Hf2), d};

I13= arrayfun{@{d) integral3{@(x, v, z) f(x, vy} .* g_z(z), -L/2, +L/2, b-W/2,
bew/2, 11, d-R-H/2), d);

I14= arrayfun{@{d) integral3{@(x, v, z) fix, v) .* g_z{(z), a-L/2, a+Lf2, -W/f2,
+W/2, 11, d-R-H/2), d)};

IT1=T11+I12+113+I14;

121=[];
I22=[];
I23=[]:
IE#:EI;
131=[];
I32=[]:
I33=[];
134=[];
I41=[];
I42=[];
143=[];
I44=[];

1511=[1;
I512=[];
I1513=(];
I514=(1;
1521=[];
1522=[];
1523=(;
1524=[1;
1531=[];
1532=[];
1533=[];
1534=[];

I61=[];
Ie2=[];
Ie3=[];
Isa=[];
I71=[];
I72=[];
173=[];
I74=[];
I81=[];
IBE:E];
183=[];
184=[];

L




for i=1:length{d}

dx=1;

dy=1;

dz=1;

LTI 121

% Ve

sum=8;

% ituYSa

zmin = d(i) - R - 8.5 * H;

zmax = d(i) - 8.5 * H;

¥min = @(z) -L/2-sgrt{R"2 - {d{i)} - z - H/2).%2);

¥max = @(z) -L/2;

ymin = @(x,z) -W/2-sgrt(R*2 - {d{i) - z - H/2).72-{x+L/2).42):
ymax = @(x,z) W/2+sgrt{R*2 - (d(i) - z - Hf2).*2-(x+L/2).%2);
for z = zmin:dz:zmax

xl=xmin{z};

xu=xmax{z);

for ® =xl:dx:ixu
yl=ymin(x,z);
yusymax(x,z);
for y =yl:dy:yu

sum = sum + fum{x,v.z) * do * dy * dz;

end

end

end

I21=[I21 sum];

Rl R W 122

L Mg m

sum=8;

X HHERR

zmin = d(i) - R - B.5 * H;

Zmax = d(i) - 8.5 * H;

xmin = @{z) a-L/2-sqrt(R*2 - {(d{i) - z - H/2)."2);

xmax = @(z) a-L/2;

ymin = @(x,2) b-W/2Z-sqrt(R"2 - (d(i) - Zz - Hf2).~2-(x+L/2)."2);
ymax = @(x,z) be/2+sqrt(R"2 - (d{i) - z - Hf2).22-(x+L/2)."2);
for z = zmin:dz:zmax

xl=xmin(z);

Ku=xmax(z);

for x =xlidy:xu
yl=ymin(x,z);
yu=ymax{x,z);
for v =yl:idy:yu
sum = sum + Fun(x,y,z) * dx * dy * dz;
end
end
end
I22=[122 sum];

BxEITFitHI22
% WGt Sa
sum=8;
% NN SH
zmin = d(i) - R - 8.5 * H;
zmax = d(i) - 8.5 * H;
xmin = @{z) -L/f2-sqrt(R"2 - (d{i) - z - H/2)."2);

momom




xmax = @(z) -L/2;

ymin = @(x,z) b-W/2-sqrt(R"2 - (d(i) - z - HfZ)."2-(x+L/2)."2);
ymax = @{x,z) beW/2+s5qrt(R"2 - (d(i) - z - H/2).22-(x+L/2)."2);
for z = zmin:dz:zmax

®¥l=xmin(z);

xu=xkmax(z);
for x =xl:dx:xu
yl=ymin(x,z);
yu=ymax(x,2);
for v =yl:idy:yu
sum = sum + fun({x,y,z) * dx * dy * dz;
end
end
end
I23=[I23 sum];

%kl 10 124
% Wi s S

sum=8;

% iFHESM

zmin = d(i) - R - 8.5 * H;

zmax = d{i) - 8.5 * H;

x¥min = @(z) a-L/2-sqrt(R*2 - {d(i) - z - H/Z)."2);
xmax = @(z) a-L/2;

ymin = @(x,2z) -W/2-sgrt{R*2 - (d(i) - 2 - H/2)."2=-(x4L/2).72);
ymay = @(x,2) +W/24sqrt(R"2 - (d(i) = 7 - H/2)."2=-(n4L/2)."2);
for z = zmin:dz:zmax
xl=xmin{z);
xu=xmax(z);
for x =xl:dx:xu

yl=ymin(x,z);

yu=ymax(x,z);

for y =yl:dy:yu

sum = sum + fun{x,y,z) * dx * dy * dz;

end
end
end
124=[124 sum];

ALl TN 131

% HdhiEESa

sum=e;

L HEYERRH

zmin = d(i) - R - 8.5

zmax = d(i) - 8.5 * H;

¥min = -@.5%L;

xmax = @.5%L;

ymin = @(z) -W/2-sqrt(R°2 - (d(i) - z - H/2)."2);

ymax = @(z) W/ 2+sqrt(R*2 - (d{i) - z - H/2)."2);

sum= 8;

for z = zmin:dz:zmax

¥l=xmin;

XU=xmax;

for x =xl:dx:xu
yl=ymin{z);
yusymax{z};

*H;

4]




for v =ylidy:yu

sum = sum + Fun({x,y,z) = dx * dy * dz;
end
end
end
I31=[I31 sum];

exll it 132

% Wit em

sum=a;

% HEESM

Zmin = d(i) - R - 8.5 * H;

zmax = d(i) - 8.5 * H;

xmin =a -8.5%%L;

KMmax a+e.5%L;

ymin (z) b-W/2-sgrt(R*2 - (d(i) - z - H/2)."2);

ymax = @{(z) bW/ 2+sqrt(R*2 - (d{i) - z - H/2)."*2);

sSum= @;

for z = zmin:dz:zmax

x1l=xmin;

KU=KMaN

for x =xlidx:xu
yl=ymin(z};
yu=ymax(z};
for y =yl:idy:yu

W m m m mwn

i1

sum = sum + fun(x,y,z} ® dx * dy * dz;
end
end
end
I32=[I32 sum];

XX T 133
% WiEieEEa
sum=@;
- g £ oL ¥
zmin = d{i) - R - 8.5
zmax = d(i) - 8.5 * H;
¥min = -@.5%L;
xmax = 8.5%L;
ymin = @(z) b-W/2-sqrt({R*2 - (d{i) - z - Hf2).*2);
ymax = @(z) b+W/2+sqrt(R"2 - (d{i) - z - Hf2}."2);
sum= 8;
for z = zmin:dz:zmax
x1l=xmin;
XU=xXmax;
for x =xlidx:xu
yl=ymin(z);
yu=ymax(z);
for v =yl:dy:yu

tH;

o m m omwomnom

sum = sum + fun(x,y,z) * dx * dy * dz;
end
end
end
I33=[I33 sum];
RAXLLFIEN 134

42




T WG ES M
sum=@;
% THESMm

zmin
Zmax
xmin
Kmax
ymin
ymay
sum=

= d(i) - R - 8.5 * H;

= d{l} - 8.5 * H;

=a =-@.5%L;

= a+0.5%L;

= @(z) -W/2-sgrt(R*2 - (d{i)} - z - H/2)."2);
= @(z) +W/2+5grt(R*2 - (d(1) - z - Hf2).%2);
e;

for z = zmin:dz:zmax
x1l=xmin;
KU=KMAN ]
for x =xl:dx:ixu
yl=ymin(z};
yu=ymax{z);
for y =ylidy:yu

end
end

sum = sum + fun{x,y,z) = dx * dy * dz;

end

134=[1I34 sum];
ol TitH 1o
% Y8R
sum=@;

% HHEEA

zmin
Zmax
xmin
Xmay
ymin
ymax
sum=

d(i) - R - 8.5 * H;

d{i) - 8.5 * H;

@(z) L/2;

= @(z) L/24sqrt(R"2 - (d{i) - z - Hf2)}."2);

= @(x,2) -W/2-5qrt(RA2 - (d{i) - z - H/2).72-(x-1/2).72);
@(x,z) W/2+sqrt({R"2 - (d{i) - z - H/2).%2-(x-L/2).*2);

a;

for z = zmin:dz:zmax
x¥l=wmin(z);
xu=xmax(z);
for ®x =xl:dx:xu
yl=ymin(x,z);
yu=ymax(x,z);
for y =yl:idy:yu

end
end

sum = sum + fun{x,y,z) * dx * dy * dz;

end

I41=[I41 sum];
BTt 3 142

% WikibEEM

sum=8;

X irHERR

zmin
Zman
xmin
Xmax
ymin
ymax
suUm=

=d{i) - R - 8.5 * H;

] d{i} - 'E-5 * Hj

= @{z) a+L/2;

= @{z) a+L/2+sqrt(R"2 - (d(i) - z - Hf2)."2);

= @(x,2) b-W/2-sqrt(R"2 - (d(i) - z - H/2)."2-(x-L/2)."2);
= @(x,2) bel/2+sgrt(R"2 - (d(i) - z - H/2).22-(x-L/2).%2);
a;

d3




for z = zmin:dz:zmax
xl=xmin(z);
xu=xmax(z);
for x =xl:dx:xu
yl=ymin(x,z);
yu=ymax(x,z);
for y =yl:dy:yu

sum = sum + fun(x,y,z) * dx * dy * dz;
end
end
end
I42=[I42 sum];

HRXLLTiHH 143
2 MR EN
sum=@8;
% T HESM
zminm = d(i) - R - 8.
zmax = d{i) - 8.5 *
xmin = @(z) L/2;
xmax = @(z) L 2+sqrt(R"2 - (d{i) - 2z - HS2)."2);
ymin = @{x,z)} b -W/2-5gqrt(R*2 - (d{i) - z - H/Z2).22-(x=L72)."2);
ymax = @(x,z) b+ W/ 2+sgrt(R*2 - (d{i) - z - H/2)."2-(x-L/2).72);
sum= @;
for z = zmin:dz:zmax
xl=xmin(z);
xu=xmax(z);
for x =xl:dx:xu
yl=ymin(x,z);
yus=ymax(x,z);
for y =ylidy:yu

5 * H;
H;

L SO [ I | O [ | |

sum = sum + fFun{x,y,z) * dx * dy * dz;

end
end
end
I43=[143 sum];

YELL i M 144
5 HnitEen
sum=8;
bR £ 2
zminm = d{i) - R - 8.5 * H;
zmax = d(i) - 8.5 * H;
¥min = @(z) a+lL/2;
xmax = @(z) a+L/2+sqrt(R"2 - (d{i) - z - Hf2}."2);
ymin = @(x,z) -W/2-sqrt(R*2 - (d(i) - z - H/2)."2-(x-L/2}."2);
ymax = @(x,z) W/ 24sgrt(R"2 - (d(i) - z - H/2).22-(x-L/2)."2);
sum= @;

for z = zmin:dz:zmax

¥l=xmin(z);
xu=xmax(z);
for x» =xl:dx:xu

yl=ymin{x,z);

yu=ymax(x,z};

for y =yl:idy:yu

sum = sum + Tunix,y,z) = dx = dy * dz;
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end
end
end
I44=[I44 sum];

xR TR IS
% WGk em
sum=8;
b £ EH
zmin = d(i) - @.5 * H;
zmax = d{i) + 8.5 * H;
®¥mim =L/2-R;
¥max =Lf2;
ymin = @{x) -W/Z-sqrt{R"2 -({x-L/2)."2);
ymax = @(x) W/ 2+sgrt{R"2 - (x-L/2)."2});
sum= @;
for z = zmin:dz:zmax
¥l=xmin;
XU=xmax;
for x =xl:dx:xu
yl=ymin(x);
yu=ymax(x);
for y =yl:dy:yu
sum = sum + fun{x,y,z) * dx = dy * dz;
end
end
end
I511=[I511 sum];

& onowomonoMow

BRELL M 1512
% YiisibES M
sum=8;
p v &L
zmin = d(i) - 8.5 * H;
zmax = d(i) + 8.5 * H;
¥min = a -L/2-R;
Hma N a-L/2;
ymin = @(x)} b-W/2-sgrt{R*2 -(x-L/2}.°2);
ymax = @(x) b+/2+sgqrt(R"2 - (x-L/2)."2);
sum= @;
for z = zmin:dz:zmax
x1=xmin;
XU=Kmax;
for x =xl:dx:xu
yl=ymin{x);
yu=ymax(x);
for y =yl:dy:yu
sum = sum + fum({x,y,2z) = dx * dy * dz;
end
end
end
1512=[I512 sum];
Xaxll it ¥ 1513
% HiEiEan
sum=a;
% iE¥ER
zmin = d(i) - 8.5 * H;
Zmax = d{i) + 8.5 * H;

o momomomnom

inom
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¥xmin = ~-L/2-R;
Xxmax = ~-Lf2;
ymin = @{x) b-W/2-sqrt{R*2 ={x-L72).72);
ymax = @{x) b+W/24s5grt(R"2 - (x-L/2).42);
sum= 8;
for z = zmin:dz:izmax
x1=xmin;
XU=XMmax;

for x =xl:dx:xu
yl=ymin(x);
yu=ymax(x);
for y =ylidy:yu
sum = sum + fun{x,y,z) * dx * dy * dz;
end
end
end
1513=[I513 sum];

XL Fir W 1514
% MRS
sum=8;
% ITHESHn
zmin = d(i) - 8.5 * H;
zmax = d(i) + 8.5 * H;
xmin = a -L/2-R;
Hma a=L/2;
ymin = @{x) -W/2-sqrt{R"2 -({x-L/2)."2);
ymax = @(x) W/ 2+sqrt({R*2 - (x-L/2)."2};
sum= @;
for z = rmin:dz:zmax
xl=xmin;
XKU=XMAN
for x =xl:dx:xu
yl=ymin(x);
yu=ymax{x};
for y =yl:idy:yu
sum = sum + fun{x,y,z) * dx * dy * dz;
end
end
end
1514=[1514 sum];

S onomomoionon

xRN 1521
% e R 2
sum=a;
% iFN¥ESR
zmin = d(i) - 8.5 * H;
zmax = d(i) + 8.5 * H
xmin -Lf2;
HmaK Liz;
ymin = -W/2-R;
ymax W/ 2+R;
sum= 8;
for z = 2Zmin:dz:zmax
xl=xmin;
KU=Xmax;
for x =xl:dx:xu
yl=ymin:

*




Yu=ymax;
for y =yl:dy:yu
sum = sum + Fun({x,y,z) = dx * dy * dz;
end
end
end
I521=[1521 sum];
XX LL T i 1522
2 Vit ESm
sum=e;
% HEYEER
zmin = d{i) - 8.5 * H;
Zmax = d(i) + 8.5 * H;
xmin a-L/2;
Xmax a+l/2;
ymin = b-MW/2-R;
ymax b+l 2+ R ;
sum= @;
for z = zmin:dz:zmax
x1=xmin;
XU=¥max;
for x =xlidxixu
yl=ymin;
yusymax;
for y =ylidy:iyu
sum = sum + fun({x,y,z) = dx = dy * dz;
ernd
end
end
I522=[1522 sum];

@0 omowouwonon

THELL M 1523

X Wit R eMm

sum=8;

% iFRYER

zminm = d(i) - @.5 * H;

zmax = d(i) + 8.5 * H;

xmin =L/2;

XKMmax Lf2;

ymin = b-W/2-R;

ymax b/ 24R ;

sum= 8;

for z = zmin:dz:zmax

xl=smin;

KU=xmax ;

for x =xl:dx:xu
yl=ymin;
Yu=ymax;
for y =ylidy:yu

sum = sum + fun(x,y,z)} * dx * dy * dz;

end

end

end

I523=[1523 sum];

ERELL P 15224

T UG ESm

Sum=8;

% THESM

S omonono6om o

47




zmin
Zmax
xmin
Kmax
ymin
ymax
sum= 9;
for z = zmin:dz:zmax
®xl=xmin;
KU=XmMax;
for x =xl:dx:xu
yl=ymin;
Yu=ymax g
for y =yl:dy:yu
sum = sum + fun{x,y,z) * dx * dy * dz;
end
end
end
I524=[1524 sum];
BEXLL T M IS5
X Wtk s M
sum=@;
% THEER
zmin = d{i) - 8.5 * H;
Zzmax = d{i) + ©.5 * H;
xmin Lf2;
Xmax L/2+R;
ymin = @(x) -W/2-sgqrt(R"2 - (x-L/2).%2);
ymax = @(x) W/2+sqrt(R"2 - (x-L/2).°2);
sum= @;
for z = zmin:dz:zmax
X1l=xmin;
MU=Kmax
for x =xl:dx:xu
yl=ymin{x);
yusymax(x) ;
for y =yl:dy:yu
sum = sum + fun{x,y,z) * dx * dy * dz;
end
end
end
I531=[I531 sum];
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Kkl i W 1532
% WS
sum=8;
b o 1 F
zmin = d(i) - 8.5 * H;
zmax = d{i) + 8.5 * H;
wmin a+L/2;
Xmax a+L/2+R;
ymin = @(x) b-W/2-sqrt{R"2 - (x-L/f2).%2);
ymax = @(x) beW/24sgrt(R*2 - (x-L/2).42);
sum= 8;
for z = zmin:dz:zmax
xl=xmin;
KU=RMaK
for »x =x]:dx:xu




yl=ymin(x);
yu=ymax(x);
for y =yl:idy:yu
sum = sum + fun{x,y,z) * dx * dy * dz;
end
end
end
I532=[I532 sum];

KRRl TFiT W 1533
T EnES s
Sum=@;
% RS mn
zmin = d(i) - @8.5 * H;
zmax = d{i) + 8.5 * H;
xmim Lf2;
Xmax L/2+R;
ymin = @{x) b-W/2-sgrt{R*2 - (x-L/2).%2);
ymax = @(x) bW/ 24sqrt(R™2 - (x-L/2).%2);
sum= @;
for z = zmin:dz:zmax
®l=xmin;
KU=xmax;
for x =xl:dx:xu
yl=ymin(x};
yu=ymax(x);
for y =yl:dy:yu
sum = sum + fun(x,y,z} ® dx * dy * dz;
end
end
end
1533=[I533 sum];

S onoiouomomow

%LU iR 1534
% MiGEEEa
sum=@;
% iTHNESm
zmin = d{i) - 8.5 * H;
zmax = d(i) + 8.5 * H;
®min a+L/2;
Xmax a+L/24R;
ymin = @{x) -W/Z-sgrt(R*2 - {x-L/2}.%2};
ymax = @(x) W/2+sqrt{R*2 - (x-L/2)."2);
sum= 8;
for z = zmin:dz:zmax
x1l=xmin;
KU=KMax;
for x =xlidx:xu
yl=ymin{x);
yu=ymax(x);
for y =yl:dy:yu
sum = sum + fun(x,y,z)} * d2 * dy * dz;
end
end
end
I534=[1534 sum];
2Ll T 181
% VG2

o m m omwomnom




sum=@;

% NS

zmin = d{i) + @.5 * H;
zmax = d{i) +R+ 8.5 * H;

¥min = @(z) -L/Z-sqrt(R"2 - (d{i) - z + H/2)."2);

¥max = @(z) -L/2;

ymin = @(x,2z) -W/2-sqrt(R"2 - (d(i)} - z + H/2)."2-(=+L/2}."2);
ymax = @(x,z) W/ 24sgrt(R*2 - {d{i) - z + H/Z).*2-(x4L/2)."2);
for z = zmin:dz:zmax

¥l=xmin(z);

xu=xmax(z);

for x =xl:dx:xu
yl=ymin(x,z});
yu=ymax(x,z);
for y =yl:idy:yu

sum = sum + fun{x,y,z) ® dx * dy * dz;
end
end
end
I51=[I51 sum];

oLl i Is2
% WEiER 2
sum=e;
% HNRER
zmin = d(i) + @.5 * H;
Zmax = d(i) +R+ B.5 * H;
xmin = @(z) a-L/2-sqrt(R*2 - (d{i) - z + H/2)."2);
xmax = @{z) a-L/2;
ymin = @(x,z) b-W/2-sqrt(R*2 - (d(i) - z + H/2)."2-(x+L/2)."2);
ymax = @{x,z) bW/ 2+sqrt(R"2 - (d(i) - z + H/2).22-(x+L/2)."2);
for z = zmin:dz:zmax
®l=xmin{z);
xu=xmax(z);
for x =xl:dx:xu
yl=ymin(x,z);
yusymax(x,z);
for y =yl:dy:yu

sum = sum + fun{x,y,z) = dx = dy * dz;
end
end
end
In2=[I62 sum];

EXXLL TN 163

% WiksitERS M

sum=@;

X iFHESm

zmin = d(i) + @.5 * H;

zmax = d{i) +R+ 8.5 * H;

xmin = @(z) -L/2-sgrt(R*2 - {d{i) - z + H/2)."2);

xmax = @(z) -L/2;

ymin = @(x,2) b-W/2-sqrt(R"2 - (d(i) - z + HfZ2)."2-(x+L/2)."2);
ymax = @{x,2) b+W/2+sgrt(R"2 - (d(i) - z + H/2Z)."2-(x+L/2)."2);
for z = zmin:dz:zmax

xl=xmin{z);




xu=xmax(z);

for ¥ =xl:dx:xu
yl=ymin(x,z);
yu=symax({x,z);
for y =yl:dy:yu

sum = sum + fun(x,y,z} * d= * dy * dz;

end
end
end
I63=[I53 sum];

%L T 164
% GRS
sum=8;
% iEeem
zmin = d{i) + 8.5 * H;
zmax = d{i) +R+ B.5 * H;
xmin = @{z) a-L/2-sgrt{R"2 - {(d(i) - z + H/2)."2);
wmax = @(z) a-L/2;
ymin = @(x,2) -W/2-sqrt(R"2 - (d{i} - z + H/2).*2-(=+L/2}.*2};
ymax = @(x,z) W 2+sgrt{R*2 - (d(i) - z + H/Z).*2-(x+L/2)."2);
for z = zmin:dz:zmax
xl=xmin(z);
xu=xmax(z);
for x =xl:dx:xu

yl=ymin(x,z};

yusymax(x,z);

for y =yl:dy:yu

i nomommmm

sum = sum + fun{x,y,z) * dx * dy * dz;
end
end
end
I64=[I54 sum];

UL T IN
E LA L R
sum=8;
% FHESM
zmin = d(il) + @.5 * H;
zmax = d{i) +R+ 8.5 * H;
xmin = @{z) -L/2;
xmax = @(z) L/2;
ymin = @(x,z) -W/2-sqrt({R*2 - (d(i) - z + Hf2).22);
ymax = @(x,z} W/24sqrt(R*2 - (d(i) - z + H/2)."2);
for z min:dz:zmax
wl=xmin{z);
Ku=xmax(z);
for x =xl:dx:xu
yl=ymin(x,z);
yu=ymax(x,z);
for y =yl:idy:yu

sum = sum + fun{x,y,z) = dx * dy * dz;
end
end
end
I71=[I71 sum];

3l




L TN I

% YR

sum=@;

p i £ L

Zmin = d(i) + @.5 * H;

zmax = d(i) +R+ 8.5 * H;

xmin = @{z) a-L/2;

¥max = @{z) a+L/2;

ymin = @(x,2) b-W/2-sqrt{(R"2 - (d(i) - z + Hf2)."2);
ymax = @{x,z) bsW/Z+sqrt(R"2 - (d(i) - z + H/2)."2);

for z = zmin:dz:zmax

®l=xmin{z);

Ku=xmax(z);

for x =xl:dx:xu
yl=ymin(x,z);
yu=ymax(x,z);
for y =yl:dy:yu

sum = sum + fun({x,y,z) = dx = dy * dz;
end
end
end
I72=[1I72 sum];
¥XELL TN I73
X mitESm
sum=8;
% OrENE SR
zmin = d(i) + 8.5 * H;
zmax = d{i) +R+ 8.5 * H;
xmin = @(z) -L/2;
xmax = @(z) L/2;
ymin = @{x,z) b-W/Z-sqrt(R"2 - (d(i) - z + H/2)."2);
ymax = @(x,z) b+l 2+sqrt(R"2 - (d(i) - z + Hf2).22);
for z Zmin:dz :zmax
xl=xmin{z};
®u=xmax(z);
for x =xul:dx:xu
yl=ymin(x,z);
yu=ymax(x,z});
for y =yl:dy:yu

i Womomomomon

sum = sum + fun(x,y,z} * dx * dy * dz;

end
end
end
I73=[I73 sum];

¥XXLL PN I74
% Witk eSn
Sum=8;
% itHEEm
zmin = d(i) + 8.5 * H;
zmax = d{i) +R+ 8.5 * H;
xmin = @{z) a-L/2;
xmax = @(z) a+l/2;
ymin = @{x,z) -W/2Z-sqrt(R*2 - (d{i) - z + HfZ2)."2);
ymax = @(x,z) W/ 2+sgrt(R"2 - (d(i) - z + H/2).*2);
for z = zmin:dz:zmax
xl=xmin{z);

o omomonom o




xu=xmax(z);

for ¥ =xl:dx:xu
yl=ymin(x,z);
yu=symax({x,z);
for y =yl:dy:yu

sum = sum + fun(x,y,z} * d= * dy * dz;
end
end
end
I74=[I74 sum];

ALl i IR

% WS M

sSUm=8;

LiHESa

zmin = d{i) + 8.5 * H;

zmax = d{i) +R+ 8.5 * H;

xmin = @(z) L/2;

xmax = @(z) L/2+R;

ymin = @{x,z) -W/2-sqrt(R*2 - (d(i) - z + H/2).*Z-(x-L/2)."*2);
ymax = @(x,2z) W 24sqrt(R*2 - (d{i) - z + H/2)."2-(x-L/2).72);
for z = zZmin:dz:zmax

x1=xmin(z);

xu=xmax(z);

for x =xl:dx:xu
yl=ymin(x,z);
yu=ymax(x,z);
for y =ylidy:iyu

sum = sum + fun(x,y,z) * dx * dy * dz;

end
end
end
181=[I81 sum];

TR IR2

E LA L R
sum=8;
% FHESM
zmin = d(il) + @.5 * H;
zmax = d{i) +R+ 8.5 * H;
xmin = @{z) a+L/2;
xmax = @{(z) a+L/2+R;
ymin = @(x,2) b-W/2-sqrt(R*2 - (d{i) - z + Hf2)."2-(x=-Lf2)."2);
ymax = @{x,z) beW/2+sgqrt(R"2 - (d{i) - z + Hf2)."2-(x-L/2)."2);
for z = zmin:dz:zmax
wl=xmin{z);
Ku=xmax(z);
for x =xl:dx:xu

yl=ymin(x,z);

yu=ymax(x,z);

for y =yl:idy:yu

sum = sum + fun{x,y,z) = dx * dy * dz;
end
end
end
I82=[I82 sum];
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L LA R

sum=@;

p i £ L

Zmin = d(i) + @.5 * H;

zmax = d(i) +R+ 8.5 * H;

xmin = @(z) L/2;

¥max = @{z) L/2+R;

ymin = @(x,2) b-W/2-sqrt(R*2 - (d{i) - z + Hf2)."2-(x-L/f2)."2);
ymax = @{x,z) bsW/2+sqri(R"2 - (d(i) - z + Hf2).22-(x-L/2)."2);

for z = zmin:dz:zmax

®l=xmin{z);

Ku=xmax(z);

for x =xl:dx:xu
yl=ymin(x,z);
yu=ymax(x,z);
for y =yl:dy:yu

sum = sum + fun({x,y,z) = dx = dy * dz;
end
end
end
I83=[I83 sum];
LN Iaa

E LA

sum=9;

% OrENE SR

zmin = d(i) + 8.5 * H;

zmax = d{i) +R+ 8.5 * H;

xmin = @{z) a+Lf2;

xmax = @(z) a+L/2+R;

ymin = @{x,z) -W/2-sgqrt{R*2 - (d{i) - z + H/2)."2-(x-L/2).72);
ymax = @(x,z) W 24sqrt(R*2 - (d(i) - z + Hf2)."2-(x-Lf2).%2);
for z = zmin:dz:zmax

xl=xmin{z};

®u=xmax(z);

for ® =xl:dx:ixu
yl=ymin(x,z);
yu=ymax(x,z});
for y =yl:dy:yu

sum = sum + fun(x,y,z} * dx * dy * dz;
end

end

end

I84=[I84 sum];
end
T=T1144%T1242*T1342%T144 12144224 2%T2 34 2% [ 244 131 +4%T 324 2% T334 2% T 304 TAT A% T 424 2%
I4342% 1444 151144515124 2% 15134 2% 15144 152144%152 242 %1523+ 2% 15244 T53144%153242%1533
+2* 1534416144 1624 2% 1R34 2% I+ I 714 4% [ 724 2% 1734 2* I 7441 8144* 1824 2% TR+ 2*[ 84 ;
[peak,i]=max{I};
peak_d=di(i)};

I2 = integral2(f, -L/2, L/2, -W/2-R, W/24R};

% iE R =R CEMES)
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I3 = integral2(f, L/2, R+L/2, @(x)-W/2-sqrt{R*2 - (x - L/2).%2),
@)W/ 24+sgrt(R*2 - (x - L/2).22));

ped = (1 / {2 * pi * sigma®2)) * (Il + I2 + I3);

% SR
disp{['The probability p{@,8) is: ', num2str(pde}]);
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