
 
 
 
 
 
Clear[k,δ,dn,N1,N2,Θ1,D0,D1,D2,a1,a2,d]; 
 
Integrate[N1/a1,{x,0,d}]+Integrate[(N1/a1+N2/a2),{x,d,a1}
]+ 
  Integrate[N2/a2,{x,a1,d+a2}] 

 

dN1
a1

+
H−a1+a2+ dL N2

a2
+
Ha1−dL Ha2N1+ a1N2L

a1a2  
 Simplify[%] 
 N1+N2 
 
(Integrate[x*N1/a1,{x,0,d}]+Integrate[x*(N1/a1+N2/a2),{x,
d,a1}]+ 
      Integrate[x*N2/a2,{x,a1,d+a2}])/(N1+N2) 

 

d2N1
2a1

+
I−a12+Ha2+dL2MN2

2a2
+

Ia12−d2MHa2N1+a1N2L
2a1a2

N1+ N2  
 Simplify[%] 

 

a1N1+ Ha2+2dL N2
2HN1+ N2L  

 
(Integrate[x*x*N1/a1,{x,0,d}]+Integrate[x*x*(N1/a1+N2/a2)
,{x,d,a1}]+ 
      Integrate[x*x*N2/a2,{x,a1,d+a2}])/(N1+N2) 

 

d3N1
3a1

+
I−a13+Ha2+dL3MN2

3a2
+

Ia13−d3MHa2N1+a1N2L
3a1a2

N1+ N2  
 Simplify[%] 

 

a12 N1+ Ha22 +3a2d+ 3d2L N2
3HN1+ N2L  

 

a12 N1+Ha22 +3a2d +3d2L N2
3HN1+ N2L −

ikjja1N1+Ha2+2dL N2
2HN1+N2L y{zz^2 

 
−
Ha1N1+Ha2+ 2dL N2L2

4HN1+ N2L2 +
a12 N1+ Ha22+ 3a2d+3d2L N2

3HN1+N2L  
 Simplify[%] 



 

1
12HN1+ N2L2 H−3Ha1N1+ Ha2+ 2dL N2L2+
4HN1+ N2L Ha12 N1+ Ha22 +3a2d+ 3d2L N2LL 

 

N2= 5;N1 = N2;a1= 2;a2 =a1;
PlotA
SqrtA 1

12HN1+ N2L2  I−3Ha1N1+Ha2+2dL N2L2 +

4HN1+ N2L Ia12 N1+ Ia22 +3a2d +3d2M N2MME,8d,0,10<E  
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 hGraphicsh 
 Clear[N1,N2,a1,a2,d]; 

 

a1= D1∗Tan@Θ1D;a2 =D2∗Tan@Θ1− δD;
d = L∗Tan@Θ1D −HL+D1L∗Tan@Θ1− δD;D1 =k∗D0;
D2= D0−D1;

SqrtA 1
12HN1+ N2L2  I−3Ha1N1+ Ha2+2dL N2L2 +

4HN1+ N2L Ia12 N1+ Ia22 +3a2d +3d2M N2MME 

 

1

2è!!!!3 ikjj-ikjj 1HN1+N2L2H−3HD0kN1Tan@Θ1D + N2H−HD0− D0kL Tan@δ − Θ1D +
2HH20+ D0kL Tan@δ − Θ1D +20Tan@Θ1DLLL2 +

4HN1+ N2L HD02 k2N1Tan@Θ1D2+ N2HHD0− D0kL2 Tan@δ− Θ1D2 −3HD0− D0kL Tan@δ − Θ1DHH20+ D0kL Tan@δ − Θ1D +20Tan@Θ1DL +
3HH20+ D0kL Tan@δ − Θ1D +20Tan@Θ1DL2LLLy{zzy{zz  



 

Clear@N1, N2,a1,a2,d, Θ1, δ,D1,D2,D0,L, k,dnD;
a1= D1∗Tan@Θ1D;a2 =D2∗Tan@Θ1− δD;
d = L∗Tan@Θ1D −HL+D1L∗Tan@Θ1− δD;D1 =k∗D0;
D2= D0−D1; N1= 50∗D1∗HSin@Θ1DL^2∗Exp@−D1ê2êLam1D;
N2= 50∗D2∗HSin@Θ1− δDL^2∗Exp@−D2ê2êLam2−D1êLam1D;
Lam1= 3;Lam2 =3;

SqrtA 1
12HN1+ N2L2  I−3Ha1N1+ Ha2+2dL N2L2 +

4HN1+ N2L Ia12 N1+ Ia22 +3a2d +3d2M N2MME  

 

1

2è!!!!3 ikjj-ikjjikjj−3ikjj50D02Æ− D0k60 k2 Sin@Θ1D2Tan@Θ1D +
50Æ

−D0k30 +16 H−D0+D0kL HD0− D0kL
Sin@δ− Θ1D2 H−HD0− D0kL Tan@δ − Θ1D+
2HHD0k+ LL Tan@δ − Θ1D +LTan@Θ1DLLy{zz2 +

4ikjj50Æ−D0k30 +16 H−D0+D0kL HD0− D0kL Sin@δ − Θ1D2+
50D0Æ

−D0k60 kSin@Θ1D2y{zzikjj50D03Æ− D0k60 k3Sin@Θ1D2 Tan@Θ1D2+
50Æ

−D0k30 +16 H−D0+D0kL HD0− D0kL Sin@δ − Θ1D2HHD0− D0kL2 Tan@δ− Θ1D2 −3HD0− D0kL Tan@
δ− Θ1D HHD0k+ LL Tan@δ −Θ1D + LTan@Θ1DL +

3HHD0k+ LL Tan@δ − Θ1D +LTan@Θ1DL2Ly{zzy{zz ìikjj50Æ−D0k30 +16 H−D0+D0kL HD0− D0kL Sin@δ − Θ1D2+
50D0Æ

−D0k60 kSin@Θ1D2y{zz2y{zzy{zz  



 

Clear@N1, N2,a1,a2,d, Θ1, δ,D1,D2,D0,L, k,dnD;
a1= D1∗Tan@Θ1D;a2 =D2∗Tan@Θ1− δD;
d = L∗Tan@Θ1D −HL+D1L∗Tan@Θ1− δD;D1 =k∗D0;
D2= D0−D1; N1= 50∗D1∗HSin@Θ1DL^2∗Exp@−D1ê2êLam1D;
N2= 50∗D2∗HSin@Θ1− δDL^2∗Exp@−D2ê2êLam2−D1êLam1D;
Lam1= 3;Lam2 =3;
SqrtAikjj 1

12HN1+ N2L2  I−3Ha1N1+ Ha2+2dL N2L2 +

4HN1+ N2L Ia12 N1+ Ia22 +3a2d +3d2M N2MM+

pad^2ê12y{zz ì HN1+N2LE
 



 

-ikjjikjj0.016875+ ikjj−3ikjj50D02 Æ−D0k6 k2 Sin@Θ1D2Tan@Θ1D +
50Æ

−D0k3 +16 H−D0+D0kL HD0− D0kL
Sin@δ− Θ1D2 H−HD0− D0kL Tan@δ − Θ1D+
2HHD0k+ LL Tan@δ − Θ1D +LTan@Θ1DLLy{zz2 +

4ikjj50Æ−D0k3 +16 H−D0+D0kL HD0− D0kL Sin@δ − Θ1D2+
50D0Æ

−D0k6 kSin@Θ1D2y{zzikjj50D03Æ− D0k6 k3Sin@Θ1D2 Tan@Θ1D2+
50Æ

−D0k3 +16 H−D0+D0kL HD0− D0kL Sin@δ − Θ1D2HHD0− D0kL2 Tan@δ− Θ1D2 −3HD0− D0kL Tan@
δ− Θ1D HHD0k+ LL Tan@δ −Θ1D + LTan@Θ1DL +

3HHD0k+ LL Tan@δ − Θ1D +LTan@Θ1DL2Ly{zzy{zz ìikjj12ikjj50Æ−D0k3 +16 H−D0+D0kL HD0− D0kL Sin@δ − Θ1D2+
50D0Æ

−D0k6 kSin@Θ1D2y{zz2y{zzy{zz ìikjj50Æ−D0k3 +16 H−D0+D0kL HD0− D0kL Sin@δ − Θ1D2+
50
D0

Æ
−D0k6

k

Sin@Θ1D2y{zzy{zz  



 

Clear@N1, N2,a1,a2,d, Θ1, δ,D1,D2,D0,L, k,dn, padD;
a1= D1∗Tan@Θ1D;a2 =D2∗Tan@Θ1− δD;
d = L∗Tan@Θ1D −HL+D1L∗Tan@Θ1− δD;D1 =k∗D0;
D2= D0−D1; N1= 50∗D1∗HSin@Θ1DL^2∗Exp@−D1ê2êLam1D;
N2= 50∗D2∗HSin@Θ1− δDL^2∗Exp@−D2ê2êLam2−D1êLam1D;
Lam1= 3;Lam2 =3;L= 20−D0;k= 0.5;δ =0; Θ1= 0.3;
L= 20;pad =0.6;
PlotA
SqrtAikjj 1

12HN1+ N2L2  I−3Ha1N1+ Ha2+2dL N2L2 +

4HN1+ N2L Ia12 N1+ Ia22 +3a2d +3d2M N2MM+

pad^2ê12y{zz ì HN1+N2LE ì HL+D0ê2L, 8D0,0,10<E
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 hGraphicsh 

 

Clear@N1, N2,a1,a2,d, Θ1, δ,D1,D2,D0,L, k,dn, padD;
a1= D1∗Tan@Θ1D;a2 =D2∗Tan@Θ1− δD;
d = L∗Tan@Θ1D −HL+D1L∗Tan@Θ1− δD;D1 =k∗D0;
D2= D0−D1; N1= 50∗D1∗HSin@Θ1DL^2∗Exp@−D1ê2êLam1D;
N2= 50∗D2∗HSin@Θ1− δDL^2∗Exp@−D2ê2êLam2−D1êLam1D;
Lam1= 30;Lam2 =30;L= 20−D0;k= 0.5;δ =0; Θ1= 0.3;
pad = 0.6;
PlotA
SqrtAikjj 1

12HN1+ N2L2  I−3Ha1N1+ Ha2+2dL N2L2 +

4HN1+ N2L Ia12 N1+ Ia22 +3a2d +3d2M N2MM+

pad^2ê12y{zz ì HN1+N2LE ì HL+D0ê2L, 8D0,0,10<E
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 hGraphicsh 

 

Clear@N1, N2,a1,a2,d, Θ1, δ,D1,D2,D0,L, k,dn, padD;
a1= D1∗Tan@Θ1D;a2 =D2∗Tan@Θ1− δD;
d = L∗Tan@Θ1D −HL+D1L∗Tan@Θ1− δD;D1 =k∗D0;
D2= D0−D1; N1= 50∗D1∗HSin@Θ1DL^2∗Exp@−D1ê2êLam1D;
N2= 50∗D2∗HSin@Θ1− δDL^2∗Exp@−D2ê2êLam2−D1êLam1D;
Lam1= 30;Lam2 =30;L= 20−D0;k= 0.5;Θ1 =0.3;
pad = 0.6;D0 =4;
PlotA
SqrtAikjj 1

12HN1+ N2L2  I−3Ha1N1+ Ha2+2dL N2L2 +

4HN1+ N2L Ia12 N1+ Ia22 +3a2d +3d2M N2MM+

pad^2ê12y{zz ì HN1+N2LE ì HL+D0ê2L,8δ,0,0.06<E  
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 hGraphicsh 



 

Clear@N1, N2,a1,a2,d, Θ1, δ,D1,D2,D0,L, k,dn, padD;
δ = dnêΘ1;a1 =D1∗Tan@Θ1D;a2 =D2∗Tan@Θ1− δD;
d = L∗Tan@Θ1D −HL+D1L∗Tan@Θ1− δD;D1 =k∗D0;
D2= D0−D1; N1= 50∗D1∗HSin@Θ1DL^2∗Exp@−D1ê2êLam1D;
N2= 50∗D2∗HSin@Θ1− δDL^2∗Exp@−D2ê2êLam2−D1êLam1D;
Lam1= 30;Lam2 =30;L= 20−D0;k= 0.5;Θ1 =0.3;
pad = 0.6;D0 =4;
PlotA
SqrtAikjj 1

12HN1+ N2L2  I−3Ha1N1+ Ha2+2dL N2L2 +

4HN1+ N2L Ia12 N1+ Ia22 +3a2d +3d2M N2MM+

pad^2ê12y{zz ì HN1+N2LE ì HL+D0ê2L,8dn,0,0.03<E  
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 hGraphicsh 



 

Clear@N1, N2,a1,a2,d, Θ1, δ,D1,D2,D0,L, k,dn, padD;
δ = dnêΘ1;a1 =D1∗Tan@Θ1D;a2 =D2∗Tan@Θ1− δD;
d = L∗Tan@Θ1D −HL+D1L∗Tan@Θ1− δD;D1 =k∗D0;
D2= D0−D1; N1= 50∗D1∗HSin@Θ1DL^2∗Exp@−D1ê2êLam1D;
N2= 50∗D2∗HSin@Θ1− δDL^2∗Exp@−D2ê2êLam2−D1êLam1D;
Lam1= 30;Lam2 =30;L= 20−D0; Θ1= 0.3;pad =0.6;
D0= 4;dn =0.01;
PlotA
SqrtAikjj 1

12HN1+ N2L2  I−3Ha1N1+ Ha2+2dL N2L2 +

4HN1+ N2L Ia12 N1+ Ia22 +3a2d +3d2M N2MM+

pad^2ê12y{zz ì HN1+N2LE ì HL+D0ê2L,8k,0.4,0.6<E  
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 hGraphicsh 



 

Clear@N1, N2,a1,a2,d, Θ1, δ,D1,D2,D0,L, k,dn, padD;
δ = dnêΘ1;a1 =D1∗Tan@Θ1D;a2 =D2∗Tan@Θ1− δD;
d = L∗Tan@Θ1D −HL+D1L∗Tan@Θ1− δD;D1 =k∗D0;
D2= D0−D1; N1= 50∗D1∗HSin@Θ1DL^2∗Exp@−D1ê2êLam1D;
N2= 50∗D2∗HSin@Θ1− δDL^2∗Exp@−D2ê2êLam2−D1êLam1D;
Lam1= 30;Lam2 =30;L= 20−D0; Θ1= 0.3;pad =0.6;
D0= 4;
Plot3DA
SqrtAikjj 1

12HN1+ N2L2  I−3Ha1N1+ Ha2+2dL N2L2 +

4HN1+ N2L Ia12 N1+ Ia22 +3a2d +3d2M N2MM+

pad^2ê12y{zz ì HN1+N2LE ì HL+D0ê2L,8dn,0,0.03<, 8k,0.4,0.6<E  
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 hSurfaceGraphicsh 



 

Clear@N1, N2,a1,a2,d, Θ1, δ,D1,D2,D0,L, k,dn, padD;
δ = dnêΘ1;a1 =D1∗Tan@Θ1D;a2 =D2∗Tan@Θ1− δD;
d = L∗Tan@Θ1D −HL+D1L∗Tan@Θ1− δD;D1 =k∗D0;
D2= D0−D1; N1= 50∗D1∗HSin@Θ1DL^2∗Exp@−D1ê2êLam1D;
N2= 50∗D2∗HSin@Θ1− δDL^2∗Exp@−D2ê2êLam2−D1êLam1D;
Lam1= 30;Lam2 =30;L= 20−D0; Θ1= 0.3;pad =0.6;
D0= 4;
FindMinimumA
SqrtAikjj 1

12HN1+ N2L2  I−3Ha1N1+ Ha2+2dL N2L2 +

4HN1+ N2L Ia12 N1+ Ia22 +3a2d +3d2M N2MM+

pad^2ê12y{zz ì HN1+N2LE ì HL+D0ê2L, 8dn,0.01<,8k,0.5<E  
 {0.00348694,{dn→0.00823044,k→0.455113}} 

 

Clear@N1, N2,a1,a2,d, Θ1, δ,D1,D2,D0,L, k,dn, padD;
δ = dnêΘ1;a1 =D1∗Tan@Θ1D;a2 =D2∗Tan@Θ1− δD;
d = L∗Tan@Θ1D −HL+D1L∗Tan@Θ1− δD;D1 =k∗D0;
D2= D0−D1; N1= 50∗D1∗HSin@Θ1DL^2∗Exp@−D1ê2êLam1D;
N2= 50∗D2∗HSin@Θ1− δDL^2∗Exp@−D2ê2êLam2−D1êLam1D;
Lam1= 30;Lam2 =30;L= 20−D0; Θ1= 0.3;pad =0.6;
D0= 4;
Plot3DA
SqrtAikjj 1

12HN1+ N2L2  I−3Ha1N1+ Ha2+2dL N2L2 +

4HN1+ N2L Ia12 N1+ Ia22 +3a2d +3d2M N2MM+

pad^2ê12y{zz ì HN1+N2LE ì HL+D0ê2L,8dn,0.005,0.015<, 8k,0.4,0.6<E  
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 hSurfaceGraphicsh 
Clear@N1, N2,a1,a2,d, Θ1, δ,D1,D2,D0,L, k,dn, padD;
δ = dnêΘ1;a1 =D1∗Tan@Θ1D;a2 =D2∗Tan@Θ1− δD;
d = L∗Tan@Θ1D −HL+D1L∗Tan@Θ1− δD;D1 =k∗D0;
D2= D0−D1; N1= 50∗D1∗HSin@Θ1DL^2∗Exp@−D1ê2êLam1D;
N2= 50∗D2∗HSin@Θ1− δDL^2∗Exp@−D2ê2êLam2−D1êLam1D;
Lam1= 30;Lam2 =30;L= 20−D0; Θ1= 0.3;pad =0.6;
D0= 4;dn =0.0082;
PlotA
SqrtAikjj 1

12HN1+ N2L2  I−3Ha1N1+ Ha2+2dL N2L2 +

4HN1+ N2L Ia12 N1+ Ia22 +3a2d +3d2M N2MM+

pad^2ê12y{zz ì HN1+N2LE ì HL+D0ê2L,8k,0.4,0.6<E  
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 hGraphicsh 



 

Clear@N1, N2,a1,a2,d, Θ1, δ,D1,D2,D0,L, k,dn, padD;
δ = dnêΘ1;a1 =D1∗Tan@Θ1D;a2 =D2∗Tan@Θ1− δD;
d = L∗Tan@Θ1D −HL+D1L∗Tan@Θ1− δD;D1 =k∗D0;
D2= D0−D1; N1= 50∗D1∗HSin@Θ1DL^2∗Exp@−D1ê2êLam1D;
N2= 50∗D2∗HSin@Θ1− δDL^2∗Exp@−D2ê2êLam2−D1êLam1D;
Lam1= 30;Lam2 =30;L= 20−D0; Θ1= 0.3;pad =0.6;
D0= 4;k =0.455;
PlotA
SqrtAikjj 1

12HN1+ N2L2  I−3Ha1N1+ Ha2+2dL N2L2 +

4HN1+ N2L Ia12 N1+ Ia22 +3a2d +3d2M N2MM+

pad^2ê12y{zz ì HN1+N2LE ì HL+D0ê2L,8dn,0.005,0.011<E  
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 hGraphicsh 


