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 1 –      N = 5; M = 
10; D = 2.9; q = 1.1.                       S1 S2    

5 0,741161 5,4 1,27E-14 312,4309 268,4033 15,16% 
10 0,74435 9 -1,80E+00 215,2166 202,0867 6,29% 
15 0,757167 14,4 -1,80E+00 139,8857 147,2371 5,12% 
20 0,771662 19,8 1,27E-14 107,6987 117,31 8,54% 
25 0,786201 25,2 1,27E-14 95,31978 99,43087 4,22% 
30 0,802125 28,8 1,27E-14 85,97103 85,68135 0,34% 
35 0,827571 34,2 1,27E-14 80,23248 77,47384 3,50% 
40 0,850642 39,6 1,27E-14 79,74348 74,90734 6,25% 
45 0,873792 43,2 1,27E-14 82,22069 75,21888 8,89% 
50 0,904716 48,6 1,27E-14 86,17026 76,97103 11,28% 
55 0,936866 52,2 1,27E-14 92,21548 80,7638 13,24% 
60 0,979423 55,8 1,27E-14 101,5321 87,7136 14,60% 
65 1,049374 59,4 1,27E-14 116,1166 99,63699 15,28% 
70 1,174768 63 1,27E-14 142,077 121,936 15,26% 
75 1,457867 63 1,27E-14 199,5541 172,4934 14,55% 
80 2,26113 64,8 1,27E-14 374,4938 328,411 13,11% 
85 6,248996 64,8 1,27E-14 1456,187 1308,781 10,66% 
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 2 –      N = 2; M = 
3; D = 2.5; q = 3.                       S1 S2    

5 0,971041 5,4 -1,8 370,285 360,7184 2,62% 
10 0,967082 9 1,27E-14 249,2552 241,4531 3,18% 
15 0,974827 14,4 1,27E-14 163,7211 156,6572 4,41% 
20 0,977805 19,8 1,27E-14 132,2543 124,902 5,72% 
25 0,976283 25,2 1,27E-14 118,5194 110,4184 7,08% 
30 0,979615 28,8 1,27E-14 104,1423 95,15634 9,02% 
35 0,987055 34,2 1,27E-14 94,8302 85,00826 10,92% 
40 0,989319 39,6 1,27E-14 93,26665 82,68763 12,02% 
45 0,997489 43,2 1,27E-14 94,99403 83,43388 12,96% 
50 1,007707 48,6 1,27E-14 97,62628 84,52464 14,39% 
55 1,025578 52,2 1,27E-14 102,5038 87,33017 15,99% 
60 1,054822 55,8 1,27E-14 111,5137 94,01796 17,02% 
65 1,113402 59,4 1,27E-14 126,8615 106,8338 17,14% 
70 1,233154 61,2 1,27E-14 154,9163 131,433 16,40% 
75 1,520035 63 1,27E-14 217,128 186,8235 15,00% 
80 2,337639 64,8 1,27E-14 405,1821 355,3578 13,10% 
85 6,42322 64,8 1,27E-14 1552,902 1397,559 10,53% 
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 3 –      N = 5; M = 
10; D = 2.5; q = 3.                       S1 S2    

5 0,902432 5,4 1,27E-14 348,7261 332,5426 4,75% 

10 0,899059 9 1,27E-14 235,8918 225,6635 4,43% 

15 0,909158 14,4 1,27E-14 155,7225 148,7504 4,58% 

20 0,915947 19,8 1,27E-14 125,696 118,8441 5,60% 

25 0,91946 25,2 1,27E-14 112,5388 105,0923 6,84% 

30 0,925868 28,8 1,27E-14 99,18908 91,29853 8,28% 

35 0,939013 34,2 1,27E-14 90,68484 82,11517 9,92% 

40 0,9477 39,6 1,27E-14 89,45712 79,88435 11,31% 

45 0,960116 43,2 1,27E-14 91,45986 80,61525 12,60% 

50 0,976756 48,6 1,27E-14 94,4977 81,98983 14,17% 

55 0,998929 52,2 1,27E-14 99,74333 85,16523 15,77% 

60 1,032319 55,8 1,27E-14 108,903 92,02531 16,80% 

65 1,094566 59,4 1,27E-14 124,1192 104,7096 16,96% 

70 1,21582 61,2 1,27E-14 151,6935 128,8169 16,31% 

75 1,50287 63 1,27E-14 212,7552 183,0784 14,99% 

80 2,317441 64,8 1,27E-14 397,5733 348,5435 13,14% 

85 6,379157 64,8 1,27E-14 1528,941 1375,469 10,57% 

 

  



22 

 

  
 
N = 5; %   
M = 10; %   
D = 2.5; %     
q = 3; %     
Cw = 0.01; %   
WTheta2=pi/2;  
WTheta3=WTheta2; 
NN = 100; %   
h2 = 2*WTheta2/NN; 
h3 = 2*WTheta3/NN; 
Result=zeros(17,8); %    
P=zeros(NN+1,NN+1); %     
R = 1; %   
k = 7; %      
K = 1; %     
XX = 0.5; 
YY= 0.5; 
sigma = Cw*sqrt((M*(1-q^(2*N*(D-3))))/(2*(1-q^(2*(D-3))))); 
%     
for l=1:17 
    Pmax=0; 
    Theta2max=0; 
    Theta3max=0; 
    s1=0; 
    s2=0; 
    s3=0; 
    s4=0; 
    s5=0; 
    s6=0; 
    s7=0; 
    s8=0; 
    SumaZ=0;  
    fita1 = l*5*pi/180; 
    Result(l,8) = fita1*180/pi; 
for i=0:NN 
    for j=0:NN 
        sum = 0; 
        sum1= 0; 
        p=0; 
        fita2 = -WTheta2 + i*h2; %  2 
        fita3 = -WTheta3 + j*h3; %  3 
        A = sin(fita1)-sin(fita2)*cos(fita3); 
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        B = -sin(fita2)*sin(fita3); 
        C = -cos(fita1)-cos(fita2); 
        Ffita = (-R*(A*A+B*B+C*C))/(2*C); %   
        Cf = k*sigma*C*sqrt((2*(1-q^(2*(D-3))))/(M*(1-q^(2*N*(D-3))))); 
        for n=0:N 
            for m=1:M-1 
                sum1=q^(2*(D-
3)*n)*sinc((k*A+K*q^n*cos((2*pi*m)/M))*XX)^2*sinc(k*B+K*q^n*cos((2*pi*m)/
M)*YY)^2; 
                sum = sum + sum1; 
            end 
        end 
        p = ((Ffita/cos(fita1))^2)*(1-
(k*sigma*C)^2)*(sinc(k*B*YY)^2*sinc(k*A*XX)^2)+(1/2)*Cf^2*sum+((R/(2*C*c
os(fita1)))*(A^2+B^2))*(sinc(k*A*XX)^2*sinc(k*B*YY)^2); 
         
        if p> Pmax 
        Pmax = p; %  Z     p 
        Theta2max=fita2*180/pi; %  2   Z 
        Theta3max=fita3*180/pi; %  3   Z 
        end 
         
        Result(l,1) =Pmax; %      

 
        Result(l,2) =Theta2max; %     2  

 Z 
        Result(l,3) =Theta3max; %     3  

 Z 
         
      if fita2 >= 0 & fita3 >= 0  
      s1=p+s1;       
      end 
       
      if fita2 >= 0 & fita3 <= 0  
      s2=p+s2;       
      end 
       
       if fita2 <= 0 & fita3 >= 0  
      s3=p+s3;       
      end 
       
      if fita2 <= 0 & fita3 <= 0  
      s4=p+s4;       
      end 
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      Result(l,4) =s1; 
      Result(l,5) =s2; 
      Result(l,6) =s3; 
      Result(l,7) =s4; 
       
      s5=s1+s2;     
      s6=s3+s4; 
% s5  s6       3 
      s7=s1+s4; 
      s8=s2+s3; 
% s7  s8       2     
      SumaZ = SumaZ + p; 
       
      P (I + 1, j + 1 ) = p; 
    end 
end 
end 
IntergralPoZ = SumaZ/NN^2; %   Z 
%   
GWTheta2=WTheta2*180/pi; 
Gh2=2*GWTheta2/NN; 
[X, Y]=meshgrid([-GWTheta2:Gh2:GWTheta2]); 
meshc(X, Y,P); 




