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.  
 

 R1. 
 1 .  

 
 2 ’  

 
 2.  
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.  
 i  i.  

 i  
 i.  

.  
 

.  
,  

 
 

 (  [10 - 11]). 

 1  2  
 Poisson  1  2 

.  
 1  2 .  

 

 

2.1.   . 
 

 
 

Markov .  
 (x1, x2),  

 1  
 0  x1,  

 2.  x2  
.  

 
 2 C2  x2  Z2.  

 1  x1 + x2  x1 
+ x2  Z1  x1  Z1  x2 (  [11]).  

 1  
 2 x2.  x2  

 x1.  1  
, : 
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 C2 :  2. 

 2 = 2 :  2. 

 1:  1 

 1 = 1  Z2:  1 
 1  2 

). 

 R1:  1. (  x1 

 R1  1). 

 
 

  Chapman – Kolmogorov (C-K) 
         P(k)x(  k)= 

                        ) x (  i  k ) , k 

 

 1: . 
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2.1.1.  Chapman – Kolmogorov. 
 

 Chapman – Kolmogorov  
: 

 P(0, C2) 1 = P(0, C2 + 1) 2, (1) 

 P(0, x2)( 2 + 1)= P(0, x2 + 1) 2 + P(1, x2  1) 2, C2 < x2 < Z2, (2) 

 P(0, Z2)( 2 + 1)= P(1, Z2  1)  2 (3) 

P(R1,Z2)( 1 2)=P(R1-1,Z2 1+P(R1+1,Z2 1+P(R1+1,Z2+1) 2                                 (4)     

P(X1,Z2)( 1 2)=P(X1-1,Z2 1+P(X1+1,Z2-1) 2,0< 1<R1                                           (5) 

P(X1,Z2)( 1 1 2)=P(X1-1,Z2 1+P(X1+1,Z2) 1+P(X1+1,Z2-1) 2,R1<X1<B1            (6) 

P(B1,Z2)( 1 2)=P(B1-1,Z2 1+P(B1+1,Z2-1) 2 1 1 2                                              (7) 

P(Z1-X2,X2)( 1 2 2)=P(Z1-X2-1,X2 1+P(Z1-X2+1,X2-1) 2,-C2<X2<Z2                                (8) 

P(Z1+C2,-C2)( 1 2)=)P(Z1+C2-1,-C2 1                                                                                               (9) 

P(X1,-C2)( 1 1 2)=P(X1-1,-C2 1+P(X1+1,-C2 1+P(X1,-C2+1) 2                                      (10) 

P(R1,-C2)( 1 2)=P(R1-1,-C2 1+P(R1+1,-C2 1+P(R1,1-C2 2                                 (11) 

P(X1,C2)( 1 2)=P(X1-1,-C2 1+P(X1,-C2+1) 2,0< 1<R1                                               (12) 

P(R1,X2)( 2 1 2)=P(R1-1,X2 1+P(R1+1,X2 1+P(R1,X2+1) 2+P(R1+1,X2-1) 2, 

-C2<X2<Z2                                                                                                                      (13) 

P(X1,X2)( 1 2 2)=P(X1-1,X2 1+P(X1,X2+1) 2+P(X1+1,X2-1) 2, 

0< 1<R1 & -C2<X2<Z2                                                                                                 (14) 

P(X1,X2)( 1 2 2 1)=P(X1-1,X2 1+P(X1+1,X2 1+P(X1,X2+1) 2+P(X1+1,X2-1) 2 

R1<X1<Z1-X2  & -C2<X2<Z2                                                                                            (15) 

 

 
 Chapman-Kolmogorov 
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. 

 Px2  =[P(0, x2), P(1, x2), … ,P(Z1 x2 1, x2), P(Z1 

x2, x2)] ,  
 2  x2  

 x2>0   x2  x2 < 0.  Chapman–
Kolmogorov (1) – (15)  

: 

 

 AZ2PZ2 = BZ2PZ2-1,  (16) 

Ax2Px2 = Bx2Px2-1 + Cx2Px2+1,  C2 < x2 < 2,  (17) 

A-C2P-C2 = C-C2P-C2+1.  (18) 

 

 x2, B x2, C x2  

 x2.  
 

 

 

 1: .  (16)   PZ2  PZ2 =  GZ2PZ2-1 

 GZ2 = AZ2
-1BZ2 .  

 

 2:  
 1 . (17)  Px2 = Gx2 Px2-1,  Gx2 = 

[Ax2 – Cx2 Gx2+1]-1Bx2  C2  x2 < 2. 

 

 3:  P-C2+1 = G-C2+1P-C2 . (18) 

 [A-C2 –  C-C2 G-C2+1]P-C2 = 0,  0  
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.  P-C2  

,  
 

 

= 1 

 1 ,  
.  

 
 P-C2. 

 

 4:  

 Px2-1  = Gx2-1 Px2,  x2 = C2 < x2 

 2. 

 

 

x2  ( 1 x2+1) ( 1 x2+1)  

 Px2  

.  

 C2 < x2 < 2: 

 

x2 =  

1 + 0 0 … 0
1 + 0 … 0

0 0
0 1 + 0

0
0 0 0 …

1 +
0 0 0 0 1 2 +

 

  = 1 + 2   = 1 + 2. 
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 x2  Px2-1  

 Px2-1  

 Px2.  

( 1 x2+1) ( 1 x2+2). 

 

x2 =

0 2 0 0 0
0 0 2 … 0 0 0
0 0 0 0 0

0 0 2 0 0
0 0 0 … 0 2 0
0 0 0 0 2

 

 

 Cx2  Px2+1  

 Px2+1  Px2.  

 ( 1 x2+1) ( 1 x2). 

 

Cx2 =

2 0 0 0 0
0 2 0 … 0 0 0
0 0 2 0 0 0

2 0
0 0 0 2 0
0 0 0 … 0 0 2
0 0 0 0 0

 

 
 

 

2.2.  
 

 
 

.  
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 2.  
 

1)  i, i = 1, 2. 

2)  i, i = 1, 2. 

2)  2. 

 
 

 J = r1 1(1 – PR2) + r2 2(1  PR1) – h1H1 – h2H2 – bB (19) 

 

ri:  i. 

hi:  i. 

b:  2. 

PRi:  i. 

i:  i. 

:  2. 

. 

 

= P(x1, x2) 

= P(x1, c2) 

= x1( P(x1, x2)) 
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= x2( P(x1, x2)) 

= x2( P(x1, x2)) 

 

 (19) 
 

,  
 1, 2, R1, C2. 

 

J(Z1,Z2,C2,R1) = r1 1[1 ( 1, 2)] 

+ r2 2[1- ( 1, 2)]  

 h1 [ ( ( 1, 2))]  

 h2 [ ( ( 1, 2))] 

 b [ ( ( 1, 2))]. 

 

 

2.3.  
 

 
. 

 ( )  
 1, 2, R1, C2.  

.  
 
 

’  
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.  
  

.  
,  

 
.  

: 

 1:  0 = [ 10, 20, R10, C20]  
.  

. 

 2:  
 

.  
. 

 3:  
 

.  2. 
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3.  
 

 
 2  matlab,  

 2.  
 

’ .  
 
 

.  
 
 

 ( ).  

 
 1, 2, 

R1, C2.  R1, C2  
.  1, 2  

1, 2  
. .  
 i  i  

 i. 

 

3.1.   
. 

 

 
.  

 
 

. 
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,  

. 

,  
 1 = 1,  2 =4 , 

1=4, 2=3, R1=2,h1=1  , h2=1.5 , r1=10 ,r2=20 , b=3 

 

3.1.1. 1 

 

 1 1  
,  

. 

 1 : 1 . 

                                                    

       1 1 2 R1  Z1 Z2 R1 

  1 66 21 16 3 36 22 17 1 

   2 71,7 21 17 4 42,47 20 14 2 

   3 73,83 20 16 4 54,2 20 14 1 
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 1:  
 1. 

 

3.1.2. 1 

 

1  
,  

, 1 . 

 2 : 1 . 

                                                                                      

       1 1 2 R1  Z1 Z2 R1 

3 56 15 10 4 43,01 16 11 1 

4 60,94 13 9 3 37,59 14 10 1 

5 62,36 14 10 2 34,54 14 10 1 
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1
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 2:  
 1. 

 

3.1.3. 2. 
2  

,  
, 2 . 

 3 : 2 . 

                                                                                       

2 1 2 R1  Z1 Z2 R1 

3 66 21 17 3 35,11 23 17 1 

4 78 22 17 3 28,73 16 11 2 

5 83,06 24 19 3 25,83 13 8 2 

 

0

10

20

30

40

50

60

70
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1
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 3:  
 2. 

 

 

 

3.1.4.  r1. 
 

 4 ,  r1  
.  

 
 r1  

. 

 

 4 :  r1 . 

                                                                                   

R1 1 2 R1  Z1 Z2 R1 

10 66 21 16 3 36,03 22 17 1 

0

10

20

30

40

50

60

70

80

90

3 4 5

2
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20 74,2 17 15 1 51,73 20 18 1 

30 83,8 19 17 1 58,1 20 18 1 

 

 

 4:  
 r1. 

 

 

 

3.1.5.  h1. 
 

 5  
 h1 ,  

 
.  

. 
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 5 :  h1 . 

                                                                                    

H1 1 2 R1  Z1 Z2 R1 

1 66 21 16 3 36,03 22 17 1 

2 56,5 14 10 2 39,68 15 11 1 

3 51,23 12 8 2 41,83 13 9 1 

 

 

 5:  
 h1. 

 

3.1.6.  h2. 
 

 h2  
.  

.  

 6 :  h2 . 

                                                                                    

0

10

20

30

40

50

60

70

1 2 3

h1
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2 1 2 R1  Z1 Z2 R1 

1,5 62,46 15 11 3 37,57 16 12 1 

2,5 63,33 15 11 3 38,63 15 11 1 

3,5 66,4 15 11 2 39,51 12 8 1 

 

 

 

 6 :  
 h2. 

 

3.1.7.  b. 
 

 7 ,  b  
 

. 
   

 7. 

 

0
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h2
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 7 :  h2 . 

                                                                                  

  B 1 2 R1  Z1 Z2 R1 

1 63 15 11 2 37 15 11 1 

2 62,7 15 11 3 37,66 15 11 1 

3 62,4 15 11 3 37,57 16 12 1 

 

 

 7 :  
 b. 

 

4.  
 

 
.  

 
,  

.  
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 Markov. 
 
 

.  
 

.  
 Matlab  

.  
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6.    
 

clear all; 
clc; 
z1=8; 
z2=4; 
c2=-1; 
R1=2; 
l1=1; 
l2=4; 
m1=4; 
m2=3; 
r1=10; 
r2=20; 
h1=1; 
h2=1.5; 
b=3; 
w=1; 
%arxikoi pinakes A,B,C % 
  
  
  
for i=1:z1-z2+1 
       if i==1 
        A(i,i)=l2+m1; 
    else if i<R1+1 
        A(i,i)=l2+m1; 
        A(i,i-1)=-m1; 
    else if i==R1+1 
            A(i,i-1)=-m1; 
            A(i,i)=l2+m1; 
            A(i,i+1)=-l1; 
       else if i<z1-z2+1 
                A(i,i-1)=-m1; 
                A(i,i)=l2+l1+m1; 
                A(i,i+1)=-l1; 
            else if i==z1-z2+1 
                    A(i,i-1)=-m1; 
                    A(i,i)=l1+l2; 
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                end 
            end 
        end 
    end 
    end 
  
    B(i,i+1)=m2; 
end 
for i=1:z1-z2+1 
    for j=1:z1-z2 
        if i==j 
            C(i,j)=l2; 
        else 
            C(i,j)=0; 
        end 
    end 
end 
   
  
  
  
G = inv(A)*B;                           % ypologismos arxikou G% 
  
F{1,1}=G; 
  
P=ones(1,z1-z2+1); 
  
S(1,1:z1-z2+2)=P*F{1,1}; 
X{1}=F{1,1}; 
GG{1}=F{1,1}; 
 
%A,B,C pinakes mesa sthn epanalhpsh% 
  
for z=z1-z2+2:z1-c2+1 
    for i=1:z-1 
        if i==1 
            A(i,i)=l2+m1; 
        else if i<=R1 
                A(i,i-1)=-m1; 
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                A(i,i)=m1+m2+l2 
            else if i==R1+1 
                A(i,i-1)=-m1; 
                A(i,i)=l2+m1+m2; 
                A(i,i+1)=-l1; 
                 else  
                    A(i,i-1)=-m1; 
                    A(i,i)=l2+m1+m2+l1; 
                    A(i,i+1)=-l1; 
                 
            end 
        end 
        end 
    end 
  
  
    w=w+1; 
    A(z,z)=l1+l2+m2; 
    A(z,z-1)=-m1; 
     
   
     
    if z==z1-c2+1 
        for i=1:z1-c2+1 
            if i==1 
                A(i,i)=m1; 
            else if i<R1+1 
                    A(i,i-1)=-m1; 
                    A(i,i)=m1+m2; 
                else if i==1+R1 
                        A(i,i-1)=-m1; 
                        A(i,i)=m2+m1; 
                        A(i,i+1)=-l1; 
                    else if i<z1-c2+1 
                            A(i,i-1)=-m1; 
                            A(i,i)=l1+m2+m1; 
                            A(i,i+1)=-l1; 
                        else 
                            A(i,i-1)=-m1; 
                            A(i,i)=l1+m2; 
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                        end 
                    end 
                end 
            end 
        end 
             
    end 
    AA{z}=A; 
  
     
  
     
    
  
    if z<z1-c2+1 
        B(z,z+1)=m2; 
    end 
    
    for j=z-1:z 
        if z-1==j 
            C(j,j)=l2; 
        else 
            C(z,z-1)=0; 
        end 
    end 
    
    if z<z1-c2+1 
        K=C(1:z,1:z-1)*G; 
        Y=A(1:z,1:z)-K; 
        L=inv(Y); 
        G=L*B(1:z,1:z+1); 
        GG{w}=G; 
         
    end 
end 
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for i = 1: (z2-c2) 
    temp = GG{1,i} 
    for j = i+1: z1-3 
        temp = temp*GG{1,j}; 
        %         size(temp)% 
    end 
     
    F{1,i} = temp; 
end 
  
  
a=1; 
e=1; 
for i=z1-z2+1:z1-c2 
    J=eye(i); 
    for j=i:z1-c2 
        J=J*GG{e}; 
        e=e+1; 
    end 
    D{a}=J;%pinakas F% 
    a=a+1; 
    e=a; 
end 
  
  
u=1; 
for i=z1-z2+1:z1-c2 
    P=ones(1,i); 
    S(u,1:z1-c2+1)=P*D{u};%p*f% 
    u=u+1; 
end 
  
  
  
for z=1:z1-c2+1 %+1 to ebgala logo z% 
    sum=0; 
    for i=1:z2+1 %+1 logo i% 
        sum=S(i,z)+sum; 
    end 
    Q(1,z)=sum; 
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end 
  
for i=1:z1-c2+1  
    Q(1,i)=Q(1,i)+1; 
end 
  
  
%upologismos pi8anothtwn monimhs katastashs% 
  
T=A-C*G; 
for i=1:z1-c2+1 
    T(z1-c2+1,i)=Q(1,i); 
end 
for i=1:z1-c2+1 
    if i<z1-c2+1 
        E(i,1)=0; 
    else 
        E(i,1)=1; 
    end 
end 
O=inv(T); 
PC=O*E; 
  
  
  
  
  
%YPOLOGISMOS KOSTOUS% 
RC1=0; 
PX2=0; 
ALC1=0; 
ALC2=0; 
AB=0; 
PAC1=0; 
PX1X2=zeros(5); 
PX1X2(1:z1-z2+1,1)=D{1}*PC; 
  
  
for i=2:a-2 
    PX1X2(1:z1-z2+i,i)=D{i}*PC; 
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end 
  
%Gemisma pinaka PX1X2% 
  
PX1X2(z1-c2+1,1:a-1)=0; 
PX1X2(1:z1-c2+1,a)=PC; 
%upologismos H1% 
qq=1; 
for i=2:z1-c2+1 
   we=0; 
    for j=1:a 
        we=we+PX1X2(i,j); 
    end 
     
    LL(i)=we; 
    LL(i)=LL(i)*qq; 
    qq=qq+1;; 
    
end 
H1=0; 
for i=1:z1-c2+1 
    H1=H1+LL(i); 
end 
  
%upologismos H2% 
  
op=4; 
for i=1:z2 
    qe=0; 
    for j=1:z1 
        qe=qe+PX1X2(j,i); 
    end 
    MM(i)=qe; 
    MM(i)=MM(i)*op; 
    op=op-1; 
end 
H2=0; 
for i=1:z2 
    H2=H2+MM(i); 
end 
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%Ypologismos L1% 
sumL1=0; 
 for i=1:R1+1 
    for j=1:z2+2 % Blepe sthles PX1X2 mexri ekei pou paei to R1% 
        sumL1=sumL1+PX1X2(i,j); 
    end 
end 
L1=sumL1*l1; 
%Ypologismos RC1% 
RC1=r1*(l1-L1); 
%ypologismos L2% 
sumL2=0; 
for i=1:z1-c2+1 
    sumL2=sumL2+PX1X2(i,a); 
end 
L2=sumL2*l2; 
%ypologismos RC2% 
RC2=r2*(l2-L2); 
%ypologismos H1,H2 gia th synarthsh kostous% 
H1=h1*H1; 
H2=h2*H2; 
%ypologismos BC% 
xy=-1; 
sumBC=0; 
for i=1:z1-c2+1 
    sumBC=sumBC+PX1X2(i,a); 
end 
BC=sumBC*(-xy); 
BC=BC*b; 
J=RC1+RC2-H1-H2-BC  
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7.   -  
 

1=1 Z1 Z2 R1 C2 J 
10 5 3 -5 23,74 

 
9 5 3 -5 23,64 

 
10 5 3 -5 23,48 

 
10 6 3 -5 24,71 

 
10 4 3 -5 22,39 

 
11 6 3 -5 24,53 

 
10 6 3 -4 33,36 

 
10 6 3 -6 16,42 

 
10 6 2 -4 32,93 

 
11 6 3 -4 33,32 

 
12 6 3 -4 33,15 

 
11 7 3 -4 34,2 

 
11 7 3 -5 25,34 

 
11 7 3 -3 42,97 

 
11 7 3 -3 42,69 

 
12 7 3 -3 42,96 

 
12 8 3 -3 43,77 

 
13 8 3 -3 43,7 

 
13 9 3 -3 44,45 

 
13 9 2 -3 44,15 

 
13 9 3 -2 53,39 

 
13 9 2 -2 53,25 

 
14 9 3 -2 53,29 

 
14 10 3 -2 54,06 

 
14 10 2 -2 54 

 
15 10 2 -2 53,77 

 
15 10 3 -2 54 

 
15 11 3 -2 54,67 

 
15 11 2 -2 54,51 

 
16 11 3 -2 54,5 

 
17 11 3 -2 54,25 

 
17 12 3 -2 55 

 
17 13 3 -2 55,74 

 
17 13 3 -2 55,6 

 
17 13 2 -1 63,74 

 
18 13 2 -1 63,6 
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19 13 2 -1 63,34 

 
19 14 2 -1 64,14 

 
19 14 3 -1 64,12 

 
19 14 4 -1 63,96 

 
20 14 2 -1 63,91 

 
20 15 2 -1 64,7 

 
20 15 2 -2 55,25 

 
20 15 3 -1 64,7 

 
20 16 3 -1 65,5 

 
21 16 3 -1 65,25 

 
21 17 3 -1 66 

 
22 17 3 -1 65,8 

 
22 18 3 -1 66 

 
22 16 3 -1 65 

 
22 18 2 -1 65,9 

 
22 18 3 -2 58 

      
1=2 Z1 Z2 R1 C2 J 

10 5 3 -5 28,84 

 
9 5 3 -5 28,7 

 
11 5 3 -5 28,9 

 
11 6 3 -5 29,56 

 
11 4 3 -5 28 

 
11 6 2 -5 27,93 

 
11 6 3 -6 21,6 

 
11 6 3 -4 37,14 

 
12 6 3 -4 37,23 

 
12 6 4 -4 38 

 
12 6 4 -5 30,7 

 
13 6 4 -4 38,24 

 
13 7 4 -4 38,84 

 
13 7 5 -4 39 

 
13 7 5 -3 46,85 

 
14 7 5 -3 46,91 

 
14 8 5 -3 47,7 

 
14 8 5 -2 57,69 

 
15 8 5 -2 57,8 

 
15 9 5 -2 58,52 

 
15 9 4 -2 58,65 

 
16 9 4 -2 58,67 

 
17 9 4 -2 58,68 

 
17 10 4 -2 59,4 

 
17 10 5 -2 59,34 

 
17 10 3 -2 59,03 

 
17 11 4 -2 60 
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17 11 4 -1 67,5 

 
17 11 5 -1 67,21 

 
17 11 3 -1 67,5 

 
18 11 4 -1 67,5 

 
18 12 4 -1 68,3 

 
18 12 5 -1 68 

 
18 12 3 -1 68,23 

 
19 12 4 -1 68,3 

 
19 13 4 -1 69 

 
20 13 4 -1 69 

 
20 14 4 -1 69,8 

 
20 15 4 -1 70,56 

 
20 16 4 -1 71,23 

 
21 16 4 -1 71,31 

 
21 17 4 -1 71,7 

 
22 17 4 -1 71,7 

 
21 18 4 -1 71,77 

 
21 17 3 -1 71,63 

 
21 17 4 -2 66,23 

      

      
1=3 Z1 Z2 R1 C2 J 

10 5 3 -5 33,6 

 
9 5 3 -5 33,45 

 
11 5 3 -5 33,6 

 
11 6 3 -5 34 

 
11 4 3 -5 32,97 

 
11 6 4 -5 33,2 

 
11 6 2 -5 32,2 

 
11 6 4 -6 30,03 

 
11 6 4 -4 41,21 

 
12 6 4 -4 41,32 

 
12 6 5 -4 41,72 

 
12 6 3 -4 40,1 

 
13 6 5 -4 41,81 

 
13 7 5 -4 42,52 

 
13 7 4 -4 42 

 
13 7 5 -5 36,31 

 
13 7 5 -3 49,17 

 
14 7 5 -3 49,27 

 
15 7 5 -3 49,3 

 
15 8 5 -3 50 

 
15 8 4 -3 49,6 

 
15 8 5 -2 61,73 
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16 8 5 -2 61,75 

 
17 8 5 -2 61,76 

 
17 9 5 -2 62,51 

 
17 9 4 -2 62,43 

 
17 10 5 -2 63,2 

 
17 10 4 -2 63 

 
17 10 5 -1 69,57 

 
18 10 5 -1 69,6 

 
18 11 5 -1 70,34 

 
18 11 6 -1 69,97 

 
18 11 4 -1 70,49 

 
18 12 4 -1 71,21 

 
18 12 5 -1 71 

 
18 13 4 -1 72 

 
19 13 4 -1 72 

 
19 14 4 -1 72,7 

 
20 14 4 -1 72,7 

 
20 15 4 -1 73,41 

 
20 15 3 -1 71,01 

 
20 16 4 -1 73,83 

 
21 16 4 -1 73,9 

 
20 17 4 -1 73,94 

 
20 16 3 -1 73,65 

 
20 16 4 -2 67,6 

 

 
1=3 Z1 Z2 R1 C2 J 

10 5 3 -5 14,9 

 
9 5 3 -5 14,82 

 
11 5 3 -5 14,9 

 
11 6 3 -5 15,27 

 
11 4 3 -5 14,51 

 
11 6 4 -5 16,31 

 
11 6 2 -5 14 

 
11 6 4 -4 23,93 

 
11 6 4 -6 10,33 

 
12 6 4 -4 24 

 
12 7 4 -4 24,42 

 
12 7 3 -4 23,13 

 
12 7 4 -3 33,41 

 
13 7 4 -3 33,48 

 
13 8 4 -3 34 

 
13 8 3 -3 32,77 

 
13 8 3 -2 45,45 

 
14 8 3 -2 45,45 
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14 9 3 -2 46 

 
14 9 3 -1 55,8 

 
15 9 3 -1 55,8 

 
15 10 4 -1 56 

 
16 10 4 -1 55 

 
15 11 4 -1 55,17 

 
15 10 3 -1 54,86 

 
15 10 4 -2 46,57 

 

1 =4  Z1 Z2 R1 C2 J 
10 5 3 -5 23,94 

 
9 5 3 -5 23,5 

 
10 6 3 -5 24,7 

 
10 6 2 -5 24,2 

 
10 6 3 -4 33,36 

 
11 6 3 -4 33,34 

 
11 7 3 -4 34,2 

 
11 7 2 -4 33,74 

 
11 7 3 -3 42,97 

 
12 7 3 -3 42,96 

 
12 8 3 -3 43,77 

 
12 8 2 -3 43,48 

 
12 8 3 -2 52,65 

 
13 8 3 -2 52,63 

 
13 9 3 -2 53,4 

 
13 9 2 -2 53,75 

 
13 9 3 -1 60,94 

 
14 9 3 -1 60,89 

 
13 10 3 -1 60,94 

 
13 9 2 -1 60,38 

 
13 9 3 -2 53,4 

 
      

1 =5 Z1 Z2 R1 C2 J 

 
10 5 3 -5 24,97 

 
9 5 3 -5 25 

 
11 5 3 -5 24,9 

 
10 6 3 -5 26,38 

 
10 4 3 -5 23 

 
10 6 2 -5 26,5 

 
10 6 3 -4 35,6 

 
11 6 3 -4 35,68 

 
11 7 3 -4 36 

 
11 7 2 -4 36,21 
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11 7 2 -3 45,26 

 
12 7 2 -3 45,13 

 
12 8 2 -3 45,68 

 
12 8 3 -3 45,52 

 
12 8 2 -2 54,2 

 
13 8 2 -2 54,32 

 
13 9 2 -2 54,61 

 
13 9 3 -2 54,44 

 
14 9 2 -1 62 

 
14 10 2 -1 62,36 

 
14 10 3 -1 61,87 

 

 

2 =4  Z1 Z2 R1 C2 J 
10 5 3 -5 52,1 

 
9 5 3 -5 52,5 

 
11 6 3 -5 54,11 

 
11 4 3 -5 50,5 

 
11 6 2 -5 52,32 

 
11 6 4 -5 55 

 
11 6 4 -4 57,92 

 
11 6 4 -6 52 

 
12 6 4 -4 58,32 

 
12 7 4 -4 59,63 

 
12 7 3 -4 59 

 
12 7 4 -3 62,17 

 
12 7 4 -5 56,88 

 
13 7 4 -3 62,5 

 
13 8 4 -3 63,63 

 
13 8 3 -3 63,31 

 
13 8 4 -2 66,68 

 
14 8 4 -2 66,9 

 
14 9 4 -2 67,95 

 
14 9 3 -2 67,8 

 
14 9 4 -1 70 

 
15 9 4 -1 70 

 
15 10 4 -1 71 

 
15 10 3 -1 71,21 

 
16 10 3 -1 71,31 

 
16 11 3 -1 72,31 

 
16 12 3 -1 73,31 

 
16 12 2 -1 73,2 

 
17 12 3 -1 70,4 
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18 12 3 -1 73,45 

 
18 13 3 -1 74,47 

 
18 13 2 -1 74,31 

 
19 13 3 -1 74,51 

 
19 14 3 -1 75,53 

 
19 14 4 -1 75,31 

 
20 14 3 -1 75,56 

 
20 15 3 -1 76,6 

 
21 15 3 -1 76,6 

 
21 15 2 -1 76,41 

 
21 16 3 -1 77,65 

 
22 16 3 -1 77,65 

 
22 17 3 -1 78 

 
23 17 3 -1 78 

 
22 18 3 -1 78,13 

 
22 17 4 -1 77,65 

 
22 17 3 -2 76,61 

 

 

2 =5  Z1 Z2 R1 C2 J 
10 5 3 -5 62,93 

 
9 5 3 -5 61,8 

 
11 5 3 -5 62,93 

 
11 6 3 -5 64,2 

 
11 4 3 -5 61,35 

 
11 6 4 -5 64,73 

 
11 6 4 -4 65,6 

 
12 6 4 -4 66 

 
12 7 4 -4 67 

 
12 7 3 -4 66,8 

 
12 7 4 -3 67,8 

 
13 7 4 -3 68,2 

 
13 8 4 -3 69,1 

 
13 8 3 -3 69 

 
13 8 4 -2 70,63 

 
14 9 4 -2 70,91 

 
14 10 4 -2 71,77 

 
14 10 3 -2 71,23 

 
14 11 4 -2 72,4 

 
14 12 4 -2 73,53 

 
15 12 4 -2 73,73 

 
15 12 5 -2 73,43 

 
15 13 4 -2 74,9 
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15 14 4 -2 76,1 

 
15 14 5 -2 75,82 

 
16 14 4 -2 76,21 

 
16 15 4 -2 77,41 

 
16 15 3 -2 77,56 

 
16 15 3 -1 78,56 

 
17 15 3 -1 78,59 

 
17 16 3 -1 79,8 

 
17 16 4 -1 79,5 

 
18 16 3 -1 79,8 

 
18 17 3 -1 81 

 
19 17 3 -1 81 

 
19 17 4 -1 80,67 

 
19 18 3 -1 82 

 
20 18 3 -1 82 

 
20 19 3 -1 82,31 

 
20 19 4 -1 82 

 
20 19 3 -2 81,89 

 

 

 r1 =20 Z1 Z2 R1 C2 J 
10 5 3 -5 31,85 

 
9 5 3 -5 31,72 

 
11 5 3 -5 31,77 

 
10 6 3 -5 32,7 

 
10 4 3 -5 30,64 

 
10 6 2 -5 32,7 

 
11 6 3 -5 32,7 

 
11 7 3 -5 33,4 

 
11 7 2 -5 33,4 

 
11 7 3 -4 42 

 
12 7 3 -4 42 

 
12 8 3 -4 42,8 

 
12 8 2 -4 42,8 

 
12 8 3 -3 51,66 

 
13 8 2 -3 51,76 

 
13 9 2 -3 52,44 

 
13 9 3 -3 52,26 

 
13 9 2 -2 61,8 

 
14 9 2 -2 61,8 

 
14 10 2 -2 62,53 

 
15 10 2 -2 62,5 

 
15 11 2 -2 63,21 

 
15 11 3 -2 63 
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16 11 3 -2 63 

 
16 12 3 -2 63,65 

 
16 12 3 -2 63 

 
17 12 3 -2 63,55 

 
17 13 3 -2 64,25 

 
17 13 2 -2 64,42 

 
17 13 2 -1 72,5 

 
18 13 2 -1 72,4 

 
17 14 2 -1 73,3 

 
17 14 1 -1 73,42 

 
17 15 1 -1 74,2 

 
18 15 1 -1 74,2 

 
17 16 1 -1 74,28 

 
17 15 2 -1 73,86 

 
17 15 1 -2 68,42 

 

 

 r1 =30 Z1 Z2 R1 C2 J 
10 5 3 -5 39,96 

 
9 5 3 -5 39,6 

 
11 5 3 -5 40 

 
11 6 3 -5 40,91 

 
11 6 4 -5 40,1 

 
11 6 4 -4 48,1 

 
12 6 4 -4 48,5 

 
12 7 4 -4 49,2 

 
12 7 3 -4 50 

 
12 8 3 -4 50,67 

 
12 8 2 -4 51,21 

 
13 8 2 -4 51,33 

 
13 9 2 -4 51,9 

 
13 9 3 -4 51,45 

 
13 9 2 -3 60,74 

 
14 9 2 -3 60,9 

 
14 10 2 -3 61,5 

 
14 10 3 -3 60,9 

 
14 10 2 -2 71,14 

 
14 11 2 -2 71,8 

 
15 11 2 -2 71,9 

 
15 11 3 -2 71,33 

 
16 11 2 -2 71,9 

 
16 12 2 -2 72,61 

 
16 12 3 -2 72 
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16 12 2 -1 80,5 

 
17 12 2 -1 80,5 

 
17 13 2 -1 81,3 

 
18 13 2 -1 81,3 

 
18 14 2 -1 82 

 
18 14 3 -1 81,4 

 
18 15 2 -1 82,7 

 
18 15 1 -1 83,2 

 
19 15 1 -1 83,1 

 
18 16 1 -1 84 

 
19 16 1 -1 83,5 

 
18 17 1 -1 83,8 

 
18 16 2 -1 83,76 

 
18 16 1 -2 

    
77,53 

 

 

 h1 =2 Z1 Z2 R1 C2 J 

10 5 3 -5 11,6 

 
11 5 3 -5 10,5 

 
10 6 3 -5 12,75 

 
10 4 3 -5 10 

 
10 6 2 -5 12,64 

 
10 6 3 -4 23,8 

 
11 6 3 -4 23 

 
11 7 3 -4 24 

 
11 7 2 -4 23,88 

 
11 7 3 -3 35 

 
12 7 3 -3 34,4 

 
12 8 3 -3 35,33 

 
12 8 2 -3 35,3 

 
12 8 3 -2 46,25 

 
13 8 3 -2 45,7 

 
13 9 3 -2 46,55 

 
13 9 2 -2 46,6 

 
13 9 2 -1 56,17 

 
14 9 2 -1 55,7 

 
14 10 2 -1 56,5 

 
15 10 2 -1 56,5 

 
14 11 2 -1 56,53 

 
14 10 3 -1 55,86 

 
14 10 2 -2 46,49 
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 h1 =3 Z1 Z2 R1 C2 J 
10 6 3 -5 0,8 

 
10 6 3 -4 14,22 

 
11 6 3 -4 12,7 

 
10 6 3 -4 14,44 

 
11 6 2 -4 12,97 

 
11 7 2 -4 14,02 

 
11 7 3 -4 13,83 

 
11 7 2 -3 27,4 

 
12 7 2 -3 26,2 

 
11 7 2 -2 40,23 

 
11 7 3 -2 39,9 

 
12 7 2 -2 39,22 

 
12 8 2 -2 40,2 

 
12 8 2 -1 51,23 

 
13 8 2 -1 50,4 

 
12 9 2 -1 51,15 

 
12 8 3 -1 50,76 

 
12 8 2 -2 42,38 

 

 

 h2=2,5 Z1 Z2 R1 C2 J 
10 5 3 -5 23,41 

 
11 5 3 -5 23,14 

 
9 5 3 -5 23,53 

 
10 6 3 -5 24,57 

 
11 6 3 -5 24,5 

 
11 6 2 -5 23,93 

 
11 6 3 -4 33,15 

 
12 6 3 -4 33 

 
12 7 3 -4 34,2 

 
12 7 3 -3 43 

 
12 7 2 -3 42,5 

 
12 8 3 -3 44,22 

 
13 8 3 -3 44,15 

 
13 9 3 -3 45,26 

 
13 9 2 -3 44,95 

 
13 9 3 -2 54,31 

 
14 9 3 -2 54,23 

 
14 10 3 -2 55,4 

 
14 10 2 -2 55,2 
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14 10 3 -1 63,2 

 
15 10 3 -1 63 

 
15 11 3 -1 63,33 

 
16 11 3 -1 63 

 
15 12 3 -1 63,41 

 
15 11 2 -1 62,88 

 
15 11 3 -2 55,23 

 

 

 h2=3,5 Z1 Z2 R1 C2 J 
10 5 3 -5 23 

 
9 5 3 -5 23,21 

 
11 5 3 -5 22,79 

 
10 6 3 -5 24,44 

 
10 6 2 -5 24 

 
10 6 3 -4 33 

 
11 6 3 -4 33 

 
11 7 3 -4 34,4 

 
11 7 2 -4 34 

 
11 7 2 -3 43,2 

 
12 7 3 -3 43,2 

 
12 8 3 -3 44,7 

 
12 8 2 -3 44,4 

 
12 8 3 -2 53,66 

 
13 8 3 -2 53,66 

 
13 9 3 -2 55,23 

 
13 9 2 -2 55 

 
13 9 3 -1 62,96 

 
14 9 3 -1 62,92 

 
14 10 3 -1 64,67 

 
15 10 3 -1 64,6 

 
15 10 2 -1 64,6 

 
15 11 2 -1 66,4 

 
16 11 2 -1 66,2 

 
15 12 2 -1 66,37 

 
15 11 3 -1 66,24 

 
15 11 2 -2 58,54 

 

 

 b=1 Z1 Z2 R1 C2 J 
10 5 3 -5 25 
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9 5 3 -5 25,11 

 
11 5 3 -5 24,7 

 
9 5 2 -5 24,67 

 
9 5 3 -4 33,4 

 
10 5 3 -4 33,4 

 
10 6 3 -4 34,43 

 
10 6 2 -4 34 

 
10 6 3 -3 42,9 

 
11 6 3 -3 42,9 

 
11 7 3 -3 43,85 

 
11 7 2 -3 43,6 

 
11 7 3 -2 52,43 

 
12 7 3 -2 52,43 

 
12 8 3 -2 53,25 

 
12 8 2 -2 53,25 

 
12 8 2 -1 60,81 

 
13 8 2 -1 60,8 

 
13 9 2 -1 61,6 

 
13 9 3 -1 61,5 

 
14 9 2 -1 61,5 

 
14 10 2 -1 62,33 

 
14 10 1 -1 62,2 

 
15 10 2 -1 62,2 

 
15 11 2 -1 63 

 
16 11 2 -1 62,88 

 
15 12 2 -1 62,94 

 
15 11 3 -1 62,57 

 
15 11 2 -2 55,46 

 

 

 b=2 Z1 Z2 R1 C2 J 
10 5 3 -5 24,36 

 
9 5 3 -5 24,45 

 
11 5 3 -5 24,1 

 
10 6 3 -5 25,32 

 
10 6 2 -5 24,83 

 
10 6 3 -4 33,9 

 
11 6 3 -4 33,9 

 
11 7 3 -4 34,72 

 
11 7 2 -4 34,3 

 
11 7 3 -3 43,41 

 
12 7 3 -3 43,4 

 
12 8 3 -3 44,21 
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12 8 2 -3 43,93 

 
12 8 3 -2 53 

 
13 8 3 -2 53 

 
13 9 3 -2 53,75 

 
13 9 2 -2 53,61 

 
13 9 3 -1 61,22 

 
14 9 3 -1 61,2 

 
14 10 3 -1 61,98 

 
14 10 2 -1 62 

 
15 10 2 -1 61,94 

 
15 11 2 -1 62,74 

 
15 11 3 -1 62,7 

 
16 11 3 -1 62,7 

 
15 12 3 -1 62,85 

 
15 11 2 -1 62,18 

 
155 11 2 -2 54,69 

 

 

 

 

 

 

 

  

 

 


