
 
 

  :  
1 (   

Xi   Yi    ijX  S2 S1  

1000 150 850 350 500 S1 

800 120 680 360 320 S2 

 270  90 180 jV   

1800   800 1000 jX 

 

2 (  

0.5 0.4375 
0.32 0.45 

 

3 (  

 

 

det (I – A) = 0.135 

4.07407407 3.24074074 
2.37037037 3.7037037 

 

4 (   

  

     =        

 

0.5 -0.4375 
-0.32 0.55 

4.07407407 3.24074074 
2.37037037 3.7037037 

200 
100 

1138.88889 
844.444444 

A = 

I -A = 

(I –A)-1 = 



  : 

1-  0T   

1T: 

B Xt = 0.05 0.001
0.001 0.05

300
400 = 15.4

20.3                                                                                                           

 0T   1T    15.4    
  20.3  . 

  

2-    : 

=  
 

= 300 0
0 400

1

1200
1

1400

=  0.25
0.285

  

  25%    28.5%  .  
3-  :  

 Q   :A + B ) –( I  1-Q = B 

 Q = 20 0.4
0.4 20

1 0
0 1    0.1 0.2

0.3 0.4  +  0.05 0.001
0.001 0.05  

               = 19.127 4.241
6.362 13.084  

 :  
-   

 | I| = 0     19.127 4.241
6.362 13.084 = 0 

                               (19.127 ) (13.084 ) - ( 4.241) ( 6.362) = 0 
    2 – 32.211  + 223.276 = 0 

-   
-   

 = b2 – 4 a c 
 = (- 32.211)2 – 4 (223.276 ) 
 = 144.444 

 = 12.018 
-   

=  
b ± b 4ac

2a  



1 = 22.11 
2 = 10.09 

- max   1= 22.1     
  

   
1-  

-   
 

          0.20  0.090909  0.250000 
A =   0.05  0.363636  0.116667 
          0.15  0.181818  0.166667 

-  
 

                  0.80  -0.090909  -0.250000       
(I – A)=    -0.05   0.636364  -0.116667 
                -0.15  -0.181818   0.833333      

 det (I – A) = 0.37575761 

- :  
 

                    1.35484  0.32258  0.45161 
(I – A)-1 =   0.15746  1.67440  0.28165 
                   0.27823  0.42339  1.34274 

2-   :  
-  :  

[(200) 0.25] + 0.4 [(200) 0.25] =  70 
-  :150   
-  :  

VA2 =    150 + 70 = 220 
-   

Vn =    (0.6    0.4    0.4666  ) 
 

     nV t ]1 -A) –=[ (I  nP   

   Pn =   
1.35484  0.15746 0.27823
0.32258 1.67440 0.42339
0.45161 0.28165 1.34274

   
0.6
0.4

0.4666
 = 

1.00571
1.06086
1.01015

 

   
     



      
    0.57 %, 6.08 %  1.01 % .  

-     

- 80%  0.8(600  230  250) = (480  

184  200)  

-  :  

IP = . ( ) . ( )  . ( )  
     = 1.0184 

     1.84 %  . 

3-    20%  30% :  

: jX/jL=  je 

ej (0.45    0.22    0.375  ) 

                         1-A) –(I  j= e jEM    

EMj = (0.7486    0.6722    0.7687) 

  : 

Xj = (200    165    180) 

L1 = 0.7486 * 200 =  149.72 

L2 = 0.6722* 165 =  110.913 

L3 = 0.7687* 180 =  138.366 

-   
IEM1 = 0.7486 /0.45 =  1.66367333 

IEM2 = 0.6722/0.22 =  3.0559 

IEM3 = 0.7687/0.375 =  2.0499 
4-  :  

  



X3 = G-1 Y3 

X2 = G-1 ( Y2 + B X3) 

X1 = G-1 ( Y1 + B X2) 

-  1-G :  

G-1 = (I – A + B)-1 

          0.820  -0.075909  -0.240000 
G =    0.035   0.756364  -0.086667 
         -0.120  -0.101818   0.853333 
 
det(G)= 0.5026 
 
            1.26671  0.17751  0.37429 
G-1 =  -0.03873  1.33501  0.12469 
            0.17351  0.18425  1.23939 

-  3T  :    

X3 =                       =  

-  2T:   
 

 

X2 =             +                                                                              =  

  
-  1T : 

 

X1 =                                                                +                                                             =   

 

1.26671  0.17751  0.37429 
-0.03873  1.33501  0.12469 
 0.17351  0.18425  1.23939 
 

700 
350 
400 
 

1098.54 
490.02 
 681.70 
 

1.26671  0.17751  0.37429 
-0.03873  1.33501  0.12469 
 0.17351  0.18425  1.23939 
 

680 
280 
350 
 

0.020  0.015  0.01 
0.085  0.120  0.03 
0.030  0.080  0.02 
 

1098.54 
490.02 
 681.70 
 

1150.60 
 630.87 
 747.77 
 

1.26671  0.17751  0.37429 
-0.03873  1.33501  0.12469 
 0.17351  0.18425  1.23939 
 

650 
250 
300 
 

0.020  0.015  0.01 
0.085  0.120  0.03 
0.030  0.080  0.02 
 

1150.60 
 630.87 
 747.77 
 

1059.91 
 524.51 
 641.02 
 


