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Reference:

1. Schaum's Outline of Basic Electrical Engineering by J. J. Cathey
2. Kirchoff’s voltage law  http://www.geocities.com/serienumerica3/Kirchoff.doc
The applications of Kirchoff rules to resistive  circuits leads to a system of n- linear equations in n- unknown currents.
We will use MATLAB to solve this system of equations. 

As a second  example consider the circuit shown  in Figure 1 with three loops and three currents.
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Figure 1.

Kirchoff voltage law (KVL) states that around a  loop    
∑ Vk =0.                                                           (1)

Applying KVL gives the system of linear equations  ,

-7 I1   + I2   +  0 I3 = -10    ~ volts                                 (2)

    I1 – 5 I 2 +3 I3   =    0                                                 (3)
 0 I1  +3I2     -13I3   =  20                                                 (4)

It is of the form

   A I  = E       where  A is the matrix formed by the coefficients of the 

currents         A =  -7    1    0
                               1   -5    3
                               0    3    -13
I is a  column matrix          I =  I1
                                                  I2                  and E  is the column matrix of the voltages   E = -10
                                0    
                               20 .

The Matlab code is simply  a few  lines   ,
% kirchoff
A= [-7,1,0;1,-5,3; 0,3,-13];

E=[-10;0;20];

Solution=A\E
Solution =

  1.3193e+000

 -7.6517e-001

 -1.7150e+000

That is ,    I1 =1.32   amps   , I2 = -7.65E-1 amps  , I3 =-1.72 amps

The negative signs of  I2 and I3 indicate that the currents have  opposite direction from the ones assumed.
