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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   ,

% Kirchhoff  -three loops
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

Using SAGEMATH
http://www.sagemath.org/
i1,i2,i3=var('i1,i2,i3')

solve([-7*i1+i2+0*i3==-10,i1-5*i2+3*i3==0,0*i1+3*i2-13*i3==20],i1,i2,i3)
clic evaluate

[[i1 == 500/379, i2 == -290/379, i3 == -650/379]]

R=RealField(30)

R(500/379) ; R(-290/379);R(-650/379);

1.3192612

-0.76517150

-1.7150396

1.3192612

-0.76517150

-1.7150396

 

Solving the linear system by Jacobi iteration method
c Gauss Seidel and or Jacobi method see Schaum's Numerical

c analysis    page 372

      dimension a(10,10) , b(10), xnew(10),x(10)

      data norder,niter/3,5/

      data b(1),b(2),b(3),b(4)/-10.,0.,20.,0./

      data a(1,1),a(1,2),a(1,3),a(1,4)/-7.,1.,0.,0./

      data a(2,1),a(2,2),a(2,3),a(2,4)/1.,-5.,3.,0./

      data a(3,1),a(3,2),a(3,3),a(3,4)/0.,3.,-13.,0./

      data a(4,1),a(4,2),a(4,3),a(4,4)/0.,0.,0.,0. /

c first approximation

      do 10 i=1,norder

      x(i)=b(i)/a(i,i)

10    continue

      do 20 it=1,niter

      do 30 i=1,norder

      sum=b(i)/a(i,i)

c      print*,'i,x(i)=',i,x(i)

      do 50 j=1,norder

      if(j.ne.i)then

      sum=sum-a(i,j)*x(j)/a(i,i)

c      print*,'i,x(i)=',i,xnew(i)

      endif

50    continue

c     xnew(i)=sum

      x(i)=sum

30    continue

c      do 40 i=1,norder

c      x(i)=xnew(i)

c40    continue

      print 100,(x(i),i=1,norder)

20    continue

100   format('xi=',4(3x,e10.3))

      stop

      end

      RUN

      xi=    0.143E+01   -0.637E+00   -0.169E+01

xi=    0.134E+01   -0.744E+00   -0.171E+01

xi=    0.132E+01   -0.762E+00   -0.171E+01

xi=    0.132E+01   -0.765E+00   -0.171E+01

xi=    0.132E+01   -0.765E+00   -0.172E+01

*******
command ezplot
syms x; a=2;

f=x^2*exp(-a*x^2);

ezplot(f,[0,3/a^(1/2)])
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Trapezoidal Integration with Matlab
example (1)

x=linspace(0,pi,1000);

>> y=sin(x);

>> trapz(x,y)

ans =

  2.0000e+000
example(2)

>> syms x a;

a=1;y=(1+a*x^2)*exp(-2*x^2);

int(y,x,0,Inf)

ans =

(5*2^(1/2)*pi^(1/2))/16

>> (5*2^(1/2)*pi^(1/2))/16

ans =

  7.8332e-001

Trapezoidal integration with FORTRAN

c trapezoid rule integration code

      data a,xi,nstep/1.,0.,5000/

c      f(u)=(1.+a*x**2)*(exp(-2.*x**2)

      f(u)=sin(u)

      pi=2.*asin(1.)

      xf=pi

      dx=(xf-xi)/float(nstep)

      sum=0.

      do 10 i=1,nstep

      x=xi+dx*float(i)

      sum=sum+(dx/2.)*(f(x)+f(x-dx))

10    continue

      print 100, sum ,2.

100   format('num int. ,2.=',2(3x,e12.5))

      stop

      end

if f(u) = sin(u)       0 <=  u ≤  π   

num int. ,2.=    0.20000E+01    0.20000E+01
if f(u)= f(u)=(1.+a*x**2)*exp(-2.*x**2) 
0.782612324

