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(FORTRAN code given)
A definite two dimensional integral of the form   ∫  f(x,y) dxdy where both x and y range  a to b becomes a  double sum
sum= ∑ i , j  (ag(i)*(b-a)/2.)*(ag(j)*(b-a)/2.)*f(x,y)                     (1)

The coefficients ag( i) are obtained from tables and the point of integration

are related to the roots xi  of Legendre polynomial of the nth order.
x = ((b-a)/2) x i   +(b+a)/2                                                           (2)

y = ((b-a)/2) x i   +(b+a)/2                                                    .        (3)                                                         

As a test we integrate   

∫  ∫   (xy) dxdy =(1/4)         where    0 ≤ x≤ 1      ,       0  ≤y  ≤1.   (4)
RUN   (where norder =4) ,
       sum,exact value=  0.249999985  0.25

FORTRAN CODE

c gauss -legendre integration  of one octant of unit sphere vulume

c  0< x<1  ,   0 <y<1  z=sqrt(1.-x**2-y**2)   V=(1./8.)*(4./3.)*pi

      dimension xg(30) , ag(30), yg(30)

      equivalence (xg,yg)

      data xg /.86113631,.33998105,-.86113631,-.33998105, 26*0.0/

      data ag/.34785485,.65214515,.34785485,.65214515 ,26*0.0/

c upper limit=b, lower limit =a

      data norder ,a , b /4, 0., 1./

c      f(u,v)=sqrt(1.-u**2-v**2)

      f(u,v)=u*v

      pi=2.*asin(1.)

      sum=0.

      do 10 i=1,norder

      x=.5*(b-a)*xg(i)+.5*(b+a)

      do 20 j=1,norder

      y=.5*(b-a)*yg(j)+.5*(b+a)

c      if((x**2+y**2).gt.1.0)goto 10

      sum=sum + (ag(i)*(b-a)/2.)*(ag(j)*(b-a)/2.)*f(x,y)

20    continue

10    continue

      print*,'sum,exact value=',sum ,1./4.

      stop

      end

      RUN

       sum,exact value=  0.249999985  0.25

