Math240; Gauss-Jordan elimination and chemistry.
Problem: balance the chemical reaction
xCoH50H + yO9 — zCO2 + tH2O

Solution: since the number of atoms of each kind before and after the
reaction is the same, we obtain the following homogeneous system of linear
equations
2¢0 —z =10
6z —2t=0
r+2y—22—t=0

The system is solved by Gauss-Jordan method as follows:
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The last matrix is of reduced row echelon form, and we obtain that the
solution of the system of linear equations is t = s, z = %s, Yy=3Ss,T= %s,
where s is a parameter. Therefore the minimal solution with positive integral
x,y,2z and t is obtained for s = 3: x = 1,y = 3,z = 2,t = 3. Thus, the
balanced reaction is

CoH;0H + 305 — 2C0O5 + 3H50



