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Fi 6.3 Simplified representation of a circular reaction.

The DE are 

dA/dt = - K1 A + K3 C                                            (6.11)

dB/dt = - K2 B + K1 A

dC/dt = - K3 A + K2 B

with specified initial conditions A(0) , B(0)  and  C(0) ~ moles

In chapter 2 the circular reaction DE equations were solved with constant Ki.

Now we take one of the rate constants to be variable ,

say  K1 (t) = K10 + m t     .

The finite difference solutions to (6.11) are 

A(tn ) = A( t n-1 ) + ∆t { - K1(tn-1 ) A(tn-1) + K3 C (tn-1)  }          (6.12)                                                                 

B(tn ) = B( t n-1 ) + ∆t { - K2 B(tn-1) + K1(tn-1 ) A(tn-1)  }                          

C(tn ) = C( t n-1 ) + ∆t { - K3 C(tn-1) + K2(t n-1 ) B(tn-1)  }       

Let    A(0) = 300 micro mol, B(0)= 60 micro moles  and  C(0)=30 micro moles.  

Let the  rate constants be ;

K1  = 0.1 + [(10-.1)/2]  t       for t ≤ 2 s ,

K1 = .1+9.9=10.0/s         for  t  ≥    2 s. 

  while   K2 = 2/s       , K3 = 1.0/s  .

The slope m of K1 is  (9.9/2) /s2 = 4.95/s2         

The results are plotted in fig 6.4
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Fig 6.4 Concentrations for the circular reaction with variable K1.

FORTRAN code

c Problem from Math Tech for BIOL & MED page 119 Simon

      real k1,k2,k3

      data k2,k3/2.,1./

      data a0,b0,c0 /300.,60.,30./

      tsmall=amin1(1./10.,1./k2,1./k3)

      tf=4.

      dt=tsmall/100.

      nstep=int(tf/dt)

      kp=int(float(nstep)/60.)

      kount=kp

      print 100 ,0., a0,b0,c0

      do 10 n=1,nstep

      t=dt*float(n)

      a1=a0+dt*(-k1(t-dt)*a0+k3*c0)

      b1=b0+dt*(-k2*b0 +k1(t-dt)*a0)

      c1=c0+dt*(-k3*c0+k2*b0)

      if(n.eq.kount)then

      print 100 , t,a1,b1,c1

      kount=kount+kp

      endif

      a0=a1

      b0=b1

      c0=c1

10    continue

100   format('t(s),A(micromol),B,C=',4(3x,e10.3))

      stop

      end

      function k1(t)

      real k1

      k1=0.1+ (9.9/2.)*t

      return

      end

