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The research conducted this summer, focused on the general idea of solving nonlinear two‐point boundary 
value  problems  using  a  new  adaptive  method.  The  inexact  Newton’s  method  encompasses  a  Claes  Johnson 
adaptive method, which stipulates accuracy requirements  for  the  linear problems  to numerically approximate 
the solution to the nonlinear problem.  
               Our research began by looking at several linear two‐point boundary value problems and using the Cinite 
element method  to  approximate  the  solution  to  these problems.   We  then  focused on  solving nonlinear  two‐
point  boundary  value  problems,  by  Cinding  a  variational  problem and deCining  an  inCinite  dimensional  vector 
space.  After  Cinding  an  initial  guess  in  the  vector  space we  then  applied  Newton’s method  to  the  variational 
problem. This gave us a step function for each iteration, which was added to the previous function to continue 
the  process  until  our  approximated  solutions  converged.  The  next  step  was  to  numerically  approximate  the 
variational  problem.  We  deCined  a  Cinite  dimensional  subspace  of  the  inCinite  dimensional  vector  space 
mentioned earlier, which has linear functions as elements for all the subintervals. A basis for the subspace was 
deCined  to be a  linearly  independent set of hat  functions, where  it  turns out  that  the coefCicients of  the  linear 
combination are equal to the values of our points. The discrete variational problem then enabled us to set up the 
problem as an algebraic system, which could be solved easily. 
        The linear and nonlinear problems were all tested using different equally spaced grids. After reviewing the 
results and  the estimated errors  from the equally  spaced grids, we  then worked on a  linear problem  from M. 
Scott and H. Watts using the inexact Newton’s method. We started with a few functions, but as we applied the C. 
Johnson adaptive method,  our partition  started  to  split  into  smaller  subinterval, where  the error of  tolerance 
over  the number of  subinterval was  less  than  the estimated error  for each subinterval. We stopped when  the 
error of tolerance was greater then the sum of the estimated errors for each subinterval. The objective was to be 
able to prove that by using the inexact Newton’s method we could be able to Cind a mesh that would result in a 
smaller  amount  of  error  than  having  an  equally  spaced mesh.  So,  Cinally we  tested  the  inexact method  on  a 
nonlinear  two‐point boundary value problem, and based on our results we  found out  that  the error using  the 
method  was  indeed  smaller.  However,  it  was  not  very  signiCicant.  We  hope  in  the  future  to  include  Dembo, 
Eisenstat, and Steihaug’s theory, by changing the tolerances for each Newton iteration. 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