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THE FACTORIZATION fi'IETHOD FOR TWO POINT BOUNDARY VALUE PROBLEMS 

FOR ODE'S AND ITS RELATION TO THE FINITE DIFFERENCE METHOD 

I. Babu~ka 

1. INTRODUCTION 

Finite difference and finite elemen't methods for solving two point 

boundary value problems for systems of ordinary differential equations 

consist of 

(a) a discre"cization procedure which trcmsforms the original problem 

into a family of finite dimensional systems of algebraic equa,tions 

parametrized by 'the mesh size h , and 

(b) a solution procedure for 'the sys,tems of algebraic equations. 

For lineax boundary value p1:oblems ·the algebraic equa-tions are linear and 

step (b) reduces to the selection of a matrix reduc-tion scheme. In this 

papeJ: vJe consider only direc-t (elimination) me-thods of ma,trix reduc-tion. 

By these tvm s·teps, ·taken i:oge-ther, the original problem is transformed 

in·to a sequen·tial nt.u.nerical process (§5) ~rihich depends on the mesh parameter 

h. .A comple'ce analysis of 'the m.u--uerical procedure must consider this 

underlying numerical process, not merely the discretization step (a) . In 

this paper \fie cal~ry 01xt such a complete analysis for a_ model singula.r 

per-turbation problem of turning point type (§2) studied by H.O. Kreiss 

et al. in [1]. \"e shmv (§4) tha_t the nw-nericcd process converges, as h + 0, 

to the solution of ini-tial value problems for certain differential equations. 

These limiting equa·tions are ·the closure [2] of ·the process& Thus i·t is 


