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Abstract. In the present paper we investigate the convergence of solution of the Schrodinger equation for potential
energy of particular conditions. The issue is crucial for application of numerical techniques, such as finite difference
method.
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1. Introduction

Quantum mechanical processes and dynamics of quantum particles are described by Schrodinger
equation [1]. It is well known, that Schrodinger equation has exact, analytical solutions (wave functions and
energy spectrum),only in few cases. There are a lot of interesting from practical and theoretical point of view
potentials, for which it is unable to write down exact solutions. Therefore, it is of great importance to proceed
numerical calculations. One of the most important and practically usable way to solve the equation is the finite
difference method [2]. The problem is that when we solve the equation numerically, firstly it must be known
if the solution is convergent. One of our main purpose is to show that the solution of Schrodinger type equation
converges when we use finite difference method to solve it.

2. Theoretical framework
Let’s discuss the following equation:

Lw) =u"(x) —p()ulx) = —f (%), x € [0,X]; €Y)
u(0)=a, uX)=»n. (2)

On [0, X] segment, let’s define regular grid with the step h = % Denote this grid by wp. On this grid we

change the equation (1) by the finite difference equation, which reads as follows:

— 2y, + oy
I(y,) = 2+ :2” Ity = —f, n=123,.,N—1 3)

In this case boundary conditions will be:
Yo=a, Ynv=D. 4)

It can be proven, that if p(x) = 0, than problems (3), (4) have unique solution which converges.
We also estimate the expected error of the method, which turns out to be satisfactory.
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