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The earliest applications of computational methods in chemistry were made by quantum theorists,
who were trying to find accurate methods of calculating the electronic structure of molecules. Both the

internal electronic energy of molecules and the distribution of electron charge in a molecule are obtained by
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solving the Schrodinger equation. This equation can be solved exactly only for a few very simple problems
of interest in chemistry, for example, the electronic structure of hydrogen atom. It is from these exact
solutions that our insight into chemical structure has developed; the concept atomic orbital comes directly
from the solutions of the Schrodinger equation for the hydrogen atom. But even for the hydrogen molecule,
an exact solution of the Schrédinger equation is impossible without the use of numerical methods.
Chemists during the 1930s were using analog computers (and even mechanical desk calculators) to solve
the Schrodinger equation numerically, and they were able to determine the bond energy of the hydrogen
molecule to within 10 percent of the presently accepted experimental valug:, *

Of course, molecular structure can be determined by many experimental methods as well,
for example, by X-ray diffraction, molecular spectroseopy, or magnetic resonance. In each of
these experimental methods, the availability of computer-based methods of analyzing data has
made possible the determination of structures for more complex than could have been done 20
years ago. For example, the complete three-dimensional structures of biologically significant
molecules such as myoglobin (JLILEKZR), an oxygen-carrying protein that is similar to
hemoglobin (1L ,%%) and contain more than one hundred atoms, has been completely worked

out using X-ray diffraction and computer reduction of data.
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