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Geometry, the branch of mathematics that deals with shapes, sizes, and
properties of figures, has been one of the oldest and most fundamental areas of
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study. Its influence can be seen in almost every aspect of our lives, from
architecture and design to computer graphics and navigation systems. And at the
heart of modern geometric principles lies the work of a renowned mathematician,
David Hilbert.

The Life and Contributions of David Hilbert

David Hilbert was born on January 23, 1862, in the Kingdom of Prussia. From a
young age, he displayed exceptional mathematical abilities and eventually went
on to pursue his passion at the University of Königsberg. Hilbert's career as a
mathematician spanned over six decades, during which he made significant
contributions to various areas of mathematics, including number theory, algebra,
calculus, and foundations of mathematics.
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However, it was Hilbert's groundbreaking work on the foundations of geometry
that revolutionized the field and solidified his reputation as one of the greatest
mathematicians of all time.
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Prior to David Hilbert's work, geometry was primarily based on intuitive notions
and observations about physical space. However, Hilbert sought to establish a
rigorous and logical foundation for geometry, similar to how other branches of
mathematics had been formalized.

In his landmark book, "Foundations of Geometry," published in 1899, Hilbert
presented a comprehensive and axiomatic system that provided a firm basis for
the study of geometry. Axioms are fundamental statements or principles that are
accepted without proof but serve as the building blocks from which all
mathematical reasoning is derived.

Hilbert's system consisted of several axioms, such as the Incidence Axiom (which
described the basic relationship between points, lines, and planes),the Ruler
Axiom (which defined measurement and comparison of lengths),and the
Congruence Axiom (which determined when two figures are identical in shape
and size).

The beauty of Hilbert's approach was that it allowed mathematicians to reason
logically and deduce new theorems and properties based on these axioms. It
provided a solid framework upon which the entire field of geometry could be built.

The Impact of Hilbert's Work

Hilbert's Foundations of Geometry had a profound impact on the field, influencing
not only mathematicians but also philosophers and scientists. The formalization
of geometry paved the way for advancements in various areas, such as Einstein's
theory of relativity and non-Euclidean geometries.

Hilbert's work also inspired further investigations into the foundations of
mathematics. Many mathematicians appreciated the elegance and rigor of his



axiomatic system, leading to the development of abstract algebra and set theory
as the basis for mathematical reasoning in other branches of mathematics.

Today, Hilbert's axiomatic system continues to be taught and studied in
universities worldwide, serving as the starting point for anyone interested in
delving deeper into the world of geometry.

David Hilbert's work on the foundations of geometry remains an essential
cornerstone in the world of mathematics. His development of a rigorous axiomatic
system provided a formal framework for the study of geometry, allowing
mathematicians to reason with precision and uncover new insights.

By unlocking the secrets of mathematical reasoning, Hilbert's contributions have
had a lasting impact on numerous disciplines. Geometry, once an intuitive and
observational discipline, has become a structured and logical field thanks to the
foundations laid by David Hilbert.
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The material contained in the following translation was given in substance by
Professor Hilbert as a course of lectures on euclidean geometry at the University
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of G¨ottingen during the winter semester of 1898–1899. The results of his
investigation were re-arranged and put into the form in which they appear here as
a memorial address published in connection with the celebration at the unveiling
of the Gauss-Weber monument at G¨ottingen; in June; 1899. In the French
edition; which appeared soon after; Professor Hilbert made some additions;
particularly in the concluding remarks; where he gave an account of the results of
a recent investigation made by Dr. Dehn. These additions have been
incorporated in the following translation.
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