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Kepler: A Mathematical Genius

“Since we astronomers are priests of the highest God in regard to the book of nature, it befits us to be thoughtful, not of the glory of our minds, but rather, above all else, of the glory of God.” –Johannes Kepler.  

Johannes Kepler was a man of God who loved to find answers.  He loved to ask why and to be able to discover the mysteries of God’s complex creation.  He had numerous contributions to science, as we know it today (Morris 13). 

Kepler was born in Weil der Stadt, Germany, in 1571.  When he was young, he worked as a potboy in his father’s tavern.  The tavern failed and his father deserted the family (Graves 46).  Kepler and his mother moved in with his grandfather and helped to run his inn (Field).   Johannes showed a great deal of mathematical talent at an early age.  He often received straight A’s, despite contracting smallpox when he was three and living from thereafter with poor vision and other slight disabilities (Graves 46).

Kepler enrolled at the University of Tübingen.  He had intended to become an ordained minister, but things did not go as planned due to economic troubles.  There he studied mathematics, Greek, and Hebrew.  His mathematics professor was Michael Maestlin, who was the only teacher that did not give Kepler an ‘A’ because he knew Kepler could try harder than he was.  Maestlin obviously saw that Kepler had a special talent for the sciences because Kepler was among a select few who were chosen to study Copernicus’ heliocentric theory side-by-side with Maestlin (Field).

Throughout school, Johannes struggled to find money to support himself.  He ended up writing horoscopes and selling them for money (Graves 46).  Later in life, he would write a book denouncing such mystical beliefs (Tyler).  After graduating from college, Johannes went on to teach at the University of Graz in Austria.  He left Graz relatively soon after arriving due to religious persecution.  His ideas were considered outrageous for the times and he was somewhat of an outcast (Graves 46).

Many would argue that it is Kepler’s religious beliefs that make him stand out among the numerous scientists in the history of the world.  He was extremely passionate about God and about science.  His passion was almost so extreme that it became a fault.  It was his motivation.  “It penetrates his entire creativity… it is this feeling for religion which above all lends [us] the special warmth which we experience with such pleasure when reading [Kepler’s theological and scientific studies]…at every opportunity the name of God crosses his lips,” said biographer Max Caspar  (Nickel 117).  

Caspar goes on to summarize Kepler’s view of man’s chief purpose in life by saying, “As the bird is created to sing, so, according to his convictions, is man created for his pleasure both in contemplating the magnificence of nature and in inquiring into her secrets, not for the purpose of extracting practical uses but to arrive at a deeper knowledge of the creator (Nickel 117).”

After leaving Graz, Kepler traveled to Prague.  He did not seem to fit in well there either, due to his Lutheranism (it is a primarily Catholic area), but soon he was given the opportunity of a lifetime.  Tycho Brahe, an astronomer, needed someone to be his assistant, and Kepler got the job. The two scientists did not get along well until they had an intense argument that caused Brahe to have more respect for Kepler’s genius.  Most of their dislike for each other was rooted in the fact that Brahe was a geocentrist while Kepler was a heliocentrist.  Brahe spent his entire life trying to prove his theories right and Kepler’s wrong, and in his death requested that Kepler finish his work so that Kepler would realize that Brahe was right all along (Graves 47). 

Fortunately, that is not how things played out.  Kepler did take over Tycho Brahe’s studies, at the same time continuing his own, and was promoted to imperial mathematician.  He had been trying to find the equations for the orbits of the planets.  He was unsuccessfully searching for a circular answer to the problem (Graves 47).  He spent years getting nowhere, so he gave up on circles and focused on ellipses.  In ellipses he found his answer, and from there he came up with the three laws of planetary motion (Graves 48). 

Kepler’s laws are as follows: 1) The orbit of a planet/comet about the Sun is an ellipse with the Sun’s center of mass at one focus, 2) A line joining a planet/comet and the Sun sweeps out equal areas in equal times, and 3) The squares of the periods of the planets are proportional to the cubes of their semi major axes (Drennon).  After discovering these laws and completing Tycho Brahe’s planetary tables, he continued on to other applications of math (Graves 49).  He did many things and one of these included developing an influential pre-calculus and a variation of the logarithm.  In addition to these contributions, he also studied applications of math in optics.  He applied his knowledge of the telescope and found that the pupil is a diaphragm that admits rays of light and that these rays of light refract in the eye.  He took this information and confirmed the laws of telescopic focal length and their correlation with telescopes’ magnifying power (Graves 48). 

His studies, however important, were not the only things going on in Kepler’s life.  He married a woman named Barbara Müller, with whom he had five children.  Three of their children died in infancy.  It was not, by any means, a happy marriage.  Barbara was a bitter person (probably due to her former divorce and widow status) and did not understand the purpose behind his work.  She died young, so Kepler remarried to an orphan named Susanna Reuttinger.  They shared a happy marriage and had seven children, only two of which survived until adulthood  (Graves 49).  

Kepler formed a collection of his studies in the book “Mysterium cosmographicum” or “The Cosmographic Mystery.”  The book was surprisingly concise and easy to follow, unlike his notes, which one could spend hours sifting through and not find anything of importance.  No reasonable reader could come away from the book and claim to still believe in the old system of thought.  He added scripture to his books, like nearly all of his works, which he believed added to the depth of the piece. His former school requested a copy, but they requested that Kepler delete all of the scriptural passages.  He agreed to this, but included a tract explaining his religious beliefs and their relationships with his findings (Graves 48). 

Kepler wrote much more than just research books.  He wrote hymns and psalms and even wrote the first science fiction novel, entitled “The Dream (Tyler).” Kepler died in 1630 of a cold, possibly pneumonia, he contracted on his way to collect one of his payments, which were almost always late in coming.  At the time of his death, the state owed Kepler nearly $50,000 in American currency.  His epitaph reads, “Although my soul was from heaven, the shadow of my body lies here (Graves 49).”

Kepler was no doubt a dedicated man, dedicated to his family, his studies, and most of all God.  He succeeded in his goal of discovering the mysteries of God’s creation, at least as much is possible for one to discover in a lifetime.  He had as his sole focus his Lord and Savior, and from there his life prospered and he was able to contribute much to the world.  
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