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Origins

of the Calculus of Variations



Origins of Mechanics

¸Archimedesô famous results 

¸Nicole Oresme (1348 ï1361)

in the College of Navarre in Paris 

¸Merton College, Oxford

¸Galileo Galilei

¸Pierre de Fermat

¸ Isaac Newton
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ArchimedesôResults

üArchimedes (287 BC ï212 BC)

üelements of statics

(weight balance on a pulley =  

= moments equality)

üelements of hydrostatics

üOn Method (known from 1906) 

ïcalculations of volumes, areas

- early nontrivial results in calculus
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Nicole Oresme (1323 ï1382) 
ü lectured in years 1348 ï1361 

at  College of Navarre in Paris,  

later he lived in Rouen

ü od 1377 ïbishop in Lisieux

ü translated more Aristotleôs

papers.

ü He was against astrology and

prophecy (but he believed

in magic).

ü Dissapproved devaluation of coins

by governments, economy

ü many papers from astronomy and

mechanics, musics.
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Oresmeôswork
Transactions

¸ Tractatus proportionum 

(about 1350)

¸ Algorismus proportionum

(printed in 19th century, but

in Oresmeôstime was 

manuscript known)

¸ On configurations of  qualities

(De configuratio)

¸ Tractatus on creating of 

forces and measure

unequality

¸ (before year 1371)

What yields new?

¸ Used geometric

expressions of 

quantities 

and its interdepency. 

¸ Used coordinates, 

possibilty of geometric 

representation

of functions.

¸ Velocity is a time 

function. 
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Merton Acceleration Theorem
¸1330 ïMerton College, Oxford

¸ Distance an object moves under uniform 

acceleration is equal to the width of the time 

interval multiply by velocity at the midpoint of 

the interval, its mean speed.

¸ time x   velocity, constant acceleration

¸1361  Oresme ïgeometrical proof
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Oxford, 

Merton College



Oxford Calculators

¸ Thomas Bradwardine

(1300 ï1349)

¸ William Heytesbury

(cca 1300 ï1372/73)

¸ Richard Swineshead

Arcibishop in Canterbury

Chancellor of the Oxford 

University 

Liber calculationum

nickname: Calculator
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Oxford, Merton College
MC was founded -1264.

Oxford Calculators, 

14th Century
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Galileo Galilei (1564 ï1642)

¸ In the year 1604 in the letter - about dependence

of movement to t

¸ Originally thought relation of speed to time v  = k.t

and relation of speed to distance

v  = k.s

¸ not until in the year 1638.

He desided again

for v  = k.t 

¸ Then derived trajectory of projectile

¸ The principle of inertia

¸ He interested in resolution of forces

Stevin, Roberval (1636)
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Pierre de Fermat (1601-1667)

Fermatôsprinciple
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