Negative numbers

What?  If you were trained in the Greek tradition of focusing on the geometric, these would make little sense  ( unless you were Diophantus in his Arithmetica, 275 A.D.)

When? When numbers could be used for more than measuring objects.

Medevial Europe basically ignored them. 

Even Europeans during the 1600-1700’s, when faced with negative numbers that appeared as solutions to algebraic equations called them “fictitious”, “false”, and “absurd”.  Negative numbers were more bothersome than positive irrational numbers. 

Bombelli (16th century) and Stevin devised a representation that gave a one to one correspondence between the numbers on the real number line and lengths on a line.  This laid the groundwork for the eventual acceptance of negative numbers. 

In 1747, in Encyclopedie, D’Alembert , when talking about negative numbers, concluded “algebraic rules of operation with negative numbers are generally admitted by the whole world and acknowledged as exact, whatever idea we may have about these quantities”. 

India and China appear to have accepted them much earlier.  In India, it appears that they were not interested in the plane figures (geometry) that the Greeks loved.  They valued and explored the interplay of numerals such that the concept of number was divorced from its geometric interpretation.  The records show that the Hindu mathematician Brahmagupta (628) used them.

Why did the Hindus accept negative numbers earlier?

Because the Indian system of numeration has switched from the Babylonian base 60 to the base 10 that we use today, they could implement clever tricks to multiply, add, divide and subtract numbers.  They also reasoned by analogy to extend the operations to irrational and negative numbers.  Reasoning by analogy does cause problems when working with zero!

Europeans, inherited their mathematics from the Greeks who 

“bequeathed two sharply different and dissimilarly developed branches of mathematics.  On the one hand, there was the deductive, systematic, albeit somewhat faulty geometry, and on the other, the empirical arithmetic and its extension to algebra.  In view of the fact that the classical Greeks required mathematical results to be derived deductively from an explicit axiomatic basis, the emergence of an independent arithmetic and algebra with no logical structure of its own proffered what became one of the great anomalies of the history of mathematics” (p 109, Kline, Mathematics: The Loss of Certainty)
.  

