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102.10 Pythagoras' theorem: a proof by contradiction

If possible, let there be a triangle , right-angled at , which defies
the Pythagorean condition, so that .

ABC A
a2 ≠ b2 + c2

There are two possibilities:
1.  Triangle is ‘less-type’ (i.e. );a2 < b2 + c2

2.  Triangle is ‘more-type’ (i.e. ).a2 > b2 + c2

We also note that  (by similarity conditions), where  is the
altitude on . 
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FIGURE 1

When triangle  is ‘less-type’, by virtue of similarity, triangles
and  are also ‘less-type’.
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DAC
So we have

b2 < h2 + y2 and  c2 < x2 + h2.
As a consequence, 

b2 + c2 < x2 + y2 + 2h2 = (x + y)2 = a2.
But this leads to a contradiction. 

The other case, viz. when triangle  is ‘more-type’, is similar. ABC

Thus, every right-angled triangle must satisfy the Pythagorean
condition.
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