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Pythagorean Theorem
The Pythagorean theorem is named after the Greek 

mathematician Pythagoras (about 570 BC –495 BC), 

who is credited with its proof.

Theorem.

Consider a right triangle with sides a and b, 

and hypotenuse c.  
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It is always true that    a2 + b2 = c2.
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Note. Pythagoras also proved that the converse is true: if a2+b2=c2, then the triangle necessarily has the right angle.

Definition. Right triangles with sides of integer lengths are called Pythagorean triples. Some examples are:

a=3, b=4, c=5       Check:    [image: image4.png]a?+b?=32+42=9+16=25=52





a=5, b=12, c=13   Check:   [image: image6.png]a’?+b?> =52+122=25+144=169= 132





a=7, b=24, c=25   Check:   [image: image8.png]a’+ b? =772+ 24> =49+ 576 = 625 = 257





a=6, b=8, c=10     Check:   [image: image10.png]a’?+b?> =62+82=36+64=100=107





Note that in this case, the sides are multiples of (3,4,5).

In general, there are 16 Pythagorean triples with c ≤ 100:



(3, 4, 5)   (5, 12, 13)  (8, 15, 17)   (7, 24, 25)

(20, 21, 29)
(12, 35, 37)
(9, 40, 41)
(28, 45, 53)

(11, 60, 61)
(16, 63, 65)
(33, 56, 65)
(48, 55, 73)

(13, 84, 85)
(36, 77, 85)
(39, 80, 89)
(65, 72, 97)
Exercise.

Find the hypotenuse if the sides of a right triangle are 9 and 12.

Exercise. 

Find one side of a right triangle if the other side is equal to 24, and the hypotenuse is equal to 25.
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