
Proofs of Pythagorean Theorem

1 Proof by Pythagoras (ca. 570 BC–ca. 495 BC) (on the left)

and by US president James Garfield (1831–1881) (on the right)

Proof by Pythagoras: in the figure on the left, the area of the large square (which is equal to
(a + b)2) is equal to the sum of the areas of the four triangles (12ab each triangle) and the area of
the small square (c2):

(a + b)2 = 4

(
1

2
ab

)
+ c2 ⇒ a2 + 2ab + b2 = 2ab + c2 ⇒ a2 + b2 = c2 .

2 Proof by Bhaskara (1114–1185)
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3 Proof by similar triangles

Let CH be the perpendicular from C to the side AB in the right triangle 4ABC.

Observation 1: 4ABC ∼ 4CBH, therefore
AB

BC
=

CB

CH
, i.e.,

c

a
=

a

e
, hence e =

a2

c
. (1)

Observation 2: 4ABC ∼ 4ACH, therefore
AB

AC
=

AC

AH
, i.e.,

c

b
=

b

d
, hence d =

b2

c
. (2)

Finally, AB = BH + AH, i.e, c = e+ d. Using (1) and (2), we rewrite this as c =
a2

c
+

b2

c
, which is

equivalent to c2 = a2 + b2.
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