The Pythagorcan Theorem 1s a statement about triangles containing a right angle. The Pythagorea
Theorem states that:

"The area of the square built upon the hypotenuse of a right triangle is equal to the sum of

the areas of the squares upon the remaining sides. "

Thus, the Pythagorcan Theorem
stated algebraically is:

2 2 2
a +b =¢

for a right triangle with sides of
lengths a, b, and ¢, where ¢ is

the length of the hypotenuse.

According to the Pythagorean Theorem, the sum of the areas of the two red squares, squares A an
B, is equal to the area of the blue square, square C.
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if the sides of a right triangle are whole numbers, it is said to be a Pvthagorean Triple
Generating Pythagorean Triples

There is a simple formula that gives all the Pythagorean triples.
Suppose that # and z are two positive integers, with m < n. Then n? - m?, 2mn, and n* + m” is a
Pythagorean triple.

For example. if n=2 and m=1. we get the Pythagorean Triple 3-4-5 (2x2-1x1=3; 2x2x1=4; and
2x2+1x1=5).

It's easy to check algebraically that the sum of the squares of the first two is the same as the squa
of the last one. Why is it that every triple can be generated in this manner?

Here are the first few triples for m and » between 1 and 10. Notice any patterns?

| m= 1 2 3 4 5 &
7 8 9
e e e e e e e e e e e e e e o o o . o o o o o . . o . o o
n | the Pythagorean triples highlighted below are primitive in that they
2] [3,4,5] cannot be reduced to a proportional ratio] tor example, a 6-8-10
| triple can b-e_redu.s:e:.j _m 3-4-5 by divid_in_g, etach_side by 2 20 we call
a f=8=10 an imprimitive; but a 3-4=5 is in its simplest form.
3 | [8,8,10] [5,12,13]
| There are 16 primitive triples with a hypotenuse under 1040,
14 | [15,8,17] [1z,16,20] [7,24,25]
|
1 [24,10,286] [21,20,29] [1&,30,34] [2,40,41]
|
& | [35,12,37] [32,24,40] [27,36,45] [20,48,52] [11,60,61]
I
T [48,14,50] [45,28,53] [£0,42,58] [33,56,65] [24,70,74£] [13,84,85]
|
g | [e3,16,65] [60,32,68] [55,48,73] [48,64,80] [29,80,89] [28,86,100]

[15,112,113]

|
9 | [80,18,82] [77,386,85] [72,54,90] [65,72,97] [56,90,106] [45,108,117]
[32,126,130] [17,144,145]

|
10 | [29,20,101] [96,40,104] [91,60,109] [84,80,116] [75,100,125] [64,120,136]
[51,140,149] [36,160,164] [12,180,181]
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CAN YOU FIND THE PATTERNS IN THE PYTHAGOREAN TRIPLES OF:

3-4-5 -+GI<'- ‘l‘Lq. S?Uq re o'F any Udﬂ' MO{Q"
pambe ~  greater fhga |(;

5-12-13 )

o the sUm of the (argest leg and f4a.
7-20-21 ‘"'(y fenuse (wnsecutive .“'w_‘) wifl be
9-40-41 Ae sq Uare oc-‘t«- odd uJ‘n{t n:.\lg{"-
11-60-61
I . N"urr'-s b‘p Lf greq"kr ‘g‘lﬂn ‘( MKy be -Hn

smalles & ‘-ﬂ-j u?::\ '{“"'rﬁ-
12-3.5-37 . 'H'\Q- Sum op 7[4. (qﬁb_- fg and dbe
16-63-65 L.fro"tnusn. Whie ) s 2 grnlu'- -u-nu\
2060101 va (emyest (e, = Vvalf of fla Square
Foa Sfmr-lu;lkg

24-143-145
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