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Proofs really aren’t there to convince you that 
something is true—they’re there to show you 
why it is true.

—Andrew Gleason

A good proof is one that makes us wiser.
—Yu. I. Manin
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n k 3 4 5 6 7 8

1
2
3
4
5

1
3
6

10
15
21

1
4
9
16
25
36

1
5

12
22

6
35
51

1 1 1
6 7 8
15 18 21
28 34 40
45 55 65
66 81 96
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MathPath at 6ewis 8 Clar: College <uly 1=<uly 29, 2018 

Octagonal numbers and squares: 

 

 ! 1 2 3 4 5 6 7 8 9 
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"  1 4 9 16 25 36 49 64 81 
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 1 8 21 40 65 96 133 176 225 

Mere we have: 21 O 25 = 4; 40 O 49 = 9; and 65 O 81 = 16. -he Rattern: 
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3ath5ath at 6ewis 8 9lark 9ollege <uly 1=<uly >9, >A18 

The triangular numbers appear in 5ascalFs triangleG 
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!"# are triangular numbers binomial coefficientsJ 

Kne answerG each equals 
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$%b'((')%a+s-')G  

There exists a one-to-one correspondence between a set of (+ ! 1 P > P ! P + elements 

and the set of (-./'0'1'+(%s2bs'(s of a set with + P 1 elements. 

1
2
3

n
n+1

. .
 .

Proof:

 

1
1 1

1 2 1
1 3 3 1

1 4 6 4 1
1 5 10 10 5 1

1 6 15 20 15 6 1
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Pythagorean ,uns/Pythagorean (!0"#)-tuples: 
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