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Binomial Theorem and Pascal Triangle

The Binomial Theorem

The Pascal Triangle

Patterns in the Pascal Triangle (mod n)
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The Pascal Triangle
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1 4 6 4 1
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1 6 15 20 15 6 1
1 7 21 35 35 21 7 1

1 8 28 56 70 56 28 8 1(
8
0

) (
8
1

) (
8
2

) (
8
3

) (
8
4

) (
8
5

) (
8
6

) (
8
7

) (
8
8

)



The Pascal Triangle
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1Image source: math.hmc.edu



Patterns in The Pascal Triangle

Observe the numbers in Pascal’s Triangle mod n

Images credit:
The Mathematical Association of America, Mathematical Sciences Digital Library.

Authors: Kathaleen Shannon and Michael Bardzell.
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Patterns in The Pascal Triangle

Arrange 6 copies of the Pascal triangle mod n in a hexagon
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Sum of Cubes

Evaluate

Cn = 13 + 23 + 33 + . . .+ n3

13 + 23 + . . . (n − 1)3 + n3 = (Tn)
2

=

(
n(n + 1)

2

)2



Sum of Cubes

︸ ︷︷ ︸
Tn−1

︸︷︷︸
n

Tn︷ ︸︸ ︷

(Tn−1)
2



Sum of Cubes: Al-Karaji
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