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1.6 The binomial theorem

Let k 2 Z�0. Define k factorial by

0! = 1 and k! = k · (k � 1) · · · 3 · 2 · 1 if k 2 Z>0.

Let n, k 2 Z�0 with k  n. Define ✓
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Theorem 1.1. Let n, k 2 Z�0 with k  n.

(a) Let S be a set with cardinality n. Then�n
k

�
is the number of subsets of S with cardinality k.

(b)
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is the coe�cient of xn�kyk in (x+ y)n.

(c) If k 2 {1, . . . , n� 1} then
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This theorem says that the table of numbers
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are the numbers in Pascal’s triangle
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1 4 6 4 1
1 5 10 10 5 1
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and that
(x+ y)0 = 1,
(x+ y)1 = x+ y,
(x+ y)2 = x2 + 2xy + y2,
(x+ y)3 = x3 + 3x2y + 3xy2 + y3,
(x+ y)4 = x4 + 4x3y + 6x2y2 + 4xy3 + y4,
(x+ y)5 = x5 + 5x4y + 10x3y2 + 10x2y3 + 5xy4 + y5,

...
...
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