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Binomial Thm - Proof

Proof.

n

n
Let S, be the statement (a + b)" = E (k) a" M pk where a, b €R and n=1,2,3, ... .

k=0

Basis. Verify that Syis true.
1

1 1 1
LHS = (a + b)! :a+b:(0) a1_0b0+(1) a'=1p! :Z(k) a'~k p* = RHS.

k=0
Inductive step.

Suppose S, is true for somem € N, i.e.

m

Sy (a+bd)" = Z (’Z) am=h) pk.

k=0
Show S,41 is true, i.e.

m+1

Sps1: (a+by"t! = Z (m]: l) amD=k pk

k=0

1. LHS
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= (a+b) Z ( k) a9 pk  using hypothesis
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9. (O)a b’ + E [(k)+(k—l)]a b +(m)a b lemma
k=1
1 N 1 1

m+ m + m+

10. = a1l + amD=k pk ( a’ p"*1 | Pascal's formula
0 k m+1
k=1

m+1

11. = (m " 1) amD=k pk
k

k=0

12. = RHS

Conclusion. If S, is true, then S, is true. Since S 1is true, S, is true for all » € N.

 (n
c(a+ by = Z (k) a" M pk where a,b €R and n=1,2,3, ...
k=0
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