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CISC-102

More Fun with Pascal’s Triangle.
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We can prove this result using mathematical induction.
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Theorem: Let m be any natural number, then

(o)< (" ) (") =2 (") - (")

for all Natural numbers .
Proof: We prove the result using induction on .

Base: Forn=1,



Induction hypothesis: Assume:

(5) (") (M0 -2 (77 - ()

for a fixed natural number & > 1.

Induction Step: We want to show that the induction
hypothesis implies:

(6)= (") () () 2 (1) - (1)
Thus we have:

()« (")) (")

m+k+1 4 m+k+1
k k+1

m+k+2
k+1
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The Hexagon Identity:
n—1 n n+1 B n—1 n n+1
k—1/)\k+1 k) 0\ k k—1/)\k+1

Algebraic Proof:

<n—1>< n ><n+1>_ (n—-1! o (n)! o (n+1)!
k=1)\k+1)\ k ) T hk=Dn-K!  k+Dn—k=D! O —k+1)!

<n—1><n><n+1> (=Dt (n)! (. (+ D!
k k=1)\k+1)  ®n—-k=1)!" Gk=Dn—k+1! " (k+Dln—k)!




