Verification by Mathematical Induction 

Grand Tour 7/28/04
Perspective: For verifying conjectures about specific cases of the problem, verification is a matter of doing the problem for that case.  The general case is the playground of verification by Mathematical Induction.

I.  The solution of the general case is the function/formula that is obtained through differences or inspection.  The function formula ties each n value to the corresponding number of moves or diagonals (or whatever) in the final column.  It is this function/formula that needs to be verified by mathematical induction.
II.  The recursion formula numerically ties the value of each
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 in the right-hand column to the next value below it = 
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III.  The recursion logic is the justification for the recursion formula; in the case of the chain links problem, it is also the means for finding the recursion formula in the first place.  Recursion logic is found by looking carefully at the elements of the problem.  These elements include any objects moved or lines drawn, etc., along with procedures or rules.  

The recursion logic justifies representing 
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 in terms of 
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.  Through algebraic simplification, this representation satisfies Part II of the Mathematical Induction proof procedure.


Recursion logic answers, “How/Why does bringing in another …

· disk increase the number of moves for the Tower of Hanoi?

· vertex increase the number of diagonals in a polygon?

· point/segment increase number of segments/points in a plane?

· coin of each kind and pair of squares increase the number of moves in the Old Timer?

· cut increase the number of pizza regions?

· cutup link increase the maximum number of chain links possible for daily transactions?
· element increase the number of subsets in a set?


	Visual schema for verification, for specific cases & general solutions:

	play: 
	
	proof by 

Mathematical Induction

I.  Is 
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II.  Given 
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is valid, 
then is 
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Synthesis: II says for any valid n value, the next value is also valid.  With f(1) valid, then so is f(1+1), and so is f(2+1), and…
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