The Differences Strategy

Problem A: find sum of the squares of the first 130 odd positive integers.

Strategies: make a table; develop and use a formula.

	n
	odd

integer
	square
	Sum = f(n)
	diff 1
	diff 2
	diff 3

	1
	1
	1
	1
	
	
	

	2
	3
	9
	10
	9
	
	

	3
	5
	25
	35
	25
	16
	

	4
	7
	49
	84
	49
	24
	8

	5
	9
	81
	165
	81
	32
	8

	6
	11
	121
	286
	121
	40
	8

	7
	13
	169
	455
	169
	148
	8


(1) Yes, the formula is a polynomial (looks normal)  

(2)  Degree = 3; Sum = f(n) = an3 + bn2 + cn + d  

(3)  To derive formula, find a,b,c,d in the above function f(n).  Four equations in four unknowns will be needed.  

(4) Simplest equation is Sum = f(1) = 1 = a(1)3 + b(1)2 + c(1) + d  

Next simplest is  Sum = f(1) = 10 = a(2)3 + b(2)2 + c(2) + d.   

Next is  Sum = f(1) = 35 = a(3)3 + b(3)2 + c(3) + d.  At this point, students should be able to write the fourth equation on their own.

(5)  Use linear combination to solve this system, which “polish” skills.  

(6)  Using values of a,b,c,d , write the formula, then re-read and solve the problem.

Problem B:  See problems 58 and 59 in School inventory, p. 63-64.

For #58: two points will need one segment; the third point will require two more, or a total of 3; the fourth point will require three more, for a total of six segments.

	n points
	# segments = f(n)
	diff 1
	diff 2
	answer:  
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for both problems.

	1
	0
	
	
	

	2
	1
	1 ( 0 =1
	
	

	3
	3
	3 ( 1 = 2
	2 ( 1 = 1
	

	4
	6
	6 ( 3 = 3
	3 ( 2 = 1
	

	5
	10
	10 ( 6 = 4
	4 ( 3 = 1
	

	6
	15
	 15 ( 10 = 5
	5 ( 4 = 1
	


(1) Yes, the formula is a polynomial (looks normal). 

(2)  Degree = 2; Sum = f(n) = an2 + bn + c .

(3)  To derive formula, find a,b,c,d in the above function f(n).  Three equations in three unknowns will be needed.  Etc.
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