Data Organization, Generation, Analysis, and Generalization in Mathematics Problem Solving

	
	( natural numbers
	( odd naturals
	( (naturals)2
	subsets

	A. Primitive production
	1  +                    = 1

2  + 1                 = 3

3  + 2 +1            = 6

4  + 3 + 2 + 1    =10
	n          nth            (
1           1             1

2           3             4

3           5             9

4           7           16

n       2n ( 1         n2
	n          n2            (
1           1            1

2           4            5

3           9           14

4          16          30

5          25          55
	elements      subsets

   1                        2

   2                        4

   3                        8

   4                      16

	B.  Recursive production
	1      1 +              = 1

2      2 + 1           = 3

3      3 + 3           = 6

4      4 + 6         = 10

5      5 + 10       = 15
	1          1             1

2        3+1           4

3        5+4           9

4        7+9          16

5        9+16        25
	1           1             1

2         4+1           5

3         9+5          14

4       16+14        30

5       25+30        55
	elements      subsets

   1                        2

   2          2+2        4

   3          4+4        8

   4          8+8       16

	C.  Next f(n)
	21, by adding next
	36 by 62
	62 + 55
	16 +16

	D.  Pattern for n
= f(n)
	Differences:
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	Observation:

n2
	Differences:
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	Observation:

2n

	E.  Verification

1) Part I

2) Part II: 

   a) State hypotheses for f(n+1) by substitution

   b) go back to recursive production to produce (n+1)th term in raw form

    c) use algebra to make a) look like b)
	I.  n = 1: OK

IIa.  If f(n) = 
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IIb.  f(5) = 5+ f(4);

f(n+1) =  n+1 +f(n) = 
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	I.  n = 1: OK

IIa.  If f(n) = 
[image: image6.wmf]2
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IIb.  f(5) = 2(5(1 + f(4);

f(n+1) = 2(n+1)(1 +f(n) 

= 2n+2(1+n2
	I.  n = 1: OK

IIa.  If f(n) =
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, then f(n+1) = 
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IIb.  f(5) = 52 + f(4);

f(n+1)= (n+1)2 +f(n) = 
[image: image10.wmf]6
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	I.  n = 1: OK

IIa.  If f(n) = 
[image: image11.wmf]n
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, then f(n+1) = 
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IIb.  f(5) = f(4) + f(4);

f(n+1) = f(n) +f(n) 

= 
[image: image13.wmf]n
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	( (evens)
	( (odds)2
	Tower of Hanoi
	Old-Timer
	Pizza Cuts

	A. Primitive production
	
	
	
	
	cuts  maxpieces

1                  2

2                  4

3                  7

4                 11

	B.  Recursive production
	
	
	
	
	

	C.  Prediction

for next number
	
	
	
	
	

	D.  Pattern for n
	
	
	
	
	

	E.  Verification

1) Part I

2) Part II: 

   a) State hypotheses

   b) go back to recursive production to produce (n+1)th term in raw form

    c) use algebra to make a) look like b)
	
	
	
	
	


	
	Toothpick Triangles
	((evens)2
	Chain links
	Weights on pan balance
	Regions in n- sided irregular polygon

	A. Primitive production
	
	
	
	
	

	B.  Recursive production
	
	
	
	
	

	C.  Prediction

for next number
	
	
	
	
	

	D.  Pattern for n
	
	
	
	
	

	E.  Verification

1) Part I

2) Part II: 

   a) State hypotheses

   b) go back to recursive production to produce (n+1)th term in raw form

    c) use algebra to make a) look like b)
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