[bookmark: _GoBack]Investigating Numerical Patterns

In these activities students explore properties of a function and its formula by seeing its numerical representation. As a result, students develop the mathematical practices MP7 Look for and make use of structure and MP8 Look for and make use of structure. Look for and express regularity in reasoning.

Investigation 1: Table Walking 

1. [image: ]Enter an equation such as the following equation in Y1:  
Y = 3 + 1.5X  (or some other favorite).
This should be done out of the sight of students.
· [image: ]Usually computer projectors have a dark screen you can display while you modify the screen. 
· Another option is to store the formula in a graph database (GDB) for later use.  
i. [image: ]After you have (secretly) entered the formula in Y1:
· Press `  p to access the DRAW menu. Press >  to reach the STO menu. Select 3: StoreGDB and press e to paste the command on the home screen, type the number (from 1 to 9, or 0) of the GDB variable to which you want to store the graph database and press e.  
ii. [image: ][image: ]Now when you are ready for class, you can recall the graph database. 
· Return to the STO menu by following the above steps, only select 4:Recall GDB, press e to paste the command to the home screen, type the number of your GDB, and press e.

2. Press ` @   to access ç. 
Select the Ask option for the dependent variable in TBLSET. 


3. [image: ]Reveal the table to the class and press e to unveil one output at a time. 
 			                         Possible prompts for discussion:


· What pattern do you see?
· Could it be linear? Why? (Yes, outputs increase by the same amount.) 
· Do you think all of the even inputs will have integer outputs?
· What is the next output? How do you know?
4. [image: ][image: ]Unveil a value anywhere in the table and challenge students 
to “walk the table” forward …





…. as well as backward.








[image: ]
5. Challenge students to find the formula.
Walking backward, students can find the y-intercept is 4.5 – 1.5.
Once they have the formula, check by substitution.

Highlighting Y1 
unveils the formula on the entry line without switching screens. 


6. [image: ]Lead the group through several of these explorations. 

· Engagement heightens when you have participants provide 
their own guess for the next input. 
(Set Independent to Ask to change the x values.) 
· Discuss choices for x that might make the function easier to guess. 
· After you enter a new function, when Indpnt is Ask you will need to delete the x-values in the table before playing the game again. 
TIP: Load more than one equation into the same graph database prior to class.  

Variation
How might this activity be used to “construct and compare linear, quadratic, and exponential models and solve problems”  (CCSS F-LE-1)? For example, table investigations can build the ability to recognize the formula of a quadratic function from its numerical representation alone:
[image: ][image: ]
   







Investigation 2: Recursive Sequences 
Use the table in sequence mode to display the first few terms of a formula to the class. Students use
recursive reasoning and problem solving strategies to find the next number in the sequence. 
For less difficult sequences, students also find the function defined explicitly and/or recursively.


[image: Border][image: ]1.	Do the following before class or without displaying to students:

	a.  	Press M, highlight Sequence mode, then press e.
	b.	Press           .Your graphing variable is now [image: ̅橬໳°] instead of x.




[image: ]
		You can get [image: ˲洜໳°], [image: ˳洜໳°], and [image: ˺洜໳°] off the keypad or the shortcut menu by
 		pressing a  F4.



 		Enter the settings shown:
 		nMin = 1 		the beginning input 
 		u(n) = u(n−1) + n	the recursive rule 
		u(nMin) = 1		the beginning output	

[image: ]	c.    Store this into the graph database of your choice. 
 		(See Investigation 1 for steps.) 
 		You may wish to enter more functions that are suggested in this
 		activity at this time and store them all into the same GDB. 
 		During class, recall the graph database. 
 		Divide students in pairs. 
 		Ask students for the next number in the sequence. 

[image: ]
2.	Once they have found the rule (The nth term is the PREVIOUS + n), 
you can show students the formula by walking the cursor up to the 
top of the second column.	

	


	An equivalent “closed form” rule is  with .
	Note: These are called the triangular numbers.
 		
The triangular numbers show up in several modeling scenarios.
· How many different handshakes are possible in a room 
with n people?
· Seven people are entered in a table-tennis tournament. If each person plays one game with each of the other persons in the tournament, how many games will be played together?




n:	1	2	3	4	5	6
un:	1	3	6	10	15	21







3.   Give additional examples. Some ideas follow (or make up your own.) 

	Create this rule behind the scenes
	Display this to students
	Ask them to find what is next.

	[bookmark: OLE_LINK3]


[image: ]
	[image: Border]
	Most may recognize the square numbers, but if this example comes immediately after the triangular numbers, some students may notice the difference between successive values is 3, 5, 7, 9, respectively.



	
[image: ]







[image: ]
	[image: Border]
	These are called the rectangular numbers or oblong numbers.
Some may notice the difference between successive values is 
2, 4, 6, 8, 10, respectively.

Others may see the products:
0 x 1=0
1 x 2=2
2 x 3=6
3 x 4=12
Others may see they are twice the triangular numbers.


	










	[image: ]
	This is an arithmetic sequence with common difference 3 starting at 5.
In the section on sequences in precalculus, 
display a graph in  Graph-Table (G-T) Mode
[image: ]

Press TRACE and left arrow.

[image: Border]




[image: ]
4.	When finished with the activity, press MODE and return to function mode.
Warning: It is not a good idea to use Reset Defaults (2nd MEM 7 2 2) 
between classes with this activity because it will deselect all of your 
functions in the Y= Editor. 
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