The sequence or recursive capabilities of the TI-82 and TI-83

The other day we looked at calculating how much would be in an account on a monthly basis if we started with an initial balance B, made a monthly payment M and had an annual rate r.  We found there were two ways to look at it:

The exponential relationship: 

The linear relationship:

y= x + (r/12)x   = (1+r/12)x                    where x= balance at beginning of month

                                                         y= balance at the end of the month

The second way of looking at it actually generates a recursive relationship because the new balance is defined in terms of the old balance. We saw that we could use our “replay” function, the “ANS” key to generate this.  We could also use a spreadsheet to do this.  There is also a way to mimic this process with the graphing calculator, it is to use the sequence generating capabilities of your graphing calculator.

Using sequences with the TI-83.  

The methods employed can be further investigated by looking up Chapter 6 in the online TI-83 guidebook.  The TI-82 also has these capabilities.

First, notice that we are really generating a sequence of numbers :

Month 1          balance $1000

Month 2          balance $1010

Month 3          balance 1020.10

Etc…. 

We can create ordered pairs (n, u(n)) where n is the month number and u(n) is the balance at the end of month n.  Then our formula becomes:
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where u(n-1) is the balance from the month n-1 (the month before month n).  

Your calculator has several modes that it can be in, depending upon the way you are viewing the mathematics.

There are four graphing modes: Function (for typical algebra I relationships), parametric, polar, and sequence (thinking of relationships recursively). The default is function. 

The other mode setting will effect graphing results, but we do not usually have to change the default settings until we get to Algebra II and start dealing with radian measure. 

How to create a sequence in the Y= editor once you have the formula

1) You need to change the MODE you are in, the default mode is Func for function.  To do this press the MODE key and then use your cursor keys to scroll down and over to the line with  Func, Par, Pol, Seq…. and scroll over to Seq. 


2) Now you are ready to enter the equation into the Y= editor.  Now that you are in sequence mode, the home screen for the Y= editor will look a little weird.  You need to adjust three things.  

       First, on the u(n)= line type:    2nd [u] [n-1]+.12*(1/12)*2nd [u][n-1]

       Second, on the u(nmin) line type your initial value: in our case, 1000

Note: This will type in formula (1) up above for our situation.  To get the “n” just hit the variable key that has the x/t/n on it—since we are in sequence mode you will get the “n”. 


3) Next, you need to adjust your viewing window.  There are several options here:

PlotStart---this is where you wish to start viewing the sequence  ( in our case, whatever month we want to start looking at)

PlotStep—this is your “time step” or by how much each time you wish to increment-usually 1

Xmin—set to be the same as the nmin

Xmax—set to be the same as the nmax

Xscale—just like with graphing, depends on the range of your independent variable n

Ymin—set to be the minimum possible data value

Ymax---set to be the maximum possible data value

Yscale—depends on Y min and Ymax

Nmin—this is where the sequence starts , usually 0 or 1

Nmax—this is the last place in your sequence you want to go to, in scenario 3 it would be 48 but in the other two scenarios it would be 12.


4) Now you can go to the tables(hit the table key and make sure your tbl settings are appropriate) and you will see the listing of values or you can look at the graph (just hit the graph key).  Remember on the y-axis is the balance at the end of the month (the value of our recursive formula) and on the x-axis is the month we are in.  


5) Multiple representations- a really nice feature is the split or horizontal screen.  Remember to get it just hit MODE and go down to the Fullscreen-horiz-… line and choose the horizontal option.  Now you can have the graph on the top half and either the equation or tables on the bottom. 


6) The tracing function with sequence graphs is nice because it traces the curve from one sequence point to the next and displays the n value, the sequence value, and the equation. 
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