
Cutting a Sandwich with a Cleaver
TI -82/3 version, revised     ©1999 by M.B. Ulmer

  Let's pose a simple question:
What is the largest number of pieces you can get from a sandwich with X cuts of a cleaver?

Begin by trying a few:

   1  cut (X)            2  cuts            3 cuts             4 cuts              5 cuts            6 cuts
                                                            

 
 2 pieces (Y)       4 pieces          _______          _______           _______        _______

First use linear regression on your TI-82/3 to find the line that best describes Y in terms of X.

Record the intercept and slope values here:   Y = _______ + _______ X
    (Careful! Which value is the slope?) (A)     (B)

Record the correlation coefficient here :  r = ______________Use 4 decimal places or more.

Note that the correlation coefficient is neither +1 nor -1,  so the linear fit is not perfect.   Perhaps
we can select an exponential model.  The TI-82/3 produces an exponential model in the form  Y
= A BX .    In other words, the calculator finds values of A and B that will make this form fit the
data very closely.  Try it (by choosing exponential fit instead of linear fit) and fill in the following:

Y = ______  _______ X         r = _____________
(A)     (B)

Both the graph and the correlation coefficient appear to tell us the model fits better.  But it's still
not precise. So let's try the power model          Y = A XB .    

Y = ______ X _______         r = _____________
(A)     (B)

Once again we appear to improve our model, but it's still not perfect.  (Do we know the model
has been improved? If so, how do we know?  If not, explain your doubt: ________________

__________________________________________________________________________)



Now take the first forward differences by subtracting each y-value from the next y-value
(eg, 7-4=3), and take second forward differences by subtracting first differences:

CUTS (X) 1 2 3 4 5

PIECES (Y) 2 4 7 11 16

FIRST
DIFFERENCES       ______           ___3____          _______          _______

SECOND
DIFFERENCES                          _______            _______          _______

A function that has constant second forward differences for equally spaced values of X is a
quadratic polynomial in X.  So we should be able to find values of a, b and c that make

Y = a X2 + b X + c

fit our data exactly.  Use the TI-82/3 to find the needed values of  a,  b  and c .

Y = _______ X2 + ________ X + ________  .
  (a)   (b)    (c)

Try your function on some other points of our data set:

 X cuts yield   Y    pieces

 1 cut yields    2    pieces

 2 cuts yield    4    pieces

 3 cuts yield          pieces

 5 cuts yield          pieces

 7 cuts yield          pieces

 10 cuts yield          pieces

Extension:  Set up an equation to solve the following: If you found that a sandwich had been cut
into 46 pieces, how many cleaver cuts were made (minimally)?   Show your equation and solution
in the space above Ú______________

Optional research question: The correlation coefficient is a measure of linearity.  Why do
nonlinear fits (the exponential and power fits) have correlation coefficients?


