M331 Exam II
Instructions: this is o closed book quiz; calendators are permitted, Do all work

on the sheety provided. Required physical dimensions prowded on back page.
October 18, 2002

Problem 1. Assume the temperature of & rosst in the oven increase at
@ rate proportional wo the difference between the oven (set to 400 degrees F)
and the roast. If the roast enters the oven at 50 degrees F and is measured
one hour later to be at 90 when should the table be set if the eating temper-
ature is 166 degrees F? Hint: write down the difference equation and salve
analytically.
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Problem 3. Consider the model

flmierea) = ip*® 4 e

Using this model, apply the interpolation concition Lo ench observation in
the data set of P points

(e ), (g, m), oo (mpwe)

to deduee P equations n 2 unknowns. Next, write the resulting system in
matrix form

Xe=y
where ¢ is a column veetor with components (), ;) and ¥ is a column vector
with compenents (y;, yr)- (Confirm that your matrix X has P rows and
2 columns.) Lastly, show that the equation Xe = p can be reduced toa 2 x 2

system for ¢ and e (Note this system is what we referred to as the normal
orm of the least squares cquations.)
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Problem 2. Consider the first order

Tn
Tper = — —n+

3 3
) Determine the general solution to the nonhemogeneous problem.
b) Verify your selution is in fact a solution to the ariginal problem.

&) Dines this equation possess any equilibrinm points?

d} Find the unique solution associated with the initial condition £y = =2,
iyn =
h:C(a) PW’AY?‘FB
An+A+B =LAn+5B-Nn+3
hr A=3a-\

c:AB=LB+Y

Problem 4. Consider the linear system of difference equations
Anqr = Cyity + dib

Bug = ol

Given a set of observations {{ag, bo), (@, i), ... (ap, bp)} estimate via least
squares the coeffients oy, dy, ey, Your solution should consist of 3 equations
for the three unknowns ¢, dp, ¢z Solve explicity only for oy [Write dowm
but do not solve the 2 % 2 system for e, dy.]
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