Applied Mathematics Project 1 September 5, 2012
Math 345 Dr. Pendergrass

ON MY HONOR, I HAVE NEITHER GIVEN NOR RECEIVED ANY AID ON THIS WORK, NOR AM I AWARE OF ANY
BREACH OF THE HONOR CODE THAT I SHALL NOT IMMEDIATELY REPORT.

Pledged:

Print Name:

Work together with your group to complete this project. Write up your solution as a technical report, using the
BTEX template provided. This project is due Wednesday, September 12, at the beginning of class.

Recall the rising edge model e(t) we discussed in class:
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Figure 1. Rising edge e(t), for t € [0, 7].

The parameters of the model are the rise time 7, the attack «, and the release p. The model requirements are

1. e(0) =0,
2. e(r) =1,
3. ¢(0) =a
4. €(r)=p

1. Assume a cubic form for the model, i.e.
e(t) = a+ bt + ct® + dt3

Use the model requirements to solve for a, b, ¢, and d in terms of the model parameters 7, «, and p.
Rewrite e(t) in terms of the model parameters.

2. Although we didn’t list it as a requirement of the model, obviously we’d like the rising edge to live up to
its name; that is, we’d like e(t) to be an increasing function for ¢ € [0, 7].
(a) Prove that if @ >0, p > 0, and (a + p)7 < 2, then e(t) is increasing on [0, 7].

(b) Are there other values of the model parameters for which e(t) is increasing on [0, 7]? If so, can you find
a better (i.e. more complete) description of the set of model parameters for which e(t) is increasing
on [0, 7]?
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