
Mathematis 304, setion 2 { Ordinary Di�erential EquationsProblem Set 2Due: Friday, September 17A. From Setion 1.8 in the handouts, do problem 27 {Hint: measure the amount of dioxinin units of \parts per billion times gallons."B. From Chapter 1 in the main text, do problems 1, 2abe, 3, 4, 10ab.C. (Di�erential equations with disontinuous oeÆients). \Reasonable" solutions of �rstorder linear di�erential equations y0 = g(t)y+r(t) an still be obtained in situations whereone or both of g(t); r(t) have jump disontinuities. In this problem, you will see how thisworks in the ase(1) y0 = � y � 4 if t < 52� y if t � 5(that is, g(t) = � 1 if t < 5�1 if t � 5 r(t) = ��4 if t < 52 if t � 5)and various initial onditions y(0) = y0. Here's the proess: First, we �nd the generalsolution for t < 5 using the appropriate method. Determine the onstant to satisfy theinitial ondition y(0) = y0. Then �nd the general solution for t � 5 and hoose thearbitrary onstant there so that the resulting funtion is ontinuous at t = 5. The funtionobtained this way satis�es the equation (1), exept at the point t = 5 (where the derivativeis usually unde�ned).1) Carry out this proess for the initial ondition y(0) = 4. Desribe the qualitativebehavior of this solution.2) Same question for the initial ondition y(0) = 2.3) Give a general desription of the qualitative behavior of solutions of (1), identifyingall ases.D. (More on solutions of the logisti equation) Reall that we have seen that solutions ofy0 = ay(1� y), a > 0 an be written in the formy = Keat1 +Keatwhere K is an arbitrary onstant, related to the value of y at time t = 0 by K = y(0)1�y(0) .1) Show that if y(0) < 0, then the solution beomes unbounded (approahes a vertialasymptote) in a �nite amount of time.2) Show that the solutions with y(0) > 1 also have vertial asymptotes if t is extendedto negative values. 1


