
Assignment-set 1 Applied Analysis
Due on 8 Otober 2007, 11.15u
1.) Consider the �rst order equation _x = xa where a > 0 and x(0) = 0.For whih values of a does there exist a unique solution? For thesevalues of a, give the expliit solution and desribe the domain of thesolution.2.) Solve _x = Ax with(a)

A = " 1 �11 1 # and x(0) =  40 ! :
(b)

A = " 1 41 �2 # and x(0) =  10 ! :
3.) Consider the system _x = sin(x)_y = 2 os(y):Determine the �xed points and haraterise these.



4.) We onsider the lassial Lotka-Volterra model of ompetition betweentwo speies, for example rabbits and sheep. Suppose both speies areompeting for the same food supply and the amount is limited. Aspei� model that desribes this ompetition is_x = x(3� 2y � x)_y = y(2� x� y)where x(t) = population of rabbitsy(t) = population of sheep(a) Disuss the biologial meaning of eah of the terms in the model.(b) Determine the �xed points and haraterise these. State for every�xed point whether it is asymptotially stable, stable or unstable.() Determine the nulllines, sketh these in the (x; y)-plane and givethe sign of _x and _y in the regions separated by the nulllines.(d) Sketh the phase-plane with the �xed points. Sketh the onne-tions between the �xed points in ase they exist.(e) Explain why the model makes it possible, but extremely unlikely,for both speies to survive.5.) The equation for a harmoni osillator models the motion of a massattahed to a spring. The spring is attahed to a vertial wall and themass is allowed to slide along a horizontal trak. We let x denote thedisplaement of the mass from its natural resting plae (x > 0 if thespring is strethed and x < 0 if the spring is ompressed). When themass of the osillator is m = 1, the equation is given byd2xdt2 + bdxdt + kx = 0;where b � 0 is the damping oeÆient and k > 0 is the spring onstant.(a) Write the equation as a �rst order system.(b) Find all the values of b and k for whih this system has realdistint eigenvalues. What is the sign of these eigenvalues in thatase ?() Find the solution of the system that satis�es the initial onditionx(0) = 0; dxdt (0) = 1 in the ase of (b).(d) Desribe the motion of the mass given by the solution determinedin ().


