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Sharif University of Technology

Department of Mathematical Sciences

Ph.D. Entrance Examination

Differential Equation

1) Find an approximate solution for the following system of differential equations with

third degree terms or higher. What can you say about the domain of the exact solution?
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2) Find the equilibruin points of the following system. Discuss the stability and behavior

of the solution in the neighborhood of the critical points.
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3) Discuss the existence of the periodic solutions of the following three systems
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4) Consider the linear elliptic PDE with constant coefficients
Z anD% = f
|a|=2

Assuming f € C®(R?) and u is a distribution solution, prove u € C*®(R?).

5) Let u € C(DNC%D), D =R" x [0,00) be a solution of u; = c*u,,. Now if supu < oo
D
show supu(z,0) = supu(z,1).
R7 B
6) Assume the function appearing in the following problem have continuous second order

derivitives. Prove this problem has at most one solution.
Ut = Cgumm + ¢($7 t)

a<zxz<b

u(.’L‘,O) = a(:]j), ut(m,O) = ﬁ(.’L‘) 0<t

u(a,t) = a(t), wuz(b,t) = b(t)



