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1. Consider the initial-value problem

x2y′′ − xy′ + y = x2 , y(1) = 4 , y′(1) = 3 .

Solve the equation using the Green’s functions formalism.

[15]

2. Use the power series method to solve the given initial-value problem

y′′ − 2xy′ + 8y = 0 , y(0) = 3 , y′(0) = 0 .

[15]

3. Consider the non-homogenous linea system
dx1(t)
dt

= x1(t) + x2(t) + et

dx2(t)
dt

= x1(t) + x2(t) + e2t

dx3(t)
dt

= x3(t) + te3t .

Solve the given system using the variation of parameters method.

[15]

4. Consider the autonomous system {
x′ = x(1− x2 − 3y2)

y′ = y(3− x2 − 3y2) .

Finds all critical points.

[15]


