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1. Find the Green’s functions for the following boundary value problems.

(a) 𝐿 (𝑦) = (1 − 𝑥)2𝑦′′ − 2𝑥𝑦 = 0 with the boundary conditions 𝑦(0) = 0 = 𝑦′(1).
(b) 𝐿 (𝑦) = 𝑦′′ + 𝑎2𝑦 = 0 , where 𝑎 is a constant and 𝑦(0) = 0 = 𝑦(1).

2. Find the conditions under which the boundary value problem 𝑦′′ (𝑥) = 𝑓 (𝑥) with conditions 𝑦(0) = 0 and
𝑦(1) − 𝑦′(1) = 1 has a solution. Solve this boundary value problem using the method of Green’s function,
when it admits a solution.

3. Determine the Green’s function for the boundary value problem

𝑥𝑦′′ + 𝑦′ = − 𝑓

under the conditions 𝑦(1) = 0 and lim𝑥→0 |𝑦(𝑥) | < ∞.

4. Consider the nonhomogeneous boundary value problem with continuous coefficients

𝐿 (𝑦) = 𝑦′′ + 𝑝(𝑥)𝑦′ + 𝑞(𝑥)𝑦 = 𝑔(𝑥)
𝑈1(𝑦) = 𝑎1𝑦(𝑎) + 𝑎2𝑦

′(𝑎) + 𝑏1𝑦(𝑏) + 𝑏2𝑦
′(𝑏) = 𝛼

𝑈2(𝑦) = 𝑎3𝑦(𝑎) + 𝑎4𝑦
′(𝑎) + 𝑏3𝑦(𝑏) + 𝑏4𝑦

′(𝑏) = 𝛽.

If the associated homogeneous boundary value problem

𝐿 (𝑦) = 0 and 𝑈 𝑗 (𝑦) = 0

has a trivial solution only, prove that the non-homogeneous problem has a unique solution.

5. Determine the generalised Green’s function for the boundary value problem

((1 − 𝑥2)𝑦′)′ = − 𝑓 (𝑥)

under the conditions lim𝑥→±1 |𝑦(𝑥) | < ∞.
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