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1. Consider the following initial value problem :

−ydx + xdy = 0 (1)

y(1) = 1

(a) Solve IVP (1) analytically using appropriate method.

(b) Solve IVP numerically using explicit Euler method

(c) Plot the numerical and analytical solutions for x ∈ [1, 10].

(d) Compute the maximum norm of the difference between numerical
and analytical solutions.

2. Consider the following initial value problem :

d2u

dx2
+ 2

du

dx
− 3u = 0 (2)

u(0) = 2;
du

dx
= −2

(a) Solve IVP (2) analytically using appropriate method.

(b) Transform (2) into the system of two first order equations.

(c) Solve the resulting system numerically using explicit Euler method
for systems.

(d) Plot the numerical and analytical solutions for x ∈ [0, 2].

(e) Compute the maximum norm of the difference between numerical
and analytical solutions.


