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1. Define A-stable numerical method. Draw the region of absolute stability for forward Euler method
for IVP. Is forward Euler method A-stable? Justify your answer. [2+2+1]

2. Find the truncation error for the trapezoidal method for y′ = f(y), y(0) = y0. [5]

3. Derive the necessary order condition for s-stage Runge-Kutta method. [5]

4. Prove that backward Euler method when applied to y′ = λ(y − g(t)) where g(t) is bounded but
otherwise arbitrary function yields

|yn − g(tn)| → 0 as hnRe(λ)→ −∞. [5]

5. Derive a two step BDF method using order condition. [5]

6. Discuss the multiple shooting method for linear system of first order differential equation. [5]

7. Consider the BVP

y′ = Ay,

B0y(0) +Bby(b) = b,

where A =

(
0 1
1 0

)
, B0 =

(
1 0
0 0

)
, Bb =

(
0 0
0 1

)
, and b =

(
1
1

)
. The fundamental

solution of the BVP is given by

Φ(t) =
1

sinh b

(
sinh(b− t) sinh(t)
− cosh(b− t) cosh(t)

)
.

Show that the problem has exponential dichotomy. [5]

***END***


