Solutions to Assignment-1

Problem 1: Solve the following algebraic equations using perturbation techniques you learnt in class
for £ < 1. Obtain all solutions correct upto 2nd order.

1. 22+ 246 =0,
2: ¥ —ET—1=0:
3. ex + 3y =10, 4z + 2y = 7. Obtain z and y simultaneously correct to O(£2).
4. 23 —x+e=0.
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Problem 2: First obtain the exact solution of
22 —7z+2=0
Use a calculator and write down the exact solution upto six decimal places. Now pretend that 7 = 3+¢.
Obtain the perturbation solution of
?—(3+e)r+2=0

up to 3rd order. It is sufficient to obtain the solution of the smaller root. Finally, set the value of

¢ = 7 — 3 to obtain the approximate solution. How does the obtained approximate solution compare
with the exact solution, i.e. what is the exact value of the error?
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Problem 3 Solve the following non-algebraic equation using regular perturbation technique for ¢ < 1:

9
x° —1=cé".
Here is some help. If we set ¢ = 0, the leading order solutions are r = —1 and = = +1. Using regular
perturbation technique, obtain the approximate solution of the first solution, i.e., when rg = —1. You
£ £ 2 - - .

will have to substitute the perturbation expansion for x in ¥ = et and simplify into a
polynomial expression. Obtain the solution upto 2nd order.
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Problem 4 Solve the following algebraic equations using perturbation techniques you learnt in class
for ¢ < 1. Obtain all solutions correct upto 1st order. Note that some of the below equations may have
both regular and singular roots. Obtain all the roots.

1. ex2+z—-1=0.

2. exd—z+1=0.

3. ex®+22—-22+1=0.

4. (1 —¢)22 — 22+ 1 = 0. (Hint: You will have a non-integral power for £. You will get a repeated
root for leading term which will lead to difficulties).
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