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Problem

Use the Runge-Kutta-Fehlberg method with tolerance  = 10−4,  = 0.25, and  = 0.05

to approximate the solutions to the following initial-value problems. Compare the results to the

actual values.

a.

b. ′ = 1 + (  − )2, 2≤  ≤ 3, (2) = 1; actual solution ( ) =  + 1/(1 − ).

c. ′ = 1 + , 1≤  ≤ 2, (1) = 2; actual solution ( ) =  ln  + 2 .

d.

Step-by-step solution

The initial condition gives

To determine  using

Compute 

Since

The value 0.0298184 0f approximation can be accepted

Proceeding in the same way to obtain the following table

1 0.2093900 0.0298184 0.2093900 0.0298337

3 0.5610469 0.4016438 0.1777496 0.4016860

Comment

5

0.8387744

1.5894061

0.1280905

1.58934600

7

1.0000000

3.2190497

0.0486737

3.2190993

Comment

The initial conditions give

To determine  using , the maximum allowable step size,

compute 

This implies that

Comment

Since

the approximation can be taken as 1.4499988.

Since,

approximation can be taken as 1.8333332

Repeating the above steps to obtain the following table

1 2.2500000 1.4499988 0.2500000 1.4500000

2 2.5000000 1.8333332 0.2500000 1.8333333

3 2.7500000 2.1785718 0.2500000 2.1785714

4 3.0000000 2.5000005 0.2500000 2.5000000

Comment

The initial conditions give

To determine

Using ,the maximum allowable size.

Compute

Since ,the approximation is 2.7789299.

Now
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Was this solution helpful?

Since

The approximation is 3.6081985

Proceed as above to obtain the following table

1 1.2500000 2.7789299 0.2500000 2.7789294

2 1.5000000 3.6081985 0.2500000 3.6081977

3 1.7500000 4.4793288 0.2500000 4.4793276

4 2.0000000 5.3862958 0.2500000 5.3862944

The initial conditions give

To determine  using ,the maximum allowable step size

Compute

Since 

The value 1.3291478 of approximation is accepted.

Now to find 

Comment

\

Since the approximation is 1.7304857.

Proceeding as above, we get the following table

1 0.2500000 1.3291478 0.2500000 1.3291498

2 0.5000000 1.7304857 0.2500000 1.7304898

3 0.7500000 2.0414669 0.2500000 2.0414720

4 1.0000000 2.1179750 0.2500000 2.1179795

Comment
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