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Q1 - Use Laplace Transform to solve the given initial value problem:
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Solution:
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---- (I)
Apply the Laplace transform for each part of the Differential Equation (I).
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Collect the common parts.
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Solve by using partial fraction.
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Let S = 5
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Let S = 1
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Tacking the inverse Laplace transform for the both sides.
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Q2 – Compute an approximate value of 
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for the solution of the initial value problem
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using the following methods:

· Euler's Modified Method.
· Adam-Bashforth-Moulton Method.

Solution:

First using Euler's modified method:
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(Modified Euler's method)
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(Euler's method)

For   (n = 0)
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----- (A)
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Use the Euler's method to find the value of 
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But it in (A)
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Continue with the same procedure until
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. The result calculated by computer using Excel sheet considered in next table:

	Index
	X-Value
	Euler Method
	Modified Euler Method

	0
	1
	1
	1

	1
	1.1
	1
	1.009545455

	2
	1.2
	1.01909091
	1.029877939

	3
	1.3
	1.05879222
	1.065538442

	4
	1.4
	1.12308199
	1.123507872

	5
	1.5
	1.21944569
	1.215250938


Second using Adam-Bashforth-Moulton Method:
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For      (n = 3)


[image: image36.wmf][

]

1

2

3

4

3

4

5

19

9

24

1

.

0

f

f

f

f

y

y

+

-

+

+

=





----- (B)
To find the value of 
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, so we shell use the Euler's method values from the previous table
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But the values in (B) we get
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Continue with the same procedure until
[image: image46.wmf])
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. The result calculated by computer using Excel sheet considered in next table:

	Index
	X-Value
	Euler Method
	Adam-Bashforth Method

	0
	1
	1
	

	1
	1.1
	1
	

	2
	1.2
	1.01909091
	

	3
	1.3
	1.05879222
	1.070652505

	4
	1.4
	1.12308199
	1.138349024

	5
	1.5
	1.21944569
	1.240790735


Q3 – Use Rung-Kutta Method (forth order) to solve the following differential equation:
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Solution:
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----- (C)
Where:



[image: image53.wmf])

,

,

(

1

n

n

n

y

x

t

hf

k

=




[image: image54.wmf])

2

,

2

,

2

(

1

1

2

w

y

hk

x

h

t

hf

k

n

n

n

+

+

+

=




[image: image55.wmf])

2

,

2

,

2

(

2

2

3

w

y

hk

x

h

t

hf

k

n

n

n

+

+

+

=




[image: image56.wmf])

,

,

(

3

3

4

w

y

hk

x

h

t

hf

k

n

n

n

+

+

+

=



[image: image57.wmf](

)

4

3

2

1

1

2

2

6

1

w

w

w

w

y

y

n

n

+

+

+

+

=

+






----- (D)
Where:
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For      (n = 0):
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But the values in (C) and (D)
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Continue with the same procedure until
[image: image74.wmf])

1

(

y

. The result calculated by computer using Excel sheet considered in next table:

	Index
	T Value
	X value
	Y value

	0
	0
	6
	2

	1
	0.1
	6.9797
	2.60493258

	2
	0.2
	8.091257
	3.30850049

	3
	0.3
	9.350678
	4.12397025

	4
	0.4
	10.77578
	5.06621833

	5
	0.5
	12.3864
	6.15191339

	6
	0.6
	14.20458
	7.39971807

	7
	0.7
	16.25483
	8.8305124

	8
	0.8
	18.56437
	10.4676409

	9
	0.9
	21.16343
	12.3371857

	10
	1
	24.08557
	14.4682687


Q4 – Use the Finite Difference Method to approximate the solution of the boundary-value problem
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Solution:
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Apply the central difference method
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Multiply by 
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Because of:
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For      (n=1)
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(1)
For      (n=2)
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(2)

For      (n=3)
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(3)

For      (n=4)
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(4)
For      (n=5)
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(5)
Solve the previous system of equations (1-2-3-4-5)

From (1)
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(A)

But (A) in (2)
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(B)
But (A) and (B) in(3)
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(C)

From (5)
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(D)

From (C) into (D)
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(E)

But (B), (C) and (E) in (4)
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� EMBED Equation.3 ���
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