
Mathematical Methods Spring Term 2015

Answer to Problem Sheet 9

1. See appended printouts generated using Wolfram alpha.
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⇡ 1.852.

ii) See appended printouts generated using Wolfram alpha.

3. Show graphically that the equation e

�x = ln x has a solution with
1 < x < 2. Hence solve the equation to 4 decimal places by the
Newton-Raphson method.

Let f(x) = e

�x � ln x. Graph of function:

From the graph this has a root close to 1.3.
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Set x0 = 1.3. x1 = 1.3098. It is not necessary to proceed to x2 unless
higher accuracy is required.

4. Show graphically that the equation e

�x = 2x2 + 1
2 has three solutions

which lie between �3 and 1. Solve the equation to 2 decimal places by
the

Let f(x) = e

�x � 2x2 � 1
2 : Graph of function:

Graph has roots near x = �2.8,�1.1, 0.3
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Newton-Raphson method
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Applying one iteration to each of the three ‘guesses’ in turn gives -2.746,
-1.160, 0.331.

5. Use the simple Runge-Kutta process
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to find y(1) for the equation

dy

dx

= f(x, y) = y

subject to y(0) = 1, choosing h = 0.5. Compare your answer with the
exact solution. Repeat the calculation with h = 0.25. Work to three
decimal places.
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h = 0.5. y
n+1 =

13
8 yn. y2 =

169
64 y0 = 2.640.

h = 0.25, y
n+1 =

41
32yn, y4 = (4132)

4
y0 = 2.695

Exact result y(x) = e

x. y(0) = e = 2.718...

6. Use Runga-Kutta to find y(0.2) for the equation

dy

dx

= f(x, y) = 10x2 + y
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subject to y(0) = 2, choosing the interval h = 0.1. Work to 4 decimal
places. Compare your answer with the exact solution.
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y0 = 2

y1 = 2 + 1
20(k1 + k2) with k1 = 2, k2 = 1

10 + 2 + 1
10 · 2 = 2.3 so that

y1 = 2 + 1
20(2 + 2.3) = 2.215

y2 = 2.215+ 1
20(k1+k2) with k1 =

1
10+y1 = 2.315, k2 = 0.4+y1+

1
10k1 =

0.4+2.215+0.2315 = 2.8465 so that y2 = 2.215+ 1
20(2.315+2.8465) =

2.473.

Exact solution y(x) = 22ex � 10(x2 + 2x+ 2) so that y(0.2) = 2.471.

7. i) Solve the following set of equations by Gaussian elimination

x+ 2y � z = 4
2x+ y + z = 5
2x� y + 2z = 2.

Answer x = 1, y = 2, z = 1.

ii) Use the Gauss-Jordan technique to find the inverse of the matrix
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0

B@
1 2 �1
2 1 1
2 �1 2
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18/05/2015 23:318 step trapezoidal rule exp(-x^2) on [0,1] - Wolfram|Alpha

Page 1 of 2https://www.wolframalpha.com/input/?i=8+step+trapezoidal+rule+exp%28-x%5E2%29+on+%5B0%2C1%5D

x

Input interpretation:

Result:

Show detailsSymbolic form of trapezoidal rule:

Enable interactivity

Plot:

More digitsExact result:

Relative errorError vs. intervals:

Method comparisons:

Mathematica input:

Examples Random

8 step trapezoidal rule exp(-x^2) on [0,1]

PRO MOBILE APPS PRODUCTS EXAMPLES BLOG ABOUT WOLFRAM SITES Sign in » 



18/05/2015 23:348 step trapezoidal rule 1/(1+x^4) on [0,1] - Wolfram|Alpha

Page 1 of 2https://www.wolframalpha.com/input/?i=8+step+trapezoidal+rule+1%2F%281%2Bx%5E4%29+on+%5B0%2C1%5D

x

Input interpretation:

Result:

Show detailsSymbolic form of trapezoidal rule:

Enable interactivity

Plot:

More digitsExact result:

Relative errorError vs. intervals:

Method comparisons:

Mathematica input:

Examples Random

8 step trapezoidal rule 1/(1+x^4) on [0,1]

PRO MOBILE APPS PRODUCTS EXAMPLES BLOG ABOUT WOLFRAM SITES Sign in » 



19/05/2015 00:332 step simpson x^2/(1+x^2) on [0,1] - Wolfram|Alpha

Page 1 of 2https://www.wolframalpha.com/input/?i=2+step+simpson+x%5E2%2F%281%2Bx%5E2%29+on+%5B0%2C1%5D

x

Input interpretation:

Result:

Show detailsSymbolic form of Simpson's rule:

Enable interactivity

Plot:

More digitsExact result:

Relative errorError vs. intervals:

Method comparisons:

Mathematica input:

Examples Random

2 step simpson x^2/(1+x^2) on [0,1]

PRO MOBILE APPS PRODUCTS EXAMPLES BLOG ABOUT WOLFRAM SITES Sign in » 


