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1 Plotting and differentiation

Sine Wave

0
X (radians)
Figure 1y = sin(x) plot

sin(x) plot (0.1 scale)
i i :

X (radians)
Figure 2 y = sin_scale(x,st) plot (0.1 steps)
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X (radians)
Figure 3y = sin_scale(x,sf) plot ([0.1 0.5 2] steps)

diff cos (x) to -sin(x)
T

T I

X (radians)
Figure 4 diff cos (x) to -sin(x)
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Six,,)-f(x)

A h,

FEquation 1-1 numerical difterentiation

2 Trapezoidal Method

|
= E{f" + [ )ib—a)
Fquation 2-1 trapezoidal method

A function was created to integrate 'x sin(x)’ between 0 and pi/2 the code is in appendix

I = J.ﬂ:siﬂ[r}fi‘c i

L]

percentage_error_Trap

23.37

IntTrap (your code result) | Analytical (result)

1.2337 1

3 Composite
A function was created to integrate further functions in a discretised way from equation

3.1.

!:%m—”{fﬁzliﬁ + 1)

FEquation 3-1 composite

Table 5-1 results for integration of fx) = 1/x using composite method a while loop was used to find when the
result was within 1e-6

Converge
Analytical Composite Trapezium le-6
'‘Result’ 0.693147 0.695634 0.693172 0.693153 0.693148
'n iterations' Na 5 50 100 250
'Percentage
difference’ Na 0.358905% 0.003607% | 0.000902% 0.000001%
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4 Simpsons

A function was created to integrate further functions in a discretised separating odd and

even crossing over in a quadratic manner way from equation 4.1

1 -1 =l
I:Em:”{ﬂlﬁd Y LE2 Y L+N)
i=l i=l

odd anly e Equation 4-1 Simpsons

Table 4-1 results for integration of f(x) = 1/x using Simpson’s method a while loop was used to find when the
result was within 1e-6 of the analytical

Analytical Simpsons Trapezium Converge 1le-6
'Result’ 0. 693147 0.584126| 0.693147 0.693147 0.693147
'n iterations' NA 5 50 100 14
'Percentage difference’ NA| 15.728290% 0.000001%| 0.0000001% 0.000001%
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5 Integration results tables

5.1 Composite convergence iterations

The diference is = 0.056853 for = 1 Number of intervals with a integrate value of = 0.750000

The diference is = 0.015186 for = 2 Number of intervals with a integrate value of = 0.708333

The diference is = 0.006853 for = 3 Number of intervals with a integrate value of = 0.700000

The diference is = 0.003877 for = 4 Number of intervals with a integrate value of = 0.697024

The diference is = 0.002488 for = 5 Number of intervals with a integrate value of = 0.695635

The diference is = 0.001730 for = 6 Number of intervals with a integrate value of = 0.694877

The diference is = 0.001272 for = 7 Number of intervals with a integrate value of = 0.694419

The diference is = 0.000975 for = 8 Number of intervals with a integrate value of = 0.694122

The diference is = 0.000770 for = 9 Number of intervals with a integrate value of = 0.693918

The diference is = 0.000624 for = 10 Number of intervals with a integrate value of =0.693771

The diference is = 0.000516 for = 11 Number of intervals with a integrate value of = 0.693663
The diference is = 0.000434 for = 12 Number of intervals with a integrate value of = 0.693581
The diference is = 0.000370 for = 13 Number of intervals with a integrate value of = 0.693517
The diference is = 0.000319 for = 14 Number of intervals with a integrate value of = 0.693466
The diference is = 0.000278 for = 15 Number of intervals with a integrate value of = 0.693425
The diference is = 0.000244 for = 16 Number of intervals with a integrate value of = 0.693391
The diference is = 0.000216 for = 17 Number of intervals with a integrate value of = 0.693363
The diference is = 0.000193 for = 18 Number of intervals with a integrate value of = 0.693340
The diference is = 0.000173 for = 19 Number of intervals with a integrate value of = 0.693320
The diference is = 0.000156 for = 20 Number of intervals with a integrate value of = 0.693303
The diference is = 0.000142 for = 21 Number of intervals with a integrate value of = 0.693289
The diference is = 0.000129 for = 22 Number of intervals with a integrate value of = 0.693276
The diference is = 0.000118 for = 23 Number of intervals with a integrate value of = 0.693265
The diference is = 0.000108 for = 24 Number of intervals with a integrate value of = 0.693256
The diference is = 0.000100 for = 25 Number of intervals with a integrate value of = 0.693247
The diference is = 0.000092 for = 26 Number of intervals with a integrate value of = 0.693240
The diference is = 0.000086 for = 27 Number of intervals with a integrate value of = 0.693233
The diference is = 0.000080 for = 28 Number of intervals with a integrate value of = 0.693227
The diference is = 0.000074 for = 29 Number of intervals with a integrate value of = 0.693221
The diference is = 0.000069 for = 30 Number of intervals with a integrate value of = 0.693217
The diference is = 0.000065 for = 31 Number of intervals with a integrate value of = 0.693212
The diference is = 0.000061 for = 32 Number of intervals with a integrate value of = 0.693208
The diference is = 0.000057 for = 33 Number of intervals with a integrate value of = 0.693205
The diference is = 0.000054 for = 34 Number of intervals with a integrate value of = 0.693201
The diference is = 0.000051 for = 35 Number of intervals with a integrate value of = 0.693198
The diference is = 0.000048 for = 36 Number of intervals with a integrate value of = 0.693195
The diference is = 0.000046 for = 37 Number of intervals with a integrate value of = 0.693193
The diference is = 0.000043 for = 38 Number of intervals with a integrate value of = 0.693190
The diference is = 0.000041 for = 39 Number of intervals with a integrate value of = 0.693188
The diference is = 0.000039 for = 40 Number of intervals with a integrate value of = 0.693186
The diference is = 0.000037 for = 41 Number of intervals with a integrate value of = 0.693184
The diference is = 0.000035 for = 42 Number of intervals with a integrate value of = 0.693183
The diference is = 0.000034 for = 43 Number of intervals with a integrate value of = 0.693181
The diference is = 0.000032 for = 44 Number of intervals with a integrate value of = 0.693179
The diference is = 0.000031 for = 45 Number of intervals with a integrate value of = 0.693178
The diference is = 0.000030 for = 46 Number of intervals with a integrate value of = 0.693177
The diference is = 0.000028 for = 47 Number of intervals with a integrate value of = 0.693175
The diference is = 0.000027 for = 48 Number of intervals with a integrate value of = 0.693174
The diference is = 0.000026 for = 49 Number of intervals with a integrate value of = 0.693173
The diference is = 0.000025 for = 50 Number of intervals with a integrate value of = 0.693172
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The diference is = 0.000024 for = 51 Number of intervals with a integrate value of = 0.693171
The diference is = 0.000023 for = 52 Number of intervals with a integrate value of = 0.693170
The diference is = 0.000022 for = 53 Number of intervals with a integrate value of = 0.693169
The diference is = 0.000021 for = 54 Number of intervals with a integrate value of = 0.693169
The diference is = 0.000021 for = 55 Number of intervals with a integrate value of = 0.693168
The diference is = 0.000020 for = 56 Number of intervals with a integrate value of = 0.693167
The diference is = 0.000019 for = 57 Number of intervals with a integrate value of = 0.693166
The diference is = 0.000019 for = 58 Number of intervals with a integrate value of = 0.693166
The diference is = 0.000018 for = 59 Number of intervals with a integrate value of = 0.693165
The diference is = 0.000017 for = 60 Number of intervals with a integrate value of = 0.693165
The diference is = 0.000017 for = 61 Number of intervals with a integrate value of = 0.693164
The diference is = 0.000016 for = 62 Number of intervals with a integrate value of = 0.693163
The diference is = 0.000016 for = 63 Number of intervals with a integrate value of = 0.693163
The diference is = 0.000015 for = 64 Number of intervals with a integrate value of = 0.693162
The diference is = 0.000015 for = 65 Number of intervals with a integrate value of = 0.693162
The diference is = 0.000014 for = 66 Number of intervals with a integrate value of = 0.693162
The diference is = 0.000014 for = 67 Number of intervals with a integrate value of = 0.693161
The diference is = 0.000014 for = 68 Number of intervals with a integrate value of = 0.693161
The diference is = 0.000013 for = 69 Number of intervals with a integrate value of = 0.693160
The diference is = 0.000013 for = 70 Number of intervals with a integrate value of = 0.693160
The diference is = 0.000012 for = 71 Number of intervals with a integrate value of = 0.693160
The diference is = 0.000012 for = 72 Number of intervals with a integrate value of = 0.693159
The diference is = 0.000012 for = 73 Number of intervals with a integrate value of = 0.693159
The diference is = 0.000011 for = 74 Number of intervals with a integrate value of = 0.693159
The diference is = 0.000011 for = 75 Number of intervals with a integrate value of = 0.693158
The diference is = 0.000011 for = 76 Number of intervals with a integrate value of = 0.693158
The diference is = 0.000011 for = 77 Number of intervals with a integrate value of = 0.693158
The diference is = 0.000010 for = 78 Number of intervals with a integrate value of = 0.693157
The diference is = 0.000010 for = 79 Number of intervals with a integrate value of = 0.693157
The diference is = 0.000010 for = 80 Number of intervals with a integrate value of = 0.693157
The diference is = 0.000010 for = 81 Number of intervals with a integrate value of = 0.693157
The diference is = 0.000009 for = 82 Number of intervals with a integrate value of = 0.693156
The diference is = 0.000009 for = 83 Number of intervals with a integrate value of = 0.693156
The diference is = 0.000009 for = 84 Number of intervals with a integrate value of = 0.693156
The diference is = 0.000009 for = 85 Number of intervals with a integrate value of = 0.693156
The diference is = 0.000008 for = 86 Number of intervals with a integrate value of = 0.693156
The diference is = 0.000008 for = 87 Number of intervals with a integrate value of = 0.693155
The diference is = 0.000008 for = 88 Number of intervals with a integrate value of = 0.693155
The diference is = 0.000008 for = 89 Number of intervals with a integrate value of = 0.693155
The diference is = 0.000008 for = 90 Number of intervals with a integrate value of = 0.693155
The diference is = 0.000008 for = 91 Number of intervals with a integrate value of = 0.693155
The diference is = 0.000007 for = 92 Number of intervals with a integrate value of = 0.693155
The diference is = 0.000007 for = 93 Number of intervals with a integrate value of = 0.693154
The diference is = 0.000007 for = 94 Number of intervals with a integrate value of = 0.693154
The diference is = 0.000007 for = 95 Number of intervals with a integrate value of = 0.693154
The diference is = 0.000007 for = 96 Number of intervals with a integrate value of = 0.693154
The diference is = 0.000007 for = 97 Number of intervals with a integrate value of = 0.693154
The diference is = 0.000007 for = 98 Number of intervals with a integrate value of = 0.693154
The diference is = 0.000006 for = 99 Number of intervals with a integrate value of = 0.693154
The diference is = 0.000006 for = 100 Number of intervals with a integrate value of = 0.693153
The diference is = 0.000006 for = 101 Number of intervals with a integrate value of = 0.693153
The diference is = 0.000006 for = 102 Number of intervals with a integrate value of = 0.693153
The diference is = 0.000006 for = 103 Number of intervals with a integrate value of = 0.693153
The diference is = 0.000006 for = 104 Number of intervals with a integrate value of = 0.693153
The diference is = 0.000006 for = 105 Number of intervals with a integrate value of = 0.693153

6



Module Code Task 1 Template

The diference is = 0.000006 for = 106 Number of intervals with a integrate value of = 0.693153
The diference is = 0.000005 for = 107 Number of intervals with a integrate value of = 0.693153
The diference is = 0.000005 for = 108 Number of intervals with a integrate value of = 0.693153
The diference is = 0.000005 for = 109 Number of intervals with a integrate value of = 0.693152
The diference is = 0.000005 for = 110 Number of intervals with a integrate value of = 0.693152
The diference is = 0.000005 for = 111 Number of intervals with a integrate value of = 0.693152
The diference is = 0.000005 for = 112 Number of intervals with a integrate value of = 0.693152
The diference is = 0.000005 for = 113 Number of intervals with a integrate value of = 0.693152
The diference is = 0.000005 for = 114 Number of intervals with a integrate value of = 0.693152
The diference is = 0.000005 for = 115 Number of intervals with a integrate value of = 0.693152
The diference is = 0.000005 for = 116 Number of intervals with a integrate value of = 0.693152
The diference is = 0.000005 for = 117 Number of intervals with a integrate value of = 0.693152
The diference is = 0.000004 for = 118 Number of intervals with a integrate value of = 0.693152
The diference is = 0.000004 for = 119 Number of intervals with a integrate value of = 0.693152
The diference is = 0.000004 for = 120 Number of intervals with a integrate value of = 0.693152
The diference is = 0.000004 for = 121 Number of intervals with a integrate value of = 0.693151
The diference is = 0.000004 for = 122 Number of intervals with a integrate value of = 0.693151
The diference is = 0.000004 for = 123 Number of intervals with a integrate value of = 0.693151
The diference is = 0.000004 for = 124 Number of intervals with a integrate value of = 0.693151
The diference is = 0.000004 for = 125 Number of intervals with a integrate value of = 0.693151
The diference is = 0.000004 for = 126 Number of intervals with a integrate value of = 0.693151
The diference is = 0.000004 for = 127 Number of intervals with a integrate value of = 0.693151
The diference is = 0.000004 for = 128 Number of intervals with a integrate value of = 0.693151
The diference is = 0.000004 for = 129 Number of intervals with a integrate value of = 0.693151
The diference is = 0.000004 for = 130 Number of intervals with a integrate value of = 0.693151
The diference is = 0.000004 for = 131 Number of intervals with a integrate value of = 0.693151
The diference is = 0.000004 for = 132 Number of intervals with a integrate value of = 0.693151
The diference is = 0.000004 for = 133 Number of intervals with a integrate value of = 0.693151
The diference is = 0.000003 for = 134 Number of intervals with a integrate value of = 0.693151
The diference is = 0.000003 for = 135 Number of intervals with a integrate value of = 0.693151
The diference is = 0.000003 for = 136 Number of intervals with a integrate value of = 0.693151
The diference is = 0.000003 for = 137 Number of intervals with a integrate value of = 0.693151
The diference is = 0.000003 for = 138 Number of intervals with a integrate value of = 0.693150
The diference is = 0.000003 for = 139 Number of intervals with a integrate value of = 0.693150
The diference is = 0.000003 for = 140 Number of intervals with a integrate value of = 0.693150
The diference is = 0.000003 for = 141 Number of intervals with a integrate value of = 0.693150
The diference is = 0.000003 for = 142 Number of intervals with a integrate value of = 0.693150
The diference is = 0.000003 for = 143 Number of intervals with a integrate value of = 0.693150
The diference is = 0.000003 for = 144 Number of intervals with a integrate value of = 0.693150
The diference is = 0.000003 for = 145 Number of intervals with a integrate value of = 0.693150
The diference is = 0.000003 for = 146 Number of intervals with a integrate value of = 0.693150
The diference is = 0.000003 for = 147 Number of intervals with a integrate value of = 0.693150
The diference is = 0.000003 for = 148 Number of intervals with a integrate value of = 0.693150
The diference is = 0.000003 for = 149 Number of intervals with a integrate value of = 0.693150
The diference is = 0.000003 for = 150 Number of intervals with a integrate value of = 0.693150
The diference is = 0.000003 for = 151 Number of intervals with a integrate value of = 0.693150
The diference is = 0.000003 for = 152 Number of intervals with a integrate value of = 0.693150
The diference is = 0.000003 for = 153 Number of intervals with a integrate value of = 0.693150
The diference is = 0.000003 for = 154 Number of intervals with a integrate value of = 0.693150
The diference is = 0.000003 for = 155 Number of intervals with a integrate value of = 0.693150
The diference is = 0.000003 for = 156 Number of intervals with a integrate value of = 0.693150
The diference is = 0.000003 for = 157 Number of intervals with a integrate value of = 0.693150
The diference is = 0.000003 for = 158 Number of intervals with a integrate value of = 0.693150
The diference is = 0.000002 for = 159 Number of intervals with a integrate value of = 0.693150
The diference is = 0.000002 for = 160 Number of intervals with a integrate value of = 0.693150
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The diference is = 0.000002 for = 161 Number of intervals with a integrate value of = 0.693150
The diference is = 0.000002 for = 162 Number of intervals with a integrate value of = 0.693150
The diference is = 0.000002 for = 163 Number of intervals with a integrate value of = 0.693150
The diference is = 0.000002 for = 164 Number of intervals with a integrate value of = 0.693150
The diference is = 0.000002 for = 165 Number of intervals with a integrate value of = 0.693149
The diference is = 0.000002 for = 166 Number of intervals with a integrate value of = 0.693149
The diference is = 0.000002 for = 167 Number of intervals with a integrate value of = 0.693149
The diference is = 0.000002 for = 168 Number of intervals with a integrate value of = 0.693149
The diference is = 0.000002 for = 169 Number of intervals with a integrate value of = 0.693149
The diference is = 0.000002 for = 170 Number of intervals with a integrate value of = 0.693149
The diference is = 0.000002 for = 171 Number of intervals with a integrate value of = 0.693149
The diference is = 0.000002 for = 172 Number of intervals with a integrate value of = 0.693149
The diference is = 0.000002 for = 173 Number of intervals with a integrate value of = 0.693149
The diference is = 0.000002 for = 174 Number of intervals with a integrate value of = 0.693149
The diference is = 0.000002 for = 175 Number of intervals with a integrate value of = 0.693149
The diference is = 0.000002 for = 176 Number of intervals with a integrate value of = 0.693149
The diference is = 0.000002 for = 177 Number of intervals with a integrate value of = 0.693149
The diference is = 0.000002 for = 178 Number of intervals with a integrate value of = 0.693149
The diference is = 0.000002 for = 179 Number of intervals with a integrate value of = 0.693149
The diference is = 0.000002 for = 180 Number of intervals with a integrate value of = 0.693149
The diference is = 0.000002 for = 181 Number of intervals with a integrate value of = 0.693149
The diference is = 0.000002 for = 182 Number of intervals with a integrate value of = 0.693149
The diference is = 0.000002 for = 183 Number of intervals with a integrate value of = 0.693149
The diference is = 0.000002 for = 184 Number of intervals with a integrate value of = 0.693149
The diference is = 0.000002 for = 185 Number of intervals with a integrate value of = 0.693149
The diference is = 0.000002 for = 186 Number of intervals with a integrate value of = 0.693149
The diference is = 0.000002 for = 187 Number of intervals with a integrate value of = 0.693149
The diference is = 0.000002 for = 188 Number of intervals with a integrate value of = 0.693149
The diference is = 0.000002 for = 189 Number of intervals with a integrate value of = 0.693149
The diference is = 0.000002 for = 190 Number of intervals with a integrate value of = 0.693149
The diference is = 0.000002 for = 191 Number of intervals with a integrate value of = 0.693149
The diference is = 0.000002 for = 192 Number of intervals with a integrate value of = 0.693149
The diference is = 0.000002 for = 193 Number of intervals with a integrate value of = 0.693149
The diference is = 0.000002 for = 194 Number of intervals with a integrate value of = 0.693149
The diference is = 0.000002 for = 195 Number of intervals with a integrate value of = 0.693149
The diference is = 0.000002 for = 196 Number of intervals with a integrate value of = 0.693149
The diference is = 0.000002 for = 197 Number of intervals with a integrate value of = 0.693149
The diference is = 0.000002 for = 198 Number of intervals with a integrate value of = 0.693149
The diference is = 0.000002 for = 199 Number of intervals with a integrate value of = 0.693149
The diference is = 0.000002 for = 200 Number of intervals with a integrate value of = 0.693149
The diference is = 0.000002 for = 201 Number of intervals with a integrate value of = 0.693149
The diference is = 0.000002 for = 202 Number of intervals with a integrate value of = 0.693149
The diference is = 0.000002 for = 203 Number of intervals with a integrate value of = 0.693149
The diference is = 0.000002 for = 204 Number of intervals with a integrate value of = 0.693149
The diference is = 0.000001 for = 205 Number of intervals with a integrate value of = 0.693149
The diference is = 0.000001 for = 206 Number of intervals with a integrate value of = 0.693149
The diference is = 0.000001 for = 207 Number of intervals with a integrate value of = 0.693149
The diference is = 0.000001 for = 208 Number of intervals with a integrate value of = 0.693149
The diference is = 0.000001 for = 209 Number of intervals with a integrate value of = 0.693149
The diference is = 0.000001 for = 210 Number of intervals with a integrate value of = 0.693149
The diference is = 0.000001 for = 211 Number of intervals with a integrate value of = 0.693149
The diference is = 0.000001 for = 212 Number of intervals with a integrate value of = 0.693149
The diference is = 0.000001 for = 213 Number of intervals with a integrate value of = 0.693149
The diference is = 0.000001 for = 214 Number of intervals with a integrate value of = 0.693149
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The diference is = 0.000001 for = 215 Number of intervals with a integrate value of = 0.693149
The diference is = 0.000001 for = 216 Number of intervals with a integrate value of = 0.693149
The diference is = 0.000001 for = 217 Number of intervals with a integrate value of = 0.693149
The diference is = 0.000001 for = 218 Number of intervals with a integrate value of = 0.693148
The diference is = 0.000001 for = 219 Number of intervals with a integrate value of = 0.693148
The diference is = 0.000001 for = 220 Number of intervals with a integrate value of = 0.693148
The diference is = 0.000001 for = 221 Number of intervals with a integrate value of = 0.693148
The diference is = 0.000001 for = 222 Number of intervals with a integrate value of = 0.693148
The diference is = 0.000001 for = 223 Number of intervals with a integrate value of = 0.693148
The diference is = 0.000001 for = 224 Number of intervals with a integrate value of = 0.693148
The diference is = 0.000001 for = 225 Number of intervals with a integrate value of = 0.693148
The diference is = 0.000001 for = 226 Number of intervals with a integrate value of = 0.693148
The diference is = 0.000001 for = 227 Number of intervals with a integrate value of = 0.693148
The diference is = 0.000001 for = 228 Number of intervals with a integrate value of = 0.693148
The diference is = 0.000001 for = 229 Number of intervals with a integrate value of = 0.693148
The diference is = 0.000001 for = 230 Number of intervals with a integrate value of = 0.693148
The diference is = 0.000001 for = 231 Number of intervals with a integrate value of = 0.693148
The diference is = 0.000001 for = 232 Number of intervals with a integrate value of = 0.693148
The diference is = 0.000001 for = 233 Number of intervals with a integrate value of = 0.693148
The diference is = 0.000001 for = 234 Number of intervals with a integrate value of = 0.693148
The diference is = 0.000001 for = 235 Number of intervals with a integrate value of = 0.693148
The diference is = 0.000001 for = 236 Number of intervals with a integrate value of = 0.693148
The diference is = 0.000001 for = 237 Number of intervals with a integrate value of = 0.693148
The diference is = 0.000001 for = 238 Number of intervals with a integrate value of = 0.693148
The diference is = 0.000001 for = 239 Number of intervals with a integrate value of = 0.693148
The diference is = 0.000001 for = 240 Number of intervals with a integrate value of = 0.693148
The diference is = 0.000001 for = 241 Number of intervals with a integrate value of = 0.693148
The diference is = 0.000001 for = 242 Number of intervals with a integrate value of = 0.693148
The diference is = 0.000001 for = 243 Number of intervals with a integrate value of = 0.693148
The diference is = 0.000001 for = 244 Number of intervals with a integrate value of = 0.693148
The diference is = 0.000001 for = 245 Number of intervals with a integrate value of = 0.693148
The diference is = 0.000001 for = 246 Number of intervals with a integrate value of = 0.693148
The diference is = 0.000001 for = 247 Number of intervals with a integrate value of = 0.693148
The diference is = 0.000001 for = 248 Number of intervals with a integrate value of = 0.693148
The diference is = 0.000001 for = 249 Number of intervals with a integrate value of = 0.693148
The diference is = 0.000001 for = 250 Number of intervals with a integrate value of = 0.693148
Number of intervals for the desire accurancy is = 250 and diference is = 0.000001 for an
integrate value of =0.693148

5.2 Simpsons Convergence iterations

The diference is = 0.193147 for = 1 Number of intervals with a integrate value of = 0.693148
The diference is = 0.001297 for = 2 Number of intervals with a integrate value of = 0.693148
The diference is = 0.193147 for = 3 Number of intervals with a integrate value of = 0.693148
The diference is = 0.000107 for = 4 Number of intervals with a integrate value of = 0.693148
The diference is = 0.109020 for = 5 Number of intervals with a integrate value of = 0.693148
The diference is = 0.000023 for = 6 Number of intervals with a integrate value of = 0.693148
The diference is = 0.075927 for = 7 Number of intervals with a integrate value of = 0.693148
The diference is = 0.000007 for = 8 Number of intervals with a integrate value of = 0.693148
The diference is = 0.058243 for = 9 Number of intervals with a integrate value of = 0.693148
The diference is = 0.000003 for = 10 Number of intervals with a integrate value of = 0.693148
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The diference is = 0.047239 for = 11 Number of intervals with a integrate value of = 0.693148

The diference is = 0.000001 for = 12 Number of intervals with a integrate value of = 0.693148

The diference is = 0.039732 for = 13 Number of intervals with a integrate value of = 0.693148

The diference is = 0.000001 for = 14 Number of intervals with a integrate value of = 0.693148
Number of intervals for the desire accurancy is = 14 and diference is = 0.000001 for an integrate
value of =0.693148

6 Appendices

6.1 Your code script and functions

% Using a script file (I)

% b) First clear all the spaces

clc, clear, close all

format short g %formats the outputted numerical data

% d) Define variables and inputs

N = 100;

z = linspace(-pi,pi,N);
sf = 0.1;

%% €)

figure (1)

yl = sin(z);

plot(z,yl)

title('Sine Wave');
xlabel('x (radians)');

%% Defining a function (II)

% Exercise e)

y2 = sin_scale(z,sf);

figure(2),

plot(z,y2)

title('sin(x) plot (0.1 scale)');
xlabel('x (radians)');

%% Exercise f)

sf_f=[0.1 0.5 2]; % Scale factor values in an array named sf for the excercise
"f" in the task 1

N_sf = numel(sf_f); % Number of elements within sf_f (ML intrinsic function)
sin_array = zeros(N,N_sf); %Initialise an array of zeros to store data.

for ndx = 1: N_sf
sin_array(:,ndx) = sin_scale(z,sf_f(ndx));
end

figure(3)

plot(z,sin_array)

title('sin(x) plot in ([©.1 ©.5 2] scales)')
xlabel('x (radians)');

legend('scale ©.1', 'scale ©.5', 'scale 2'")

%% Numerical Differentiation
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x_col = z';% a) we define our row vector x as a column vector

y3 =cos(x_col); % b) we calculate our cos(x)

f diff = MyDiff(y3,x_col); %d) estimate cos derivative with our function using
equation 1

% e) Ploting f _diff against -sin function

figure(4)

plot(z,f_diff)

hold on

plot (z, -sin(x_col), '--")

title('diff cos (x) to -sin(x)")
xlabel('x (radians)');
legend('f_diff', " '-sin(x_col)")
hold off

%% Numerical Integration

% 1. Trapezoidal Method

% a)

a =0; % lower limit

b = pi/2; %upper limit
I trap = trapl('I',a,b);

% b) Analitycal result of the integration x*sin(x) between [0 pi/2)
syms z

expr = z.*sin(z);

True_value = double(int(expr,[0 pi/2]));

fprintf('True_value = %f \n',True_value);

% Calculate the error for the trapezoidal method
error_trap = (abs(True_value - I trap)/True_value)*100;
fprintf('Error = %f \n',error_trap);

%% 2. Composite Trapezium Rule
% Exercise b) Calculate the integral for I function
I CompTrap = CompTrap('I', a,b,N);

% calculate the error
error_trap2 = (abs(True_value - I_CompTrap)/True_value)*100;
fprintf('Error = %f \n',error_trap2);

%% Exercise c)

% Create the diferent intervals to evaluate
x5 = linspace(1,2,5);

x50 = linspace(1,2,50);

x100 = linspace(1,2,100);

F2_ComTrap_5 = CompTrap('F2',1,2,5);

F2_ComTrap_50 = CompTrap('F2',1,2,50);

F2_ComTrap_100 = CompTrap('F2',1,2,100);

% d) calculate the analitical solution and error for N=5

syms z

expr = 1./z;

True_value2 = double(int(expr,[1 2]));

fprintf('True_value2 = %f \n',True_value2);

error_ComTrap5 = (abs(True_value2 - F2_ComTrap_5)/True_value2)*100;
fprintf('Error = %f \n',error_ComTrap5);

11



Module Code Task 1 Template

% d) calculate the error for N=50
error_ComTrap50 = (abs(True_value2 - F2 _ComTrap_50)/True_value2)*100;
fprintf('Error = %f \n',error_ComTrap50);

% d) calculate the error for N=100
error_ComTraple0 = (abs(True_value2 - F2 _ComTrap_100)/True_value2)*100;
fprintf('Error = %f \n',error_ComTrapl09);

%% e) Determine the number of sub-intervals needed to achieve an accuracy to 6
decimal places.

tol = le-6;

N_interval = 1;

diference = 50; % Initialize error to a large value for the while loop
%Analitic_value = True_value2

while diference > tol

F2_ComTrap = CompTrap('F2',1,2,N_interval);

diference = abs(True_value2 - F2_ComTrap);

fprintf ('The diference is = %f for = %d Number of intervals with a integrate
value of = %f \n',diference, N_interval, F2_ComTrap )

N_interval = N_interval + 1;

end

N_interval = N_interval-1;

fprintf ('Number of intervals for the desire accurancy is = %d and diference is =
%f for an integrate value of =%f \n',N_interval, diference, F2_ComTrap)

%% 3. Simpson's Rule

% b) Calculate the value of the integral for F2 with SimsRule between [1,2]
% For 5 intervals
F2_SimsRule 5 = SimsRule('F2', 1, 2, 5);

% For 50 intervals
F2_SimsRule_50 = SimsRule('F2', 1, 2, 50);

% For 100 intervals
F2_SimsRule_100 = SimsRule('F2', 1, 2, 100);

%% c) Calculate the error for each case

% 5 intervals

error_SimsRule5 = (abs(True_value2 - F2_SimsRule_5)/True_value2)*100;
fprintf('Error = %f \n',error_SimsRule5);

% 50 intervals
error_SimsRule50 = (abs(True_value2 - F2_SimsRule 50)/True_value2)*100;
fprintf('Error = %f \n',error_SimsRule5®);

% 100 intervals
error_SimsRulel00 = (abs(True_value2 - F2_SimsRule 100)/True_value2)*100;
fprintf('Error = %f \n',error_SimsRulel09);

%% d) Determine the number of sub-intervals needed to achieve an accuracy to 6
decimal places for Simpson's Rule.

tol = le-6;

N_interval = 1;

diference = 50; % Initialize error to a large value for the while loop
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%Analitic_value = True_value2;
while diference > tol

F2_SimsRule = SimsRule('F2',1,2,N_interval);

diference = abs(True_value2 - F2_SimsRule);

fprintf ('The diference is = %f for = %d Number of intervals with a integrate
value of = %f \n',diference, N_interval, F2_ComTrap )

N_interval = N_interval + 1;

end

N_interval = N_interval - 1;

fprintf ('Number of intervals for the desire accurancy is = %d and diference is =
%f for an integrate value of =%f \n',N_interval, diference, F2_SimsRule)

% Execise b), c), d).

function y = sin_scale (x,sf)

% Input: scalar or vector x, sf scale factor

% Output: scalar or vector containing corresponding sine values.

R

y = sin(x); ML intrinsic sine function
= sin(x./sf);

<

R

The '.' before an operator implies a vector/array operation

end

% Exercise c)
function dy_dx
%Inputs:

% x --> vector with all the point in the interval

% y --> vector with all the x points evaluated in the interval

MyDiff(y, x)

dy_dx= zeros(length(y),1);

for loop = 1: length(y)-1
h = x(loop+1l) - x(loop); % Calculate the step size for differentiation
dy_dx(loop) = (y(loop+1l) - y(loop)) / h;

% Exercise a) Write function I = x sin(x)
function y = I(x)

y = X.*sin(x);

end
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function int=trapl(f,a,b)

%Input:

% f --> is the integrand input as a string 'f'
% a --> lower limit of integration

% b --> upper limit of integration
%0utput:

% int --> is the trapezoidal rule sum.
if a>b

error('b must be greater than a')

end

h=(b-a);

% Equation 3
int=(h*(feval(f,a)+feval(f,b)))/2;

% Exercise a), build our function to rsolve ecuation 4
function Int = CompTrap(fun, a, b, n)

% Inputs:

fun --> Function to evaluate

a --> lower limit

b --> upper limit

n --> number of intervals

s0utput:

int --> is the Integration.

3% 3R 3R 3R ¥ R

(b-a)/n; % delta Xn
x = linspace(a,b,n+1);
y_values= feval(fun,x);

% Equation 4
Int = 0.5*h*(y_values(1l) + y_values(end) + 2* sum(y_values(2:end-1)));

% c) create de function f(x) = 1/x
function y = F2(x)

y = 1./%;
end

% a) section, build our function to resolve ecuation 5
function Int = SimsRule(fun, a, b, n)

% Inputs:

% fun --> Function to evaluate
% a --> lower limit

% b --> upper limit

% n --> number of intervals
%0utput:
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% int --> is the Integration.

h (b-a)/n; % delta Xn
x = linspace(a,b,n+l);
y_values= feval(fun,x);

% Equation 5
Int = (1/3).*h.*((y_values(1l) + y_values(end)) + 4.*sum(y_values(2:2:end-1)) +
2.*sum(y_values(3:2:end-2)));

end

15



