
Numerical differentiation of a polynomial

whose first derivative is

Calculations
Step 1 Step 0.5 Step 0.1

Exact Exact Exact
x y(xi) y(xi+1) dy/dx dydx Error % x y(xi) y(xi+1) dy/dx dydx Error % x y(xi) y(xi+1) dy/dx dydx Error %

0 9 20 11 -1 1200 0 9 9.75 1.5 -1 250 0 9 8.9084 -0.916 -1 8.4
1 20 135 115 39 194.8717949 0.5 9.75 20 20.5 7 192.8571429 0.1 8.9084 8.8704 -0.38 -0.744 48.92473118
2 135 546 411 223 84.30493274 1 20 54.75 69.5 39 78.20512821 0.2 8.8704 8.9484 0.78 0.088 786.3636364
3 546 1541 995 647 53.78670788 1.5 54.75 135 160.5 107 50 0.3 8.9484 9.2144 2.66 1.592 67.08542714
4 1541 3504 1963 1407 39.5167022 2 135 287.75 305.5 223 36.9955157 0.4 9.2144 9.75 5.356 3.864 38.61283644
5 3504 6915 3411 2599 31.24278569 2.5 287.75 546 516.5 399 29.44862155 0.5 9.75 10.6464 8.964 7 28.05714286
6 6915 12350 5435 4319 25.83931466 3 546 948.75 805.5 647 24.49768161 0.6 10.6464 12.0044 13.58 11.096 22.38644557
7 12350 20481 8131 6663 22.03211766 3.5 948.75 1541 1184.5 979 20.99080695 0.7 12.0044 13.9344 19.3 16.248 18.78385032
8 20481 32076 11595 9727 19.20427676 4 1541 2373.75 1665.5 1407 18.3724236 0.8 13.9344 16.5564 26.22 22.552 16.26463285
9 32076 47999 15923 13607 17.02065114 4.5 2373.75 3504 2260.5 1943 16.34071024 0.9 16.5564 20 34.436 30.104 14.39011427

10 47999 69210 21211 18399 15.28343932 5 3504 4994.75 2981.5 2599 14.71719892 1 20 24.4044 44.044 39 12.93333333
11 69210 96765 27555 24199 13.86834167 5.5 4994.75 6915 3840.5 3387 13.38943017 1.1 24.4044 29.9184 55.14 49.336 11.76422896
12 96765 131816 35051 31103 12.69330933 6 6915 9339.75 4849.5 4319 12.28293586 1.2 29.9184 36.7004 67.82 61.208 10.80250948
13 6.5 9339.75 12350 6020.5 5407 11.34640281 1.3 36.7004 44.9184 82.18 74.712 9.995716886

7 12350 16032.75 7365.5 6663 10.54329881 1.4 44.9184 54.75 98.316 89.944 9.308013875
7.5 16032.75 20481 8896.5 8099 9.846894678 1.5 54.75 66.3824 116.324 107 8.714018692

8 20481 25793.75 10625.5 9727 9.237174874 1.6 66.3824 80.0124 136.3 125.976 8.195211786
8.5 25793.75 32076 12564.5 11559 8.698849381 1.7 80.0124 95.8464 158.34 146.968 7.737738827

9 32076 39438.75 14725.5 13607 8.220033806 1.8 95.8464 114.1004 182.54 170.072 7.331012748
9.5 39438.75 47999 17120.5 15883 7.791349241 1.9 114.1004 135 208.996 195.384 6.966793596
10 47999 57879.75 19761.5 18399 7.405293766 2 135 158.7804 237.804 223 6.638565022

10.5 57879.75 69210 22660.5 21167 7.055794397 2.1 158.7804185.6864 269.06 253.016 6.341100958
11 69210 82124.75 25829.5 24199 6.737881731 2.2 185.6864215.9724 302.86 285.528 6.070157743

11.5 82124.75 96765 29280.5 27507 6.44744974 2.3 215.9724249.9024 339.3 320.632 5.822251054
12 96765 113277.7533025.5 31103 6.18107578 2.4 249.9024 287.75 378.476 358.424 5.59449144

12.5 2.5 287.75 329.7984 420.484 399 5.384461153
2.6 329.7984376.3404 465.42 442.456 5.1901206
2.7 376.3404427.6784 513.38 488.888 5.009736381
2.8 427.6784484.1244 564.46 538.392 4.841825287
2.9 484.1244 546 618.756 591.064 4.685110242

3 546 613.6364 676.364 647 4.538485317
3.1 613.6364687.3744 737.38 706.296 4.400987688
3.2 687.3744767.5644 801.9 769.048 4.271774974
3.3 767.5644854.5664 870.02 835.352 4.150106781
3.4 854.5664 948.75 941.836 905.304 4.035329569
3.5 948.75 1050.49441017.444 979 3.926864147
3.6 1050.49441160.18841096.94 1056.5363.824195295
3.7 1160.18841278.23041180.42 1138.0083.72686308
3.8 1278.23041405.02841267.98 1223.5123.634455567
3.9 1405.0284 1541 1359.7161313.1443.546602657

4 1541 1686.57241455.724 1407 3.46297086
4.1 1686.57241842.1824 1556.1 1505.1763.383258835
4.2 1842.18242008.27641660.94 1607.7683.307193575
4.3 2008.27642185.31041770.34 1714.8723.234527125
4.4 2185.31042373.75 1884.3961826.5843.165033746
4.5


