Numerical Differentiation, Numerical Integration [1-6]
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multiple application of Stmpson’s 3/8 rule to integrate with 6 segments
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Simpson’s 3/8 rule: (3 segments at a time)
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the first derivative of the unequally spaced data at x = x;= 1.6

x | 1 | 15 | 16 | 25 | 35
f(x) ] 0.6767 \ 0.3734 | 0.3261 H0.08422 \ 0.01596




2X = X; = Xy
(¥ieg = %) (Xicg = Xig1)
2x16=-16-25
(15-1.6)(15-2.5)
f'(1.6) = -0.4526

(048 - (02 100 = 09367
(-04484) |7 TR

20 = X1 = Xiyy
X = Xi-1) (X = Xi1)
2x1.6-15-25
(1.6=1.5)(1.6-25)

f'(0) = fxi-y) +f&0(

+0.3261

f'(1.6) = 03734

Et:i

integral with multiple application Simpson's 3/8 rule
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d = | v(t)dt
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t 0 2 4 6 8 10 e
v(t) 0 16.4988 28.0425 36.1194 41.7705 45.7245 48.4910
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f,(x) = f(xi—1)

" 0) = 13.25 2(0) —1.25-3.75 +12.50 2(0) —0—3.75 + 1075
f (0 —1.25)(0 — 3.75) (1.25 -0)(1.25 - 3.75)
2(0)—0—1.25

*(3.75 — 0)(3.75 — 1.25)




f(x=0)=-14133+ 15— 1.433 = -0.566
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f(x=125)=-7.066+5+1433 = -0.633




