Summary: Composite Integration (Chapter 6)

Midpoint
Iy = h[f<a+ %h) +f(a+h> +f<a+ ;h) +--~+f(a+ (n— %)h)] (6.9)

where Ey = 22¢h%f”(n). Romberg: fff(x)d:v = 1[41u(2n) — I (n)] + O(h?)

Trapezoidal
1 1
]T:h<§f1+f2+f3+-~-+fn+§fn+1> (6.15)

where Ep = —%21h?f"(n). Romberg: fabf(x)dx = 1 [4I7(2n) — Ip(n)] + O(h?)

Simpson
h
Is = (fi+4f+ 2fs +4fst 2fs + -+ 4fu + for1) (6.22)

where Eg = —22h* f"”(n). Romberg; fabf(x)dx = £ [1615(2n) — Is(n)] + O(h®)

Hermite
Iy =Ip + —h2 (fi = fri1) (6.28)

where Ey = 220" f”(n). Romberg: f; f(z)de = L[1614(2n) — Ix(n)] + O(h®)

Discrete Data (via Cubic Splines)

/ flz —IT+ Zhs(xz—i- h> (6.40)

where hz = Xjyr1 — Tj.
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Gaussian

Io = wif(z1) +waf(22) + -+ Wi f(2m)

(6.42)

where |Eg| < %RQme(zm)Hoo for R=(b—a)e/(8m) and a = (b — a)\/7/4
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Table 1: Values for fab 2¥dz, where { = b —a and w,, = (b+a)/2.



