AKAA. ETOZ 2023-2024

APIOMHTIKH ANAAYZH
PDuAlado 5, AZKHZH 11, 13-05-2024
Integrate the data using Simpson's—1,/3 and Simpson's—3,/8 Rules.
il o0 1 2 3 4 5 6 7

r | 1.0 11 1.2 1.3 14 1.5 1.6 1.7
fi | 1.543 1669 1.811 1971 2151 2352 2577 2.828

MNOTE: 8 abscissas = n=T subintervals. So we cannot use Simpson’s=1/3 rule alone (n is not divisible by 2)
or Simpson's=3/8 rule alone (n is not divisible by 3).

Haowever, in this problem we can combine the methods by appropriately dividing the interval:
1. We'll use Simpson's—1/3 rule on interval [1.0, 1.4] (4 subintervals is divisible by 2), and
2. we'll use Simpson's—3,/8 rule on interval [1.4,1.7] {3 subintervals is divisible by 3).

This way we obtain consistent accuracy E_'?[h‘ij on the entire interval [1.0,1.7].

1. Use Simpson's—1/3 rule on interval [1.0,1.4]. k=101

14 h
flrydz = Z[fo+4fi+2f +4fs+ fil
10 2

= %[1.543+4|;1.669;|+:2|;1.511J+4[1.Q?1j+2.151]
= 0.720200.

2. Use Simpson's—3/8 rule on interval [1.4,1.7]. k=01

Y mde ﬁ[f +3f5+3fs + fi]
L 5 LI 5 s + Iy
- @[2_151 +3(2.352) + 3(2577) + 2.828]
= 0.741225.
3. Mow add the results.
1.7 i 14 P 1.7 .
() dr =2 (ridr + (x)dr
Dfu LD fix) ﬁ_i fix)
= 1.470425,

MOTE: Alternatively, we could have used Simpson's—3,/8 rule on interval [1.0,1.3] and Simpson's—1/3 rule on
interval [1.3.1.7]. We would cobtain a different approximation:  1.4704414.

BE CAREFUL:

+ We could use Simpson's—1/3 rule on interval [L.0, 18] {6 subintervals is divisible by 2) and the Trapezeidal
rule on interval [L.6, 1.7], but why wouldn't we?

+ We could also use Simpson's—3/8 rule on interval [1.0,1.6] (6 subintervals is divisible by 3) and the
Trapezoidal rule on interval [1.6,1.7], but why wouldn't we?



