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Note that when n is an even integer, the degree of precision is /r + I, although the 
interpolation polynomial is of degree at most n. When n is odd, the degree of precision is 
only n. 

Some of the common closed Newton-Cotes formulas with their error terms are listed. 
Note that in each case the unknown value ^ lies in {a, b). 

n = 1: Trapezoidal rule 

I f(x) dx = ^[/Oq) + fixi)] - where x0 < % < Xi. (4.25) 
Jxo 1 IZ 

n = 2: Simpson's rule 

/ /U) dx = j[/(xo) + Afix]) + fix2)] - where xq < $ < X2. 

(4.26) 

n = 3: Simpson's Three-Eighths rule 

rx3 3/, 
j fix) dx = —[fixo) + 3fix\) + 3fix2) + fix3)] - —/(4)(^), (4.27) 

where < ^ < ^3. 

n = 4: 

rx4 2h 8/i7 

fix) dx = —Ufixo) + 32/(x,) + \2fix2) + 32 fix 3) + lfix4)] - —/<6)(?), 

where xn < § < X4. (4.28) 

Open Newton-Cotes Formulas 

The open Newton-Cotes formulas do not include the endpoints of [a, b] as nodes. They 
use the nodes x,- = aro + ih, for each i = 0, 1,... , n, where h = ib — a)/in + 2) and 
xo = a + h. This implies that x„ = b — h, so we label the endpoints by setting x^i = a 
and a:„+i = b, as shown in Figure 4.6. Open formulas contain all the nodes used for the 
approximation within the open interval («, b). The formulas become 

fh fx"+i 
/ fix) dx = / fix) dx % y ajfixj), 

Ja Jx-\ ,=0 

fh 
where = / Lf x) dx. 

Ja 
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Exercise Set 4.3

Ans-(a) 0.265625





  

5.
Repeat Exercise 1 using Simpson’s rule.



  

9.
Repeat Exercise 1 using the Midpoint rule.
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The Trapezoidal Rule



  

Simpson’s Rule
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3.
Find a bound for the error in Exercise 1 using the error formula,
and compare this to the actual error.


