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EXERCISES
23!

- Section 6.4  Newton-Cotes Quadrature 477

(2) The constants ¢ and ¢ depend on both n and the type of forrnul-a
(open vs. closed). For given n, the constant for the closed formula is typi-
cally smaller than the constant for the open formula, so closed formulas are
used most often in practice. Because open formulas do not evaluate the in-
tegrand at the endpoints of the integration interval, open formulas can be
useful for certain problems with endpoint singularities. Open formulas also

find use in the construction of numerical methods for the solution of initial
value problems. :

/Approximate the value of each of the following integrals using the trapezoidal
Approximal

rule. Verify that the theoretical error bound holds in each case.
2 T = : )

(a) fl Edz

(b) fle*dr
1

(c) fa f;;dm

(d) ufol't_an_1 zdr.

(/\}./\Repeat Exercise 1 using Simpson’s rule rather than the trapezoidal rule.

3
4
5

D

SN

R

TINFRLETREY

VT TR

T Ay

-3

o

- Repeat Exercise 1 using the midpoint rule rather than the trapezoidal rule.
. Verify directly that the midpoint rule has degree of precision equal to 1.

- Verify directly that the open Newton-Cotes formula with n = 1 has degree of
precision equal to 1.

. (a) Determine values for the eoefficients Ao, A1, and A5 so that the quadrature’ '
formula - '

)= /_11 @)z = Aof (~3) + A47(0) + of 3)

has degree of precision at least 2.
(b) Once the values of Ag, A1, and Ao have been com
overall degree of precision for the quadrature rule.

. (a) Determine values for the coefficients Ag, Ay,
formula

puted, determine the

and A2 so that the quadrature

0= [ sris=or (1) 55 (3) s

has degree of precision at least 2.

(b) Once the values of Ag, A;, and A2 have been computed, determipe th \‘
overall degree of precision for the quadrature rule. €

. (a) Determine values for the coefficients Ag, A;,

and 1) 5o that the u
formula Quadrature

1
10)= [ f@)e= a0l + a1y

has degree of precision at: least 2.
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478  Chapter 6 Differentiation and Integration

(b) Once the values of 4
overall degree of Ppreci
9. Consider the quadrature r

0, A1, and ; have been computed, determine the
ston for the quadrature ryle.

ule

- 4 :
3 V3
flz)dz = ~—\/—_ —
[ oo () 5 (9),
Determine the degree of precision of this formula.
10. Consider the quadrature rule

1 -
/_1 fle)ds o1 (*\/E) +§f(0)+§f( g) |

Determine the degree of precision of this formula.
11. Derive the error term for the midpoint rule:

W ddiINITT

¥

(b—a)’

J

P

where a < £ < b.

12. (a) Derive the closed Newton-Cotes formula with n = 3:

() % Tactonsa(£) = 3-215(a) +3f(a + Ae) + 3f(a + 22) + 1),

(b) Verify that this formula has degree of precision equal to 3.
(c) Derive the error term associated with this quadrature rule.
= 13. (a) Derive the closed Newton-Cotes formula with n = 4:

TEXX’

b—
() # Iyosealf) =

= 551/ (a) +32f(a + Az) +12f(a + 2A2)

+32f(a + 3Az) + 7(b))
(b) Verify that this formula has degree of precision equal to 5.

(c) Derive the error term associated with this quadrature rule.
14. (a) Derive the open Newton-Cotes formula with n = 2:

T

(1) % apen(f) = 2210+ A2) = a+202) +2f(a+ 34),

5

(b) Verify that this formula has degree of PT.GCiSiOH equal to ?
(c) Derive the error term associated with this quadrature rule.

15. (a) Derive the open Newlon-Cotes formula with n = 3:

%—=

1(f) ~ Iy openlf) = 22:4_‘1[1”((1 1 Az) + f(a+2Az)
| + f(a + 3Az) + 11f(a +4Az]].

o

isi al to 3.
(b) Verify that this formula has degree of precision equal to
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