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Continue: Newton-Cotes
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Trapezoidal scheme is not good as with one added point, still
integrates only up to order = 1 exactly.
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Simpson's rules with odd number of points give one extra Olo + O<\ K s 0<7i AR
polynomial order integration
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TABLE 6.5 Newton-Cotes numbers and error estimates

— 7 —6 —_ 7 vl
7 0 7 B Sclrearn—
I T R R
4 -9, —_ 9 VI,

error R, as
Number of a function of
Qr\g(g mepmls n . L8 4 CT 1 3 for ] (& ] (o) the derivative of F )B\\ \N Q/\7 \
N =
a9 [ % % 10746 — aPFU(r)
1 4 1
2 1 & i 1073 — af’ F¥(r) ,\
6 6 6
2 : ; ‘ 1 USE_ 0 X & # ?ql N
4_‘ 3 5 5 E g 107%b — a)’F“’(r)
< s % 32 % R 107 — a'F¥(r)
L 50

‘E\ZG\ M@@ \ ﬁ‘\



E\ZG\ MV\@ \ \A
G | Lt
2 o \

fi = 20 k=) f
Loy -(E=S06€) vy

<§ TIN5 oy -

2N S -8 2% g

1

| 5 <\;< S~ Q(\
S\%ég‘ M( A wmm/,

2

|
S nl\enertng Q?

R

C(i\uo( +o(g<q(g§*oz ol T A~
0 @ (v @

TRy auevih gmlf M@\M%}z{

g\l§ <9 < OO\ 10, v
&féf ’i\ Oz f +f, <0

\\/M<
4- o 9N

@






\
S@’mxi R CARTAUS

~\

Oé\'“\ o

S

-\ - ~ 5 1A <
f\jﬁ\,d 537 jlb%wsﬁy

Z/\\V\LS\ Qv\\]Y‘V"‘\‘B\ W\ \V\S\U& (v\\vs QX QX\\/ /?>
ga
oy *&\ﬁ \ro{,@ 5 O<3§5
( B 2r Cons Qe

TABLE 6.6 Sampling points and weights in Gauss-Legendre
numerical integration (interval —1 to +1)

n T o
1 0. (15 zeros) 2. (15 zeros)
CT! £0.57735 0269 8962610000 ~0000¢ X
3 *0.77459 66692 41483
0.00000 00000 00000 RRRAR 888
4 *0.86113 63115 94053 0.34785 48451 37454
*0.33998 10435 84856 0.65214 51548 62546
.5 *0.90617 98459 38664 0.23692 68850 56189

+0.53846 93101 05683 0.47862 86704 99366
0.00000 00000 00000 056888 88888 88889

o

*0.93246 95142 03152 0.17132 44923 79170
+0.66120 93864 66265 036076 15730 48139
+0.23861 91860 83197 0.46791 39345 72691
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Figure 4: Legendre polynomials (Source: http:
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TABLE 5.6 Sampling points and weights in Gauss-Legendre
numerical integration (interval —1 to +1)

n L @
1 0. (15 zeros) 2. (15 zeros)
=0.57735 02691 89626 1.006G0 00000 00000
3 *+0.77459 66692 41483 0.55555 55555 55536
0.00000 00000 00000 (.88888 88888 88889
4 +0.86113 63115 94053 0.34785 48451 37454
+0.33998 10435 84836 0.65214 51548 62546
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TABLE 5.6 Sampling points and weights in Gauss-Legendre e

numerical integrarion (interval —1 to +1)

n LA @
1 0. (15 zeros) 2. (15 zeros)
*0.57735 02691 89626 1.006G0 00000 00000
3 *0.77459 66692 41483 0.55555 55555 55536
0.00000 00000 00000 0.88888 88888 88889
4 +0.86113 63115 94053 0.34785 48451 37454
+0.33998 10435 84856 0.65214 51548 62546
5 +0.90617 98459 38664 0.23692 68850 56189

+0.53846 93101 05683 0.47862 86704 099366
0.00000 00000 00000 0.56888 88888 88889

6 +0.93246 95142 03152 0.17132 44923 79170
+0.66120 93864 66265 0.36076 15730 48139
+0.23861 91860 83197 046791 39345 72691
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1. [ 50 Points | Use a 3 point Gauss aid_5 point Newton-Cotey quadrature rule to evaluate the fol-

lowing integral and obtain their respective errors with respect to exact value of the integral
I, = tan™!(2) — tan=!(—1). Quadrature points and weights are given in fig. n
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TABLE 6.5 Newton-Cotes numbers and error estimates S ¢ X\j X /(\)\/
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error R, as
Number of a function of
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