Lok Nayak Jai Prakash Institute of Technology
Chapra, Bihar-841302

Lagrange’s In-
terpolation...

o Sk Mathematics-1l (Numerical Methods)
. Lecture Notes
e May 21, 2020

by

Dr. G.K.Prajapati
Department of Applied Science and Humanities

LNJPIT, Chapra, Bihar-841302

Dr. G.K. Prajapati LNJPIT, Chapra Lagrange’s Interpolation...



Lagrange’s In-
terpolation...

Dr. GK. Simpson 1/3 rule: We subdivide the given interval [a, b] into

Prajapati

even number of subintervals of equal length h. That is, we
LT obtain an odd number of nodal points. We take the even
number of intervals as 2/N. The step length is given by
Numerical h = (b—a)/(2N). The nodal points are given by

Integration

TS/';g e @ = To, %1 = Zo + h,zo = xg+ 2h,...,xon = 29 + 2Nh = b.
S rule or

SUESRVEN  Then, Simpson 1/3 rule is defined as

I= f; flx)dx =
hlf(xo) + flaan) +4{f(z1) + f(x3) + .. + flwan—1)} +
2{f(z2) + f(x4) + ... + f(zan—2)}].
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Numerical

: : d .
Integration Find the approximate value of I = fol % using the
i

using Simpson

HAdss/Mll  Simpson's 1/3 rule with 2, 4 and 8 equal subintervals. Using

LU the exact solution, find the absolute errors.
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Numerical
Integration
using Simpson
1/3 rule or
Simpson 3/8
rule:

step lengths and nodal points.

b—a 1-0
F = =
or N =1, h SN 5
0,0.5,1.0.

We have the following tables of values.

Solution: With n =2N =2 or N =1 we have the following

= —— = 0.5, The nodes are

x 0

0.5

1.0

flx) |1

0.666667

0.5
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Numerical ! N 0 1 + T
Integration
usina impson h
e o = SO+ £(10) +4{f(0.5)}]
Simpson 3/8
rule: 05

= [1.0+ 0.5 + 4 {0.666667}] .
0.674444.
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Prajapati Again, with n = 2N =4 or N = 2 we have the following step
lengths and nodal points.

b— 1-0
Numerical For NV = 27 h = < = T = 0257 The nodes are

Integrati 2N
ntegration 0’025,05,075, 10

using Simpson

1/3 rule or

Si 3/8 .

ALY We have the following tables of values.
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z 01025 0.5 0.75 1.0
f(z) | 1| 0.8 | 0.666667 | 0.571429 | 0.5
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I

Numerical

é/{ﬁ:/g _ g [£(0) + £(1.0) + 4 {£(0.25) + £(0.75)} + 2 { £(0.5)}]
rule: 0.5

= ? [1.0+ 0.5+ 4{0.8 4+ 0.571429} + 2(0.666667)] .

0.693254.
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lengths and nodal points. For
Numeric.al b —a 1 _ O
Integration N =4 h = ==~ =0.125
e ’ 2N 8 ’
WA The nodes are 0,0.125,0.250,0.375, 0.5, 0.625, 0.75, 0.875, 1.0.
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Numerical
Integration
using Simpson
1/3 rule or
Simpson 3/8
rule:

We have the following tables of values.

0.125

0.250

0.375

0.500

0.675

0.888889

0.8

0.727273

0.666667

0.615385
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I /1 dx
LNJPIT, 3 =
Chapra Jo 1+

Now, we compute the value of the integral.

— [f(0) + f(1.0) +4{f(0.125) + f(0.375) + f(0.675) + f(0.875)}
Numerical 3

Integration + 2 {f(0.25) + £(0.5) + f(0.75)}

using Simpson

1/3 rule or

Simpson 3/8 (1)

rule: 0.5

= ? [1.0 4+ 0.5 4+ 4 {0.888889 + 0.727273 + 0.615385 + 0.533333}

+2 {0.8 4+ 0.666667 + 0.571429} .
=0.693155.
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The exact value of the integral is I = In2 = 0.693147. The
errors in the solutions are the following:
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Numerical |Ezact — I;| = |0.693147 — 0.694444] = 0.001297.

Integration
using Simpson
1/3 rule or

Simpson 3/8 |Exact — I3| = ]0.693147 — 0.693254| = 0.000107.

rule:

|Ezact — I3| = |0.693147 — 0.693155| = 0.000008.
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Numerical The velocity of a particle which starts from rest is given by the following table.

Integration
using Simpson [ t(sec) [

0] 2 T 4] 6 [ 8
1/3 rule or [ v(ft/sec) | 0 [ 16 | 29 | 40 [ 4
Simpson 3/8
rule: Evaluate using Simpson’s 1/3 rule, the total distance traveled in 20 seconds.
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Solution: From the definition, we have
LNJPIT,

Chapra dS
v=—ors= [udt
Numerical dt

Integration
using Simpson
1/3 rule or
Simpson 3/8

le: 20
rule 5 = ; ’Udt

Starting from rest, the distance traveled in 20 seconds is

The step length is h = 2.
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Using the Simpson'’s rule, we obtain

20
LNJPIT, s = / vdt
Chapra 0

- g [£(0) + £(20) + 4 {F(2) + £(6) + F(10) + F(14) + F(18)}
e o 2{/(@) + £(8) + 1(12) + F(16)}

using Simpson

1/3 rule or

Simpson 3/8 (0)

rule: 2

= §[0+0+4{16+40+51+18+3}

+2 {29 4 46 + 32 + 8} .

=494.667 feet .
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Numerical
Integration
using Simpson
1/3 rule or
Simpson 3/8
rule:
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	Numerical Integration using Simpson 1/3 rule or Simpson 3/8 rule:

