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Lagrange Polynomials

� Example 7
Illustrate the use of Equations 31, 32, and 
33 when n is 2, 3, and 4.
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Lagrange Polynomials

� Example 7 (cont�d)
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Lagrange Polynomials

� Example 7 (cont�d)
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Lagrange Polynomials

� Example 7 (cont�d)
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Lagrange Polynomials

� Example 8
Suppose that the sine function is given in 
tabulated form as provided in the following 
table.  Use a Lagrange interpolating 
polynomial to estimate the sine of 120.

0.224950.190810.17365f(x)
131110x
321i
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Lagrange Polynomials

� Example 8 (cont�d)
The general form of the Lagrange 
polynomial is given by

For n = 3, and x0 = 120, it becomes
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Lagrange Polynomials

� Example 8 (cont�d)
Now we need to find the weights wi�s:
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Lagrange Polynomials

� Example 8 (cont�d)
Substituting the weights and the tabulated 
values of f(x) = sin x into Eq. 34, yields

( ) ( ) ( ) ( ) ( ) ( ) ( )
( ) ( )( ) ( )

20791.0         

22495.0
3
119081.0117365.0
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Finite Difference Interpolation

� Example 9
Use the Newton�s interpolation formula to find 
the largest torque which may be applied to the 
noncircular brass bar as shown.  Assume τ = 
40× 106 Pa, a = 0.064 m, and b = 0.025 m.

a

b

T

T

L

τmax

2
1

max abc
T=τ
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Finite Difference Interpolation

� Example 9 (cont�d)
The following table gives the constant c1
and c2 values

2
1

max abc
T=τ

6
5
4
3
2
1
i

0.2810.2824.0
0.2630.2673.0
0.2490.2582.5
0.2290.2462.0

0.19580.2311.5
0.16610.2191.2
c2c1a/b
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Lagrange Polynomials

� Example 9 (cont�d)
First find the ratio a/b:

The general form of the Lagrange polynomial is 
given by

56.2
025.0
064.0 ==
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Lagrange Polynomials

� Example 9 (cont�d)
� For n = 6, and x0 = 2.56, it becomes
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Lagrange Polynomials

� Example 9 (cont�d)
Now we need to find the weights wi�s:
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Lagrange Polynomials

� Example 9 (cont�d)
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Lagrange Polynomials

� Example 9 (cont�d)
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Lagrange Polynomials

� Example 9 (cont�d)
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Lagrange Polynomials

� Example 9 (cont�d)
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( )( )( )( )( )
( )( )( )( )( )

051667.0
40.35.20.30.20.35.10.32.10.3

456.25.256.20.256.25.156.22.156.2

5

5

6545352515

6040302010
5

=
−−−−−

−−−−−=

−−−−−
−−−−−=

w

w

xxxxxxxxxx
xxxxxxxxxxw



10

© Assakkaf

Slide No. 161

� A. J. Clark School of Engineering � Department of Civil and Environmental Engineering

ENCE 203 � CHAPTER 6e. NUMERICAL INTERPOLATION

Lagrange Polynomials

� Example 9 (cont�d)
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Lagrange Polynomials

� Example 9 (cont�d)
� Therefore,

( ) ( )( ) ( )( )
( )( ) ( )( )

( )( ) ( )( )

( ) ( ) 259254.056.256.2             
Hence,

282.0001015.0267.005167.0               
258.0049236.1246.013701.0               
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Lagrange Polynomials

� Example 9 (cont�d)
� The maximum torque is computed as 

follows:

N.m 81.414
)025.0)(064.0(259254.0

1040 2
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