—

2 f(2) =F(1)—-F(2) = 500426 - 441582.4325 = 58843.5675 10 T
‘ ' f/")

" F/V - %55

Y /{ERM’TE INTERPOLATION F(J’) > 2

x?
fh}: ﬁq)’m
(rmite interpolation, we use the expansion involving not only the funétio g o
l“ucs put also its first derivative. To state the problem: given a set of da o ﬁ,
4 s oy Y =0, 1,2, .., m, we have to determine a polynomial P(x) of {i 4 ﬂy
zﬂ” (2n + 1). Thus, keeping in mind the Lagrange’s interpolation formula,
{ . seck P(¥) in the form

i n
P() =Y Ui(x)y, + 3 Vi (695)
: i=0 i=0
§ yhere Ux) and V(x) e polynomials of degree (2n + 1) that satisfy the relations
; U;(x j) > 5,:,' i
U, s i
ox |, _ 51
and L (6.96)
Vi(x;)=0
3V,
25
o A ij

Here, & is & kronecker delta, whose value is unity if i = j, otherwise zero.
Polynomials satisfying the above conditions are called Hermite polynomials.

Nﬁw’ we deﬁne
U;= {1 -2(x - xi)%‘pxi-}[l-f (")]2
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.-(x«x,)[h(x)] ,
<,
e reqﬁirements as defined in Eq. (6.96), where 8

Lix) = S

in E4 (6 97), we find tin

Substituting * =

U, (x) = [11 (% )]

and k& '
Vi(xi) =

Now, differentiating E
i ‘{ rerile 11 Ul(x)

gs- (6 97), we have
OV HED Sl ]2 L) LX)

—2A(x )[L(x)]

d
= V(x) = (x — %) 2L (x) Lix) * L(x) observe that Ui x) = 0, Vix)) = 0 for
) =1, we get

iat_] _Smg:cL(x
e U(x,) 2L,(x) 2L,(x;)-

i ¥ i S1

and

v’(x,)—[q(x,-)] =1

Hence, the Hermite Interpolation formula is given as

e el Z[l—ZL,(x)(x x)][L.(x)] ¥i

:-n
- Jc.)[ux)] ¥/

For illustration, we consider the ‘following example

6%)

Example 6.25 Estimate the value of 1.05 ruld
from the followmg data: . the value Y ( ) using Herrmte lnterpolatlon fo
Loy | y yl ;
1.00 | 1.00000 | 0.5000
1.10" i 01881 | 0.4'7673

]

ng 131'1

( .
O ATE
e A

Solution: At first we compute o811 Y:

Soluiion: At Rrst we ¢
Lalar T 05 - 1,10
X0 — %, 100-110

Lnlx) =——war




- e TR i

 p—— b AP A ol § Ll LT ——

Li(x)= o S RN 1.05-1.00

=05
R—x SLIGSTGG ST

’ 1
i, Nt 0.10.

g

%, o
sybs.tim‘,if.‘&,"5\"59,-e\XPr.e-»Ssi.st‘,.infif.ieml‘te, formula,

P(x) = 211—21,,(x e = UL O
l“'O’

2.
+ (&= UL R Y _ :
[| ZL,(XO) (‘X 1)]“__ ())J J ;) [I 2L (1.~)(1—‘1’,)J[L,(UJ g,

e o b e et e 05)| — | (6.5
y(!\ZOS,}f[:l ZL OFJ)S-;.OQJJ(.\Z_)}U)T\(C.OS)[Z)( )
+‘[i' (0 1)«—0 o:;)]( )"’(1,«04881,),

2
+0,09( 3 0476781,

we find,

=10247,

6.1, Express A%y and A'yo in terms, of the values of the function y.

6, 01 Compute the missing values of ya and Ay, in the fallowing table
¥ m

B — 7 = g S A

Yy, Ay‘": y,,)

— = v '
5 4,

P E

6 ks :

g _' 18“_‘

= : 4,

——

n 1 ghQW that EV*"" A; 8%]‘
4., Prove that (i) &3 2 St {hRR)) 3. ()4 7 2 sashB2):,
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6.5
6.6

6.7

6.8

6.9

6.10

- 6.11

6.12

6.13

6.14

merical Methods JOT Scte lﬂﬁf{_’_’_’{ﬁfﬁ{ Enginee?

5 1 E D and V
rpolation. Using linear interpolatiqy,
actual value. Comment on the ;'hmq

Sl

Nu
commute with one anogy,
J [

erators

pt of linear inte
Compare with the

Show that the op
Explain the conce
f3) for f(x) = -
obtained.

The following table giv
Newton's formula, com.

b R AT
Temperature, °C 140

Pressure, kgf/cm2 3.685
Find Newton’s backward i?iierpolating pol
x 1 2 3 4 5
Yy 1 -1 1 ~1 1

es pressure of a steam at @ given temperature, ||
e for a temperature of 1424 yng

pute thie pressur
150 160 170 180

4,854 6.302 8076 10225
. |

———

ynomial for the following dy
4

A second degree polynomial passes through (0, 1) (1 :i) (2
L ; 3 ’ ’ ’ ’ 7 '
(3, 13). Find the polynomial, using Newton’s forward difference for)r'm;:d

The following data gives the meltin i
: ; g point of an alloy of lead and zinc;
Where Tis the. tempgrature in °C and P is the percentage of lead in the azlllm’
Find the melting point of the alloy containing 84% of lead using Ncwto:l’{ '
s

interpolation method.

P 60 70 80
90
T 226 250 276 304

Find the interpolating polynomial for the function f(x) given by

R T LA

Find the interpolati i
ok rpolating polynomial for the following data using Lagrange’s

X : 1 2 i
y ’f(x) 3 -5 4

Startmg ﬁom Newto [} o

making use of Eq, (6:% m‘::ga‘lﬁfference interpolation formula (6.54) and

show that it can be reduced to I?::rthe definitions of TI(x) from Eq. (6.40),
ange’s form given by Eq. (6.38)

Find the inte -
latin .
formula (ji) L:p olating polynomial by (i
grange’ y (l Newton’ .. ; ¢
both the methods e, (o LOF e i vl divided differel
give raise to the same polyl;g ﬁ; and hence shoW
omial.

1
2 3
¢ 5
' % 14

|
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e ———"

e
615 Show that the nth differences of a polynomial of degree n is constant.
6.16 Tabulate the values of the function
u(x,y) =€ siny +y-0.1
for

x=0.5,1.0,1.5,2.0, 2.5,3.0,3.5
and

¥=0.1,0.2,0.3,0.4,0.5, 0.6

Hence, uf»ing this generated table and quadratic interpolation in x-direction
and cuplc in y-direction, compute u (1.6, 0.33) by numerical two-
dimensional interpolation.

6.17 Find the equation of a cubic curve which passes through the points
(4,-43), (7, 83), (9, 327) and (12, 1053) using divided difference formula.

6.18 Using a polynomial of third degree, complete the record of the export of
a certain commodity. during five years, as given below:

Year, x 1985 1986 1987 1988 1989
Export in
tons, y 443 384 - 397 467

6.19 ‘Following is the table of values of x and y:

x 3 4 5 6 i 8
y 0205 0240 0259 0262 0250 0224

Find the value of x for which y is minimtm using Newton’s forward
difference formula. Also find the minimum value of y.

6.20 Find the missing values in the following table:

x 0 5| 2 3 4 5 6
_2 & L 220 546 1148

y -4

6.21 Fit A éubic spline curve that passes through (0, 0.0), (1, 0.5), (2, 2.0) and
(3, 1.5) with the natural-end boundary conditions, $”(0) = 0, §"(3) = 0.

6.22 Fit a clamped cubic spline curve that passes through the points (0, 0.0),

§'(3) =-1.
623 Fit a patural cubic spline curve that passes through (0.0, 2.0),
(1.0, 4:4366), (1.5, 6.7134) and (2.25, 13.9130).

6.24 Using Newton’s divided difference formula, evaluate f(2) and f(15) from the
following table of values:
x 4 5 7 10 11 13
fx)y 48 100 294 900 1210 2028

(1, 0.5), (2, 2.0) and (3, 1.5) with the end conditions S'(0) = 0.2,
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T8 g . d the value of y at x = ,
. : \ lnte olanoni fjln i b \ » f t Y 1/2 'S
6'2wsﬂ g:‘lg‘&-i‘.&b&;}:g!?g% ‘,”':.[p}h‘l{’.'h\fi 14 1 the dille i } for dle
6.2 1 .
0, 1) 01:2), (2 9) and, 3, 28)
(n’. i 1’:. 5, (2, 9) and (3, <8).

6.26 Using Hermite interpolation, es?im?ff’,tyh?, "f“,}%?,‘ Of,‘,y.((l;O,S\) fro
*: 0 fbHUWin‘gd&tﬂt interpolation, estimate the vaiuc ol ) -

o] 119 10
followlg data

09— 8t 12—

l\ 0Q 1.t} -

At M AL AN N TR Nt o
¥-=eosx | 0.6216110:5403 104536 110.3624-

i O&lall nsan3’ll g 483811 O 3624
o » Wil AW V- T ’\ L ! Pocnsbom

Numerical

m the

R
W Y N

6.27 Using Hermiie interpolation, estimate the value of y (1.3) from g
6.27 f&WnE‘iﬂw:“ interpolation, estimate the value of” y'(1.9) o ]
foliowing dais
{05 {10 |15 [ 20
STV 1) MR 2 W < ? 1‘(): L3 LE)
y~*9fr794 R34S O.99J7‘5j_ 0.9093 -
N B ST SR B LA ISEL (O 0003
Y[ 0:8776 | 0.5403 | 0.7074 | ~0.4162-

] 0 540
1 LT L T 1 e T

)

A LA RTTAL |
Tt

{ i

6;2§8 ng natural :lqgasl'ith‘xx'x ‘iﬁa—* fts "aéﬁ{/afi\}g—i's"givenviﬁmthe following table.
7 EStmate the vatue of Th (0:6) using Hetmite' interpolatiott formla -~
Estimate the value of In'(0.6) using Hermute interpolation formul

x—1-04 TS5 07— 1T 08—
- ‘ M LIS ; } ¥ ‘ } ]
x| 091631106932 | 03567 -0.2231
Lz 1285 {1 ag "1 oo =02201
s — s 115 1-.1435‘ »‘ 1.}25<

it i

i G-
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