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Introduction

» Interpolation, which is the process of computing intermediate values of a

function from a set of given or tabular values of that function.

» Plays significant role in numerical research almost in all branches of science,

humanities, commerce and in technical branches.



Forward differences

If Vo, V1, V2,...., Y denote a set of values of any function y = f(x), then y; - yo, V2 - V1,.......
Vo - Yn—1 are called the differences of the function y. Denoting these differences by Ay,
AVi, e Ay, _1 respectively, we have

Ayo =Y1-Yo, AY1=Y2 - Y1 AYn-1=Yn-Yn-1
Where,

A is called the forward difference operator and

Ay, Ayq,........ Ay, _1 are called first forward differences.

The differences of the first forward differences are called second forward differences and
denoted by A%y, A%y;,......Thus,

Ay = Ay1- Ay = y2 - y1- (V1 - Yo) = Y2 - 2V1 +Yo.

In like manner, the third and fourth forward differences are

A3y =A%y - A%y = Y3 - 2y, +y1 - (V2 - 2Y1 +Yo) == Y3 - 3Y2 +3¥1 - Yo

A*yo =A%y; - A3yo = Ya - 3y3 +3Y;2 - y1- (V3 - 32 +3¥1 - Yo) = Ya - Y3 + 6Y5 - 4y1+ Yo



Table 1 Forward Difference Table

X y A A? A3 At A> A®
X0 Yo
Ayo
X1 Y1 A%y,
Ay, A%y,
X2 Y2 A%y, Aty
Ay, A%y, A%y,
X3 Y3 A%y, A*y, A®yo
Ays Ay, A%y,
X4 Va A%y, Ay,
Ay, A°y;
Xs Ys A%y,
Ays
X6 Ye




Backward Differences

The differences y; - Vo, V2 - V1,eeeeeeey ¥ - Yn—1 are called first backward differences
if they are denoted by 'y, V'y,,.....Vy, respectively, so that

Vy1=Y1-Yo, Vy2 =¥2 - Y1suerenn. y V¥n =¥n-Yn-1
Where,
V is called the backward difference operator.

In a similar way, one can define backward differences of higher orders. Thus we
obtain

\72y2 =Vy,-Vy1=¥2-Y1-(V1-Yo0) =¥2 - 2y1+ Yo
V3y3=V2y3-V2y, = y3-2y,+ Y1 - (V2 - 2Y1+ Yo) = ¥3 - 3Y2+ 3Y1 - Yo



Table 2 Backward Difference Table

X y \Y V2 V3 v4 V> ve
X0 Yo
X1 Y1 Vyi
X2 Y2 Vy2 7%y,
X3 Y3 Vys V2ys 73y,
X4 YVa Vy, 72y, 73y, U4y,
Xs Vs Vys 72ys 73ys 7*ys 7°ys
Xg Ve Vys Vye  Vye  Vlye  VPys V¥




Newton’s Formula for Forward Interpolation

Let, y = f (x) denote a function which takes the values y,, 1, ¥2,....... y,for the equidistant values x,,
X1, X3,.....X, Of the independent variable x, and let ¢ (x) denote a polynomial of the nt"* degree. This

polynomial may be written in the form
D (x) =ap+aq(x —xq) +ar(x — xg) (x — x1) +az(x —xg) (x — x1) (x — x3) +...... +a,(x — xg)
(x — x1) (x — x3)...... (X — Xp_1) v, (i)

To determine the coefficients ag, a4, a,, . .. a,, so as to make

D (x0) =Y0, P (x1) =y1, P(x2) =Yz, ... P (xp) = Y.

Substituting in equation (i) the successive values xy, x1, X5,......xX,; for x, at the same time putting

D (x9) =y0, P (x1) =y1, P (x3) =y2,.... P (xy) = yn. We have



When, x = x When, x = x4

P (x0) = ao D (x1) =ag +aq(xy — xq)

Yo =Q
Y1 =Yo +ash

Y1~ Yo _ Ayo
h h

a =

When, x = x,
D (x3) = ag +aq(x; — xg) + az(xy; — xo) (x2 — x1)

Y2 = Yo + 22 2h + ay.2h.h = yo + 247, + a,.2h

Y2 - Yo - 28y = a.2h?

As x is equidistant so
xX;=xg+ih [i=1,23,...n]
X1=Xo+h

X1-Xo9=h;x,-x9=2h

Y2 = Yo — 24y, _Y2" Y0~ 2(y1 — ¥o) _Y2 " Yo~ 2y; +2y0) _ Y27 2y1+Yo _ Ay, A%yq

az = 2h?2 2h2 2h?2

" 2r2 T 21R2



When, x = x3

D (x3) = ap +as(x3 — xg) + az(x3 — x¢) (x3 — x1) +az(xsz — xp) (x3 — x1) (x3 — x3)

3’3-}’0+—3h+ 'h23h2h+a3 3h.2h.h =y, +3Ay, + 3A%y, + a3.6h3

V3—Yo = 3Ayo — 3A0%yy _y3-yo — 3(¥1 — ¥o)— 32 — 2y1 t¥o) _ ¥3—-Yo — 3y1 + 3yo— 3y2 + 6y1— 3y,

A3= 6n3 - 6n3 - 6n3

y3 = 3y, +3y1 — ¥ _ A3y _ Ay
6h3 6h3 3! h3

a3=
Similarly we can write,

a _ Aty a _ Ay a _ Ay
47 41 pt S T 5ips T n 7 pn




Substituting these values of ay, a4, a,,.......... a, in equation (i), we get

A%y

2! h2

D (%) = o + 22 (x — x0) + 525 (x — xg) (x — %y

) +

A3yg
3! h3

(x —xq1) (x — x3)....... (X = Xp—q1) e, (ii)

X—Xo

Now put, p = or x =Xy + ph

Since, x;=x¢ + h; x,=x¢ + 2h, we have

X—X1 X—Xxg—h x—Xxg

h h p 1Pl

X—X, X—Xo—2h x—Xxj
= = -2 = —_ 2
h h h P

X~Xn-1 _ X~[Xo+(M-1) h] _x—Xo _ (n-1)=p-n+1
h h h i

Substituting these values in equation (ii), we get

-1 ~1)(p-2
® (x) = yo + pAyo + %AZJ’O + 2P ?,)!(p 23

(x —xg) (x —x1) (x — x3) + ....... +

Ayg
n! hn

p(p—1)(p-2)....(p—n+1)
+ o Ayg

This is Newton’s Forward Interpolation Formula

(x — xo)



Example 1

Find the cubic polynomial which takes the following values:

y(1) = 24, y(3) = 120, y(5) = 336, and y(7) = 720. Hence, or otherwise, obtain the value of y(8).

Sol™:

We form the forward difference table:

2 3
X y A A A Here,
1 24 .
xO = 1 yO 24

96 . =3 Ay, = 96
3 120 120 e _

216 48 h=x1 —x9=2 A3y0 "1

A3y, = 48
5 336 168 p o X¥=Xo _x-1 Yo
h 2
384

7 720 11




Example 1 continue.......

Now, we have the Newton’s Forward Interpolation Formula,

p(p—-1) p(p—1)(p-2) (r—-D(P-2)....(p—n+1)
= Ay + - A3 N AlambA P Ay,

n!

D (x) = yo + pAyg + Yo Ferreerrernenenrsseene

120
2!

x -1, ,x

x—1 -1 x—1 48
) (5-U(=-2). 5

2

x—1
2

D (x) = 24+ ().96 + () ( +(

=24+48(x —1)+15(x —1)(x —1-2)+(x —1)(x —1-2)(x — 1-4)

-1).

=24+48x-48+15(x —1)(x —3)+(x —1)(x —3)(x —5)
=24 +48x — 48 + 15 (x? - 4x + 3) + (x? - 4x+3) (x — 5)
= - 24 + 48x + 15x2 - 60X + 45 + x3 - 5x? - 4x? + 20x + 3x — 15
=x3+6x%+11x+6

y(x) =x3 +6x%+11x+6

v(8) = 83 +6.8%2+11.8+6 =990 (Ans:)



Newton’s Formula for Backward Interpolation
Let,

D (x)=ag+a(x—x,)+a(x —x,)(x —x—1) +az(x — x)(x — x,—1) (X — Xpy_2) + ....... +a,(x — xp)

(X — Xp—q1)eeee (X = X1) e (i)

To determine the coefficients agy, a4, a,, . . . a,, so as to make
D (x,,) = yYn, @ (x,—1) = Vn—1,...etc . Substituting in equation (i) the successive values x,,, X,,_1, X;;—2,..€tc
for x, at the same time putting ® (x,,) = y,,, ® (x,—1) = Yn—1,...€tc., We have

When, x = x,,
D (xp,) = ag

Yn=Qg

13



When, x=x,,_4 For equidistant

D (xp-1) = ag + as(xp—1 — Xp) x;=xg+ih [i=1,23,...n]
Yn-1=Yn- A1(Xn - Xp_1) = Yn- a1 h
Xp - Xn—1=h; X, - X_» =2h
Yn —Yn-1 _ V¥n

a4 = =
1 h h
When, x = x,,_» Similarly we can write that
o (xn—Z) = Qo t al(xn—z T xn) + az(xn—z T xn)(xn—z — xn—l) _ 73y,
43 = 32
Yn-2=In* al('Zh) + az('Zh)('h) =Ynt 2h. yn +a;. 2h? vty
_ n
) 44 = Y2
a = ~Ynt2Vyn +yn-2 — —Ynt2¥n —2Yn—1+yn-2 _¥n —2Yn-1tYn-2 =V ¥n
2 2h2 2h2 2h? 21h?2 7y,
dn = n'hn




Substituting these values of ay, a4, a,,.......... a, in equation (i), we get

74 n n 73 n n

D (x) =yp+— y (x —xp) + !1172 (X — xXp)(X — Xp—1) + 3!5173 (X —Xp) (X — Xp—1) (X — Xp_2) + .ceeee. +n!r}1,n
(X —Xp) (X = Xp_1)eeee (X = X1) oo, (ii)
Now put, p = — + ph
Since, x,=x,_1 +h; x,=x,_» + 2h , we have
X—Xn-1 =x—xn+h _X—Xn +1 = 0+ 1

h h h
X—Xn-2 _ X—Xn+ 2h _X~Xn 47 = 0+ 2

h h h
X—X1 _ X—[xn —(n—1) h] _X~Xn + (n—1) —p+n-1

h h h
Substituting these values in equation (ii), we get
sz

D (X) =y +pVy, + p(p+1) == + p(p+1)(p+2) == +.crrrereeerrenes p(p+1)

This is Newton’s backward Interpolation Formula



Example 2

Values of x (in degrees) and sin x are given in the following table:

X (in degrees) sin x
15 0.2588190
20 0.3420201
25 0.4226183
30 0.5
35 0.5735764
40 0.6427876

Determine the value of sin 38°.

16



. _ Example 2 continue.......
The forward difference table is

X sin x A A2 A3 A% AS
15 0.2588190
0.0832011
20 0.3420201 -0.0026029
0.0805982 -0.0006136
25 0.4226183 -0.0032165 0.0000248
0.0773817 -0.0005888 0.0000041
30 0.5 -0.0038053 0.0000249
0.0735764 -0.0005599

35 0.5735764 -0.0043652

0.0692112

40 0.6427876




Example 2 continue.......

To find sin 38 ,we use Newton’s backward difference formula with x,,= 40, x = 38, x,,_;= 35 and y,,= 0.6427.
Therefore,
h=x,-x,_4=40-35

X—Xp _ 38—-40
h 5

P=

=-0.4

V2yn 73yn V*yn V>yn
— 4 p(p+1)(p+2) —; ; 1

y (X) = yntpVyn + p(p+1) +p(p+1)(p+2)(p+3) =~ + p(p+1)(p+2)(p+3)(p+4) —

y(38) =0.6156614

18



Exercise

The table below gives the values of tan x for 0.10 < x < 0.30:

X y =tanx
0.10 0.1003
0.15 0.1511
0.20 0.2027
0.25 0.2553
0.30 0.3093

Find: (a) tan 0.12 (b) tan0.26 (c) tan0.40 (d) tan 0.50



Central Difference Interpolation Formulae

Difference table for Gauss’ Central Difference Formulae
X Yy A A? A3 A% A> A6

X-3 JY-3
Ay_3
X_2 Y- Az}’—3
Ay_, Ay_g
X-1 Y- Az)’—z A4}’—3
Ay_4 ASY—Z AS}’—s Backward
X0 3’0/ \AZ)’—1/ \A4Y—2/ \A6)’—3/\
N, 7 N, v N s “ Forward
Ayo A%y _4 A’y _,
X1 Y1 Az}’o A4)’—1
Ay, A3y,
X2 Y2 AZ)’1
Ay,

20



Gauss’ forward formula

Let, Gauss’ forward formula can be expressed as

Vp=Yo + G1AY + GoA%Y_1 + G3A3y_1 +GLA*Y o+ (i)
From L.H.S of Equation (i)
Vp = EPyy [ Where, E = Shift operator]
=(1+ A)Pyy [since,E=1+A]
p(p D a2 p@=D®=2) 43, p@-D®@=-2)(P=3) ra ) Vo

=(1+pA+——= - "
p(p—1) p(p—1)(p—2) p(p—1)(p—2)(p—3)
= Yo+ PAYy + = A%y, + 2 A3y, + . A*yo +eeeene,
(1+x)" =1+nx+ n(n Dy2y n(n—lg)'(n—Z) x3+ n(n—l)(‘r;—z)(n—S) X,

(1+x)"1=1- x+x2—x3+ ......... )

(1+x)"%=1-2x+3x%2-4x3+...... )

21



From R.H.S of Equation (i)

We have

A?y_1 =A*E~ 1y, = A%(1 + A) 7 Lyy = A%(1-A +A% - A3+......... Vo
= A%y, — A3y, + Aty - Ayo+........

= Aty,- 2A%y, + 3A%y, - A7 Yot
Hence, Equation (i) gives the identity

~1)(p—-2)(p-3
yo + 22 )(’1! P=3) A4y s = yo + GAy, +

1 -1)(p—-2
Yo+ pAyo + FC A2y, + p( 3)!(10 ) A3

Gz(Az}’O — A33’0 + A43’0 - A5)’0"‘----) "‘Gs(AS}’o — A43’0 + AS)’O - A6)’0"‘---) + G4(A4)’0' 2A53’0 + 3A6}’0



Equating the coefficients of Ay,, A%y,, A3y, and A*y, on both sides of equation (ii), we obtain

Gi=p
G, = p(pzjl)
_ G, + Gy 2PETV@TD . o p@DR2) | o PR-D(R-2) p@-1) _ 2p@-Dp-2+3p(p-1)

3! 3! 3! 2! 312!

G = 2p(p—1) (p—2+3) _ (p+p(p—1)
37~ 312! - 3!

Gy -Gy + Gy = p-D@-2)(p-3) 2 Gy = p-D@-2)(P-3) Gy + Gy = plp=D(P-2)(p=3) plp-1)  (P+Lp{p-1)

4! 4! 4! 2! 3!

412!3! 288

G, = [12p(p—-1)(p—2)(p—3)} —144[p(p—-1D)]+[48(p+D)p(p—-1)] _ 12p(p—-1) {(p—2)(p—3)—-12+4(p+1)}

_ 12p(p-1) {p?>—5p+6—12+4p+4} p(p-1 {p*-p -2} p(p-1) p?>-2p+p-2) p(p-1) {p(p—2)+1 (p —2)}
- 288 a 24 B 24 - 24

_pp-1) (p+1) (p-2) _ (p+Lp(p-1)(p -2)
B 24 a 4!



Substituting these values of G4, G,, G3, G4

in equation (i), we get

p(p—1) A2 i+ (p+1)p(p-1) Agy_l + (p+p(p-1)(p —-2) A%

Yp=Yo t PAYyy +—— y 3

- A

This is called Gauss’ forward formula

24



Gauss’ Backward Formula

Gauss’ backward formula can be assumed to be of the form
Vp=Yo + GiAY_1 + GoA%y_1 + G3A%y_5 +G4A*Y o+, (i)
Where G;, G5, G;....... have to be determined. Following the same procedure as in Gauss’ forward

formula, we obtain,

Gi=p

p(p+1)
G2 ==

(p+1)p(p—-1)
G3 = -

G! = (p+2)(p+Dp(p-1)
2=

41
Substituting these values of Gy, G5, G3, .......... in equation (i), we get

p(p 1) ; e+VUp(-1) L P+2)(p+)p(p-1)
Vp=Yo + PAy_q + A%y_, - A3y_, . A*Y ot

This is called Gauss’ backward formula
25



Stirling’s Formula

This is the mean of Gauss’ forward and backward formulae, that is

Ay-1 Ay pz 2 p(p?-1) A3y_1+A%y_,  p?(p%-1) A4

26



Example 3

From the following table, find the value of e'!”using (a) Gauss’ forward formula (b)

Gauss’ backward formula (c) Stirling’s Formula

X e*
1.00 2.7183
1.05 2.8577
1.10 3.0042
1.15 3.1582
1.20 3.3201
1.25 3.4903
1.30 3.6693

27



Sol™:

We form the difference table:

Here,

Xo=1.15

x1=1.20

x=1.17

Vo= 3.1582

h=x;- xo=0.05

poX =¥ _117- 115 _2
h 0.05 5

X y=e* A A? A3 A%

1.00 2.7183
0.1394

1.05 2.8577 0.0071
0.1465 0.0004

1.10 3.0042 0.0075 0
0.1540 0.0004

1.15 3.158 0.0079 0
0.1619 \0.0004 /

1.20 3.3201 0.0083 0.0001
0.1702 0.0005

1.25 3.4903 0.0088
0.1790

1.30 3.6693

28



(a)Gauss’ forward formula

+1)p(p—1) (p+p(p-1)(p —2)
Yp=Yo + PAyo + p(p )A V_1 + & )Z!p A3y_, + prop i! P ANV
S(z- “+1)5(=-1
=3.1582 +§(0.1619) ( )(O 0079) + ( )3'(5 ) (0.0004) = 3.222

(b) Gauss’ backward formula

+1 +1)p(p—-1) (p+2)(p+1)p(p—-1)
Vp= yo+pAy_1+p(l;, J A2y + 8 )’;p N3y_p +-E BRI D Aty b

2(2

2.2

( +1) (‘+1)E(5 )
=3.1582 + (o 1540) + 55 2(0.0079) + 25— (0.0004) = 3.222

29



Example 3 continue.......

(c) Stirling’s Formula

Ay pz p(p?-1) A3y_;+A3y_, P 2(p%-1)
yp yO +p > Azy_l + ( 31 ) 12 41 A4y 2+ ..................

22
5 H{®?*-1) 0. ,
= 31587 + 2 (o 1540+ 0.1619 ) +2(0.0079)+ ( 2 ) (o 0004 +0.0004

2

) =3.222

30



Lagrange’s Interpolation Formula

Let, y = f (x) denote a function which takes the values y,, v, V5,....... y, corresponding to values x,, x4,
X3,......Xn. Since there are (n + 1) values of y corresponding to (n + 1) values of x, we can represent the
function f(x) by a polynomial (¢ (x)) of nt"* degree.

D (x) =ag (x —xq) (x —x3) (x — x3).... (x —xp) +a1(x —xp) (x — x3) (x — x3).... (X — x5,) + Ax(x — Xp)

(x —x1) (x — x3)eeeee (X — X)) + ... +a,(x — xg) (x — x1) (x — x3)....... (X — Xp—1) + v, (i)
To determine the coefficients ag, a4, a,, . .. a,; so as to make

D (x9) = yo, D (x1) =y1, D (x2) =¥z, . ... O (xp) = Yn.

Substituting in equation (i) the successive values x,, x1, X5,......X5, for x, at the same time putting

D (x0) =¥0, O (x1) =y1, D (x3) =y2, . ... O (x) = Y. We get

31



When, x = x,
Yo = Qg (xg — X1) (xg — X2) (xg — X3).... (xg — Xy)

Yo
(xo—x1) (xo—xz) (xo—x3)---- (xo—xn)

a0=

When, x = x4

Y1 = a;1(X1 — Xo) (X1 — X2) (X1 — X3).e. (X1 — Xp)
_ Y1

9= (x1-x0) (x1-x2) (x1=23).... (x1-200)

Similarly,
_ Y2

927 (x2=x0) (x2-21) (x2-%3)...... (x2—xn)

_ In
an - (xn_xo) (xn_xl) (xn—xz) ....... (xn—xn—l)




Substituting these values of ay, a4, a,,.......... a, in equation (i), we get

® (x) = (x—x1) (x—x3) (x=x3).... (x=2x5) (x—x0) (x=2x3) (x—x3)..... (x—x5)

(xo—x1) (xo—22) (Xo—x3) - (Ko=xn) 2 °" (xa—2o) (X1 —x2) (Xa—23)rrs (k1 —2m) 71
(x—x0) (x—2x1) (x—=x3)...... (x—x5) (x—x0) (x—x1) (x=x3)....... (x—25-1)
(rz—x0) (x3—21) (Xa—x3) o (rz=m) 227 " ¥ Ttn—1to) (1) (xn—22) o (im—sin_1) > "

This formula is known as Lagrange’s Interpolation Formula.



Divided Differences

Let (xg, Vo), (X1, V1), (X2, ¥2),eecennen. (X1, ¥) be the given (n +1) points. Then the divided differences of
order 1, 2, 3,.....,n are defined by the relations:

Y1— Yo
O (xg, x1) = —

8(xq1, x2)— 8 (xg, x1)
X2 — Xp

6 (xOI xll xZ) =

8(xq1, x2,x3)— 6 (X9, X1, X2)
X3 — Xp

o) (XO, X1, X9, x3) =

_6(x1, X2, Xy )= 6 (Xg) X1,0eeX—1 )
Xn — Xo

34



Divided Difference Table

35

X Yy First order Second order Third order
differences differences differences
X0 Yo
6 (%o, x1)
X1 Y1 6 (%o, X1, X2)
6 (x4, x2) 6 (xo, X1, X2, X3)
X2 Y2 6 (x1, X2, x3)
6 (x2, x3) 6 (x1, X2, X3, X4)
X3 V3 6 (x2, X3, X4)
6 (x3, X4) O (x2, X3, X4, X5)
X4 Va 6 (x3, X4, Xs)
6 (x4, Xs5)
X5 Vs




Newton’s General Interpolation formula

We have, from the definition of divided differences,

_Y—Yo
6 (x, xg) STy s (a)
5 (x, xq, x;) = 2 in‘_ ‘1(1’“0' TL  oeeeeeeeeeesss s sesseeses s (b)
& (x,xq, X1, X3) = 5(x, Xo, x1x): iz(xo’ ) e (c)
8 (x,xq, X1, X3, X3) = Ox o, X1, %)= 0 Koy Xy, Xpu X3) |\, (d)

X — X3

From equation (a):

Y=Y+ (x — x0) 6(X, Xg) covrviiriiiiinnn, (e)



From equation (b):

5(x,x0) =6(xg, x1) + (X — x1) 8 (X, X0, X1)  coevrrrrrrrererrrrereenes ()
Putting this value in equation (e), we get,

Y=Y+ (x — xo){0(xg, x1) +(x — x1) 6 (X, X0, X1) } evvrrrrrrerene. (g)

From equation (c):

O (x,x9, x1) =08 (xg, X1, X2) + (x — X3) 0 (X, X0, X1, X2)  weevrrrrrerirenns (h)
Putting this value in equation (g), we get,

Yy =Yoo + (x— x0)0(x0, x1) + (x — x0)(x — x1) 0 (xp, X1, Xx2) + (x — xo)(x — x1) (x —x2) 6 (x,x0, X1, X2)

From equation (d):

O (x,xq, X1, X2) =0 (Xg, X1, X2, X3) + (X — X3) 6 (X, X0, X1, X2, X3) ceereerierrerrerieereineeneneeneereeneenns (j)

Putting this value in equation (i), we get,

Y =Yo + (x = x0)0(xg, x1) + (X — xo)(x — x1) & (Xq, X1, X2) + (x — xo)(x — x1) (X = x2)0 (Xq, X1, X2, X3) +
(x — xo)(x — x1) (x — x2)(x — x3) & (x, X9, X1, X3, X3)

This is called Newton’s General Interpolation formula



Example 4

The discharge of a hydraulic structure for different values of head (H) is shown in table

H (feet) 1.2 2.1 2.7 4.0
Q (cft/sec.) 25 60 90 155

Calculate the discharge, Q for H = 3 ft. using Newton’s divided formula and Lagrange’s Interpolation Formula.
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Sol™:

We form the Divided Difference Table

Example 4 continue

Second order differences

Third order differences

1.2

2.1

2.7

4.0

Yy First order
differences
25
6 (xq, x1) = 38.89
60
0 (xl, x2)= 50
90
6 (x2, x3) =50
155

6 (xo, xl, xz) =7.41

6 (x1, x5, x3)=0

6 (xo, xl, xz, X3) =-2.65
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Example 4 continue.......
Newton’s General Interpolation formula H=x=3
Y=Yo+(x— x9)0(xg, x1) +(x — x)(x — x1) § (X0, X1, X2) +(x — xp)(x — x1) (x — x,)8 (xg, X1, X5, X3) +
(x — xo)(x — x1) (x — x2)(x — x3) 6 (X, X0, X1, X2, X3)

=25+ (3-1.2)*38.89 + (3—1.2)(3-2.1)*7.41 + (3—1.2)(3 - 2.1)(3 — 2.7)*(-2.65)
= 105. 72 cft/sec.

Lagrange’s Interpolation Formula

o (x=xq) (e=xg) (x=x3)eee (x=27) (x—x0) (x—x2) (x=x3)..... (x—x5)

Y = Teo—x1) (xo—12) (Ko—x3) s (xo—1) 0" (xa—x0) (x1—22) (xa—23)rrrr (k1 —m) 7L
(x—xo) (x—xl) (x—x3) ...... (x—xn)

(x2—x0) (Xz—1) (Xp—3)orne (Xz—2) ° 2

_25 600, 1620, 11 89 =105. 72 cft/sec.
14 19 3
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Thank You All



