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MAB8452-STATISTICS & NUMERICAL METHODS
Unit-1V INTERPOLATION , NUMERICAL DIFFERENTIATION AND INTEGRATION

Two mark Question and answer

1. What is the nature of the n" divided difference of a polynomial of the n" degree?
The n™ divided difference of a polynomial of the n™ degree is constant.
State Newton’s divided difference formula.
f(x) = f(xo) + (x — x0) f (xg, x1) + (x — x0) (x — x1) f (%0, %1, X2) +
(x = x0) (x = x1) (x — x2) f (%, X1, X2, X3) + -
3. State the properties of divided difference.
1.The divided difference are symmetrical in all their arguments.
2.The divided difference of sum (or) difference of two functions is equal to the sum (or)
difference of the corresponding separate divided difference.
3. The n" divided difference of a polynomial of the n™ degree is constant.
4.The divided difference operator is linear.
4. Show that the divided difference are symmetrical in all their arguments.(or)
The value of any difference is independent of the order of the argument.

We know that f (x, x,) = L&=/(x0)

N

X1—Xg
f(xo) — f(x1)
- xO —x; - f(xlﬂxO)
Therefore f(xq, x1) = f(xq,x0)
5.Find the divided difference table for x-1 1 2 4
y: —1 5 23 119
xl 3’1 f(xo, x1) f(xo, X1, x3) f (X0, X1, X2, x3)
2
1 5 16/3
18 .94
2 23 10
48
4 119

6.Using Lagrange’s formula , to find the quadratic polynomial that takes these value.
x:0 1 3 then find y(2).

y: 0 1 0
2-0)(2-3)
y(2)=1 =
1-0)(1-3)
7. Define forward difference and backward difference.
Forward

Af(x) =f(x+h)—f(x)
A% f(x) = f(x+2h) = 2f (x + h) + f(x)
Backward
Vi) =f(x)—flx—h)
A f(x) = f(x) = 2f(x — h) + f(x — 2h)
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8.Define central difference and divided difference.
central difference

h h
o) = f(x+3) - Fx=3)
Divided difference

f(x1) = f(x0)

f(xO'xl) = X, — X
f(xg,x1,%3) = [, x;z : ];(fxO’ x2)

9. Evaluate AT°(1 — x)(1 — 2x)(1 — 3x) ...(1 — 10x) by taking h = 1
= A°[10! x1°] =10!10! = (10!)?

10.Evaluate A3(1 — x)(1 — 2x)(1 — 3x) by taking h = 1
= A3[-6x3] =(-6)3! = 36

11.Find the sixth term of the sequences 8,12,19,29,42...

x y Ay A%y A3y
0 8
4
1 12 3
7 0
2 19 3
10 0
3 29 3
13
4 42

ys = E%yo = (1 4+ )%y,
= yo + 561 Ayo + 5C2 Azyo + SC3 A3y0 +
=8+ 5(4) + 10(3) + 10(0) =58
The sixth term is 58.

12.Find the second divided difference with arguments a,b. If f(x) = %

1 1

fla,b) =22 = = Similarly f(b,c) == and f(a,c) = =

1
fB.O-f@bh) _petap _

c—a c—a abc

f(a,b,c) =

13. State Newton’s formula to find f’(x) using the forward differences.

Let y=f(x) be afunction taking the values y, y;, ¥, ....y,. corresponding
toxg x4, x5 ... x,. Of the independent variable x. Let the values of x be
at equidistant intervals of size h.

Then f'(x) = =~[ay,+ (=) A%y, + (M) A%y + . |Where p = ZX0erm(2)

dx 2! 3!
(1) gives the value of Z—z atany X, which is a non tabular value.
In particular, at x = xy, u=0. Then putting u=0 in (1), we have
dy ' 1 Ay, A%y,
— = =—|Ayg————+——......
(dx)x=xo f&) h[ Yoot 3
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14.Find3—z at x=1 from the following table:

X 1 2 3 4
y 1 8 27 64
The forward difference table is as follows.
X y A A? A3
1 1

7
2 8 12

19 6
3 27 18

37
4 64

dy ' Ay Dy,
— = =—|Ay, — +—_ .. ..
(dx)xzxo f&) [ Yo 2 3
Here h:l,xO = 1, Ayo = 7, Azyo = 12, A3y0 6

(@), ~rw=1l-7+3-

I ==

15.Find% at x=2 from the following data

X: 2 3 4
y: 26 58 112
Ay, = 32,Ay; = 54,A%y, = 22
dy

1
—=32—-—=(22)=21
dx 2( )

16.Find %at x=6 from the following data
X: 2 4 6
y: 3 11 27
Vy, =16,Vy,_; =8,V?y, =16 —-8=8

(dy) = 1[16+ 8]—10
dX at x=6 2

17.A curve passing through the points (1, 0) (2,1) and (4,5).Find the slope
of the curve at x=3

b)) —
f(a’b)zf(;_Z(a)
_f@-f1) _1-0 f@& -2 5-1_
AT, 241“21? 241_21 ERCE
F(1,24) = f( i Jlf( )_2-1_

f(x) = fxo) + (x = x0) f (0, %) + (x — xo)(x - x1)f(x0'x1'x2)
=O+(x—1)(1)+(x—l)(x—2)§=x—1+3(x —3x+2)
2x

’()—1+2x 1=
fy=1+=-1=3
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18.State the basic principle for deriving Simpson’s % rule.(or)
When does Simpson’s § rule give exact result?

Simpson’s % rule will give exact result, if the entire curve y=f(x) is
itself a Para bola.

19.state the order of error in Simpson’s § rule.

. . 1 .
Error in Simpson’s - rule is of order h*.

20.Using Simpson’s § rule, find f:exdx given e =1,el =2.72,
e?=7.39,e3=20.09 and e* =54.6

1
e*dx = 2 [(1+54.6) + 4(2.72 + 20.09) + 2(7.39)] = 53.873

O\)J}

21.A curve passing through (2,8),(3,27),(4,64) and (5,125). Find the area

of the curve between x-axis and the lines x=2 and x=5, by Trapezoidal rule.
5

1
jydx =3 [(8+ 125) + 2(27 + 64)] = 157.55q. units

2

22.Evaluate f_zz x*dxby Simpson’s rule, taking h=1
X: -2 -1 0 1 2

y: 16 1 0 1 16
2

f x*dx =

-2

[(16 + 16) + 4(2)] = 13.3 sq.units

W[ =

The trapezoidal rule is so called because it approximates the integral
By the sum of a trapezoids.
24.How the accuracy can be increased in Trapezoidal rule of evaluating
A given definite integral?
If the number of points of the base segment b-a, (the range of
Integration) is increased, a better approximation to the area given
by the definite integral will be obtained.

25.Evaluateffidxby Trapezoidal rule,dividing the range into 4 equal parts.
2

1—l 1
Here h=—2=-
4 8

X 1 4 5 6 7 8
8 8 8 8 8

f(x)== 8 8 8 8 8
x 4 5 6 7 8
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Xn
h

fydx=§[(yo+yn)+2(y1+yz+y3+--- --------- Yn-1]

Xo
1
fld _ 1 [<8 8) ) 1 [3+2(856>]—1171—06971
1xx_16 478 ( ) 16 210/l “1680 ~
2

26. Using Trapezoidal rule, find f06f(x)dx from the following set of
Values of x and f(x)

0 1 2 3 4 5 6
f(x) 1.56 3.64 4.62 5.12 7.08 9.22 10.44
Here h=1
: 1
jf(x)dx =5 [(1.56 + 10.44) + 2(3.64 + 4.62 + 5.12 + 7.08 4+ 9.22)]
0

NI»—\

[12 + 2(29.68)] = —(71.36) = 35.68

27. What is the local error term in Trapezoidal formula?

2 "
Principal part of the error in the interval (xq,x,) =%y1

Where y,is the value of y and y," is the value of the second
derivative of y at x=x;.

28. State the local error term in Simpson’s one third rule.
5 1.
Principal part of the error in the interval (x,x3) =:—0y1”

Where y, is the value of y and y,7 is the value of the fourth
Order of y at x=x;

29.What are the errors in Trapezoidal and Simpson’s rule of numerical
Integration?
b=a

Error in Trapezoidal rule |E]| <(b_—a)h2M h = ~
Sl “) h*M

Error in Simpson’s rule |E| < —=

30.In order to evaluate f;o"ydx by Simpson’s % what is the

restriction on the number of intervals?
Let n=interval

. 1 . . .
Simpson’s grule : The number of ordinates is odd or the intervals
Number is even.
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