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UNIT-1II

NUMERICAL DIFFERENTIATION AND INTEGRATION

Numerical Differentiation and Ilﬁegration

Numerical Differentiation Numerical Integration
Newton’s forward difference formula Trapezoidal rule

to compute derivatives (Equal interval) [# = 1 in Quadrature formula]
Newton's backward difference formula Simpson’s one third rule

to compute derivatives(Equal interval) [# = 2 in Quadrature formula]
Lagrange’s Interpolation formula Simpson’s three eighth rule
(Equal or unégual intervals) [# = 3+in, Quadegture formula]

Newton's divided différence Intepolation %) | Rombergsimethod

formula (Equal or unequal intervals)

Maxima and minima of a tabulated function | Two point Gaussian’s quadrature formula

Three point Gaussian’s quadrature formula
Double integrals by Trapezoidal rule
Double integrals by Simpson’s 1/3 rule
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Approximation of derivatives using interpolation polynomials

Numerical Differentiation

Given y = )(x) = f(x) [in a table]

j-":n (x)= f'(x) 18 the first numerical derivative
X

dx

dx
d"1.

ix

=y"(x) = f"(x) is the second numerical derivative

=" (¥) = % (x) is the nth numerical derivative

PSS COMm

WKT, Newton's forw ce interpo tmn formula is

1) )5 w1 D))
(%) = f (r+uh) = W+Fmg+"‘;1 : L2 3)!(" ) Ayt ulu )(4! J(w=3) 4 }+...‘

A‘Vﬁ
3 3
LTI O =6 4110 - 6w
-!u+-hm+ 13'33«!» A3yg+ 54}.-04....
! 3l 4l
X=X
where M=TU
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First derivative
dy dydu dy(l| ldy
dx  dudx dul\hl hdu
. dy 1 -1\, [t-butd) 5 (WP -18F -6
Le, —=—|Aw+|— AW+ Ay + My +---
"dx Ok ( 2 ] b 24
dy 1 1 1 1 1
— = — | Ay - <Al + =Wy - —Ahy + <Ay - oo
dx atxy= Xp h 2 3 4 J
=u=10
Second derivative
dy_d[d]_d|wén]_d[1d|_ ddrfle]_dl1a| 1d[1a] 1d
d  dxlde| dx|dudx| dx|hdu| dudx|hdu|l duk|hdu| hdulhdu| W di
| 126 - 36u+22
- ﬁl_lg+(u—1]ﬂ.3yg+(¥]ﬂ4}'ﬂ+--
)2 24
dy R VN
- = = Al - Ay + Ay - S+
| apxoy | R CNTRTEED
=yu=
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Third derivative

. . |
dy _ 1|6 |”+(_4v+36)v4yl+ l

P H ETAR 3
d'y 16 36
o :—-—-——-—-—vj' -—--v"l
L:’:rs atx=x, | HB|3 Intggy Wt
=v=10

4.8.3 Maxima and Minima of a tabulated function
(If the intervals are same)

WEKT, Newton's forward difference interpolation formula is

y=yo+ %ﬁyu 4= (HE: 1).'1-.3_1-0 o B 13)'(" i E}ﬂs.vu —

First derivative

Zu—l}f 3’ — 6u +2
Rl |

dy 1 3
L A "
gk Ayg + Ayg | (1)

substitute h, Ayg, A*vg, APy, Atyg, -+ gives the equation

- ]

tion in (2)
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Newton’s Forward Formula

u u(u—-1) , uu—Du-2) ,
1! TR 31 A,

Newton's Backward Formula

o= DRSS

hxlx,v—h—
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1. For the following data.

X 1.0 1.1 1.2 1.3 1.4 1.5 1.6
y 7.989 | 8.403 (8.781|9.129 |9.451 | 9.750 | 10.031
Find 4v and ﬁat x=1.1
dx dx?
Given:
x9=1.0 y,=7.989
x;=1.1 7y, = 8.403
x,=1.2 y,=8.781
X
w38 L. y,y; 945129
x5=1.5 Y5 = 9.750
x6=1.6 yg=10.031
X y Ay A?y A3y Aty | ASy | Aey
1.0 7.989
0.141 = 0036
1.1 8.403 A
(4o) @) 4 006
1.2 | 8781 0.378 0,030 @0 | .02
0.348 ' 0.002
-0.026 | 0-004
1.3 9.129
0.322 0.0
4 -0.023 i
9.451 -~ 0.004 o001 | 70003
15 19750 -0.018 -0.01
0.281 0.005
1.6 10.031
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dy 1 1 1 1 1 1
C) =—[A _ _p*2 T3 T4 t5 T 6
dx X0 h Yo ZA y0+3Ay0 4_A y0+5A Yo 6A yO]

@y @, ! ! 20.036) + 2(0.006) — = (~0.02)
) =) =—711.141 - —(-0. ~(0.006) — — (0.
dx X0 dx 11 01[ 2 3 4

+10 002)—1(—0 003)]
E(. ~(=0.

=3.946

2y 1 11 5 137
— 5
(T2 = (8290 — D3y0 + 5 84p0 — gA%V0 + To0 Asyq]
X0

1 [(—0.036) — (0.006) + °
= —=(—0,02)=- (0. 002) +
(0.1)2 12 6

137 (—0. 003)]
180

= -3.545
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The following data gives the velocity of a particle for 20 seconds at an

interval of 5 seconds.

Time(sec) 0|5(10(15] 20
Velocity (m/sec) | 0 | 3 | 14 | 69 | 228

Find (a) Initial acceleration using the entire data (b) Final acceleration.
Solution: The difference table is

Time r = x | Velocity v = y(x) Ay (x) Ay (x) Aly(x) Aty (x)
0(=xo) 0(=0)
3(=Aw)
5 3 8(= A%)
11 36(= A’yo)
10 14 44 24 (= A'yg or Vi, )
55 60(= V2y,)
15 69 104(= Vy,)
159(= V)

20 |228 (= ,\'..| |

Here vy = 0,1 = interval length = §

(a) WKT, acceleration = % = rate of change of velocity

b (dv)
df =ty dt ::0.

L¢., nitial acceleration exists at f = 0 = x; [Which is nearer to beginning of the table], so we use

To find initial acceleration, put
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Newton's forward difference formula for first derivative.

.. Newton’s forward difference interpolation formula is

u(u— I)sz0 i u(u—1)(u—- 2)A3y

u
y(x)=f (o tuh)=yo + hy + ——A7 3

0+

Now, Newton’s forward difference formula for first derivative at x=xg = 0[= u = 0]

..
i

>
2

7 ; dv 1 1
ie,y’ (x0) = (E) Avo - =A%y + §A3yo - ZA4.V0 +oo [Here / = 5]
=0

1

5
=y'(0)=1

1 1 1
3—5(8)+§(36)—Z(24)|=1

-, Initial acceleration (acceleration when ¢ = 0) is 1 m/sec?.

Final acceleratio

= n
ofiSts a X nding e ackward
difference interpolatio @ 0l t derivative dv) ﬂ
ey, &0

WKT, Newton’s backward difference interpolation formula is

» Sy "y y )
y(@) = £ (xn + V) =yu + %V_v,, 7 (\; I)sz. " v+ 13)'(\ +2) e

J viv+ v+ 2)(v+ ”V"v,, i
4! *

2

3

1 1_, 6
¥ ()= i Vi + ;V')',, + VS.‘," x5 4—‘V‘,\‘,, e

e 1 B

1 2 6
= — =7
|l59 + 3 (104) + 5 (60) + % (24)

(237) =472 m/ sec’
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Find the value of f’(8),f ”(9), maximum and minimum value from the

following data, using an approximate interpolation formula.

v (4[] 7 10| n
fx) | 48 | 100 | 204 | 900 | 1210

Solution: The values of x are unequally spaced.
To find f(x), we use Newton's divided difference formula (or) Lagrange formula.
WEKT, Newton’s Divided difference formula is

F(x) = f(xoh+ (x = xg) f (xo. x1) + (F— %) (x — x1) f (xp, x1. 32) + (x = x0) (x — x1) (x — x2) f (30, X1, X2, X3)

+ (x Foegh (e = x1) @ — 1) & — gt (x0, 7,38 03, X ) -+ - (1)
x| f@) [ AFG) | MR | 4100 | A1)
4 | 48

52
5 | 100 15
97 1
T | 294 21 0
202 1
10 | 900 27
310
11 | 1210
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L) = f() =48+ (x-4)(52) + (x = A)(x - 515 + (x- Hx - Hx - T)(1)
=48 +52x - 208 + 15|x? — 9x+ 20| +x* = *(16) + x(83) - 140
=2 + 37 (=16 + 15) + x (83 — 135 + 52) — 208 + 300 — 140 + 48
=X =¥ +x(0)+0
L fE) =2 - X
Fr@)=3"-2x, f'®)=176
f(x)=6x-2, f"(9)=352

To find maximum and minimum

| o

Put f'(x)=0=3"-x=0=x=0,x=

~Hiniis Gom

= x =018 a maximum max1mum value lS

Atx-—f"(x-§)=6( -2=2>0.

=>x=§1sam1mmumpomt&m1mmumvalue1sf(x=g)z——

27
Evaluate y’and y” at x = 2 gi;en
x| 0] 1% 3 6
»| 18|10 | -18 | 40 b
Solution:
Ans:y(x)=x -?r-l—95x+18 yi(x=2)= -% y'(x=2)= _%
- O
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wr

Find the value of cos(1.747) using the values given in the table below :

|Ans: -0.175]

x | 170 | 174 | 178 | 182 | 186
sinx | 0.9916 | 0.9857 | 0.9781 | 0.9691 | 0.9584
Solution:
Find sec 31° from the following data :
) 31 ) 23 34
tan@ | 0.6008 | 0.6249 | 0.6494 | 0.6745
Solution: Ans : sec?31 = 13835 = sec31 = 1174, Hint : 1° = —— = 0.017453292

binils.com
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2.Find the value of y when x = 2 for the following data.

X 0 5 10 15

y 14 | 379 | 1444 | 3584

O O
= RINIlS.com
Xog=0
O
X1=5 y1=37
x2=10 J’z:14'4'4'

X3 = 15 Y3 = 3584

h=x1—x0=5—0=5

— x—0 2-0 2
h 5 5 5

u=

binils - Anna University App on Play Store



binils.com - Anna University, Polytechnic & Schools
Free PDF Study Materials

x y Ay AZy A3y

379 — 14 = 365
5 379 (Ayo)
1065 — 365 = 700

(A2yo) _
10 1444 1444 — 379 = 1065 1075 -700

= 375 (A3%yy)
15 3584 2140 — 1065 = 1075
3584 — 1444 = 2140
u u(u—1) , u(u-1Du-2) ,
y@) =3t B +——— A%, + 3 Ay,
0.4 0.4(0.4-1) 0.4(0.4-1)(0.4—-2)
y(2) =14+ ETH (365) + 21 (700) + 3 (375)
y(2) = 14 + 146 + T (700) + %38 (375)
2
y(2) =14 + 146 — 84 + 24 =100
Newton's Backward Formula
v viv+1 viv+1)(v+2
y(x) =y +— +—( )sz + ( ) )V3
Vy{ll 2! n 3! n
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3. Find the value of y when and x = 43 & x = 84 for the
following data.

X 40 50 60 70 80 90

y 184 204 226 250 276 | 304

Solution:

Xo=40  y,=184
x; = 50 y; = 204
X, =60  y, =226
X3 = 70 Y3 = 250
X4 — 80 Y4 = 276
X5 = 90 Y5 = 304

X y Ay A%y A3y Aty ASy
40 184
204 —-184 =20
50 204
2
226 — 204 = 22
60 296 0
2
70 0 0 .
o5 | 250-226= 24 .
80 2
276 0
276 — 250 = 26
90 2

304 | 304—-276 = 28
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(i) when x = 43
h=x1—x0=5—40=10

x—% X—40 43-40 3

= —=0.3
=" h 10 10 10
u u(u—1) , uu-1Du-2) ,
}’(x)=Jb+EA3b+ TR 3 Ay,
0.3 0.3(0.3 - 1) 0.3(0.3 —1)(0.3 — 2)
y(43) =184 + —(20) + (2)+ (0)
1! 2! 3!
y(43) =184+ 6 + D (2) + 0
2
y(43) =184 + 6 —0.21
y(43) = 189. 79
(ii) when x =84
h=x1—x0= 50— 40 =10
X — X xX—9D 84 —90 —6
v= = v= = =-0.6
h 10 10 10
v viv+1 viv+1)(v+2
Yo) =y +— N ( )sz N ( )( )ng N
Vy 2! n 3! n
11
—-0.6 -0.6)(—-0.6 +1
y(84) = 304 + ( 5 )(28)+ ( )(2' )(2)
' (=0.6)(—0.6 + 1)(—0.6 + 2)
+ (0) + -
3!
(—0. 6)(0. 4)
y(84) = 304 — 16.8 + (2)+0

2
y(84) = 304 — 16.8 — 0.24
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y(84) = 286.96

Anna University Questions

1. Find the value of tan45°15’ by using Newton's forward difference interpolation formula for

x° 45 46 47 48 49 50
tanx® 1.00000 1.03553 1.07237 1.11061 1.15037 1.19175

(ND10)
Solution : [Ans: tan45°15" = 1.00876, by Newton’s forward difference formula|

2. Derive Newton's backward difference formula by using operator method. (MJ12)

N m
3. Find the valuebhel X nuT iVSterpolCrOﬁmwing table:
: 8

y: 1 3 8 16

(ND12)
Solution : [¥(x = 5) = 1.625, by Newton's forward difference formula|

4. Fit a polynomial, by using Newton’s forward interpolation formula, to the data given below. (8)

= 0 1 2 3
¥ 1 2 1 10

(MJ13)

Solution :
¥(x)=2r -7x +6x+1, by Newton’s forward & backward formula

yx=4)=41
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UNIT - III
NUMERICAL DIFFERENTIATION AND INTEGRATION
PROBLEMS BASED ON DOUBLE INTEGRAL

TRAPEZOIDAL RULE AND SIMPSON’S RULE

Trapezoidal rule for Double Integral

k
I = T[(Sum of four corners) + 2(Sum of nodes on boundary)

+ 4(Sum of interior nodes)]

z
1
1. Evaluate | (dedy With h*= Je== 025
13
Solution :
1

Let f(x,y) = ST
()Range for x:3to4and h=0.5

(ii)Range fory: 1to2and k = 0.5

X

3 3.5 4

1 0.0625 | 0.0494 0.04

1.5 0.0494| 0.04 0.0331

MA8491 NUMERICAL METHODS
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2 0.04 | 0.0331 | 0.0278
1
fx,y) =
x + y)?
f33,1) ! :
)= — = =—0.0625
3+1)° 16
1 1
fB.51) = me—g7= gyz = 0.049
1 1
@D = o= == 0.04

I= vn [(Sum of four corners) w2 Sumn of wodesontboundary)

+ 4(Sum of interior nodes)]

,_ 0.5(0.5)

4 [(0.0625 + 0.04 + 0.04 + 0.0278)

+ 2(0.0494 + 0. 0494 + 0.0331 + 0.0331)
+ 4(0.04)]

0.25
= ——[(0.1703) + 0.330 + 0.16]
4

I=0.0413

_ 1
Simpson's 5 Tule forDouble Integral

MA8491 NUMERICAL METHODS
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Simpson’s 1/3 rule = %[(Sum of the corner of the boundary)

+2(sum of the odd nodes of the boundary)
+ 4(sum of the even nodes of the boundary)
+ 4(sum of the odd nodes of the odd rows)
+ 8(sum of the even nodes of the odd rows)
+ 8(sum of the odd nodes of the even rows)
+ 16(sum of the even nodes of the even rows)]|

(0. 5)(0. 5)
I=—""""""7[(0.0625 + 0.04 + 0.04 + 0.0278)

+ 4(0.0494 + 0. 0494 + 0. 0331 + 0.0331)
+ 16(0. 04)]

0.25
I=—— [(0.1703) +: 0. 660 + 0,64]

I =0.0408

MA8491 NUMERICAL METHODS
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L34 dydy
Evaluate the integral l f \— using Trapezoidal rule. Verify your results
1 v
by actual integration.

; l ;
Solution: f(x,y) = = x varies from (2,2.4)
y varies from (1,14)

Divide the range of x and y into 4 equal parts.

24-2 14-1
S r— ,.k:—: X
1 0. 1 0.

a ad
23 | 24

g o | 2
.v

1 05 | 04762 | 0.4545 | 0.4348 | 0.4167
11| 04545 | 0.4329 | 0.4132 | 0.3953 | 0.3788
1.2 | 0.4167 | 0.3698 | 0.3788 | 0.3623 | 0.3472
13 | 0.3846 | 0.3663 | 0.3497 | 0.3344 | 0.3205
14 | 0.3571 | 0.3401 | 0.3247 | 0.3106 | 0.2976

MA8491 NUMERICAL METHODS
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By Trapezoidal rule for double integration

Sum of values of f at the four corners

Sum of values of f at the nodes
[=—| +2

on the boundary except the corners

+4(Sum of the values at the interior nodes)

(0.5 +04167+0.2976 +0.3371)
2 04762 +0.4343 + 04348 + 0.3788 +0.3472 + 03203
03106 +0.3247 +0.3401 + 0.3846 + 0.4167 + 04343

-
b i rh(im +04l32+03953+03623+03344 l

01)(0.1)

MA8491 NUMERICAL METHODS
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By actual integration

24 . 147 24
IJ —dxdy = f[f dx}—a’v— j {logx}g _dJ’
1 2 v 1 \2

= (log2.4 — log2) (logy);*
= 0.0613

1424 4vq
Evaluate the integral f f — using Simpson’s rule. Verify your results by
Xy

l 9
actual integration.

Solution: f(x.y) = l x varies from (1,1.4)

biriils.com

Divide the range of x and y into 4 equal parts.

MA8491 NUMERICAL METHODS
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By Extended Simpson’s rule

(Sum of the values of 7 at the four corners)
+ 2(Sum of the values of f at the odd positions on the boundary except the corners)
+ 4 (Sum of the values of f at the even positions on the boundary except the corners)

Sum of the values of f at the odd positions

Sum of the values of f at the even positions

(
+4

on the odd rows of the matrix except boundary rows
+ 8{

on the odd rows of the matrix except boundary rows

+3l Sum of the values of f at the odd positions

on the even rows of the matrix except boundary rows

+16

Sum of the values of f at the even positions }

on the even rows of the matrix except boundary rows

0.5+ 0.4167 +0.2976 + 0.3571)

+2(0.4545 + 0.3472 + 03247 + 0.4167)
+4{ 0.4762 + 0.4348 + 0.3788 + 0.3205 + 0.3106 ]
(0.1)(0.1) +0.3401 + 0.3846 + 0.4545

- 9 +4(0.3788)

+8(0.3968 + 0.3623)

+8(0.3497 + 0.4132)

+16 (0.3663 + 0.3344 + 0.4329 + 0.3953)

The wvalues of f(x,y) at the nedal points are given in the table:

¥
1 0.5 0.4762 | 0.4545 | 0.4348 | 0.4167
1.1 0.4545 | 0.4329 | 0.4132 | 0.3953 | 0.3788
1.2 0.4167 | 0.3698 | 0.3788 | 0.3623 | 0.3472
1.3 0.3846 | 0.3663 | 0.3497 | 0.3344 | 0.3205
1.4 | 0.3571 | 0.3401 | 0.3247 | 0.3106 | 0.2976

MA8491 NUMERICAL METHODS
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Anna University Questions

rule in y-direction w1th k=l

Solution:

2 1

2. Evaluate [ [

00
Solution:

dy s s|ul§kﬂg —ap I i i

1424

. Evaluate | | ldxdx  using Simpson’s one-third rule.
Y

Solution:

. Taking h = k- —, evaluate

°‘N|._.
O‘NI [N
g.
~
N

Solution:

dxdy using Simpson’s rule .

dy by Trapezoidal rule in x-direction with / = 1 and Simpson’s one-third

(ND10)
imp. : I =2.122

(ND12)
(3.1111]

(MJ13)
[0.0613]

(AM14)
[0.0141]

(i}

MA8491 NUMERICAL METHODS
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UNIT -1l

NUMERICAL DIFFERENTIATION AND INTEGRATION

Two point Gaussian quadrature formula

Two point Gaussian quadrature formula : (Guass two point formula)
b

Given I = [ f(x)dx

Case (1) If a ==1,5 = +1, then

: 1 1
y - &y T . |
-"lf(\) i f’ \/3‘+f‘ \/3—‘

Case (i1) Ifa=0,5=1, then

1 1
I=[f(®dx= % | f(x)dx, if £(x) is an even function
0 “3
b-a b+a
Case (iii) If (@ # -1&b # 1), then x = ——zt——=mztc= dx = md:

b

I= ‘I.f(x)dx= ‘f'f(:)md:= m f‘f(:)d:
=}

)

1

a

m

15115

MAS8491 NUMERICAL METHODS
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Evaluate f % by using Gaussian two point formula.
i

Solution: Herea #-1,6=2 # 1,

(b-a)z+(b+a)
sousex = ——————

&

x=0c+3)/2= dx=dz/2

.. The above integral becomes
2dx L dzf2 11 ! 1
I=_l'?= l Gt)2 =_{m ’lf(.)d.,wheref(. -—3

. By Gaussian two point formula

[roe=seg)ost=-

1
- (:+ 3)_L . m)::_L

V3 V3

binils.com
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x/2
Using Gaussian two point formula evaluate f log(1 + x)dx
)
1

Solution: I = ’ log
-l

1+- (l+ |—a"
-Hwl )
=0.858

| Example 4.37. Evaluate f e by using Gaussian two point formula.
1+

Solution: I=02544.

Three point Gaussiap quadraer formula

INIS.COM

Case(l)jf(x)dx-gf[ \/_+f
1

Case (ii) ’ i f(x)dx = % j i f(x)dx |for even function £ (x)|
0 |

115 3 3

=‘5{§lf(‘\/;]+f[\f§

Case (iii) (@ # -1&b # l).thenx:b;—a:+b#:m:+c=>dx=md:

3

b‘ l‘
I=!f(x)dx=:{f(:)md:=m{—

§f 0

8
+ §f (0);

8
* gf (0)}

MAS8491 NUMERICAL METHODS
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1
4
jE+(z+3} B where f ) = e ey
g
= lﬁl_f —\f3{5|+f[\f’3f5l]+§f{ﬂ)}

5 8
= 5 [0:27505] + 5 (0.11429)

= 0.25439 I g = U.Eﬁﬁﬁ,g = G.EESB‘

binils.com

I=002544

MAS8491 NUMERICAL METHODS

binils - Anna University App on Play Store



binils.com - Anna University, Polytechnic & Schools
Free PDF Study Materials

1
d
Evaluate f s . - by two and three point Gaussian quadrature formula &
0 1+

hence find the value of 7.

Solution:

1
Now.1=fdx =jl l,
142 21+ x°
0

—
.

1 E 4
=3 ]f(x)dx wheref(x)=5l+r,
-1
By Gaussian two point formula
1_ ff(x)dx = |f +f(——)] 0.75 (1)
~BHI|S.COM
I=5ff(x)dx=5’§[f—\/m+f(\/_)|+§f(0)|=0.79166 (2)
-1
By actual integration
l‘ J
x g 1
1= [ o
0
= tan~! (1) - tan™} (0) = % 3)
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From (2) & (3),
n
0.79166 = 3
= 1 =3.16664
n
2
Find f sin xdx by two & three point Gaussian quadrature formula.
0
Solution: x = n(:: D
I=0.9985 (by two point formula)
I =1.0000 (by three point formula)

1
Example 4.41. Find f %dt by using Gaussian three point formula.
0
Solution: [I=1.6027].
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UNIT - I1I

NUMERICAL DIFFERENTIATION AND INTEGRATION

Romberg’'s method

b
I= ‘f(.l)dt’]

Romberg’s method for a given interval

b- .
when / = Ta. by trapezoidal rule, we get

&

b- ;
when i = Ta by trapezoidal rule, we get I,

b- .
when h = Ta by trapezoidal rule, we get I;

(h-1)
3

(5 -h)
3

If Iy, = Iras,,, then we can equal I = Ipy,, = Inug,,

Romberg’s formula for 1y&h = Iy, = I +

Rombergs farmula for K& = Ly, 255+

Note : Check, use actual integration, we get Iy = I = Ipy,, = Ina,
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Evaluate f -
b T+

N

using Romberg’s method. Hence obtain an approximate

value for m.
Solution: To find ;

2-0
Whenh=T= 19,"=f(x)=

2 x*+4
Let = [ a
J x+4
0
The tabulated valxt of y are
Using Trapezoidal rule,
(" dx h
= = — | (v " 2(y
I f =i (00 +32) +201)]
0
1
= 5002540125 +20)]
=0.3875
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To find I,

=200
4 2

The tabulated values of y are

x 0 0.5 1 1.5 2

flx) = 31 0.25 | 0.23529 | 0.2 | 0.160 | 0.125
x+4

] iy 2 L b4
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To find 5
h= 2%80 = % =025
The tabulated values of y are
X 0 0.25 0.5 0.75 1 1.25 1.5 1.75 2
fx)= 3 l+4 0.25 | 0.24615 | 0.23529 | 0.21918 | 0.2 | 0.17918 | 0.160 | 0.14159 | 0.125
Yo M » 3 V4 Vs V6 »1 Vs
Uzing Trapezoidal rule,

d h
L= I 3.1 7 [0 +¥5) +2(v1 + 32+ 35 +ya+y5+vs +17)]

=0.125

(0.25+0.125) +2(0.24615+ 0.23529 + 0.21918 + 0.2 + 0.17918 + 0.16 + 0.14159) ‘
=0.39237

Romberg’s formula for &L is

039136+ (0.39136 - 0.39136)

(L-F)
3

JrRM]_: = ATg +

= 035265
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Romberg’s formula for L& is

L-1 0.39237 - 0.39237
IRM,3=I3+(3 D _ 030237+ )
2 3 3
=0.39271
. Iuy, = 0.3927
Ty, = 03927
Here Iy, ,&Igy,, are almost equal and 7 = 0.3927 (1)
By actual integration,
2
dx
[N T
0
l|n g
%3 r°|=§ @
From (1) & (2),
f = 03927

binils.com

dx correct to 3 places of decimals.

Using Romberg’s method, evaluate | (
o 1+

Solution: 7} = 0.7083
I, = 0.6970
I3 = 0.6941
Ipm,., = 0.6932
IrM,; = 0.6931
= I=0.693
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Anna University Questions

= (AM10)
1+x

Solution: [0.7854]

1
1. Using Romberg’s integration to evaluate l
0

1
2. Using Romberg’s rule evaluate l lTlxdx correct to three decimal places by taking h = 0.5,0.25,
0

and 0.125. (ND10)
Solution: [0.6931] |

: +1 ~dx using Romberg’s method. (AM11,AM10)
2

Solution: [0.7854]

!
3. Evaluate |
0

T34 dx correct to 4 decimal places. Also evaluate the same
l‘-

integral using tree-point Gaussian quadrature formula. Comment on the obtained values by

1
4. Use Romberg’s method to compute |
0

comparing with the exact value of the integral which is equal to % (MJ12)
Solution: {By Rom. _Lz 0.7834, Dir. Infe: 1=.0.7853982]
|
2 4
5. Evaluate | —dx correct to three decimal places using Romberg’s method. (AM14)
b sSinx
Solution: [0.5070676]

1

6. Evaluate l ' % and correct to 3 decimal places using Romberg’s method and hence find the value
i 14

of log, 2. (ND14)
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