2018

STATISTICS
( Major )

Paper : 2.1
. .
( Numerical and Computational Techniques—I )

Full Marks : 60

Time : 3 hours

The figures in the margin indicate full marks
for the questions

1. Answer the following as directed : 1x7=7

(a) For positive integers 1t and m

(jj A" O" =nl and A" O" =0, n>m

i) amo" =0and A O" =0, n<m
(i) A~ O0" =m and A™ O™ =0, n<m
e above

e the correct option )

(iv) None of th
( Choos
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( 2)

a | p i
() The value of A 7(2) iy
i 0
(i) 2
(i) 2x
(iv) None of the above
( Choose the correct option )
(c) The relationship between the operators
A E, b is
(i) S =A

1
(i) SE2 = A

fii) 5V E? = A
(iv) None of the above
( Choose the correct option )
(d) Consider the following statements :
A : Newton’s formulae are applicable to
nearly all cases of interpolation.

B : Newton’s formulae do not converge

as rapidly as central difference
formulae.

(i) A is true but B is false
(i) A is false but B is true
(i) Both A and B are true
(iv) Neither A nor B is true

( Choose the correct option )
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(¢) Numr:rlt:ul o

diffsrentintion 18
Procenn of cvaluating the derivative(s)

of n lunction g some particular value
(

f,r the when the values of the
unction Correnponding to the HIVED

values  of the  independent variable
are known .

( Fill in the blank )

(/)  To derive Simpaon’s three-cighths rule
from general quadrature formula, we
assume  that the integrand is  a
polynomial of ____ degree.

( Fill in the blank )

(g) The auxiliary equation of a third order
difference equation has a repeated real
root «. Then the solution is

(i) 0. +cHo”

(i) (c) +cy X)0™

2
(iii) (c; +Cy x+Cy X*)0”

(iv) (¢, +cg +Ca)0”

( Choose the correct option )
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(4)

1 3 . )(4::8
2. Answer the following questions : 2

(a) Prove that
[f(X)} gHAf)-fxAag

g g(x) g(x+1)
(b) Calculate the value of A2 0°.

(c) Solve the difference equation

xn = xn_.l +xn_2
(d) Show that

_[ux =-—(5u1 +8ug —uU_4)

3. Answer any three of the following questions :
S5x3=15

(@) Ifnis a positive integer, then show that
n < n k
Yx = Z (k )A Yx
k=0
and hence

3
E" Yx = ys +3Ay, +34° Yx +A3 Yx

8A/748 Confmay
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(b)

(c)

(d)

(e)

8A/748

(5)

Prove that

A" ontl =%n(n+1) !

State and prove Gauss’s forwar d

formula for equal intervals.

Solve the difference equation

X
Uyyn —4U, | +4u, =2

If a, B be the roots of x2 +ax+b=0,

show that the iteration

(ax, +b)

xn+1" "
n

will converge near x =aq, if |a|>|B| and
the iteration

X = —b
n+l (xn. +a)

will converge near x =q, if loc|<[B}.

( Turn Over}
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(6)

4. Answer the following Questiong

/a) Show that for the intel‘polaﬁ()n y 1;)(x3=30
X)

relative to 0, a, 1, 14
’ 4 grange’s foI-In
ula

gives approximately

.

[ _xkx-q) X (1 - x) Fl)-f0 -

S =1-=—= ]f e s H%‘i’ﬂn
Also show that if o — 0, it reduces tq

i =(1—x2)f(0)+-’C(1-X)f’(0)+x2f(1)

Or

Solve the following

difference
equations

(l) Uy, 3 —5ux+2 +8ux_|_1 -4u, =x-2%
(ll) ux+2 +a2 u, =cosax

(5 I f(g is a function whose fifth
differences are constants and if

1
_[_1 f(x)dx can be expressed in the form

of pf () +q0)+ p(), find p, g and a.
Use. the formula to obtain the value of
log, 2 to four decimal places from the

integral JZ -i%x_ [Given 40-15 =0-3873]
X

Or

Derive Euler-Maclaurin  summation

formula.
OAST43
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(7)

derivé
pe 100¢
1

10)*-

( C) USiI‘lg Newton S formular

. cu
recurrence relation to find the

of N. Using this relation evalud®®

e interpolaﬂon'

Or
Write a note on invers

(inverscl}’ ) to
) =0, wherl

Apply Lagrange’s formula
find a root of the equation / ‘(x =3
FB0)=-30, rpy=-13 7/ B9==
f42) =18,

* Kk k
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