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Answer the Questxons from any one optlon

OPTION-A
Paper : MAT-RC-4016/MAT-HG-4016
(Real Analysis) '
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( Numerical Analysis) ,

Full Marks : 80 |
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The figures in the margin indicate
Jull marks for the questions.

Answer either in English or.in Assamese
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OPTION-A
Paper : MAT-RC-4016/MAT-HG-4016

(Real Analysis)

1. Answer any ten of the following as directed : -

1x10=10
K] WWWWWW

(i) Express the interval [a, b] as a subset
of the set of real numbers in set builder
method.

[a, b] TEFOIF AV MA 7RO GBI
Top1efe 25 Eﬁﬁ“f 3|

(i) Write the supremum and infimum of
the set of positive integers if exist.

meﬂ\wmﬁﬁaﬁﬁﬁmm
sifew ot e 1|

(iii) Write true of false:
S$The) set of real numbers is, the
~ neighbourhood of each of its points.”

M gl fat e
QAT A9 F<EfOrhl 2T AfSwst Rqes 9ot
effoc |
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(tv) Define a limit point of a set of real

- numbers.

2SO 5w 7S wigesl |

(v): Define a Cauchy sequence.
b1 SE o AgE! |

(vt) Find the condition such that the
positive term series_ J4r4r2.4...
converges.
l+r+7r° . @S 4w @G o
(TS 5O [T =

(vii) When is a series said to be absolutely
convergent ?

oA 9Bl (T 27w SRR @[ = 2

(viii) Find the limit point of the set
{l/n:neNnj}.

{1/n nelN} 2R 539 [ efg =i |

(ix) Write true or false:
“An empty set is an open set.”

T @ g fora s
“fie xefe bl Te efs =
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(x) Give example to show intersection of
infinite number of open sets may not
be open.

TR TS (TSl (@ SEIN TRAGF IS
H2fes file 20! & 73 =18 AE|

(xi) State the ‘order completeness’ property
of the set of real numbers.

BT AT ARMOWR G F=2f5w 4361
ol |

(xii) Express the set S={xeR:2<x+7< 9}
. in interval notation.
S={xeR:2<x+7<9} GRF TR
FolS PN [A|

(xiit) Give an example of an open set which
is not an interval.

xﬂﬁ*fa@ﬁ@f@%ﬂﬁqﬁmﬁmwm|

- (xiv) Give an example of a set which has no
limit point.

<51 RS THIZel et T (e v 7 12

(xv) Which of the following is neighbourhood
of the point 27?

B9 (0T MBS 2 KRR o = 2
(@) 12,3[, (b) [1,3], (¢) ]1,3][, (@ [1,2]
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Answer any five of the following :

©oid [Agpica P5hIT el 41 8
(a) Show that the set

2x5=10

3
open nor a closed set.

L PR
{11"1) SO e e e _'—,"'} is neither

e {]_ =i _1. _l l _}. }
‘ m . C‘Ef J 2 2: 2; 3; 3, |
RO & A I AEO T |

(b) Define uniform continuity of a real
function.

ww&mwmﬁ:@wﬁw

(c) Find the supremum and infimum of
the following set:

o AT A U W SRS R
el

{1+(—_i—)n:neN}

(d) Evaluate (I 7 31) ¢
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(b) If Sand T are two subsets of the set of

(e) Show that the series Z% does not ; - real numbers, then show that
converge. ' - ‘ (su T)' =S'NT. . .
1 | o o
e @ Z;C&WWWI ﬂﬁSWTWﬁ\W@T%ﬁW\Q%@C@C@

mRed @ (SUT) =S'NT.
(/’ Show that ((74e€di @)

‘ (c) Test the convergence of the series
1+42+3+4+--+n 1

lim ==, | iy 1
2 AR S
n , ‘2 1+ = + 3 +
(g9 If G and H are two closed sets, then ) :
prove that G H is also a closed set. 1+-2—'+§+-" (HITICOT SfSAIfRer =S |
Tt G H % RS ), e T @ GNH P
e qbf 3% e = | , (d) Show that every bounded sequence with
: a unique limit point is convergent.
(n) Show that the function f(x)=|x| is \ @S (A SR 53 & A3 &ifSo! «iffam
. continuous at x=0. . ;{ ST AR =
ST @ f(x)=|x| T x=0 fqe d (e) Prove that for every real number x,
SRz = | there exists a natural number n such
: that x<n.
3. Answer any four of the following: | £k
; 5x4=20 ol S (3 2fSTo! AT FRAYL x T A 9ol
o) [ oA Te | s : el MUl n A, A© x<n F|
{a} Show that every unlformly continuous () Prove that every bounded sequence has
function is continuous in an interval. a limit point.
21l I (T <5l TGRS I SRz T (ryedl (3 2wl +Ram S ot b
BT TR SO | AT | '
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(9)

- (h)

Prove that the limit of a function at a
point, if it exists, is always unique.

el (@ W T GOIN B A AT, (90
51 wfestm =11

Define removable discontinuity of a real

" function. Give an example.

wwaﬁﬁﬂﬁaﬁaﬁfﬁaﬂ@am@ﬁm
o< 1 Trizge w3l |

4. Answer any four of the following: -

10x4=40
oo [ 56T T <1 8
(a) Show that the function fdefined below
is discontinuous at every point:
(R (T OeTS @l f ZFTelCB] FRCAEIN SEAY)
feifozz ¢

f(x)=1, if x is irrational

I G5 SR A2

and f(x)=-1 if x is rational

BO4FS 0184

i @B SR R

1

Show that the series

1_l+_1-_i+... 1
S e is convergent.
D
T
\39 l-——+———+"--
(et @ i
T SIS |

" Show that the limit, if exists, of a .

convergent sequence is unique. .
5

el @, T SO SR b 7Y

e = (903 B &3 |

Define absolute value of a real number.
Show that for real numbers x and y

1+(3+3+3)=10

AW AT B AT T et 77 | 901 AR
AN x Wi yI A@ A4 9 @

) ()
(1)
()
(i)
(1)

| xy|=|x||y]

|x+y|<|x|+|y]

i) |x-y|=|(x[-[y])

BO4FS 0184
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(@)

(e)

(9)

Prove that a set is open if and only if
its complement is a closed set.

g FA @ GOl AEZfS T& W M W= T
2N 27T 9Bl Tm DS |

Prove that a sequence of reals is
convergent if and only if it is a Cauchy
sequence.

2SIl T (I TR G5 S <ot oA
R [ == Fwcg 7 G5t ST S 27|

Show that a necessary and sufficient
condition for a sequence to be

convergent is that to each ¢ >0 there
exists a positive integer m such that

[xmp—xn’<5 fortall®™n >m, p=1.

Y& @ 9Bl SN Sfm (RRE AR
% AT 56 26 &S] & > 0 T30 9Bl IS

w4 MYl m Fo 77, TS [xn+p—xn’<g
e nz2m, p>1.
Prove that /7 is not a rational number.

o [ @ o @O AR AR AR

BO4FS 0184 _ 10

(h)

U

0)

Prove that lim f(x) exists finitely for a
X—=a

~ real function fif and only if for every

£ >0 there exists a neighbourhood N
of @, such that | f(x)- f(x;)|< ¢ for all
X, x;elN and x, X =

e[ I (T 4D AT T £F (%% lim f(x)

X—=a

7o = 7w o= ez &fSE1 2 5 0 IIW@ a7
<1 @S NV 2R, S FEN X, x e N
AN .lf(x)-f(xl)]me, o6 e ll= 1k

Prove that every convergent sequence
is bounded but the converse may not
be true.

e (@ ASTH SfSAR S +ifRm =
e TR RSt TRet 797 T=e iE|
Prove that sequence {x,} where

3n+1
e

ndD
bounded. Also find its limit. 3+3+4=10

2 sl

e = @ W {xn} E’Y'S Xn n+2
e I, +if¥T | T v g Wl ==

is monotonic increasing and
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OPTIOi\I-B (b) 1If c is constant, find Ac =?

Paper : MAT-HG-4026 | W ¢ GBI &= I, (90T Ac = ?
‘ (Numerical Analysis ) | (c)- Prove (&< F4r) B
‘1. Answer the following questions : 1x10=10 |

é VE=A.
weTs il etaes Tes o | :
‘ : (d) Name an interpolation polynomial that
(a) In Gauss-J ordan methogi, the resulting 1 should be used to interpolate a function
coefficient matrix for a linear system of whose input data are equally spaced.
equation transformed into :
ST iR ol SN 2o A oL NGB e
RS (T o (BT {0t Folis 232 IS T, T RIS SR
: : ; I 2| ;
() Symmetric matrix .
; e Gees , -~ (e) When is Newton's divided difference
® formula used ?
(i) Skew-symmetric matrix ' b R Reiide ® SIS SA0! (O R 2
Ras->fie (e ‘
(/  What do you mean by numerical
(iii) ldentity matrix integration ?
G (T | TRAINT ST I QM2
(iv) None of the above (g) Write the formula of first derivative at
et x = x, for three equally spaced point.
(Choose the correct option) x = xo WS TOf1 7T sl R aiew
(o Boaht B Shvew) b £ ol '

. _ BO4FS 0184 13 Contd.
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(h) What is the degree of f(x) in Trapezoidal
rule ?

Trapezoidal A&feS fx) I qrS IE2CE:
(i) Where is Euler’s method. used ?

AR AEfe $© PI2E T TA?

(i) Write down the value of I: f(x)dx by

trapezoidal -rule when [a,b] is divided
into two subintervals. :

b
a

Trapezoidal rule I7RE® [ flx)dx I3

Shieat @S [a,b] 1! O Ko w41 27

2. Answer the following questions : 2x5=10
weTe il eTER Ted 9

(@) Establish the relation—
TREHCo! AT FA—
(L+A)I-V)=1

(b) Evaluate (3 GEEESHE

BO4FS 0184 14

(¢) Construct a divided difference table
from the following data.

o7 il OIS AT @3 Rreifens o< (G
Sioe 41

e N A ER o

it 2 5 e

(d) What is numerical method ? Give an
© ‘example of its application.

TRAGE & FIF (@RI 222 2T IR F©
F(E 2 oF TwiEFe @ |

() What is extrapolation? Name an
extrapolation method.

Extrapolation A 2 @Bl extrapolation

fafe= /i feoran .
3. Answer any four questions from the
following : S5x4=20
O fRTRItar Sifh! e Tew T

(a) Solve the following system of equation
by gauss elimination method :

Gauss elimination 2&f® G929 5 A

-
2x+2y+4z=18
x+3y+2z=13
3x+y+3z=14
BO4FS 0184 15 Contd.



(b)

(¢

@

(e)

Show that—

@My T—

) d=vVQ-Vv)2 -

() EA=AE

Using Newton’s forward interpolation
formula find the cubic polynomial

which takes the data from the following
table.

o Sealish SEE= 9a RN TR oo
T I (BT A <ot famifas qgom i
[CREEEIE:

X (]SSR TS

o) e D T SR 6

Obtain piecewise linear interpolating

polynomial for the data given below :

woiq Siferls SR Igom iR @‘I?i\ﬁiﬂ :

Xl Qs A 58

U 3 o i an2 AT S

Use Trapezoidal rule to find the value
6 dx iy ) ,

of fo AP by taking six ordinates.

w0 S@9ECe] Trapezoidal Rfd T

fs dx

0]1+x

Qéﬂmfﬁﬁw;

BO4FS 0184 16

() Given ¥ _Y=-x with y=1 for x=0.
. Yy+x

Find y approximately for x=0.1 by
Euler’s method.

d TP 2
e L= Y% w5 0 qam@y=-1/
dx yYy+x i
SREART A IR F{ x=0.19 A y T
CIONG  fefr <5
4. Answer any four questions from the
following : 10x4=40

o9 [Tl IS5 ee Sew 4

(@) Solve the system of equations correct

upto 3 decim: places using Gauss-
Seidel iteration method.

Gauss-Seidel iteration *&f® <2 <R
T (IR e (5T STl 3 ol ey
YR (F Sfene: s

10x, + x, + x, =12
2x +10x, + x, =13
2% +2x, +10x, =14
(b) Solve the system of equations given

below using Jacobi iteration method.
Use the initial approximation as

X, =Q51=H2 3!

BO4FS 0184 o Contd.
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(d)

BO4FS 0184

(R 2T R IR AR el (ol
T N | ARET S x, =0;i=1,2,3

4o6iE06+ 56 =12

X, +9x, +2x, =6

X, +2x, +3x, =—4
Define backward difference operator.
When should we use Newton-Gregory
backword difference interpolation
formula ? Mention an advantage and a

disadvantage of this formula. For the
data given below find f(7.5).

sppleal AT el | MOt spoiege]
S G (A IR R AN 2 9B T
a5 AR e ol SRl foran | were firmn
SR A0 £(7.5) I F Sfered|

PR RN RSN Mo RN o MINTG™ L 7 | 8
y:| 1|8 |27|64|125|216|343/512
Derive Lagrange’s interpolation formula.

Find the interpolating polynomial from
the data given below :

el ST FA0o! 2le 41 | T 9= I
worw (il Olferld TS q29% Senedy :
Dy | 2 B4 |

g 2 4 8 16

18

e —

'B04Fs 0184 19

(e) (i) Name the difference formulae fof

finding approximate derivatives
based on using a straight line to
interpolate the given data. Use

them to estimate y'(1) rom the

data given below : 5
weTo Al O SRS Ol HIe
(TS ¢#iq© fofe $[ wrsw Sferent Ry
feifere Jag o wie Frees g9z
R y'(1) Sferears
X =170 i 2
R A S ol

(1i) Prove that \
(@t <54t)

= A—2 &= 28
E Al S

Find the integral

2 dx
liTme

. L4y { !
using Trapezoidal rule, Simpson’s =

rule and Romberg integration.
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() What are-the two types of methods for
- finding numerical solution to ODE ?
Name one method from each type. Solve
using Euler’s method : 2+2+6=10

ODE T 31 73Ry Mapee o5 e

mam%mqﬁmlwmw
asﬁ'wmw

Y —4e°8'—0.5y
y(0)=2 for 0<t<4

h=1
2_dx .
(h) Evaluate _[0 214 using Romberg’s
method.
A %ﬁwaﬁ j i A fef

90
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