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MATHEMATICS
(Honours Genenc/ Regular)

Answer the Questlons from any one option.

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

.OPTION—B .
Paper : MAT-HG-4026
( Numerical Analysis )

Full Marks : 80
Time : Three hours

The figures in the margin indicate
full marks for the questtons

Answer either in English or in Assamese
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| OPTION-A
. Paper : MAT-RC-4016/MAT-HG-4016
I (Real Analysis)

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

1x10= 10
—mﬁmarreﬁraﬁmwﬁ%@?w

(i) Express the interval [a, b] as a subset

~of the set of real numbers in set builder

method.

[a, b] W’Cﬁ?ﬁ ST W\W W\W Cin) .- |

oS o1 AP

(ii} - Write the supremum and infimum of
the set of positive intégers if exist,

WWWWWWWWW
SRy e fda =

(i‘ii)» Write true of false:
“The set of real numbers js the
neighbourhood of each of its POlnts »

T & iy Brar e

WW\WW\WWMWQW
efor i
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)

()

(vi)

(vii)

(UC)

Define a limit pomt of a set.of real
numbers.’ '

e B 5 R et f 5

.Define a Cauchy sequence.

. B o B e R

Find the condition such that the

positive term series 1+4r4724--

converges.

1+7r+72 +- 49T oV CE‘J% W‘%’f‘n@f
WFﬁ‘ﬁWI

When is a series said to be absolutely
" convergent ?

'@“ﬁmaﬁm%mwﬁm@m@?

- (viii) Find the hmlt pomt of . the -set

{1/n:neN}.
{l/n neN} W\mwmﬁ“ﬁ?ﬁﬂ

erte true or false :
“An. empty set is an open set.”

It 7 oy forat 2 »
“Re TS Bl [& 7S A7

BO4FS 0184 3 . Contd.




(x) -Give example to- show intersection of

1nfin1te number of open sets may not |

. be open

TR TEES - (Rl @ o TR :1@

Wﬁaﬁmw\ﬁwmm A |

. -(d) State the ‘order completeness property
. of the set of real numbers.

Wﬂ\mﬁﬁwwm 371

ety

(xi)) Express the set S={xeR:2<x+7<9}
in interval notation.

S={xeR:2<x+7<9} ﬂ?%c%ﬁsma'

QWWWI

(xiii) Give an example of an open 'se't which
is not an interval. .

Bt Y sreafox Trerd fat Rt ot ez
(xiv) Give an example of a set which has no
limit point.

aﬁmﬁﬁw@qﬁmm (I 59 R =g

(xv) Which of the followmg is nelghbourhood
of the point 27?

BT D e 2 RegUhia eifr = 9 |
(@) 12,3[, (b) [1,3], () ]1, 3[, @) [1, 2]
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. Answer any five of the fol_lowing:

: . o 2x5=10
(a) - Show that the set" | | A -
{1: - 1: l': —'1', l: —':-l—: "'} is neifher
' 2 23 3 S '
open nor a closed set. - ‘

{ -1, L __1 1.1 }
CW?,{@?IT & .2: : 2:- 3:‘ 3:
\Q%ct‘tq@arw S T

(b) Define uniform contlnulty of a real
function.

meawwmwwﬁm

| (¢) Find the supremum and 1nﬁmum of
' the following set: '

Wﬂ\ﬂ%@ﬁﬂﬁ%%ﬁmmﬁﬁéﬁﬂﬁm

'ﬁcﬁw ‘

{1+(_—r?ri~:n e N}

(d) Evalua:te (I e ==0) 3
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(e)

(9).

()

. . Answer any four of the following :

w1 e 5IfI6/F Oes 3 ¢

(a)

BO4FS 0184 6

im > =

. continuous at x=0.

- @Bt AT SR |

Show that the series Z % does not

converge. ,
1 .

e & D, —~ NG SN 7371

Show that (WS3l () |

1+2+3+4+---+n

1

n 2"
If G and H are two closed sets, then
prove.that G H ’is also a closed set.

W GO H3IT 73S =3, am#wm GNH
@ 6t IF W\-Qf% Sl

Show that the functlon f(x)—]x] is .

et @ f(x)= ]xsz_ﬂﬂﬁ;l‘x Oﬁ‘ﬂr
mﬁﬁzﬂ’&l

5x4=20-
Show that every umformly continuous

function is continuous in an interval.

ol B (T Bl SGRIeTS HIN SHRIvRA T

(b)

()

@

(e)

BO4FS 0184 7

g

If Sand T are two subsets of the set of

- real numbers, then show that

(SUT) =s'NT"-

it SR TG FRY Tl TS A (O0S
e @ (SUT) S'‘NT'.

Test the convergence of the series

1 1
1+—+—+--
21 3

BT ——

2

" Show that every bounded sequence with

a unique limit point is convergent.

6Tl (¥ wRe oI {7 4 alfSthl Ak7a

e SR

Prove that for every real number x,
there exists a natural number n s_uch

“that x<n.

ﬁm#wma%@iwwaﬂnxamqﬁ

Qo Yl n A, AS x<n Al

Prove that every bounded sequence has

~ a limit point.

mmmﬁ%ﬁlﬂﬁaﬁmaﬁmﬁﬁ
PF
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(g) Prove that the limit of a f‘mCUOH ata | (b) (i) Show that the series
point, if it exists, 1s always unique. | i ki)
| - — 4
=y 0I5 SV by~ < MACTACT | : Simer dn. is convergent.
sl & e T 5
ﬁ—-\ EHiEEha =l
. it ‘ ; : ) b aigl
(h) Define removable discontinuity of a real ¢gedt @ 1- 5 + =i JE
function. Give an example. ‘ .
R SISt
i e GOl ARTeT T ’itwTe ket | i b
L : ; (i) Show that the limit, if exists, of a
Sl ] Eeag ' | : convergent sequence is unique.
5
4. Answer any four of the following : ‘ | _
10x4=40 | el m,{rﬁw%m%“rmmﬁﬂi
w5 Rt BiRGT Oed 18 - SR | o = (o8 B 9T
(a) Show.that the function f defined below ' (c) Define abaS e valhielof abreal mumnben:
is discontinuous at every point : 1 , Show that for real numbers x and y
1+(3+3+3)=10
oredt (@ et Tl f o] TREER s | ( )
RECE - | ' I IR GOIF PR A TR | o A

A x T yI AR G994 M @
f(x)=1, if x is irrational

T @B SeReE ARy | @) |xyl=|x|ly|
and 'f(x)‘:—l if x is rational - | G |x+y|<|x|+|y]
i @51 ARG TR '

@) 1x-yl=|(x-1y))

BO4FS 0184 8
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*

(d) Prove that a set is open if and only 1f
its complement is a closed set.

amqwmaﬁw%ﬁa@?@aﬁmw
WW@WW\?%@I

- (e) Prove that a sequence of reals is~ |
- convergent if and only if it is a Cauchy )
sequence. '

et T @Wﬂaﬂﬁaﬁamaﬁﬂﬁw 3 |
R I @iz ez B @B T ST A

-~ () 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

,x,w, xn|<e for all an, pz1.

oryeal (1 Bl SN SRS AN ATy
R el 56 251 2T & > 0 T IR Bt g

| ere. Wyl m 7o R, RS lxn+p-x,,l<g
TS nz2m, p21l. '

(g) Prove that /o is not a rational number,

aMt FA T o 9O ARGE w14 95m)

BO4FS 0184 .10

(h)

()

()

'Prove that lzm f (x) exists finitely for a

real functlon f if and only if for every
&£>0 there exists a neighbourhood N

. of g, such that lf(x) f(x1)|<a for all

X, xleN and x, x; za.

o A (X <! I T [ CFA® lsz(x)
ﬁ@@nﬁmmaﬁm £>0 IAW ad
éfﬁ‘lﬁ%@*lNQﬁﬁﬁ me, xleN?
AR | f(x)- f(xl)t<a X nta.

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

oedl @ ATt SRS S Am |
% R ReiTo SReth! ey e sty
Prove that sequenc_e {x,}. where |

3n+1
x, = is monotomc mcreasmg and
n+2

bounded. Also find 1ts limit. 3+3+4__10 .
- 3n+1
n+2

o T @ {x,} TS x, =

R T4, IR | R 5 Ry e 71
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- 1. Answer the followmg quest10ns

. . OPTION-B
: MAT-HG-4026
| Numencal Analysis )

Papef

WW&WW@

(a)

In Gauss Jordan method the resulting

coefficient matrix for a linear system of |
equat10n transformed into: ‘

: SNTE-E 21 TR RIS Bl TR catfoa

| ,ewmwmmaﬁammm?
i ) Symmetnc matnx

smﬁ— cﬁlﬂw
‘>(u) ~Skew-symmetnc matrix

REvowEe Ghes

| (iii) Identity matrix

| G (NPT
{iv) None of the above
@A OIS T

(Choose the correct option)
(v TeTch! I %ﬁvmr)

BO4FS 0184 12

1x10=10

®)

(c)

@

If cis constant find Ac¢ = ?, '

'ﬂﬁcﬂﬁmﬁﬁ c—csAc ?

Prove (ﬁﬂT‘f ?NT)
-VE = A -

Name an 1nterpolat10n polynom1al that

should be used to interpolate a functlon n

 whose input data are equally spaced.

9

BO4FS 0184 ; 13

51 ST 7ot A B R D1 e

| O I, ‘I’@Waﬁw
WL

' When is Newton s d1v1ded dlfference‘ -

formula used ?

| WWWWMWN? ‘

‘What do you mean by numer1ca1

1ntegrat10n 2

SRR S W @

Write the formula of first derivative at
X=X, for three equally_ spaced point.

x= xoﬁﬁﬁﬁﬁwwﬁﬁﬁﬁ?ﬁw -

' WWW\

~Co’nt_ti:l. |




() What is the degree of ﬁ'x} in Trapezmdal e (¢) Construct.a divided dlfference ‘table

| rule? . o | ~ from the following data. .
| Trapezdidal, &S fix) I O ﬁmﬂ? ' : ﬁz" "WTGPM' eI X
i - ) Where is Euler's method used o ‘X -1 1 2 .3
} L AR G F© JIF IR A2 ‘ 7y 2115 12 3
. S . - . . (d) What is numencal method ? Give an
} [l W W rite down the value of L f(x)dx by T : - example of its application. :
g /W 4 o C ' WWWW@@TN?WW@’—
; ‘ : hen [a,b] is divided -
.x‘ trapezoidal rule when [a,5] ' PP O Tz
| into two subintervals.
| | B ) C : (e) What is extrapolatlon ? Name an
v I | 5 Trépezoi d;.l rule I TS J‘ Fl)dx I - - : extrapolation method
| “ ' . ' - Extrapolation Wity = <«
|| | : , fow 41 27| _ extrapola’uon
; . . ) ) . _ . Answer any four questi f :
2. Answer the following questions Ny 2x5=10 ? following : ?f uestions from 1:I;ex4-20.
g . . o relation— ' S (a)  Solve the following system of .equation
(a). Establish the , - by gauss elimination method :
STFRCO! FeAH FA— Gauss elimination “&f R IR ST
L graU-v=l “ .
(b) Evaluate (3 4% ) ¢ : | o 2x+2y+4z=18
o o ‘ , ' ‘ x+3y+2z=13
_z_&i » : ' 3x+y+3z=14
E . .. ° . .
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(b) Show that—

' | (f) Given CONS It o y =1 for x=0,
YA T— | XM Ube s
A ; _ ot - Find y approximately for x=0.1 by
0 s=v@-v)" U Euler’s method.
(M) EA=AE [ dy e
() Using Newton’s forward interpolationi "IL o =iz T Y+ x O x=099E« y=1]|
formula find the cubic polynomia *i .
which takes the data from the following | | SRERS AT TRE N x=0.19 AR y F
table. _ w W e fRef @Tl
FIehas e Sreed 14 IR TR oS 4. Answer ariy four questions from the
SrEl 4 (GRSt <ot femifass wzem A | - following:: ~ 10x4=40
[CERECE - ooiq [Tieal Bif<o! 2% T 3
DO ] 400D L 13 I‘- : (a) Solve the system of equations correct
e s L G e | b - upto 3 decim:  places using Gauss-
(d)' Obt ; _ 3 ; : e ' Seidel iteration method.
ain piecewise linear interpolating E : i
polynomial for the data given below : Gauss-Seidel ltein%t;on Ao IR
o SifeE TR0 2o i Shye - A \ﬁwﬁ@i% "j'@ﬁ CONGS TN1T 3 V7oifSs e
WES el
fed £ 10 R ‘a
Ui S e s s 200 73 | : 10X, + Xy + X3 =12
(¢) Use Trapezoidal rule to find the value - | 2x,-+10x%, + x, =13
6 dx { | +2x,+10x, =14
of Io e by taking six ordinates. | 2x 2 3
. B | (b) Solve the system of equations given
=61 S@SiEicel Trapezoidal &3 IR IR below using Jacobi iteration method,
(2l .  Use the initial approximation as
. q (e |o"|¢ !
J.ﬂl-kx) rmﬁ"ﬁWl x‘.:O;I=1,2,3_.
| -Bo4rs 0184 17 Contd,
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(@)

WWW@%WWMW‘
WWW\WWx 0;i=1,2,3
4xl+x2+x3 =2 .
X, +5x, +2x5=-6
X + 2%, +3x3 =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).

HBIeTE! AT 7! Tt | Feh “<pieget

ST 7 CloR TR FRI AN 2 6% R

@51 IRyl oF @Bt wyRY il vt fma

@ﬁmvﬁtmaam%ﬁw‘ |
x:|ij2]3l4a] s | 8}
y:| 1| 82764125 216\343\51%

Derive Lagrange’s interpolation formula,

Find the interpolating polynom1a1 from
the data given below : :

wm@WW&@W\WWﬁ
wets fral ooy Setm Jeei Bieat
x: 1 2 3 4
y: 2 4 8 16

BO4FS 0184 18

(e) @

(i)

x _ A? é:‘c Ee* -
e-E AZe* . .5

0 Find the integral

‘u:sing Trapezoidal rule, Simpson’s 1

rule and Romberg integration.

© Bo4FS 0184

L

- data’ gwen below :

: 2Fﬁy(l) Tfered e

Name the difference formulae for
finding approximate derivatives
based on using a straight line to
1nterpolate the given data. Use‘

them to estimate Yy (1) from the

S

-4 Wem%@ﬁwwmﬁﬁm |

ﬁ@ff@@a@mﬁm‘ﬂwﬁmw

x: -1 0 1 2 3
y: h 1 2 4 8
Prove that
(== =)

dx
]121+x
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| (gPriRw o, B %«#aawawef
e R [ A

(9) What are the two types of methods for
finding numencal solution to ODE?

Name one method from each type. Solve
using Euler’s method : 2+2+6=10

ODE iyl a1 73R TR =mfe fe
Maqummwwﬁw
IR FAE
| y 4608t 05y |
y(0)=2 for 0<t<4
h=1 ~

o2 dx
(h) Evaluate _[0 Z1a
method

a’saznﬂ% %ﬂ%wﬁ
s

using Romberg’s
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