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MATHEMATICS
( Honours Generic/ Regular)
Answer the Questions from any one Option.
.~ OPTION-A
(Real Analysis)
Paper : MAT-RC-4016/MAT-HG-4016°
Full Marks : 80 '
Time : Three hours
OPTION-B
( Numerical Analysis)
Paper : MAT-HG-4026
Full Marks : 80
Time : Three hours

The figures in the margin indicate
~ Jull marks for the questions.

 Answer either in English or in Assamese.
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"OPTION -A
s " (Real Analysis)
~ Paper : MAT-RC-4016/MAT-HG—4016
1. Answer any te}n(of the following as directed :
o 1x10=10
o Rz wehrq Rt SR Tew 3 ¢
(i) Express the interval~.[a, b] as a subset
of the set of real numbers in set builder

‘method (*‘
[a, b] ST ST A ﬁ\‘if\'%‘ uﬂBT |
ToPiRe(S IR g d

i) Wr_ite the Supremum and infimum of
the set of positive integers if exist.

LA S TR FEFOBIR AT THHA i
sifRY. fssiw Refa ==

(ii)). Write true of false :
“The set of real numbers is the
neighbourhood of each of its points.”

W @ Py B s
mew\iﬁmwmﬁwm
ﬁf_@m”
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(Y

- {(v)

(v)

Define a limit point of a set of real
numbers.

Ao B b [ Ak Wa
Define a Cauchy sequence.
5! e @R et

Find the condition such that the

" positive term series l+r+r®+-e

(vii)

converges.

Lprtr? e (AT oS (ATCE H(SAN

4@@@%%@@“

When is a series said to be absolutely
convergent?

ot @Bl T o SR @

(viii) Find the limit point of the set

(ix)

}'{l/n:neN}.
| {1/n':neN} S<OUOR I R el |

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

- @ forg e

AEfS @B T WS [ 17
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' (x) Give example to show intersection of
infinite number of open sets may not
. 'be open.. "
AR RS CW";[G?N @ W"ﬁa RGE S,{@
Aoy e w\sﬁm IS *«m“ © qI8 AN |

(i) 'State the ‘order completeness’ property
' of the set of real numbers. :

- Wﬂ\mﬂ@ﬁmwm %mzm
T | |

(ai) Express the set S={xeR: 2< X+ 7 <9}

‘ in' interval notation.

S={xeR: 2<x+7<9} WS CBI?ISW
QTTWWI :

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

ama@ﬂ\ﬁwqmﬁmwmmr

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

<Y mﬁ%&fﬁmm TR 5 R |

(xv) Which of the followmg is nelghbourhood
of the point 2 ?

RN @ e o ﬁmaﬁaﬂ@ ?
@) ]2, 3[, (b) [1,3], () 11, 3[, a) [1,2]
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Answer any fi ive of .the followmg

o ﬁzmwmw-w,e |
(a) Show that the set L .
RN S 1.1 -} e neither’

3] 7] 2: .2’ 3: 3: '. FIS‘nelthe?

open nor a closed set. .

- 2x5=10 -

m@mm 53 ; 2! .2: 3,:. 3)
RO T& A I AR T

(b) Define uniform continuity of & real
© function.’

Wwaﬁammﬁwvfmﬁmr

{c)’ Find the supremum’ and infimum of
~  the following set ;

' Ww%f%c%ﬁaﬁéf%ﬁmmﬁﬁ%ﬁﬂﬁm
Afr s

.{1+—(i:neN} '

n :

(d) Evaluate (¥ 7 31) ¢
. x?—.4'
im
x-2 x-2
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(e) ~Show that the series Z -;l- does not -
converge S ‘

mznar Z m%wfw@mf

(ﬁ Show that (CW{@?\:T Q)

 1+2+3+4++n _1
lim 3 ==,
n° , 2
(g If G and H are two closed sets, then
prove . that GﬂH is also a closed set.
o G HE RS =, e @ GNH

e @5 T WL H|

e siames

(h) Show that the function f(x)=|x| is

contmuous at x=0.

oed @ f(x)=|x| TR x=0 Rge
ARt =

3. Answer any four of the following : -

o , . . 5x4=20
©R Rzt sifoid T& 3 ¢
{a) Show that every uniformly continuous
function is continuous in an interval.

ﬁmwwaﬁw—wwﬁﬁ@w
aﬁtwmﬁfﬁw '
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v R T

(b)

@

(@)

(e)

If Sand Tare two subsets of the set of |
real numbers, then show that '

(SUT) =S'NT".

W S TWWW@[%@M@”‘@ S

e @ (sUT) =s'NT7".

Test the convergence of the series

21 3

L 11 N o
14 =+ =+ (RN SO 4t 7|

Show that every bounded sequence with
a unique limit point is convergent.

memmwﬁ@ﬂmﬁiwmﬁw
Wﬂ@ﬁ@@l -

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

-that x<n.

g N (T AR AT A % AR G
Wﬁ?ﬁﬂaﬂnnmmnn =

Prave that every bounded sequence has

a limit point. .

m{wmmﬁﬁwwaﬁmﬁﬁ
AT |
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..(g) Prove that the limit of a function at a

: ‘point, if it exists, is always unique. |
oredl (@ I TE GBI 5IN TN AT, (ST

& wfEsm =1 |

() Define removable discontinuity of a real
E function. Give an example. -

Wwamﬁﬁaﬁﬂﬁmﬂmﬁm'
?W@xﬁhﬁﬁﬁ%@lﬁﬁﬂ

~

4. Answer any four of the followmg

10%4=40

o ﬁk#nwrsﬁﬁ#aimﬁ=smé

(a) Show that the function f defined below
is discontinuous at every pomt

O (=TS i1 f wien! S Reqes
fRifoe ¢ '

f)=1, if xis irrational
M < iR skt
and  f(x)=-1 if x is rational

M B ARG
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(b) () Show that the series .

__2_+§'—Z-+'--- is convergent; '
' @ L=

M@ 2757377

o SIS

(i) Show that the limit, if exists, ofa
convergent sequence is unique.

| WET maﬁwﬁﬁmmﬁﬁ
e = (ST T T '

(c) Define absoluté value of a real number.
Show that for real numbers x and y
1+(3+3+3)=10

'Wﬂmcﬂ%‘ﬁmww\wml’@tw
MG x WP yI AR ﬁﬂT‘TW @

6 |ayl=lxlly]
(i) |x+y|<IXI+|y|
'(m) Ix yI>|(|x|-|y|)l
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{h) Prove that lim f (x) exists ﬁni’t‘ély for a
real. functlon f if and only 1f for every
£>0 there ex1sts a nelghbourhood N

of a, such that [f(x)—f(xl)| <¢ forall .

x, x,eN and x, xl;ta
el 1 C«JWWWRW hmf(x)

%@ﬂﬁwwm £>0 AR aF
<ot aiforae NV AR, TS FHET x, xleNa

e | f0)-fa)l<es % x#a.
(i) Prove that every convergent sequence
" is bounded but the converse may. not

be true.

orqedl (@ AfSet wﬁﬁl S ARIE el

g T oo SRt o) TRe AR
() Prove that sequence _{xﬁ}_. where

x 3n +1 is monotonié‘increésin‘ and

o T The2 g
bounded Also find its limit. -

3+3+4" 10

et T (@ S ) TS %, = i’f;
e T, SR | R b Ry e )

e——————
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OPTION-B.
-(Numerical Analysis)
‘Paper : MAT-HG-4026
1. kAnswer the4following questions : 1%10=10
e R e e g |
. _-(a) CIf 'x(o? y(o), z© are the - initial
approximation of % Y; z respectively
then what is the first iteration of for-
- the following system of equations by
Gauss-Seidal iteration method ?
 ax+ by+cz=4d,
X +byy+cyz=d,
: a3x+b3y+csz='d3 ’

W JC(O), y(o’, Z,(o) F x, y, z?Wﬂ‘W?& |

S S T
al",c"'bly"'.clz.:dl.
AyX +byy +c,z = d,

- A3X+byy + 3z = d,

3 (Sem-4/CBCS) MAT HG/RC/G 19



2

(d)

(e) .

(9)

(h)

3 (Sem-4/CBCS) MAT HG/RC/G

What is the (n»+ 1) th order differehcé of
the nth degree polynomial ? o
n®F TGH T2 AR (n4 1) o T

IccER - S

What is meant by interpolé;ioh ?

E{raluate ~Asinx.

Asinx- ﬁﬁ |

State the forrriula for Simpson’s %rd.'
rule. ’ :

fooion L ow fRas Wﬁ'«’m |

What do you mean by numencal

differentiation ?

: m\mmqﬁﬁ%mﬁ

Write down Newton’s  forward
mterpolatlon formula

ﬁ%ﬁmwmﬂﬁma@m%ml

Mention one advantage of Lagrange s
interpolation formula. -

STslieq SRR AR Bt AR T 4w
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(i) When is a numerical method used .for'
 _solving an ordinary differential
equation?

51 AR SRR AR T T A
o AR omfe IR I =W 2
i () Write the rélation between E and A
| EWR® A T B |
(k) U y=f(x) and h is the interval of
differencing them, find Ay,
~ corresponding to the value x,.
;M Y = fx) o h SRR A T, (0
X MR ORI Ay, Rl

() Give the geometrical meamng of
- trapezmdal rule. :

- Qe e e i frat

(m) Express the followmg system of .
_ équations in matrix form :

T%mﬂwﬁmq SN C’T\?‘N’W»
Raukak

XxX=-2z=4
2y-3z=5 o
. 3(5em=4/CBCSI MAT HG/RC/G ‘14
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(n} What do you mean by AT ?
AT PE R

(o) Naine two interpolation formulae when
the values of the arguments are not.
given at equldlstant intervals.

| TR SRS F R I 5B W@@*ﬁ TR
I o) :
2. Answer the following Questidns: 2x5=10
(a) Evaluate: |
R R e
Az eax+b -

'(b} Form the d1v1ded dlfference table for
the following - data : :

w—ﬁmwﬁwwﬁsﬁ—m@aaw
x % 15 '22~
| y : 7 36 .160
(c) Given uy, =3, u =12, u, =81, |
| Au.3;=200’ vu4 =100} us; =8, find As'u0
ﬂﬁ uo =3, u1=12, u2=81’ .

| Asuo' ﬁ‘fﬂ 40|
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" (d) Prove that
SRR e
(1+A)(1 v) 1

e) Fmd the -third d1v1ded difference with
- arguments 2, 4, 9 and 10 of -the

function f(-)lc_)=x3 ~2x.
XTTA2, 4,9 R 10T f(x)=x3—2x.

) Prd;fe that E =.,1_—\7‘. .
o @ B 1o

) . Which methods are used for numerical
integration ?

mmmﬁsﬁwﬁ—ww
5 =F

(W Prove tha_t
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3. ~Answer any four questlons from the
following : _ - 5x4=20

R e 51fbr 2R Tel 1 ¢
(a) Solve by Gauss elimination method :
AT o ARSI 5
2x+2y.+4z‘='f148.'A |
x+3y+2z=13
3x+y+3z=14

A Ee
Jex- the

' P1 that. e* =|2 |ex. 28
(b) rove a . (E Azex H
1nterval of dlfferencmg being h.

e @

. 2 ‘
et =| A e, Ef TS SR T A
E Ae™

(c) Prove that
M @
U, =Uy + Aux_2 + A2ux 3 + "'-+ Anu

(d) State and prove Lagrangc ) 1nterpolat10n
formula.

MaNGT RGN AN &l e 2t 1 |

3 (Sem-4/CBCS) MAT HG/RC/G 17 | Contd.



(e) = From the table of values below compute - /
' 2

dy y o
.Eand?for.x:l. S ;
T B T (BT Al x =1 e 2

x: 1 2 3 4 5 6 | J
"y -1 8 27 64 125 216

. , i

dy B —x .- ' | | .rJ

() Given Ex——y-x—'x with y=1 for x=0.

«

Find 'y 4approx‘imately for x=01 by-

Euler’s method. 4

dy _y-x .
mmdx-y_rxﬁwxl‘oamy:l, _ ;:’
SIRARR =& (S R R y 3 AN T Refa .
=l .

(g) Using Newton’s forward interpolation
formula find the cubic polynomial which
takes the data from the following table :
FEB ST et [ I R 5 B
ol (OFTR it b1 Famifer = i Refr =t s

x 0 1 12] 3

fxab vt 121110
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‘ (h) The following’ ‘table glves the veloc1ty of
a body at time t:

T%@ﬂwmﬂﬁWtW
i et sz 8 _ ‘
el 10 11| 12 183 |14
V| 431 477 | 52'1 | 564 | 608

Fmd the acceleration at t=11.
t=11 TR TGO Vm e ol

4. __Answer any four questwns from -the
following : : . 10x4=40

woR [l sifebr el Tes 39 ¢
(a) Solve by Gauss-Seidel 1terat1ve method
of the followmg equations :
10x1 +x2 +X3 =12
2x1 +10x; + X3 = 13
2x; +2xp +10x3 =14

- siiT-fawe ARG Fmled QIR TER AR
(251 AN 0 3 -
1A0x.1 +'x2 +x3 =12
20, +10x, + X3 =13
2x1+2)§2+IOX3 =14
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(b) . State and prove Simpson’s 2th rule.
Using this rule, find
1 dx ‘
‘[0 1+ x |
ey 2 wmﬁmmmqwnﬁ”
At w R
dx

2 .

T

(c) @) 'Flnd the missing values in the .
following table: S .

Tﬁmwﬁwwﬁ%ﬁvﬁw
x : 45 50 55 60 65
y @ 30 — 20 — 24

(i) From the following table find the
" number of students who obtained

-less than 60 marks : 5
O BT 1 60 TS AW
ST 91 Ya-RaR ey ffa w1
Marks No. of students
(FR) (e @3 AR
30-40 41
40-50 52
- 50-60 61
60-70 45
70-80 41
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(d) Explam modified . Euler’s rnethod for
solving the first order and first degree
-dlfferentlal equatlon .

—=f(x,y) |

A . . d ; 3 - .. . :
. Hence solve -&%=1'y Wlth the initial -
_con'ditiori x=0, y=0.

aﬁ'am'mmawwﬁﬁ%ww#
= f(x, y)

w\mrﬁ— W?aﬂﬁ %ﬁa TN ﬁm'
A |

i’mw —&2—1 ywwa%mwm

W?I\':x()yo

(e) (i) Using Romberg s method compute

) l‘
I= l——dx correct to 4 decimal

places. : S

I—ﬁ dx4mﬁ¢wm?am
'@'%\Kﬂl
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- (ii)v Find the polynomial functiOh f(x)
given that f(0)=2, f(1)=3,
f(2)=12 and f(3)=35. S
M f0)=2, f(1)=3, f(2)=12 W

f(3)=35 T (B f(x) I I .
Fereo! [N =t |

n (i) Determine the function whose first
difference is 9x? +11x+5. S
TS [l AN ST SRl el el
RALS
9x% +11x+5
‘ (i) Prove that
LS e o
f@) = F@)+af @)+ R £Q)+ A1)
: : S
@ () I f(x) is a polynomial of nth
degree in x, then prove that the
nth difference of f(x) is constant.

| . 7
ﬂﬁf(x).aﬁtnﬂmasﬂ%aﬁ@

(% 21 W @ new Reiftrs wgg
9] 435 97 |
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@) If f(x)=4x®+3x*+2x+3 then

()

_ find Af(x) Ce 3
i f(x)= 4x° 352 +2x + 3 (0T
A f(x) Refa 1

Define divided difference. Prove that—
Froiftre Sew e fuat | ewid St @— |

(i) the divided. differences are -
symmetrlcal in their arguments;

o wEdN et IR (FI©
s ; :

(i) The nth divided differe.nces of a
~ polynomial of -the nth degree are

constant.
G5l TR (RS Roifers e’ I ol
43 A
1+5+4=10
(i) Find the maximum, value of y= f(x)
from the following data:
o (FqEe IR IR Y = f(x) 7 5RE AW
fFfa e |
X 0-2 03 04 |05 0-6 07
ﬂx)' 091801 0-8972 {0-8870 | 0-8860 | 0-8930 |0-9085
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sinx
n

'correct to 4 decimal places using

Simpson’s rule and Rombergs
Integration.

mmmmﬁwwaﬁ

fo( Smedxw%b‘ﬂ%W‘ﬁasmﬂm |
Rfgwn |

() Find the value of L(I-’r \dx

- MAT HG
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