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MATHEMATICS
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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  /5/

i s |
( Numerical Analysis) -\

Full Marks : 80
Time : Three hours

The figures in the margin indicate
Sfull marks for the questions.

Answer either in English or in Assamese.
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(iii)
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 OPTION-A
- (Real Analysis)
MAT-RC—40 16 /MAT—HG—40 16

.Ariswer‘ any ten of the followmg as dlrected
) "1x%x10=1 0_-

WWWWWW

Express the interval [a; b] as a subset

of the set of real numbers in set builder .
' rnethod

b] W Wa V{\W 7[\?%3 6]3‘1
Gopiefs Ror et

Write the supremun and mﬁmum of
the set of positive integers if exist.

Wmﬁﬁ\mﬁ\maﬁ%wm
offed P GRS T

Write ‘true of false :. _

_ «The set of real numbers is the
neighbourhood of each of its points.”
it o oy forar s
Wﬁ\mﬂ\ﬁwmw <51
afec””
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(iv) Deﬁne a 11m1t pomt of a set of real
numbers.

TS GO ven ReE et
(v) Define a Cauchy sequence.
=51 S GOR e

(vi) Find the condition such that the

positive term series 1+r+r + -

converges.
1+r+7r24. *ﬁl‘“ﬂ?ﬁ AT C?ﬂm Wf“’l‘l@l
Cﬂ?ﬂ?ﬁ“ﬁcﬁr |

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

mamca%mwﬁa@@at®?

(viii) Fmd the limit point of the set
{1/n: neN}

5 {1/n:neN}'ﬂ<€’|fo'cB‘ﬁm R Refm o211

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

W & By Fare
ﬁ‘*‘ G HES Gl & ﬂ\if'\"iﬂl”
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(x) Give example to show intersection of
infinite number of open sets may not
be open.

TR RS (MYE (@ S TR_AF TS

2] e ARSI & AZ® T58¢ AAIE |-

(xi) State the ‘order completeness’ property

of the set of real numbers.
qEE ALAE FOOR TG F2Bg 4575]
G

(xii) Express the set S = {xeR:2<x+7<09}
in interval notation.
S={xeR:2<x+7<9} FSEF TG
Foe AT 4 |

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

G5} Y& Fzfes Snigel fra sl srais w2 |
(xiv) Give an-example of a set which has no

limit point. i

51 Ffex Twgse wal TF @I 5w T iE )
(xv) Which of the following is neighbourhood

of the point 27? .

A @A TS 2 RrohE afer = 2

(@) ]2,3[, (0) [1, 3], (& |1, 3[, (d) [1, 2] 5

\ v

- Answer any five of the following :

2x5=10
O RIgHe 2551 Teq w54 ¢
(a) Show that the set
{1'_1 B R e e e it Ve
O AAB IR Bt }1s_nelther

open nor a closed set.
: 31 1L
&% l;—l) e fae T, PR
RO { G o }
RO T A 5 A 727 |

(b) Define uniform continuity of a real

functlon
EI T GBIR T SRR Feew gl |

(¢) Find the supfemum and infimum of -
the following set :

O RSB A T i s S

ey =
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(e)

(9)

(h)

Answer any four of the following:

1
Show that the series ZZ does not

converge

e @ Z— CaTICo! wfeAa) T2 |

Show that (yedl @)
S L S
lim "2 5

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

I GOR H % wghe o, g & (@ G H
@ bl T AT ||

Show that the function.f(x)ﬂxl
continuous at x=0.

et @ f(x)=|x| ®wEl x=0 RIS
bz 2 |

{a} Show that every unil
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iformly continuous

al.
function is continuous in an interv

eriel 1 (3 51 SRGAETS SRR
@Bl AR SR |

5x4=20 -

(b)

(c)

(d)

(e)
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If Sand T are two subsets of the set of
real numbers, then show that

(SUT) =8’ N1
T S = TWH\W@‘TGWE%@@Z@
o @ (SUT) _s s

Testhtliex convergence of the series

C&%W‘fﬁﬁﬂi

Show that every bounded sequence with
a unique limit point is convergent.
({edl (A @SR 5w [ 2=l ‘Eﬂ'ltET offqam
S SIfSAR] S

Prove that for every real number X

there exists a natural number n such
that x<n.

oI T AfSTO! AT A 2T AR B
Wﬁzﬁvﬁam n AT, ACS x<n 7|

- Prove that every bounded sequence has

a limit point.

Wﬂbﬂmwmmmmﬁﬁ




(9)

(h)

Prove that the limit of a function at a

point, if it exists, iS always unique.

@edl @ qfir e ol DI A, (ST
7 wifestm = |

Define removable discontinuity of a real
function. Give an example.

A T GG ARSI RPZAS kel
e 51 Tzl |

Answer any four of the following:

Toq

" (a)

10%4=40
frpizal Bif<5IT Ted I ¢

Show that the function fdefined below
is discontinuous at every point:
el @ woTs Wl f ! A K
fRifo ¢ '
flx)=1, if xis irrational

7 Hfﬁﬂ‘ﬁ@ﬁﬁmﬂﬁwy.m
and f(x)=-1 if xis rational

it 51 AAReE A
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{b)r (i) Show that the series

(c)

IL b e ’
- 5 + 5 = Z 1s convergent.
5
NG b L,
: 2383 A4
CHITCE! ST |

“(ii) Show that the limit, if exists, of a

convergent sequence is unique.
S

el (F, I SSAS! S~ 53 {79
ﬁ;@ CrNACIAT T GFF |
Define absolute value of a real number.

Show that for real numbers x and y
‘ 1+(3+3+3)=10

AT Y GBI ST AT A<l Wl | 751 A%
U x % y I @ G499 6 @& :

60 |xl=|xly|

(@) |x+y|<|x|+|y|

(i) |x-y|=|(|x]|=|y|)|
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(d) Prove that a set is open if and only if

its complement is a closed set.
oSl 91 (@ Ol AR & =W M S AR
3 25T @Bl T KRS =W |

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

o5 91 (T AT RN GBIF g 9ol #iRam
=7 I o= Az 5 G5l 1 S 77 |

() 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

Ixn+p_x"l<‘9 for all n>2m, p=>1.

@yedl @ 9l SE ARTm REIE ARG
i 2118 56 2 &9l £ > 0 23 OB GEF
@2[\@5 A m ﬁ(ﬁ 29, qte |xn+p—.xn‘ <&
ﬂﬁian,pzl.

(g) Prove that /2 is not a rational number.

el T/ (@ /o <O SARCTE TR T2 |
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(h) Prove that lim f(x) exists finitely for a

X—a
real function fif and only if for every
£ >0 there exists a neighbourhood IV

of a, such that | f(x)- f(x;)| < & for all

X, x;eN and x, x; #a.

@Slel 1 (F 901 S T 9 (Faw lim f(x)
fire = 4f W= T2 AR ¢ > 0 I IW aF
ao1 elfsr N AR, A0S FREN x, xeN I
AR | f ()= f ()

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

Fedl (@ elfetsl SRl See ARk =
&g R Reqe Tfem! 7o 9=1e |

<&, X xlia.

() Prove that sequence {x,} where
ol '

n+2
bounded. Also find its limit.

Xn is monotonic increasing and

/ 3+3+4=10
<&/ o . >\
PR, 1S L 5 NN 2 5 3n +1
5[/ /a0 S il S ==
e\ /gt I, A | T o 7y el <1
NG _ ,.—-'{\.‘.;.(‘.;-"” an e AL T3,
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- OPTION-B
( Numerical Analysis)
Paper : MAT-HG-4026

1. Answer the following questions:. 1x10=10

x(o), y(O)’ z(O)

(a) If
approximation of X, Yy, z respectively
then what is the first iteration of x for
the following system . of equations by

Gauss-Seidal iteration method ?

arewsther initial

ax +by+cz=4d
a,x +byy +Crz =d,
. asXx ar bsy +CaZ = d3

T x@, 49, 29 @ x, y, 2 0T A= =

(OrE OETS SR TR AP TG NS
fBes oAy AROE xJ U TMo fF 2
IGEIIR

T
- W alli e
ra LOUROA N

ax+by+cz=4d %
ayx+by+cyz=d, ]{/ o

> ST A
azx +byy +c3z2 =dj if’f G/
=

3 (Sem-4/CBCS) MAT HG/RC/G 12

(b)

the nth degree polynomial ?
SN AEiE J2om JEE (n+1) O3 &= T
& 29 2 '

(c) What is meant by interpolatiogl/?ﬁ—:;;ﬁ?}
ey oty 2aokan Cofio

(d) Evaluate Asinx.
Asinx, e |

(e) State the formula for Slmpson7“%rd
rule. i
foroeioeia Lo e @t

() What do you mean by numerical
differentiation ?
AT SRTeTE ﬁ%‘(ﬁ & 3= ¢

(g Write down Newton’s forward
interpolation formula.
fIEha St STeeew 0! {4

(h) Menﬁon one advantage of Lagrange’s
interpolation formula.
oG STEE AAHR dbl R T [ |
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What is the (n+1)th order difference of




()

0)

(k)

U,

(m)
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When is a numerical method used for
solving an ordinary differential
equation ? '

9B FAIRe S A A w0

el ARRE ‘?ﬁl_ﬁ_d'l?i?iﬁl—ﬂ ?

Write the relation between E and A.
E SR A § A=E0o! &0 |

If y=f(x) and h is the interval of
find AYp

corresponding to the value x,.

differencing them;

W Y = f(x) U h STEEER Pl 7, (509
Xo FE Fa© Ay, @ w4

Give the geometrical meaning of
trapezoidal rule.

(Groe 20%e [FeE Sifsifes <=l fa |

Express the following system of

equations in matrix form :

G IR o bl | W M o WG R T B A [ BB 30
a3 E s |

2x—yY =3
xX—-2z=4
2y—-3z=95

2. Answer the following questions :

(n) What do you mean by A™ ?

AT Jleres fF @ 2

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

ST SRS H2iE S A 0] ST e
s e |
2x5=10
o9 al ePtdies Bed 1 ¢ ‘
(a) Evaluate:

s fefa = ¢

2 ax+b

Ae

(b) Form the divided difference table for
the following data:

e [l oI A Rieifers oaed (63e 994
sion 18
S-S SIS MO D)
_ Y e T 58660
(c) Given 'uy, =3, u; =12, u,; =81,
uy =200, uy =100, us =8, find Ay
e =i e 0 u2=81

’€\ -»\‘\
L7 LY

Nug ﬁcﬁr &4 |
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(d)

(g)

(h)
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Prove that

2 9

l+A)(1-V)=1

Find the third divided difference with

arguments 2, 4, ‘9 and 10 of the

function f(x)= x> -2x.

xJIIMG2, 4, 9= 10 IAE f(x) = x° —2x
T wo i [eifers wreg f[da 3= |

Prove that E™' =1-V.
qA TN @ E L =1-V.

Which methods are used for numerical
integration ?

AR S A T T Awfe eE w1
= 7 o

Prove that

] QIS

A (n Cr-41 ) :rlcr

Answer any four questions from the
following : 5><4~2Q
o@ [Reiee oifeG! e[ TS 41 8
(@) Solve by Gauss elimination method :-
SiiTTE ST AFOCS FAA T 3
20+ 2y dzi=18% :
x+3y+2z=13
3x+y+3z=14

( A sBe

(b}_ Prove that exzkfjellﬂ?ex the

2

interval of differencing being h.
@gedl (@
2

f X
Bl Sl 22 _ S TS S h.
{ saien

(c) Prove that
sl == 3

2 AT
U, S T AT S ANT SRt ANGT

(d) State and prove Lagrange’s interpolation
formula.

TaliET STEEEE FAco! Bl Wi e 4l
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The followiﬁg table gives the velocity of

(e) From the table of values below compute (h)
dy G | a body at time t:
- dx ddx for x=1: | OoTe Sl I (GIETRTS bl TR t AT
dy @l Tl e ¢ |
0o Gl Tl PG x =1 £ - :
T i TR e D e T R
d? | v|431| 477 | 521 | 564 | 60-8
dx” Find the acceleration at t=11.
co 200 . t =11 FEe I\EOR Tl [efm w4
R SRR SR OIS 6425 216 .-
. GG 26 vy 4. Answer any four qﬁestions from the
() Given 7, = 75 With y=1 for x=0. following : 10x4=40
Find y approximately for x=01 by o=@ [ArPIee bIf<b! 24| Ted o4 ¢
> Tty (a) Solve by ‘Gauss-Seidel iterative method
Gy Y of the following equations: :
ﬁ‘fﬂwdx y+xﬂ\9x OF3@y=1. : :
ﬂiﬁﬁaﬁ%rwﬁﬁyamﬁmﬁmﬁcﬁ 103 +x, + 65 =12
eS| | 2x; +10x, + x3 =13
(g) Using Newton’s forward interpolation - 2% +2x, +10x3 =14
formula find the cubic polynomial which '
sty 8 m@ww%wﬁw—wﬁw

takes the data from the following table :

(OG- SIS S 71 LN FR ToTo Tz (B! LA T 8
1 (SR~ b1 T st i) el 41 2 |
L L L Yyt 2, +10%, + X3 =13

2x; +2x, +10x3 =14 A&

il BT o (T 1 O
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(b) State and prove Simpson’s

(c)

3 (Sem-4/CBCS) MAT HG/RC/G 20

2 th rule.
Using this rule, find
i b
'[0 1+x
e 2 ﬁx'{—cﬁ%ﬁnwmqwnaﬂi‘
sl ?F?I’{Tﬁ' Bas|

2

L (Ghe
j 2 ﬁ'ﬁﬁﬁ“ﬁl <9 |
OS5
() Find the missing values in the
following table : 5
Sl S S OS5 E60) . 65 j
g B SO ey A |

(1) From the following table find the
number of students who obtained
less than 60 marks: 5

ST ST 2191 60 THIOCE 5 799
e T Ta-TaR Al Fefm w5

Marks No. of students

SON LY 41

40-50 50

50-60 61

60-70 45 g 008
70-80 41

(d) Explain modified Euler’s method for
- solving the first order and first degree
differential equation

%=f(x,y)

) bt
Hence solve ay= l1-y with the initial

condition x =0, y:O.
<GBl AT Al O 2N Tio 4% Sigas T3

ay _

dx—f(x,y)
FCATe T2mE G A w9 FUses!
ENEEsI

0 d
ZdE 2| Iﬁ“—‘l—y SR T [RLECB] Tl

<] ?TG X — Ouailyi=O8
(e) (i) Using Romberg’s method éompute
= _[) _dk correct to 4 decimal
places. 5

@R et GEmr o=

a2
gl 11 dx 4?‘1](51?1‘471’@‘-7?{

D
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(g)

(it)

@

(it)

(1)
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Find the polynomial function f(x)
given@ethat WA (@)=2"" f(1)=3,
f(2)=12 and f£(3)=35. 5

W f(0)=2, f(1)=3, f(2)=12 TR

f(3)=35 T (90T f(x) I I
(o] e 4 |

Determine the function whose first

difference is 9x° +11x+5. 5

TS WAl ALY TGRS 2F] TEICD] wieE

o

'9x2+11x'+5'

Prove that
25 =¥ "

(@)= f3)+Af (2)+ A f(1)+ A’ £(1)
, : 5

If f(x) is a polynomial of nth
degree in x, then prove that the
nth difference of f(x) is constant.

75
I f(x) @bl n 993 TPRE [ =@
(SCT 2501 591 (@ nod Reitrs w@a
@bl 55 = |

@ 1If flx)=4x® +3x" +2x+3 then
find A4f(x)- 3
TR f(x) = 4x° +3x% +2x+ 3 (ST
A f(x) @ =t
(h) Define divided difference. Prove that—
Reifte s Al | g =9 @ —
(i) the divided differences are
symmetrical in their arguments;
S ;

(i) The nth divided differences of a
polynomial of the nth degree are

constant.
G5l 927ME CFa© Reifere o19d 5w 9o
A< 24 |

1+5+4=10

() Find the maximum value of y= f(x)

from the following data:

e (53Fe 9 I y = f(x) 7 ofww W
faefa <1 ¢ '

F(x) | 09180 0:8972 0-8870 | 0:8860 | 0:8930 |0-9085
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G)

1 sinx)
Find the wvalue of _L(l-* > de

correct to 4 decimal places using
Simpson’s rule and Romberg’s

integration.

ool [Tas SR (@ISRI9E S 929 R
1072 1 )
Ll+ SI:x)dxa u BI IS ZFE W

e =
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