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- MATHEMATICS
(Honours Genenc/ Regular)

Answer the Questlons 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
Timé : Three hours' '

The fi gures in the margin mdicate
Jull marks for the questions.

- Answer either in English or in Assamese.
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OPTION - A
. ( Real ”An’alyéis ) a
Paper : MAT—RC—40 16 /MAT—HG—4016

1. Answer any ten of the followmg as directed :
C - 1x10= 10

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

[a, b] SEIHE Tr®T vw«’ms ﬂ\iﬁa G

%ﬂs&?‘ f2oI em == |
- (i) Wr_lte the supremum ‘and infimum of
. the set of positive integers if exist.

I SRG ﬂ\mﬂ\m@aﬁs%ﬁmm
Wﬁﬁﬁmﬁcﬁr sy '

(iii) Write true of false:

“The set of real numbers is the
neighbourhood of each of jts points.”

Wl o gy Frar 3
meaﬂ\mmar—m %o
AT ﬁ%
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(i)

R

Define a limit point of a set of real
numbers.

LS éﬁm‘m R @ fﬁzm

Deﬁne a Cauchy sequence

"as‘?twwaﬁaﬂmﬁml

(vi)

- (vii)

F1nd the cond1t1on such that the

p031t1ve term series 1+r+r I
converges.

L4772 4o GG ATS CHITICO! Wﬁn‘%
@?Iﬁb_ﬁ“‘ﬁWI

When is a series said to be absolutely '
convergent?

(fom @B @i o A @R

(viii) Find the limit point of the set

()

{1/n:neN}.
{1/n neN} ﬂ\ﬁamﬁﬁﬁcﬁr Lol

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

Tt ¢ g o e
“Re Ao Wb T T1© =@”
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Lo (x) G1ve example to show intersection of

ihfinite number of open sets may not
" be open.-
| iR RS (TSl (@ @fnsr RIS Ie
HER e O & S TRS M|

B (xi) Stét’e the ‘order completeness property

“of the set of real numbers.

ferat) -

(xit} Express the setvS' {xeR:2<x+7<9}

, 1n interval notation.

S={xeR:2<x+7<9) w\iﬁ‘mmﬁ

FAC AP T |

 (paii) Give an example of an open set which

is not an 1nterval

awrw@f‘quﬁmﬁmmml

(xiv) Give an example of a set which has no'

limit point.

| «qﬁw\ﬁ%ﬁm’#ﬁmﬂﬁ @mmﬁﬁ“ﬁ'f
- (xv) Which of the following is nelghbourhood

of the point 2 ?
mmmﬁzﬁmww
(@123, ) [1,3), (c)]1 3[ @l

‘Wﬂ\ﬂmﬂ\m‘vﬂ@am wﬁ:‘f A

1,2]

Answer any f‘ ve of the followmg

oy ﬁmmﬁrsm%@q‘w"
(@) Show that t'he‘. set - o ,
| ‘{1}_1 1 1171 } o
14 »:‘2.:.-'2: 3: '.31 ‘jAle»‘ne.ltner‘ .
‘open nor a closed set.

'2x5=10 -

- {1';1 11 _l'...}
CW";[\‘B?!T R 233
W\i’ Q) WQTW S T

S (b)' Define uniform contlnulty of a realv

function.

Tmmwmawmﬁf@imaw\wﬁml

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

ww\ﬁwﬁ%%ﬁmm%ﬁﬁfﬁm )
[efa =1 ‘

: _{1+—(lnl)—n:neN}

() Evaluate (3 R ) s
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- (). Show that the series- Z —' does nO‘
converge

e Z i oo 7
Nl "l'Show that ((Fgl@zﬂ @)

i 1£2+344+ . 4n

_1
"n2 -

L)

@

(h) '.Show that . the functlon f(x)—lx | is
4 contmuous at x=0.,

S:l;;%m f(x)_-lxl mm x=0 ﬁ@'

LS

Answer any four of the followmg

A o Y 5"4?0.

" - (@) Show that eve

. Iy unifor
function is co mly contlnuous

ntinuous in an interval.

amquﬂﬁww-www,

<1 M Sffo |
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.‘If Gand H are two closed sets, then
prove that. GNH is also a closed set-

WGWHW ’f“*f?l emcfw @ GﬂH-:

e

)

()

@

.

. there exists a natural number n such

If. S and T are two subsets of the set of
real numbers, then show that ' '

(SUT) =S'NT".

- SR T TR GO TS T (o8

orgedt @@ (SUT) =S'NT.
Test the convergence. of -the series-
1+ L + —1- e

Lt b GRS iRl A9 1
Show that every bbunded sequence with
a unique limit point is convergent.

&l mwﬁ%@ﬂmﬁﬁwmﬂﬁw

_mwﬁﬂ@@|

Prove that for every real number x,

that x<n:

mqaﬁtmmwaﬂnxamaﬁ
Freli® MY n AT, WS x<n A

() Prove that every beun_ded sequence has
a limit point.
Ameammmmaﬁmﬁﬁ
AF
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. An
l swer any Jour of the- followmg

| Wﬁmwﬁmww, |

(g Pr . .
») ove that the limit of a function at &

0
.P int; if it exists, is always unique.

ﬁi‘slffﬁm@|

.. M D
0 efine removable dxscontlnmty of a real

: functlon lee an example.

(a) Show th |
at the functlo
n
‘ vls dlscontmuous at evej:;l::l)ne? below
in

: mﬁl‘m'ﬂ—-m
Rbm: fwwﬁﬂr

f (?C)=1, if 1s ifrational
| L —
| emd f(;c):él if x is ‘raﬁor.la;l-t
R —

3 (Sem-4/CBCS| MAT HG/RC/G 8

10x4=40
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(b.): (i) ~ Show that the series '

1.1 1
l-—+=-—+- is convergent.

2 3 4
SNV G S
e 273 4
caéﬂmuﬁﬁl i

© (i) -Show that the hrmt 1f exists, of a

' convergent sequence is unique.. "
: S

e G, it vsrﬁm?f u:{ma m ﬁﬁ

’r?z— = (0% 2 T ,

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

14(3+3+3)=10

Wﬂiﬂﬂﬂﬁ?-?ﬁﬂﬂﬁﬁﬂ(@ﬁml‘{ﬁw

N eegl<lelolyl
(i) Jx=glz](xl-1yDI |
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d
{ ) Prove that a set is open if. and 01’113’ if

'» q,@n>m p>1

{9

'Cﬁ?l\‘iafcam

its complement is a closed set.

W‘*W““"ﬁ”*\fa—mﬁmmf

Prove
that a sequence of reals is

co
nvergent }f and only if it is a Cauchy

Sequence

._.;etmqwtmammmm |
\ Waﬁ‘mﬁ%‘.
gﬂﬁmmﬁdﬁf s @p .

ShOW ﬂla_t a neces

conditic
ion for a seéquence to be

. Conve

' emstsrgaerllﬁtolsuthat to each £>0 there.
- Sitive’ integer. o
| ' xn : ger m such that . -

+P—x|<8 fora11n>m p>1

Wmﬁﬁséq’amm RN AT

n+p x,(&‘

Prove that ./; .
ve that 2 is not a ratlonal nurnb |
N er.

amqmtmf Qmmmﬂnml
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Sary and sufﬁ01ent _' ¥

. €>O§mm
AWWW\QI]Im%@WIX e

. (n

Prove't'hat' lim f (x) exists‘ ﬁnitely foi‘ a

" real functlon f if and -only if for every.

- £>0 there. emsts a nelghbourhood N.

. of a,-such that |f(x) f(x1)| <& for all :

x, xeN and X, xl;ta |
ﬁﬂl‘iW(ﬁIuﬂﬁWWﬁCﬁ— hmf(x)
figo = <t o Az 2! 550 9@ aT

‘ ﬂ%ﬁzﬁf‘—mmnﬁsa mrm'catx xeN 3

K

»Wlf(x) f)l<e, x, X, #a.

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

be true.

oryedt m'mmmﬁﬁw’@

3 ﬁqiﬂﬁﬁwﬁ—iﬁmmm |

0)
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, pounded. Also find its limit.

Prove: that sequence {xn} where

3n+l’ ’
= — is. monotomc 1ncreasmg and

x~
" on+

3+3+4=10

’mqaszﬂmm {x}‘ﬂ\') X, _3n+1
n . n+2




., |

T e —— .

1.

Answer the followmg quesnons

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

1x10=10

Wﬁmamawmwo

@ I 50 0 L0

_apprommau(,n of x, y

" th

- )
..?Iﬁx e

,‘ fgm.,i
'ﬁﬁnl

the
o z respective
what ig the first iteration of x for

are'

.-a1x+bly+c z = d

Wwwcr B

. 1x+by+clz d
3x+by+csz ds

12

initial

e f
_, Gaus(;ugwmg system of equations by " .
o eidal lteratlon method ?

&me Y, zawﬁﬂﬂﬁ"._ |

“ﬁ%%ﬁaxamfamﬁsi’i

(b)

(©
@

e

(g)

- What is the (n+ l)th order dlfference of
the nth degree polynomlal ?

. ,n—amﬂmaﬁiﬁ (n+1)www_ -
. fFTee S
- What is meant by mterpolauon? .

-Wﬂ{%ﬁﬁsiﬁw

Evaluate Asinx.

Asznx ﬁcﬁl |

State 'the formula for Simpson’s 1rd |
rule. . ' B :

o Low ﬁtma a—c%‘t vty
What do you mean by numencal
differentiation ? .

Ry oreeTe I 5 e 2

Write down = Newton’s
1nterpolatxon formula

forward

'ﬁmwﬁﬁmm%ﬁn

)
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Mention one .advantage of Lagrange’s.
interpolation formula.

mm@ﬁa:wm‘ﬁﬁ a@t‘ﬁﬁ Bt R @zm‘aﬁn
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||

|
[ (i) - When is a numerital method used for (n) What do you mean by A™?

Wl - solving an ordinary differential . o .

] .- . equation? . | BN A i A | . .
e o . (o) Name two interpolation formulae when
| A Bl AR REE| ’ﬁ:ﬂ?ﬁ‘f AL W W _ the values of the arguments are not
| ", L e W\ﬁﬁi AT IS A 2 g0 given at equidistant intervals. =

| S o L TR ST R R A 1 SR
( i~ -0) Write the relation between E and A. - g S
it E 9% Aaﬂ.&. -:'l"f‘ ' R ' : : ' '
f ‘fsl,' o Frati ‘ " 2.  Answer the followmg quest10ns 2x5=10
’{c; - B 4If Y= flx) and h is the 1nterva1 of ' LA W%@wo ' - -

:;;: | _ . ‘ d1fferencmg them find Ayo (a} Evaluate :
w“ J’ - X . . ’ . ‘ : .
[:Ej o . gorrespond1ng to the Vahile Xg - T ﬁcﬁ I8
f _ : v?rﬁ \f( o ‘L/C@l | AZeax+b . |

A ' Y=jlx % ' { . '
3 : ) IR h IR A 2 ¢ (b) Form the divided difference table for -
li i R TR CW Ay, ifa | | " the following data :’ -
Hf | ) Give the geometrical meanlng Of | OeTO WWWH\”“@N’W CBT—'M*H :
aiins tr~?lpezom1a1 rule. 1 o5 3l 8. -
il C‘E"C : - . x 5 15 22
RN ) Wﬁmmﬁmmmﬁml _f} 3 - y : 7 36 160

e . E ol ] - : , N :
i . | e;if;tess the following SyStem {c) Given uy=3, u =12, u; =81,
- C g 10 . s - . .
) \cm ns in matrix form: Cﬁﬂzﬁ’ﬁ/ | s =200, u, =100, us=8, find Asuo
S I : SR SITICo! |
IR T e o o=, w12, w=8L,
S LT > A : u3—200’ u4_100, us =8 Q’J,

o ' 2-x—y=3 | l

3 (Sem-4/CBCS) MAT HG/RC/G s - Contd.
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(d) Prove that
__emq = @

,(1+A)(1 v) 1

0 . dith
| -‘)‘ 'Z;nd the thlrd divided difference Wlth
guments 2, 4, 9 and 10 of the

functmn f(x) X - 2x

x SI‘FI2 4, 9"5113.10331*@ f(x) X ‘2)6"

wﬁwwﬁcﬁW|

0 Pm"e thalt El-1_y

.mm W’ @ £ '— 1 Vﬂ,

, meth
integration QOdS are used for numerlcal

oy
=y ,WW%WWW@

.. (h) : PI’OVethat ;

RRUES N O

alc)ee

r -

16
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Answer any four questlons from the
following ' ‘ 5><4 20

»WWWMW@°

(a} Solve by Gauss, elimination method :

memﬁrwww°

ox+2Yy+4z= 18
x+3y+2z=13
3x+y+3z=14
A2 Ee”

o re h t.uex»‘-—; e —5—
(b) Prove tAa (EJ A2e"_"{‘the

" interval of differenc—'ing being h.

e @

| A2\ . Ee*
x_| B |g*.

€ [E] - Ae”
(c) Prove that
ol 71 (T

T'o IR S h.

A
u —ux1+Aux 2+Aux~3+ +Aut—n

(d) State and prove Lagrange s interpolation

g formula

17
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2 ' , : A '
( )’ From thetable of values below compute -

: dy' @
, ey

m—
%@*'W@iﬁwwx 1% dx._

d2 )
2 ﬁ‘ﬁwo.

x - : .
I 8 27 64 125 216
(ﬂ} 4*‘.G’1Ven @~.y X

dx Y+x Wlthy lforx Ov.

" Find.

: Eule y p Proximate] for xX= 01 by
nethoq, y

. w@@ mx

@) Using

#;xr% y+x"\°k 0 samy=1
?Rn_ TR =R y cﬂﬁ;‘lﬁﬂﬂﬁ‘ﬁ

(h) The followlng table glves the ve10c1ty of '
a body at time t:

' weTe T, @@Wma@wﬁtw
ol frat R s | S
t ] 10] 11| 12| 13| 14
Via31| 477 |:52:1:] 564 | 608

. Find the acéeleratioh at't=11.
t =”1-1 MEEN) W-WT ﬁcﬁ;_ﬁm

4. Answer any four questlons from the -

following : .-10x4=40

ool R wﬁﬁr o TeT 9 8
Solve by Gauss- Se1del 1terat1ve method :

(a)
of the followmg equatlons

10, + Xy + X3 —12 '
" 2x; +10x; +x3 =13
2x1 -|-2x2 -+ 10)C3 =14

Ne
B B { rmUI fwéc;rﬁ S fOI‘Ward 1nterpol«’a‘~t1‘f’f1
- | takes e o € CUbic polynomial whic ovs - R qqﬁ-agm o AT
',’f,’f } S ﬁ% . 2 from the following table (35 T A3
L ﬁﬂﬁ@vmmﬁﬁ‘ﬁﬂ o 10x1+x2+x3—12

21 3 2xl*“10)62+x3‘=13,

1110 2x; + 2% +10x3 =14

Contd.

19

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




ﬂ» Sﬁue ‘
and prove Si
Using. this rule ﬁr:(rin pson’s - th rule
‘J'l “dx .
. . 01+x
. 1§ o o By
mwﬁ , Q"%““Wlﬂ?
Il dx
0

Lex? ﬁmﬁ*‘ =

"ﬂ? (i) Fi
i
o folrlld the rnls'Sln
°W1ng table 8 values in the
5

x .

L4

y‘:3?) >0 55 60 65
— 20 — 24

i) Fro
m the fo]]
numb. owing tab '
er of studengs ;}?ll: oﬁljr;gi thg
‘ ne

“less than 60
T O XS
Mo m 60 ST T ﬁz
Mafks R ﬁ“ﬁ e
(W) No. of Students
- 40-50. 41
S0-60 - 92
60-70 61
70-80 45
41

3 _4/c o
. 20

‘.(d) Explain mod1ﬁed Eule

r’s rnethod for :
solving the first order and first degree T

» dlfferenual equatlon -
=f (x, y)
dy -l y Wlth the lnltlal- R -

<

Hence solve ax

'condmon x=0, y =

‘tﬂT‘;‘i atzmj@@zgamwﬁﬁ@maﬁaﬁaﬁqf L

-0

a1 TS X =0, Y
methed cor‘nﬁute -

(e) () Usmg Romberg S
| I= 12_1_gx corre'ct to 4 decimal
1+ X s
places:
@RS oS AT IR
=0 1 gy 4 s TR T
1+ X
Bieedl!
Contd.
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If f(x) 453 +3x? +2x+3 then

- (ll} Fmd the polynomlal functlon f(x) ()
iv | 1
i(zen that f£(0)=2, f(l)—3, . f 4 K, .
'vﬁ)lzandf(fi) 35. 5 nd &S ~
, fO)=2, f1)=3, f2)=12 =i i )= 4x° +3x2+2X+3'§§IC®‘C@
;e f(3) = %Dwmf(x)—ﬁ'@ﬁ%ﬂ Atf(x) Tefa -
(f) B T AAll : (h). Define divided dlfference Prove that—
AU Qetem1n¢ thé function whose first | L RefEe v i@l | g 3 A—
difference is 9,2 +11x¢5 5 ] . () the divided differences are
B TS fENT ﬁQN . symimetrical in their arguments;
e a ol ﬁcﬁ] R Feifee TEIEE PRe R (Fa©
- 9x? +11x+5 ‘ | S L TS ; : '

i) Prove that
e R
f(4) f(3)+Af )+ A f(1)+A f(l)

v (g)«. 0 If R , .
oW f(x . aximum value of X
degrée)l IS a polynomial of nth L U Find t;e gllowmg data: vr f( )
nth dlffen X, then prove that the | ' from © e{ﬁéj
rence of f(x) is constant. 2 - "?ﬁ W RARY aﬁ y - f() 3 R
: 4 ;2 Bl n <req e AR F b 02 | 05 | 06 | 07
P (O argpe SRR B x | -2 4 »
| R o qz:,w @ now Relerg S F(x) | 09180] 0:8860 | 0:8930 {09085
. ' Contd.
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() Find the value of I(1+ - ‘)dx
- correct to 4 demmal places ‘using

" Simpson’s rule and Rom_bergs .

- integration. : .

Mﬁmmmﬁ@wwﬁ

‘E( sznx)dxa g wﬁﬁ-qﬁagw T
"ﬁcfa =
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