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correct to 4 dec1ma1 places using
-.--S1mpsons rule and RombelgS'

"ﬁmmm@wﬁvﬂ?ﬁﬁwzﬁﬁ

o
o
I N
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MATHEMATICS

( Honours Generic/Regular )

' Answer the Questlons from any one Optlon.

OPTION A
( Real Analysis)
Paper 1 MAT-RC=4016/MAT-HG-4016
ll Marks : 80
Time ! Three hours

OPTION -B
[-Nuniérical Analysis)
Paper MAT—HG—4026 o

Full Marks 80- .
Time : Three hours ..

" The ﬂ?urcs in the margin zndzcate ’
: marks for the quest:ons

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

1. Answer any ten of the followmg as directed :

1x10=10°

wﬁmmrrémﬁmwwrﬁwﬁera

(i) Express the mter.val [a, b] as a subset :
of the set of real numbers in set ‘buﬂder N

.method.

[a, b] STEICEBIF areq ﬂeﬂa w\eﬁa aﬁ'ﬁ \

%ﬁﬂ@&ﬁﬂ@ YR w:

(ii) Wnte the supremum and 1nf‘1mum of -

'the set of positive mtegers if exist.

‘ Wﬂﬂ\d TR TSI aﬁér%asﬁimw .

sifEny. FreTon Fefr

(it) Write true of false :

“The set of real numbers is- the °

neighbourhood.of each of its points.”

Bt & g Tt s

g AR O] TR
T -

ﬁ‘muﬂ%‘r

3 (Sem-4/CBCS) MAT HG/RC/G * 2

(w} Deﬁne a. 11m1t pomt of a set of real -
numbers. AR

; q@—aﬁﬁmﬁ@ﬂ\ﬂﬁm

(v) - Define a. Cauchy sequence

@“’?I‘ﬁﬂ_ﬁ uﬂvﬁﬂ\wﬁml

(vi) 'Fmd the cond1t1on such that the

’pos1t1ve term series 1474712+
.‘converges

Ol Frr? e S il caﬁ’rcm vsrﬁn?(
@ﬁﬁﬁ“ﬁcﬁfﬁﬁﬂ o

_,(vit) 'When is-a series sa1d to be absolutely
- " convergent? .

"hmﬂﬁc&%mﬁ%m@9

. (vm) Fmd the limit’ pomt of the set’
{1/n neN} o
{1/n neN} 'f{\ﬁsﬁ 595 mﬁq‘a 41
(ix) Write true or false:.
s “An empty set is'an open set.”
L fig G .
| ‘121’— 7S <l e Ao @l

“S(Sem%ﬁ/_CBCS] MAT HG/RC/G 3 - Contd;
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. .

| _:lee example to show 1ntersect10n of
. infinite number of open sets may not

bé -open.’
.aj'wels W cwg[sai O R Pl
. ﬂ\ﬁﬁmﬂ\wrw\ﬂ—we 9{1@[

.

State the order completeness property

- of the ‘set ‘of real numbers..

:'Wﬂ\ﬂﬁ?ﬁ\m Wsﬁvﬁmﬁ &fsm%f

)

ixv;

3 (Sem~4/CBCSl mrr HG/RC/G

1_1%% '

Express the set S= {xeR 2 <K+ 7 <9}

. in mterval notatwn

[ S={xer: 2<x+7<9} mﬁw Gwa R

?ﬁ‘?i—?ﬁ?i“f?i‘?i]'I

. (xcu) Give an’ example of an open set Wthh

1s not an- mterval

ﬂﬂT’f\ﬁW‘iﬁﬂTﬁtﬁTWWl

limit point;

‘sﬁ:‘fﬁ\ﬁw‘-‘fﬁmﬂﬁ Gﬂﬂmﬁ'ﬁ‘ﬁi

Wh1ch of the followmc is nelghbourhood
--of thé: point, 2 ? o

wmﬁw\fzﬁmﬁm‘—msp

@153, (3], @ 1131, @ 2]

..‘.‘

”4

-(Jav} lee an example of a set whlch has fo

e
+ . - "
) : ' N T
4 : .

| 2. Answer any ﬁve of the followmg

'mﬁz@wwwﬁo,
(@) L

. 11 1.y
L=l = m ==, =, e is- neither . -

Show- that. the set

2’ 273 3’

* .-open nor a closed set. -- - -

T
SRR LE T

: Vf@—c‘s‘fr_[@matﬁ v‘f@fﬂi

Define umform contmulty of a real_

function.

WW&W@W@%@WS{

'Fmd the supremum and 1nf1mu1n of '

the following set:

- —vswﬁsaﬁef%ﬁmmﬂﬁsﬁ“ﬁm

ﬁcﬁw

' — n... r.:" . .'.‘ ) ‘ .
'_{1+—(—'~}—“-)_'—:neN}.f Lo '

L

@ Evatuate (@ AT 3

3{Sem-4/CBCSIMAT HO/RC/G™ 5

fim =%
x-2 x-—2

2x5= 10 '

.7 '.C_joﬁtd.



(e

- converge

RIS
' .prove that GNH is ‘also .a‘closed sst.

:'ﬂﬁ GO HI& vf\iﬁ’éﬂ,awwmcm{_
'e uﬂfﬂ‘w ﬂ\ﬂl‘?ﬂ

"

mﬂ\%‘f c?r Z
”Shovv that (meat @) .

‘Show that the -series Z;L- “does not |

caﬁtﬁtvrﬁ‘rﬁrml

ltm1+2‘+3+4+"3+-n=_1_' .
: " . 7’12 SUR 2...,..

If G and. H are tWo closed. sets, ‘then'

Show that the funcuon f (x)—|x| is

contmuous at x=0.

‘C"T’i@?ﬁ & f(x)-lx] Wﬁﬁ x=0 1’2‘?{“.
vﬂﬁﬁ@iﬁl . :

- Answer any four of the follovvmcr

'—aﬁ' ﬁz@mwﬁﬁv%@mto
@

Show that every un1form1y cohitinuous
,functlon 1s contmuous 1n an 1nterval

-quNeﬁwwmﬁﬁaw

- .LﬂmWW‘rﬁf@@

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

"5%x4=20,"

A

o kel ——

e T

)

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

CsumySsnT o T
A SR va\mﬁ@r%ﬂv@ﬁ"@ m_'
: -'meam (SUT) =s'nr'.

o

. @'

2

4= +—

Test the convergence of the serles .

-x+’£+i+;..'

1

35 MWWWW| :

) Show_that every bounded sequence w1th

a unique limit point is convergent.

x| mwﬁvmﬁtwmvﬁw

'WW@

Prove that for every real ‘number x,

- there -exists a natural number n such
. that x< i : .
2t - caeﬁ‘—cﬁai@amm xﬁzﬂﬁ&ﬂﬁl‘
el 7{\2111‘ n A, ‘EIK_, x<n I .

'Prove that every bounded sequence has
: 11m1t point. . ‘
Cﬁ{\'ﬂ?ﬁ @ ?.n_c‘b’r vﬁ‘?ﬁﬁ \91-1@% aﬂﬁ 5 ﬁ'@' '
WF - |
3(sém-_ff/‘cscsl MAT Pi_é/RC[G-. 7 - . T+ ¢ Contd - -




|' ) Prove that the 11m1t of a functmn ata
I . po1nt if it emsts, is always unique.

| . mﬁummﬂﬁwaﬁﬁmma@ oA
SR f:i[ Wﬁ 3;3“ ’ .
‘ | B i (h) 'Defirie removable d1scont1nu1ty of a real

function. Give an” example

Wﬁﬁﬂﬁaaﬁﬁﬂﬁmﬂ\ﬁm,':

mnﬂﬁ%ﬁ@aﬁml

4. Answer any four of the followmg
' e 10><4 40

—aaﬁmzwwﬁm%@w"

As dlscontmuous at every pomt

ot G i f TR TR RS

f (x) 1, if xis 1rrat1onal
aﬁ% euﬂ avfam'r vfm .

a,nd f(x)——l 1f x 1s ratmnal_
P zrﬁaaaﬁmaem—"

" 3 (Sem-4/CRCS) AT HG/RC/G 8

(a) Show that the func‘aon f deﬁned below

b,

!

(= —— =

" _(c-)l.

(b) : (i) - Show that the SCI‘ICS

'1-7_%4-—13-—14- .13 cenvergerlt
TS U S
- =
. oyl o 15 377 o
‘miﬂt‘@t@rﬁmﬁn

g ;l- (i) Show that the 11m1t i emsts of a

' convergent sequence is umque .
. . - . 5
mw @, ;W wﬁﬂﬁ’l ﬂﬂj‘ﬂ?{ et ﬁ"'i

- Te o (S8 ?i élwx ‘

-Deﬁne absolute value of a real number

'-Show that for real numbers x and ¥
~ “1+(3+3+3)=10

s Wﬂxﬁmtﬂﬁﬁmﬁmﬂ\@ﬁﬂ!@[?ﬂ@ﬁ .

":a\aﬁxmyawamqaarm
_-a)_ |xy| lxllyl
(u) Ix+yl<|XI+|y|

(m) lx y|>l(lxl—|y|)l

S[Sem-ﬂr/CBCS]MAT HG RC/G : '9‘ .' -ﬁ L Contd.
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T P e —

~
-

' (d) Prove: that a. set'is open if. and only if _
. its complement is & closed set.

i S caeﬁv{\iﬁr@aﬁmqﬁ@
Wwemwsi@fliﬂl ‘

. {e) Prove that a sequence of reals 1s‘-.
B convergent ] if and' only 1f itis a. Cauchy _

sequence

.
[N ‘-.--Aul Ao oo

" 3(Seﬁi-2;/c_313cs) MAT-HG/RC/G‘ 10

ﬁifﬁmﬂmﬁeﬁzﬁsﬁnﬁwl

(f) “Show that a necessary and suffic1ent
condltlon for . ‘a sequence to be |

- convergent is- that to each >0 ‘there
exists a pos1t1ve mteger m such that -

[xn+p_ u|<£ for” all n>m p>1

R eﬂﬁwsﬁaﬁ mmﬁ’m
WW@T?’HW ¢ >0 FICE GBI TP

oy ﬂ\?UT m e =/ ?nr |xn.,,p -|<*? '

RS nz-m -pzl

(g) Prove that Jﬁ is nota ratronal number . -

emwwazrqurﬂﬁmaﬂ\m

emmzm cyzﬂea*ﬁ\vm tﬂmwﬂeﬁﬂﬁaﬁ

(i)
.- be true.

“orgedl me%ﬁw?wﬁ@w AReE o
-%Wﬁe@—eﬁeﬁﬂuweﬁl

L e

6

! 3 (Sein-4/CBES) MAT HG/RC/G i

. bounded. Also_ﬁnd :ltS hrmt. .

© e ‘@TN@H Sl{x}?ho x,1- -~

e

'Prove that hm f (x) éxists ﬁnltely for a

real fU.IlCtJ.Ol‘l f if and only if for. every
e>0 there ‘exists .a nexcrhbourhood N

ofa such that lf(x) f(x1)|<s for all s

X, xleN and x, XA R

i Cﬂuﬂmﬁi@ﬁ“ﬂf’lﬂﬁ RS’ tim f(x)

ﬁ—:' yﬁwweﬁ?ﬂ g>o Tﬂ'?ﬁfﬁ ad

! nﬂ%tzrfrwmnﬁszm—wcau xlc—,N?i.

| f () - f(x1)l<5 X, xlqﬁa

Prove that every convergent sequence
is boundéd but the converse may not

Prove that sedquence. {x} where

3n

. 1 : .
X, = - is. monotonlc mcreasmg and .

3+3+4=10
3n+1-

zﬁ'r%eaw W|Wﬁﬂﬁ&ﬁ¢ﬁﬂi
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A Answer the follomng questlons!

3 [Sem-4/CBES) AT HG/RC/G- 12

“ OPTION-B -
( Numerzcal Analysw ).’_ :

Paper MAT—HG—4026 o

-

_FT"WWTﬁﬁKﬂﬁﬁﬁﬁﬁ'ﬁﬂo

(a} If- x( ‘), y( ) 2@ are th.e 4 1n1t1a1
approxunatlon of x, y, z respectlvely
.‘then what.is the first iteration of x for

t1‘1e following_system of ‘equations by‘.-'?

Gauss Se1dal 1terat10n methocl ?
‘ aIx + bly + clz dl

7 a2x + b2y + CQZ d2 '

! '_" asx + bSy + Csz d3

| Tlﬁ x
"-,C‘GS'ET-@maﬂaanwﬁﬁaaqamﬁﬁmﬂaema%

'Wnl
a1x+bly+clz dl :
. a2x+b2y+cgz d2 .
a3x+b3y+csz .ds o

erxlq=10

20 )"'C’Jx, Y zawﬁww L

: ‘ﬁWﬁWﬂﬁxa meﬁs—’a

|

R T

) - What is the (n+ l)th order d1fference of -
-+ the- nth dégree. polynonual'? ' '

) n—ﬂWa—?{w aﬁ*a (n+1) TWW
R »
K (c).__ What is meant by mterpolauon‘-)
" a1 R 2
(d)-. Evaluate Asmx
Asmx H‘l‘-‘lWi

'(e) .State the forrnula for Slmpsons -—rd -
 rule: . L .
oo L 1 Ehal ﬁ?lﬁ?i' m F T

- [f) What do you " mean by numer1ca1'
d1fferent1at1on ? : -

ﬁﬁﬁ SRRAEE T % @ e
; (g) Wr1te ‘down Newtons. forward
' 1nterpolat10n formula

o F@mﬂaeﬂﬁwmﬁm

{h} Mentlon one advantage of Laorange s
‘ mterpolatlon formula. :

h' atm@awmaa qﬁ«%@ﬂ —aﬂ f.

13 - Contd."""_




" i) * When is d numerical method used for
) . ‘solving an ordlnary dlfferentlal'

equat:lon ?

Lt MR T A I T A

R R st S TR Q@2
) 'Wnte the relatmn between E and A
E Qmaa A. fa' ﬂ“vmsi 1%1'?”}

(k) If Y= f(x) ‘and.h is the interval of - :
T find Ay, -

_ -'dl_fferencmgr them,.
’ 'czar-r'espdnd.in& to the.x'rahie Xo -

¢ g f(x) % . ST sefer 7, ot
Cxg w c-r“ Ayy Wefastr o

) .lee the ermetrlcal meamng of

trapezo1dal rule: . |
(e Tree Gﬁfﬁﬂ?? SR ﬁ'am

fm) Express the following - system of -

equations in matrix form

'TWQIWW@JWW.

© . O 918
_ "2_'x-—.-y.'-—* 3
S x=0z=4"
2y —-3z = o

- ‘3 (Sem- 4/CBCS] MAT HG/RC/G 14

. Answer the following questions :

" 3 (Sem-4/CBCS) MAT HQ[RC/'E‘: 15

' (n} Whef. do you mean by A" ? .
£ i Reg ¢ -
."(o) Name- two 1nterpolat10n forrnulae When

the values of the arguments’are not
given at equ1dlstant intervals.’ -

WWHWWW@WW’-
Com o, . o
o ' '2"x5-=1_o'
oo il e T RS |

{a) Evaluate oo :

o *:rmﬁq’wﬁw

_ A2 eax+b
" (b) Form the divided d1fference table for
~ " the following data:

Tﬁmwvﬁiﬁﬂ‘i@w SAUNAGH Cﬁiﬁtﬂﬁﬁ

x : 5. 15 22'
y .7 36 160

(c) G1ven uo -3 u1—12 u2-81
. u3 —200 Uy = —100 uS = 8 find A uO

‘vm up =3, u1—12 u2—81

’ u3—200, U4=100’u5'—8 —@5
A.uo .ﬁ‘ﬁ"’.@, e ' .

- : Contd.




R Prove. tha:t' )

@ -pro;,e ithéf: .

(1+A)(1 V) 1

(e) Fmd the thlrd d1v1ded d1fference Wlth

arcuments 2. 4 9 and 10- of the

funCtlon f(x) 53 -2x

T2, 4, 9mloamf(x) x®-2x

\Wﬁﬁmmﬁaﬁwl

"@.ProvethatE‘ -1 \7-?

Wﬁwm.g— _1 _

‘(g) . WhICh methods are used for nu'merlcal o

mtecratton ?

s W?fﬁf\— .
'“<T9 S J~EII§‘?11‘- .

g T

...A A (n.cr-_l)‘ nér -

3 (Sein-4/CBCg) i H(_}/R'C'/G.. 16

3. Answer any four quest1o
> follomncr .

ns froin . the
' 5><4—20.

WWWWWW

(a) . Solve by Gauss - ehmmatmn method

m@“@ﬁ W@H?FT ﬁ'ﬁfwc\i Wiﬂﬂ ?!WT 3

(b} -Pf.cpye-. that e’ =(E le”

2x+2y+4z 18
x+3y+22 13-
3x+y+3z 14
A2 x
AJex'._E_ﬁ._— thel '

K 2 x?

...A e

interval of differencing being h.

et @

N e* _"52_ e‘x.Eex
. ] E : A28x

e S TG h.

(c - Prove that

Ve S @

@

’ 3(3em,-4/cacsn¢m'r gG;R’c/G 17.

T U, = Uy 1+Aux_2+A Ug-g

kN U p

State and prove ] Lagrange ’s 1nterp01at10n
formula’ :

; mmmwmmmm ei'sncfzﬂn

Contd
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{e} From the table of values below compute 1
Ay “d2y ' SR .-
.. o and d_x_ for x=1: . . -

Tmﬂw@awwx 1 ﬁT dy

. d2y .
' ﬁﬁw

x .1 2 3 "4 s 6.

y‘ "‘ ,]: 8 . 27 64. 125.216 ’

‘\
. "dy T
i) Ghve R s

e Flnd Y & ro .
 Euler’s mgtlimé“matel}’ for x= 01 by :

dy' cx |
fea =
Gﬂt'i de yx ?{\s x=0 IR Y= 1
Eﬁ?ﬂﬁﬁ vr'aTF— CEIEES a?ﬁ' mmr%
a .
B Yy A fefg
) Usmg N ewton’s forward 1r1ter-polat1on‘

- formula find the cubi .'
1c polynomial T
takes the data from the fo}lrII:vallllg EZ %ﬁh' )

b T s
9 TR TR oo
._wmwﬂmmmarwﬂﬁcﬁzjf‘ |
f(x) '.1 21 10_"

M)

”

'_ 3(Se;ri—4/cété),MAT HGRC/G 19

(h} The followmg table g1ves the veloc1ty of -
a body at time’ t: . -

TWﬂwWaﬁa@—mtw "

@ﬁﬁm@m _
:1 10| 11 | 1'-2".1-3' ,1-4-"
V431 4771 521 || 564|608}

Fmd the acceleratlon at t=11.
t= 11 IS a@cﬁﬁ =i ﬁcf-zi aﬁm

questlons from the

Answer any four
10><4—40

folloncr _
) et 55t ar-sﬁ W w 3

( a) Solve by Gauss-Seidel iterative method
of the followmc equations : ;

10x1 +_x2 +x5 =12
2% +10x, +x3 =13
2x1 +2x5 + 10x3 =14

oo R > mﬁmwﬁaﬁq .
D! A B L .

St

y 1Ox1+x2+x3—12
S 2x1+10x2+x3—13
2x1+2x24-10x3 =14

. éoritci.




i . . ey Eulers method for .
: ‘ d Ex 1a1n mochﬁed IR

’ e (b} State and prove Slmpsons 3th rule. , ( ) _sollxprmg the first order and_ﬁri.st d‘egre'e ;|

FE "Using this rule, ﬁnd R :.dlffel"’v‘n":lal equatlon L

- o S | <fw

1. L l+x ' ' L. .

T @m 3 sw- 317?1 %w m zmTGT W! a‘i‘ '».-Hence solve &%ﬂ Y wﬂ“h the lmtlal

o i ST : _ g

It - . LT 1 dx ?Pﬁ . -cond1t10n x= 0 Y= 0 '

e fo Lo amﬁcﬁr i b aqmmmamwrﬁﬁ@w ’ﬁ'ﬁ‘f

" {c) ‘. "(i) F1nd the missing values 'in ‘the

. ! followmg table : - 5

; 3 . . .

. L) T i i < 9% o s - wmf‘r@l*‘ﬁﬁ'ﬁ%ﬁwm

1 . X i 45 50.55 60 65 - ) IW’HW' : L

i Y 30 — 20 — pa4 b}m’w =1- ywaﬁaﬁm’ﬁ“*fﬂ

v ' i)+ From the followmor table find the . L O S

e L *  number of students .who obtained L w ?I\'D x = O Y=

4o ' . less than 60 marks: . -. 5 gl

FE _ﬁa“rmzﬁwwso me (e) ﬁ) Usm“ Rombergﬂs metho. .p .

NS T FI-QG 23 Feg Fe ,' = E __-dx correct to 4 decnnal
5 . W+ Marks No. of students . - -1
LT . =9 (51‘ RalR W\QJ]T) places.:
B . 30-40-. 41 L Wwﬁ
: . 40-50 - - 59 - C N

g R : T : 2 1 vmﬁﬁs*‘iﬂ?_ .
- | .. 90=60 - el I“E'l d"-4 m

% L ©B0-70- T gs JRIER

D70-80 . 4 W‘ﬁ“

: . | Par conid,
3 (Sem~4/CBCS} MAT HG/RC/G . 20 3(sem_4/CBCS)MA‘I‘ HG/RC/G 21 - |
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(i)
- given 'that f(0)=2,

0. 6
3
(i),

(@ . (i)

Find the polynomial function | f (x) '

fH)=3,
f2)=12 'and f(3)=3s5. i

3 F0)=2, f(1)=3, f(2)=12 S

f@)=35"27 [6514¢)
’Wﬁ‘ﬁ el f(x)ﬁ Tﬁ?

Determme the funct'ion whoée first

o d1fference is 9x? +11x+ 5
Tﬁmawmvm—m@r«- ﬁcﬁ
e ‘

Qx -}-'llx-i-S

~ Prove that . . o

?-i‘"lT“fﬁT &

f(4) f(3)+Af (2)T£\ f(l)+A f(l)

If - fx) is a polynomial of nith

degree in x, then -prove that the

nth dlfference of f(x) is constant.

7.

.zrfﬁ f(x) e%inwa—ﬂmmﬁw.
fUﬁ"ﬁ‘TWmn‘i{m‘W\v ew

LQET(»?IEFWI

3 {Sem-4/CBCS) MAT HG/RC/G 99 |

-(if)' If. f(x)='4x3'+3x.2.+23'c_+3 then .
find A (). 3
?Iﬂ‘f(x) 4x° + 30> *3'2}6 Smc—c‘f
NE) Rl 54T S

“(h) Deﬁne d1v1ded difference. Prove that—

ﬁwwwevf\@mmww ca——
iy the divided . d1fferences are
' symmetncal in their arguments ;
vmﬁe, -

(ii) The nth divided dlfferences of a
polynomial of the nth degree are
constant.

Bl T (IS ﬁGTf@T@ SR FRY e%i

‘47
1+5+4=10

(i) Find the maximum: value of y=f(x)
from the following data :

.WWWﬁy f(x)—q‘s[ﬁ%’-ﬂl‘l

ffgwre .

.)'C ) . 0.2 0_3 0.4 _ 0'51 0'6 * ‘7

()| 09180 | 08972 |08870 | 08860 | 08930

3 (Sem-4/CBCS) MAT HG/RG/G 23

09086 |

tonted,




