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Answer the Questmns from any one Optnon.

~ OPTION-A .
{ Real Analysis )
Paper : MAT—RC—40 16 / MAT—-HG—40 16
- Full Marks : 80

Time : Three hours

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

- Full Marks : 80
. Time : Three hours

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

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

Define bounded sequence.
IF S TR ol |

(fi Give an example of a sequencé which

1. Answer the following questions: 1x10=10 : is bounded but not convergent.
o M@ Te s S | <51 < Sl Suieaet firal ! S ew |
(@) Define closed set. ' | (g) Define monotonic decreasing sequence.

% AeEfel i@t A ; ' WW?{%@TWI

e e S AL (h) When is a series said to be conditionally
) rite the infimum’ o e 'se

, convergent ? _
el s } B3 . [ e 9B ST (T SR SR <
T 3 s S R =AY :
, 1 (i) . Write the BblzanQ-We'ierstrass theorem
{1 o L N} FRfOnR A Wy T : for sequence.
4l | S FECG - SRPEE SoASAMITH! il |

(c) When is a set called bounded above ? ) Deting i Catlony: seauence,

i P e S |
(d) Write a subset of R which is both open - 2. Answer the following questions : 2x5=10
~ and closed. ' Ol eHRAINT Oed T4 8
R-3 5l @"fﬂ‘{ﬁ%ﬁ‘ﬁ WWWWW ' (@) Define open set and give one example.-
Al I | I RIS K@ forsil o by Tz
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(b) Give an example to show that the | (b) If ab>0, then show that

intersection of infinite collection of open . : ) a>0 and b>0
set is not open. » '
: Oor
<ol R TS (TSR (T SR IR i
S Orye R & (i) a<0 and b<O0

HRfeT (T 9B IS el 77| '
: A I ab> 0, ofom et @

, e |
() Show that Z; diverges. | ) a>0%F b>0-
; 1 : ' . 2/ i
&3 = - '
e @ ) S : i) a<0 =T b<0
(d) Show that the sequence ((- 1)") - [ (c) Show that (Cr4edl )
diverges. f : (@ |lal-|b|<|a- b
. ~1)*) e et -
(e) Define umform continuity of a real (d)l Show that.(m’iﬁﬁi C’Jj-
function. _ _
<] AT R T SRR il ‘r%ranq | (@ labj=a|iH
3. Answer any four : ' . 5x4=20 ) laf=a? a,beR
Ricwizan bifa617 ©eq o ¢ ‘ :
7 : . (e) Let <_an),(bn),(cn) be three sequences
2 :
(a) Show that a*>0 for O#xaeR. Also such that a, <b, <c,vneN.

show n>0 for ne N.

(T @ a?>0T9 02 acR. W‘@?ICW\'S?!T
@n>03% neN.

If lima, =lime, =1, show that
limb, =1.
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(@), (by) T () B S G ) (45
a, <b,<c,v¥nel. |
i lima, = lime, =1, (74eal @ limb, =1.

(f) If fand g are continuous functions on
A, show that f+ g is also continuous
on A.

A R[OS @R, fﬂWg@TWﬁf@@W

2@ (M49A @ f+ g ¢ SRibed =91

4. Ar'lswer the following questions : 10x4=40
T 2T Oeq F41 8

(a) Show that every nonempty set of real
numbers that has an upper bound has
a supremum in R.

IR I B ST 2] Sy LRI w1
TSI 2ACE ol L 4 | -
Oor / g4t

Let S be a nonempty subset of R which

is bounded above. If a € R, prove that

sup (a+sj=a+'supsS.

R % S @Bl R T Afm R T SopicaS |
M aekr, MY @ sup (a+s)=a+supS.
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- —— ™,

(b) Show that a monotone sequence of real

numbers is convergent if ‘and only if it

is bounded.

YA @ AT AN G5 G S
R 29 3 % e % A

Or/W‘s"/?T

Show that a 'bounded sequence of real

' numbers has a convergent subsequence

ST @ < TRAW Bl ~AfRaE TER G5
SR oo AT |
-(c) Let a sequence <x;> be defined as
' |
X =1, Xp = Z(an +3): el
- 5 3
Show that limx, = oh
4@ T B! ST <> TS WFT\W
S| 2?@
1 ; ;
=1, %, =:1r-(2xn +3),n>1
e @ limx, =—
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(@)

el @ Zl
P

l‘Or/WQI?T

Show that the sequence <e,> is

. Iy
convergent where €, = (1 + ;) ¥nel

@4eq @ <e,> TG GEAN TS

1 n :
e, =(1+-—) vwne N,
n

Discuss convergence of the series

Or /WW

is covergent.

o0
1
Show that nzz:lng 2

1
~n?+n

(RIFICH! ST |
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A

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

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

oo 7l 2ERT Tes 4 ¢

(@

(b)

(c)

3 (Sem-4/CBCS) MAT HG/RC/G 9

Express the following system of
equation in matrix form :

woTe Srad Rl ARl ST e
SRS 2 T 3

a1 X) +QypX, +ay3X3 = by
A1 X) +QgpXy +Ag3X3 = by
O31X) +Ag3pXy + Q33X =Dy

Write down Newton's backward

interpolation formula. /
feos st SR @il foral)
Evaluate Alogx.

Alog x fRofa =01
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@

(e)

" (9)

State the formula for Simpson’s %th

rule.
yhis
ICRa TS g_wa@cﬁi%ﬂﬂ.

When is Newton’s divided difference
formula used ?

T ?

What is the numerical definition of
[fxjax o

b

[ f(x)dx = iR et

a

Write the formula of 1st derivative at

x = xy for three equally spaced- point.

x=x, [a o6 T S [{e oow

SRPETE AT |
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" (h) State Euler’s formula for differential

equation.
TR I (O SRS FACOT T |

(i) What is the disadvantage of Taylor

: series method in differential equation.

.-Wﬂﬁﬁ‘ﬁw cﬁhaa‘cac‘ﬁﬁﬁﬁl
ol e

() -~ What is the (n+ 1)th order difference of
the nth degree polynomial? ;

SN AR T2 W (n + 1) T oA
et

2. Answer the following questions : 2x5=10

oS fral eiERe Tl 9 ¢
(a) Prove that.
At T

(1+4)1-V)=1
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(b) Express f(x)=2x3-3x2 +3x 10 into
factorial notation.-

f&j=223-3x2+3x~10 mﬁmﬁaﬁmﬁ@,

HF© HTe ol 11 |

(¢) Construct a divided difference table
from the following data :

oo Al el o @i Feifte s
(BT 5157 1 8
s g i B el s O R T

Yo =211 12 3

(d) _If' f(x)=%, then find f(a, b).

2N 3 '
3f -f(x)=;, (50T f(a, b) e 1

(e Given that yy=2, U =3, uy=4.
Find A2u0

Wﬁmuo 2, u; =3, up = 41 (org A2

GREEET »

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

3. Answer any four questions from the

following : 5x4=20
o ATl G eE BeT T ¢
(a) Solve by Gauss-Jordan method :
NEG-TIOI AROE TN B 8
xX+y+z=9
2x-3y+4z=13

3x+4y+5z =40

(b) Obtain the missing values of the table
" given below :

©oTS il Siferpie AT 912 o 4 8

Xy 1308 A NNEEE RGeS
flx) : 1 8 - 64 - 216 343 512

(c) Evaluate :

I fefa w8
A A? sin(x + A)
- A+ ———
E it Al E sin{x + 4)
3 (Sem-4/CBCS) MAT HG/RC/G 13 Contd.



(d) Evaluate 2x
e“*for x = u ! h
I 005 Smg the \ 4. Answer any four questions from the

following table -
P, sz ' following: 10x4=40
- OT® it eI 2| x= 0,05 ﬁ'ﬁ\ﬂ B i e Bifa! 2P TS T ¢

y = e?*J WA Sy ¢ : | : : 3 s L D e

RN | (a) State and prove Simpson’s -grd rule.
_ xzx : 000 010 020 030’ '0.40 i Using this rule, ﬁnd' .
y=e~ : 1.00 12214 14918 1.8221 2955 M T i :
‘ : ! ]-1x S‘dx @
ol+x”

(e) From the following table of values of x

W%wmﬁmmmcﬁwmi

and y, find == = ; |
Y, find = for x=1.05. - I [ :
_ el
: A X }
©eTq CEmequwﬁ - i mwﬁfl+x3dxawﬁcﬁaW|
: A : .
x=1.05 Ko ﬁch Rl _ | (b) Solve the equation by Gauss- -Siedal

method of iteration.

20x3ry—22—17

() Estimate the first term of the series : | 3x+20y-2z=-18
whose second and subsequent from are © 2x-3y+20z=25
8} 35 OJ _1: O | | .
| NEG-fgwa AFafE oo T O
N TERECEe0! ANl T 3
<ol (¥R @2 et o 1 Te ety o | Rl
20x+y-22=17

i 59 AR 8, 3, 0, -1, 0 7  3x+20y-z=-18
c 2x‘3y+202525 3
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(¢ (i) Find the piecewise .linear
interpolating - polynomial for the
data given below : ; 5

CLE| Y:J‘ﬂ%i?lsﬁ FI piecewise linear
interpolation polynomial ©fwes) 3

X s NOTTINED B3
RO S T0) i

(i) Find the inverse of the matrix

3 -1 -2
AT S
j e e

using Gauss-Jordan method. 5

Gauss-Jordan 2&f® RIERE IR

R

A=I1 -1 2| ~reers ofSmE
jh g iy |

Tferedl |

(d) If the function flxj takes the values

when x=Xxp, x=Xxy+A4...... X=X +ni
respectively then obtain the general
quadrature formula.
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I @61 FE flx) I WECAT GO
flxo)= Yo, flxg +2)= 1_!1-----f(x+ ni)=y,

F =6 o8 6= R X =Xxg+nl
(oC% IA2pio® FIfei (quadrature) IFaCH!
 ofredl|

(e) Solve by Euler’s method the following
differensive equation at x = 0.1 correct
- to four decimal places :

dy_y-x

dx y+x
‘with one initial condition y(0) = 1.
TRER SO FRIAC OeTe S I SR
ATTE! x=0.1 Rve vodf mifie =eE
A T TS y(0) = 1

() () From the following table find the

number of students who obtained
less than 45 marks : 5

Marks 30-40 40-50 50-60 60-70 70-80
No.ofstudents 31 42 51 35 31

TeTe Ormd 9 (BIEI A 45 TIW
TS (ol RaRdn TR e = 2

W:ﬁ% 30-40 40-50 50-60 60-70 70-80
Qemde wmayts 31 42 . 510 3 31
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(u) A third - degree polynomlal

passes through (0,-1), (1, 1), (2 1) |

(3,-2). Fmd its value at x=1. 2

| ‘aﬁ@m@zmwmﬁp(x) (0, -1y,
L, 1), (2,1, (3 -z)ﬁﬁqmmzmn
 x= 12ﬁwp(x)am®1%mml

(g) () A curve passes through the pmﬁts

(0, 2), (1, 3), (2, 12),
; R » (5, 147
- the sIope of the curve at x)= I;md

R «ﬂfna@(o 2), |

(1,3), (2,1
(5, 147)%’“1%117?6_‘6@(3@6;2
x= zﬁﬂrmﬁﬁ‘ﬁwr

(i) Find the minimum values of the

functlon
daretor y 67 from the. followmg
' S

x. O 1 2 54
fx) : 2 319 147
W@mwwsm = Ax) o
ARG W AT 2 o Y=
x O 1 2 5

f&) 22 3 12 147
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5

5’.
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.(h) ). Ca}cula’ee ﬂ'le Vahie of £1+xdx
‘correct up to :ﬁhree‘ significant
figures taking six intervals-by
‘trapezo1dal rule.

.-WWW @rﬂw?cwﬁww

6 . .

a;ﬁ[ .afﬁmﬁﬁs’iﬂfﬁm

1+x

| ﬁ‘fﬂWl

i) Find ,;1.0(1-ax)(1-'b;3)(1—¢c3)(1—dx4) |

A‘“(; ax)(l bx‘)(l cx 3)i- dx4)

smﬁcﬁaml

4. .
g.‘.

'5500



