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( 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 : Tirlree hours

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

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

1. .Answer the fbllowing queétions: 1x10=10
CEd AN B I 8
(a) Define closed set.

I HeEfes g )

(b) Write the infimum of the set

{1+—1—:neN}
n

-

n

{HlmeN} ﬂaz%c%ﬁ sifke =
IGRINE | .

(c) When is a set cglled bounded above ?

Bt FRfoT (@fon T @ I TR W2

(d) Write a subset of R which is both open
. and closed.

RA 51 Bopricaf® il Ul 9 o6 5 TR
211 '
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(e) Define bounded sequence.
T S@s W ek |

(f) Give an example of a sequence which
is bounded but not convergent.

0} IF SR nizad A R sifeeel A= |
(g) Define monotonic decreasing sequence.
R RIC NESRY weE ol

(h) When is a series said to be cond1t1ona11y
convergent : ?

(hodl @bl AN m%mwwﬁw@iﬁ
@RI T2

(1) Write the Bolzano-Weierstrass theorem
for sequence.

SR AT -SIPGI6I BoALAMICH! i |
() Define C_auchy sequence. .
5 Sgeras e & |
2. . Answer the following questions : QXSéiO
(a) Define open set and give one example.

S AR e =7 éma; ToACHES SRR
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(b) Give an example to show that the
- intersection of infinite collection of open
- set is not open.

51 BHITER O (TS (@ A RS TS
T2 (T @B & WS T2 |

1 . '
(c) Show that z-r-l- diverges.
1
@S T Z; AR |

(d) Show that the sequence <(—1)">

divextgeg.'
orgea @ ((-1)") O ST

(e) Define uniform confinuity of a real
function. .

WWWWWW\W%W

3. Answer any four : 5_><4=20
firic bifd619 €61 T 8

(a) ‘Show that a2>0 for O#aeR. Also
show n>0 for ne N.

(7S @ a?> 0TS 0 # a € R. SH (eI
@A n>03T9 neN.
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(b) If ab> 0, then show that
(i) a>0 and b>0
Or
(i) a<0 and b<O

I ab> 0, cofor @myeA @
) a>0 % b>0

Or
(i) a<0 Sk b<0
(c) Show that ((7Ysdl ()
(@) llal-1b|<la-H
(b) la-b|<|a|+|b|, a,beR
(d) Show that (€3l (7).
@ lad=lell
(b) |a|2 —=a’, a,beR
(e) -Let (a,),(b,),{cn) be three -sequences
such that a, <b,<c,vnelN.
If lima, =limc, =1, show that

limb, =1.

3 (Sem-4/CBCS) MAT HG/RC/G 5 | Contd.



BIKALI COLLEGE LIBRARY

(an), (bnp) B (cp) fsfasi 20 (G ) [AC)

a,<b,<c,¥neN.
M lima,, =limc, =1, 7YeA @ limb, =1.

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

- A R[OS WWAT, fONF g Ko Siftzd woiw
R (TS @ f+g @ wfiftzd =7

4. Answer the following questions : 10x4=40
OO PRI TG 9 ¢

(@) Show that every nonempty set of real

numbers that has an upper bound has
a supremum in R.

T IR O wmmﬁmaﬁ%
%ssﬁ’m AF I e 90| -
Or / &4 y

Let S be a nonempty subset of R which
is bounded above. If a € R, prove that
sup (a+s)= a+supS

6 = Saﬁm@wvﬁaﬁfea@ﬁw{iﬁ
I ae R, RS @ sup (a+'s) = a+sup S.
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(b) Show that a monotone sequence of real
| numbers is convergent if and only if it

i1s bounded.

e (¥ AV WA G0 9B A
iRt 27 I =i MR B ¢iffea |

Or / &1

Show that a bounded sequence of real

numbers has a convergent subsequenceé.

(TYedl (A AW TR 51 AT SIS Ol
SR TS AT |

(c) Leta sequence <xp,> be defined as
x1=1, Xp= (2xn +3,n>1,
Show that limx =

| Wb:’auﬂﬁwm <xn>Tﬁ?ITW3T\W
wm

| 1
xp=1, x,H_l =Z(2x,,-t +3), nx1

o4sal @ lim x,, =%.
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Or / w23t
Show that the sequence <e,> is

- , 1Y
convergent where e, = (1 +;L—) vneNl,

YT T <e,> TFHFAG] WfSHST TS

1 n
en=(1+—) vwnebhl,
n _

(d) Discuss convergence of the series
— 1
n=1np
. o0 1 g ' ) =
27 (AR SfSRRel FACE S
n_=l . .

e
Or / 523/

1

Show that ;ng n 1S covergent.

. 0
@ed @ Zl
=

—“n?+n

@%WI.-
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OPTION -B
( Numerical Analysis)
Paper : MAT-HG-4026

1. Answer the following questions: 1x10=10
weTs Tl oaiee Tel 9 |

(@) Express the following system of
equation in matrix form :

OeS T I AN AT TS
S AP T4 ¢ '

a1 Xy + QupXy + Ay3X3 = by
Ap1X) + AypXp +Ag3X3 = b,
Q31X +A3pXy +A33X3 = by

(b) Write down Newton's backward
“interpolation formula.

 fSEE ST SRR S B
(c) Evaluate Alog x .

Alog x fAefa <
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3

(d) State the formula for Simpson’s gth

rule.
3 |
ot <o SACH! & |

(¢) When is Newton’s divided difference
formula used ?

TR Reifere S sa! (@fod IRYI F40
Lk |
() What is the numerical definition of

b

[f(x)ax >

a

b | |
If(_X)dx T AR e

(g9 Write the formula of 1st derivative -at

x = xg for three equélly spaced point.

X = Xg ﬁ@ﬁﬁﬁwwsﬁﬁﬁﬂraw
SRS AT = |
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(h) State Euler’s formula for differential

equation.

Wﬂﬁw«mwwmi

(i) What is the disadvantage of Taylor

series method in differential equation.

e TP CFAS (B (AN AT
oyl {2

() = What is the (n+ 1)th order difference of
the nth degree polynomial ?,
NS AR 29 KR (n + 1) P G B

2q?

2. Answer the. followihg questions :. - 2x5=10
{a) Prove that
o *<« 3

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

f(x)=2x%-3x% +3x-10 IO FHATS
e BT oI I |

(c) Construct a divided, difference table
from the fo]lowing data :

wﬁm@ﬁaﬂwwmaﬁ@ﬁww

(5JET 916 I 3
x ¢ =1 -1 .2 ‘3
y : =21 15.12 3

d) If f(x)=—J1;, then find f(a, b).

T f(x)— , (58 f(a, b) Fefm =11

(e) Given that uo 2, ul =3, u, =4.
Find A%y, -

Mo IR ug =2, u; =3, up =41 0o A%y, -
fRefa =11 | -
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3. Answer any four questlons from the
following : ' Sx4=20

TR fRIPIeAl B! e Oed T
(@) Solve by Gauss-Jordan method :
NCG-GICIH (S TG I 8
X+ Yy+z=9
2x-3y+4z=13

3x+4y+5z =40

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

| Wﬁmmﬁﬁ%ws

x :123 4 5 6 7 8
flx) : 1 8 - 64 - 216 343 512

(c) Evaluate :
TR R 4t ¢

2 v oot
£ {sin(x + A)} + = s'm(x +4)
. E sin(x + A)
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(d) Evaluate y =e?*for x = 0.05 using the
following table :

wae fral wifesIeat o[ x=0.05 e
y=e2x3m©%\‘3§13 -

x : 000 010 020 0.30 0.40
y=e’* : 1.00 1.2214 1.4918 1.8221 2.255

(e) From the followihg table of values of x

ay

and y, find s

for x=1.05.
TER (BT x OIE y I AW GRS

d .
x=1.05 SRS -d—z Qfg =111

(f) Estimate the first term of the series °
whose second and subsequent from are
8, 3, 0, -1, O. '

GG (TR 2 Aol [T 1 T sty o
o} fo51 *M@R 8, 3, 0, -1, 0 TJ|

3 (Sem-4/CBCS) MAT HG/RC/G 14



BIKALI COLLEGE LIBRARY

4. Answer any four questlons from the
following : 10x4=40

Oe] QeI bifdbT &R TG I 3

1

(a) State and prove Simpson’s Erd rule.

Using this rule, find

1 2
I'xsdx
O1+x

m%wmﬁmwmqwmi ‘

(b) Solve the equat1on by Gauss-Siedal
- - method of iteration.
20x+y—-22=17
. 3x+20y-z=-18
2x -3y +20z =25
e -Rwe fagiyfe afey 79 O
© RRECRRO! TG T ¢ '
20x+y-22=17 -
3x+20y-z=-18
2x-3y+20z=25
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(c) () Find the piecewise linear
interpolating polynomial for the
data given below : S

OeR SIfeiPR FIMA piecewise linear
interpolation polynomial ©f&ed 3

_x:0123
y : 01 0 -1

(i) Find the inverse of the matrix

I3 -1 -2
A=[1 -1 2
1 2 -1

using Gauss-Jordan ‘method. 5

Gauss-Jordan 2&fs I R

3 ~1 -2
A=i‘21'? Chieew afecey

Sfeedr |
(d) 1If the function f{x} takes the values
f(x0)=yo, fxo + 2) = Y1 f(x +12) = y,
when x=x5, x=Xxg+A4...... X = Xqg +ni

respectively then obtain the general
quadrature formula.
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ﬂﬁ Q%1 FTAN flx) I WNAL A
f(xo)f-: Yo f(xo + 2) = Yy fx + n/1)= Yn

I8 x=x53, XxX=Xxg+A...... X=Xy +ni
St 6(RpIo® Jifei (quadrature) ﬁ_&ﬁﬁl
Sfened | | |

(e) Solve by Euler’s method the following

differensive equation at x = 0.1 correct
to four decimal places :

dy .y—-x
dx yYy+x

with one initial condition y(0) = 1.
TZAR (O AAS et BrHYd [ TREEd
TG x=0.1 e vod Wi Q=ie
AN T T y(0) =1

(A (i) From the following table find the

number of students who obtained
less than -45 marks : S

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

oI GrEd I (BIALE A/l 45 THR
weTe (ol QAR R Refg = s

T3¢ 30-40 40-50 50-60 60-70 70-80
IRaR A ¢ 31 42 51 35 31

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



BIKALI COLLEGE LIBRARY

| () A third degree polynomial p(x)
passes through (0, -1), (1, 1), (2, 1),
(3,-2). Find its value at x=1.2

S
@Bl famfas =em AR p(x), (0, -1),
(1,1), (2, 1), (3,-2) R wres 7m0
x=1.2 {© p(x) I = SEear

(g) (1) A curve passes through the points
(0, 2), (1, 3), (2, 12), (5, 147). Find

the §lope of the curve at x= 2.

: 5

Im @Bl IF (0, 2), (1,3), (2,12),
(5, 147) I IR I (OCT IFBR
x=2 R areae [{dfa w11

(i) Find the minimum values of the
function y = fix) from the following
data : | - 8

¥ 1 0 1 2 D
f(x) :-2 3 12 147

To® BrEY 9 OUR 2_ y = flx) I
e W= Afa =i ¢

x :01 2 5
flx) : 2 3 12 147
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dx

(hj () Calculate the value of Il T x

correct up to three significant
figures taking six intervals by
trapezoidal rule. 6

LA Il+xdx 3 R wifSs gt I

fRefa =11

(i) Find A1°(1—a;a(1—b33)(1_¢x3)(1_ dx4)
| - 4
MO - a)ft - b2 - ot - axt) @
e A s '
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