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OPTION - A
(Real Analysis)

Paper : MAT-RC-40 1'6/MAT-HG-4016
Full Marks : 80

Time : Three hours

OPTION -B
( Numerical 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
(Real Analysis)
Paper : MAT-RC-4016/MAT-HG-4016

Answer the following questions: 1x10=10
©od 24ERT Ued WAl ¢

(@ If a#0 and b in R are such that
a, b=1, then b= ’

(Fill in the blank)

1t a0 W€ bR © WIS a, b= 1 77,

(9% b = | (2T} 912 99 %)

(b) State triangle inequality.

fTew sl Sl T |

n

1 I
¢c) If S=41-—:nelN}. Find supS.
( ;

™~ 1 3

qf 5:{1—;:11515} R, (0% S 9 #fQw
CooAI| Rt 2

(d) When is a set called bounded ?

9ol EfeT (wfen) BENEI G
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(e)

The sequence ((—l)n) is a Cauchy

sequence. (True or False)

((—1)”] Gl S5 FI (361 A IEE)

(f) Write down the range of the sequence
(03,2 0} 2200, 20y )
0, 2, 0, 2, 0, 2, ....) SR A B |

(g) State the completeness property of R.
I 9 F2jefiel <ol |

(h) Define monotone ingreasing sequence.
R SgEE k@l |

() 1If the series Xx, converges, find
lim(x,).
it 3x, HTO! SHAN =, (90T lim(x,, )
GRCRCRICE:

() When is a series said to be conditionally
convergent ?
(oA GOF TN (HNF FEATATE ST
= (P11 2A 2
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AHSWEI‘ the fOHOWing . {any ﬁve) 2)(5:]_0 S = {—1— e i\:} ’ Cﬁﬂegﬁ (&3] Sup S =1 W
= Hies

eI PP e il 2 (g Ashy)

(@) Define closed set and give one example.

T RO TR Bl oy 95} Srizd fral | (e) Show that the sequence (1+(‘1)n) is
not a Cauchy sequence.

@Hed @ (1+(—1)”) S R 2|

Myedt @ 1 i 0
n:_r)r;(ng i _ () Show that 2'3; diverges.
n=1

infS=>0.

(b) Show that Zim( :
n—m n2 +1

(c) Let q b, ¢ be any elements of 2. Then

show that © 1
i GREAl @ ), — (MFIE! T
CEID N6 G0 T ca s ; ek
i If as . ;
b and ¢<0, then ca<ch. 3. Answer any four : 5x4=20
44 :
mﬁfjra,b’c‘“‘aﬁfm%%cﬁaum e sifabe O 3l ¢
f“\ m
(@) If x and y are two real numbers with
(1) ﬂﬁa:-bmc}[)’ SO | ).c<y,then p'rovelthat‘ ;
(i) M a (i) there exists a rational number r
>b 9 C<0, (9% ca<ch | such that x<r<y
[d/NS'= ir_l" N (ii)) there exists an irrational number
(n “r» show that sup S=1 z such that x<z<y '
and infS>0. 3+2=5
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4.

Answer the following questions :

10x4=40

OO SRR Oeq Tt

(@)

sem-4/CB

() Show that J2 is not a rational
Number.,

GRS @ 2 @t (¥ gy 9=

(W) Write down all the algebraic
Properties of R,

5+5=10
R 9 750 resifasty iz ol |
Or / gy
(i) Define su

Premu
Subset § of o m of a nonempty

EI(‘)OVe that an upper bound u of 2
sunempty set S in R is the€
S=RPIemum . of S iff for every

€>0, 3 ap S, €S such that

RELS S o 2+8=9

W If 5 =1, then prove that
(1+x)”z1+nx VneN 2

(iii) Determine the set
A:{xez?;|x2+x>2} 2

CS)MAT Ho/Re/ g

(b)
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SRR e

() &I <o ST TSRS S F A AR
(157 ) e K B o o e
aB] S AZfS ST T A w (B S 3
ST SO ST 23 A o AfcE 2o
£>0 I FE s, eSS UAFT TS
U= <us

([ A x>-1 A, (0 A4 [ @

(1+x)n >l+nx Vnel

(iii) A= { xeR|x2+x> 2} 22fSrn! Ao
41|
State and prove Squeege theorem. Show

that the sequence (x,), where

g 1 ; i e 1
R e o)y
converges to zero. o1o=10

323G oA foTdl S e 91 | (Sal (@

(x,) TEFE! SfeAs, T




Or / @39

Define monotone sequence. Prove that
a monotone sequence of real numbers

is convergent if and only if it is
bounded.

G SR e | e <=1 (@ A
ﬂimﬂﬁﬂmmwﬁ@aﬁm

-"Tﬂmg"lﬁ?ﬁ@|

Or / 91

Prove that a convergent sequence is
bounded. Give a counter example to
show that a bounded sequence may

not be cdnvergent. ; 8+2=10

e = (@ SfSAR S 9ol Wi SAfm
23 | B! TriEeR FRIS (TSRl (@ “Afaa S

9ol SIfSHAlR T3¢ 2= |

(c) Test the convergence of sequences (xn] .

q (d) Test the convergence of the following
2nd (4) as defined below and find the series : 5+5=10
limit if exists f, = :

or each. 5+5=10

Or each I (SRR SfeHiel 291w 4 ¢
MR REIT sl (x,,)

_ 21
() 3 SfemnfRom sigim <t e o 20 T
| n=1 i/
e R e <ma
e 22 e
T W T (nr2)
(ll) Yn = m = .\/H
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Or/t'zreja]‘.

Let X =(x,) and Y=(y,) be real

sequences and suppose that for some
e N, 0< Xp <
that

(@)

Yp forn > K then prove

the convergence of 3y, implies the

convergence of Sx
710

(b) the divergence of Yo implieé the

dive Igence of Ly,

:;X:(xu) Sl Y:(yn) WWW
WKEN, 0<x <y % n> K @0
ERICISS W

@ Ty, S g x, wfewid 23|

b AR
( ) Zx;[ ET ?‘Z‘Ea Zy” @‘7‘[7”%5[ "Q_ﬂl

12

OPTION - B
( Numerical Analysis)

Paper : MAT-HG-4026

1. Answer the following questions: 1x10=10

wee Al 2RI Bed I 8

(@

In Gauss Elimination method for

solving system of equation AX =B, the
matrix A is reduced to

Gauss Elimination #&@fee, AX =B
TR EliET] AN FECS G A I
Felta elled = 2

(i) Upper triangular matrix
(i) Lower triangular matrix
(iii) Diagonal matrix

T Gleew
(iv) None of the above

G9[qq YhI8 2
(Choose the correct option)
(8% Gasro! s Sfeedr)
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(b)

(c)

(d)

(e)

" PEM=4/CBCS) MAT HG/Re/G

W : :

mha}E 1S the difference between direct

so(lat- ods and iterative methods for
Y188 & system of Linear equations ?

AN TR 15 1 ] eryee 3 A1
TE ffeT sty o

Define OPCrator A and E.
A SI% E Hcprag ke faz |

Find AL
AT T T ey

The value of f/"‘ dx

e i
0 l+x2 18

7% dx
e
of N5 o 9 9

0 o

) 1

(i) o

(iv) None of the aboye
ST Bl 2y

(Choose the correct option)
(%% Cexch) 715 Gl sdl)

14

(9)

(h)

(¥

0)

Answer the following questions :

Write down Newton’s forward
interpolation formula.

State the formula for Simpson’s 3 th
rule.
oo 2 ©F e A0l S |

What do yoﬁ mean by Numerical
Differentiation ?

AT SR 0 & e 2
Where is Euler’s method used ?
Euler’s method €S 529 <4 29 2

What is the disadvantage of Taylor
series method in differential equation.

TEEE G (RS (b2ed (N ofmfod
sl {2

2x5=10

weTe Al 2HiEEE el 4 ¢

(a)

Prove that E=I+A, where I is the
identity operator.

osie| 41 (T E =1+ A TS [ 5] ¢ RS |
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3. Answer any four questions from the
(b) Show that the third divided difference following : _ 5x4=20
H4 [Pl bliebl e%E ©Es 4 8

(a) Solve the following system of equation
by Gauss elimination method :

o.f the function f(x) =;1c— with

arguments a, b cdis —

gbed Gauss elimination 2& I2E TR T

& 1 4l 8
qm == o .

) x 36 DS a, b, ¢, g 7 R

: 2x-yYy+3z =9
\(ﬁ‘lﬁwﬁw—cm T e SR8 g

b : % : - —

reqr | Ghcd xX-y+z =2

() Express f(x) (b) Prove that (231 =1 ()

= 2t )

i +3x~10 into
actoria] Notation

=23 '
_{(x) X =3x2 135 19 RIRERRRIES
f1im1?ﬁ[@mx}-m“

where ‘R’ is the interval of differencing.

intcrpol-'1ti0n fadvamages of Lagranges o ‘h AMG TR |
; Ormulg ?
UG Sty TR HF (c) Find the polynomial f(x) by using
’ : a9 & 52 ' -
(e) What 1s extr 5 (i Lagrange’s formula and hence find

apolation 2 N -
P ! ame arn
40N methoq, ' f(3) for :

apolatiop

Qz\'tl'a pol

Extr,
7= < = :
' [SRER extrapolation
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“(d)

(e)

FTIRNIER S 74051 = TR 2ol
() 379 Sea wiw £(3) 7 ww R

Estimate the mijss;
1SS1n 3
following table - g figure of the

) Q“Wﬁ”@%ﬁwwﬁﬁﬁﬁo

Find y
d Y (x) from the following table

given below ang hence find y'(0)

ST OTTR x W% y 3 37 2920 o y'(x)

Sl yr(o] BRI ﬁefa 41|
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(f) Use Trapezoidal Rule to find the value

6 dx
of J-o e by taking six ordinates.

6 dx >
—— 3 3 [ A0
01+x

' 4. Answer any four quéstions from the
following : 10x4=40
wed fepicel blfebl 2 ©ed T ¢

(@) Solve the system of equation correct to
3 decimal places using Jacobi’s

iteration method :
SSRd (S5 FAAE 3 WHIRRE FACA SACE

x+17y-2z = 48
30x-2y+3z = 75
ox+2y+18z = 30

Contd.
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(b) Derive Newton-Gregory forward
difference interpolation formula® Use it

to obtain an interpolating polynomial

for given data.

Interpolate at x=0-25

TS0~ (2519 Sretsifs S 00! el w4 |
2 INIR SR ST qeow Sfeedl |
x=0-25 I W7 SfAeqr|

N RN RO DRGSR RO AR oS
f(x)|1-40 | 156 [ 176 [ 2-00 [ 2-28

(¢) (i) Prove that the divided differences

are 1
Symmetrical in their

arguments, 5

Aol 75y mﬁx@rﬁﬁwwmﬁi@ x49
TFCERS ( arguments) g |
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(1)

@ (i)

(ii)
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Construct a divided difference

table for the following data : S

v il SRR o[ @3 Reifene
w@Re (59eT 7107 4 &

= T2 2 | 7 ) iz
7(x) |22 |30 82]106 | 216

Determine the function whose first
difference is
x2 +2x2 +5x+12 S
<51 T e a1 TS T B AL OIS
x3 +2x% +5x+12
Given that (/731 @it2)

sin45°=0-7071, sin 50° =0-7660
sin55° = 0-8192, sin60° = 0-8660

Find the value of sin 52°. 5

o1 sin52° 3 A e w1

Contd.
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(e) How can you find formulas for higher
derivatives in numerical methods ? () Define numerical integration. Obtain a
Name a technique for improving the general quadrature formula for
accuracy of a low order i i
approximation J'bf(x)dx_ Hence deduce Simpson’s
formula. &
Find the first three derivatives of the 3rd rule. PR
function tabulateq below at point
x= 25, 2
1+1+8=10 AR S W 5 @i [ f(x) dx 3
RN 7700 Toreg
9] . PTG 14 (AT mz{ﬁqmmﬁm@ﬁﬁﬁﬂwwm
SRS “A1F 2 Yool S o
Al B GBig A Lws fFaE ‘{&(i;i Tfenedl |
fd
o |
OO OIfERR ot g 1l | luate f2 . using Romberg’s
F(2:9), fr(2:5) o [g) Evaiuate Sl e i
I"(2-5) Treq g method.
2 dx
ot e 3 e _ 3
N S S R e | Romberg’s “a(® e -[0 x?+4
S(x) (3375 6:059 13635 Toeet—t 3 59. |

s f&efa 4 |
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(k) Solve by Euler’s method the following
differential equation at x=0-1 correct
to four decimal places.

dy _y-x
dx y+x

- with one initial condition (@)=l
SRS ARSI FLTS TS S T4 SEEE

TR x=0-1 e vl i 2w
T 41 T© y(0) =1, '

4y _y-x '
dx yTx |
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