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MATHEMATICS
( Honours Genenc /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 : Three hours

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

Answer either in English or in Assamese.
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OPTION - A'
, { Real Analyszs)
Paper : MAT-RC~40 16/MAT—HG—40 16
Answer any ten of the followmg as dlrected
‘ . 1x10=10
w ﬁza:‘/zwr h‘é?/?ﬁm wrﬁ' “vm 1 8

- '(i_) "Express the interval [q, b] as a subset
C of the set of real numbers i in set bullder
“method.

a, b] w@as ABT A wzﬁa 91
Tomls B AT 90

- (i) Write the supremum and infimum of
the set of positive integers if exist.

WWW%R@?&WWWW

iR et fief =11
(i) Write true of false:

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

RO NC RN RGN

‘AT AT vr&i’m iaﬁ #fo0 Rra b1
afoc ””
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(iv) Define a 11m1t pomt of a set of real
numbers. -

T © GOR b RvE e ﬂwn
(v) Define a Cauchy sequence.
bt @ @B e fmi |

(vi) Find the condition such that the

positive term series 1+r+r2+...
converges.

14+r+r2 +... (F 99 AT SIS
mrﬁcﬁwu

(vit) When is a series said to be absolutely
convergent ?

@A GO I ~iaw S Rl Ey

(viii) Find the limit point of the set
{I/n:nen}.

{l/n:néN}'ﬂiﬂWWﬁ’ﬁﬁcﬁ hall

(ix) Write true or false :.
“An empty set is an open set.”

W @ By s |
“Re =S 51 7o 7155 =)
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(x) Give exél'mple to show intersection of
infinite number of open sets may not
be open.

W%’W cwvi\saxcaw‘hwvr\wﬂ"@

ﬂ*ﬁﬁﬁaamwﬂ\fa@e 9nza|'

(xi) - State the ‘order completeness property ‘

of the set of real numbers.

AT TRYR a@mwm 4STCH!
ferar

. (i), Expres's the set S={x&R:2<x+7 < 9}

in interval notation.

-S={xeR:2<x+7s9} TRISHIS SRz
TS e JqA|

(xiii). Give an example of an open set which
~ is not an interva],

@ﬁrwzﬁ%mcrﬁmﬁzﬁwmml

(xiv) Give an exam
limit point.
o1 2 Tl it GG b T 112 |

(xv) Which of the
of th

ple of a set ‘which has no

following is neighbourhood
€ point 2 ?

iﬂﬁﬁfﬁmw\ﬂ“Qﬁr@m e = 2
@ 12,30 1) 1,37, (g 11, 3, (@) [1,2]
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Answer any five of the following :

Wﬁmﬁfﬂfsﬁh T e

(a) Show that the set
{1;—1: l: —l: l:-l:"'} is nlegther' .
27 233 o
open nor a closed set. '

2x5=10 .

2’ 3 3’

{1 i 11 r } ~
CW’;[@@T Czl } ] 2) ) ki |
WIS @ A | WS 7= |

. (b) Define uniform contlnulty of a real |

function.

,Wwaﬁaw’mﬁmﬁ\wﬁm

- (¢) Find the supremum and mﬁmum of

the following set :

ww\m@m%ﬁmm%ﬁﬁm
A =

{1+(;;£:neN}

r_ _ (d) Evaluafe (M= A ==11) ¢

. x? -4
lim

x-2 x-2
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Show that the series Z — does not
. : n
converge.

ST @ Y, ety @

(9)
()

Answer any foy,

‘continuous at - 0

RS @ gy
b

- Show that ((ryeat @)

1
n? T

Show that the function flx)=|x| is

= =|x| TWB x=0 15
| ‘

of the following :
5x4=20

-]

functiop isevery. uHiforfnly continuous
‘ - ontinuous in an interval:

‘%ﬁwmﬁq&'mﬁm.ﬁ??‘ﬂmm
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(b)

(c)

@)

(e)
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If S and T are two subsets of the set of
real numbers, then show that

(SUT) =s'NT"

M ST TIFI AR Y1 TS 5 (or%

e @ (SUT) =S'NT.

‘Test the convergence of the series’

1 1
I+ —+—+--
20 3

Lot et wfnel s

Show that every bounded sequence with
a unique limit point is convergent..
T3S (T SfESR 53w {7y 4t &foeh!

SEFY SSHS] o1 |

Prove that for every real number x,
there exists a natural number n such
that x<n. :

o T4l (@ AR IWR A xF A G
FeIRE WA n A, ATS x <n |
Prove that every bounded sequence has
a limit point.

TSR A =fST0! AR SR bt s Ry

- AT
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‘_A(g) Prove that the 11m1t of a function at a

pomt if it exists, is always unique.

W’i\"mmﬂﬁ&mﬂ%ﬁmmw i

‘ﬁ"’fﬁ@ﬂ’\m

(h}  Define removable dlscontanIty of a real’

functlon Give an example

quﬂmqﬁa—mﬁﬁ@wa\wﬁm |

. WQ’G‘W‘TW|

~W@@m‘mfmwm

ﬁﬁ%:o
(x) =1

> if x is 1rrat10nal
TR @y SRt e
and N
| f (x) ==1if x is rational

T b AR 7%y
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 (v)

(c)

i) Show that the series

1——1—+—1——l+ is c ‘gent
53 4 1s,convergen .
| 5
edl (@ 1——+l—l"r
SN 2°3 4
ATt SIS |

(i) Show that the limit, if exists, of a

'convergent sequencé is unique.
S

mmmaﬁw%mﬁmwﬁi
ﬁq—m c—&ﬁeﬁw o

Define absolute value of a real nurriiaer
Show that for real numbers x and y
1+(3+3+3)=10

Wﬂ\ﬂnqﬁaﬂwwsfmﬁml@iw
R x TP YyI AW &9 9N T

6 |xyl=|x||y|
@) |x+ylsixl+ly

(i) |x- y|>|(|xl—|y|)l
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(d) Prove that a set is open if and only if

()

m - ShOW that a ne

3 {Sem-4/CBCS] MAT HG/RC/G

- .

Its complement ig 4 closed set.

= @ Bl ieafs g = 7 o AR

R 7 DB el 2

B - ]
rove that g Sequence of reals 18

convergent if ang W h
sequence. only if it 1.s a Cauchy
G| - AT e - i
‘@jﬁwm TR R T |61 AR

S Ffirez 9G] 5] el & |

cessary and sufficient

condit;
dition for g sequence to be

COHVergent iS th

exist R
S @ positiye integer m such that

X =
|ﬂ-r X 5
p n|<6 forallnzm,pzl.

T B i o (e o

W@ﬂzﬁv o LN Al
5 \émﬁmg>o 3 3E @1 T
e o -
R m ¥ %7, As [x _xn!
T s o e IR

V2 is not a rational number-
AN =t o
V2 @b AT et 7= |

10

at to each ¢ >0 there -

(h)

()

0)
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Prove that lim f(x) ‘exists finitely for a

xX—=a
real function fif and only if for every
£>0 there exists a neighbourhood N

of a, such that | f (x)— f(x;)| < ¢ for all

x, x;eN and x, x; #a.

25T 91 (T A0 AR ToTl [ (RS iizéf(x)

e = I SR AWM AfStol ¢ >0 IIE@ ad
@51 2t N AR, [0S IFFE x, xeN I

A | £(e)-f (o)l <&, % x#a.

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

wqed (@ efolhl SRl SrEE vifkam 2
&g 2R R Tl 7o) T3¢ il |

Prove that sequence {x,} .where

3n+1 . o 1
X, = =5 is monotonic increasing and
bounded. Also find its limit. :
3+3+4=10
Sl

oSl 9 @ SEE {x,} TE x, =

n-+2
afne o, AfTs | R v g fefn w0
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- OPTION-B
g Nu'fiefical Analysis )
Paper : MAT-HG-4026

Answer the fqllbwing questions :
TS Tl i g <y 5

(@ 1f x(?_) ¥ ;0

* TR 2o ATE
.7 dow ey B 22
alx*:bly‘+
. ang-l-bz
A3x + b,

c12=d1
Ytcyz = d,.

1x10=10

(b)

(c)
(d)

(e)

| )]
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What is the (n +1)th order difference of

“the nth degree polynomial ?

n'ey AR AT AR (n+1) O TN TG

T3 2

What is meant by interpolation? = -
oA Fm e o -
Evaluate Asinx.

Asinx &efa s

State .the formula for Simpson’s %rd

‘rule.

Boopre Lo R s@eet
What do you mean” by numerical
differentiation ?

R S I & @ e

Write down Newton’s
interpolation formula.

forward

| RS el S @t
()’

‘Mention one advantage of Lagrange’s

interpolation formula.

AW STHLH FBR b1 R S 7= |

~
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0

~When is a numerical method used for

solving an ordmary dlfferentla1
equation ?

aﬁwctwﬁawct i 9 AW
R AR sl T = = |

Wnte the relation between E and A-

 EWR & 3 o

- (k)

@

)

‘. 3‘(Sem-4/CBCS) MAT HG/RC/ G

| .d1fferenc1ng

f Y=f(x) and R is the interval ¢ of
them, find .Ayo-

gorrespondmg' to the value Xo -

, "ﬁyé f0) R b o el 2, (O
Yo TR (RIS Ay, Fef |
Give the

geometrical ning °
trapezo; dal 1y, trical mea

Feor o P e gt Al

E
Xpress the followmg System

e ¥ e i T

X-y=3
x.‘QZ =4
2Y-3z=5

14

of |

(n)

(0)

Answer. the following questions :

What do you mean by A™ ?

s P R

Name two interpolation formulae when
the values of the arguments are not
given at equidistant intervals.

WWHWWW@WW
i feri.

2x5=10

ok A eMRIRT TeT /9 ¢

(@)

(b)

(o)
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Evaluate :

W Refa w11 ¢

) b
_ _A?eax+

Form the divided difference table for
the following data:

WWWWWWW&W
smasav | |
x 5 15 22
y : 7 36 160

Given uy =3, u; =12, u, =81,

uz =200, Uy =100, us =8, find Au,
W uy=3, y, =12, u, =81,
ASuo fAdfa =t '
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o 07 PI’OVe tha.t E_

SRS N

(1+A)(1 V) 1

= (e) Find th | |
o argume‘;tthll'd d1v1ded difference Wlth
S 2, 4, 9 and 10 of the

functmn f(x) x 5
-2x.

XI A '
A 9mloqu(x) X3 -2x

Wﬁﬁ%wﬁcﬁw'

=1-v,.

ur questlons from the

. - Answer any fo
: Sx4= 20.

following :

‘ﬂaﬁmmmrwﬁWSma%@a¢a

(@) Solve by Gauss elimination method :
e S ARSI I ¢

ox+2y+4z=18
x+3y+2z=13
3x+y+3z=14 "

L o . (A?) . Ee* |
(b) Prove that te" =[—E]e ot the
interval of differencing being h.

@4ed @

2\ gt
x (%)e"-Ee TS TR S A

€= Ae*
(c). Prove that
o ¥

’ : ' . 2 n.
U, = Uy-1 + AU, g+ AUzt Au,_p

'(d) State and prove Lagrangé’s interpolation
formula.

mﬁt@?ﬁmﬂﬂmﬁaﬂmmﬁw|
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(e) F ro
. m the table. of values below compute

dy . 2
= dy
. an

d2 '
2 ﬁcﬁWo'
X v :
-1 92 .
y-: 1 3 4 5 6

8
27 64 125 216

GlVen g=y bd
. Y+x With y‘l for x=0-

Find 4
Euler’s J -gggé(lmately for x=01 by
m% @ = Y-x

R oy & yix TOx=07A@y=1-
?T' R Y I T

Sing Ney,
e a fing trl'lnS forward interpolatmﬂ

18

(h) The following table gives the v
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elocity of

a body at time t:

TW%WW@W«MMW

@t fat oee 8
T 10| 11| 12| 13|14

v] 431 477 52:1| 564 60-8

chl ‘the acceleratlon at t= 11
t=11 WW%‘Tﬁ‘ﬁWI

from the

Answer any four questmns
10x4=40

following :

vﬁﬁ'ﬁrwvwv#ﬁwaaa@maawro

Seidel iterative method

(a) Solve by Gauss-
quat1ons

of the followmg e

10x; + X2 + X3 = 12

2x;, +10x; + X3 =13
k 2x1+2x2+10x3 =14
e ca I AT
35! g I8

10%; + Xo + X3 =12

2x, +10xy + X3 = 13
2, +2X3 + 10x; =14

Contd.
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. (ll} | ind l'l()
| E : th,_e Polynomia] functi
y ! lon f(x)

. given
- Blven that  f(0)=p f)=3

- ~f(2)=,12 and f(3);3-
A =33. S

A £O0)=2
f0)=2, fW)=3, f2)=12 wr

f13 =35
| cg ) :30 W (O f Ry
k o, (x) 3 =iz

; (i)  Prove that

9= @) ar 1. 2.
= (3 ’ ‘
IR AL I
@ G 1t f(x) i hk
o degree ; o
- d in x
- nth differek, t'hen prove
o offx) - that the
constant.
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5’.

Polynomig; of nth

find A'f(2)- L e
?Iﬁf(x)=4x3+3x2+2x+3®m' -

Foifere oess R ,
(i) the divid differences are
Symmetncal in their argllmentS,
e | |
(i) The nth divided differences of a
polynomia f the nth degre€
constant ‘
45| T2 CFEO Froifere T s 0!
e @ ! _ 1+5+4—10
() Find the maxim value of y=f0)
from the following data - A.
&g (T‘;{ﬂ‘iﬂ Z.)ZJ 714 Z;ﬁ y= f(X) 3 ﬁ@ ﬂﬁ
fefa =1 ¢

f(x) | 00180 | 0

3
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, o 1 sinx\
. : , N
() Find the value of L(l " }ldx
correct to 4 decimal places using
- .Simpson’s rule andg Romberg’s
" integration. '

1 sinx
L[l+ n )dxg%ﬁﬁfﬁmwm
Gk T
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