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MATHEMATICS

(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 : Three hours' ‘

The figures in the margin inciicate
SJull marks for the questions. -

Answer either in English or in Assamese.
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OPTION - A g |
(Real Analysis) ‘ | (e
Paper : MAT-RC-4016/MAT-HG-4016 ' T S e

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

Define bounded sequence.

1. Answer the following questions: 1x10=10

bl ) DG SIS i | - <1 77 S Sizsel fa s St 72d |
(@) Define closed set. : : ~ (9) Define monotonic decreasing sequence.
T T T 4| TP SR el B |
(b) Write the infimum of the set | | (h) When is a series said to be conditionally
: j ‘ convergent ?
= hat JmA _ o
{1+;:neN} _ | 1 @Wﬁﬁﬁﬂ&%ﬂﬁ%@%ﬂ@{%
' : ; ! : @ zme :
] {1 +% : n'e N} ﬂi‘iw =Y s W . (i) Write the Boizano-Weierstrass theorem
! : : “pfor sequence.
forat | S . mw.em@wwﬁm%w
(c) When is a set called bounded above ? : () Define Cauchy sequence.
9Bl P (oA T T gfe SRk 3o S gl fee |
(d) Write a subset of R which is both open ' 2. Answer the following questions : 2x5=10
and closed. . :
. : : T 2HRIRT O6T 9 ¢
R—a&ﬁ@%iﬁ%%ﬂﬁzﬁg@mwmﬁﬁ :

Ym ’ s ¢ (a) Define open set -and give one example.

CSTMAT HG/RC/G 2




(b)  Give an example to show that the

intersection of infinite collection of open
set is not open. :

4l TR TS (rgeAl mwfﬁ':rﬁaww
S et e

‘ e ' 1 :
(c) Show that Z; -diverges. -
I )
e @ Z; A |

(d) Show that the sequence <(—1)n>

diverges.

eyt ca,<(— 1)”) W AT |

(¢) Define uniform continuity of a real

- function. :
<l %I TR SRz @ |
3. Answer any four : o 5x4=20

(@) Show that a2 for O#aeR. Also X

show n>0Q for nekj.

RSN A a2> 0 7' O;taeR.Wf@'ﬁCW"i\@gT
/Qv\\ >O?I,E neN.
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(b)

(c)

(d)

(e)

If ab> 0, .then show that
() a>0and b>0
Or
(i) a<0 and b<O ;
i ab> 0, (oA (RS @

() a>0 == b>0

, Or
(i) a<0 SIF b<0
Show that (€3l )
@ lal-1b(<la-b
(b) la-b|<|al+|b|, a,beR
Show that ((74€3l ().
(@) |abj=|a||H

(b) |a|2 =a2: Q, beR

Let {(a,),(b,),{c,)be three sequences
such that a, <b, <c,vnelN.
If ima, =limc, =1, show that

limb, =1.
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4.

Answer the following questions :

O HRINS O] 94 ¢

(@n), (b W (c,) FoRDI oo i
<b,<c,vneN.
M ima, =limc, =1, @Yt @ limb, =8

If fand g are continuous functions on

A, show that f+g is also continuous
on A. '

A R[OS W@, £ g 75 SRtk wo
T (e @ f+ g @ ooz 241

10x4=40

(@) Show that every nonempty set of real

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

aﬁ&ﬁﬂ«maihsfﬁmQﬁﬂvanﬂcﬁ:tmaaaﬁ@ﬁ
iﬁﬁﬂnrm@¢§ﬁqawm;@m,

Or / g3t

Let Sbe a nonempty subset of R which

is bounded above. If a e R, prove that
sup (a+s)= a+supS .

S By B ol R 7 S

Waer, CW‘%N?”C?Isup(aﬂs) a+supS
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(b)

(c)
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Show that a monotone sequen-ée of real

. numbers is convergent if and only if it

is bounded.

cquafcn'm@@ MY 9B IS ST
el 29 A i e ] AR 2|

Oor / CESE
Show that a bouhded sequence of real
numbers has a convergent subsequence.
T4 (T T TR <1 AT g o
o9 CASES AF |
Let a sequence <x,> be defined as

xl;1; Xn+1 =_1_(2xn +3)’ nzl, 4

Show that limx, = —

@ T Ol S <xn>—c~1"f'7‘m1 Wﬂ\m-

-aﬁTﬁﬂi

1 ' -
26 Sl aknins Z(an +3)nx1

CW{QQT @ limx




(@)

Or / 924

Show that the sequence <e,> is
: n

convergent where e, =(I +l] vwnelN

n :

TS @A <e,> TEwsl IfeaR T°©

1\*
en=(1+—‘) ¥nelN
n :

Discuss convergence of the series

—

n:]_np

=] 1 : :
ZI,TP TR SRl Ttk e

Ealll
Or /. Gy
Sh .
ow that nZl RIS is covergent.
Cﬁﬂ\ﬂf & . AICHI
Zl e CHIFCH SR |

.1. Answer the following questions :

OPTION -B
( Numerical Analysis)

Paper : MAT-HG-4026

1x10=10 -

wore il AR T i 8

(@)

(b)

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

T@mﬂwﬁmﬁamﬁmm
WWW

a11x1 + 0y, +a13X3 = by
Qg1X +QgpXy +An3X3 = b,
Qg X +QgzpXy +Agz3X3 = by

Write down Newton's_backward

interpolation formula.

Aﬁ@%ﬂa%ﬁﬁﬁmmﬁw

Evaluate Alog x.

Alog-x e |




(d) State the formula for Simpson’s éth
8

@)

Ci="cs

rule.
. ‘
B~iog Az m IGEIT

Wh¢n is Newton’s divided difference
formula used ? N

Y

~What is the Numerical definition of

b
- _j f(x)dx

b \ '
([f(x/dx 3 AR ket oy

Write the formula of Ist derivative at

for three equally spaced point.

X = xg ﬁ%%ﬁﬁ‘wmﬁﬁ%aw_»‘

(h)

0)

2. Answer the following questions :

State Euler’s formula for differential

equation. :
TR AT CFaS SLeN Aol il |
What is the disédvantage of Taylor
series method in differential equation.
SRS AP (Fq© (5 (AT Ao
wpgRal e ‘
What is the (n+ 1)th order difference of
the nth degree polynomial?

O R T2 AR (n + 1)OF T3 1
79?2 |

2x5=10

were fral ercaies el 3 8

(a) Prove that

g T @




(b) Express f(x)=2).c3'_
- . factorial notation.

f(x)='. 2x.3 -»sz +3x-10 [T Faife
e oo o )

Sx? +3x-10 into

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

-TWWWW@WW
(B3ET 10w 3 ¢ - T
x»i: LA TG 3 

YRR =200 151053

et ]
(@ If J(x)=;, then find f(g, b).

i
afi f(X)=;, (SC% f(a, b) efa 311

() Given that =2 U =3 u,=4
3 B DEEE

' Find A2y,

i
HR Up =2, uy =3, uo-4lCT@A2uo

el
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3. Answer any four questions. from the
following : - Sx4=20

oo eI Bifab erE TS T 8
() Solve by Gauss-Jordan' method :
S ET -GG GRS LA T 2
x+y+z=9
2x-3y+ 42 =13

3x+4y+5z=40

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

Tﬁmﬂrﬁwﬁﬁﬁw"

IR 0 P (A

L bk SN0
| 8 --64 - 216 343 512

flx)

_(c) Evaluate :
e fefa o4 8




(@)

()

Evaluate y=e?*for x = 0. 05 us1ng the
followmg table g

weto fra ORI o[ x = OOS ﬁ"’{\a
y = e?*9 AN Tfeeay ¢

x f 0.00 0.10 0200 030 040
: 1.00 1.2214 1.4918 1.8221 2.255

From the following table of {ralues of x

and y, find. T for x=1.05.

WWWny?WW?ﬁ

: d
x=1.05 Re Eyﬁcﬁ; =

Estimate the first term of the ser1es

whose second and subsequent from are
HREIN 09 o),

| 4. Answer any four questions from the

following :
oo Il BT e Ted T ¢
. i
(a) State and prove Simpson’s grd rule.
Using this rule, find '
1)

i
‘£1+x3dx

W%wmmwmqwlﬁg

: 1
! R # 1]

(b) Solve the equation by Gauss-Siedal
method of iteration. :
20x+y-22=17
- 3x+20y-z=-18
2x -3y +20z =25
T fae ATagfe Ao @ O
APl T T b
20x+y-22=17 .
 3x+20y-z=-18
2x -3y +20z=25
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{c) (i) Find th.e piecewise linear‘
1nte;p91at1ng polynomial for the
data given below : . 5

W SifeRRIT et piecewise linear
Interpolation polynomial &fex
%t 2o 1o g
) SO LG o |

(i) Find the inverse of the matrix

SRl _'.2
1 2 24

using Gauss-Jordan method. 5

Gau§s-Jordan RS A T

W L

AT 02 |
JEeR DA ] ST

e | '

. {d) If the function fiX) takes the val
s ues
| flx)= yo:f(xo +4)= Y o+ ni)=y
when x = ‘ e
i en x.-xo,x=x0+/1 ...... X =Xy +nl
Spectively then obtain th

quadrature formulg ; genergl.

3 (Sem~4/CBCS) MAT HO/Re/G 16

T @1 TE  flx) 7 WA @

TS x=x9, X=Xg+tA. ..o X = Xg + N
(et (fZpise Ffel (quadrature) !
Sferedt|

(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.
TR x=0.1 Rqe v ik g
TR [ TS y(0)=1

(1 (@) From the following table find the
number of students who obtained

less than 45 marks : S

30240 40-50 50-60 60-70 70-80

Marks
1151 35 31

 No.f students- 31 42

oo SEmd 3 (BTN AN 45 TIW

o5 (ol TR IRt e w08

30-40 40-50 50-60 60-70 70-80
' F |

] 8

PERaR AT s 31
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v . A e
: L alue 1+x
(W) A third degree polynomial p(x) % (h) (i) Calculate the va 2
- passes through (0,-1), (1, 1), (2, 1) |

(3,—2). Find'its value at x=1.2

>

i ignificant
: hree . s1gnl

) {9 R by

. | : COR pking SIX intervals DY

5 | figures ta . 6

ezoidal rule. '
<1 R e TR pl, (0, -1), e T (PR R T
(1, 1), (2,1), (3,-2) R wecm xim | ; . '
x=1.2 R p(x) 3 TN Shiea | | ﬁ’fl"xdx-aﬁﬁmwm
: | ot
(9) () A curve passes through the points | 0
. 0,2),(1,39),(2,12), (5, 147). Find - | Bl e 4)
- the slope of the curve at x=2, | Find Alo(l_a@(lfb)g)(l'wg)(l_dx

5  | B i)
2, 12), '

‘ 4
MM @51 3@ (0, 2), (1, 3),

X : i A 4) g
' (5,147) %WW (OUE TTTR ' A10(1_ax)(1——bx2)(1——cx3)(1 dx )

x=2 Rgs ererel Ry e e . R e

() Find the minimum values of the

function y= fix) from ‘the following
data : S

’_x:012 Si |
flx) : 2 312 147 : |

wﬁmwwﬁmwwﬂx)w
e T R 715

X :0 12 S
)t i a i 9in. 147
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