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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 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

1. Answer the following questions: 1x10=10
T AR TG T ¢
(a) Define closed set.

7% AR2fOF el |

(b) Write the infimum of the set

{1+l:neN}
n

1 : .
{12 ine v} seaforom ot frm st
feran |
(/) When is a set called bounded above ?
@Bl AT TR TH IF IF (A 22

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

R-3 b1 ToRieR ol RTS! 9% Wi 7 vtz
1
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(e)

(g)

(H)

()

0)

Define bounded sequence.

TF SR Rl i |

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

Bt 77 SR TR T e wieie 923 |

Define monotonic decreasing sequence.
FAGI S el e |

When is a series said to be conditionally
convergent ? '

o 1 S (T e SR I
TR A ? :

Write the Bolzano-Weierstrass theorem

- for sequence.

S A SPGB AT fera

Define Cauchy sequence.

- 3 S @l FR

Answer the following questions : . 2x5=10

oY 2R Bed 9 ¢

(a) Define open set and give one example.

& o @ Bl o @bt Sl fi |
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(b)) Give an example to show that the
intersection of infinite collection of open
set is not open.

Bt TrizReR CTCe (et mwﬁmﬁ\wa@
T (T @O Y& AEfS 57 |

1
(c) Show that Z;{ diverges.
: 1
myedt @ ZZ SARI |

- (d) Show that the sequence <(—1)n>

diverges._ _
orgeat 1 (1)) et s

(e) Define uniform continuity of a real

function.
9Bl AT T T LIRIEEO RRE f%f-«»nl
3. Answer any four : S5x4=20 -
Riceteat 519519 ©ax 41 3

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

MYST A 2>0TS 0= acR. WCE‘?,{@T
@ n>03I9 nelN.
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(b) If ab> 0, then show that -
(i) a>0and b>0
Or
(ii) a<0 and b<O
W ab>0, (oo (e @
) a>0¥Hsb>0
: Or
i) a<0 %< b<O0
(c) Show that ((74&3 (@)
@ |lal-1b|<|a-h
() la-b<la+]b, a,ber
(d} Show that ((T¢d @).
@ latl=lalt

() |af =a a,beR’

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

limb, =1
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(@n), (by) W% (c,) FOMEI wqaFs wMCs

a, b, <c,¥nel.
MM lima, =limc, =1, TS (@ limb, =1.

(fH If f and g are continuous functions on
A, show that f+gis also continuous
on A.
A WS @G, f o gvﬁﬂwﬁﬁmw
20 (YT @ f+ g 8 Gz 73

4. Answer the following questions : 10x4=40
O IR TeT 9 ¢

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

WH\W%%WWWWW,

oIl QA o ermier 51|

Or / qqt

Let S be a nonempty subset of R which
1s bounded above. If a e R, prove that
sup (a+s)=a+ sup S .

iz saﬁtmﬁssvfﬁa@waqﬁ

MM aekr Cﬁﬂﬁﬂﬂsup(a-ks) a+supS. ;
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(b} - Show that a monotone sequence of real
numbers is convergent if and only if it

1s bounded.

STl (X TSR YW I @iy S
wfeAat 79 I wie Tz 3 oifem =@

Oor / 24t

Show that a bounded sequence of real

numbers has a convergent subsequence.

MRS (T AT YA b1 A7 SgP=g o
SfSAIN] SASTES A |

(c) Let a sequence <x,> be defined as

ol
‘x1=1; Xn+l =Z(2xﬁ +3): nzl.

Show that lim x, = %

1@ 241 GBI ST <> O ¥l ({0 @@=
391 (207 ¢

- 1 X
xl = 1, xn+1 zz(an +3), n 2]_
= 3
¢red @ lim x,, =-2-.
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Or / 924t

Show that the sequence <e,> is

n
convergent where €, = (1 + E—J vnel .

(M8 @A <e,> TJEACH| WAGHAF] T©

1 n
e, =(1+—) vnelN,

(dj Discuss convergence of the series

- 1

n=1np

Zl?z? TGRSR T S
n= < ¢
|

| Oor /e . .

=]
1
Sh T e
ow that Elng +qn 1S covergent.

CRYST @ 2oy — (et afemdy
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OPTION-B
( Numerical Analysis)
Paper : MAT-HG-4026

1. Answer the following questions: 1x10=10

e Hl eI Tl 91 ¢

(@)

(b)

(c)

Exp:@ss the following system of

equation in matrix form :

oS BrEd FF TN AT e
FES A5 T4 8

QX + AypXy +A13X3 = by
Qo1X + AgpXy +Ax3 X3 = b,
az1X +agzpXy +Az3X3 = by

Write down Newton's backward

inter polatxon formula.

ﬁ@ﬁﬂa%ﬁﬁiﬁmﬂmﬁw

Evaluate Alog x .
Alog x fefg ==t
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' 1 3
(d) State the formula for Simpson’s -8~th

rule.
; e =5
forolbeg 3o 376! feril |

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

Lrike :

(/) What is the numerical definition of

b
[Flx)ax »

b
[ flx)dx < R siceat

(g) Write the formula of 1st derivative at

x =x, for three equally spaced point.

x=x, 3 FolG! A e Riqe daw
SRS Aot 7 |
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(h) State Euler’s formula for differential
equation.

TS [T mwﬁwmﬁml

() What is the disadvantage of Taylor

series method in differential equation.

SEFE AN (FA9 (GRe (AN ~mfos
PRl e

() What is the (7 + 1)th order difference of

the nth degree polynomial ?
ne A T22W AW (n + 1)@@1‘4@1@3%
27 '
24 Answef the following questions : 2><5=10‘
o fil eI e T
(a) Prove that
e B @

(+a)1-v)=1
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)

()

(d)

(e)

Express f(x)=2x%-3x*+3x-10 into

factorial nota‘uon

) =25 —3x +3x-10 atﬁfﬁﬂ@ﬂﬁﬁ”
Ao oo dpr 1 |

Construct a divided difference table

from the following data :

s Tl SRR o|l @9 Reite weed
(BET 1o A 2

Tl e e T
Yo =21 15123

If f(x)=-)lz, then find f(a, b).

3 flx)=— c—mf(a b) fefa i

Given that up=2, u; _3 u2 4.
Find Aguo

f_ﬁm fllC§u0=2; U= 3" u2=4lC('>‘C@A2uO
[efm ===
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3. Answer any four questions from the
following : - S5x4=20

o RICEITel SIfS5T 4we $ee 4

(d) Solve by Gauss-Jordan method :
SCE-ERCH @[S AT B 2

X+y+z=9
2x—-3y+4z=13
- 3x+4y +5z =40

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

Tﬁm—ﬁaﬂwﬂﬁﬁﬁw
o
flx) : 1 8 - 64 - 216 343 512
() Evaluate :
. T e w9 ¢

2

& {sine )¢ £ sine+ 2)

E sin(x + )
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(dj Evaluate y ='e¢?*for-x = 0.05 using the
following table :

were fral it o]l x=0.05 R™e
y = e2*F H Tferel 2

S 000 D10- 020 D30 040
y=e*® : 1.00 12214 1.4918 1.8221 2.255

(e) From the following table of values of x

dy _
and y, find = for x=1.05.

W-'WWnyE{WWﬁ
e 105%{ Y [fa =i

(f) Estimate the first term of the series
whose second and subsequent from are
88310 =110,

95! (AT 22 +ehl [l 77 T TS o
O 159 #MER 8, 3, 0, -1, 0 |
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4. Answer any four questions from the
following : 10x4=40

SR [rpiea bifant e Bew e

(@)

(b)

1
State and prove Simpson’s -S*rd rule.

Using this rule, find

1 2
J' x 3d}c
01+x

oS %wa&fm GRS Sl ER

L
A0 IR TR o
0

Solve the equation by Gauss-Siedal
method of iteration.
20X+ —22 =17
3x+20y-z=-18
2x -3y +20z=25
en@@ -wes sfFqigfe omf—a 79l O]
ANFRCHRG! T4l 41 ¢
20x+y-22=17
3x+20y-z=-18"
2x-3y +20z =25
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(¢ ()

(W)

Find the piecewise linear
interpolating polynomial for the
data given below : o

wed Wil TR piecewise linear
interpolation polynomial Sfeteat

s § ol I 0 R
s 00

Find the inverse of the matrix

S )
A=l s 9
12 1

using Gauss-Jordan method. 5

Gauss-Jordan &% I2E =

S
A=|1 -1 2| Cnsesg afce
10
oferedl |

(d) If the function fl takes the vajues
f(xo) = yo:f(xo + A) = y1-----f(x e M)F Yn
when x=x5, x=x5+4...... X = Xqg +ni

respectively then obtain the general
quadrature formula.
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e)

M B TN fx) T WECIR @

; f(XO) yOr (x() +2’)= ylf(x+n/1)= yn ‘

S x=ixg, =gt X =Xy +nl

(oCE IsIRpIS I (quadrature) @G
Sferea |

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

LYY
dx y+x

with one initial condition y(0) =

SEER AFA TGOS G T T
ANFO! x=0.1 [Re vod v B
TN A TS y(0) = 1 -

(i) 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 S1 35 31

O BE T4 (B 2|l 45 THE
OIS (I QARG T [y 3 ¢

‘998 30-40 40-50 50-60 60-70 70-80
QORER =gl s 31 42 Gl 88 e
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(i) A third degree polynomial p(x)
passes through (0, -1), (1, 1), (2, 1),
(3,-2). Find its value at x=1.2

' ; )

9ot fanfes z=sm i p(x), (0,-1),
(1,1), (2, 1), (8,-2) R wiewe a1
x=1.2 I® p(x) I = Sfeeqi|
(g) (i) A curve passes through the points
' (0, 2), (1, 3), (2, 12), (5, 147). Find

the slope of the curve at x=2.
S

T <o (0,2), (1,3), (2, 12),
(5, 147) "= item 9 (o0% IR
x=2 [® ereret ey a1 |

() Find the minimum values of the

function y = fix) from the following
data : : 5

o 0 IS
7 e @y ey

9% TrER T OAR A y = flx) IEE
R T [l w4t 2

P d e B [P )
e s 2 e 147
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(h) @)

@

dx

Calculate the value of -[1 T

correct up to three significant
figures taking six intervals by

- trapezoidal rule. 6

dx 7 fof wifSs e IH

1+x

ﬁ‘fﬂWl

Find A‘O(l—a)a(l—bf)ﬁ—cxs)(l—dx‘*)

4
A1 - a.x)(l ~ bx? )(1 ~ox® )(1 - dx4) "
i fef w1
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