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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 margih indicate
full marks for the questions.

Answer either in English or in Assamese.

Contd.




OPTION-A
(Real Analysis)

Paper : MAT-RC-4016/ MAT—HG;-40-1 6

Answer the following questions : 1x10=10

o1 2MTAIRS Te’ 9 3

‘(a)

(b)

(d

(d)

Define closed set.

5 7EfeR AL |

Write the infimum of the set

{1+—1-:neN}
n

{1+-1r;:neN} "‘@W SRy W

A\f%ﬁm

When is a set called bounded above ?

%) 7o (wfewl O @ IF PRI = e

Write a subset of R which is both open
and closed. ;

R 1 il orel D1 T o 9w AR
ET AR
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(e)

'.(g)

() .

U

0)

Answer the fdllowing questions :

Define bounded sequence. -

% SR el for |

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

1 < v Bl i R SR |

Define monotonic decreasing sequence.
TP SR el forat |

‘When is a series said to be conditionally

convergent ?

o 1 S AT S SN I
I 272

Write the Bolzano—Weiérs.trass theorem
for sequence.

T TEAC - ST SAAC! |
Define Cauchy séquence.

s SR el el

2x5=10

O] 2NEIRE Ol 39 ¢

(@)
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Deﬁne open set and give one example.

& e Acw Bl W @b Sies
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3.

o

()

@

(e)

Answer any four :

Give an. ekample to show that the

intersection of infinite collection of open
set is not open.

aﬁ@mqatﬂrmwmﬁw\wr
WEfR (e G T& AZS T2F |

i
Show that Z}I diverges.

el @ Z% S |

‘Show that the sequence <(—1)n>

diverges.
orgedi @ (1)) et SR

Define uniform continuity of a real
function.

aﬁtmwiﬂﬂﬁﬁf@ﬁww gl fera |

5x4=20

Rzt 513519 ©ex 34

(@)

Show that a?>0 for O#aeR. Also
show n>0 for neN.

CW’J}@?ITC?Ia2>OU\90¢aeR Wmﬂw
@An>03T% neN.

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

(b)

()

(@)

If ab>0, then show that
(i) a>0-and b>0
: | Or

(i) a<0 and b<0O
i ab> 0, cofon ored @@
() a>0 9= b>0

7 Or
(i) a<0 W b<0
Show that (CT4e3l ()

(@ |lal-1b|<la-H

(b) |a-bl< , a,beR
Shqw that (T3S (). -
@ |atj=d|B

() |of’=a? a,beR

Let’ (an),(bn),(cn> be three sequences

- such that a, <b, <c,¥nelN.

If lima, =limc, =1, show that

limb, =1.
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(an), (by) W% (c,) TOMDBI W@y TS

a,<b,<c,¥nel.

MW lima, =limc, =1, (Y8 @ limb,, =1.

(f) 1If fand g are continuous functions on
A, show that f+ g is also continuous
- on A.

Aﬂ\ﬁ%@ﬁ\m fmg@rwﬁﬁaw
2 (ST @ f+ g @ SRited =

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

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

I Y T = APl STy Fl\ifl@ﬁ??iﬁ‘é
SwITil ACE I A 4 |

A or / @33l
Let S be a nonempty subset of R which

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

& S G W T AR R T Tkl |
M aeR, YR A sup (a+s)=a+supS.
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(b) Show that a monotone sequence of real

numbers. is convergent if and only if it
is bounded.

- (YT @ AT WA Bl G S

AR 27 3 o Tz 2 oA =
Or / 994

Show that a bounded sequence of real

numbers has a convergent subsequence.

) mww\ﬂmaﬁtm\ﬂw@r
W@W AN |

Let a sequence <xn,> be defined as
k= (2x +3) nal
L e
Show that limx, = o

431 25 <1 SN <x,> ST RN 4R @
Lo IRECR

1 : _
xi=1, Xu'= Z(an +3), n 21

@4eq @ lim x, _=%.




Or / 924 .

Show that the sequence <ep> is

g : 1 n :
convergent where €, = (1 +;j wnel

MYeT (@ <e,> SHPACG] ASH T'©

/ 1 n
=(l+f—] v‘neN,
n

(d) Discuss convergence of the series

>L

n:lnp
= 1
] (TG ST T=2F ST
n=1
i TN “
Or / 92l
1

Show that nZ:lnz HEA covergent.

o C SRS

& g
96T & .;nzm
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' OPTION-B
( Numerical Analysis)
Paper : MAT-HG-4026

1. Answer the following questions: 1x10=10

WWWWW

(a) EXpress the following system of

equation in matrix form :

Oee @Y 9 NI ema%z%r aﬁm
RS P I ¢

Q1% + Q10X + 13X = by

MGl Gogly - b,

Q31X +AgpXy + A33X3 = by

(b) Write down Newton's backward

interpolation formula.

WW%WWM|

o) Evaluate Alogx
Alog x e =




o
(d) State the formula for Simpson’s gth

@

(g)

rule.

oot o gEht

‘When is Newton’s divided difference

formula used ?

Eu:

What is the numerical definition of

i
[ f(x)dx o

b y
[ F(x)ax 5 xR et

Write the formula of 1st derivative at

Xx=x for three equally spaced point.

x=x, R o0 s s Regs 9w
TS Aol T2 | |
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(b

()

0

Answer the following questions :

State Euler’s formula for differential

equation.

SR AT (FAS AR D! el |

What is the-disadvantage of Taylor’

series method in differential ‘equation.

TRFE ANPINE (FIS (53R (T oIEieR

ol e

What is the (n + 1)th order difference of
the nth degree polynomial ?

,n\wmawwﬂa (n+ 1)o7 TR OES &
792 |

2x5=10

were al 2rART Tel 9 3

(@)

Prove that

LI

(1+a)1-Vv)=1
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(b)

©

(@

)= 20

Express f(x)'— Lg% ¥83x =10 into

factorlal notation.

~3x2 +3x 1031% sfﬁ—
w\WfSTWW|

ConstruCt a divided differenée table

from the following data :

TWWWW&@%@MW“

(53T 15 30 8
X ool 2 g
VAR R

If ‘f(x)=%, then find f(a, b).

zrfﬁf() (._C@f(a b)ﬁcﬁmﬂ

Given that Ug = 2, Uy = 3_, Up = 4.

Find A2u0 '

IR U= 2, uy =3, up = 4IC“(.'\‘5A2uO

o =t
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3. Answer any four questions from the

following :

d

5x4=20

©ed el Sifab! 2 T 4 8

(@)

(b)

(9
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Solve by Gauss-Jordan method :

NOG-GICH AR T T ¢
x+y+z=9
2x-3y+4z=13

'3x+4y+Sz=40*

Obtain the missing values of the table
given below :
weore firal eifere 4 9% 7S ¢

L cio s aael b B
flx) :'1. 8 - 64 - 216 343 512
Evaluate :
e fefa w4

. N sin(x +1)
E sin(x + A)

% {sin(x + ﬂ)} +




(e)

{d) Evaluate y =e**for x = 0.05 using the

following table :

y=e¥3 sna Sfeveal 2

x. {000 010 <020 0830 040

y=e’* : 1.00:12214 14918 18221 2.255

From the following table of values of x

dy
and y, find dx for x=1.05.

WWmeyamwﬁ

o 1051%»;— ﬁ‘ﬁlWl

Estlmate the first term of the serles
whose second and subsequent from are
8,3,0,-1,0.

<Of (AT 212 #Ch! el 1 T Bdlw Wi
O P59 W 8, 3, 0, -1, 0 |
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Wﬁ%ﬂ‘ﬁ?ﬁ%%x 0951%?@»

4. Answer any four questlons from the
following : - _ 10x4=40
: 1
{a) State and prove Simpson’s 3 rd rule.
‘ Using this rule, find '
1 ) .
I —dx
g lnt®
IEXTE wmﬁmwaww:«ﬂi
4 :
a—cﬁwaﬁ% I1+x 3 W oy 740
(b) Solve the equation by Gauss-Siedal .
method of iteration. ' :
'20x+y~— 22=17
3x+20y~-z=-18
2x— 3y +20z=25"
NCE-Foa s7agfe “wfor a7 o
" ARG AN B ¢ .
20x+y-22=17
3x+20y-z=-18
2x-3y+20z = 25
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()

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

wel OIfF T piecewise linear

interpolation polynomial Tlered ¢

a0 a3
R e

» (i) Find the inverse of the matrix

9.1
Ae o
D

using Gauss-Jordan method. 5

Gauss-Jordan A RS IR

g o109
A=11 -1 2] Cheome afotam
o
Tferedt |

(d) If the function f{x) takes the values

when x=x5, x=x5+2...... X =Xg+ni
respectively then obtain the general
quadrature formula.
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N e ke el X = Xg +nd
cors I9(f2pioe P (quadrature) 3@Co!
Sfereat | : |

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

L et
dx y+x

with one initial condition y(0) = 1. :
GBI AHOT FYTS ©eTe BrE I S{HE
ATRFIIB! x=0.1 e vgd wifsis FHee
Y T TS y(0) = 1

() () 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.of students 31 42 51 35 Sl

©eTe Brd 491 (BFETRS 9 45 THHW
TS (R QAR R Wy e
=] 3 30-40 40-50 50-60 60-70 70-80
. RERER WAL 31 42 5t . 38 3
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(9)

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

D
<5 fanfes 7eeim SR p(o), (0,-1),
1, 1), (2,1), (38,-2) R M= |
x=1.2 R7® p(x 3 T Sferedt |

{i) A curve passes throﬁgh the points
(0, 2), (1, 3), (2, 12), (5, 147). Find

the slope of the curve at x=2.
j S

M @6 -I@ (0, 2), (1,3), (2, 12‘),

(5, 147) %3 CeTF I (ST IFOIR

x=2 e ererel [efa 7411

(i) Find the minimum values of the

function y = f{x) from the following
data : S

xew e D5
L2 310 147
weT® T 9 O [l y = flx) IR
5w W [ w4 ¢
£ S0l 05
Fly) £ 2 8 17 187
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(IR

@

x_-;x—d‘x

Calculate the value of Max

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

X

R £1+‘x
fefa 3=

Find A%-an(l-b2)1-ofi-dx')

4
O -ax)ft - b2 - ex® i - axt) 3
w fefa F=10)

dx 3 ol it ZWta T
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