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MATHEMATICS
( Honours Generlc /Regular)

Answer the Questmns from any one Optlon.

OPTION - A
(Real Analysis)

'  Paper : MAT-RC~4016/MAT-HG-4016 . -

l ~ Full Marks : 80

Time : Three hour_s

OPTION-B
( Numerical Analysis)
Paper : MAT-HG-4026
Full Marks : 80
Time : Th}'ee hours

The figures in the mdrgin indicate
Jull 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 any ten of the following as directed :
~ 1x10=10

— . OO WWWWWW°

. ——

() Express the 1nterval [a, b] as a subset
of the set of real numbers in set bullder
method.

[a, b] SEIGIF IS w\m 7o b1
TS fEpreT e A1

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

EISE SRS TR LS A S| S
SRS R Refa =1

(iii) Write true of false:

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

M @ iy e

‘IET YR TS BT ﬁﬁm Se &1
of ST 1
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(iv) Define a limit pomt of a set of real
numbers.

'W%ﬁaﬁﬁmﬁ"@ﬂmﬁml

(i)) Deﬁne a Cauchy sequence.

aﬁwﬂaﬁaﬂ\mﬁml

(vi) Find: the condltlon such. that the

.p031t1ve ‘term series 1+r+r24-

converges.

147 +72 +--- Q9T 2] c&% W
v@ﬁﬁs—ﬁcﬁrwﬂ

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

-@Wamca%mwﬁﬁm®9

(viii) Find the 11m1t point- of the set |
{l/n neN}
{1/n neN} B W ﬁﬁﬁcﬁr Wl

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

1 A frg o e |
“Re #1291 76 7S @1
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(x) Give example to show intersection of
infinite number of open sets may not
" . be open.

TR TYIS (G (@ T G S
‘ﬂ%‘i%%\ﬁﬁﬁ AESO! TE A TRS AR |

(xi) State the ‘order completeness property
of the set of real numbers.

Wﬂ\ﬂmﬂ\ﬁﬁwm SR
for.

(xii) Express the set S={xeR:2<x+7.<9}
- in interval notation.

S={xeR: 2<x+7<9} TREIODRE SEIET
- TS A 1|

 (xiii) Give an example of an open set which
is not an interval.

@ﬁrﬂ\ﬁwqmﬁmmml.

(xiv) Give an example of a set which has no
limit ‘point.

nﬂﬁﬁ&f‘awqmm Gﬂwmﬁﬁﬁl

(xv) Wthh of the following is neighbourhood
of the point 27?

TR G TS 2 ﬁﬂzcm ufor =1 ¢
(@) 12,3[, () [1,3], (¢) ]},3[, @) [1,2]
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. Answer any five of the following :

©e RATa 51T TeR 9 ¢
(@) ‘Show that the set =~ o
{1,—1, —1-, —l, l,—l,'“} is 'neither .

_ 27 273 3 - S
- - open nor a closed set.

2x5=10

' Ae {1 21 1 111 }
' CW'%,{?N C?I > .: 2:‘ 2) 3; .3-)
RO T& I 77 26 TR -

(b) ;Deﬁne uniform co’htinuity of a real
function.

T T GO IV SRS FER ﬁml

(c) Find the supremum aind inﬁmuﬁi of
the following set :

Ww\iﬁtﬁaaﬁﬁzﬁwﬁwmﬂﬁ%ﬁﬁﬁm |
fRefey ==t ' '

..{14-( l)n n eN}

n
{d) Evaluate (39 ﬁ‘fﬂ @) 8

. x*-4
lim
x—-2 xXx-2
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(e) Show that the series Z - does not

converge.

e @ Z C&%W?@Tl.

() Show that (CW"J\G?I'T @)

. 1+2+3+4+--+n 1
llm - ) = —
n ‘ 2

" {g) If Gand H are two closed sets, then
- prove that GN H is also a closed set.
M GO HIT WIS, A TGN H
8 bl 3T WE® H '
" (h) Show that the function f(x)=|x| is
© continuous at x=0. '
el @ f(x)=|x| TH x=0 Frge
'Wﬁﬁ?@ =

3. Answer any four of the following :
oo, RicATl BIfI519 Tel 31 ¢

- (a) Show that every uniformly continuous
function is continuous in an interval.

e B (T GO TGRIETS T SR T
G5t A SR |

5x4=20
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(b)'. If Sarid T are tWo.subsets-of ‘the set of =
" real numbers, then show that;

(SuUT) —s nr'.
W S TW%‘UW@TE‘"M&F@ (o1
mYedl @ (SUT) =S'NT.

(c) Test the convergence ‘of the series .

L
1+ —+—+

2 3

1 1 '
Lo gt I TIH! SSARST 4Rt 51 |

" (d) Show that every bounded sequence with
. a unique limit point is convergent.

(TSR (A SRS b [, < 20T ARG
S SfEAN |
(e) Prove that for every real number x,

there exists a natural number n such
that x<n. . '

wqwmﬁﬁcﬁwmﬂnxaméxﬁ
Wﬂ\ﬂﬁnmmx<n?8ﬂ

(f) Prove that every bounded sequence has
a limit point.

memmaﬁmﬂﬁwmaﬁmﬁi |
A '

3 (Sem-4/CBCS) MAT HG/RC/G 7 _' . Contd.



(g) -Prove that the 11m1t of a function at a
pomt if it exists, 1s always umque ‘

] mﬂﬁwaﬁﬁmmw S
ﬁw@ﬁtx@l "

(h) Define removable discontinuify of a real
function. Give an example.

I o B ARRET Rivzrer e Fi
W% <51 TR

4. Answer ’any fo'ur of the following :
L 10x4=40

SR eIl BIfAGIT Tt 41 8
(@) Show that the funbtiori fdefined below
is discontinuous at every point :

- oryel @ weTs i f meﬁng—'
flo=1, lf x is irrational
i ot iR
and f(x)=-1 if x is rational
| 3 <5t SR AR
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- (b) ,;(i)‘ Show that the serie_sj 8
273 4 B convergent.

e mﬁmwﬁmﬂl

(i) .-Show that the lnmt 1f emsts of a
' convergent sequence is umque :

S -

,' cwem @, I w%m@ o s Ry
e = c—cei Cia :
(0 Define absolute value of a i'eal number.

. ~Show that for real numbers x and y -
' 1+(3+3+3) =10

"Wa#zﬂﬁaﬁaﬂ‘aawvf:mﬁmlimw..<.'

A ¢ T TR W @
lsul=ixllyl |
@ |xeylsizlelal
@ Le-ylzi(xl-lyDl
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" (d) - Prove that a set is open if-and only if
its complement is a closed set. .
el 3 ma%ta&ﬁa@mtﬁmaﬁcq .
R o7 9B T RIS |
: (e)v Prove that a -sequence of reals is

convergent if and only ifitisa Cauchy
sequence.

e mm@aﬂ:ﬁﬁéﬁﬁw’ <ot AT
= ¥ o TR B 1 wT e = |

() Show that a necessary and sufficient

condition for a sequence to be’

convergent is that to each & >0 there .
exists ‘a_positive integer m .such that -~

| ,,+p—xn|<e for all n2m, p>1.

oreal @@ & wa;rm fiem @R ST
mﬂm@vq_’aﬁﬁﬁ £ >0 I3 B! IR

e WRAYL-m T ?Z?L qco |xn+p éxn[ <&

I8 nzm, pZI.;

(g) Prove that J§ is not a rational number

oM T @ aﬁwﬁmvf\ﬂnml
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(h) Prove that lzm f (x) exists ﬁnltely for a

real funct10n f if and only if for every
e>0 there exists a nezghbourhood N

- of @, such that |f(x) f(x1)| <& for all
'.‘x xleN ‘and X, xlata
- ﬁﬂﬁ?ﬁ!ﬁhﬁﬁﬂﬁﬁﬂﬁﬁf?CﬁEr‘hnzf@d
‘. ',Aﬁ@iwﬁwaﬁﬁﬁf%@i £>0II@ ad
- bt et N R, TS R X, peN T
?ﬂ'@|f(x)—f_(x1)|_<s_,.x,'xlata. |
(i) Pfove that e\}ery cdn\}ergent ‘sequence

is bounded but the converse may not
be true. ‘

.'memmaf%z“o‘lwf%ﬂﬁwﬂﬁw@
e 2R Refie TReUH! 78 T AR

.. () Prove that sequenCe- {}cn}'~ where

3n+1

X, = ‘
- n+2
bounded Also ﬁnd 1ts lnmt

is monotonlc mcreasmg and

3+3+4=10

- '~3n+1
mqwmwam{xn} TS X —5

| mﬂ%@a@m,v{ﬁaﬁlmmﬁﬁﬁﬁwl |
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" OPTION-B
(Numerical Analysis )
_ Paper MAT—HG—4026

i. Answer the followlng questxons IXI0¥10

(a) If X ), y 2z are the initial
approx1mat10n of . x, y, z respectively
then what is the first: 1terat10n of x for
the followmg system " of equatlons by
Gauss-Seidal iteration method ? -

ax+by+oz=d
ayx+by+cz=d,
azx + b3y +C3Zz = d3

. ?lﬁx(o), y(O):'z(O) m xx Y ZQWW £y
- COT TS L I A I stfv
E _@aﬁ«@%ﬂﬁﬁaxaa@mﬁsi‘a
ﬁl‘%m

-

' a1x+b1y+clz ='d1- . '
ayx+byy+cz=d,
agx+bgy+czz=d;
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o

(@)

@

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

the nth degree polynomial ?
no¥ AT T AR (n+1)'TJWW. |

, _ﬁw‘a?
(¢

What is meant by mterpolatlon ?
TR {ﬁm Rgere |
Evaluate Asinx.

Asinx Fefa ot

State the formula for Simpson’s ird -

- _rule."

. ﬁ'ﬂﬂw lwﬁmmﬁml N

(g

What do you. mean by numerlcal
differentiation ? - :

'm@wwiﬁmﬁ{@t?

Write down Newton'’s - forwé._rd

-interpolation formula. - -
- fieew vsxﬁﬂﬁ‘ﬁ e vzazﬁ %wm

- Mention one advantage of Lagrange s :
mterpolatlon formula. '

| -‘mﬁt@amﬂq&m@ﬁaﬁWWaﬁn h
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@) When is a numerical method used for
- solving an ‘ordinary d1fferent1al
equation ? .

o1 S o R ST <R
@vﬁmm‘ﬂwvﬁr—wwmv |
() Wnte the relatlon between E and A
o EWAEW%’&TI ;

(k) If y=f(x) and h is the interval of

" differencing them, find Ay,
corresponding to the value ‘Xg. -

iy = f(x) SR h SRR e 2, (OTS
Xo TR (RIS Ay B =1

.(l)' Give the geometrlcal meamng of
trapezoidal rule,

(e e R o

(m) Express the following system of |
" equations in matrlx form:- ~

oFe BE 9 vﬁam SIIETICO! @W
o Al s |
2x~—y=3
x-2z=4
2y-3z=35
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(n) What do you mean by A™

A o= & go o

(o) Name two-interpolation formulae when
" the values of the arguments are not
given at equidistant intervals. :

WW?WW%@IWW
i feri |

2. :Answer the following questions : 2><5='1.OA

oo it ePaRT e i ¢
(a) Evaluate:
W e e
A2pextb

(b) Form the divided' dlfference table for
the following data :

WWWW%@@WW@W
Uroies E

x : 5 15 22
y : 7 36 160
{c) Given uy=3, u; =12, u, =81,
uz =200, u, =100, us =8, find Luy
W up=3, wy =12, u; =81,
" uy =200, u, =100, us=8 T, (OTI
Nu, ffa =i |
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(@ ijc;ve 'Athat..
o A
| (1+A) (1 v) 1.

‘ {e) Find the th1rd divided dlfference with "
aarguments 2, 4, 9 and 10 of the

: functlon f (x) =x> - 2x .

- xIWNF 2, 4, QW 10’<NTC< f(x) X3 —2x
w@aﬁﬂf@rwﬁcﬁ hall
() Prove that El=1-V.
'emqéwr'cir Elo1-v.

(g) thch methods are used for numencal
mtegratmn ? '

m\ﬁﬁwm&wwﬁww'
Qﬂ'?

'(h) Pfove that |
N A
A(n i‘J:I);_'"ncr
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3. - Answer any four questlons from the
following : : o Sx4= 20A

o Rl BIfAbT 2P w =l
(@) Solve by Gauss elimination method :
NG ST RS T s
2x+2y+4z =18

x+3y+2z=13
- 3x+y+3z=14

(b} ‘ PI‘OVC that €x=[7£-]€x AE_QeC;c-’ the
interval of differencing being h.
e @
\ , .
& =[A—]e" Ee” v v SIERIT h.
- E) A
(c). Prove that
g @

U, = U] + AU, 2+A2ux3+---+A"u

(d} State and prove Lagrange s interpolation
formula.

mmawm*m@%anmmqmn
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(e) From the table of values below compute

dy . d2y
‘dx' and e for x=1:

ﬁermmwmvmxl%r

d2 ”
= R ars
x '1 2 3 4 5.6
y .1 8 27 64 125 216
dy y—x

N leen d.x=y+x w1thy ] for x= 0.

Find y approximately for x=01 by
- Eulers method.

_dy _y-x
fﬁmsmidx y+x

a@x=o§mmy=L

11

(g) Using Newton’s forward 1nterpolat10n
- formula find the cubic polynomial which
takes the data from the following table :

ﬁ%ﬁ@ﬁﬁm’*ﬁa@wﬁww.
1 (BT =11 5t e o i fefa
X o1 ]2 3]

fl 12110
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(h) The followmg table gives ‘the velomty of
_ a body at time ¢:

oS SeEd I @Waﬁwcnmw
@t Tt e e .

[t]10] 11| 12| '1.,-3 14
V|431| 477 | 52:17| 564 | 60-8

Find the acceleration at t=11.

=11 S @R T Rl =

4. AnsWer any four questions from the

following : : 10x4=40
o Rl BT o TR T 3 |
(a) Solve by Gauss-Seidel iterative: method
© of the followmg equatlons
1,0x1 + x2 +x3 =12
2x; +10x5 + x3 =13
2x1 +2xy +10x3 =14

WWW@%WWWW%
(T I T 3

10x; + Xp + X3 '= 12 :
2x; +10x; +x3 =13
2x; +2x, +10x3 =14
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(b) State and prové_ Simpson’s %th rule.
Using this rule, find
. J‘l o

014 x?

- faww 2 —wmﬁmmmqwnﬁ-
afﬁhaﬁmﬁ:ﬁ%

) I;ldxz aﬂmﬁ‘fﬂ?ﬁml

(c) (i) Find the missing values in the
: following table . : S

ﬁmwﬁm«mﬁﬂbﬁqgmo'
x .: 45 50 55 60 65
y : 30 — 20 — 24

(i} From the- followmg table find the
number of students who obtained

less than 60 marks: 5
O OIfFTRIAAR 9T 60 THIOLT I 4TS
e 7Nl YE-RaR WA R =t
. Marks No.. of students
FR) | (‘?21@ 5]@3 ﬂ\?m)
30-40 41
40-50 S2
50-60 |
60-70 - 45

70-80 . .41
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. hs
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(d) Explain modified Euler’s method for
solving the first order and first degree
differential equation

—d;zf(x:y)

d o
Hence solve Ey=1-y with the initial

condition x=0, y=0.
@6t amwmawwﬁﬁ@wﬁwq

_f(x: y)

ﬂ\mrﬁr‘ SRR TR T ﬁzmtBT
A 1
2R o %=1—y SRR AT T
3¢ T8 x=0, y=0.
(e) (i) Using Romberg’s method compufe
12 1

1+x
places.

mﬁﬁﬁww
1o P21y 4 e zre T

1+x

Glerear

I= dx correct to 4 decimal

5
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(ll)

(i)

g "'(i)r |

Find the polynomlal function f (x). '
given that f(0)=2, f(1)=3,

f@)= 12 and f(3)=35. 5

3 f(0)=2, f(1)=3, - f(2)=12 TR

f(3)=35 W (ST f(x) 3 a—ﬂﬁa

wm%i e 1

Determme the functlon whose ﬁrst

" difference is 9x? +11x-'-5 : 5 .

TS Al 2 OGRS/l FENl Wl
Wo
9x *11x+5 R

Prove’ that

* e @ - ,
f)= f(3)+ Af (2)+A f(1)+A f(l)

If f(x)- is a polynomialr of_ nth

degree in x, then prove that the

nth dlfference of f(x) is constant

7

- f(x)mnwaﬁvf%ﬂaﬁm
"-mvmqmmnwﬁ—ﬁsw

'WW'@I
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(i) 1f f(x)=4x"+3x>+2x+3 then
find A*f(x). 3
A fx) = 4x° +3x° +2x+3 /W (T
A f(x) Refr =i |

‘Deﬁne divided difference. Prove that—

Rroifers wreea Tl FiRil | e 3 @ —

(i) the divided differences are
-symmetrical in their arguments;
freifere wwaER frges R (FTo
S ; _ ’

(i) The nth divided differences of a

- polynomial of the nth degree are

constant
51 TR RIS RoITe oot AT 9ol
&< 4| '

| 1+5+4=10
Find the maximum value of y= f(x)
from the following data:

ool (BEET IR IR y = JTX)aeﬁﬁswm
el 41

X .

0:2 0-3 04 05 |. 06 07

£(x) | 09180} 0-8972 | 0-8870 | 0-8860 | 0-8930 | 0-9085
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' o sinx ‘
() Find the value of IO(1+ m ]dx

correct to 4 decimal piaces using
Simpson’s rule and Romberg’s
integration. ‘

(1222 )axx e o i 2
SR T |

S
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