f g 1/ sinx) Total number of printed pages-24
() Find the value of )'\1+' o )dx

/ : 3 (Sem-4/CBCS) MAT HG/RC
correct to 4 decimal places using ‘

Simpson’s rule and Romberg’s 2022
e ' MATHEMATICS
. (Honours Generic/Regular)
1( L et =
L Egnt ) T wm BIfE Wi 2Wa J9 . Answer the Questions from any one Option.
fref <sa y OPTION -A

(Real Analysis)
) ‘ Paper : MAT-RC-4016/MAT-HG-4016
Full Marks : 80

. Time : Three hours

OPTION-B
A ( Numerical Analysis)
' Paper : MAT-HG-4026
¢ Full Marks : 80
Time : Three hours

The figures in the margin indicate
Sull 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

Answer any ten of the following as directed
1x10=10

ST Al w2 o S S ) o

(i)  Express the interval [a, b] as a subset
of the set of real numbers in set builder
method.

[a, b] SSAHIT IV AN AezfoT By
TR I e |

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

YA BT R L2 STB1 T T =
IR i Refy w1

(iit)  Write true of false :

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

W @ gy B g
TG Y[ AFST! Z709 efrh R oy
A |”
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(iv) Define a limit point of a set of real
- numbers.

K2fS GOR baw g wge) |
(v) Define a Cauchy sequence.
T T@ GoR FeEE faw

(vi) Find the condition such that the

- . . 2
POsSilive XEFMISETIeS 1 irarte...

converges.

147 +72 4.0 qGS 2@ (AT SfemR
(AR 5% fFefa <1

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

el bl (T o AR @R = 2
(viii) Find the limit point of the set

{1/n:nen}.

{1/n:neN} i=fomm saw & fef o)
(ix) Write true or false:

“An empty set is an open set.”

Al (=1 g ol g

“Re =S 9Bl 1o wiEe =/
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(x) Give example to show intersection of
infinite number of open sets may not
be open.

THIRE AETS (TYEA (@ AN TRAF IE
F2feR flem Mo T WS TRe AN |

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

% AT AZGR TG F26rz 43H)
- foran

(xii) Express the set S={xeR:2<x+7 <9}
- in interval notation.
S={xeR:2<x+7<9} MIAGDIT SEI
FAS AP 41|

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

aﬁwmﬁaﬁm@ﬁmﬁmp@wml

(xiv) Give an example of a set which has no
limit point.
G5! Fzzfeq Twizgel el 9| (@it 5aw g g

(xv) Which of the following is neighbourhood
of the point 2 7?

TR @ ke 2 e afer =1 ¢
(@ 12,3[, (b) [1,3], (¢ 11, 3], (d) [1,2]

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

Answer any five of the following :

2x5=10
Oo Rl P55 Ted 3 ¢
(a) Show that the set

{1_11 o l_l...} ; .
o e e ey is neither

open nor a closed set.

@i ol
m N m 2 ) 2" 2’ 3! 3)
AEO! T& A 5 RIS T |

(b) Define uniform continuity of a real

function.

JTA T GOIR TN SO A @ |

(c) Find the supremum and infimum of
the following set:

©ETd FLEfOCBIR SIS T e i s
A == :

{1+(_1)n :neN}

n

(d) Evaluate (39 g =1) ¢

. x2 -4
Iim
X2 X— 2
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1
(e) Show that the series Z;{ does not

converge.

myedl @ Z%C@JWWWI

() Show that ((7¥edl ()

. 1+2+8%44+ - 4n T}
lim

n’ 2

(g9 1f G and H are two closed sets, then
prove that G\ H is also a closed set.
ﬂﬁGwHaﬁﬂ@%@,aﬂmmm GNH
@ @bl IF WIS H|

(h) Show that the function f(x)=|x| is
continuous at x=0. »
@Y @ f(x)=|x| TWH x=0 fFqe
wefafoe =4 | j

3. Answer any four of the following :

w1 [l bifebiq Tes 4 ¢

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

oSl B9 (T G6) STERETS I S0 T
A6t AT S5 |

5x4=20

3 (Sem-4/CBCS) MAT HG/RC/G 6

(b)

(c)

(@)

If Sand T are two subsets of the set of -
real numbers, then show that

(L B8N T
I S % T AT AT 401 GRS 2 (O0%
oedl @ (SUT) =S'NT'.

Test the convergence of the series

1
14+ —+—+- (HTH! SfeATer «9= 31 |

Show that every bounded sequence with
a unique limit point is convergent.

MYl (T e 5w [ o aferh! siffas
Y@ SfSART = |

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

g T (T ARSI AFT AR xF AR GO
FeRE M4 n A, ACS x <n |
Prove that every bounded sequence has
a limit point.

@&l (@ efers! “ffaa S@sR @b 53w {77
AT |
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(9)

(0

Prove that the limit of a function at a
point, if it exists, is always unique.

el (@ A o GBI 5 TR ACE, (S0
1 wfeor =

Define removable discontiguity of a real
function. Give an example.

quﬂmqﬁ?ﬁﬂﬁf@@ﬁﬂ@ﬁm
s 5] Tried fdl |

Answer any four of the following:

10x4=40

wo el bifIbIq Tl 4 ¢

(@)

Show that the function f defined below
is discontinuous at every point:

el (3 weTs Rl f Al R R
fafoz ¢
f(x)=1, if x is irrational
Ff 1 el 7]
and f(x)=-1if xis rational

Tf%r «@b1 AR Al

3 (Sem-4/CBCS) MAT HG/RC/G 8

(b)

(c)

(i) Show that the series

is convergent.

(i) Show that the limit, if exists, of a
convergent sequence is unique.
5

@& . o SR weEE b
e = (0% 2 973 |

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

Wﬂwaﬁammawﬁm@am
el x S y I A A FA A

0 |xyl=1x|lyl
@ |x+yl<lxl+lyl

i) |x-y|=|(1x[-1yDl
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i ists finitely for a
(d) Prove that a set is open if and only if (h) Prove that )l(l_rz‘(tl f(x) exists finitely

its complensditi i Ay closed: sct. real function fif and only if for every
o w4 (@ GO A Te W I Ok IR >0 there exists a neighbourhood N
2R 7T @Bl IF IS W e of @, such that | f(x)- f(x1)| < ¢ for all

x; xleN and Xx, x #a.
(e) Prove that a sequence of reals is

convergent if and only if it (is a Cauchy eriel 1 (3 01 A T f 3 (A i"l}l fx)
sequence. %-@aﬁwmmg>o 3@ ad
eI 91 (T AR A2 O S b1 AR a5l aferE N AR, S FREV X, g eN 9

= A R Afcz B GO 1 S | o o5 @ | fo)- f ()l<e, % x#a.
() Show that a necessary and sufficient (i) Prove that every convergent sequence
Condition for a sequence to be ? is bounded but the converse may not

: be true.

_ convergent is that to each ¢>0 there RS 2

exists a positive integer m such that- orgedl @ ettt 1 -

foe TR Relie TG 79 738 S|

|xn+p—xn|<e for all n2m, p>1.

J () Prove that sequence {x,} where
(el (@ Bl T ARTE (A A T _
w19 #1fie 56 24 2ol £ > 0 I D X, = nn ‘*2 is monotonic increasing and
S ol R ' ‘ d its limit.
bkigiindnl ot M N Ixn+p “xn‘ <€ bounded. Also find 1 g
A 3n+1

omidl T @ SEHFH {x,} TS X =T
(g) Prove that /2 is not a rational number. . i =
.55 ‘ <l e, e | 29 van o et ==
ool =W @ 3 GBI ARG AR T | g

3 (Sem-4/CBCS) MAT HG/RC/G G5 e Contd.
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OPTION -B
( Numerical Analysis)
Paper : MAT-HG-4026

1. Answer the following questions: 1x10=10

oS fra eraiee Tel 4 ¢

)= M x(o), y(o), 29 are ‘the initial
approximation of x, y, z respectively
then what is the first iteration of x for
the following system of equations by
Gauss-Seidal iteration method ?

azx+byy +cyz =d,

T x(o), y(o), 2 &FH x, y, @9 I 2
(S8 Go10 Grael I/ MNP0 AN AT
f2ee 2/Rfe *wmfow x3 22w TG &F 73
IGEN

a,x+by+cz=d,
ax+by+cy,z=d,
azx +bgy +c3z =dj

3 (Sem-4/CBCS) MAT HG/RC/G 12

(b)

(c)
(d)

(e)

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

NN AER F2om AR (n +1) O T G
fe2azs

What is meant by interpolation ?
S e & 3@ 2

Evaluate Asinx.

Asinx ff = |

State the formula for Simpson’s Frd

rule.

foeoiora L foasa sgahl e

(/ What do you mean by numerical

differentiation ?
R Trene IFE & 3@ 2

(g9 Write down Newton’s forward
interpolation formula.
fTEoaa ST S Jarst =4

(h) Mention one advantage of Lagrange’s
interpolation formula.
NG STHI Aol @bl Ffkal Trad T4 |
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()

0)

(k)

@

(m)

When is a numerical method used for
solving an ordinary differential
equation ? '

0 s | 1 s M P e e ) B o | I [
ol AR Awfs I [ W 2
Write the relation between E and A.
E 9@ A T F=o&0! & |

(

If y=f(x) and h is the interval of
differencing them, find Ay,

corresponding to the value Xx;.

I y = f(x) W% h SERER NLT F, (S0
X, TR (FTS Ay, e

Give the geometrical meaning of
trapezoidal rule.

(Grore Zree e eyiffes i< fr |

Express the following system of

equations in matrix form :

T e TEd T4 AR AAFAID] TS

o 4l 3
2x—-y =3
x-22=4
2y-3z=95

3 (Sem-4/CBCS| MAT HG/RC/G 14

(n) What do you mean by A™ ?
A" ors & 3o 0

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

FAN SEH[ETS 7B AT A G5! TG
s e | '
2. Answer the following questions : 2><5=10
O]l e Tes 4 g
(a) Evaluate :
i e =i ¢
A2eax+b

(b) Form the divided difference table for
the following data :

e fral eifere o141 [ieifere sraeq (bga 94
ST3 341 8

P S AL
U= 07 3655160
e} Given wu, =3, U=12, u;=81,
u; =200, u, =100, us =8, find Ay,
MW uy=3, u;=12, u, =81,
u; =200, u, =100, us=8 T, (ST
Au, et <= |
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(@)

(e)

(9)

(h)

Prove that
e =9 @
(1+A)(1-V)=1

Find the third divided difference with
arguments 2, 4, 9 ar’1d 100t the

function f(x)= x> -2x.

XA 2, 4, 9 W& 10 AR f(x)=x° -2x
e goln [Reifere wra W o |

Prove that E''=1-V.
AWM FN @ EL=1-V,

Which methods are used for numerical
integration ?

AR SEER AR T T ol qeaR =
0 ?

Prove that

e ¥ @

aliG, )"

r
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Answer any four questions from the
following : ' 5x4=20

O RicIea BIfan) 2 Ted 4 ¢
(@) Solve by Gauss elimination method :

NTTT ST ATore AL F91 2

2x+2y+4z=18
xX+3Yy+2z2=13
3x+y+3z=14

2 -
A E
(b) Prove that e” =[E]e" -Ag—eex , the
interval of differencing being h.

myedl @

2 X :

A E -

e* =| — ¥ = T U WG h.
E Ae™ :

(c) Prove that
a3le =€ @

2 n
Uy = Uy 1 + Aux& +4 Uy 3+ + A Uy _n

(d) State and prove Lagrange’s interpolation
formula.

NG S Ao T W @i 74 |
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(e) From the table of values below compute

(9)

o 5

d d’?
£ and a% for x=1:

d
TS TTEe 3 (B A4 x = 1 ﬁway

d2y
W?ﬁ‘ﬁwg ‘
SRl Py (RS 4 .5 6
Y OB A 18516
d Y- x
Given E:y+x with y =1 for x=0.

Find y approximately for x =01 by
Euler’s method.

dy  y-x 2
frrat ez yix 38 Xx=03I@ y =
Wwﬁawaﬁyam&mﬁmﬁ@

ESil

Using Newton’s forward interpolation
formula find the cubic polynomial which
takes the data from the following table :

[T et st 7 qaeR R s Ty
41 (53T =11 b famifass qeeiv 3t el a1 2
X 0 1 2 3
Flcl BB Bt 1.1 48

3 (Sem-4/CBCS) MAT HG/RC/G 18

(h) The following table gives the velocity of
a body at time t:

OTE TS N (GIFTITS ! I ¢ NS
@i fwal ez 8

¢ 1004 1 Tt la g
V|431| 477 | 52'1 | 564 | 60-8

Find the acceleration at t =11,

t=11 ATS I[\HIE G99 [y 71 |

4. Answer any four questions from the
following : 10x4=40

O [Tl BifabT osE Tes 99 ¢

(a) Solve by Gauss-Seidel iterative method
of the following equations :

2x; +2xy +10x3 = 14

(PG FAAG 2541 8

10+ X9 + X3 =12
2x; +10x, + x4 =13
2)(1 +2XQ +IOX3 =14
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(b) State and prove Simpson’s 2 th rule.

()

Using this rule, find -
e
0

1+x2

fmea & oW @t e @ eme @2
A0 IR

[ & R )

1+x
() Find the missing values in the

following table : 5
oS frl eIl Qe 5% o 9 2
X eSS0 55 .60 65
L R IR T § S SR

() From the following table find the
number of students who obtained
less than 60 marks : 5

O IR o]l 60 THISLE T THE
e < QWE-RaR 722 ey 71 ¢

Marks No. of students
(F99) (UG-RTIT AL
30-40 41
40-50 62
50-60 61
60-70 45
70-80 41
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(@)

Explain modified Euler’s method for
solving the first order and first degree
differential equation

Y

dx:f(x)y)

Hence solve %= 1-y with the initial

condition x=0, y=0.
memwmawﬂrﬁﬁ@wﬁam

'—'=f(x’y)

IS SRR AT AR w4 Rl
I T4 |

Bl %ﬂ—y SREE AT (ACG! A
¥ ¢ x=0, y=0,

(e) (i) Using Romberg’s method compute

12 i ¢
I= L ———dx correct to 4 decimal
1+ x 2
-places. 5
@ARRAR e IR TR

Tt
Tferear |

|
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(9)

(ii) Find the polynomial function f(x)
given that f(0)=2," fll)=3,
f(2)=12 and f(3)=35. 5

3 £(0)=2, £(1)=3, f(2)=12 TR
f(8)=35 T (W@ f(x) I I
ol e ==t

(i) Determine the furfction whose first

difference is 9x? +11x+35. 5

ool AN @I A FEAo) [efd

4 ¢
9x2 +11x+5

(i) Prove that
b ) S

f(4)= F(3)+Af (2)+ A 1)+ A’ £(1)
' S

(i) If f(x) is a polynomial of nth
~ degree in x, then prove that the
nth difference of f(x) is constant.
d
MW f(x) 9O n G R AR =T
(S0T 29 1 @ now Reiftre wwm

9Bl &TF R |
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i) If f(x)=4x3+3x2+2x+3 then

find A*f(x). 3
iﬂ‘?’f(x):4x3 +3x%2 +2x+3 T (@
A f(x) Fefa 4

(h) Define divided difference. Prove that—

Rreiftre wraes wikel fwat | g = @ —

(i) the divided differences are
symmetrical in their arguments;
freifae wwaraE Fess TR CFa
S ;

(i) The nth divided differences of a
polynomial of the nth degree are
constant.

451 FeoE (Fae [eiftre oied W @bl
¢ A |
1+5+4=10
(i) Find the maximum value of y':\f (x)
from the following data: _
e (53ER AR IRy = f(x) 7 few T
fefa == ¢
X 02 0:3 0-4 05 0-6 07
f(x) | 09180 | 0-8972 | 0-8870 0-8860 | 0-8930 | 0-9085
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