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MATHEMATICS

(Honours Generic/Regular)

Answer the Questions from any one Option.

OPTION-A

(Real Analysis)

Paper : MAT-Re-4016/MAT-HG-4016

Full Marks : 80

Time : Three hours

OPTION-B

(Numerical Analysis)

Paper : MAT-HG-4026

Pull 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 ariy ten of the following as directed:

1x10=10

PicT*! g

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

method.

[a, b]

(ii) Write the supremum and infimum of

the set of positive integers if exist.

feftsTf ^ I

(Hi) Write true of false :

"The set of real numbers is the

neighbourhood of each of its points."

%rR £i1%c5i
1"
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(iv) Define a limit point of a set of re^
numbers. .

fert I

(v) Define a Cauehy sequence.

I

(vi) Find the condition such that the

positive term series 1 + r + r^-i----
converges.

^jr'^ +...

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

(viii) Find the limit point of the set

{l/n:neN}.

{l/n:neN}

(ix) Write true or false :

"An empty set is an open set."

"1^ ^ ^ I"
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(x) Give example to show intersection of
infinite number of open sets may not
be open.

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

1%^i-

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

S = {x6i?;.2<x + 7<9}

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

i£i^ ̂  fen feet ̂ 51^^ i.

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

ferf ̂

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

3^5^ 2 frpBR ai%i3>c| ̂  9

(a)]2,3[,(h) [l,3],rcMl,3[,rd;[l,2]
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2. Answer any five of tJie following :
•  2x5=10

(a) Show that the set

h ~h ■■■} neither
Open nor a closed set.

(b) Define uniform continuity of a real
function.

felT I

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

[  ' ^ J

(d) Evaluate %

,. x®-4
lim —
x->2 x-2
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(e) Show that the series X""
converge.

(f) Show that C^)

l + 2 + 3 + 4 + --- + n 1
lim

2  2
n

(g) If G and H are two closed sets, then
prove that GflH is also a closed set

G^ Hm G n H

(h) Show that the function /(x) = |a:| is
:  continuous at x = 0.

GI f{x) = \x\ x = 0 1^^
^ I

3  Answer any four of the following :
5x4=20

tsc^ f^c^ic*ii o

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

SfSTf®! ̂  ̂  Tjic^
4"^ Tftflil xBR^j^ I
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(b) U S and T are two subsets of the set of
real numbers, then show that

(sur)'= s'nr'.

^ ^

(yiimc^{S[jT)=S'f]T'.

(c) Test the convergence of the series

i l l1 H 1 h ■ • •
.  2! 3!

i+^+'^ + "- c2£f%St ̂ Rj>iiR\!>r ^I
(d) Show that every bounded sequence with

a unique limit point is convergent.

(e) Prove that for every real number x,
there exists a natural number n such
that x<n'

^ (71 ^ ̂"51

n <2117:^, X <n ̂ 1.

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

(71 SffezJDt
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(g) Prove that the limit of a function at a
point, if it exists, is always unique.

(71 "SIR

voil^vslfl ̂  I

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

rat

^ ̂ fet I

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

pjc<Plcil <Rt o

(a) Show that the function / defined below
is discontinuous at every point:

(R Wo to /

Rfefi %

f{x) = 1, if X is irrational

and /(x) = -l if x is rational

^ ̂ w<m
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(b) : (i) Show that the series

i
2^ 3 41-'— +—— + • •. is convergent.

1  1 1 11- —+ - + ...
2 3 .4

(ii) Show that the limit, if exists, of a

convergent sequence is unique.

"■ ■ ^ ■ ■

05^ I .

(c) Define absolute value of a real nximber.
Show that for real numbers x and y

l+(3+3+3)=10

.  X 41?^ sfsrfsf ̂  (75f

(i) |xi/|=|*||i/l

(ii) \x+y\<\x\ + \y\

Cm) |x-y|^|(|*|-|t/|)|

3 (Sem-4/CBCS) MAT H6/RC/G 9 Cbntd. •



(d) Prove tJiat a set is open if-and only if
its complement is a closed set. 7

v£|'^ ̂  I

(e) Prove that a sequence of reals is
convergent if and only if it is a Cauchy
sequence.

.  ̂ (71 ^

^ ̂ ̂ ft ̂  ̂6pt ^ I

(f) Show that a necessary and sufficient
coildition for a sequence to be

convergent is that to each f > 0 there
exists ̂ a positive integer m such that

\^n+p for all n > m, p > 1.

(7[ ^S[;^ SiOrt^Sf%

v5n^ ^ ̂ SlfeSt £• > 0 ̂ v£f&f

m  \Xn+p -^n| < ̂
n>m, p> I.-

.  (g) Prove that ̂ 2 is not a rational number.

^ (71 72 I
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(h) Prove that Urn f{x) exists finitely for a
x->a

real function f if and only if for every
£>0 diere exists a neighbourhood N

of a, such that | / (x)- /(xi)| < s for all

. X, XieN and x, Xi^a.

£rsit«t^ lim f{x)
x->a .

v£^ XieiV^

Xi^a. .

(i) Prove that every convergent sequence
is bounded but the converse may not
be true.

■  ̂

(j) Prove that sequence {x„} where

3n + l , . : . ,
x„ — IS monotonic mcreasing and

n + 2

bounded. Also find its limit.

3+3+4=10

/  ̂ . 3n + l
^  ̂ 51^^ {x^}

I  1^ ̂®f?r ̂  I
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OPTION-B

(Numerical Analysis )

PapcF : MAT-HG-4026

1. Answer the following questions : 1x10=10

(a) If 1/'°^ are the initial
approximation of a; y, z respectively
then what is the first iteration of x for

I  > 4 -

the following system of equations, by
Gauss-Seidal iteration method ?

aiX + biy + CiZ = di

a2X + b2y + C2Z d2

a^x + b^y + c^z -d^ .

, ■# 1/'°', z<°> 3K5I ;c, y, 2^ iiw ̂
cw wrs

2isi5f ft
ft'ltl

ai* + &iy + ciz = di
a2X + b2y + C2Z = d2
a^x+b^y + c^z^d^
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(b) What is the (n + l) th order difference of
the nth degree polynomial ?

1%^ ?-

(c) What is me^t by interpolation ?

1% ̂  ?

(d) Evaluate Asin.x.

Asinx .

(e) State the formula for Simpson's jrd
rule. .

' (f) What do you mean by numerical
differentiation?

Noi<i<pci«r ^Picci 1% ?

(g) Write down Newton's • forwa.rd
interpolation formula.

(h) Mention one advantage of Lagrange's
interpolation formula.

^ 1
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(i) When is a numerical method used for
solving an ordinary differential
equation?

^

0) Write the relation between E and A.

(k) If y = f{x) and h is the interval of
differencing them, find Az/q

corresponding to the value Xq.

^ y = /(x) >rR9 h (^sm

' Xq 'SlW Al/o I

(I) Give the geometrical meaning of
trapezoidal rule.

(m) Express the following system of
equations in matrix form:

Wo ^ c^ci<ts^vs

£l?Pt*[?!RtS

2x-y=3

x-2z = 4

2i/ - 3z = 5
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(n) What do you mean by ?

A"" 1% fsft ?

(o) Name two interpolation formulae when
the valueis of the ar^ments are not
given at equidistant intervals.

TfSlpf "SlpR ^

2. Answer the following questions: 2x5=10

(a) Evaluate :

'srR g

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

g

X  : 5 15 , 22

1/ : 7 36 160

(c) Given Wq=3, %=12, U2=81,

U3 = 200 , U4 = 100, U5 = 8, find A^Uq

Uq = 3, i/j = 12) U2 =81,

U3 =200, U4=100, "5=8

A%
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■ (d) Prove that

;a+A)(i-v)^i.

(e) Find the third divided difference with

arguments 2, 4, 9 and 10 of the

function /(x) = x^- 2x.

2, 4, 9 ̂  10 /(x) = - 2x

<rq^^ fitollSiVs *5^34 'Rt I

(f) Prove that B~'' = l-V.

snsil«i 45^ (?j =i-v.

(g) Which methods are used for numerical

integration?

: (h) Prove that

a("c,:i)="c,
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Answer any four questions from the
following: 5x4=20

(a) Solve by Gauss elimination method :

^ S . .

2x + 2y + 4z = 18

x + 3y + 2z = l3

3x + y + 3z = 14

(b) Prove that =
r a2\
A £e^

A^e"
the

interval of differencing being h.

e* = e* h.

(c) Prove that

C4

= ̂x-1 ^^x-2 ^ ̂x-3 A,

(d) state and prove Lagrange's interpolation
formula.
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(e) From the table of values below compute

dy dJ^y 1 . . *
and —9- for x = 1 :

■ dx dbr

■  ' ^ ^ rv dll
X = 1 —

•  " ■

^  ̂ s
dx

X

y

1  2 3 4 5 6

1  .8 27 64 125 216

dy _ y-x
(f) Given ̂  with y = l for x = 0.

Find y approximately for x = 0-l by
Euler's method.

dy y-x
,  ̂'vo X = 0 u = 1.
ax y + x ^

^1

(g) Using Newton's forward interpolation
formula find the cubic polynomial which
takes the data from the following table :

X 0 1 2 3

f(x) 1 2 1 10
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(h) The following table gives the velocity of
a body at time t:

\sqND t "TSJilxs

%t

t 1-0 1-2 '1.-3 1-4

V 43-1 47-7 ^ 52-1 56-4 60-8

Find the acceleration at t = 14.

t ■= 14. <i^u5R ^4 I

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

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

lOXi+^2+JC3 =12
2Xi+ 10x2+X3 = 13"
2xi + 2X2 + 10X3 = 14

lOxj^ + X2 + X3 =12
2Xi+ 10x2+X3 = 13
2x1 + 2x2+10x3=14
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(b) State and prove Simpson^s fth rule.
Using this rule, find

fi dx :

•'o 1 +
I" ̂  ^511^ sfsit®! I

^»£ia?i <pR

L " 2 ^ <1^ I
.  ̂ 1 + X

(c) (i) Find the missing values in the
following table: 5

^Scivo \s)Pi<p1^^FR fp s

X  : 45 50 55 60 65

y  : 3-0 — 2-0 -2-4

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

less than 60 marks : 5

\5o^ 60

Marks No. of students

30-40 41

40-50 52

50-60 61

60-70 45

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

^ = fix,y)
\  "X

dy .
Hence solve — = l-y with the initial

dx

condition x = 0, y = 0.

^ = fix, y)
dx

^ RavicGt

'W -^ = 1 - 3/ *51?^ 5prI«(R
ax

^  X = 0, I/ = 0.

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

ri-2 1 j
7=1 cix correct to 4 decimal

•"0 1 + X

places. 5

C^T5i4T'5f^ ^

/ = dx 4
Jo i + x
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(ii) Find the polynomial function f{x)

given that /(0) = 2, /(1) = 3,

/(2) = 12 and /(3) = 35. 5

.  >f^/(0) = 2,/(1) = 3,/(2) = 12^

/(3) = 35 ̂  /W ̂

(f) (i) Determine the function whose first

difference is 9a:^-t-Tlx + 5. 5

9jc^ -»-11x + 5 .

(ii) Prove that

Si^cf ̂  (TT

/(4) =./(3) + A/(2) + aV(1)+aVW
5

(g) (i) If f{x) is a polynomial of nth
degree in x, then prove that the

nth difference of f(x) is constant.
7

f{x) n ^ ̂
Sfsit®! (?I n^ Rn»i15?v©

v£iFf
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(ii) If f{x) = + 3x^ +2x-\-3 then

find /!^f{x). 3

-^/{x) = 4x^ + 3x^ + 2a: ~ 3 ̂

^ I

(h) Define divided difference. Prove that—

Rv»lIir\D 1 gfsjtcf ̂  —

(i) the divided differences are
S3mimetrical in their arguments;

>iiJpivD ;

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

Rvoll^vs ̂ 5}^ TfPfRr v£i^

^ I

1+5+4=10

(i) Find the maximum vailue of ̂  = f(x)
from the following data:

o

X 0^2 0-3 0-4 0-5 0-6 0-7

f(^) 0-9180 0-8972 0-8870 0-8860 0-8930 0-9085
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(j) Find the value of
sinx^ ,

-t dx
n J

correct to 4 decimal places using
Simpson's rule and Romberg's
integration.

fl + Fri? ir«l1SR5
^Rt I
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