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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

WWWWWWW°

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

method.

[a, b] TEIEIT ABT WA AT o7 41%1 _

oS BRI e 3

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

memﬂﬁﬁaﬁ%%ﬁmm ‘

oA R Refer <1

(i) Write true of false:

“The set of real humbers is the
neighbourhOod of eaeh of its points.”

T @ Ry B e

Wﬂ\ﬂﬂaﬂ\mmﬁﬁm
oy ﬁ"iﬁaﬁr
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| (iv) Deﬁhe a limit point of a set of .real

.. numbers.

a\iﬁaﬁawﬁﬁaﬂmﬁml '

(v) Define a Cauchy sequence.

Y o @R Ak

(vi) Find the condition such that the

positive term series 147472 4o
converges. :

Ltr+72 4+ SIS o4 (AN SR
2R v fefg =i

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

@Fmaﬁca%mwﬁmﬁimi‘“

(viii) Find the limit point of the set _‘

{1/n:neN}:. |
{1/n:neN} vic"i%cmmﬁwzﬁcfa 41|

(ix) Write true or false:
"~ “An empty set is an open set.” -

| ﬂmmﬁm%ﬁn |
iﬁﬁaﬁrmﬂ—@r’ f
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(x) Give 'example to show intersection of
infinite number of open sets may not
be open.

TR TS ordal mﬁﬂﬂxﬂ‘{v
eefod e Ao I@ e TRe AR |

(<i) State tﬁe ‘order completeness’ property
of the set of real numbers.

wa\ma@mwm
&t |

(xii) Express the set S = {xeR 2<x+7< 9}
~ in interval notation.
' S={xeR:2<x+7<9) WSO SRR
TS RPN A1

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

aqumﬁmqﬁmmw

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

-aﬁ!ﬁif%aw‘iﬁmaﬁ (I 5w g )

| ‘(xv}) Which of the following is nelghbourhood

of the point 27?2 -

. TR @ R 2 [eR et =

(@12,3[, (0 [1,3], (0 ]1,3[, (@) T1,2]
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Answer any five of the followmg
- 2x5=10

S ﬁzasrm%ﬁ/ﬁ-@awvs

(a) Show that the set.
{13_13 "];: _l: “1—:_1':'"} is neither .

- 27 273 3. ‘ '
open. nor a closed set.

2 3" 3’
U A T LS

1 1 1 1 "
. L-1, =, -2, 5, -=, -
, mﬂe‘eﬂ@{ 5 }

(b) Define uniform cont1nu1ty of a real
function.

quﬁammﬁfﬁm—ﬁﬂ\mﬁm

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

wa\mmw@smﬁﬁmf
R '

{l-i-( n?n nsN}

- (d) Evaluate (3 fAeft 31)'s

. x*-4
lim

Cx-2 x-2
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- -1 (b) 1f Sand T are two subsets of the set of
. . o —_— not A :
() Show that the series 2 n does real numbers, then show that

, converge . (sU T)' T | |
orysat @ Z A wfe ﬂﬁ'ml | A SR T Y T GopieafS W (ot
' 07 Show that ((T38dl (3) ' e @ (SU;‘) =S'NT". |
- 1'+2-'|-.3+4+-"-‘-‘;|-n_l [ (C)A Test the convergence of the series
lim 3 =5 | _ e
n : , 1+—2-"+§+
-(g) If Gand H are two closed sets, then '
rove that G H is also a closed set. - 11 .
e ‘ ' NH | 1*2,+3,+ CAT! SIS R 31
T G IS RO, e 3 @ G |

\ éﬁ?t T e =i (d) Show that every bounded sequence Wlth |

: s - ‘a unique limit point is convergent.
- (h) Show that the function f(x)=|x| i | |
‘continuous at x=0. L (TSR (T RS ;‘ "ﬁ'ﬂ 9 4t oS CBI A=
e @ flx)=|x| W’CT?I x=0 ﬁ'?f N SRR
SR =/l .. ! (e) Prove that for every real number x,

there exists a natural number n such

3. Answer any foicr of the fbllomring: that x<n.

ﬁmmwﬁ?faw Sx4=20 ' oA T @ 2ARSCH IR AL xazm @5y -
—cﬁ =i |

FORE M . A, WS x < n &l
" (a) Show that every umforrnly continuous

function is continuous in an interval. |, (i Prove that every bounded sequence has
o ~ ~a limit point.

; GERIETS TN IR0 T |

gqﬁqg;iﬁﬂg@f ) | T4 3 2 fﬁlﬁﬁ%maﬁmﬁ-@

AT |
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' ' (b) () Show that the .series
K (g) Prove that the limit of a function at a ' 101 1

point, if it exists', is always unique. ‘ B , 1_§+—3__.Z+ | is co'r1vergept. |
mﬂemmaﬁwammmwm ‘ | | o .5
PR =l - ‘ (1,1 1
~ | S ATy
(h) Define removable discontinuity of a real o T S

function. G1ve an example : »
(i) Show that the limit, if exists, of a

- T T GO 9@3_-?!3 ﬁﬁ@"ﬁ et ol convergent sequence is unique.
| o T fr S .5
| | @S (T, I SAFSAIR s 53w [
Answer ‘any four of the followmg e @ orm g 9T
10x4—40 : o . .
ol ﬁ@'fz:n‘ sﬁﬁa%@ arq'f g (c) Deﬁhg absolute value of a real number.
- : (IR Show that for real numbers x and y
(a) Show that the function f defined below |- L 1+(3+3+3)=10
is dlscontmuous at every point: | S ,{\.*,m <BE YEN W e m | 95! AT
meatm—wﬁ_ ﬁmfwmawmﬁﬁiﬁ o w«mxmyazmemwm |

f(x)=1; if x is irrational

?Iﬁuﬂﬁwﬁmﬂm_ I (@) |x+y|<|x]+|y]

6 |xyl=|x|ly|

and f(x)-—l if x is rational |

) x-yl2|(x|=|y])|
i b ot et R
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(d)

(e)

" {g)

Prove that a set is open if and ohly if
its complement is a closed set.

o T @ B RS IE | M e IR

-

TR 7T GO 3§ WS |

,Pr"ove that a sequence of reals is
- convergent if and only if it is a Cauchy

sequence.

L4

#A T C9  FRG BR SER < AR
A@ﬂﬁmﬂmﬁ«ﬂﬁwﬁwml

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

|xn+p-xnl<a for all n>m, p>1.

ST @ B o AR R AT
e 21t 56 2 2Tt &> 0 73 Bt 4ATE

e G m 7o w, W |x,

e n?.m, p=1l.

Prove that J_ is'not a rational nurnb(i‘r

o T @ 5 1 ARG TGl TR
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+p_xnl<g.

(h) Prove that llm f(x) exists finitely for a

6

0)

real functlon f if and only if for every
e>0 there exists-a neighbourhood N

of @, such that | f(x)- f(x,)| < ¢ for all

x, x;eN and x, x; #a.
eIl T (T 51 AR T [T (T lsz(x)‘

ﬁ—@ﬂﬁmmﬁﬁm £>0 IR a¥F
«o1 afSt NV AR, TS G x, xeN I

@ | f(0)- F ()l <e, x x#a.

Prove that every convergent sequence

. is bounded but the converse may not

be true.
- ol mmwﬁmﬁwﬂﬂﬁm =
e TR Redie Ted! 79 778~ |

Prove that sequence {x,;} where

3n+l | . )
X, = ag S monotonic-increasing and

* bounded. Also find its limit.

3+3+4=10
o T @ S fx,) T x =§”_+21-
: n+

n

fis <, =13 | T b g Pl
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1.

OPTION-B
(Numerical Analysis)
' Paper : MAT—HG—4026

Answer the followmg quesnons 1><10=10

Tﬁmaw%@w

@) If x© ),y() ©) }are the initial

p approx1mat10n of x, y, z respectively
- then what is the first iteration of x for

the following system of equations by
Gauss-Seidal iteration method ?
‘ax+by+cz=d
ayx +byy +cyz =d,
a3x+b3y+czz=d;

R X9, 49, O T X, Y, z 3 i T2 -

(O(T TETS SR I AARRE ARTIHIR NS

'qu\%ﬂrﬁﬁxaawmﬁsi’a

iGs

alx + bl.y + Clz-='d1
ax +byy+cyz =d,
azgx+bgy+czz=d;
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)

(c)

(@)

@

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

'n-wmaﬁaaﬂwarﬁﬁ (n+1)—www

Rrzae .

What is meant by mterpolauon ?
W‘ﬂ qf%tﬁ 5 qm ?

Evaluate Asinx.

Asinx W1

‘State the formula for Simpson’s 7rd

rule. .

oot lwﬁﬂﬂamﬁml’

: What do you mean by numerlcal :
d1fferent1atlon ?
AR SRere I @ e
(g) Write down Newton’s forward
interpolation formula :
‘ﬁ%%aa TNT STEC 31@@1 ’t%wn
(h) Mention one advantage of Lagrange’s
) interpolation formula.
W@@EWMW&??{%&TW%WI '
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_' When is a numencal method used for

"solving an ordinary dlfferentlal

| '_'(J')

0

equation ?

aﬁmmaqwaﬁwqmﬁmwm

- @fem ARG AES IR A ¢

Write the relatiorr between E and A.

E 9@ A I A0 Fr

if y=f(x) and h is the interval of
differencing them, ' find Ayo

corresponding to the value xg;.

R y%f(x)mhm?mf@ia,m.,
xo T CFIS Ay ﬁcﬁmﬂ

Give the geometrlcal meamng of

trapezoxdal rule.

@W’WWW@W izl

Express the following system of

~ equations in matrix form :

TS Gl B9 m‘ﬂmv{ elcnrfﬂt%t TS
W?ﬁ“

2xv—_.y='3»‘

x-2z=4 )

2y-3z=>5
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(o)

Answer the following questions .
wol ual e %@ Lo

(@)

(b).

" (n) What do you mean by A" ?

A" o g e

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

WW—HWWW@IWW
i fer

2x5=1o'

Evaluate :

Wi fefa =i e

‘ Azeax+b

Form the divided difference table for
the following data:

Wﬁmwwﬁ@ﬁ‘wwmam

Broko .
x : 5 15- 22
y 7 36 160

{c).
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Given u0—3 u1—12 u2—81

‘uy =200, u, =100, us =8, find Ay,

T u0—3 u1—12 u2—81
Auo facfn =1

Contd.



- (d) 'Prove that
o ¥_M 3

(1J»A)(1 V) 1

() *Fmd the thlrd divided dlfference with
ayguments 2, 4, 9 and 10 of the

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

X3 2, 4, 9OIF 10 IAX " f(x)= x° - 2x

Wﬁw.ﬁ—lﬁe © Sed g 901
() Prove that E'=1-v.
o 9 @ El=z1-v.

"(g) Wthh methods are used for numencal
mtegra‘uon" ,

W\WWW%%WWW
wme .

(h) Prove that
oW T &

A (n Cr+1) =ﬁcjr
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Answer any four questlons from the
following: - 5x4=20

TR ﬁmwﬁi‘rm%@we~

(a). Solve by Gauss elimination method :
AT ST oFafers T %4l 5

2x+2y+4z 18
x+3y+2z=13
3x+y+3z=14

E Ae™
interval of differencing being h.
@yed @ ' '

: ' R Ee* .. .
(p) Prove that ¢x=(—)€x‘—§e—x,the

2 X
,ex:_(A_)e" £ S A h.
E Ae

.. {c) Prove that

e 3 A
.—_'u,c L+ AUy + Azux_3~+ et Alu,

(d) - State and prove Lagrange s interpolation ~
formula.

mmsawmmﬁmquam
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(e) From the table of values below co'mpute
T and Ex—z—.for x=1:
- T T A BTG R x =1 o %

s

X 1 2 3 4 5 6 .
Yy 1 8 27 ‘64 125 216
oo W _y-x |

‘-‘(f) .Given dx  y+x With y=1 for x=0.

'Find y approximately for x=01 by.

Euler’s method.
4 ‘dy__y—x, T
ﬁmwdx_—_y_*_‘xﬂ\ﬂx:oamy:l.

Ealll

(g) Using Newton’s forward interpolation

formula find the cubic polynomial which

talies the data from the following table :
ﬁ‘wmwsnﬁiwaawzsﬁwmﬂ
TR (GIET4A =1a1 <t Forifer zmoim 21 ok 21 3
1 x 01112 3
fix) L {21110
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SR S T IR y T A el

(h) The following table gives the velocity of
a body at-time t: = - :
TS TrEY T (GIETINS B} IEFAS ¢ TS
@ o emms o

¢l 10 11} 127 13 14

v|431| 477 | 52'1 | 564 | 60-8|

' Find the acceleration at t=11.
£=11 SRS TEOR Tt [y =11
4, Answer any» SJour questions from the
following : o '10x4=40
o fAgea SIfRbY e TeR 7 ¢
(a) Solve by Gauss-Seidel iterative method
of the. following equations :
10x; + xp +x3 =12
2x1 + lon + X3 = 13
le + ZX2 + lOX3 = 14
ol RS %o 2Rl ER el
P! TGN A
lel +XQ +X3 = 12

2x; +10x, +x3 =13
. 2x; +2x,+10x3 =14
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(b) - State and prove Simpson’s 2th rule.

'Using this. rule, find

) j-l dx
°1+x2
@W WW%ﬂWWﬁW!&
1 dx
hT
(c (i Find the mlssmg values in the
' following table : 5
TS Rl OifEEIEE <) 3% o S
X : A5 50 55 60 65
Yy 30 — 20 — 24

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

" less than 60 marks : 5
O ST Rl 60 THTSCE T AT
| TS T QE-RAN R ey e 8
Marks "No. of students
(79) (e
.-30-40 41
40-50 . 5
S50-60 61"
60-70 45
- 70-80 41
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(d) -Explain ﬁqédiﬁed Euler’s méthod_ for
solving the first order and first degree
differential equation

%\% f ()C, y)

Hence solve Zx‘li=1 —Y 'with the initial

| condition x=0, y=0.
Bt 2/ AT R 2L TS RIS et el

—=f(x,y)'

WS SRAR AERE TN w1 TR
[ 3] |

d ) -
TR oA —L =1y oo AT
¥ TS x=0, y=0.

fe) ()  Using Romberg’s method comptite ]

, 12 1
I= _[) Tox dx correct to 4 decimal

' places . : A 5

@Wﬁﬁm%ww

12 '
I= —dx ™IS S

'[’ 1+x, 4 T
Tierear) :
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(n) Find the polynomial function f(x)
given , that fl0)= 2, f()=3,
f(2)=12 and f(3)=35- 5
W% fOj=2, F1)=38, f(2)=12¢

 f(3)=35 W (OB f(x) T
el a0

"(i)\ Determine the function whose first

difference is 9x? +11x+5. - 5
. oS El 299 SRR SR/l FEIO! ﬁcle
a=-<ﬁ°'

9x? +11x'+5' :
(ii) -Prove that
B TR N '
. f@)=fR)+4f (2) + A2 )+ A'% f(l)

@ @6 I f(x) is a polynomial of nth

degree in x, then prove that the

nth difference of f(x) is constant.

iR
@ flx) B n TR @ A B

o A9 ¥ & n_‘iI i%‘\‘a‘tf@r'\':" RS
a5 4TS WL
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()

@ If f(x)=4x®+3x*+2x+3 then
find & f0). 3
ﬂﬁf(x) 4x° +3x +2x 3@(‘(;@,
A f(x) ﬁcfﬂW|

Deﬁne divided difference. Prove that—

Reifere wwmwﬁmlmqw A—

(i) the divided differences are
symmetrical in their arguments ;
ot TwI@R e T (Fae
TS ;

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

constant. _
B! AR Fas Relftre SR TR bt
&R A -
| 145+4=10 -
() Find the maximum value of y= f(x) '
from the following data :
T (TR JII IR Y = f(x)aetﬁé:m
GRekalk
X o2 | 03 | 04 | 05 | 06 | o7
£(x) | 09180 08972 |0-8870 | 0:8860 | 0-8930 | 0-9085
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Smx‘c.ix
J

) Find the value of. L(l*

correct to 4 decimal places using
Simpson’s rule and Rombergs
1ntegratlon

'Wﬁwmmﬂawww :
Jo(l—s’""]dxa % O mefis e s
Fefa s
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