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Answer the Questions from any one Option.

OPTION -A

(Real 'Aﬁdlysis )
Paper : MAT-RC-4016/MAT-HG-4016
" . Full Marks : 80

A, TIme : Three hours

.OPTIOﬁ—E .
(Numerical Analysis)
P'apér : MAT-HG-4026

Full Marks : 80
' T1m : Three hours

The figures in the margin indicate
. full marks Jor the questions. ,

Answer either in Englzsh or in Assamese

Co'rit’d.'



- OPTION-A
(Real Analysis) -
~ Paper : MAT-RC-4016/MAT-HG-4016
" . 1. Answer the felIcwing q‘uesti(.m's'.: 1x10=10
w 2PTIE Teq i ¢ |

(a) ‘H a#0 and b in IR are such- that
a,b 1, then b=_

(Fill'in. the blank)

.zrﬁa;eow:bmwmwa,b 1@,

S b=__ | (ﬂlﬁ?ﬁqvwf)
(b) State triangle inequahty.

-ﬁa’r\f@ms‘s‘sﬁmﬂmu

() 1 S= {1-;11- neN} Find supS

L n
(d) Whenls a set called bounded ? -

tlﬁ S= {l—lneN} T, (0T S T Fiﬁ'%_
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| (e) The sequence >(i(f1)'n ) is a Cauchy
sequence . (True or False)

- (( 1)" )W{Irﬂtﬁﬁiﬁﬁ?{ﬂl (51 & fam)

() Write down the range of the sequence
0, 2,0, 2,0, 2,...)

(0, 2,0, 20,2, mﬁmm| |
(g) State the completeness property of R
R 3 el «aicht ot | |

(h) . Define monoto.ne increasing sequence. |
TR SR ke |

(i) “If the series X, converges, find
tim(x,). o
g Zx @%W'@, ST lzm(xn) :

3 N e

() When is a series said to be conditionally
convergent ?

| @W@W@%Wﬂﬂ%ﬂ@
.{%mw
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2.

Answer the following : (any five) 2x5=10
W TR Beq il ¢ (ﬁmm Pf/FFI)

(@)

®)

©

@

Deﬁne closed set and give one example.

wn@mﬁmmaﬁ%«tﬁm

n—w

Show that lzm( 21 )=’0..
: n?+1)

..M@mmhm( 1 ) 0

n?+1

Let a, b, ¢ be any elements of R. Then
show that . :

G If a>b and 'c>0r, then.ea >eb
(i) If a>b and ego, then ca<ch..
@12 g, b, ¢ R R &5 G | (ot
o @

(i),'_ M a>b wH ‘c_>'0,'m ca>ch |
(i) T a>b &F c<0, (O ca<ch|

n

S_'-—-{l-:neN}-, show that supSi_'l

. and infS>0.
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. n . J '

infS>0,

(e) 'Show that the sequence (1+( 1) )

not a Cauchy sequence

mw f_m (1) D 7

0 Show that Z = dlverges

] n=1 1

(Y6 @ . Z CE@'CBIW’M’@I

n*l

3. Answer any fbur s - 5x4=20
Rt sifEA B ¢

(a) Ifx and y aré two real numbers with
' x<y, then" prove that

(i) there exists a ratmnal number r
such. that x<r<y ' :

. (u) there emsts an irrational number
-z such that x<z<y .
.3+2=5 .
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?ﬁxmy@im’l‘{’m '81?["@ x<y,

o3 a9 & @

() . T O ARGE TR AR, A
x<r<y |

(i) . SRR &%t AR Rz anf%z qACS

. X<z<y ’i‘ll
(b) Define Cauchy sequence Show that the
sequence (1 +(-1 ) ) is not’ a Cauchy

sequence.

‘ésﬁsmw:wﬁm mﬂ@‘ @ ‘(1 +(-1)" )
W aif?s CERg

(c) Test the convergence ahd absolute '
convergence of
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(d) Prove that a sequence in R can have at
 most one limit.

o mmaaﬁww@fwaﬂﬁﬁm
A |

(e) Show that (‘cﬁq@ @)
g |-l slx-ul

) |x-ylspd+lsl xyeR
() A function f defined in the set of real

numbers by

A “1, when x is irrational
f('x)[={ xis 1o

-1, when x is rational

~ show that f is. discontinuous at every
" point. ' '

Bt T LT T G BT

F()= { 1, cfea x @bt SolfRem Ry
' 1, mﬁmxﬁﬁﬂﬁmﬂﬁ\ﬂn

memmfw@twmﬁw
SRR |
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" 4.  Answer the following questions : 10x4=40
ot sman« T fim ¢
(@) {1) Show that V2 is not a ratlonal

number
cwzlear e J’ a%t ﬂﬁmr IR AL |

(@) Write down. all the algebralc
.‘prOpemes of R. . '
' 5+5—10

.'mamﬁﬁwﬁ%Wﬁm
. Or/W

@i ‘Deﬁne supremum of a nonempty
subset S of R.

Prove that an upper bound u of a
nonempty set S in R is the
Supre‘mum of 'S iff for every
_'s>0 3 an s;eS such that
Cu- a<s S | 2+43=5.

(ii) If x>-1, then prove that 4

,'(1+x) >1+n.x VneN -

(uz) Determme the set R
A—{,xeRl x2+x.>_2»-_}~ L 2
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() RIS Toief® S T M AR
. e AT RS B | 4w ¢ @A R I
Bt o] RS ST M u Bt S 9

 oifd T w2 2 i A e
‘5A>0 I AR s, €8 A To
u—-€6<s; I

_(u) W x> -1 T, 90T 2 T @

(1+x) >1+nx VneN

(iii) A= {xelRlx2+x>2} ﬂ{{%ﬁfﬁ‘ﬁ
o
(b) State and prove Squeege theorem. Show -

‘that the sequence (x;), where

1 1 _
=— Foent
n = (n+ 1) (n +2) ‘ v(zn-)z
‘converges to zero. ~ 5¥5eloT

- ﬁ@%ﬂoﬂmﬁmquwa or3ed &
(%6,) St S, TS

_ 1‘ + 1 +;..;...+ :
(n+1? (n+2? 7 (2n)?

Xy =
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or / W?Iar

Define monotone sequence. Prove that
a monotone, sequence of real numbers
is convergent if arid “only if it is
bounded.

e Sy e fat| e I @ A
YR ot a?ﬁﬁ@ SAF PR 29 AW WA
3ficg 3 ﬂﬁw 2q|

(c) Te‘st thex éonvergence of seqﬁen_ces (xn)
and (y,) as defined below and find the
limit if exists for éach. ~  5+5=10
oS ﬁtn & TR S (x ) @
(yn) 3 vn%vm%m AT 9 I Ti@ G|

R Ry et 1
) =3::12_

R s i
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- Oor / 9%

Prove that a convergent sequence is
bounded. Give a counter example to
show that a bounded sequence may

not be convergent. 8+2=10
27 | D1 BAIRe RS (AN AT S

51 AR 728 A

(d) ‘Tes‘t_n the cothe;gence of the foliowin‘g
series :. 5+5=10
0 2

.,
(i) 2, (n+1)(n+2)

n=0
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Oor / 9t

Let X=(x,) and Y=(y,) be -real
séquen:ces and s.uppose-‘that for some
KeN, 0 an <Y, forn>K then prove
that ' S

(a) : "1:1'_19 convergence of Ly, implies the
‘ cdn‘icrgence of fo,', .
(b) the diVérgence of £x,implies the
divéljggnce of Zy,
[ X =(x,) Y = (y, ) 70! A S
UF@® KeN, 0<x, <y,,Ton= K (%

(@ 3y, WA T sx, SRR W
) Ix, wﬂﬁm'zyn AR T |
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~ OPTION-B
(Numerical Analysis)
Paper : MAT-HG-4026

1. Answer the ‘follo'wing questions: 1x10=10
e ﬁm PATIIRT TeT 03,

(a) In Gauss Ehmlnatlon method for

solving system of equation AX = B, the
matrix A is reduced to .

Gauss Eliniinafion AHfSS, AX =B o
e Slelret L TS, GRS A (NG -
aﬁﬂ?a FAT e
(i) - Upper mangﬁlé.r'_matrix
B Rn e
(zfi)' ngwér trlangular matrix -
i R ciee
(iti) Diagonal_ matrix’
- CTerw
(iv) None of the »abov.é
897 B8 7T2H
(Choose the correct option)

(% Gewco! A Bear)
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(b) What is the difference between direct
methods and iterative methods for
solving a system of Linear equations ?

R TR (oIl T 5t ey R o
+T_IfE Rita sty e

(c) Define operator A and E
AT Eﬂ\WW@TﬁﬂTI

(d) Find A"*lx-" =2
A”*lx" g sna Sledt |

dx
1+x2- i

(e) .The Value of J-

ik

o 1+x%

@ O

@ 1

@ 2

(iv) None of the above
89T e TR

(Choose the correct option)
(o7 Geeor M. Glerean)

I
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() Write down Newton’s forward
interpolation formula.

fATETR el SRR 0t il

(g) State the formula for Slmpson s 3 th
fL'I]fe'.- . . .

(h) What do you mean by Numencal

- . Differentiation ?
TRYIT ST qﬁm & {@1?

(i). Where is Eulers method used ?
Euler s method ?F’E JIR W e

G) What is the disadvantage of Taylor
. series method in differential equation.

SR TP (RIS, (037 (AT oo
SRl 1’%9

2. Answer the following qilestiOns ¢ 2x5=10
wTe il emcaRT Bes 1 ¢ |

(a) Prove that E I+A, Where I is the
identity operator.

NG TN @ E=I1+ATC [ G5} G RS |
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..(b) Show that the third divided diffefence

| o a1
of the function’ f(x) =— with

argurhept.s'a,'b; ¢, dis —abcd

?Tﬁ? flx)= ;1C- =, ?Iﬁ’iﬁ?i a,‘ 'b, c, d 3 W‘T

crgeat|
(o) EXpresé' flx)=2x%-3%% +3x-10 into
factorial notat10n ' S

f(x) 29c3 3x2+3x 10 Wmﬁﬁ@
WWWWWl

{d] ‘What are the advantages of Lagranges
interpolation formula ?

SHielgd SRR TR FRAET [ e

(e} What is extrapolation ? Name an
extrapolatlon method: '

Extrapolation Sﬂtﬂ e @Bt extrapolatlon
Rt 7w
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3. Answer any four questions from the

following : 5x4=20

fa)' Solve the foﬂdmng system of equation
by Gauss ehrmnatlon method :

Gauss ehmmatmn WWW ’NNF{
w ]
2)&{—y'+3~zj=, 9
X+y+2z =6

.J_c—y:-l—z =2

(b) Prove that (2 T Q)

A2)  Ee*

x — X
€ ( E }e A2 ex
where ‘h’ is the interval of differericing,

ﬂ’@‘h’?ﬁﬁ’@mﬁ’@l

(c) Fmd the polynomlal f(x) by using-
'La.gr'afnge’s formula_ and hence find -

f(3) for :
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NG SR B! IR IR I
f(x) = W St wis £(3) I W el
Fdi e

[x Jo[i[2] 5
f(x)]2]3[12]147]

(d) Estimate the;. fnissing ﬁ;gure of ‘the
following table :

x {1]2[3[4]5]
f(x) '2:.5'“7 — {32

() Find y'(x) from the following table
given 'belowA;'and hence find y'(O) .
O (BIETIS x WIE y I WA IR IR y"~(x)
W% y'(0) 3 W Ay =1

[x[o[iT213]4]
ly[4[8[15]7[6
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M Use Tr—apezoi‘da_l Rule to find the value

of o 1+ by taking six ordinates.

j‘orﬁsﬁﬂﬁ‘ﬁaﬁﬂ

4. Answer any four questions from the
following : . ‘ - 10x4=40
SR il SifFbT e Te w4 ¢
(a) A'S'.ol_ve the system of equation Correqt to

3. decimal places using Jacobi’s
iteration method : '

@R RIS e W IR oow RS
ARl (AT TR 3 IR g waes
Sferea 8

x+17y—-2z = 48

30x-2y+3z = 75
2x+2y+18z = 30
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" (b) Derivek Newton-Gregory forward
difference i;nterpblation formula. Use it
to obtain an interpolating polynomial
for_given data.

 Interpolate at x=0-25
ﬁﬁacaﬁwaﬁwmmm@am
27 TR TR OEE e Bed |

x= 025 T A %ﬁwl

x |o0i]o2]03]04]05
7(x)|1-40 [1-56 | 1-76 | 2:00 | 228

‘(c) (i) - Prove that the divided d1fferences
are symmetrical - 'i‘ thelr

arguments. - S
et 74t (¥ Reiftre sreacaix fizes X3

AT (arguments) RS |
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@) -

@ )

(i7)

Construct a divided differénce
table for the following data : 5

w—ﬁmwﬁwawsﬂmﬁ@l%@
WWWW*’

x [1]2]a]7 [12]
| f(x)]|22]30]82{106 |216 |

'Deter_mine the function whose first
difference is '

| 'J'c3'+2x2+53c+12 B S
ﬂﬁwﬁ‘fﬂWwWﬁmw

+2x +5x+12

leen that (ﬁ?l‘l WTCQ)

sin45° = o'-<7:o»7'1,~ sin50° = 0-7660
sin55° = 0-8192, sin60° =0-8660

Find the value of sin52°. 5

(ST sin 52° I TN R 01
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‘fe) How can you find formulas for higher

derivatives' in. numerical rriéthods‘ ?
Name a technique for improvif;é the
accuracy of a‘low order approximation
formula.

Find the first three derivatives of the
funétion tabulated below é’_c point

x=2-5. 1+1+8=10
AT AFOC THT TR T (A
Bfereaia =liN 2 @l Be A (I GBI AN

ﬁ?ﬁ_l

o, SR o f(2'5), f7(2'5) T

f"(2-5) @%\’&T s

x 115 11917 25 | 32 | 43 | 50

i

f v(zc)

3375 | 6:059 | 13625 | 29-368 | 73-907 | 196-579
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() Define numerical integration. Obtam a

general quadraturé formula for
b . . .
J'a f(x)dx. Hence deduce Simpson’s

% rd rule. 1+5+4=10

ART ST WM ﬁsqw ]:f(x)dx 3

iRel << ! et | W 1 Ao
Low i e Sfvedt

2 dx
(g) . Evaluate Io 2

L4 using quberg s

method.

Romberg’s "f‘ﬁf'\' J7QR IR Io B

x2+4

T Tl =1
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(h) Solve by Euler’s method the following
differential equation at x=0-1 -correct
to four decimal places. . :

dy_y-x
dx . y+x
with one initial condition y(0)=1.

TR x= 01 Rge opd wifie gt
T 34 TS y(0) =1. ’

dy _y-x -
dx " y+x
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