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Answer the Questions from any one Option.

OPTION - A
(Real Anallysis )
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( Numerical Analysis )
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Full Marks : 80
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Jull marks for the questions.

 Answer either in English or in Assamese.
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.OPTION-A . : | (g} The sequence (( 1) ) is a Cauchy ‘
‘ (Real Analysis) | ' : ‘ : sequence. ' (True or False}
Faper : MAT-RC-4016/MAT-HG~4016 (1)) ot wfs z1 (7 A )

1. A -
4 nswer the followmg questlons 1x10=10 () Write down the range of the sequence

‘Wmmwm _ (020202 .e)
. (a If a#0. and b in R are such that. ‘(0 2,0,2,0, 2, Wﬁﬂiﬁﬂn-
a,b=1, then b=___ . " (g) - State the completeness property of R.
Fill ' . - '
_ (Fill in the blank) R 3 5ol ot a1
ﬂﬁa:OWbR\s%a’@a,b 158, : ' ST .
(TS b= o » (h) Define monotone increasing sequence.
~ L | (3T IR o3 7) | TR SR e fa
(b} State triangle inequality. - V ' L ’
~ ﬁwm@@iﬁﬂW| s , , (i) | If the series Zx,; converges, find
S : tim(x,). . '
(c If S={1—~_; Fird . crre o . o
9 HE=TpineN . Findsups. - W x, I SR =W, (T im(x,)
| L '_asna%snﬂ?
T _ ( . :
I S={1—;:n EN} W, (503 S I & oy o () Wheni is a series said to be conditionally
_ - .1 ‘ convergent ?
- ﬁ?ﬁmﬁmﬂ? | @Pmaﬁwﬁiﬂm%mmw
. (@) When is a set called bounded ? ' . . S {%I &t =W e
<ot 2T ofent @ @it e
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2. Answer the following : (any five) 2x5=10
e ePrRe e Tl o (R Aot
(a) Define closed set and give one example.

wa@_wmﬁmwmwﬁm

(b) Show that llm( h )-‘_-,0
n2+1)

n—

C"T’i@ﬂf(ﬂ llm( 5 )—.O
n“+1/

n-w

(c) Let a, b, c be any elements of R. Then
show that |

6 If d>b‘aﬁd'c>0,' then ca > cb.
(i) If a>b and -c'<0 then ca <cb.

@A a b cRY ﬁzmﬁﬁﬁmﬁmm
cwzlwm

G zriﬁa>bt'3na:c>o (978 ca>cb|
(u) ?Tﬁ‘a>b Wc<0 (._C@ca<cbl
@ S—{;:neN}, show that supS='1

and infS>0.
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S={i:néN},mat.m supS=19%
n . . o

infS20,

(e) Show that the sequence (1+(—1) )

'not a Cauchy sequence

| .ﬁcwﬂezﬂ @ (1+(—1)") Wﬂ?ﬁﬁml

‘ (f) Show that Z - dlverges
n=1 n

m@ @ Z ! ot

n'-l

3. Answer any four: . 5x4}=20

(a) If x and y are two real numbers with
7 x <y, then prove that
. () there exists a rational number r
- such that x<r<y ‘

(ii) there exists an 1rrat10na1 number
: zsuchthat X<zZ<y
- 3+2=5
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o x O y IO I Y WIS x<y,
R i e S

(i) ama%tvrﬁmnﬂ\ﬂnrmﬁz S

x<r<y Q@I _
(i) AT i ARG ) z AR, TS
‘ x<z<y Wl :
(b} Define Cauchy sequence. Show that the
sequence (1 + (—1)n) is not a Cauchy

sequence.
o5 S g fa | e @ (1 +,(—1)"')
SRS 5 A |

(c) Test the convergence and absolute
convergence of

o (_1 n+l
- Zl (n2)+1~ - 4+1=5
g:amw%mﬁ@wﬁwmﬁmﬁ—t
2l
© (_1)n+1
,§'~n2+1
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(d) Prove that a sequence in R can have at
most one limit.

ﬁmqwmma«ﬂﬁmwmﬁawﬁﬂm
TS |

(e) . Show that ((74sql ()
) [ld-lul|<|x-yl

(i) [x—y'|$|x|+|y|, x,yeR

(1 A function f defined in the set of real
numbers by

(x) | 1, whenxis irrational
-1, when x is rational

show that f is discontinuous at every
. point.

aﬁm@aﬂaﬁwmww

f(x) {1 mﬁmxaﬁwmmﬂn
1, cafem x 96t AR .ﬂ\'«*m

meﬁﬂfwmww
Eq6A |
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4. Aﬂswer the following questions : 10><4=4O
(@ () Show that 42 is not a rational

' number. o
YT @ 2 Bt ~ARTTE R

(i) Write down all the algebraic
. properties of R.

. RI R s g
'Or/@];\’ﬁf

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
supremum of.S iff for every

>0, 3 an _saeS'. such that
L U—E<S,. ~ 2+3=5

(i) If x>-1, then prove that

(1+x)n.;>1+nx VneN 3
- (i) Determine the set |
' A={xeR|x2+x>2} 2
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5+5=10

() RT aﬁWEvfﬂ@f‘@ S 7 9 S
T A R T AWM I @RI
5T S 12O S I8 A u (B S 9

i S Tl = o o W Ao

£>0 ¥ AW s, eS A= ?T’t-s
u-e<s;1 7
) AW x>-1 T, (O A W @
(1+x)*21+nx VneN -
'” (iti) -'A={xem'|‘x2+x>2}mqf\%zmﬁcﬁ; |
| i :
(b) State and pfove Squeege theorem. Show

that the sequence (x,), where

1 1 1
X, = + L —
" (n+1)? (n+2) (2n)’
converges to zero. 5+5=10

T3S Sotoly Bl e o 1 (TS T
(%) SFEFEH! SfeSy, TS |
R 1
Tnel)? (2P

xﬂ
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or /w3 | - Or /@

Define monotone sequence. Prove that Prove that a convergent sequence is
- a monotone sequence of real numbers bounded. .Give a counter example to
is convergent if and only if it is

bounded. - . __show that a bounded sequence may
P not be convergent.  8+2=10
tﬂasﬁg s RN | o 4 Cil T .
\wmmmwﬁmnﬁw ~Mﬁaﬁ1mwﬁmﬁwaﬁmﬂﬂﬁw
Tz R “Rem @I | o maﬁw«w—mmmvrﬁwm
(c) Test the convergence of sequences (X,) «ﬂﬁ W TS | )
and () as defined below and find the | (@ Test fhe convergence of.the following
limit if exists for each. 5+5=»1o' o series : 5"'5 10
/ | | o TR g
oS ARl 4= KSR T (x,,) A . WWWW
(¥n) ¥ OIEAROR =T T s o 2 B (;) il-
. o S
wfenis &y Wefa w1 . =R
. 3n+2
xX. = . .
o) n+1 . - ac

i) ,Z;, (n+1)(n+2)

i) y,=vn+i-Jn
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' ’-Or/W‘

Let X =(x,) and Y =(y,) be real
. sequences and suppose that for:some

that

(a) the convérgence of 2y, implies the

convergence of Xx,.

. '(b) _the divquerfce of .Zx, implies the

divergence of Zy,

X = () I Y = (3;) 0 R

SR K €N, 0< x, <y, TS n 2 K (5
e 9 G, '

@ Ty, SR T ox, SR =
(b) Tx, IR TE Ty, SFR 2
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KeN, 0<x, <y, forn=K.then prove

" OPTION-B
( Numerical Analysis)

Paper : MAT-HG-4026

1. Answer the following questions: 1x10=10

(a) In Gauss Elimination method for '
solving system of equation AX =B, the
matrix A is reduced to =
Gauss Elimination ‘Wﬁ%ﬁ, AX =B
e 2R TG RIS CIFTT A GG

ol IR =2
() Upper triangular matrix
B fard e
(i) Lower triangular matrix .
i faiT Glee®
(i) Diagonal matrix
o CTerew
© (iy) None of the:above
 goRT 1S 7*331 o
(Choose .the correct option)
(o7 ©GIH! A CeST)
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(b) What is the difference between direct
methods and iterative ‘methods for

solving a system of Linear equations ?

| Wﬂﬁw«mﬁwwwmﬁﬁm

()"
A O E A3 ﬂ\wﬁml
. (d)

(e)

‘ o 1+x%
& 0
i) 1 -
i) 2

Wﬁ%ﬁﬁamﬁfﬂﬁi?'

Deﬁne operator A and E

F1nd A™lyn = 9 |
An+1xn, I WA @%@ml

dx
1+ x2

The value of I%
. 70

. Y

is

[ g
T

(iv). None‘of the above

8] «ﬂ%te =X
(Choose the correct optzon)

(% Seas A Sfsar)
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(9)

()

(i)

0

‘Answer the following questions :

Write down Newton’s forward
interpolation formula.

R S orace ot Bt

State the formula for Simpson’s $th
rule.

oo, -g—m R 3! i‘@rﬁar |
What do you mean by Numerical
Differentiation ?

.3\WWW ﬁ@?

Where is Euler’s method used ?°

Euler’s method O QT T4 "8!?‘ ‘

What is the ,disadvaﬁtage,of Taylor.
series method in differential ‘equation. -

o TR RIS (PR T o]

st 2

- 2%5=10

oo Tl ARIRT BT 91 8

(@)

Prove that E=I+A, where I'is the

~identity operator. .
AN T (@ E=I+A TS [ G5 G WFIRT |
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(b)

©

(@)

@

| arguments q, b, Gdis -

- RiRa v

- Show that the third divided difference

_of the flincﬁon.f(i) =1 with

1
abcd

zﬁf(x ”"’*"Wa,bcdamq

—Eﬁ\g\o.ﬁ\?f%ﬁmm_ 1 @{ﬁ

- ' abed

Express f(x)=2x3 ~3x2+3x-10
-factonal notation, e

f(x)—2x3_3x2+3x
10% sifre

What are the |
advant
mterpolatmn formula ages of Lagranges

Fﬂs—ﬂ@ﬁ : “mﬁﬂﬁmm%ﬁw

What is €xtrapolg
extrapolatlon method,

Extra ola : :
polation Mt 2 ext‘rapolaﬁoh
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. following :

tion Name an

Answer .any four questions from the
SX4—2O
oo Rt sifav! e @@a 3 3

(a) Solve the following system of equation
by Gauss elimination method :

'Gauss ehmmatlon 'Pf‘ﬁﬁ' W ?Fﬁ Wﬂﬁ
ox-y+3z =9

x+y+z =6
x-Y+z = 2

(b) Prove that (ﬁ‘ﬂﬁ WCZI)

-ex = A_2- e* Ee*

E ) A%e”
where ‘W’ is the interval of differencing.
T p ARG ST

(c) Find the polynomial f(x) by using
Lagrange’s formula and hence find

f(8) for :
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| elleR SR | ' |
. W TRA IR T /i Use Trapezoidal Rule to ﬁnd the value
f(x) am@ﬁww f( ) 3 T fefa

B IR of I — by taking six ordmates

x Jol1l21 5 . | mwmﬁﬂmﬁﬁwwﬁ"

f(x)|2]3]12]147 ‘4
| jﬁlix 3ﬂﬁﬁ°ﬁ12ﬁn

(d) Estimate the mlssmg ﬁgure of the

following table : - . ,
: - 4. Answer any four questions from the
oo fi OfereRR 4 3'3 SR+ | following : : ~ 10%4=40
213775 | Wﬁﬁﬂﬂﬁﬁmwwr -
(x) 2[5[7|—32 ' ~ (a) Solve the system of equation correct to

3 decimal places using Jacobi’s

. (e) Find y( ) from the following table iteration methgd :

~ given below and hence find ¥'(0). C@?Tﬁ AaIgfe ﬁ'ﬁ% RIRS IR w1 @R
. : , FR (BT TR 3 IR FRCE YRS
e (B4 x i i |
, ‘y?‘lﬂmaﬁ y'(x) . S et ¢ ‘
S y'(0) T W Refyy | ERE .
) Cx+17y-2z = 48
x|0[1] 234 30x-2y+3z =75 )
y|4|8(15]|716 2x+2y+18';=30
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(b)A' Derive -, Newton-Gregory forward.

d
| 1fference 1nterpolat10n formula. Use it

. to
 to obtain, an 1nterpolat1ng polynomial
for given data

Interpolate at x=025
ﬁ%‘ﬁa-caﬁmmﬁ’t Wmm 31@131 Gl Rl

3‘mw
ﬁ B Jzeiy Gfe1edl |

0-4 [ 05
2:00 [2-28 ]

© @ p
' . Frowv : '
T © that the divided differenceS'

- are
symmetrical in their.
- @guments, 5
AT 391 (2 |
ﬁm',i“’”%w&:mxa |
(@rguments) spafirs |

3 - ] B
(Sem 4/CBCS) MAT HG/Re/G 20

(i) Construct a divided difference

(@ )

tatle for the following data : S

'Wﬁmwﬁaﬂwwfﬂmﬁm 3

oRa (5 157 T 8

x [1]2[4] 7|12
7(x) | 22[30]82]106 | 216

Determine the function whose first

difference is

x3+2x2 +5x+12 S

, aﬁwﬁfﬁrwﬁ’@mﬁww' :

x3 +2x2 +5x+12

(u) Given that (f@l ST
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'sm45° 0-7071, sin50° = 0-7660
sin55° = 0-8192, sin60° =0-8660

 Find the value. of sin52°. - 5
(OTS sin52° 1 WA Fefa ==
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(e) How can you find formulas for higher

. denvatlves in numerical methods ?

N
ame a technique for 1mprov1ng the

accur.
acy of a low order approximation
: formula

. F' : |
| 1nd the first th;'ee derivatives of the

. R ' fu . . . )
nction tabulated below at point

x=2-5,
) 1+1+8=10

W*mewwm
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196-579|

(ﬂ Define numencal mtegratlon Obtain a

general quadrature “formula for

. I: flx)dx. Hence deduce ;Simps_on"s |

(@
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. - 2 dx
.Evaluate .[o‘ x2 +4

3 rd rule. | L54=10

ﬁéﬁﬁmmﬁsqm? [0f(x)ax 7

et e OO O R AR B

o fe T St |
" using Rombergfs,
, method. |
Romleerg’s AafS W $ﬁ I(? x—g'j—iz '3
o el 741 |

' | Contd.



(’1) Solve by-Euler’s method the following
differential equation at x=0-1 correct
to four decimal places.

Ay _y-x
dx y+x
with one initial condition y(0)=1.
AR 2= 011 ﬁwr oy Wi W.
A T TS y(0)=1 '

d_yg__y-x
dx y+x
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