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MATHEMATICS
(Honours Generic/Regular) |

Answer the Questions from any one Option.

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

Time : Three hours

Full 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 T

(Real Analysis) (e) The sequence ((:—1)11) is a- Cauchy

Paper : MAT-RC-4016/MAT-HG-4016

1. Answer the following questions: 1x10=10 - |

9o eHCEIRT Oed ¢ .

()
(@ If a#0 and b in R are such that .
a,b=1, then b= ;
(Eill in the blank) (@)
M a0 SFEbROAMF TS q, b= 1 70,
(S8 b = | (ReTt 512 77 W)A Collgps. )
O X N\
(b) State triangle inequality. NVP" NG

g SFTTel Bealsi 5 |

n

1 ,
(c) it S:{l———:neN}. Find sup S.

Tf s={1—l:ner\r} W, (0% S 9 &
n 1
oo fFae \ 0
(d) When is a set called bounded ? |
9ol foR o am @i e
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sequence. (True or False)

((<1)") wmerce <Fs =01 (o 7 =)

Wﬁtc down the range of the sequence
(@ 2 ©5 2 5925 )

(0, 2, 0, 2, 0, 2, ....) SEEFICOR 3 21 |

State the completeness property of R.
R F 5ol 4afcot fovall |

Define monotone increasing sequence.

TR S AR 3|

If “the iSeries’ Jx converges, find

lim(x, ).

I Bx, TG SN T, (908 lim(x,,)
T S e

When is a series said to be conditionally
convergent ?

@Fﬁimﬁlﬁﬁcaﬂ%mﬂwﬁa
1 PR =2
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2x5=10
O 2P S frml ¢ (Rieie #iobY):

(a) Define closed set and give one example. !

2. Answer the following : (any five)

T Akefes ke ol o <ot Swigael W@l
: o
(b) ShmVﬂmtﬁm( - J=o (e N ANE
: n—o n2 +1 :
(n} /j
CW";[\‘ﬁT & Iim ( L ] =0 : ):‘;
n—om n_2 +1 |

(c) Let g, b, ¢ be any elements of R. Then
show that

@) @]y and c>0, then ca>ch.

(1) If a>b and c<0, then ca<ch.

&= a, b, ¢ R I Repiear A GTe | (o0% -
WS @

() I a>b WAF c>0, (9T ca>ch |
r(ii) A a>b W% ¢ <0, (ST ca<ch | \
1

n

il
(d) S:{— nei\}, show that sup S=1

and infS=>0.
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S={i:neN}, el @ sup S =19

infS>0.

(e) ‘Show that the sequence (1+(—1)n) is

not a Cauchy sequence.

',,fzj, ‘ cwggem & (14—(—1)”) éwazeatﬂraﬁ*s=miﬂu

Show that Z — diverges.
n=1'"

wwmengjmﬁﬁwmﬁn
; n=1 ;

3. Answer any four : 5x4=20

Rz bifabrT e Tl ¢

(@ If xand y are two real numbers with
x <y, then prove that

(i) there exists a rational number r
such that x<r <y

(ii) there exists an irrational number
z such that x<z<y

3+2=5
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4. Answer the following questions :

oY e[IRT Ol A g

(@ (1)

(i)

(i)

i)

(iti)
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10x4=40

Show that /2 is not a rational
number.

e @ 2 @B SR S W

Write' down all the algebralc'
properties of R. T
5+5=10 /40 Collags

A%/ f\\% SN

4. & D 7 \._ @,:\‘
R 3 SR ety bz Bl /) e
Or / 534t 'l‘f-- \ ]
Define supremum of a nonemPW\'a\ < s/
subset S of R. <2 s }‘?"(b}

Prove that an upper bound u of a
nonempty set S in R is the

supremum of S iff for every

£>0, 3 an s,eS such that

e <SS 2+3=5
If x$—l, then prove that
(1+x)"21+nx VnenN 8
Determine the set
A={xe:?@|x2+x>2} 2
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() R G5 S SopiRefe S I AR AR
% A Al Bl | e F @ R T
<51 SP RS S T T TN u BF S 9
=i b Al 29 I o A effecht
e>0 F 9T s, eS A T©
U fei=<4SHl '

(i) M x>-1 2, (OCS & T4 T

(-1+x)n21+nx VneN

(i) ,A={xeR|x2+x>2}?R§%cB1ﬁcﬁj

34|
State and prove Squeege theorem. Show.

that the sequence (x,), where

oy Al
(n+1?  (n+2) e (2n)?
5+5=10
T3 Botely BRI S @A <611 Grdedl
(x,) S A, T©

1 1 1
.. = + S Genos St

EREGE | aaly

Xn

converges to zero.
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(©

Or / 9241

Define monotone sequence. Prove that
a monotone seﬁuence of real numbers
is. convergent if and only if it is
bounded. :

IS S Ak 7| el F9 (@ S

RN 1 G ST SRpIR 29 A oI

Mg 2 lffm 21|

Test the convergence of sequences )

and (y,) as defined below and find the

limit if exists for each. 5+5=10

©eTS il 40 R S (x,,) i

(y,) < OfemReR 2SI o 5@
s R fefa <=1

(d)

Or / 994<

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

not be convergent. 8+2=10

elel 9l (T SSAIR S bl WIw sifkm
@Iﬂﬁ%m%w (TSN (T ~/fe ST
9o SfeAIR 7298 2|

’fest the convergen;:e of the following

SericsShat ; o+5=10

v (TR SRSl A9 9 8

s 3n+2
n+1 oo 1
| AP RSV
@ Y,=vn+l-+n
T e o 3 (Sem-4/CBCS) MAT HG/RC/G 11 Contd.



Or / 924!
Let X=(x,) and Y=(y,) be real
sequences and suppose that for some

KeN, O <X, <Y, forn=K then prove
that

(@) the convergence of Ty, implies the

convergence of Xx, .

(b) . the divergence of Zx, implieé the

divergence of Xy,

@ X =(x,) WF Y =(y,) 75 %7 S

'OPTION - B
( Numerical Analysis)

Paper : MAT-HG-4026

1. Answer the following questions: 1x10=10

oS Tl SRS Ted < 8

(a) In Gauss Elimination method for
solving system of equation AX = B, the
" matrix A is reduced to

Gauss Elimination 2%@f®®, AX =B
FENe! AT A RIS (T A B!

S K e N, 0<x, <y, , 30 n > K 0T Wﬁaﬁw?{? 8
el 5 ' ' (i)  Upper triangular matrix
@ 2y, SO 2x, ez (ii) Lower triangular matrix
(b) Zx, FANN T Ty, vswmr%‘?[ 27| /__:3?75'!55::\, o= fariTh Gl
/g‘"?‘;’: \d\wﬂ_ (iii) Diagonal matrix
B et
_ l \ A & ?? (iv) None of the above
b @i Bl 7 |
- (Choose the correct option)
(%@ CeCh! > Clered)
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(b)

@

(@

(e)

What is the difference between direct
methods and iterative methods for
solving a system of Linear equations ?

(R A (G ST 3 ey i o
s R sl e
Define operétor A and E.

A BI€ E 7359 e
Find AMlxn = ?
An-&-lxn I O @]%@aﬂ

T dx
1+ x2

The value of J- is

v dx
j/

o 1+ x2 Skl

@ O
{i1) I
(i) 2
(iv) None of the above
G999 «ble =T
(Choose the correct option)
(&% CeaChl I Claed)
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- (9)

(h)

(1)

0)

Answer the following questions :

Write down Newton’s forward
interpolation formula.

S5 Sl S @t |

State the formula for Simpson’s %th
FLilcies

ool 2O R Aol StEd < |
What do you mean by Numerical
Differentiation ?

FRAGT KT Jfercel [ e e
Where is Euler’s method used ?

Euler’s method 9 <2 F4l 27 2

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

SR AN (Fqe  (52eTS c:ﬂéﬁvmﬁa
el o 2

2x5=10.

et eXENE Ges 9 ¢

(@)

Prove that E=I+A, where I is the
identity operator. .

o T4 (@ E=I+A TS I ¢l awwawx

3 (Sem-4/CBCS) MAT HG/RC/G 15 Contd.



(b)

(@)

(e)

Show that the third divided difference
1
of the function f(x) =~ with

1
abed -’

arguments a, b, ¢, d is —

1— L
Tl f(x)=;c— o, SIFPBF a, b, ¢, d I TR

o Relfers ez T —ablcd 77 g
(TRl | | |

Express f(x)=2x®-3x2+3x-10 intd

factorial notation.

Fo BoTe 2/ w1t |

What are the advantages of Lagranges
interpolation formula ?

SeG SR AR RAET B o

What is extrapolation ? Name an

~ extrapolation method.

Extrapolation It &2 @5y extrapolatlon
ferfem =1 fora
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3. Answer any four questions from the

following :

5x4=20

woq RigPicarl bIf<b) e[ ©ed T4 ¢

(c)
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e

\ | (a) Solve the following system of equation

by Gauss elimination method :

Gauss elimination #@f® G2 TR ANLH
Sl

2x-y+3z =9
x+ty+z =6
iy Bz =0

Prove that (&4 =4 @)

A? Ee*

el e ex
7 ( E J A? e*
where ‘R’ is the interval of differencing.

o ‘K G SEFE 2F

Find the polynomial f(x) by using

Lagrange’s formula and hence find

f(3) for :

Contd.




el ST Tt IR IR T2
f(x) 3 %= Sfrea o f(3) I W fef7
90 ¢

ge: @ik P2
fi(x)|2]|3]|12|147

(d) Estimate the missing figure of the

following table :

T {7l SRR ATl 91 53 34 ¢

x L 2R R R L S
FelZ SRR

(e) Find y'(x) from the following table
given below and hence find y'(0).

O (GIETAR x I y 7 3 R IR o (x)

o y'(0) 3 W Rk 91

x|0|1{21|3|4
y|4|8[15|7|6
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e

Use Trapezoidal Rule to find the value

of I i by taking six ordinates.
jo T 9 A e

Answer any four questions from the

10x4=40

Solve the system of equation correct to
3 decimal places using Jacobi’s

iteration method : ,
ol I S R TR v R
FTEI (N6T AN 3 TR BN AT
Sieredt ¢ |

.x+17y—22 48
30x-2y+3z = 75
ox+2y+18z = 30

Contd.
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(b) Derive Newton-Gregory forward

difference inferpolation formula. Use it -

to obtain an interpolating polynomial

for given data.

Interpolate at x=0-25
fChH- (29It SIalsiish ST JTaco! 2t i |
2T AR TN IBEH q=om Sleved |
{ =

(e
e

f(x) [1:40[1-56 [1-76 [ 2-00 | 228 |

(c) (i) Prove that the divided differences

- are  symmetrical in their

arguments. 5
& 91 (A ReIfers sramie figes x

- WERT (arguments) s |
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oo 2o 2 04 [0 Belk

70
o3 0

x=025 I A e /3

|
|

V(ii)

Construct a divided difference
table for the following data : 5

o fial O o 44 Rof
SR (53T 15T 1 ¢

St L o (R A T
f(x)|22|30(82|106|216

@'ﬁ;\ (d) (i) Determine the function whose first
: N S",, difference is I
A *’/ 1 +2x? +5x+12 5
@ /& '
P A 51 o el 51 TS B AT ST
A x3+2x2 +5x+12
(i) Given that (W =)
| sin45° =0-7071, sin50°=0:7660
| sin55° = 0-8192, sin60°=0-8660
Find.the value of sin 52°. 5
(ST sin 52° I Wi el
S Sem-a/cBes) AT HO/RC/G 21 | Contd.



(e)

How can you ﬁnd formulas for higher
derivatives in numerical methods ?
Name a technique for improving the
accuracy of a low order approximation

formula.

Find ‘the first three derivatives of the

function tabulated below at point

() Define numerical integration. Obtain a

general quadrature formula for

' f:f(x)dx Hence deduce Simpson’s

+rd rule. 1+5+4=10

AR S N R qEe j:’f(x')dx' 7

x=2-5. 1+1+8=10 ' '
| SIeT olhel 7B Sferedt | 29 #fal eioas
AT A7(00 CHeS SRIEG Td (AT Low e a0 Sfed
; ‘ 1 : <
SETeR #A1f{ 2 wael THo T4 (e PR AN | |
| L
e | Evaluate -[o T using Romberg’s
S RO GRac it f1(2:5), f'(2-5) == method.
f"(2-5) ®fereq ¢ 'f : | 2 dx
;‘ Romberg’s oo IR I .[0 x2+4 4
LS s s ] TR N ;
| i [ -g . J
T0)[3575 (6059 15625 | 29368 | 73007 196579 | gl
|
I Contd.
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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.

TFRBLIE x=01 o vod wifie ZmeE
A B T y(0) =1. '

dy _y-x R
il ~ootdn Cg,
dx y+x = o
. S Q <\
AN A
1!"’:\? / ‘.“‘k"" .-"” \. J)\
:Q( ----- % ARY
QF ] /‘/ :
L
Va\” s i
3N\ v A
Y\ 02 o
e =l
\ S WS
N o
S iaga®
—_—
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