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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 '

Time : Three hours

OPTION-B
( Numerical Analysis)
Paper @ MAT-HG- 4026
Full Marks : 80
Time : Three hours

The figures in the mdrgin indicate
Sfull marks for the questions.

Answer either in English or in Assamese.
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OPTION-A
(Real Analysis)
Fapers MAT—RC—4016/MAT—HG—4O 16
1. Answer the following questions: 1x10=10

T ERIEERT Ues Wl g

@ b a=0 and b in R are such, that
a, b=1, then b= : ; :
: ' (Fill in the blank)
A a0 e bR CAFT IS q b= 177,
(0% b= | (7] 212 97 1)
{b) State triangle inequality.
oo et @Qﬁﬁ?ﬂ =4 |

(c) IfS—J1~—rz neN } Find sup S.

n

T S= {1—i nét\}b:ﬂ (908 S T AR

CHE RSl 2
(d) When is a set called bounded ?
5l efes (el am (@iE?
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(e)

(g)
(h)

()

0)

The sequence ((—1)n) is a Cauchy

sequence. ' (True or False)

((~1)") st <o (T A )

Write down the range of the sequence
@y 210,20 2 )

0, 2,0, 2, 0, 2, ....) SHEGE 1 B |

State the completeness property of Rr

maw«f—rwﬁ%w

Define monotone increasing séquenge.
TR S e fra |

If the series Zx, converges, find
lim(x,). '

M Zx, Cﬁ%@f’ﬁiﬂ, CoCE lim(x, )
3 = R

‘When is a series said to be condltlonally

convergent ?

e @Gl SN (@A FEAHATE wieS]
I i = ;
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Answer the following : (any five) 2x5=10
o o Ted il ¢ (Rl Aol

(@)

(b)

()

()

Define closed set and give one example.

< vice i@l vl o ot el i

hat [l - )=0
Show that m LT

n—s«

n—>w I’l2 +1

; i
wqedal @ lim [ ] =0
Let a, b, ¢ be any elements of R. Then
show that
(oL a>b and c>0, then ¢a>cb.
(ii) If a>b and ¢ <0, then ca<cb.

g a b, cRI Rz fofo! GTE | (908
@gea &

(i) .ﬂﬁ a>b 9% ¢>0, (5G3 ca >cb |

(i) I a>b % ¢ <0, (98 ca<chbl

S:{}—:neN}, show that sup S=1
n

and infS=0.
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S={i:neN},_ﬁ{@§?Cﬂ sup S =1 9%

mES= o

(e} Show that the sequeﬁce (1%(—1)'1) is

not a Cauchy sequence.

Cﬁfi\s%n & (1~+~(—1)”) TG 5 2 |

() Show that Z - diverges.

n=1 n
)
MRS @ ), = CHITI! TP |
; n=1 fell

3. Answer any Sour : ; : 5'><4=20_
Ricpieal BIfab19 ©es WAl ¢

(a) If x and y are two real numbers with -
x <y, then prove that

(i) there exists a rational number r
such that x <7<y

(i) - there exists an irrational nu'mber'
Zosuch that v < z=y
3+2=5
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M x S y 7O ABI WA W IS x<y,
(o0 2l T T

() amwnﬂfﬁofﬁmﬂ\ﬁmrmﬁﬂ R[4

(d) Prove that a sequence in R can have at

most one limit.

A N (@A R T 95! ST St %Lﬂﬁﬁ’fm‘ :

x<r<y 2| A |
(ii) nﬂzz@zn 51 SR AL 2z A, ACS (e) Show that (743l @)
X< z<1y 2| : ]
| h () |1yl <] %~y
(b} Define Cauchy sequence. Show that the
sequence (l+(—1)”) is not a Cauchy (ii) [x—y|sfx|+|y[, x,yelR
seqﬁence.- (f) A function f defined in the set of real
s 2 - numbers by
5 S e fiel | (Tl (1.+(*l) ) B _
3 f(x) _' 1, when x is irrational
Slef @] 5 w2 | , 0 -1, when x is rational -
(c) Test the convergence and absolute

convergence of

show that fis discontinuous at every
point. ;

-+l
Z (n2)+1 4+1=5 U5} o e e e S
=1
wed (TR SiferTRe! S el sifeiel 1l f(x)g{ 1, a1 o e
-1, @fem x 961 iR o2
ATF T4 .
n+1

o

(T4 (A f T TN A [re
S {ua | :

3 (Sem-4/CBCS) MAT HG/RC/G 7

3 (Sem-4/CBCS) MAT HG/RC/G 6 Contd.




4. Answer the following questions :

o eCaRe Bes R ¢

(@) (1)

e

(i

Gi)

(i)

Show that 2 is not a ratlonal
number.

@S @ /2 @l FARGE R T2 |

Write down 'all the a‘lgebraic

properties of R.

5+5=10
Rawm%ﬂﬁ%mﬂﬁ%ml
Or/@'t’/??‘

Define supremum of a nonempty
subset S of R.

Prove that an upper bound u of a

nonempty set S in" R s the
supremum oS Sifigiior cvery

£ 0, 3 1S fehs
U e .S

If x>-1, then prove that

(1+x)" 2l+nx YneN 39

Determine the set

_A={xe}3&[x2+x>2}_ _ 2
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10x4=40

such that_ :
2+3=5

(b)
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e

() RI I E SpiE S T AE TR
T T kel B A v @ R
B ST 2 S T B Ml B S 1
A S TR 2 I W Tz ARG
=004 T s 8 T To !

U=&=5 | :
(i) A x>_1 W, (OB 2T @

(1+X)n.21+nx VneN

(iii) A :{xeR]x2 +x>2} ﬂaq%cﬁﬁefzs
901

State and prove Squeege theorem. Show
that the sequence (x,), where

1 Ll 1
(n+ 1) (n + 2) ---- (—QXF
converges to zero. 5+5=10
ﬁ@@o{vfmﬁmnwqu| cwi\m @
(x,) ST @Ulfn??“‘t TS
L g : +_..'..+—i-l--
e ey e LR

) iR

AT
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()

Or / 31l

- Define monotone sequence. Prove that

a monotone sequence of real numbers
is convergent if and only if it is
bounded.

ITME SEEIE e T3 awd $9 @ e

WﬁWﬁ@ﬁ&%ﬁ@ﬁﬂ*ﬂﬁﬁﬁﬁiﬁmﬁﬁms
ﬂfﬁi??ﬁ%m“@l

Test the convergence of sequences (x,,)

and (y,) as defined below and find the

limit if exists for each. 5+5=10

(v) ¥ SifePAiRoR Al Tt W fro e
sifea Ry fefm <=0 |

e e
() s
i) y, =vn+l-~n
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()
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Or / _W‘\’/?T

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

not be convergent, 8+2=10

R T AR S 51 s sifi

1 B SR TR G (1 A e

91 SR T2 A |

Test the convergence of the following

series : 5+5=10

O (HTPTRY SRt A5 ) .

o 1
v 52

i 1
(i) n;) m
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Or / S92«

Let X=(x,) and Y=(y,) be real
sequences and suppose that for some
KeN, 0< _xn. <y, forn> K then prove
that

(a) the convergence of Xy, -impliésr the

convergence of Zx, .

{b) the divergenée.of rx, implies the

divergence of Xy,

_ e FoAte ofls 27
OFEME KelN, 0<x,<y,, 39 n =K (5% i L :
, - (i) Upper triangular matrix
el 9 3, S ; . :
: TS (RIS (T eT
(@, > ?i’@? = ,\‘g o (i) Lower triangular matrix
(b)) Ex, OISR T Zy, SRR frm Rt aTe
(iii) Diagonal matrix
e & (T
(iv) None of the above
o[ GBS TR
(Choose the correct option)
(3% Geschl I Clersdn)

it

OPTION - B
( Numerical Analysis)

Paper : MAT-HG-4026

Answer the following questions: 1x10=10

(@)

In Gauss Elimination method for
solving system of equation AX = Hi, the
matrix A is reduced to

Gauss Elimination “&fe®, AX =B
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(b)

(d)

(e)

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

IR AN (5ilS AN T 2o [iE o
swafe [ifdm Hid e

Define operator A and E.
A O E FFREH e W7l
Find Altixt = 2

Al F R Sfered |

’de‘.
o 18

The value of I B

[ 2
o 1+ x2
H o
(i)l
(iij) 2

(iv) None of the above

9 =

SO Ble T2F
(Choose the correct option)

(u7 Cesch) i Clareq))
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(f) Write down Newton’s forward
interpolation formula.

WWQWWW%‘QM

/ i o ’ 8
(g) State the _formulla for Simpson’s ¢ th

rule.
oeibee 2 ww s [ach! S 354 |

(h) What do you mean by Numerical
Differentiation ?

R SR Jfercat 5 e
(i} ~Where is Euler’s method used ?
Euler’s method $'% J9%F &I €7 ¢?

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

T AT (TS (BRI () Awfe
ol e

Answer the following questions : 2x5=10
weTe Al ePITIRE T 9 ¢

(@)  Prove that E=I+A whete [ is the
identity operator.

A T (T E=1+A TS [ G5! G HPRE |
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(b) Show that the third divided difference 3. Answer any four questions from the
following : _ 5x4=20

i! ,
of the function f(x) = = with w51 i BIAET ek Sa 4 ¢

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

arguments a, b, ¢, d is ma

Gauss elimination #%f® W TR A

ﬂﬁf(x)=;@,ma,b,c,dﬁwq i 2

o Rolftre oo T -—— 77 qF1

e 2x—y+38z =9
C'?ré?ﬁl x+y+z:6_
98 x-y+z =72

(c). . Express. f(x) = 2x> - 3x* +3x-10 into
. factorial notation.
F(x)=2x% -3x? £ 3x - 10 IAFH wwaifee
A B o

(b) Prove that (24 41 ()

L_(82), Ee
e’ =|—le
k E At
(d) What are the advantages of Lagranges where ‘N’ is the interval of differencing.
 interpolation formula ? ; :
5 ; IS ‘h SiEE SIEAE 27|
Sleliers STFHN JAIT ARHIAE & 5 -
(e} W.hat 1s extrapolation ? Name an
extrapolation method.

() Find the polynomial f(x) by using
Lagran\ge’s formula and hence find

f(3)tor:

‘ Extrapolation Wt &2 @Bl extrapolation
fafem w fovalt | |
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NG STEEE 0! TIEE B 2w ‘ (i Use Trépezoidal Rule to find the value

f(x) 3 T Shieat W= £(3) T WA e e
: ' . of _[0 —— by taking six ordinates.
92 | b ey
o RS 0] O (57 (GPieRreel I ke S
e ;
21312147 - 6 ey
/() ‘ J‘Oz":wﬁmﬂﬁ‘ﬁﬂﬁ‘il
(d) Estimate the missing f1gure ofi the
folloprneitalicn : . 4. Answer any four questions from the
woTe Al SiffeiT AT I Am A e following : 10x4=40
e IIRD MRS el S
Tl 2SS : (a) Solve the system of equation correct to

3 decimal places using Jacobi’s
iteration method : '

(G ATeigfe afs qeR SR o @Re
PRI cmﬁawwsmﬁaw@m

(e) Find y'(x) from the following table

given below and hence find y'(0).

e (G x Sl y T 3 GERA IRy (x) Sh i
Wi y'(0) 3 N e 1 |
iy = D= — 48
o iontio) el Sh 30x-2y+ 3z = 75
y|4(8|15|7|6 | | 2x+2y+18z = 30
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(b) Derive Newton-Gregory forward

difference interpolation formula. Use it
to obtain an interpolating polynomial

for given data.

Interpolate at x=0-25

FiEET- o Wil e sl 2l

2T TN TR TS q2om Glerean |

x=0-25 T W9 S|

x | 01[02]03]04]05
Fix) | 140|156 | 176 | 2.00 (208

(c) (i) - Prove that the divided differences

are & symmcrricalii s in . ithelr -

arguments. iy S

ouid 1 @ eifere swscEN fizes x 3
WHENT (arguments) S |
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(W)

@ @

Construct a divided difference
table for the following data : 5

TS TRl SRR [ @i Beitre
GRT (GFeT oo 0 2

e d o
Bl)22ee st 106 | 216

Determine the function whose first

difference is

¥ B G sl ) L

aﬁwﬁﬁ@ma“@mﬁww

x3+2x2 +5x+12

Given that (Wl ®itg)

sin45° =0:7071, sin50° = 0:7660
sind5° =0-8192, sin60° =0-8660

'Find the value of sin 52°. 5

(S8 sin 52° 3 N9 [T 41 |
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* {e) _HOW can you find formulas for higher
 derivatives in numérical 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

2 ' 1+1+8=10
AT oS T ST e (T
Tfered A ? %ol T <= mﬁﬁamﬁl
ol |

e witeR A7 f(2°5), f(2'5) WE

- fr(2-5) Sfedi ¢

§x11-5;1-9;2-5i3-2

o e SRl

. F(x) 3375 6059 13625 | 29-368

73907 | 196:579 |
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()
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Define numerical integration. Obtain a

general quadrature formula for
[ F(x)d ce Simpson's
. (x)_x-. Hence deduce Simpson’s

1 ;

AR o W & geie [ (x) dx @

AR 50l A1 Bereat | 0 <1 foive
3% e St S|
: : dx :
Evaluate jo e using Romberg’s
method. -
Romberg’s s I729 SH J-Q—d{— 9
0 x?+4

S e w1
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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 .

e

with one initial condition yi0) -

GBI Ao LTS wete Sl T S
TTPLB! x=0'1 Rro 59 Wil Fe

AN 49 T8 y(0) =1,

dy_y-x
dx y+x
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