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MATHEMATICS
( Honburs Generic/Regular)

Answer the Questions from any'one,bptiom;

GPTION-A.
(Real Analysis)
Paper ‘MAT-RC-401 6/ MAT—HG—40 1 6
Full Marks : 80

Time : Three hours

. OPTION-B
( Numerical Analysis)
" Paper : MAT-HG-4026
. Full Marks : 80"
Tlme “Three hours

. The Jlgures in the margin indicate
Jull marks for the’ questions. ,

Answer elther in English or in Assamese.
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OPTION -A -
(Real Analysis ]
N Paper MAT—RC—40 16/ MAT-HG—40 16

: Answer the followmg questlons
o SRR %ea 5o
. Define closed set.

| Tm'wf%awmﬁvm

(b) Wnte the mﬁmum of the set
{1+i'znéN}
n

{1+l AneN} qmﬁ ﬂﬁ%.ﬁ'g m
Fan

(c) When is a set called bounded above ?
5! Wf%as Rt &w I Rl e

(d) Write a subset of -
" and closed. - R Which .1s bOth Open

R-Mﬁ@m -
1 ﬁ""ﬁmwmwm
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1x10=10 -

“le) .Deﬁne‘ bounded sequence.
o R e
() Give an example of a sequénce which
. is bounded but not convergent.

bt 7 R S fmt R e
(g) Define monotonic decreasing sequence.
| TP S !
(h) - When is a series sa1d to bef:onditiona]ly
convergent ?

| ofou < @%mwwe»ﬁrqe
@sﬁf@? :

(i) “Write the Bolzano-Welerstrass theorem
for sequence.

'Ww—emw @ﬂﬂmﬁml

| () Define Cauchy sequence

v_ﬁﬁswﬂaWM|

2. Answer the following questions :  2x5=10
e YHRIRT BeR 39 ¢ |
(a) Define open set and give one example..

& AR e il O by SR FRl
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- (b). Give an example to show that the i - (b If ab>0, then show that
intersection of infinite collection of open i) a>0and b>0
set is not open " or

QWWWMWNWW\WW' | @) a<0 and b<0 .
ﬂ,ﬁ@«ﬂﬁg@ﬁ"ﬁﬁﬂ@ ’ | o ab>0, oA (e @@
(c) _sr;dw that Zi; dive‘rg_es'. I , o a>.0 @nas b>0
’ Or
ﬁﬂ@ﬂz_ i () a<0W®b<O
" (d) Show that the sequence ((—1)"> _ - .(C) Show that (CW‘{\‘B%T @
_diverges. o . . (a) ||a|—[b|]<|a bl

g @ (1)) orgaen !

| ® fe-Hsld+ld, aber
(e Defme ‘uniform cont1nu1ty of a real .

(d) - Show that ((TY&d Q).

function. ) . . : e
mwwwwﬁ%mWM| o ("). |“b|=|‘?”b|' '
3. V.Answer any four , 5x4_20 ; | () Ia|2 = a2, a:be‘R
Rt oI5 B Sk “

e Let (an) (bn),{c ( n) be three sequences

(a) -Show that a2>0 for anaeR Also | such that @, <b, <c, vnelN.

show n>0 for neN.

| o -If,-lzma =ltmc =1, show that
mﬁla?>0‘il’€0¢aeR Wcmm | Do n o T
@ n>0 TS nen. 3 llmbn;'.l.
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(e, (B W (&) TR o aTe
a;<b,<cyvnel.

W lima, =lime, =1, Y& @ limb, =1.

If fand g are continuous functions on | .

A, show that f+gis also continuous
on A.

A TS ERG, [ g 15! Gz T

T (S @ f+ g SR

(b} Show that a monotone sequence of real

numbers is convergent if and. only if-it

is bounded.

| (Ted @ AT YN @31 TS

R 73 < e T 2 AR

- or/we

_ Show that a bpu_nded sequence of real

numbers has a convergent subsequence.

GTYeal mmmﬂmmﬂﬁwmaﬁ
: W@W U |

4. . Answer the-following questions : 10x4=40 .

(@) Show that every no'nenipty set of real

numbers that has an upper bound has -

a supremurn in R.

ammwmﬁmwmwﬁmﬁwﬁi

.@ﬁmmqﬁqu|

Or/WW

Let Sbe a nonempty subset of R which
is bounded above. If ae R, ‘prove that
sup (a+s)= atsupS.

}«tiﬁsmw%ﬂﬁwm@ﬂﬂ@%l
‘Iﬁa'eRym@sup(afs)r-a%supS-
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@

Let a sequence <x,> be defined as

=l Xpa = %(an +3)n21.

Show that limx, =% |

| ~Wﬁaﬁw<xn>wﬁm«mwm

4l (R e

1, ‘
x1=1, Xp =Z(2,xn +3),n21

™myedl @ limx, =-g.
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(d)-

. &1
Show th —
o .at r§1n2+

Or /%t

Show that the sequence <en> is '
| , i
- convergent where €, = (I:l--n-) ¥nel,

4ed @ <e,> THFAG! WA T

1y
=(1+-;-) vneN,

Discuss ‘c‘o.nvergence of the series
2.1 " |

ﬁ=1np

Zn—p MWWWW

i n=1

i

. Or / o33l
,, is covergent.

C"T‘{@?IT (31
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1. Answer the following questions

OPTION -B
}('Numerical- Analysis)

" Paper : MAT-HG—4026

;. 1x10=10

(a) Express the followmg system of

(b)
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| equatlon in matrix form :

.T@tﬂﬂ@ﬂﬁaﬁqmﬁmcﬁm

W AL I B
L QX + A% + aléfé =b ..
d21% "".az'zxg + Ay3X3 =by -
-G Xy + a32x2 +33X3 = bs

Write down Newtons backward~

“interpolation formula

ﬁ@%«wﬁ%%@%w

Evaluate Alog x.

'Aiogx ﬁ‘fﬂ 3|
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@

(e)

@

rule. R

State the formula for Simpson’s %th

3 mimmm. -

‘When is Newton’s dawded dlfference
‘formula used ?

- | R

What is the numerical definition of

b " . :
Jrtas

b |
!f(x)dx 3 AR =l f

Write the fqnpula of 1st defi@rative at

X=X 'for‘three ei:lually spaced point.

X.= Xo ﬁ%ﬁai%ﬁm‘SﬁmiQmﬁ%ﬁiﬁﬁTg‘aqa.
‘ Wmﬁ’m :
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(h) State Buler’s formula for differential

()

0)

Answer the following quéstions :

ooTs Rl el e ¢

equatlon

Wﬂﬁ“ﬁﬁ« mwﬁaﬁasgﬁﬂ%ﬂm

‘What is the disadvantage of Taylor

series method in differential equation.
wRe AN (Fqe (BFeE N AmeT
s fie

‘What is the (n + 1)th order difference of

the nth degree polyriomial ?

n@ﬁimmﬁﬂﬁﬁﬁaﬂﬁa(n+ﬂnﬁﬂﬁﬁ$iﬁﬁﬁf$ 
P9 " |

. 2x5=10 -

(@) Prove that

ﬁﬂT‘tWCﬂ

ENEUES
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(b) Express f(x) 2x% - 3x% +3x - -10 into

factonal notatlon

fl)=2x%-3x2 +3x~10 ?ﬁtﬁmﬂﬁﬁ
WT@W—WWI

(c)  Construct a divided difference -table

from the fqllowing data.':

w—ﬁmﬁrﬁwwqmﬁw%w-' |

@iﬁmw,
x: -1°1 2 3

Yyt -2115 12 3
| 1 AR
(@) ‘If f,(X)—;, then find f(a, b).

i f(x) , ((T f(a b) Ffa W;i'tl

“(e) Gi
(e) iven that uo 2, ul =3, u2 4.
Fmd A2u0 '

ﬁmWiuo=2, u1.=.‘
fAfa =21
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3, uy= 52
20O Ay

Answer any four questlons from the
followmg ' 5><4 20

(a) Solve by Gauss-Jordan method :
oAC-STO *ﬁ%@ G P 8
"x+y+z 9
2x -3y + 4z = 13
3x+4y+5z = 40
(b) vataiin the nﬁssiné values of i:he table

gwen below. :

wﬁmmﬁwﬁﬁ’ﬁw°

x.:12345 6 7 8
fh) i 18 - 64 - 216 343 512

. (c_:) Evahiate :

i R T
. o . ' 2 ‘ v
O e e LS
A E ’" Esin(x+2)
13 | | o :; Contd.
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(d) Evaluate y= e2" for x=0, 05 usmg the

followmg table

35""' et wiferteer R x=0.05 Ry
2x

y=e am@ﬁw*'

x 000 o
g 000 10 020 030 040
: 2214 1.4918 1.8221 2. 255
Fr .
om the followmg table. of values of x

dy
and Yy, find E for x=1.05.

mewygmmasﬁ
x= 105ﬁw~ﬁ¢fgwl '

S . '

830 -1, 0.

‘@Cﬁf%mmﬁe@ e
.WWWS;S,OWQ,@%@N‘W

»‘I,OQI'
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Answer any four questlons from the

following : 10x4=40
weR et wﬁi‘#m @m W 3
1
(a) State and prove Slmpson s —rd rule.
‘Using this rule, find
S
e
oltx .
Tt —éwmﬁmwwqwm%
: 1 X2 ’
. 340! Waﬁ 1 3
(b) -Solve the equation by Gauss-Siedal

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

method of iteration.
| 20x+y-22=17
 3x+20y-z= -18
. 2x-3y+20z= 25

eT-fRea TaIge -wﬁ-sa ra-ﬁn $eq
W Waﬂ WA ° )
20x+y—22=17
" 3x4+20y-z=-18
2?—3y+202=25

Contd.



(¢ - ) Find the piecewise" linear

. interpelating ‘polynomial for the
| data given below : ' 5

e B A IR piecewise linear |

: mterpolatlon polynormal @%w H
x 012 3
y.: 01 0 —1 :

(ii)a Fmd the inverse of the ‘matrix

18 -1 2
' A=|1 -1 2

using Gauss-J’drdan rhethed 5

Gauss-Jordan sgfs w R

I3 -1 _2
A=1 -1

@f?'man

(d) If the functlon f(x) takes the va.lues
- f(xo) yo,f(xo +/1) y]_..... f(x.;.n;i)
= Yn

LE XY 3 0+

' espectwely then obtai .
quadrature fOl’mma in the general
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(e)

-
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i - @B FAR fl) I ANIRTR FW
f(xo)_= Yo, f (%o + A)= y1-~-~f(x*.‘n’1)= Yn

TS x=x9, X= xo+ﬂ.....'.x='xo+nl.

(or3 3(12piore ?FTE'T (quadrature) 31@'55‘1 .
Bfenedt |

Solve by Eulers method the followmg .

differensive equatlon at x = 0.1 correct
to four decimal places :

dy _y-x

dc y+x . _
with one initial condition y(0) = 1.
SR SEA TS TS B I K

aﬁaﬂqﬁtx 0.1 ﬁfrﬁmﬁﬁmﬁ
,WQFIW’J’Gy(O) ;

(i) From the followmg table find. the
niumber of students who obtained
" less than 45 marks : 5

- Marks 30-40 40-50 50-60 60-70 70-80 -
No.ofstudents 31 42 51 35 31

| oore SrE I (BT S 45 FER
wcmmm@?mmﬁcﬁW" ‘

S TR 3040 40-50 50—60 60-70 70-80'

: mﬂ@qﬂwﬂo 31 - 42 - 51 35 31
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(H)

@ 0

‘ * (i)

A third degree polynormal p(x)
passes through (0,-1), (1, 1), (2, 1),
(3 ~2). Find its value at x=1.2

(1,1, (2, 1), (3,-2) R s am |
x=1.2 RYs p(x I TN Sferear)

A curve passes through the'points

0, 2), (1, 3), (2, 12), (5, 147). Find

-the slope of the curve at x=2.

. 5
i < T (o 2), (1,3), (2,12),
(5, 147) ﬁwﬁmm (ST IFBIR

x= 2%”{3%‘1@1’3{"@@“

Find the minimum values of the

(f;mctlon Y= fix) from the following
ata : ‘ '

5
X101 9 5
fx) : 2 3 12 147
w@mﬂwwmy= 3 T
ﬁﬁﬁﬂﬁﬁ‘ﬁl?ﬁts e
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5.
R0 ﬁmﬁﬁs wﬁ atf»‘x P9, (o, ~1),-

()

U

(i)

X
A x
Calculate the value of I —_1 + xdx

correct up to three 31gmficantl
figures ‘taking -six 1ntervals by
trapezo1da1 rule : - 6

1+x .

) -ﬁ‘fﬂWl

‘Find A1°(1 ax)(1 b:@){1—ax3)(1 dx4)4

- | Alo(l ax)(l bx )(1 —ex )(1 dx4) 3. |
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mﬁcﬁrwl
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