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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 margin indicate
full marks for the questions.

Answer either in English or in Assamese.
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(b) Give an example to show that the
intersection of infinite collection of open
set 1s not open.

01 SHIRAR TS (7Y (3 W KR
LG (7 Bl JG ez Fm7

!
(c) Show that Z; diverges.
]
@Y @ Z}{ Qo |

(d) Show that the sequence {(—-U"}

diverges.
et @ ((-1)") wgas wopre

(e) Define uniform continuity of a real

function.
951 AT A N Wl Aewr 9|
3. Answer any four : | S5x4=20
Rz S1faera Ged = ¢

fa) Show that a’>0 for Ozae R. Also
show n>0 for ne N.

(IS @A a?> 07T 0 2 a e R. I (79&al
@n>03% nepN.
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(b) 1f ab>0, then show that
(i) a>0and b>0
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I ab> 0, cefent @4ed @
a>0 T& b>0
Or

(i

(i) a<0 @ b<0
fc) Show that ((74&al @)
(a) \|a|-|b[s|a-d

b la-dslal+ B abeR

@) show that !

(a) jab{= all

wqed (@)

=dad
(b) la‘ ces
sequen
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(an), (D) ST= (Cn) ﬁiﬁﬁ’ W’qm

eN.
a, <b, <c,w~n

W lima, =lime, =1, YA @ 4, b, <1

Nctiong o1
g is also conlinu0u;

() If fand g are continuous fu
A, show that f+
on A.
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Answer the following questions :

Wmmﬂ"[g

(@)  Show that every nonempty set of rea]

numbers that has an upper bound has
4 supremum jn R.
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f real

Show that a monotone sequence T o
o ! o
numbers is convergent if and o
is bounded. 1
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o
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Let a sequence <xp,> be define

L 3),n=1,
x1=1, Xn+l :Z(2x" + )

3
Show that limx, = o
28 5l ST < x,,> TeTS WA 4 FGE TG
41 [
T4 (=2 ¢

1 3),n>1
1, Xn-1 :Z(Qx" + )

X =
, _3
Cﬁ’{(ﬁ?n 4 hmxn - 2 .
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OPTION - B
( Numerical Analysis)

Paper : MAT-HG-4026

Answer the following questions ! 1x10=10

oee WUl AR TEk FAl ¢

(a) Express the following system of

equation in matrix form :
swe SEd T4 ATTAY YA TASF
B cACICIEG Ca L I

ay X, + QX + Ay3X3 = by

Ay X) + AppXp + A3 X3 = b,

A X, + AQgpX, + A33X3 = b,
backward

(b) Write down Newton's

interpolation formula.
fEtaa osfwie weda Aot fei=n |
() Evaluate Alog x

Alog x fada @t |
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(1) State the tormula for Simpson’s glh (h) State Euler’s formula for differential

equation.

T AR CRas Sizead Aot e

tule

3
It =3beiq g ¥ 14 fary
(i) What is the disadvantage of Taylor

) When s 's divi i '
f 1en s Newton’s divided series method in differential equation.

formula used ? difference
WG eifere e Fars) cofe s TR CRaS (03 (=Tl AfEod
w7 1 721 2wy sl & 7
(7 What is the numerica] definition of () What is the (n+ 1)th order difference of
J,:f( ) © the nth degree polynomial ?
X )dx o)
’ PO WA A2 ARE (0 + 1)oF FEa A
b 597
J’/-/X}(jx .
2. Answer the following questions : 2x5=10
e Wi e il oA Tel 4 ¢

the !r)rmula of Ist

derivatj
2o Moy three ative at

(a) Prove that

| “qually spaced point.
RN & I (O ST e
JF P i u@ﬁ?'ﬂf
05 7w 21em
(1+a)1-V)=1
/' 1)

3 (Sem- 4/CBCS) MAT HG/RC/G 11 Contd.




_ ! A3 32 .
(b) Express f(x)=2x" -3x“ +3x - 10 g 3. Answer any four uestions from the

= PoTrii tion. ; 5x4=20
factorial notatic following - yx4=2

flx) - 2xt 3y 3x 10 A @sfe waa faraican vifabr wwa Saa 241 L
s BAe BE a4q
() Solve by Gauss Jordan method

|
4
1

/) Construct a dwvided difference tab).. NS siqulel oafora A= 24l 0

from the following data -
~ xX4+y+z 9
wHe e eARAAA A4 99 fqeifer !

S
598 924 B ¢ "

2x -3y+4z - 13

3x +4y + S5z 40

A 1 1 2 3
u 21 15 12 13
(b) Obtain the missing values of the table
Fix) 1 given below
a If 7(x)=- . the " -
X cn find f(a, p). wAe fwal sifEeeEa el 31T oa aaq
W f(x)=L wrm . x 1 23 4 5 6 7 8
x' "% Sla, b) fefy fx) 1 B - 64 216 343 512

TN A9

Given ths L= b
al up =2, y, = 3, U = 4 (c) Evaluate -
Find A4
4, el feefn aa
I "y U = 2 . k.4
vt M T3 up =4 cEm Ay, ‘?: . A sin(x + )

A
—Asin{x + A)p+ — —
E Esin(x + /)
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(d) Evaluate y = e’* for x = 0.05 using the
following table :

wre frl OIFRIEE A x = 0.05 e
y =e2' I W Cfeved ¢

£ 000 010 020 030 040
100 12214 14918 1.8221 2255

REY

P

(e/ From the following table of values of x

dy
and » r d e =
Y, Iin dr for x=1.05.

mexmyamwaﬁ
d

t=105' \5‘y
dxﬁ"ﬁ??@ﬂ
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4. Answer any four questions from th

=40
following : 10=4
old Az sifHn) e Ted T4l @
1
(a) State and prove Simpson’s Erd rHie,

Using this rule, find

1 2
[ X dx
O1+x

@m%wa@c‘m%aﬁwmqaﬁilﬂ?

XZ

dx 3z = faefa 4|

1+ x3

(b) Solve the equation by Gauss-Siedal

method of iteration.

20x+y-22=17

3x+20y-z=-18

2x -3y +20z =25
NG -fews sa7igfe ~imfca =ia1 w=
SEEAEICHET] ANl 4 2

20x+y-22=17

3x+20y-z=-18

2x -3y +20z =25
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(© [ Find the piecewise linear
interpolating polynomial for the
data given below : 5

e @lferpid I piecewise linear
interpolation polynomial Tfereq
vy 012 3
y 0010 -1

(i) Find the inverse of the matrix
!3 =1 —2]
A=[1 -1 2
[1 2 -1

using Gauss-Jordan method. 5

Gauss-Jordan sFfe GazR IR

3 -1 -2

A:}l -1 2| cheewa dforen
b2

e |

/d) 1f the function fix) takes the values
f(xO):yOtf(xO+’i)=yl """ f(X+M):yrz
when x=xp, X=Xg+A... X=Xy +nd

respectively then obtain the general
quadrature formula.
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(0 , X=Xg- / X=Xo N
=TT wsfayers @ (quadrature) TE
T

fe) Solve by Euler’s method the following
\ er

differensive equation at X = 0.1 correct

to four decimal piaces °

dy y-x

dx y+x
with one initial condition yl0) =
TR PETed TR TAE T T WS
eyl x= 0.1 Ze 5ge e T
iR & T8 y(0) = 1

() () From the following table ﬁnd‘thi
number of students who obtained

_ T N
Jess than 49 marks
Marks 30-40 40-30 50-60 60-70 T’O:‘SS
No of students 31 42 51 33
I , g
wee eEd = (gaRs ofm 45 "IN’
ToC (_9ﬂ§1 §1£§‘_E cRaSY 6T -
@ 30-40 40-50 50-00 00-70 70-8¢
g T 31 *2 50
Contd
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) A third degree polynomig] ,,
)

(3.-2). Find its value at x=]07

b1 fawifas quem arfa Px), (0,1
(1. 1). (2, 1), (3, -2) fa¥= qrmrg o,
= 1.2 % p(g 3 94 Tfareay,

{t/ A curve passes through the points

{U, -)), (1: :3), (2) 12)) (57 147) Flnd
the slope of the curve at x

=2,

5

" 951 I3 (0,2), (1, 3), (2, 12),
(5, 147) %3 WetE am cor SEEGLE

x=2 e saee) fmef oy

/) Find the minimum valyes of the
function Y= fix) from the following ‘
data S

;
X 101 2 5 v
fx) - 2 3 19 147
TETS WWWEWWy=ﬂ,’C) FETq
T 9 ey F9q ¢
X101 9o S5
flx) 2 3 15 147
(H(_,:‘; U-W//mkr /0 15

‘

Pli)
passes through (0, -1), (1, 1), (2. 1,

1

x| ‘ B

& X
(h) (1 Calculate the valus
4 frcant
correct up to three r.xg;‘nl‘.l\ o
S fervals A
figures taking six in Y
trapezoidal rule !
g \ (Gfewgres = aaTA
B0 S GforezT
‘l S 7= T
=4 I“de 3 fof wefae =7
1+
[V}
facfn @)
21 - N -dx')
(i) Find Aw(1~an{l-bx N - ex 4
~: ) : v 1
290 axft - e - ex i -t
W fadfa &=
e a
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