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: MATHEMATICS

" (Honours Genenc/Regular)

Answer the Questxons from any one Option. :

. OPTION-A

"(Redl Analysis)
Paper : MAT-RC-4016/MAT-HG-4016
o Full Marks ‘~:‘ 80 |

Time : Three hours

" OPTION-B
(Numerical Analysis)
Paper .:‘ MAT-HG"-4OZ6

" Full Marks : 80

’i‘lme Three hours

4 The ﬁgures in the margin indicate
- full marks for the questions.

Answer either in English or in Assamesé.
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 OPTION-A"
-t Real Analysis )
- Eapei-' 2 MAT—RC-40 16 / MAT—HG—4O 16
. Answer the followmg questmns
-aaaﬁ@waENR=ﬁﬂ°'
(a) Deﬁne closed set

%Wﬁ\wml

(b) .Wnte the mﬁmum‘ of the se_t ‘

{1+£':_ne'N}
L n ‘

; {1+— neN} qﬁg '?Iﬁ‘éﬁ'ﬂ m. |

%%M

(o When Is a'set called bounded above ?
@t AR GFFW ¥ 1@ 1 @t

. (d) Write a subset of

and closed, Rwhich is both open

Ll

1x10=10

R'W.@W%ﬁ‘"ﬁm@mwm

(é) Define bounded seqhence.
T SR R |

() Give an example of a sequence 'which
- is bounded but not convergent.

{g) Define monotonic decreasing sequence. -
| TR S e i

(h) When is a series said to be conditionally
convergent ?

- (efont ot S c&%s@iﬂ%w@wﬁ{ﬁﬂ
e

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

o T ST BT B
() - Define Cauchy sequence. |
<P SR et B
2. ‘Answer the following qu_estions : 2x5=10
| P e B T 8 |
(@) Define open set and give one example.

wm@mmwaﬁrw‘fﬁm
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Answer any four :

ﬁmmrﬁm@mWs

(b) lee an- exarnple to show that the

intérsection of infinite collectlon of open
set is not open. -

St BER BT (TRt mﬁw
-_A‘W’Ef‘m maﬁ{@ﬂ"i\%mu 4

(o) Show that Z— d1verges

msat G.Z; R | -

@ Show that the sequence ((-1J")

diverges, -

g cwatezn @ ((—1)"> W?{Wm wm%m

_(e) Define umform contlnulty of a. real

_function. -
| mwwwwﬂ@MI

5x4 20

(@)} Show that a?>0 for O#qeR. Also
show n>0 for neN'

(RO A 2> 078 02 e R, I et
@n>03% ney.
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(b)

(d)

(e)
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If ab> 0, then show that -
() a>0and b>0-
Or.
(i) a<0 and b<0
nﬁaz»o c—%mmwczr
i) a>03ﬂ33b>0
or

(i) a<OWF bh<0
AS.li'low that ((TQe @)

@ llal-1b[<ja-H

"(b) |d—,b|'s|a|+|b|, Aa,beR B

Show that (C"T’;[\"QT Q)
@ |-l
(b) |'a|2 =a%, a,beR |

Let (a,),(bn),(ca)be thire‘e' sequences ~
su(:h that a, <b, s‘c- wneN . '

If lima, .—llmc =1, show that
lzmb =1. '

Cbntd.




(@n), (bn). WR« (cn) FoRBY WW‘I W
a,<b, sc vneN

‘,?Iﬁ tima, -llmc ,-l Cﬁ"i\‘ﬁt@ limb, -—l
‘ (f) ) -Iff and g are contmuous functions on

, show that f+*g is also continuous
‘_ on A.

‘.i'.AﬂWmfmg@twﬁﬁmW.é

Eﬁﬁ‘i@mﬁgevﬁf&:ﬂ{al '

wm%wf ';

.(a) Show that every nonempty set of real

numbers that has an upper bound has :

a supremum in R,

W*’Uﬁ@wﬁwwwwm .

T <A I AN w41
' or / 993t

Let Sbe a nonempty subset of R which

i bounded above. If aeR, prove that
‘sup (a+s) atsupS.

W‘ﬁs““ﬁm@wﬂﬁamea%ﬂw@l
Wacr, C"?":33"331C‘Isup(a+s) =a+supS.
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Answer the follovvmg questxons . 10><4=40

(b)

{c)

Let a sequenee <xp> be defined as

Show .that a monotone sequence of real

numbers is convergent if and only if it

is bounded.. o ‘

(4T (A ST MY <O GBS

wi%vn?r %7 M e aﬁ'@ 3 ﬁﬁ?ﬁ w|
Or / W

Show that a bounded sequenee of real

numbers has a convergent subsequence.

7631 (3 VIR Bt 1R S ot
SRR Gororgar AT |

: 1 o
x1=1, Xpu = Z(zxn + 3): nzl,
Show that lzmx =5

wﬁmw<xn>w—ﬁm«mww

- 3"

x=1, xn‘;_.l:=%(2xn:'|.'3), n 21

e @ lim x, =%.
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Or / W
Show that the sequence <ep> is

_ fconvergent where e, = (1 + 1 )n ¥n E N |
| n

0’7‘{@@ (3] <en W Wﬁ*ﬁa i[’('f

. ( 1Y
L n= 1+=— .
,.‘:‘_H‘n);*‘n.eN‘.‘,.

-"~ (d) Disg ' : '
IS¢
ST uss convergence of the series
e .wﬂ. ) D ¢ o

Vnz-;"p ‘E‘W%ww
o

Or/wqa,

Show that _
o nz;ln +n ‘S Covergent.

'@ 2-31}???,: “@@T Wﬁlt

—_—
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OPTION-B
( Numerical Analysis)
- Paper : MAT-HG-4026

I. Answer the.folioWing qliestiohs : 1x10=10
wore T W w W 3

(a) Express the followmg system of
‘equation in matrix form :

w@mwﬁmqamﬁﬂmm .

TS 31?51"1 3 3
‘ a1 X + GypXg + a13x3 = bl
anx + azéxz + aza’fs = bz
; d3‘1x1 + aaéxz +Q33x3 =bs

. (b) Write down Newton's backward
interpolation formula. '

- T SR vpﬁ:‘i ﬁwm
(c) Evaluate Alogx |
Alogx fAfa WI _
| 3(Sem-4/CBCS| MATHG/RC/G 9 ~ Contd.




(e)

@

x?"ﬂﬁ;ﬁﬁﬁ'ﬁtm -
SR A By o R e
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(h) State Euler’s formula for diffcreht'iél

@)

0)
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R TR (FIS SRS 0! s
What is the disadvantage of Taylor
series method in differential equation.
R ANFER (RIS (B (T ofmfea
woRal e -

What is the (n + 1)th order difference of
the nth degree polynomial ? .

equation.

| oW AR I AR (n+ 1)e% &R OeR

T
Answer the foll&ling questions :  2x5=10 |
(a) Prove that | -
LIS e
(1+A)(1_—'-V)=‘1

_ Contd.



Bl , ? - 3. Answer any four questlons from the
(0) Express fi(x)= 9x3 - 352 4 3x—10 int0 following : - 5x4=20.

factorial notation. _
: \SHo| ﬁmm IE L ema
F)=2x® 352 35 106\“@1@‘1 e '
3‘[‘"@?‘ DTS o) =5y , i RS Solve by Gauss-Jordan method :
(c) | A ; G-I AR Wiﬂﬂ S C

Construct 4 d1v1ded difference table

from the following data - _x.+ i

V) ' 2x-3y+4z=13

SO Tl Siferoie o) qe Rrolfers S i

Cﬁiﬁ Wc 3x+4y+5z =40
A IS (R A _ (b) Obtain the missing values of the table
=21 15 1o 3 " given below :

¢ were il S 2l 21 57 4 ¢
@ 1t fe) L

1 |
L5
x> then find f(a, b). R LR R e

1
flx) : 1 8 - 64 — 216 343 512

Rl pe]
f(x)-h} (% f(q, p) fefg T
: : ' Evaluate :
(e : _ i (©) .
) leen that uO — 2’ u; = 3 1l = 4. s W ﬁq‘ﬂ @ o
Flnd Agu ? 2 | : °
oy 2P A2 sin(x + A)
ant5“0 2 Uy=3. y, =419 AQL‘O —E{sm(X+/’)} Esm(x+/1)
Fiefa | e : :
’ 3 Bem=4/CBCSMA by 0 3 (Sem-4/CBCS) MAT HG/RC/G 13 Comteii;



(d) Evaluate 2
Y=e J‘for
L fOHOng table x 0. 05 usmg the

:ﬁm " A x=0.05 R©
Y =e**I TN ey ¢ |

. X : 000 ‘ 4
yse 1.00 102;0 020 0.30 0.40
. - | 14 1.4918 18221 2.255

.me ' ‘ '
. ¢ fOllowlng table of values of x

andy,fin i
. ddxforx 105

o |
xmy“ﬂﬁww
.x Iosﬁwdy ﬁﬁw:

8’ 3’ O, —-.1’ 0
Bl (g Aoy
! Refyy
o) B . N TS By =i
59 ’l‘i@H 8 3 0 __1’ Oiﬂl
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4.  Answer any four questlons from the

following : 10><4—40 ~

o1 ﬁmwﬁﬁm@@aw s
g
(a) State and prove Slmpson s —rd rule.
smg_ this rule, find

. - X .
glﬂ-x:’dx

".W—WWWWN‘TWlﬁ

(b) . Solve the equation by Gauss Sledal '
method of iteration. :
20)_c+y—22 =17
3x+20y-z=-18
_ 2x -3y +20z=25
EE-fee ANIE AafeT. a1
FRRCICEED! T TS
20x+y-22=17
- 3x+20y-z=-18
ox -3y +202=25
v ' Contd. '




9 O Find the

v interpolatmg
pol
data given belowyn.omlal for thse

W
- Wﬂ%ﬁiﬁ IR Piecewise hnear
o .1nterpolauon polynomlal Sfereat 3
J,C 2 0 1. 2 3
3] K 0 1 0 —1

Plecewise linear |

§

(e)

MW 9ol FEA fln) I TR

- flxo)= yo»f(xo +A}= :’Jl-»»tf(xf‘nfl)? Yn .

O x=x5, X= x0+/1....L. = Xo +nd
ot '<'1'9ﬂ°€519l" ?‘ﬂ% (quadrature) 7[&'6‘5‘[

- Sfeal ,
Solve by Eulcr’s~ method the following .

differensive equation at x = 0.1 correct

) ; .
Lo ) 1nd the lnverse of the matnx to four decimal places :
A‘ 3o-g) dy _y-x |
1,92 =
' w1th one 1n1t1al condltlon y(0) =

u
| smg Gauss-Jordan method.” 5

WWWWWWW

.~ Gauss-
R aus.snloman%ﬁa - wﬁwrc“mx 0.1 ﬁwszz‘afﬁ*ﬁasw
A= . . :
. '1 -1 g () () From the followmg table find the
o t2 GTerrarg AfSTE number of students who obtained
Sfreat . : less than 45 marks : .5
d . ' Marks  30-40 40-50 50-60 60-70 70-80
f ). 1 the ’f“"nCtlon j( . : No.ofstudents 31 42~ 51 35 31
F0)=yo. f(x ux) rakes the values e B T (BT 45 TIR
when = x,: )b 4 n)= e oIt R et |
respectivel “Xot A x=xy+nd .
quadratury then . 0b§a1n the :.e~a.1 | agas  30-40 40-50 50-60 60-70 70-80
(o formul gener — 31 42 51 35 31
3(§em-4/csc3) MAT HG/RC/G , : , o - .
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polynomial Pl | (h) .,(i) Calculate the value Of f 1 +x
passes through (0,-1), (1, 1), (2, 1), 1 oo
(8, -2) Flnd its value at x=1.2 :

- {i) A third degree

t
orrect up ‘to three - s1gn1f" ican
. c

‘ . figures taking six l.n.t? roals bg‘ “ -
' . y . lda_l mle N . '
<51 ﬁ?@as et ?Tf?t P, (0,-1), - | | trap;z;ﬁr‘c‘ﬂ cﬁf‘ﬁwi‘z@ﬁﬁﬂﬂl@a )
C L), @), @ ~2) Rega i e R fm
Ll 12ﬁﬁwp(zqam©ﬁ\eau . asﬁf"_dx af%ﬁ‘f""ﬁas m'
. ; S al+x -
(g[ ) A curve Passes through the pomtS Co , § -, : . .
2 (53,2, 1) (5] 147 i I A fi-otfi-ad)
e slope of the curve at x=2, s S '(ii} Fmd 'Alo(l-aﬁ(l‘bxz )(l_cxa 3 ) 4' o T‘
SRt | el
? : . . _. w ‘ ' o
x-zﬁwruraawﬁ«ﬁwn B A
() " Find the minimymy, values of the
-functxon ys= ﬂx) from the folloWIHg
data .- S
X 107 4 5 -
fd 25 147
T T i RNy = fix) T
Fﬁ%ﬂmﬁ‘ﬁzwz .
Tx ioy o, 5
f6) 22 5 4, 147

5500
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