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(h) Solve by Euler’s method the following
3 (Sem—4/CBCS) MAT HG/RC

differential equation at x=0-1 correct
to four decimal places.

dy_y-x 2024
dx y+x MATHEMATICS

with one- initial condition y(0)=1. Gt (Honours Generic/Regular)
: . Answer the Questions from any one Option.

TG x= 01 Rge vodl vt gweal . .- OPTION-A
AN W TS y(0) =1, . b S (Real Analysis)
ay _y-x ~ ‘7' Ppaper : MAT-RC-4016/MAT-HG-4016
dx y+x - i h. :
‘ G i A Full Marks : 80

Time : Three hours

~ OPTION-B
( Numerical Analysis)
' Paper . MAT-HG-4026
Full Marks : 80 :
Time : Thfee 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
(Real Analysjs )

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

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

- fa) If a#0 and b in R are such that |

T SPRIR] Bt Al ¢

(b)

(©

(@)

a b=1, then b= ;
; (Fill in the blank)

I a0 WF b RS AF IS a, b=1 7,
St® b=_____| :
State triangle inequality.
fage SPTTel GSi7H 1 |

If’S={1—l:_neN}. Find supS.
n :

zxﬁ-S={1-l:neN} =™, (O0% S F FRY
£ .

TSt e
When is a set called bounded ?

&ot o ol ?I‘ﬁ Qe ?
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(31T 512 97 7).

(e) .

(g)

(h)

0)
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((-1)") st <R =

The sequencé ((—1)n) is a Cauchy

sequence. (True or False)

(T51 ¢ frzr)
Write down the range of the sequence
©, 2,0, 2,0, 2, ...)

0, 2,0, 2, 0, 2, ....) SO A &
Sﬁate the completeness pfopert_y of R.
R 3. 57~7jcfol 43l fralt |

Define monotone incréasing ‘sequence.

FRETIN S el |

it the series Zx, converges, find

tim(x,).

M x, T SSART 27, =@ lim(x,)

- I W e

When is a series said to be conditionally
convergent ?

fom 9Bt TAIN ca%s@mﬁww%m?t
I R 7™ e :
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2. Answer the following : (any five) 2x5=10
wed el Be fadl o (Rirele! oN551)

(@) Deﬁne\closed set and give one example. N infS=0.
TH O el T Wi ot SwieRd | . Ay
(e) Show that the sequence (1 +(-1) ) Is

)=O » not a Cauchy sequence.

L s et @ (1+(-1)" ). s s

Sz{—l—:neN}, maedal 1 sup S =1 ==

(b) Show that lim(

noo\ n2+1

mearcz«ﬁm( it J:O
no»o{n* +1 . : o 3

i | () Show that ) — diverges.
: n=1

e (c) Let a, b, c be any elements of R. Theﬁ
show that

() If a>b and c¢c>0, then ca>ch.

0
@S @ - AT SIS |
. n=1

(i) 1If a>b and c<O0, then ca<ch. ,

411 T q, b, ¢ RS R Sy Gha | (oc% 3.
e @ : ik
@) "I a>b qF c>0, (98 ca>ch|

Answér any four : Sx4=20

Ricerent sif<6r9 Bex = ¢
- {a) If x and y are two real numbers with
: x <.y, then prove that
‘(i) there exists a rational number r

@) AR d>b W c<0, (5T ca<ch |
i AN such that x<r<y .

.. 1 j % & : .. '. - f

(@) S ={;:n GN}, show that sup §= Ll Iy (i) there exists an irrational number
; : . z such that x<z <y

and infS=>0. , 349=5

Contd.
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o x I y 7O A A W T X<y

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

ot e B (@
' most one limit.
() Gl <ol SR AR r AR, s
x<r<y Al ~ N ' mqmamaaﬁmwfwaﬁ%s
A |
(i) ﬂmaﬁw'r{ﬁzﬂﬂﬂ\ﬂnzmﬁm M S | ;
x<z<Y | (e) Show that (CW{\‘BETT (3]

(b) Define Cauchy sequence. Show that the (i) H x| |yl | <] x~ |

n .
sequence (1+(—1) ) is poF a Cauchy (i) |x y|<|xl +|y, xyeR

A function o deﬁned in the set of real

sequence. TSNS g
0
a?f*smﬂ\wﬁmm{emm(u( 1) ) SR numbers by L
: m‘cﬁﬁﬁﬁ?{@l SR HEe (x) 13 yx}hen'xis irrational
—1, when x is rational

(c) Test the convergence and absolute

convergence of - &
: “show that f is dlscontlnuous at every

n=1

i n+1 S ey _ point.
oz " o hoe Lol o aﬁa@aﬂ\if\—ﬁwamﬂ\m
| chmwwﬁjwﬁq\@wﬁ—y e f('x»)‘ { 1, Rl x @Bl SHRTTE KA
G A B L —L,ﬁx@fﬁoﬁmﬂ\w
n+l : ,
Z(n21)+1 S L | (A9 (@ f T G e [

'3 (Sem-4/CBCS] MAT HO/RC/G 6 ' g ;
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4, Answer

the following questions : 10x4=qq

oo IR B Tl 2

(@) ()

@)

()

(i)

(iti)

Show that /2 is not a rationa]
number. ity '

oed @ 2 51 ARG A 72

Write down all the algebfaic
properties of R. _
| 5+5=10
R 7 TN Seeldew oFmEg B

or / <t
Define supremum of a nonempty
subset S of R. ;

Prove that an ‘uppfer bound u of a
nonempty set S in R is ‘the
supremum of S iff for ‘every

£>0, 3 an  s;eSusuch 'that

U—£<s,. 2+3_=5
If x>-1, then prove that .
(1+x)"21+nx VneN. ' 3
Determine the set gk
A:{xé?&lx2+x>2} ' S

3 (Sem-4/CBCS) MAT HG/RC/G - 8-

R 7 B S BokES S A A AT
S AE A B g T4 @ R A
5t <Py IRERS S T Be A u (B S A
AR B S Z3 Al i Az et
£>0 9 AMCA s, €S A= TS
u—e<s; |
() W x>-1 T, COCT A F= (T

(1+x)né1+m Vne:i\T

i) A={xeR|x?+x>2} 0 At

=M -
(b) State and prove Squeege theorem. Show
" that the séquence (xn); where
S0 TR S LN
(n+1)" (n+2) (2n)
‘converges to zero. 5+5=10
33T ool o S A 01 (e &
(%) S S, T
IR B AT M =
(n+1) (n+2)" (2n)
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(©

limit if exists for each.

or / @3l

Define monotone sequence. Prove. that
a monotone sequence of real numbers

is convergent if and only if it is

bounded.

mﬁé‘mﬂ\mﬁmlwqmtww‘
SRR B GRS S PR 29 A o

Iz 3 Sim )

Test the convergence of sequences (xn) ;

and (y,) as defined below and .ﬁnd the
" 5+5=10

TWWCIHQWW.()C) o

(y,) awﬁrﬁ—ﬁﬂ@mwmﬁrm

Wﬁﬂiﬁ‘ﬁﬁmﬂ

at - 3n +24
X, = :
U e g

“Va+l-Va

@y,

(d)

" not be convergent.

or / =%l

Prove that a convergent sequence 1s
bounded. Give a counter example to

show that a bounded sequence may
8+2=10

el 91 (@ OISR S |6l W AT

2 | D S TS CrYedl (T ARRT S

95! SSAIR TEAe I |
Tesf the-.convergence of the following

serles : 5+5=10

WC&WW‘?@WW

'7‘
1
%a—'

@ 2 i)

n=0

Contd.
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or / &I
Let X=(x,) and Y =(y,) be real

sequences and suppose that for some
KeN, 0<x, <y, forn>K then prove
that ‘ ‘

(a) the convergence of Ty, implies the

convergence of Zx, .

(b) the divefgexice of Zx,implies the.

divergence of Iy,

&l X=(x,1) Sied Y=(y,i) ‘IEYWWEW

F & K €N, OSx,lSyn,?T’\?nZKC\'_JC@
(@ Iy, ST TE Ex, WOAN A
(b) Ix, TS T Ty, AN R |

3 (Sem-4/CBCS) MAT HG/RC/G 12

1. Answer the following questions :

OPTION-B
( Numerical Analysis)

Paper : MAT-HG-4026

1x10=10

TeTo Al PRI T 10 2

(@)

3 (Sem-4/CBCS) MAT HG/RC/G 13

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

Gauss Elimination sSmree, AX =B

ST A ST FEICS Gl A CFIR0!
AT HATGT 22
(i) Upper triangular matrix
- (i) Lower triangular ‘matrix
(iii) Diagonal matrix
<+ s
(iv) None of the above
\85ISY I8 T
- (Choose the correct option)
(3% TeH! B TESM)

Contd.



nce between d1rect Al : ' '
(b)) What is the differe o () Write down Newton’s. forward

methods and iterative methods for i ‘ i T e,
solving a system of Linear equations ? L : o K ’
R AR (oS A 1 2orT [iE o SO

(g) State the formula for Slmpsons 2th

- opRIgs Rt st e
_(c) Define 'o'fJéfator‘A and E. -
A S E SRR e R

- rule.
e S o g st See

(h)  What do you mean by Numerlcal
Differentiation ?

{d) Findi AT =1

\

+1 ‘ : G "
: Arf X" F W Sfered | R SRS e /g

i) Where is ‘Eu‘ler’s method used ?

(e)' The value of J;) %

is . : My
L9¢% sy - Euler’s method ?I?’@WW@?
7 dx G) What is . the d1sadvantage of Taylor
: .. series’ method in differential equatlon
0 1+x2 ; 0 ; ‘ :
i 0 ; el G oty RSN L S
: Al S '—131%&11 ﬁs?
(l”) 2 AT e RiFi = ! H ot ffAn‘sWer the following questions : 2x5=10
" (iv) None of the above SeaRE L IR f-i‘f i ‘?1'_ fira eI TeT 3 3
e abte TET k e Na) Prove that E= I+A, where.I is the
(Choose the correct optzon) ' : i 1dent1ty operator.
(o7 ©T 3’257777?@7%’\9?7) oo R e eIl 1 (T B = 1+Azw1aﬁnﬂwﬂ\wy
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- (b)

s

@)

(e)

_arguments a, b, ¢, d is —

[ 4 o
~ e p - -

Show that the third divided difference

. o s
of the function f(x) o with

abed ’

50y ST

nﬁf(x)=-@arﬁma b G, dazmam

_ﬁnﬁ@ﬂ’@w—ﬁwm—

medl |

abed

Express f(x)=2x3-3x?+3x 10 into

factorial notation.
fi{x) =2x3
S oFe o Tl

What are the advantages of Lagranges

“interpolation formula ?

mm@awwa@mqﬁwﬁff%?

What is extrapolatlon ? Name an

: extrapolatmn method.

Extrapolatlon e &2 kﬂfﬂ extrapolatlon
&= A

3 (Sem-4/CBCS) MAT HG/RC/G 16

»@211%1»‘}“

—3x2 +3x-10 SAE Fusfde

Answer any four questions from the
following :

5%4=20

wﬁz«‘ﬁmmﬁﬁm‘mhw

(@)

(D).

Solve the following system of equation
by Gauss ehmlnatlon method :

Gauss ehmmatlon 2GS R FR AT

e

2x-y+3z =9
xX+y+z =06
xX-y+z =2

Prove that (234 341 @)

x'_b A? ex Ee‘?c
e E A2 ex

where ‘i’ is the interval of differencing.

e ‘h’éﬁ@wm 27|

()

3 (Sex/n—4/CBCS)’MAT HG/RC/G 17

Fihd the polynomial f(x) by using

Lagrange’s formula and hence find

if(8) for :

Contd.
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etleR S @Bl IT BRI
f(x) 3 TR Sfieqt @ f(3) T WA fAefw
4l '

CTx Jo[1]2] 5
f(x)|2]3]|12]147

(d) Estimate the missing ﬁgure of the -

following table :

Wlﬁmmﬁw«mﬁ‘rmﬁws
| x [1[2][3][4]5 |
lf(X)l [5]7[—[32]

(e) Find y’(x) from the following_tablie‘-

given below and hence find y'(0).

o c‘@anWyamw?ﬁﬁy‘(x) »

@i y'(0) 3 W @Al =1

3 (Sem-4/CBCS) MAT HG/RC/G 18

(0 Use Trapezoidal Rule to find the value

6 dx . .
of Io 1ix by taking six ordinates.

Q‘?Iﬁf SE@A (& (GieGaces e aEmsE =5

f —ZﬁﬂﬁcﬁWI

4. Answer any four questions from the

followmo : 10x4=40

WWWWNWWO

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

iteration method :

- ERR AR A IR IR T ERe
AR (ST AN 3 TR FNE SR
Bfened ¢

x+17y—-2z = 48
30x-2y+3z =75

~

2x+2y+18z = 30
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(b) Derive Newton-Gregory forward
differeﬁce interpolation formula. Use it
‘to obtain. an interpolating polynomial

for given data.

-~

" Interpolate at x=0-25

fAEGT-carai T eI T 4ol il Sl
20 AWRE PR TR T2om Bfredr)

x=025 9 I SfEed| -

x| 01 [02] 63 [}.0'-4 [os

[f(x)]1-40]1-56|1:76]2:00 | 2-28

(c) (i) - Prove that the divided c'lifferen‘ces‘ ,

are ~ symmetrical .in - their

arguments. . : Gl

Y 91 (T Reifere R Pz x 9

. WNGEIRT (arguments) O |

em-4/CBCS) MAT HG/RC/G 20

/

(i) Construct a divided difference
table for the following data : 5

e o s

eTS frl wifersieea o/t aem Retfers

mwmw

P 2’ 4\ 7 \ 12 |

o - [ f([22]30]82]106]216|

$ ;'bi(d.‘). | ._(l;) ' : Detei‘rrﬁne the function whose first
SR difference is

L x3+2x% +5x+12 - 5

| e R o e o v

‘ S DO

e A(Iii) G}iver\i’-that‘(ﬁm )

sin 45°=0-7071, sin30°=0-7660
- sin35°=0-8192, sin60° =0-8660

Find the value of sin52°. 5

(ST% sin 52° ¥ WH fefa 1
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(e) How can you find formulas for higher

derivatives in numerical methods ? - Déﬁne numerical integration. Obtain a
Name a technique for improving'the general quadrature formula for
accuracy of a low order approximation b , ; 7
Jaf(x) dx. Hence deduce Simpson’s
formula:
Find the first three dédVaﬁves of the 1rd rule. 14+5+4=10
function tabulated- below at point
XA i il AR S I e g | f(x) dx =
WA ATO© GO R @?ﬁ‘m _ 4
T ' S AR 6 SEace! Sl | @R o[ B
aﬁeﬁﬁwﬁ@a—wmuﬂmm o
o ; : | e Low s At et
SRl : R ‘ ' & i
' ‘ ; I, ; L _
oo OIfereR A=l f'(2'5)’,‘f”‘(2'5) IS ? ; (9) - Evaluate jo EC IRy using Romberg’s
fr(2-5) Sfeats S . method.

x| 15 [ 19 | 25 | 32 | 43 | 59 |

i ~ 2 dx
Romberg’s sfafs IR IR j -
7(x) 3375 6-059 [ 13-625 [ 29-368 | 73-907 | 196-579 |

0 x2+4

. W fefm ==
3 (Sem-4/CBCS) MAT HG/RC/G 22
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