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MATHEMATICS

(Honours Generic/Regular)
Full Marks : 80
Time : Three hours

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

Answer either in English or in Assamese.

Paper : MAT-HG-4016/MAT-RC-4016
(Real Analysis)
GROUP-A
Marks : 40
1. Answer the following questions : 1x6=6
woTo Al e R Tes 4 ¢

(a) Write the commutative property of real
numbers with respect to the binary
operation addition.

ae 2fEl e AT AT R FRAT
§(Co! forall |
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(b) 1If xis a real number, find x, satisfying
|x-2]|=6.

IM x G5! AW AL, (OB | x—2|=6 T,
x-3 I fefg =4

(c) Find the limit points of the set
S=h+pnﬂ,neN.

S={1+(—1)”},neN F]Z S bl 9 fef
<91 |

1
(d) S={1—Z3HEN}. Find sup S.

1
S:{I—Z:I’LEN} 2 sup S e 41|

(e) Define an open set in the set of real
numbers.

w3 FRANT AZ[0© bl T& AZfod 7L Ml |

(f) Find lower and upper bounds of the

sequence {1, 2, l, 3, l, ..... } , if exist.
2 3

{Ll%ﬁi%, ..... }Wﬁm@mﬁ§w$®$
T el <541
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2. Answer the following questions : 2x5=10

woTo Al 2 RS Tes 4 ¢

(a) Express the set S as interval of real

line, where S:{xeR: 2x+1<1}-
X+ 2

S:{xeR: 2’C+1<1} F<2foth AW
x+2

A (AR O 251 2w I |

(b) Show that the set S={xe R:1<x<35}
is open but not a closed set.

M4ed @ S={xe R:1<x<5} I
G0l & A2, IF ARG 72 |

(c) Define continuity of a real function. When
is it called uniformly continuous ?

B T GBI SRtz Al wal | e
T AOIF IN-S bR JfeT (PRI 712

(d) Define absolute convergence of a
sequence.

Every absolute convergent sequence of
real numbers is also convergent. Is it
true ?
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SR GO PRE-efeAieR Aewl W3l | eferh]

ATT-STSAIN] SJECE ST Sy | S0l
I 2

(e) Find the value of :

[ o 1 ¢
. x2-4
lim
x>2 4x -8

3. Answer any four from the following
questions : 6x4=24

ool 2l RS fRicwicar bifebIT Tes 4 ¢

(a) For all real numbers x and y, prove

that 3+3=6
AP AT A x¢ B[k y-F FACI 200 <3<l
&

(i) |x+y|<|x][+|y]
(@i |x-y|=|(|x]|-]y|)|

(b) Show that union of two closed sets is
a closed set.

Give an example to show that the union
of an arbitrary family of closed sets
may not be closed. 4+2=06
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YS! (T 4! 75 IRZF et @bt a7 ke
29 | Bl THIRSE RO (MYEd (T I% FZNoS
QMo (a6T fSem 9Bl 35 MRefe 7239 |

(c) Show that a sequence cannot converge
to more than one point. 6

MY (T S G5l (FoE GHlei &
Rmtet SifeAld 23 (FRIE |

(d) A function f defined in the set of real
numbers by

f(x)=1, when x is irrational
=-1, when x is rational.

Show that fis discontinuous at every
point. 6

95! BT N(QI(\\‘N Pe ey N (] AR [

flx)=1, @A x 95! SARCI 747
=—1, @A x 95! ARER A7

MY (@ f TG A AV Yo

S {ifba |

(e) Show that the set of real numbers is
not a countable set. 6

MYS] (T ABI AT ALRNGCH! @B Sfefer=hal
TRZS 727 |
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(f/ Prove that if a real function is
continuous in a closed interval, then it
is also bounded in that interval. 6

oA 11 @ I GBI AT T B! 7 AR o©
Sbe 27, (OERCE 3 (12 AZoo 2ARame
27|

GROUP-B
Marks : 40

(Answer any four)

(RicwI bIf<619 Tes +<1)

4. Test the convergence of sequences <x,> and
<y,> as defined below and find the limit if
exists for each. 5+5=10

oo Al {09 FRRT SRS < x,> OF <y,>-J
oo “9rw 4 o e 2@ wfend [
fefar <1 |

(M) yp=(-1)"n?
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5. Prove that a convergent sequence is
bounded.

Give a counter example to show that a
bounded sequence may not be convergent.

8+2=10
2o 91 (SR S@rs 96! WY A 23 | 96l
BNREeR RS (Y& (X Az Sl G5! SIfeaiS
238 AT |

6. Prove that the function f(x)=x? is
uniformly continuous in |-1, 1[, but not
uniformly continuous in [O, oo[. 5+5=10

ERIEEE | ] f(x)=x2 TN |1, 1[© IT3-
stz 27, 7% [0, oo © Fe-omfiftzn 727 |

7. (a) Prove that there exists a rational
number in between every pair of two

unequal real numbers. 5
oSl 91 (T fOIT ST AW AR ere
<Gt “AfReg R e =)

(b) Show that v 2 is not a rational number.
5

MY @ 2 9G] ARCGR A2l 72 |
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8. Define nested sequence of interval. Show
that if I, =[a,,b,|,neN is a nested

sequence of closed bounded intervals, then
there exists a number k in R such that

kel, for all neN. 2+8=10

SAEE SIEde! S ke frat | (ryedl (@ T
I, =[a,, b,],n e N 3% TGS 95! S| @™
23, (0% 95! AW M k BO 23, MO ARCENE@S
FelRST MU n-7 AR kel, 2|

9. Define a monotone sequence. Prove that a
monotone sequence of real numbers is
convergent if and only if it is bounded.

2+8=10
WS S FeE! [l | &Ae FE (T AWK RS
G5! G S SRR 27 A o Iz 2 s
|
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Paper : MAT-HG-4026

( Numerical Analysis)

GROUP-A

1. Answer the following questions : 1x6=6
SoSRTRIECLISISS AT ISR

(a) Express the following system of
equations in Matrix form :

TS B B AN ANE] R IS
AP <+ ¢

2x+3y+4z=12

8x-3y+2z=20

4x-11y—=z=33

(b) Define the operator E and A.

ER A WFRET Al |

(c) Write down Newton’s forward

interpolation formula.

Eoaa Sl e Jaee! forall |
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(d) Evaluate Aa*.

Aa o 341 |
(e) State the formula for Simpson’s 3/8th

rule.

oolba 3/8 O W F@CH! Tz T |

(f) Write one advantage of Lagrange's
interpolation formula.

MG SR a7 95y Rt fovat |
2. Answer the following questions : 2x5=10

woTe Rl 2MIART Ted 41 ¢

(a) Establish the relation E=1+A.
E=1+A 9% BPH |

2

(b) Evaluate (39 Sl ) %xS.

(c) If uy=1,u =11,u,=21,u,;=28 and
u, =29 then find A°y,.
I uy=1, u, =11,u,=21,u, =28 =
U, =29, (9% Ay, W ==
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(d) Construct a divided difference table
from the following data :

weTe izl OifeE 7@ @i [eifers (63 o1ow
4l

-1 1|2
-21|15 |12 |3

(e) Estimate approximate derivative of
flx)=x* at x=1 for h=0-2,01,005
and 0-01.
fx)=x* TR x=1 RS h =02, 01,005
% 0-01 I @ CIIoNIfe SRTes e 4 |

3. Answer any four questions from the
following : 6x4=24

O [Ricpica BIf95) e Ted T4 ¢

(a) Solve by Gauss elimination method of
the following system of equations.

NETH AR 2T o AYT® O AN <6l

2Tl (PRG] AN 41 |
x-y+z=1,-3x+2y-3z=-6, 2x-Sy+4z==5.

(b) 1If f(x) is a polynomial of nth degree in
x, then prove that nth difference of f(x)
is constant.
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M f(x) GBI n N qreq T2om i 2, (98
2 I (T n-ONF TGF 6| < |

(c) Determine the functiopn whose first
difference is x° +3x° +5x+12.

<5 T [T 91 T© FEN(OR AAT G
x> +3x*+5x+12

(d) State and prove Newton’s formula for
forward interpolation

FIChTR ST STEEE 779 ferdl oI s iel
4 |

(e) Evaluate (9 s &) :
AQ ( 3x+4 J
2
X" +3x+2

(f/ Find the first and second order
derivative of f(x) at x=0 from the

following data :
w1 T 91 O A9l x=0 ’MO f(x)
TS AL W fro R sreTs e 11 ¢

x [0]|1]|2[3]|4]5
flx)|4|8|15|7 6|2
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GROUP-B

4. Answer any four questions from the
following : 10x4=40
S [epIcAl bifab 26 Ted 4l 2

(a) (i) From the following table, find the
number of students who obtained

less than 45 marks. 5
T OIfeTRTR 2Iq 45 THO(T BN THS
e 391 QE-RQ! Fhe AL [efxr =1 |

(i) Given (Tl =R )

x 5 | 7 11 13 17
f(x) | 150 | 392 | 1452 | 2366 | 5202

Evaluate f(9) wusing Lagrange’s

formula. 5
SR g A9 FF £(9) I W fFefy
34|

(b) Solve the following system of equation
by Gauss-Jdacobi Method upto 12th
iteration. 10

e OEd RN AN LIS 12-99
HRECs NTG- (SCHE] “iamod TN 4 |

8x+y+z=8, 2x+4y+z=4, x+2y+3z=5
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(c) Find the distance moved by a particle
and its acceleration at the end of 4
seconds, for the following data. 10
e T@d 9 OUR {4 (IS oG
1 7Y oS w99l ey 34 |

t| 0|1 |3 ]| 4
v|2115 |12 |10

(d) Applying Simpson’s rule, obtain an

dx by taki
akin
1+x° Y &
four equal intervals and hence obtain
an approximate value of 7 correct to

four places of decimals. 10

BIf5! e SeAeTe ©lal FfR Hoibas s

dx
HEES j;ng < e s fefy v

R 2 7 9 W it ™IRE g G
T el 1

1
approximate value of IO

(e) Evaluate _[ OZ sin® xdx by using

Romberg’s formula. 10
(@IRIef g 92 R [ 4 sin® xdx = WA
e =1
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(f) Define numerical integration. Obtain a
general quadrature formula for

I : f (x)dx Hence deduce Simpson’s 1/
3rd rule. 1+5+4=10

ARRE SR W & e | j:’f(x)dx 9
AlIFe 5 Ao Tieet | TR S1a1 Hoipea

GF-goRs EwE  (1/3rd  rule) @
Tferea |
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