1 (Sem—4) MAT 1

2025
MATHEMATICS
Paper : MAT0400104
( Real Analysis )

Full Marks : 60
Time : 2% hours

The figures in the margin indicate full marks
for the questions

Answer either in English or in Assamese

1. Answer the following questions : 1x8=8
TR PP T i

fa) Determine the set
2
A={erR: X" +5 <1}

4x+1

x2+5
A= xe]R:4+1<1 AfSnl e

(b) Write the trichotomy property of real
numbers.

69 0 facio R «fdhr forn
() IfA={xeR:x%-5x+6<0), find supA.

A={xeR:x?>-5x+6<0} 3 SupA
fAdfa 11
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(d)

(e)

(9)

()

A25/838

(2)

Write the first five terms of the sequence
1

n? +2.

{x,, } SITFICOR A <7601 M o, 3
1

n? +2

{x,}, where x, =

Xp =

Find lim (l—-l—).
noe\n n+l

lim (l-i)-amﬁﬁwm
n-o<\n n+l

What is a monotone sequence? Give one
example.

i e 3ot & o 7 b1 Tz faan o

State Cauchy’s criterion for convergence
of a series Y X .

Y x, cfin Sfeen e #HT fde T
FraT o |

Give an example of a series in R which
is convergent, but not absolutely

convergent.
T TS TN <1 A Tzt fam, R
SR, g *Rw SR 7 |

( Continued )

(3)

2. Answer any six of the following questions :
2x6=12
To PP R R e =R ey fm -
(a) If aeR is such that 0<a<e for every
€ >0, then show that a=0.
I aeR CFM @ T £>0-7 AR
0Oa<e T, (SR’ (YSA T a =027

(b) State the completeness property of R. -
Mention one example to demonstrate

this property.

I/ YR completeness property Tol
forr 1 @ wich Brm Rl @Rt @1 B
faam o

() Show that for all ae R, |a|?=a?.
(Sl @ ¥ a € R-I AA |a)? = a.

(d) Let A and B be non-empty subsets of R
such thata<bfor allae A, be B. Show
that supA <infB.

It A WF B I RIR [ 93 SRe
3i2fS WS a<b W, ¥ ac A, be BI
AR, (TR’ (YSA1 @ supA <infB.

(e) Show that the sequence {1, 2, ---, n, ---}
does not converge to any x € R.

RS A (L 2, -+, 1, -} X SHACH! GG
x € R-071 S 724 |

A25/838 ( Turn Over )



(4) (5)

() Determine the limit of the sequence () Use comparison test to show that the
{x,}, where x, =vn? +5n -n. series )
{x,,} TIGFIOR 5 T g 391, ' §n2 +a,
Xp =vn? +5n-n where {a,} is a sequence of strictly
, positive real numbers, is convergent.
(g) Examine the conver%ence1 or divergepce AT *AwR TS oS @
of the sequence {l, =3 - } Z 1
2 4 R
n n*+a,
{Ll,s,l,...} & s SR @ TS {a,} 9B SFeLT F@NF I WIN
2" " 4 G, @} MG SR TR
SopIRT <R 9
3. Answer any four of the following questions :
If a series Y X, is convergent, then 5x4=20
) ; n T 2P o[ R @I viReR Ses faan
show that (a) State and prove the triangle inequality
lim x, =0 in R.
n—»e
I TIN5 ® e Sare IR ©F e
W ¥ x, 1B SR =, (O (TYSA A a1
" lim x, =0 (b) Solve the following inequality :
n—
B3| O TIOIH! I e :
| [x|+]x+1|<2
. : ' : in— is
() Show that the series ; st c) Let A and B be bounded non-empty
4 . subsets of R. Prove that
ivergent.
1 s opr 1 2d, A WF B I RIW 1 Rm SRe
cﬁﬂﬂ?sm;@l i 2 1 21 TN @
inf(A+B) =inf A +infB
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(6) (7)

(h) Let {x,} be a sequence of non-zero real

1.
@ It s —{; ‘ne N}’ then show that numbers. If there exists re€ R with
infS=0. ‘ 0<r<1 and ke N such that
% s={1. | Xnil|<rfornzk
S' n.neN, CER'TE (YR @ i X, rforn
inf§=0%31 " then prove that the series Y X, is
“ ,

absolutely convergent.
q1 2'F {x,, } S AT RIR <51 T | T

(e) Let {x,} and {y,} be real sequences
r € R G IS 0 < 7 < 1 9 k & N-3 I

|
converging to x and y respectively. Show :
l
|

that {x, +y,} converges to x+y.
M {x,} TE {y,} T TIR NG T | Xntl|< el n 2 k-3 IR
WEFA x OF Y- AN W, TR o
(RS @A {Xp +Yp} IR x+y-0 R (R @ T, x, G o SR
SR 27 231 n
() Show that a convergent sequence of real 4. Answer any.two of the following questions :
numbers is bounded. 10x2=20
(S @ I/ RYR ST @ < : o HPTTRR o R e o e o
ifRT% = | ?
(a) State and prove monotone subsequence
| theorem of real numbers.
(g) Prove that the i 1 |

p-series ,,an converges i I TRYR B ToNEH S AR o
for p>1. EXN
AT FN I EL 9% p-c&I p>1-7 AR | (b) Prove Cauchy’s criterion for conver-

n n? i gence of real sequence.
wfent = | | qrr @R SfeRer @ Ff e @
- fRmCo1 o 30 0
5/838 , , A Turn over )
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(8)

(c) Show that every contractive sequence is
convergent.

o @ =ifSCH1 icgive S SR = |
(d) Prove that if a series Zx,, is absolutely

n
convergent, then any rearrangement
Yy of Y x, is also convergent to the
k n

same value.

M Y x, GO W AN W, R
ST 7 AR R TR TR A T
R @ @b e Yy G TR
SR 2] .

(e) 1f the series Y x, and Yy, are

convergent, then show that Y (x, +Yp)
n

is also convergent. Does the similar
result hold in case of Y x,y,? Justify
n

your answer.

M Yx, T Yy, R @ = =,
CWH%"C@T Cﬁ?_[@% A Yix, +y,) TS
iRt 271 Exnynn CABR IS @

n
R0 FUR AT T (ONR Teq FAore
SAfSom 41 |

* % *
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