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

Answer either in English or in Assamese.
1. Answer the following questions : 1x10=10
- wete Al SRR Teg ol 8
(a) Define a metric space.

o1 IS IR weeR |
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(b)

Consider the usual metric on [0, 1] and

describe the open sphere S (% 1).

= [0,°1] SRS TIPS A FRE A

(c)

(d)

(e

(stieTs s[% 1) el |

Define a complete metric space.

37 wfee gma wice W

What is upper Riemann 1ntegral of a function
f over [a, b] ?

[a, b] SrarETS £ T B BEE S & 2

If f, g are bounded and integrable functions
on [a, b] such that f > g, then what is the

relation between j:f(x) dx and J-f g(x) dx ?

[, b] wwErs f g W oW oM @i
TN e f > g, (9@ jf(x)dx e

Ig(X)dxawm% ?
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A function f is bounded and mtegrable on
[a, b] and another function F exists such that -

F' = f on [a, b]. Then write the value of -
Lb f(x) dx . ’.

[2, b] SEITS £ <51 TS W @y =
i< [a, b] S@SeTe =H GGl T F cofit qiw

AW F' = I cots [ o) dxd W B

If n is. a positive integer, write dovyn the
value of In.

n <O IR S WYl Tee, M W e
« dx
For -what values of n, the integral I — is

convergent ?

naﬁssrmam j'“dx ST SR ¢

C "/2 .
Express I o SinP@cos'®dd in terms of

~ Gamma function.

~ j:’zsin*’e cos?0 do T SIS TS P [ |
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() Express ”F(x,y) dxdy in polar co-ordinates.
R

[ [F(x.y) dxdys @@ gmRs 2ees o
R

SEIl

Answer the following quesﬁons: 2x5=10
weTe Rl et Ted w4 8

(a) The function d:R xR — R is defined by
dxy)=|x-y| v x,y € R.

Show that d is a metric for R, the set of real
Numbers,

d:RxR _y R w&wCol

d(X, Y) lx-y‘ v X, Y € R&E F{\Wﬂ
| orext @+d TRl ATT AR 2

RS 95t v
(b) Show that the function f defined by

f(x) _ |0, avhen x is ratignal
1, when x is irrdtfonal

1S not R-integrable on any interval.
f T o fol e S TV 7R
f(x) 2 {0, afom x @1 AR TR

1, cafeal x 9b1 Wﬁﬁtﬂﬂ AR

S @ i oSEces [ Femeol
R-Sieerdiy e |
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(c) Show that the constant- function K is

R-integrable and [ K dx=K(b — a).

mﬁemma%‘rWWK R-W?IW
jde K(b — a) I

(d) Show that _fol %{- is divergent.

cwwmwfgéwm@. ;
(e)"Evaluate (MR Refx F7M0) ¢

[o [, x+y)dxay

Answer any four parts : . 5%4=20

& oI SIfEB ST Tew i 2

- (a) Prove that every open sphere is an open set

in a metric space

‘ amqwmmzﬁasmﬁf%mwcw
G T S|
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(b) Prove that every convergent sequence in a

(c)

- (d)

metric space is a Cauchy sequence.

A M @ GOl 7T Ze dfsEt wifesa
SEECIE. Attt Ff SR |

Prove that the necessary and sufficient
condition for the Riemann integrability of a

bounded function f is that to every e > 0,

there exists a & > 0 such that for every
partition P of [a, b] with ||P| <5, U(P, f)
~=E (R f) <e.

Al T @ G5t IS T B SRR
QR eAieg S A0S 56 2 @51 o
Faiffs € > 0 1 2@ @61 & > 0 coirt =17 arCe
la, b] S wfecst [erem Pa s UP, f)

—L(® f) <e 3¢ ||P| <3.

Prove that every continuous function is
R-integrable.

Wﬁwwﬁﬁmwﬁfﬁﬁwﬁ
R-Seeaidig |

(¢) Prove that (eret =1 Ca)
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“(f) Evaluate (W @a 0)

fo)” [oc-v7 # y*]axay.

4. Answer either (a) and (b) or (c¢) and (d):

5+5=10

(@) W (b) A (c) W (d) SR T T ¢

(a) The function d : ¢ x ¢ —R is 'dcﬁned by

- (b)

d (z, z)=1|z, — z,| vz, z, € C where

C and R are the sets of complex and real
numbers. Show that d is a metric on C.
d : ¢ X ¢ >R TEH! Seve Al 4] FRBIFO
9l @R T© C oiF R Few &foed =% AST
AL ﬂ@l d (z, z) = Iz, — z,| vz,
z, e C.O7Ye @ C s d Ot RS

‘Prove that a subset of a metric space is open
_if and only if it is union of a family of open

spheres. -
AN [ @ O qRE YT 61 TS A1
TE RS [ M o e ToHERLSE! <ot
T& (NeFs A_Raes Sew =)
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4?5;;;TTT?tI:?j::;+t:::i::%fT:f::fr"f—f:::::j:;;;pi~~
- .
(¢) Let 1(x, d):fiv= 1542, 8.5 n} bei a finite
- class of metric spaces. Show that the function g™

d defined as follows is a metric on the
Cartesian product X, xx, x Xy %

A ooy el (90 D) ZZ;di (%;5 ¥;)-

@R {(x,d) :i=1,2,3,..,n} 9@
S 7T 7RG B AR (23 (7 weTS
il ewge d wEmGl ok sjReEE

X!XX'.’.XX3X ............ Xxn@' Lq"G1 'ﬁ‘%qﬁl )
d(x]:‘ >\2: ....... N Xn), (y], yZ’ ""’yn) ':Z]dI (Xia yl)

(d)

Prove that in a metric space, the intersection
of an arbitrary family of closed sets is closed.

IO T e R (PICA TR T e
; <01 I 3icefs gF Awe

S. Answer either (a) and (b) or (c) and (d): A
5+5=10 '

(a) == (b) =iz (c) % (d) =ie*ig Tex 4l 8

(@) Let f be g continuous function defined on

[a, .b] and f € R [a, b]. Prove that for some
¢ e [a b, Lbf(x) dx=(b - a)f(c).

A
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(b)

(©)

(d)

W"{’ﬂ[é,b]m‘c‘r@f«ﬂﬁ@ﬁfﬁﬁmw
feRIa b] | iR @Bl R ¢ € [a, b]Js A=

cryedt a1 [ ) dx=(b — )£ !

f is a non-negative continuous function on
[a, b] and I:f(x) dx=0. Prove that f(x) = 0
v X € [a, bl. B

[a, b] SIS BT ST SfRfoRd T =i |
I",f'(x)dx=01 o I T f(x) =0 v X €

a g

Ta, bl

Let f be a bounded function on [a, b]. If the

set of points of discontinuity of f is finite,
then prove that f is R-integrable over [a, b]l.

[4, b] TETETS f GBI AfFS T f F==Co!
[2, b] SEIER BT My Rege Rt e
et 913 £, [a, b] SEIETS R-OF Sff

“The function' f is defined .on [0, 3] as

follows : f(x) = x the greatest integer not
greater than x. Show that f is R-integrable

over [0, 3].and find | fGo) dx.
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[0,3] =R f Tl wee fRml =
RBWIPS T R f(X) = XS ©OiEI I
ADIRSIE TR WS TRYIGH | (Y87 @
[0, 3] =SIT® f TGB! R-SemIy %

it [ f(x) dx 3 W el )
6. Answer either (a) and (b) or (c) and (d):

5+5=10
(a) == (b) T2 (c) =T (d) S Tew 9 o

(a) Prove that (oSt 9 @)

_lilm
~ lom

B (/, m)

(b) Test the convergence of _[ 1+x

fI“‘ GBI SfSHReR #3511 |

= ]+ x

(c) Prove that (&4 341 (X)

‘ j,l };m—l +xn-l

o de =B (m, n)
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(d) Test the convergence of .fz TZ -1 .
o« dx ‘ ‘ | _ .
J 2 [ -1 BN SSAIROR ST 341 |

7. Answer either (a) and (b) or (c) and (d):
5+5=10

 (a) == (b) W (c) Wi (d) THT TEN A8
~ (a) Evaluate (wiwy R =1) ¢
I:/Z I:cos (x+y)dxdy. ‘,

(b) Let D be the triangular domain given by
x 2 0,y > 0 and x+y <1. Then prove that

plalr

p+q+r

I [y - x -y axdy=
D

;

D frgeigfes craesi 21 x 2 0,y 2 0 =i
x+y <I, cot@ oamd ¥ &,

-1 g- Ir
<Xp'yq'(l—x— r-ldxd =|5|—q
IDI . ) y —w—
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(c) Evaluate I_N4x2 —y? dx dy
' D

‘where D is the triangle formed by the lines
y=0,x=1andy=x

[[Nax*—y* dxdys wm fedfa = = D
D .

CFAl 6 y=0, x=1 9% y=x QRUR
e fage )

K2y
(d) Evaluate I _[ (-1 - "z‘) dx dy
R a* b

Where R is.the region in the positive quadrant

2 2
of the elj 2+ =,
llipse — +

x2' y2 -
J! l-a—ze?]dxdya AR 9 I R

S i‘a_’—;—+1:—=l B ww
Uit |

c
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