
B,Sc, Part-III Semester-V Examitration

MATHEMATICS (OLD) (Up'tO SUMMER-20r8)
(Analysis)

Paper-IX

AU- I 27

[Maximurn Marks : 60

I

'Iime : 'l hrce tlours]

N.B. :- (l) Question No. I is compulsory.

(2) Attempt ONE queslion from each Uni1.

Choose the conect altcmativcs :

(i) A bounded function fis R-integrable on [a, b] if its :

(a) upper and lower integrals are cqual.

(b) upper and lower integrals are not equal.

(c) L(R 0: u(B l).
(d) None ofthe above.

I

(ii) An improper inrcgral J
dx

::------; convcraes if :
(D _: x)'

(a) p'l (b) p<l
(c) p>l (d) psl

(iii) Il f(z) = u + iv be analytic in a region D of z-plane thcn :

(a) u is harmonic but v is not

(b) v is harmonic but u is not

(c) both u & v are harmonic.

(d) neither u is hamonic nor v is harmonic.

(iv) A bilincar transformation w: f(z) having only one fixed point is

(a) elipoc (tr) loxodromic

(c) hfpertolic (d) pambolic
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(v) Lcl A be a subsel of a metric space X. 'l-hen A is opcn il : I

(a) [o! e\ery x € A, there is r > 0 such that N,(x) c A.

(b) each point ofA is its inlcdor point.

(c) for evcry x € A, therc is a neighborhood ofx that lies cntirely in A.

(d) all ol these.

(vi) I-et B = {x/0<x < I and x is ralional numbcr} bc a subsct ol merric space R- Ihcn: I

(a) B is closed in R

(b) B is open in R

(c) B is not open in R

(d) None ol these.

(vii) The invariant points ofthc transformation *=11 1are lz-l
(a) l+i (b) 2,2
(c) 2+i (d) -2,-2

(viii) Set of Real numbers R is : I

(a) corutlable (b) uncountable
(c) finite (d) None of these.

(ix) A neighborhood ofa point in a metric space is : I

(a) an open set (b) a closed set

(c) neithcr open nor closed (d) both open and closed

(x) A transformation w=t(z)=e'tr/j.z isa: I

(a) rutation ft) magnification

(c) tmnslalion (d) inversion

UNIT-I
2. (a) Prove thal a bounded function fdefincd on [a. bl is integrablc on [a, bl ill for each e > 0

! a partition P oi [a, b] such that U(P, f) L(l D < €. 5

(b) lf fis a function defincd by (x) = x on 10,21, then show that fis intcgrable ir Riemann scnsc

over [0, 2l and J r{*P* =, . 5

2vox l5 tol (ConId.)
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3. (p) Lct (x), g(x)EC, aSx <"o and0 S(x)Sg(x) foreveryx)a. Thenprovethat: 4

(i) g(x)dx converges - J-f{*)d* "onr".g."i

I

J

G) I"r(*)a, =- -, J'cr"x* = -
(q) Prove thal

(, f Ildx converges absolutely.

,dx

tr diverges

2

2.

5

(iD

,.'a*(iii)
./;11 

converges'

UNIT_II
(a) Prove that the function sin z is analyic and find ils derivative

(b) Prove that the Cauchy-Riemann equations in polar form can bc written as u, - 1v. and

.1

5. (p)

(q)

6. (a)

I
v, =--uo, wherc w = fi z) = u(x, y) + iv(x, y) is a funcrion defined in a region D of Z-plane.

5

Ifw = f(z) = u l iv be analytic in a regiol D then prove that the families ofcurvcs
u(x, y) C, and v(x, y) = C, form an orthogonal system of curves, wherc C, and C, arc

albilrary conslants. 5

Find the anal),tic I'unction whose real par{ is e '(x siny y cosy). 5

I]MT-III
Prove that every bilinear transformalion with a single non-infinitc lixed point q caD bc pul in

the normal form :

I - I *K, where K is constant 5

vox l5l0l (Conrd )
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)

(b) Find the region D' ol w-plane into which the region D in Z-planc bounded by x : 0,

y 0,x+y= I is transformed bythe mapping w-c"'r'2. 5

(p) Show that cross ratio remains invariant uodcr a bilincar transft)rmation. 5

(q) Find the fixed points ofthe bilineer rmn.for-ution ru = 
(2 

1 
i)' I 

. Wrire its normal lorm ard
t+ z

show that it is Ioxodromic. 5

UNIT-IV
(a) Define:

(i) interior point of a set

(ii) limit poirt ol a scl. 2

(b) Provc that every neighborhood is an open set. 3

(c) I-et (X, d) bc a metric space. Then show that d, dcfined by :

d(x. !)d lx !l= --i:-
I rd(r.] )

is also a metric on X 5

(p) LetYcX.ThenprovethatasubsetAofYisopjnrelativetoYiffA'Y/rGforsomeopen
subset G ofX. 6

(q) If(X, d) is a mefic space and AcX, then provd that A is closed ill A contains its bouodary.
4

[INIT- V

(a) Le1 KcYcX. Then provc that K is compact relativc to X iffK is compact relali\e to Y
5

(b) kt X, Y be mctric spaces and f : X+Y Provc that f is continuous iff f(A).F(A) lbr every

subset A of X. 5

(p) Prove that a mapping f of a metric space X into a metric space Y is continuous on X iff
f'1V; is open in x fbr every open set v in Y 5

(q) Prove that every totally boundcd metric space is bounded. 5

10
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