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A-336
B.A/B.Sc. (Part-1II) Examination, 2022

MATHEMATICS
Paper - 11
(Analysis)
Time : 3 Hours | [ Maximum Marks : 66
Section-A © (Marks : 1 X 10 = 10)
Note — Answer all ten questions (Answer limit 50 words). Each question carries
1 mark.
(Gue-3N) (3w : 1 x 10 = 10)
Hrz i Tm v & S ife (Se-dm 50 i) | Wedw 99 1 3% & ¥
Section-B (Marks : 4 x 5 = 20)
Note -~  Answer all five questions. Each question has internat choice (Answer limit
200 words). Each question carrics 4 marks.
(GUg-=) (¥F: 4 x5 =20)

dz —  md ufE U @ I dfow) gde WYF d fakeq @ 9 WG (IR
200 Y52 ) | Yk® I 4 3F F &

Section—C (Marks : 12 x 3 = 36)
Note -  Answer any three questions out of five (Answer limit 500 words). Each
question carries 12 marks,
(GUE-W) (3i& : 12 x 3 = 36)
drz - dta d A el @ ue @ s dfor (s 500 w) | YOE T 12
1 ¢ :
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Section-A
(Gug—3)
1. (i) State Heine-Borel Theorem.
/ BF-9E WG ) wye fafe
Lij)f Define limit point of a Set.
Y e d fag @ sl
(i) ~ Define diameter of a Set.
= wgem & W) yRefia B
(ivy~ Define Perfect Set.
aftqel wq=Eg @1 fwfan i)
(v)  Define Compactness.
|ga w foafse i
(vi) Define Continuous Function.
qaq wer @t aftwfaa shifem
(vii)) Define Complex Plane.
. Gfs wEae wt ofeafaa wifeg)
éy«ﬁ) Write statement of Jordan Curve Theorem.
SIET a% yA9 & sy fofey |
(ix)  Write sufficient condition for a Conformal Mapping.
s wfafesw & fou vata gfaey feifem |
(x).  Write necessary condition for Conformal Mapping.
TR yfafaso & foq smavas wfey fafen |

Section-B
(Tvs-w)
2. State and prove ‘Bolzano-Weierstrass’ Theorem
Bolzano-Weierstrass’ wia #1 #em fafew qur gy qﬂﬁi‘-
Or "
(37eram)
The intersection of a finite number of
ncighbourhood o A Ob Deighbourhgod of A is also a
5 Fifay i frgt fag &1 wfedw wead]
1
o o b m“ﬁfqﬁﬁﬁﬁmﬁm@ﬁg
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Prove that in a metric space, every open sphere is ap Cpen set
cl.

,ma:ﬁﬁm1%1%ﬁ1Q%aamﬁﬁimﬁﬁﬁﬁm:ﬁﬁagaﬁgaggﬁmgmL%
: eI o

0
(37eam)
;Z"f that in a metric space (X, ) the finite union of closed sers is closed
e 7 0.0 305 i e
Prove that the continuous jmége of a compact set is compact.
ﬁ?ﬁﬁﬁn%ﬁﬁwwmﬂﬁﬁwﬁ%ﬁﬁm%a
Or
(3teram)
Pro‘;e that every convergent sequence in metric space is bounded.
mﬁﬁmﬁfﬂ?ﬁmﬁmaﬁmﬁaﬂmmﬁm%l
Prove that the function ftmiﬁm“;;nﬁnuous and
analytic every where. https://'www.mgsuonline.com -
fag =i f$ we f(2) = cosh y sin x + i COs x sinh y 9% @aq wd fayeifes )
Or |
| (3teran)
Prove that the function defined by X

_‘f(z):m #0

x4+ylt] ’

and f(0) = 0 is not analytic at the origin though Cauchy-Riemann equations are
satisfied at the point.

, 2. 5 .
afin Ay e wem F(@)= 220D g o) = 0 fog e P

4, 10
: X +y
T ¢ wefE @ fag W Fil-tam wdtem gy ¥
I- -1
Show that both the transformations W=i and w=§ﬁ transforms | w| < 1

into the half plane Re (2) > 0,

it wifae & 34 w9mam wzilifﬁm'ucf-}%iwlgla?‘rmfmﬂa

Re (2 2 0 # wrRa wa §
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Or

(areran)

N 1 ] tc
Show that u = x° — 3337 is a harmonic function. Find the corresponding analytic

function. :

ﬂﬁﬁ‘lﬂﬁﬁu=x3_3@2@mjaﬁﬁq%!ﬁﬂﬂﬁﬁﬁﬁi$wﬁ_WW'

Section-C
(|WUE-7)

7. A subset A of R is compact iff A is bounded and closed. Prove it.
RﬁﬁéWAﬁsﬁﬁm%qﬁaﬂi%ﬂaaﬁ:Amﬁﬁfﬂmﬁﬁ@ﬁm
Eaiced

8. State and prove Baire-Category Theorem.

S ¥ @ wyn fofeu qu fag st

9. Let(X,d)bea cox:_gapletc metric space and 4 is a contraction mapping on X, then
these exists uniqué fixed x in X such that f(x) = x. Prove it.

g & (X, d) v o i anfe § qa1 4 X W Hhfwd we a9 X 7 arfgdg fen
xwmﬁmm%ﬂx)—x?ﬁzﬁﬁm /‘
-y

1}@. If f(2) = u + ivis an analytic function of z = x + iy ancL §—p= cosx+sinx—e ,

2cosx—e¥ —¢7?
show that f(z) Subjbct to the condition f(n/2)=0 is-—zlﬁécot(zﬂ)_
WD =u+ivz=x+ iy & favdfes BEH B I 4 -y = Cosxsinx—e”
/“m.__ 2cos x - e}’—_g -
sefie S 7@ s f(n/2)=0 % smoka “—*—-Lot(zf.?) -

11. ,Fpuid It/}}: image of the infinjte strip (1/4) < y < (1/2) ”I_’g_d‘f" the transformation
TG w = l/z%mﬂﬁa?ﬁq'g'}uggqy{(lfz)#mum .
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