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B‘lchclm of Science (B.Sc.) Semcstcr-m-v (CB S ) Exammalmn RN

: MAIIIEMATICS
~° Paper—2
{M Metnc Syace Complct Integration’ and A]gebra) . ' L
Tnm: ThreLJ-Iours] _ . : R [Maxlmum Marks 60

N (1) Solve all the five questions.
; ) Ali Qquestions canry equal marks.

(3; Quec:tmn Nos. 1 to 4 havc an altcrnatwe Solve cach questmn in full or its alternatwc in
full.- - : ' o

UNI_T—.I

I/ﬁ) Le} {E},n=1,23 ... be a- sequence of countablf: sets then piDVﬁ that S = UE" is

n=| )

= Antablc ' : R SRR T : S 6

é 3) Show that the functmn d clcfned by d(in y) Ix'-_‘--y. 1V x, Y& R, isa metric on the set R of
'.-1 --f.l] uulUqu . '. v o . ) . a . . ) 6

§ (CY Prove that every neighbourhood is an Qpenset. - : 6
= (D) /IEdlj' any collection {F_} of closed sets prove that fl]l-u is closed. Give an exarnple to show that
P - * . ' “a &

g arbitrary union of closed sets 8. not ¢losed. , ' 6

UNIT—II _
2.7 (A) Prove that c]osed subsetsiof Com.pact sets are compact. | ' | . 6

@ T o{T } 1S ¢ 1scquencc ofmterva]s n R’ such that T o1, (n= 1 2 3 ) then provc that nln

n=l

.......

is not unpty | ' B 6
OR - _
(C) PIDVE that ‘gvery convergent sequence in a melric space is a C'luchy scquencc 0
(D) Prow, rIm* °very bounded infinite subset R* has a I]lTllI point in R" R 6
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UNJI—“III :

mmutanve ring D is an integral domam 1f and only.if f0r 2 b, ¢ e b, \ :
i

e 3 (A) Gl‘Show that & co o
S aw0, the relation ab = ac lmpllcs b=c. | ' : . _ 6

| fBj"Lll R is a ring and L is a left ideal of R.
- Let R(L) = {x e R/ xa =0 for all a & L}. Prove that A(L) IS a two

L - OR
O Tf‘¢ is a- homomurphusm of R mt? R’ with Kernel 1{¢) then prove ihat
M 1) is a subgmup of R tinder addition. -

{,id_ed ideal of R. 6

(“) Ifa € I($) and r € R then both ar, ra € I(¢). , 6
@ If U is.an |deal ofa ring R, lhen prove that R/U is homomorphlc 10 R 6
: UN]T—IV |
L . © 4=3z ¢~ R L 3
4. (A), Evaluate f‘j 2(z—1) (z— 2) dz\nsmg Cauchy s mtegral formula whe:re C ls the."tncll: lz|= =
.. | . ‘ 27
g (B) Verity Cauchy’s theq'r.e_m_ for _J'Zjdzl over the boundary of -the‘ t'ri.ang'l-e with vertices’
= (1,2, 3,4, 3,2. | o S | p
o ) ) L L R : .
"'E"“ ' T SO y o S _
= {C) Stae ;1ijd srove Cauchy’s _Rcsid_uc theorem 6L 4o '@n'alytic ﬁ_l:;ctiqn. ' 6
s (D) Ev aluate i | ' '
E_: (D) Evaluate the residue f"f {z—- Do 2) w3 at1,2,3 and m['mty and show lllmi their sum is
.g ' ZL.rO_- - . - _ - oo 6
- Question—>5 S ' :
5. (,K} Prove that [UG.; J &= m Gf. ’ ' _ = 1,
'7(/8} Def’nc atmost cmmtabie and uncountable sets. B . : |
6\- If A =[0, 1] an B=(1, 2) then show that A and B are not. separated in R, _'. 1t
) Define K-cell and explain 2-cell. : - [,
(F) Let R be a ring and a, b e R. Prove that (a+b)1—a’+ab+ba+b ' -J i
(F) Ifpisa homomorphxsm ofnng R into R, then show that $(0) = 0’ where 0’ e R' 1%
|'
(G) Evaluate I l dz, where C is the circle x2+ ¥ =4, . 1
72— . SET _
. . C e :
' A .3 . . .
i (H) Evaluate jﬂ (x =v+ ix") dz along the straight linc from z = Qoz=1"F1. 1Y
-; - [%J\EWKV-.’;I”‘\W*“
|
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