Course Code : Imscml

Course: Title: Advanced Abstract Algebra

Credit: 4

Last Submision Date : April 30 ( For January Session)
October 31, ( For July Session )

Max.Marks:-70
Min.Marks:-25
Note:-attempt all questions.

Que.l Let H&K be two distinct maximal normal subgroup of G then G = HK and H n K is
a maximal normal subgroup of H as well as K.
Que.2 State & prove Jordan — Holder theorem.
Que.3 A subgroup of a solvable group is solvable.
Que.4 Homomorphic image of a nilpotent group is nilpotent.
Que.5 Let K be a finite extension of F and L be a finite extension of K. Then L is a finite
extension of Fi.e.

[L:F]=[L:K] [KIF]
Que.6 Let k/F be a finite extension and suppose K is perfect then show that Fis perfect.
Que.7 State & prove Cauchy’s theorem for finite group.
Que.8 State & prove Lagrange’s theorem.
Que.9 If Dis an integral domain with unity in which every non- zero, non unit element is a
finite product of irreducible element and every irreducible element is prime then D is a
unique factorization domain.
Que.10 State & prove Fermat’s theorem.



Course Code : IMSCM2

Course: Title: Real Analysis-I

Credit: 4

Last Submision Date : April 30 ( for January Session)
October 31, ( for July session )

Max.Marks:-70
Min.Marks:-25

Note:-attempt all questions.

Que.1 Show that sequence {iz—j } is convergent.

Que.2  Prove that limnﬁw{%} =0ifIxl<1

Que.3  Test the convergence of the series

22x2 3343

-
2! 3!

X+

Que.4  Test the convergence or divergence of the series

1 1.3 1.3.5
P+ )P+ (G + G P+

Que.5 Suppose g (X) = Y.,,—o Cn,n be a power series which converges for I x I < 1, If
Yn=0 C,, converges then lim, 1 g(x) = Y=o Cn

Que.6 If Y u, is convergent then lin% u, =0
n—

Que.7  State and prove Bolzano — weierstrass theorem.
Que.8 State & prove Baire category theorem for R.
Que.9 State & prove Cauchy’ mean value theorem.

Que.10 Iff(x,y) = {xziyyz. for (x,y) # (0,0)

0, for (x,y) = (0,0)

Find f,(0,0) and f, (0,0)



Course Code : IMSCM3

Course: Title: Topology-I

Credit: 4

Last Submision Date : April 30 ( for January Session)
October 31, ( for July session )

Max.Marks:-70
Min.Marks:-25

Note:-attempt all questions.

Que.l Prove that intersection of two topologies is also topology but union of two
topologies is not necessary a topology.
Que.2 If { f, :x€ A} is anycollection of closed subsets of a topological space X , then
A{ f. :X€ A} isaclosed set.
Que.3 Let x be atopology space and let A be a subset of x Then A is closed if and only if
DA)c A.
Que.4 Let (X, J) be a topological space and let A&B be any subset of x. then
(1) X°=X, 0" =@
(2 A" cA
B)AcB=Ac B’
(4) (AnB)°=4A"n B’
(5) A" U B°C (AU B)°
(6) A=A
Que.5 A mapping f from a space X into another space Y is continuous if and only if
f(A) F(A) forevery Ac X.
Que.6 Let (X,7) and (Y,V) be topological spaces and let f be a bijective mapping of X to
Y. Then the following statement are equivalent then the following statement are equivalent:
(1) fis a homeomorphism.
(2) fis a continuous and open.
(3) fis continuous and closed.
Que.7 Let E be a connected subset of a space X. If F is a subset of X suchthat E c F c
E. Then F is connected. In particular, E is connected.
Que.8 Every subspace of T,—space is a T,—space .
Que.9 Every compact subset A of a hausdorff space X is closed.
Que.10 If Ais an infinite subset of a compact space Y then A has limit point in X. In other
words compact space have Bolzano weierstrass property.



Course Code : IMSCM4

Course: Title: Complex Analysis-I

Credit: 4

Last Submision Date : April 30 ( for January Session)
October 31, ( for July session )

Max.Marks:-70
Min.Marks:-25

Note:-attempt all questions.
Que.1l Construct the analytic function f (z) = u + iv of which the real part is
u = e* (xcosy-ysiny )
Que.2 State & prove Couchy — Riemann Equations.
Que.3  Find the bilinear transformation which maps the points
Z1=2, Z,=1,Z3=-2into the
Pointsw; =1, w, =1 and w3 =-1

Que.4  Let f(z) be an analytic function of z in a domain D of the Z — plane and let f* (z) #
0 inside D . Then the mapping w = f (z) is conformal at all points of D.

Que.5 Let f (z) be a regular (analytic) function and let f’(z) be continues at each point
within and on a closed contour c. Then

J. f(@dz=0

Que.6  Let f (z) be analytic in the multiply connected region D bounded by the closed
contour ¢ and the two interior contours ¢y, c; then

I, f@ =], f@+], f(2)dz
Que.7 State and prove Cauchy integral formula.
Que.8 State and prove Morea’s theorem.

Que.9 State & prove Taylor’s theorem and also gives example related with it.

3
Que.10 Letf(z) = 5 then find

(1) a Taylor’ s series valid in the neighbourhood of the point z =i
(2) a Laurent’s series valid within the annulus of which centre in the origin.



Course Code : 2MSCM1

Course: Title: Advanced Abstract Algebra-11

Credit: 4

Last Submision Date : April 30 ( for January Session)
October 31, ( for July session )

Max.Marks:-70
Min.Marks:-25

Note:-attempt all questions.

Que.l If f be a homomorphism of R- module M into a R- module N with ker(f) = A then
N is isomorphicto M/Aie. N=M/A.
Que.2  Arbitrary intersection of sub module is a sub module.
Que.3 If R be Euclidean ring then any finitely generated R- module M is the direct sum of
a finite Number of cyclic modules.
Que.4  Anirredueible R- module is cyclic.
Que.5 If Misasimple R-module and N is any R —-module then
(1) Every non — zero homomorphism f: M —N is injective.
(2) Every non — zero homomorphism f: M —N is surjective.
(3) Endg (M) is a division ring , where end g (M) = Homg(M , M)

Que.6 Let M be the R- module then following are equivalent :
(1) M is noetherian
(2) Every submodule of M of finitely generated
(3) Every non—empty set S of submodule of M has a maximal element.
Que.7 State & prove Schroeder — bernstion theorem.
Que.8 Wedderburn — Artin theorem.
Que.9 Let M be a noetherian module. Then each non- zero sub module of M contains a
uniform modules.
Que.10 State & prove Noether — Laskar theorem.



Course Code : 2MSCM2

Course: Title: Real Analysis-11

Credit: 4

Last Submision Date : April 30 ( for January Session)
October 31, ( for July session )

Max.Marks:-70
Min.Marks:-25

Note:-attempt all questions.

Que.l  Let f be a bounded function and o« be a monotonically increasing function on [a,b].
Then f eR (<) on [a,b] if and only if for every € > 0 there exists a partition p such that

U(p,f ,x)-L(pf x)<e

Que.2 IffieR(x)andf, e R(x)on[a,b]then

fi+f, ER(oc)andfab(ﬁ+f2)d°<:fabf1 d°<+fabf2 d«

Que.3  Let  be a monotonically inversing functionon [ a, b] and <> € R [a, b]. Let f be a
bounded real functionon [ a, b ]. Then f€ R () if and only if f < € R [a,b]. In that case

[} fd =[] f (x) < (x)dx
Que.d Letf(x)=xand o (x) = x> Does fol fd o exist? If it exists, find its value.

Que.5 The sum function of a uniformly convergent series of continuous functions is itself
continuous.

Que.6 Suppose { f, } is a sequence of function, differentiable on [ a,b] and such that { f,, (x0)}
converges for some point x, on [a,b] . If { f' } converges uniformly on [a,b]. Then { f,}
converges uniformly on [a,b] to a function f, and £ (x) = lim,,_,., f*, (X) (a<x < b)

Que.7 State and prove Implicit function theorem.

Que8 Iff(t)= f_woo e*. cos(xt)dx
And g (t) = f_woo xe_xz.sin(xt)dx for -co < t < o0. Then prove that both integrals exist and f
is differentiable and f(t) = g (1)

Jvw) OXV2) g jo ) =1

Que.9 Prove that 3G y2) o

Que.l0 If B+Vv =x+yAnd u®+v?=x*+y* Then show that

_0(u,w) _ yz—x2
J(uv) = a(x,y) 2uv(u-v)




Course Code : 2MSCM3

Course: Title: Topology-11

Credit: 4

Last Submision Date : April 30 ( for January Session)
October 31, ( for July session )

Max.Marks:-70
Min.Marks:-25

Note:-attempt all questions.

Que.1

Let F;, F, be any pair of disjoint closed sets in a normal space X. Then there exist a

continuous mapping f : X—[0,1] such that f (x) =0 for x € f; & f(x) =1 for x € f;

Que.2
Que.3
Que.4d
Que.5
Que.6
Que.7

State & prove Tietze extension theorem.
Prove that every second countable space is first countable and converse not true.
Every second countable space is separable.
A continuous image of a sequentially compact set is sequentially compact.
Every closed subspace of a locally compact space is locally compact.
Let (X,d) be a complete metric space and let Y be a subspace of X. Then Y is

complete if and only if Y is closed.

Que.8
Que.9

Every convergent sequence in a metric space is a Cauchy sequence.
The product space XX is connected if and only if X and Y are connected.

Que.10 State & prove Tychonoff’s theorem.



Course Code : 2MSCM4

Course: Title: Complex Analysis-11

Credit: 4

Last Submision Date : April 30 ( for January Session)
October 31, ( for July session )

Max.Marks:-70
Min.Marks:-25

Note:-attempt all questions.

Que.1 Evaluate the residues of

23
(z—1) *(z-2) (z-3)

at the poles z=1,2,3

Que.2 If f(z) is analytic within and on a closed contour C except at a finite number of poles
and has no zero on C, then

1 f® 4, =N
— fc o dz =N-P

When N is the number of zeros and p is the number of poles inside c.

Que.3 State & prove Cauchy residue theorem.

2w cos 26 T

Que.d  Provethat [7 ——— ==

cos mx
a?+x2

ma

© _m
Que.5 prove that f; dx=—-e

Whenm=>=o0,a>0

Que.6 If a>o0, then prove that

o x sin x _T _q
fo x2+q2 dX—Ee

Que.7 To find all the bilinear transformation which maps the half plane f (z) > 0 onto the

unit circular disc 1w 1 < 1.

Que.8  Show that the transformation w = % maps the circle x*> + y* -4x = 0 onto the
straight line 4u+3=0

Que.9  If f(z) = u + iv is an analytic function and z = re‘®, where u , v, r, 8 are all real,
then show that the Cauchy — Riemann equations are

ou_10v ov_ 10u

ar rae'ar 1o

Que.10 If u = (x-1)*— 3xy? + 3y?, determine v so that u+ iv is a regular function of x +iy.



Course Code : SMSCM1

Course: Title: Functional Analysis-I

Credit: 4

Last Submision Date : April 30 ( for January Session)
October 31, ( for July session )

Max.Marks:-70

Min.Marks:-25
Note:-attempt all questions.
Que.l Let X & Y be Banach spaces & T a continuous linear transformation of X onto Y
then T IS an open mapping.

Que.2  State & prove Holder’s & Minkowshki’s inequality.

Que.3 Let H be a separable infinite—dimensional complex Hilbert space. Then H is
isometrically isomorphic to I,.

Que.d Ifx(t),y (t) € Lp(0,1) then x(t) # y () € Lp (0,1)
Que.5 State & prove Hahn Banach theorem.

Que.6  State & prove Uniform Boundedness theorem.
Que.7 State & prove Riesz—lemma.

Que.8 State & prove Convexity theorem.

Que.9 Let {x,} be a weakly convergent sequence in a normal space X ; i.e. x, % x. Then

(1) Weak limit of the sequence {x ,} is unique.
(2) Every subsequence of {x »} converges weakly to x.
(3) The sequence Il x , Il is bounded.

Que.10 State & prove Uniform boundedness theorem.



Course Code : 3BMSCM2

Course: Title : Integral Transform-I

Credit: 4

Last Submision Date : April 30 ( for January Session)
October 31, ( for July session )

Max.Marks:-70
Min.Marks:-25

Note:-attempt all questions.

Que.1l State & Prove Initial & Final value theorem.

Que.2 Solve the Following by replace transform

1. e %' (3cos6t — 5sin6t) 2. e'sin’t
3. t%cosat 5, I 5. [FIg=1
t t 2

4
Que3 Solve =+ m*y =0

2
Que.4 Solve ;X—Zy+ a’y = sec(ax)

Que.5 The initial temperature of a slap of homogenous material bounded by the planes x =
0 and x= L is to find the temperature in this solid after the face x = o is insulated and the
temperature of face x = L is reduced to zero.

Que.6 A string is stretched between two fixed points (0,0) and (c,0). If it is displaced into the
curve y = bsin (%) and released from rest in that position at time t = 0, find its displacement
atany time t> 0 and any point 0 < x <c.

Que.7 Find the Fourier transform of

X |x| <1

1_
fGo = [O , x| >1

Que.8 Find the sine and cosine transform of

eax + e—ax

e™X _— g™ MX

Que.9 Find the finite Fourier sine and cosine transform of f (x) = x

Que.10 Find the finite cosine transform of

-7



Course Code : 3SMSCM3

Course: Title: Special Functions-I

Credit: 4

Last Submision Date : April 30 ( for January Session)
October 31, ( for July session )

Max.Marks:-70
Min.Marks:-25

—

Note:-attempt alLguestions.
Que.1 Provethat [(2) =lim,,_, fO" (1 — ;—) " z-1dt |

Que.2 State & prove Gauss multiplication theorem.

Que.3 Prove that if Re (c-a-b) >0& R () > Re(b) >0 and c is neither zero nor a negative
integer then

¢ [c—a—b

F (a’ b.; ¢l ) = [c—alc-b

Que.4 The complete elliptic integral of first kind being

_(Yzm___ a0 S O
K=y =S Show that k =, F (; 53 1; K)

Que.5 State & prove Whipple’s theorem.
Que.6  State & prove Saalschut’z theorem.
Que.7 State & prove Kummer’s theorem.
Que.8 State & prove Ramanujan’s theorem.
Que.9 Prove that
d
(1) — [2" h@)]=2"In1(2)
(2) Z \]n, (Z) =Z Jn .]_(Z) -N \]n(Z)

Que.10 Prove that

J3 (X)= (%) [% sin x-cos X]



Course Code : 3BMSCM4

Course: Title: Advanced Discrete mathematics(Elective-1)
Credit: 4

Last Submision Date : April 30 ( for January Session)
October 31, ( for July session )

Max.Marks:-70
Min.Marks:-25

Note:-Attempt all questions.

Que.l  Consider a set | of integers. Let (I,+,X) be the algebraic system, where + and x are
the operation of addition and multiplication on I.

Que.2  Define homomorphism & isomorphism with example.

Que.3  Let (s,*) and (T, @) be two semigroup and f:S —T be a semigroup homomorphism
c then corresponding to f 3 a congruence relation R on (s,*) be defined by aRb iff

fl)=f(b) VabeS

Que.4 Let (M,x,e) and (T, A, e ") be two monoids with identifies e and e’ if f is an onto
mapping from M to T i.e. f: M —T is an isomorphism then f (¢) =¢’.

Que.5 Let (L, <) be a lattice. Then the following results hold:
(A) For eacha € L then
aj)aNa=a
b,) ava=a
(B) Foranya,b,€Lthen
b;)aAnb=bAa
b,)aVb = bva
(C) For any a,b,c € L
ci1) (@aAb)Ac=aA(anc)
c;)(avb)vc=av(bvc)
(D) For a,b € L then
di)an(avb) = a
d;) av(aAb)=a
Que.6 In any lattice (L,A,v) the following statement are equivalent:

LWDaAbvc)=((@Ab)v(anc)Va,b,c€EL



2 av( Ac)=(avb)A(avc)Vab,c€EL
Que.7  State & prove Demorgan’s low in Boolean algebra.
Que.8 InaBoolean algebra (B,+, ., ") then show that a+b=a+c and ab=ac then b=c
Que.9  Atree T with n-vertices has n-1 edges.

Que.10 To prove that every connected graph has at least one spanning tree.



Course Code : 4AMSCM1

Course: Title: Functional Analysis-11

Credit: 4

Last Submision Date : April 30 ( for January Session)
October 31, ( for July session )

Max.Marks:-70
Min.Marks:-25

Note:-attempt all questions.
Que.l  State & prove Closed graph theorem.
Que.2  State & prove Hahn — Banach theorem for linear space.
Que.3 If Xis an inner product space and x, y € X. Then
Ix,yl<Ilx Il lyll
Que.4 Use Cauchy’s inequality to prove Schwarz’s inequality in the Hilbert space I,".

Que5 Let{e; ey ----- .en } be afinite orthonormal set in a Hilbert space H and x be any
element to H. Then ¥, [(x, e)|? < ||x]|?

Que.6  State & prove Projection theorem.

Que.7  State & prove Riesz Representation theorem for continuous linear function on a
Hilbert space.

Que.8 Every Hilbert space H is reflexive.

Que.9 Let T be an operator on H define the adjoint T* of T . the mapping T— T* of B(H)
info itself has the following properties , for T,T1,T, € B (H) and « € C we have

(1) (Te+To) *=T1* +Ty*
(2) («T) *=T*

B) (ThiT2)* =T * Ty*
(4) T*= (T*)* =T

) 0 T=1TI

@ NT*TU=1TN?

Que.10 If T, and T, are normal operators on a Hilbert space H with the property that either
commutes with the adjoint of the other, then T;+ T, and T; T, are normal.



Course Code : 4AMSCM2

Course: Title: Integral Transform-11

Credit: 4

Last Submision Date : April 30 ( for January Session)
October 31, ( for July session )

Max.Marks:-70
Min.Marks:-25

Note:-attempt all questions.

Que.1l Using the Fourier sine transform, solve the partial differential equation —‘t’ = k ﬁ

forx >0 ,t>0, under the boundary conditions V =v 0 when x =0, t> 0 and the
initial conditionv =0, whent=0,x>0.

Que.2 Use finite Fourier transforms to solve

au  d%u
ot dx2

Uu@,t)=0,U4,t)=0,U(x,0)=2x,where0<x<4,t<(0).
Que.3 Find the Hankel transform of X 2e* taking x’1 (px) as the kernel.
Que.4 Find H™1{P72 e™?}  takingn = 1.
Que.5 State & Prove Parseval’s theorem.

Que.6 Hn (ji) foa ;f x Jn (px) dx, where p is the root of the equation Jn (pa) = 0.

Que.7 Prove that the finite. Hankel transform of f(x) ,0 <x <1 is P* ™ Jn (p), where

(X (1 Z)nq—n—l)

f(x) =

Que.8 Find the potential V (r, z) of a field due to a flat circular disc of radius with the centre
of the origin and axis along the Z = axis, satisfying the differential equation

v 1oy ot

dr? r or dz2
d

v=v(0)whenz=0,0 <r Slanda—;’ =0whenz=0, r> 1.

=0,0 <r < o,z > 0 and the boundary conditions

Que.9 State & Prove Mellin Inversion theorem.

Que.10 Find M {Sinx}



Course Code : 4AMSCM3

Course: Title: Special Functions-I

Credit: 4

Last Submision Date : April 30 ( for January Session)
October 31, ( for July session )

Max.Marks:-70
Min.Marks:-25

Note:-Attempt all questions.
Q.1  Prove that Rodrigues formula for H, (x)

i.e. for H, (x) = (—1)" exp (x?) dinn {exp (—x*)}

Q.2 Provethat 2x H, (x) = 2,H,_1 (x) + Hp41(x)

Q.3  Prove that
1) I exp (—x*) Hy(x) Hp(x)dx = 0if m#n
2) I exp (—x*) H,(x) Hy(x)dx = 2".nl.Nm if m=n

Q.4  Show that
0 —x2
Jo_x* ¢ {H,(x) ¥ dx=+m 2".nl(n+ %)

Q.5 Prove that
(n+1)Lp(x) = Zn+1—-x)L,(x) — xLp_1(x)

Q.6 Prove that
[Fe Ly 0)dy = e [Ly () = Ly_1 ()]

Q.7 Show that
Hyp(x) = (=1)".22% .l L,™ /2 (x?)

Q.8  Show that

L, () =25 D [ 4]

Q.9 Prove that
—1)~% -B
Pn(oc,[}) (x) — (x-1)7" (x+1) Dn [(x _ 1)n+oc_ (X + 1)n+,8]

2 n!

Q.10 Prove that
S5, @ = 0% (1 +0)f x™ B, P (x)dx = 0

Whenm=0,1,------- , (n-1)



Course Code: 4AMSCM4
Course: Title: Operation research
Credit: 4

Last Submision Date : April 30 ( for January Session)
October 31, ( for July session )

Max.Marks:-70
Min.Marks:-25

Note:-Attempt all questions.
Que.l  Solve the following by simplex method
Maximum: Z=2X; + 3X»
s.t.c. X1 +5X2 < 15
2X1+X, < 10
& X1 ,X2=0
Que.2  Write the dual of the following L.P.P
Maximum Z=X; + 2Xp + X3
s.t.c. 2X1 +Xo-X3< 2
2X1 —X2+5%3< 6
4X1+Xo + X3 < 6
& X1,X2 X3=0
Que.3  Use dual simplex method to
Maximize  Z=-3x1 -2X;
Subjectto X3 +x;>1
X1+Xp <7
X1+ 2%, > 10
X2 <3
& X1, X2 =0

Que.4 A company manufactures two products , radios and transistors, which must be
processed through assembly and finishing department . Assembly has go hours available,
finishing can handle up to 72hours of work . Manufacturing one radio requires 6 hours in
assembly and 3 hours in finishing . Each transistor requires 3 hours in assembly and 6 hours



in finishing if profit is Rs. 120 per radio and Rs. 90 per transistor, determine the best
combination of radios and transistors to realize profit of Rs. 2100.

Que.5 Find the optimum solution to the following transportation problem in which the
cells contain the transportation cost in rupees.

W1 W2 W3 W4 W5 Available
F1 7 6 4 5 9 40
F2 8 6 7 8 30
F3 6 9 6 5 20
F4 5 7 8 6 10
Required 30 30 15 20 5 100 (Total)
Que.6  Five wagons are available at stations 1,2,3,4 & , these are required at five stations
I, 11, I IV, V. The mileages between various stations are given by the table
below. How should be the wagons be transported so as to minimize the total
mileage covered .
| 1 i v Vv
1 105 9 18 11
2 1319 6 12 14
3 3 |2 4 4 5
18 |9 12 17 15
4
5 1116 14 19 10
Que.7 A project consists of a series of tasks labelled A,B ------- , H,1 with the following

relationships (W<X, Y means X and Y can not start until W is completed ; X,Y<W
means W can not start until both X and Y are completed). With this notation construct the
network diagram having the following constraints:

A<D, E; B,D<F; C<G; B<H; F,G< I.

Que.8 The time estimates (in weeks) for the activities of a PERT network are given below:



Activity to tm tp
1-2 1 1 7
1-3 1 4 7
1-4 2 2 8
2-5 1 1 1
3-5 2 5 14
4-6 2 5 8
5-6 3 6 15

Draw the project network and identify all paths through it.
Que.9 Solve by dynamic programming:
Maximize Z=2X; + 5%,
Subjectto  2x;+ X, < 430
2X; < 460
X1, X220

Que.10 Use dynamic programming to show that Y™ ; p; .log pi subject to the constraint
*ipi =1, pi =0 for all i is minimum when p; =p; ------- ph= —.



