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Q.1 Prove that every finite group has at least one can composition series.
Q.2 Prove that a group of oreler P" (P is Prime) is nilpotent .
Q.3 Prove that every Finite extension E for F is algebra extension of F.

Q.4 If K is algebraically closed field then prove that every irreducible polynomial in K (X) is of
degree one.

Q.5 IfE is a finite separable extension of a field F and H <G (E/F) Then show that G (E/Fy) = H
Q.6 Prove that every hormorphic image of a wilpotent group is nilpotent.
Q.7  State and prove Fundamental theorem of Galois Theory.

Q.8 IfE Is An Algebraic extension of F and o :E— E is an embedding of E into itself over F,
then prove that o is an automorphism of E.

Q.9  Prove that the multiplicative group of non- zero elements of a finite field is cyclic.

Q.10  Show that the polynomial 2x°-5x* +5 is not solvable by radicals over Q.
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Q.1  Letf: M- N be a R- homomorphism of an R-Module M into R-Module W. Then prove that ker
f is a R-Sub Module of M.
Q.2  Prove that every homomorphism image of Noeterian module is Noetherian.

Q.3 Let R be Ring with unity then show that an R- Module M is Cyclic iff M-R/I for some left Ideal
[orR.
Q.4  State and prove Hilbert basis theorem.

Q.5  Show that in a left (right) Antinion Ring, Every nil left (right) Ideal is Nilpotent.
Q.6 Define
(1) Simple Module and Semi simple module
(i1) Primary module and P- primary module
Q.7  State and prove fundamental structure theorem of modules over a principle ideal demain.
Q.8  For an R- Module M, if every sub module of M is finitely generated, then prove that every
non empty set S of sub modules of M has a maximal dements.
Q.9  State and prove schur’s Lemma.
Q.10 Let M be a noetherian module or any module over a noetherian ring .Then prove that each

nonzero sub module contains a uniform module.
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Q.1  Let fbe a founded function and a monotonically increasing function an [a,b] Then prove that
b -b
J, fdx <[ = fdx

Q.2 If X a, is a series of complex numbers which converges absolutely, then rearrangement of X a,
converges, and the all converge to the same sum.

Q.3 State and prove implicit function theorem.

Q4 State and fundamental theorem of calculus.

Q.5 If P* is a refinement refiment of P, Then show that.
(i) L (P,F.L) <L (P* F,L)
) U P* F,L)<U(P,F,L)

Q.6 Suppose E is an open set in R" , f maps E into R™ , and XEE, If There exixts a linear
transformation A of R" into R™ such that

lim |[If(x+th)—f(x)—Ah| =0
h- 0 |h|
holds with A=A1 and with A=A, , then prove that A=A,

Q.7  Define with an example.
(1) Partition of unity
(i1) Jacobian

Q.8  Let be a power series with unit relives of convergence and let
f(x) = Z:;O(anxé}(—l <c<1)

If the series )4, converges, then prove that

lim if (x)= Xp=o(an)

x— 1
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Q.9  Support f maps a convex open set E C R", fis differentiable in E and there is a real number M
such that:
I (x) || <M, for every x« E

Then | f(b) — f(a) | <M | b-a]
for all a«<E, b« E

Q.10 State and prove Taylor’s theorem.
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Q.1  Prove that other measure of an interval is its length.

Q.2 Prove that the class M isa ¢ algebra.

Q.3  State and prove Factor’s lemma.

Q.4  State and prove lebesgue’s monotone convergence theorem.

Q.5 If f is a finite-valued monotone increasing function defined on the finite interval [a,b] then
prove that f is measurable and

INRIGENIORIIE
Q.6 If f« L (a, b) then prove that f(x) f; f(t) dt in a continues function an [a,b].
Q.7  Prove that every convex function an open interval is continues.
Q.8  State and prove Jenson’s inequality. .
Q.9 If fn — f almost uniform then prove that fn — f in measure.
Q.10 Let {fn} be a sequence of non-negative measurable functions and let f be a measurable function

such that fn — f in measurable then prove that.

[fdu<liminf | fndu



O MADHYA PRADESH BHOJ (OPEN) UNIVERSITY, BHOPAL
N7 & Ul Wiel (Ja<) fdeafderery, Arare

MASTER OF SCIENCE (MSC) MATH PREVIOUS YEAR (SESSION 2022-23)
SUBJECT: TOPOLOGY
ASSIGNMENT QUESTION PAPER- FIRST MAXIMUM MARKS: 30

fcer—

01. afl oo @ A Exafey # g Heer Sifard 2 |

02. feafdenerd gRT Uer W3 ScRYRAHRIT H 8 A3 U903 81 BT AR 7 |

03. FI BT ITRYRADT & YIH TS Bl AAEMIYad GRT WX AR I9H I [I99 &T Ueud 8 X Sl STRYRADT & YA
TS TR 3ifhd faar 21

04. AT BT STRYRTBT AU MEFTT Bt U AT P AT YIachl TLT T N |

e gl 3T g &er Afard 2 | iyl & 3k 99 € |

Q.1  Prove that if X, and X are creatable, then X,x X, is also countable.

Q.2 State and prove Schroeder — Bernstein theorem.

Q.3  Define:

(a) Continues function and Homomorphism.
(b) Base and sub base for a topology.
(c) Interior point of a set and Bendery point of a set.

Q.4  Show that any subspace (Y,Jy) of a first countable space (X,J) is also first countable.

Q.5 prove that a function f: x — y is continuous if and only if. the inverse image of every closed
subset of Y is a closed subset of X.

Q.6 Let (X,J) be topological space and let there be given a closure operation which assigns to each
subset A of X, a subset A or X then prove that
AUB =AUB
Q.7  State and prove Lindelof’s theorem.
Q.8  Prove that every separable metric space is second countable.
Q.9  State and prove Urysohn’s lemma.
Q.10 Prove that a space X is locally connected if and only if for every open set U of X each

component of U is open in X.
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Q.1 Prove that a one to one mapping of a compact space onto a Hausdorff space is a homomorphism.
Q.2 Define open cover prove that any closed subspace of a compact space is compact.
Q.3  Prove that the space R" and C" are connected.

Q.4  Define projection mappings. If (X,T) Is the product of topological space (X.T) and (X, , T>)
then prove that the projection map T is continuous.

Q.5 Define E- net Prove that every sequentially compact metric space is totally bounded.
Q.6 Prove that a topological space is compact if and only if every ultra filter in it is convergent.
Q.7  Define filter and also define limit of filter.
Q.8 IfP:E-Bandp':E'-B'isa covering maps then prove that
PXP':EXE'->BXB! isa covering map.
Q.9  If'the product space X, X is connected then prove that X, and X; and connected.

Q.10 Prove that In a connected space X, any two paths having the same initial and final points are
path homotopic.
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1. Evaluate fc z? dz, where C is an arc of the circle X =1 cos, y =r sin® from 6 = o to 6 = p.

(m)
2. If |f(z)| has a maximum M on | z — a| = r <p, then |a,| < M/r" where a,, = fT'(a)

3. Define poles and show that poles are isolated.

dx T

4. Prove that fooo — =5

5. Define bilinear and conformal transformations with example.

1. If|z| <1 and p > 0, then show that |1 —E(z)| < [z g

7. Let V and U be open subsets of C with V < U and 0V n U = ¢. If H is a component of U and H
NV=¢thenHc V.

8. Let (f, D) be a function element which admits unrestricted continuation in the simply connected

region G. Then there is an analytic function F:G—C such that F(z) = f(z) for all z in D.

9. If G is a bounded Dirichlet region then for each a in G, there is a Green's function on G with
singularity at a.
10. Let f be a analytic function on the disk B(a, r) such that
It (2) - 1" (a)| <[f' (a)]

for all z € B(a, r), z # a, then show that f'is one-one.
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1. State and prove Taylor's theorem.

2. State and prove Cauchy’s residue theorem.

3. State and prove Rouche's theorem.

4. State and prove Liouville's theorem.

5. State and prove Morera's theorem.

6. State and prove that Weierstrass factorization theorem.
7. State and prove that Runge's theorem.

8. State and prove that Schwartz reflection theorem.

9. State and prove that Hadamard's factorization theorem.

10. State and prove that Bloch's theorem.
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1. State and prove fundamental theorem of semi group homomorphism.

2. In (L, <) prove that:
(i) (aVb) = aAb
(ii)(aAb) =avhb,Va,b €L

3. LetB={1,2,3,5,6, 10, 15, 30}, then show that (B, A, v, .) is a Boolean algebra where V a, b
€B.

avb=Ilcmof {a, b}
aAb=hcfof {a, b}

4. Prove that in a graph G, the number of odd vertices is an even number.
5. Explain the concept of spanning tree.
6. Explain Dijkstra's Algorithm and its application.
7. Show that the two finite state machine shown in the following tables are equivalent:
states | input output states | input Output
1 2 1 2
A B C 0 A H|C 0
B B D 0 B G | B 0
C A E 0 C A | B 0
D B E 0 D D | C 0
E F E 0 E H | B 0
F A D 1 F D | E 1
G B C 1 G H|C 1
(a) H |A|E 0
(b)

8. Describe Moore and Mealy machines with examples.
9. Design a Turing machine to recognize all strings consisting of even number of 1's.

10. Define:

(1) Contex free Grammer

(i1) Contex-Sensitive Grammer
(ii1) Contex-Sensitive Language
(iv) Contex free Language
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1. Prove that by truth table:
®  pv@@rn=(pEvaarlpvr)
(i) @~PveYe(E=pAal-q)
®)~pPprg = (p) Vv~
2. Show that dual of a lattice is a lattice.
State and prove Cayley's theorem.
4. Define and give example of the following:
(a) Isomorphic and Homeomorphic graph.
(b) Finite graph and infinite graph.
(c) Simple graph and complement of simple graph.
(d) Connected and disconnected graph.
(e) Find the incidence matrix of the digraph (given):

(98]

Vi €1 V2
Y S e e3
€7 V4 €4 ¢ V3

Vs

The maximum number of edges in a simple graph with n vertices is n(n [] 1)/2.
State and prove Turing machine.
Explain difference between Moore machine and Mealy machine.
State and prove Kleen's theorem.
Find shortest path by Dijkatra's algorithm.
Vs

AR SRR

V14 V2 VS V6

5 5
6
V4
10. Explain homomorphism of finite state machine.
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2
1. Solve: x? (Z—z) — nyz—z + (2y2—-x%) =0

2. Solve:%—3x—4y=0,3%/+x+y=0

3. Explain Picard iteration method.

4. State and prove Existence and uniqueness theorem.

5. State and prove Poincare Bendixson theorem.

6. State and prove Sturm theorem.

7. State and prove Nonoscillation theorem.

8. Write a short note on Sturm-Liouville Boundary value problems.
9. Solve that:

dy _ _ 3
Z—dx ysecx = y°tanx
10. Solve that:

d%y dy

2 — 2 ,X

X —+x——v—x e
dx? dx
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Q.1  State and prove Poincare Bendixson theorem.

Q.2 State and prove Sturm theorem.

Q.3 Defined as- Linear partial differential equation.

Q.4  Prove that Uniqueness Theorem.

Q.5  Write a short note on Sturm-Liouville Boundary value problems.

Q.6 Solve:
x (¥’ +2) p-y (x+2) g =z (x 2))
oz oz
Where p= FFEL ar
Q.7  Defined as Existence theorem.
Q.8  State and prove Nonoscillation Theorem

Q.9  Explain Simultaneous differential equation with example.

Q.10 Defined as Existence theorem.



