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M. Sc. Mathematics 2nd Semester Under
NEP-2020 w.e.f. 2024-25
(Fresh & Re-appear)
Examination — May, 2026
THEORY OF FIELD EXTENSIONS
Paper : 24MAT202DS01
Time : Three hours | [ Maximum Marks : 70

Before answering the questions, candidates should ensure that they
have been supplied the correct and complete question paper. No
complamt in this regard, will be entertamed after examination.

Note: Attempt five questions in all, selecting one question

from each Section. Question No. 9 (Section-V] is -
compulsory All questions carry equal marks.

SECTION -1

1. (a) Let K|F be any field extension. Then, show that
s ac K is algebraic over F iff [ Fla): F] is finite and

~ equals the degree of minimal polynomial of 'a
‘ overF. 7
 (b) Let K/F be any ‘extension and a€ K is algebraic
S onerF Let p(x)e Flx] be the minimal polynomial
- of'a". Then, show that F[x]/ < p(x) >= Fla] =F(a).
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2. (a)

(b)

3. (a)
(b)

4. (a)
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Let p(x) € F[x] be an irreducible polynomial ove,

F. Then, show that there always exists an
extension E of F which contains atleast one root of

p(x) and [E: F]=n=degp(x). 7

Let n: F —> F' be an isomorphism onto. Let p(x) be
any irreducible polynomial of degree n in F[x]
and p'() be corresponding polynomial in F'(t),

Let u be any root of p(x) and v be any root of

P'(t) in some extension of F and F' respectively.

Then, show that there exists an isomorphism, say

n:F(u) > F'(v) which is onto and is such that

(A)=n(A) forall Ae F and p(u)=v. 7
SECTION - i

Show that sin m 1s an algebralc mteger for every
integerm. : 7
Let ch.F = p > 0. Prove that the element 'z’ in some
extension of F is separable iff F(a?)= F(a). 7
Let F be any field and K be its extension. Let 2 € K
be algebraic over F of degree m and beK be
algebraic over F of degree n such that (m, n) = 1.

Then show that [F(a b): P] . 7 .

ch.F=p(0) e f(x)eFlx] be an

| 1rreduc1ble polynonual over F. Then prove that

f(x) is inseparable 1fff(x) € P[xp] T
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SECTION ~ i

_ Let G be a finite subgroup of AutK. If F, is fxxed

subfield under G, that is,
F,={xeK:o(x)=x for all 5 €G}. Then, show that

[K:F,]=0(G). 14

. Let K = F(0) be a simple finite separable extension of F.

Then, K is the splitting field of the minimal polynomial
of o over F iff F is the fixed field under the group
of all F -automorphisms of K. 14

SECTION - IV

. Let K be a finite normal extension of F. If E be any

subfield of K such that F E c K, then show that K is
normal extension of E. , - 14

. Let K be a finite extension of F and ch.F = 0. Then,

prove that K is normal extension of F iff the fixed field
under G(K, F) is F itself. , 14

SECTION V

. (a) Show that every finite extensmn is an algebralc

extension.

" (b) Let K/F be any extension and f(x)€ F[x], then

show that the element acK is a root of
polymomial f(x) if (v~ )] £(x) n Kl

: (c) ‘_’Let charF = 0 and f(x) be any irreducible

" ‘polynomlal over F, then show . that f(x) cannot

o ; have mult1p1e roots |

R



(d) Find the splitting field and its degree for the
polynomial f(x)= x2 -2 over Q.

(e) Let [K : F] = 2, then show that K is normal
extension of F always. |

(f) If P is a prime subfield of K, then prove that AutK =
G(K, P), that is every automorphism on K fixes P.

(g) Define normal closure of an extension. 2x7 =14
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M. Sc. Mathematics 2nd Semester Under
NEP-2020 w.e.f. 2024-25
(Fresh & Re-appear)
Examination - May, 2026
MEASURE AND INTEGRATION THEORY
Paper : 24AMAT?202DS02
Time : Three hours | [ Maximum Marks : 70

Before answering the questions, candidates should ensure that they
have been supplied the correct and complete question paper. No
complaint in this regard, will be entertained after examination.

Note : Attempt five questions in all, selecting one question
from_ each Section.‘ Question No. 9 (Unit-V) is
Compulsory. All questions carry equal marks,

UNIT-1
1. (a) Define and prove the countable subadditivity of
| ,'Lebésgu'e measure.

|  (b) Let A be an algebra of subsets and {E,-.:i € N} a

»sequence of sets in A. Then prove that there exists

' ":-,86442?l3b(P-4)(O~9)(25) f - Lo o otin e PTIO
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a sequence {Di ie N } of disjoint members of A

such that D; c E; (ie N) and Uien D; = U,-GNE‘..
2. (a) Show that the interval (a,°°) is measurable.

(b) If E; and E, are any two measurable sets, thep %

show that:
m(E, UE,) +m(E, NE,) =m(E;) +m(E,).

UNIT -1l

3. (a) If ais an extended real number then show that the
four conditions of measurable function imply that

e flx) oc} is also measurable.

(b) 'Show that 'character’isﬁcs functlon X4 1S

measurable if and only if Ais measurable

4. ‘State and Prove Lﬁsin theorem.
UNIT-II

. If f and g are bounded and measurable functions

defined on a set E of finite measure, then prove that:

(i) L;af =aL&f

- BB442- ,f(P'-4)(Q—9)(25)‘ (2 ) ‘
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8. (a) If f s integrable on [a, bl and

Ixf(t)dt=0 Vxe[a,b] ,  then show that
f(t)=0a.. on [a, b].

(b) Prove that a function F is an indefinite integral if ?%
and only if F is an absolutely continuous function.

UNIT -V

9. (a) Whatisanullset?
_(b) Define conVergence in measure.
(c) What is the difference between absolute and
uniform continuity ? '
- (d) Define the total‘ variation of a function.

(e) What is an indicator function ?

(f) What is the characteristics property of simple
functions ?

(g) What is the difference between éimple and step
functions ? ‘ |

sz PaQOE  (4)
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M. Sc. (Mathematics) 2nd Semester
/  Under NEP-2020 w. e. f. 2024-25 (Fresh
& Fe- appear) Examination — May, 2026

INTEGRAL EQUATIONS AND CALCULUS OF
VARIATIONS

Paper : 24MAT202DS03

- Time : Three Hours ] _ [ Maximum Marks : : 70

Before answering the questzons candidates should ensure that they
have been supplzed the correct and complete question paper. No

,complamt in this regard wzll be entertazned after examination.

Note : Attempt five quest1on in all selectmg one questions
e ‘ from each Section. Question No. 9 (Section-V) is
[ : ;

compulsory,A‘Il ques’tio’n‘s‘ carry equal marks.
e ;j,sEcTioN i
1. (a) Reduce 0 the : 1mt1a1  value - problem

y" 3y+2y 4smx y(O)-—l y(O)——2 oA

Volterra mtegral equatlon

: ?’f",8644'3_-14~0°;-(P-4)<Q~j9),(26) g b PO



b) Discuss the method of successive a;’)pr(;ximaﬁm_g
() A1l U o . » 2 A . : T - J
to solve Volterra integra  equation of second iy
(' (AR . Y ; ;

integral

2. (a) Reduce the equatioy
sinx = kl}e'”“gu(&,)dé to the second kind ang find
0 , S

solution of it. 1 e

(b) Using the resolvent Kernel method, solve the

integral equation #(x) =x +A J'e 2x_&u(§)dﬁ-
0

SECTION - I

3. (a) Explain the method of successive substitution to

solve Fredholm integral equation of second kind.

(b) Find the resolvent Kernel of the below integral '

equation  and find  solution

for it
u@)=x+1[1-3x8)u@)de. -
4. (a) Find the eigen values and eigen functidn of the
Integral equation u(x) = A Isin(x +rt)u(t)‘df;-a e

0

86443
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(b) Solve the integral €quation by the method of

. | fi
degenerate Kerne] u(x)=x+n J. (I1+x+ Du(t)dt.

SECTION - |ij

9. (a) Construct Green's function for the equarton xu" +

u' = 0 with the COI‘ldlthI‘l u(x) 1s bounded as x — 6,

u(l) uu '(1), u;t()

(b) Usmg Green_s function, solve the B.V.P. 3" U=
with the condition #(0) = 0 and (g) =0,

6. Explaln the constructlon of Greens functlon by
Var1at10n of parameter method

SECTION IV

7 (a) If o(x) and B(x) are contmuous in [a, b] and if
o Ll i

o I[a(x)h(x)+B(x)h'(x)]dx =0 for every function

h(x)eDl[a b] such that h(a) h(b) = 0, then

prove that B(x) is dlfferentlable and [3 (x) a(x) for
v all x in [a b] » ‘ -
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(f)
(g)

(h)

2. (a)

(b)

3. (a)

In queueing theory, what is traffic intensity ? Giye

its significance. 2

Define a 'Stochastic process'. 1A

Distinguish between 'Time Horizon' and 'Lead

Time' in the context of inventory analysis. 2

Write a short note on 'Two person-zero-sum

game'. ' 1%

SECTION — 1|

What do you mean by 'Operations Research' ?

Give its scope.. 8

Explain graphical method to solve a linear

programming problem. - 6

Solve the following linear programmjng' problem
~using Big-method : ‘ pe 10

. Maximize Zi= le = ZJC2 7 o 3.7C3
subject to
e 20 20 =Xy 2 D
3% —4x, <3
X2 -+ 3X3 <5
and X1 X2, X3 >0.

4. (a)

86444

Discuss  the 'Concept of duality' in linear
programming. o 4

SECTION -1l

What 1s a transportanon problem ? Explam its

i types glvmg suitable examples o , %

P4QE)  (2)



(b) Solve the following assignment problem : 9
Machines
Mi M, M; M

Jut 5 Pl
P s J2 5 9l g
e Jo | 4 700100
Jo | 10 | 4 8 3
5. (a) Using Modified Distribution Method', solve the
following transpiration problem : . -9
Destination Supply

D |Dy|D;| D
O, ik A i el ey | - :30:
Origin | Oz2| 3 3524 50
Qs | 4 =i 151:9 20
Demand | 20 |40]30| 10 | 100

(b) Write a short note on 'Travellmg salesman
. problem e ~ ineb

® SECTION-III
6 (a) In the context of queuemg theory, explam the
o followmg 2
= (1) Po1sson proceeé -
: (i) Arr1val Pattern
. ‘,‘ (i) Queue d1sc1phne

(b) D1scuss M/M/1 queuering model and its
‘ vlmportant charactenstlcs . 8

 ,8,6'4'44-, < -(9-4)(o59)(726)__ » ( 3 ) | P.T.O.




7. (a) Trains arrive at the yard every 15 rr},inutes an‘d the
service time is 33 minutes. If the line capacity of

the yard is limited to 3 trains, find : 6
(i) The probability that the yard is empty,
(i) The average number of trains at the yard,
(iii) The average waiting time of a new train
coming in to the yard.
(b) What are multiple server queueing models
Explain any one of them in detail’i.

SECTION - IV

?
8

-8. (a) Discuss EOQ model when shortages are allowed
(instantaneous supply case). 8

(b) Distinguish between the following : 6
(i) Pure and mixed strategic.
(11) Saddle point and value of the game.
(iii) Determinable and fair games.

9. (a) Whatdo you mean by inventory control ? Give its
objectives. 6

(b) Solve the gafne whose pay-off matrix is given

under: Lo | 8
6.2 48]
5 )
3.3 01
52 6 10) o

| 8BAM-  -(P-4)(Q9)26) L
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M. Sc. Mathematics 2nd Semester
Under NEP-2020 w.e.f. 2024-25 (Fresh &
Re-appear) Examination — May, 2026
ALGEBRAIC NUMBER THEORY

Paper : 24MAT2_02D505 |

Tiine : Three hours ] : [ Maximum Marks : 70

Before answering the questions, candidates should ensure that they
have been supplied the correct and complete question paper. No
complaint in this regard, will be entertained after examination.

Note : Attempt five questions in all, selecting one question
from each Unit. Question No. 1 is compulsory. All
. questions carry equal marks.

1@ Show that if IN(oc)[ =1, then o must be unity. 2
(b) Is there any field in which fundamental theorem

,_;;f/alse 21If yes, then explain. 2
. »(c)’v Show that the set of algebraic numbers is
~ countable. - U e 2
o ‘ (d) Let o be an algebraic number show that there
~ existsm € Z such that ma is an algebraic integer. 2

"86445-‘#?’“(#4)(@&)(26) o P.T.O.



(f)

(8)
(h)

2. (a)
(b)

3. (a‘)

(b)

4.. (@)

Let K = Q(i), show that i € Ok and verify that

Ny (i) and Tk(i) are integers. 2
Define discriminant of an algebraic number field.

| 2
State the Chinese Remanider theorem. 1
State Dedekind's theorem. | 1

UNIT -1

State and prove fundamental theorem in Q(w). 7

If K is a quadratic field then there exists a non-zero
square free integer m such that K =Q(\fn_z— ) :
m=0,1. ‘ 7
Show that the number of real Euclideari fields
Q(\/T_n_ )Where m=2or3 (mod4) is finite. 7
'State and prove Fermat theorem in the ring of
~ Gaussian integers. 7
UNIT -1l

Let o be an algebraic number, there exists a

unique ‘polynomial p(x) in Q[x] which is monic,

irreducible and of smallest degree, such that

rj’p(Ot) = 0. Furthermore, if f(x) in Q[x] and f(a) =
thenp(x)/f(x) o 7

86445
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n
(b) Show that 22"”3 is transcendental. 7

5. (a) State and prove theorem of primitive elements. 7

(b) Let K =Q(6) be of degree n over Q. Let wy wy .....
w,, be a basis of K as a vector space over Q. Show

that the matrix Q= [ng ) :l is invertible. 7

UNIT - Ili

6. (a) The bilinear pairing given by B(x, y): KxK—>Q
such that (x, y) &> Tk (xy) is non -degénerate. 7

(b) Show that there exists w’{wgw; € K such that
OKngI+Zw§+ ..... +Zw:z. 7

7. () LetK= Q(J[_) ) with D a square free integer, find

an integral basis for Og . 7

(b) fQcKcLand K, L are algebraic number fields,
show that di / dr . ‘ , 7

UNIT=IV

8. Define Dedekind domain. Show that Oy is Dedekind

domain. 14



9. ‘(a) Show that : !

in(ejf;)
ged(4,By=A+B= [ B

(b) Show fhat : ' o
 ordp(AB) = ordy (A)ordp(B)

 mus pa0oes (4)




