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PGIS-N 1027 B-18

M.Sc. I Semester Degree Examination

MATHEMATICS
(Operations Research)

Paper - SCT 1.1

(New)

1. Answer any FIVE questions.

2. All questions carry equal marks.

1.~ a  Discuss scientific methods in OR

b.  Acity hospital has fhé,follov?ing mihimal daily requirements for nurses:

Maximlim Marks :}80

© (5x16=80)
(8)

Period ~Colck time l Minimal number of nurses
| (4hoursday) required
L 1 6AM-10AM 2
] 2 10AM.-2PM. 7°
‘.3 2PM.-6PM. 15
4 6PM.-10 P_.M.. 8
5 10 P.M.-.ZAA.M‘. 20
3 6 JAM-6AM. 2
.P'GIS;N-1027'B-18/2018. Ly i fl[Cox.ltd.f..
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Nurses report to the hospital atthe begining of each period and work for 8 consecutive ;

hours. The llosPital wants to determine the minimal number of nurses to be employed
so that there will be sufficient number of nurses available for each period FOI'IP;I i, t

the problem as a linear programming problem, e ' S U ?8;

2. a  Solvethe following L. P. P. by graphical meéthod.

,Maxilnize z=2x+3x,
Subject to X +x, <30 |
| Xy 23 |
0<x,<I2
0<x.<20
X —xz 2.0
and e L R R e R e
: b"., Solve the follbWing L.P.P.by simplex method ‘ -
- Maximize z =3x; +5x; +4x3 >
Sukl‘chct to 2x; +3x, <8

- 2x, 4+ 5x; <10
3x +2x2 +4x, <15
- and Xp, Xy, X520 14 . € s 8)

3 gheillie Big-M method to solve the foll(')wing L.P.P:

. Minimize =~ z= 5x; +3x,
Subjectto  2x +4x, <12
2%, +2x, =10

5x, +2x, 210

and X 20 e L STy

b Use two-phase simplex method to solve the following L. P. P.
¢ ,' IV[aXimiZe { j | Z= le = 4x2 + 3JC3_ A R L
PGIS-N41027 B-18 .0 % ) ~ [Contd...
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Subject to. 2x)+ x5 —6x3 =20
6%, +5x, +10x, < 76

le —3x2 +6x3 S 50

-and L Xy X,X3 20 | (8) -
4. a  Write the dual of the following L. P. P.
Maximize ~  z=5x+3x,

Subject to 3x+5x, <15

5%, +2x, <10

and XXy 2 0 e il , (6)
b. Solvethe following L.P.P. by dual sunplex method
~ Maximize z=3x+2x,

Subject to b Xtx,>1 .
x; + xz‘ S 7 .
X +2x, 210
xz‘ <3

and xl,sz;).' | | .. | | - (10)

5. a - Explainthe method of row minima and matrix minima to obtain initial basic feasible
solution to the given transportation problcm oo (10)

b. Determine the initial basic feasible solution to the followmg transportation problem
by using Norlh- West corner rule. :

(Destinations)
A B C
I 50 30 220 1 | |
(Origins) I ]9 45 170 3 (Availability)
S m 250 | 200 | s0 4
4 2 2 |
(chilirem,ents) -
, | | (6)
PGIS-N-1027 B-18 J iy ~ [Contd...
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6. a Write the transportation teéhniqlle. S )
b Findthe optimum transportation schedule for the following problem

(Destinations) .
D, D, D;’ D,
(Source) 0, |10 0 20 11 {15 : :
0, |12 7 9 20 [25 (Supply)
0, [0 14 | 16 18 |5 |
5 15 : 15 10
7 (Demand) - : ‘5 (12)
7. a  Explain the Hungarian method of assignmenf. ' . ' 3
b.  Solve the following assignment problem |
3 SRR, o B G s gL
A el e e AT ||
B s 28 14 26
C 38 19 18 15 '
D 19 . 26 54 R e o B - (8)

8. a  Determine which of the following two- person zero-sum games are strictly

determinable and fair. Give the optimum strategies for each player in the case of
strictly determinable games.

Player B
: : -5 2|
i. _PlayerA a7 4
| | | PlayerB -
: 10 -6 - B
ii. PlayerA ;2 g 2 : 8)
 PGIS-N-1027 B-18 O e
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b.  Consider the following network.

The dlstance (in mlles) between dlfferent stations is shown on each lmk Determme

the shortest route from station 1 to station 8. _ | (8)
TRl
PGIS-N-1027 B-18 7 5)
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PGIS-O 1026 B-18
M.A./M.Sc. I Semester (CBCS) Degree Examination

MATHEMATICS
(Classical Mcchamcs)'
Paper - SCT 1.1

(Old)
Time : 3 Hours Maximum Marks : 80
Instructlons to Candidates:
1. Answer any FIVE full questzons
2, All questions carry equal marks.

. ‘a  State and prove D' Alemberts principle.- - (8)

‘ ‘Derive Lagrange s equation for impulsi'w motion. A g (8
2. a  Construct Lagragian-arid the equations of motion of a coplanar double pendulum placed |

.in an uniform gravitational field. ' : , - (8)

£ b.- Derive Euler's dynamical Vequallons of motion of a rigid body abouta fixed point.(8)

3. -a  Establish Euler's dynamical equaﬁon of motion of a symmetrical top. (8)

b. Deduce Lagrangéeduati(')ns frbm Hamilton"s principle. | (8)

4. a - StateLeeHaw- Chungs theorem and deduce Poincare integral invariant.. (8

b.  Establish Hamilton- J acob1 s equation. 8

5. a. - Obtain H-J equations for simple harmonic motion and find a complele integral and.

- determine solution of it. . 8

b. By using Poisson's bracket estabhsh Jacobi's 1dent1ty (8)

6. a  ProvethatPoisson’s bracket of two constants of motion is 1tself a constant of amotion.

, _ (8)

'b.  Show that Poisson's bracket are also invariant under canonical transformation. (8)

PGIS-O-1026 B-18/2018 (1) L [Contdud

e
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7. a Find p and q for a harmonic oscillator described by the Hamilton H = %(Pz + qu 2)

and generated by F = yqu cos2nQ . : . | (8)'
b. - Aparticle of mass mis falling under gravity. Solve for the motion of the particle using
canonical transformation. - - S o (8
8. a Prove that Lagrange's bracket is mvarlanl under canonical transformation, (8)
- b Find fundamental Lagrange's bracket. ®
GRS IS
PGIS-0-1026B-18 (@)
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[Total No. of Pages ;2

PGIS-O 1019 B-18 |
M.Sc. I Semester (CBCS) Degree Examination

MATHEMATICS
(Real Analysis)
Paper - HCT 1.1
(Old)

Time : 3 Hours - : . Maximum Marks : 80 -

Instructions to Candidates:

71.

2.

1 a.
b.
BRIy
b.

 3. a
b.

~ PGIS-0-1019 B-18/2018

- Answer any FIVE questions.

All questions-carry equal marks. .

(5%16=80)

7 Deﬁne Riemann- StCllt_]CS mteurals and describe their cxistance. Prove that f is
integrable with respect to o over [a, b ifand only lf for every £>0and forevery -

partition P of [a, b] such that

U(p,f,a)'—L(p,f,a)ée-f-' T TR e IRSRT(R)

‘ “‘TER (alk) and fe R (« ) then sh_b’w that feR (o, + a, ) and

: b b : ‘
fb fd(q +,a2)=jl fd o +L Jfd a andif f e R () and c is a positive constant then-

, : b b : -
prOVelhatfeR (cer)and J-fd(CQ):C'.[fda , | : (8)
7 ' &3 a a : ol

If f is monotonic on [a, bJ and a is c.ontmuous on{a, b] then show that feR (&).
| | : (®)

: %tate and provc ﬁrsl mean vaIUL thecorem. : o B (8) '
Define the meaning of functions of boundcd variation. Show that a bounded monotonic

~ function is a function of bounded variation. el G 8
State and prove, the fundamental thcorem of calculus G LT ®)

@ ,("1) ;,.[Cbntd....
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4, a CIf {f } be a sequence of functions such that Lim f"(x) ="f( x).x €[a,b] and let

M Supl Su(X)= f (x)| x € [a,b]then provc that f, - f umformly on[a,b]ifand
only if M, »>0asn— o . . ‘ ' (8)

b.  Show that there exists a continuous i unction on lhc r(.‘ll linc whlch is nowhere
differcntiable. e (8)

5.0 IR f and g arc complex functions ol hounded varialion on[a, b] and fis continuous on

. bjthenprovc,thal I Ida = f(/’ ' (b) - f(a)a(a)- Ia(// - (8)

a

'b.  Provethatif [ exists and is bounded on [d b], lhcn Fis of bounded variation, (8)

6. Stateand pmvc. Stone - Weicrstr ass thunem | ‘ (16)

\7, a.  Provethata lincaropcration T on a fhite dnnmsmnal vcctor space X is one if and only

if the range of 1" is all of X. = (8)

b. IfXisa complete metric space and if ¢ is a contraction of X into X, then prove that

there exists one and only one x ¢ X such that ¢ (x) = x. ()]

8. Statcand pro{/c‘inversc-funct_iOn theorem. ». | ( 16)
-PGIS-O-_IO!‘).B-IS R 1) RN
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Roll No. — - SRR [Total No. of PagcQ :‘2

PGIS-N 1028 B-18
‘M.Sc. I Semester Degree Examination
MATHEMATICS
(Fuzzy Sets & Fum systems)
' Paper - SCT 1.2

S (New) |
Time : 3 Hours ' ‘Maximum Marks : 80
Instructions to Candidates:
i Answer any five qdestz'o;1s._
ii. . All questions carry equal marks. .
: g , : ~ (5%16=80)
1. a Define arFuz>zy set and distingu'ish b'etween crisp set and Fuzzy set. , 4)
 b. Definethe following. 2 At . (6)
| i.  Support ofa fuzzy set | ek ' |
‘ li:ueii eéut of a fuzzy set ’
“iii. Levelsetofa fuzzyiset. -
Explain with suitable examples.
c. | Prove that a ﬁxzzy setAon Risconvexifand onlyif . ‘
O+ (1= A)x) 2 min[a, (), 4, ()] forall x,x, € R andall 2eol]. (6)
2 a  Define standard fuzzy operations and explain with suitable examples. (8)

B. Show that, the Demorgans laws are satisfied for the tree pairs of fuzzy sets A, BandC

e LR I | / . 1'}“ - 4
| with #A(x)_m,#ﬂ(x‘)—(m)*. ; #C(x)_(l+10x . | | 8)

3. a  Let A Be F(X). Then prove that for all & e[0,1] the following properties hold.
i,  A=Biffa,=a; 7
i, A=Biffat,=a+; 8)

' PGIS-N-1028 B-18/2018 @ A [Contd...
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vb. ‘ For any 4 € F( X), prove that the followmg property holds a,= ﬂ A lQa"*

: ® -
A= Let f X - Ybe an orbxtrary cnsp functlon Thcn for any B e F(Y),prove that
[1-B)=1-f7(B) : . T i (8)

b. = Let a'functionC:[0,1] > [0,1]sati5'fy axioms Cz and C,of fuzzy complenﬁgnt. Then
prove that ¢ also satisfys the axioms C, vand C? and also prove that C is a bijection
function. : - ®)

| 5. a  Leti_denote the class of Yager t-norins‘deﬁned by '

| i (a,b)=1 —min(l,[(l —a)’ +(1- b)“’)%', w>0, then prove that : |

iia (@sb) <, (a,b) < min(a,b),Ya,b € [0,]] 7 ®)

b. Forall a,be[0,1], prove that ; (a‘,b) < i(a,b) < min( a,b) where j . denotes the

drastic intersection. i e o B 3)

min

eE T Loty « denote the class of yager t-conorms defined by
u,(a,b)= min(l, (a” +5"), w > 0, then prove that |
max(a,5) < u,(a,b) < iy, (a,5), Va,b e [0,]] = , B )

b, Given a t-norm i and an involutive fuzzy complerrierit c then prove that the binary
operation u on [0,1] defined by u(a,b) = c(z(c(a) c()))Va,b €[0,1]is a t-conorm such

that (i,u,c) is a dual triple. . L (8
7. a  Write adetailed note on linguistic variables. ‘ ¢
b.  Define fuzzy arithmetic operations and explain with suitable examples -8
8. a Define fuzzy relatlons and explain with suitable example s “4)
b.  Whatare projections and cylindrical extensions? Bxplam with exmple ‘ (6)
c.  Write a note on bmary fuzzy relations. | , i (6)
00000
 PGIS-N-1028 B-18 . @ o
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PGIS-N 1020 B-18
M.A/M.Sc. 1 Semester (CBCS) Degree Examination

MATHEMATICS
(Algebra - 1)
Paper - HCT :1.2
(New)
Time : 3 Hours | ~ Maximum Marks : 80
- Instructions to Candidates: :
1. Answer any Five questions.

2. All questions carry equal marks.

Sectlon A

I. a) LetNbeanormal subgroup ofa group G and H a subgroup of G. Then prove that NH

isa subgroup of G. (8)
~ b) LetGbe afinite group and g ¢ G - Let N(a') denote the normalizer of ain G and Ga

o(G)

the conjugate class of ainG Then show that 0 Ga) Z (a) (8)
2. a) Ifpisaprime number and G is a non-abelian group of order P*. Show that the centre
of G has exactly p elements. . (8)

| o(G)

b) LetH be a normal subgroup of a finite group G. Then prove that O(G [H ) = 0( H)
| | @)

3. a) Define external and internal direct product, p - subgroup and sylow p-subgroup. (8)

- b) IfG=H,®H,if,G isthe internal dlrcctproduclof its qubgroupsH and H,, then

prove that : _ (8)
1) H, and H, are normal subgroups of G ‘

i) G/H,',:H_z;_c;_/H_2 =H,

4, State and prove first Sylow Theorem. e St - (9

g;."_“"‘_PGIs-N 1020 B-18/2018 @ @l e g Contil...
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Prove that every mtegral domain can be embeded ina ﬁeld “ (8

5. a)
b) IfFisafield, thenprove that F[x] is a Euclidean domain =~ ¥ (8)
6. a) = LetRbeaUFD. Then prove that the product of two primitive polynomials over R is
also a primitive polynomial. _ g 8)
b) Prove that the sub module S generated by N and K is the submodule
N+K= {x+y/xeN y eK} | - - (8)
7. a) Stateand prove Eiensteins Criteria Sk o | (8)
b) Prove '

’ . g(al’a2’ ------ an) |
f’geF[xlangé....xn], : L ‘ ‘ (8)
g(a, ay, ... a,)+0} =

8. a) Letf (x) e F[x] beof degree n. Then prove that /(x) has a splitting field. ~ (8)

- b) 'Prove that two elements a and o' are conjugate over F iff they have the same
mmlmumpolynomlal overF. .. i R )

NP o8

PGIS-N 1020 B-18 =% e @
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RRoll No.

(Old)
Time : 3 Hours ; ' Maximum Marks : 80
Instructions to Candidates:
1. Answer any Five questions
2. All questions carry equal marks.
1 a) ForasubsetAofa group G, prove that A is normal subgroup of GiffN(A)=G. (8)
b)  Show thatif G is a fini then Ca= XG) 8
b) ow that if G is a finite group, then ON(a) - (8)
2. a) Let G bea finite group of order n. Then show that G is isomorphic to a subgroup of
S.. | | e
b) ProvethatGisa direct product of subgroups H and K iff
i)Every x e (G can be uniquely expressedas x=h K, he H,ke K
i) hk = kh,he H,ke K L | @)
3. a) Show that any subgroup H ofa solvable group G is solvable. (8)
h)  Define Sylow's P - Subgroup of a group G with an example. | - (8)
(16)

4. Show that every integral domain can bé embeddedina ficld.

[Total No. of Pages : 2

PGIS-O 1021 B-18
M.A/M.S¢. T Semester (CBCS) Degree Examination
MATHEMATICS |
Algebra - 1
Paper - HCT 1.2

 PGIS-O 1021 B-18/2018 @ (@) - ¢ [Contd. -
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State andrprove‘,unique factorisation thcorem. S : : - (8)

@

5. a)
b) IfRis acommutative ring with unit clement, then show R[x] is alsoa commutattve
ring. IfR is an integral domain show that R[x] is also an integral domain. @) .
6. a) Let R be a unique factorisation domain and F the quotient field of R. Let
S (x) € R(x) beirreduciblc in R[x]. Then show that f{x) is also irreducible in F[x].
b) Let A beanideal ofaringR and abean elemcm of A. Provc that A has exactly of all
| ayasyrangesoverR. -~ i o (8)
7. a) Wlth usual notation prove that [L F ] [L K ][K F ] where L, K are extension
~ fields of F. 3 D, - (8)
b) - Show thata polynomlal of degree n over a field has at most n roots in any cxtensnon F
' e : 8)
8. a) L_et xXe F [x] be of degree n. Then shew that K/F is an algebraic extension. 8)
b Deﬁne perfect field. Let Fbea licld of charactensttc p (¢ 0) Show that an element
| a, in some extension of F is separable over F iff I (ap ) F (a), (8)
© PGISO1021B48 - . 2
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Roll No. [Total No. of Pages : 3

PGIS-N 1022 B-18
M.Sc. I Semester (CBCS) Degree Examination
MATHEMATICS
(Ordinary Differential Equations)
Paper - HCT 1.3
(New)

Time : 3 Hours Maximum Marks : 80

Instructions to Candidates:
L. Solve any Five questions
2. All questions carry equal marks.

1. a) Forany real x,and constants &, f prove that there exists a solution ¢ of the initial
value problem

L(y)=y"+ay +a,y=0,with y(x)=a,y'(x,)=Bin-0<x<o (8)

b) Let g (x)beanysolutionof L(y)=y"+a,y’ +a,y = 0 inan interval I containing

a point x, Then for all x in I, Prove that .

¢ ()] gl s ¢ (o) <[ ()] e lwhere
()] =[ oG o (T

/ 8
2&K=l+|al|+|a2| ®)

PGIS-N 1022 B-18/2018 @ (Contd...

Scanned by CamScanner



at two solutions.

her prove th
- s & independence further prove. 7 i
2, a) Define linear dependencc. & indep o ent on an interval 1 iff
.9, of L(y)=0 are linearly indepen i i
‘W(¢|’¢2)(x)¢0’vxe] ‘ :
: i = (0 on an interval I,
b) Let ¢, ¢, be any two linearly independent solutions of L(y) o
’ - written uniquely as
Then prove that every solution ¢ of L(y) = 0 can be i 1 (8)
¢=Cdg +C,é,,where C,,C, are constants i :
3. a) Defineadjoint and self adjoint equation. Futher show that the following equations ?;c):
self-adjoint and write the equation. '
i) sinx.y"+cos x.y'+2y=0
i) x°.)"+3x% )" +y=0

b) Let u(x)&v(x) be two solutions of [r (x)y'] +p(x)y: 0, such that
u(x) & v(x) have a common zero on g < x < b - Then, prove that u(x) & v(x)
are linearly dependenton g < y < p . (8

4. a) Stateand prove sturm seperation theorem (8)

b)  Show that the zeros of the functions a sin x + b cos X and csinx+d cosx are

)
distinct and occur alternately whenever ad —bc # () (8)

5. a4 Use the power series method to find the general solution of
(1-5*)y" +2y = 0, with y(0)=4,y"(0)=5 (8)

b)  Define ordinary and singular points. Further, explain the method of solving second

order linear differential equation for which x =0 is an ordinary point (8)
6. a) Explain working rule of Frobening method, | (8)

b) Fir:’d t’he ‘power  series solution of” the initial valye proble.liﬁ
Y VI Dinpowerslaf (x-1) o g initial  condition
Y(0)=2 »'(0)=4 £ | ¢ Gr N Coy W

. ‘ § .2 ;o : (8)
PGIS-N 1022 B-18 ' | 1
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a)  Define : | : : (8)
i) Orthogonality ' :
ii) Orthogonal set of functions
iii) Orthonormal set of functions

b)  Explain Gram - Schmidt process of orthonormalization. (8

a)  Prove thateigen functions corresponding to different eigen-values are othogonal with
respect to some weight function (10)

b) Find the eigen values and the corresponding eigen functions of

x"+ Ax =0 with x(O)=O,x'(L)=O (6)

~ PGIS-N 1022 B-18 3 P ['(?ontd....
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, : s Solve any FIVE questions.
l " All questions carry equal marks.
‘ | , (5%16=80)
e 1. = Tl Biis oiss ¢, aren ‘sorlutions of L (yj-# 0 on I, then they are linearly independent iff
| W(¢l,.¢,.....¢,, ) (X)#0 v x. 4 : (8)
‘ b. Ifg.é,.....4, aren solutlons ofL (y)=0onan interval I and X, be any real pomt on
| 1, then prove that :
W(¢l,¢2,....,¢")(X)=exp.’:—J’a|(f)(l’f}XW(¢l,¢2, """ 3¢n)(x0) g (8)
’ _ X : , v : .
2., a Ifa,0q,......... a, areany n constants and X, be any real number, then J a solution
¢ of L (y) =0 -0 <x < oo satisfying ¢(xy) = @,4'(xp) = oty " (x)) = @,
% (8)
b. If ¢,¢,are two solutions of L (y) =0 in an interval I containing, pomtx then prove that
Wt =" W Gy ®
3. a  Define Green's functlon Further, L\plam the method of finding Green's function. (8)
b. - Find the Green's function corrcspondmg to dlfferentlal opmator L= 2 vyith
| boundary Condlllons y(0) =0, y' (1)=0 : - @)
PGIS-O 1023 B 18/2018 (l) o St ' e [Confd....

Roll No.

[Total No. of Pages :2

PGIS-0-1023 B-18
M.Sc. I Semester-Degreec Examination

MATHEMATICS |
(Ordinary Differential Equations)
Paper - HCT 1.3 e 5
(Old)

Time : 3 Hours ], ' Maximum Marks : 80

— Instructions to Candidates:
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- State and prove sturm comparision thcorem, : , 8)

B
: , d*x L g1

b.  Show that the boundary value problem ) +Ax=0 where x (0) = 0, x(7) =0, is
sturm Liouville problem : L (8)

a.  Define adjoint and self-adjoint cquatlon Further, transform the followmg equation
into an eqmvalent self- adjoint equallon
xy,-g2xy +2y'=0 : o R e g 8)

b Fmd lhe approxunate solution of y = \:(y 2 + z) with y(0) =1 by the method of
~ successive approxnnatlon . RS &)
a.  Statcandr prove exnstence theorem for system of dxfferentlal equations. - (8)
b. Usmg the method of Plcard obtam third apprommatlon of the solution of the equation "~ ©
. ¥ —23, 2% —3 ‘wherey = 2whenx 0. $ AT e (8)
a.  Derive the method of obtammg 'general solution of Riccatti's equation, (8)
b. . Prove that the cross-ratio of any four particular integrals of a Riccatti's-equation. (8)
a Show lhdl there are two valucs ol the constant k for which k/x is an integral of
X Y+ Y )% 2, & hence obtain the gencral solution. | ' (10)
b. Solve the equation x?y, +2 — 2xy + x?)? = 0 by Riccatti's method. : (6)
BEEO PR
PGIS-0-1023B-18 ()
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~ Roll No.

[Total No. of Pages :3 |
PGIS-O 1025 B-18 ,
M.Sc. I Semester Degree Examlnatlon
MATHEMATICS
i, (Dlscrete Mathematics)
Paper - HCT 1.4
©l)

: ’Tilne:3Houl-s i ' " Maximum Marks: 80

Instructzons to Candldates

~1.. . Answerany FIVE questtons
> 2 All questions carry equal marks.
1. a  .Define the following and write an example of each
i.  Binary relation e | ‘
ii. Poset
i Leastupperbound i :
, . 1v) Greatest Lower bound ‘ : - 4)
el » 32 L is lattice, then for any a,band cin L, prove that
ERE av(bvc) (@avb)ve |
i a/\(b/\c)—(a/\b)/\c _— ' : ()
C. LetLbea bounded dlstrlbutlve lattice. If a complement exists then prove that it is
unique. L ®
2. a  If(L,<) isaBoolean algebra, then forall aand b in L, prove t_hat
i (avb) =d Ab | ‘
T V) VTR s E R
b Let (4,v,A,—) bea ﬁmte Boolean algebra Let b be any non zero element inA,anda,,
a,, -----a, be all the atoms of A such that a; < b.Then prove that
, b—a]vaz ..... vav,( g ey . (G)V
.PGIS—O 1025 B- 18/2018 ; (0] R AT, ‘ S et [Contd....
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¢.  Design a switching circuit correspondmg to the compound statement.

(anb)v(anc)v(bnc) : s LENEL (4)
3. a  Determinehow many drstmgurshable permutat:ons of the letters in the word BANANA :

‘ b.  Forany two finite sets S and T, prove that
|suT|=|s|+|r|-|s A 7] 4 e

c. - Ashopkeeper sells only onion, carrots and potato's one day, the shopkeeper served
- 208 people. If 114 purchased onions, 152 purchased carrots, 17 purchased potatoes,

64 purchased onion and carrot, 12 purchased carrots and potato's and 9 purchased all
three. Determine how many purchased onion and potato. : > (6)

o Solveﬂlerccurrencerelatlon of Fibonacci sequence ofnumbers a, =a, ,+ar o with -
ao—landa,—l. s TR TR, - (8
-b. Solve the recurrence relction:» i - |
a,-4a, +4a,,=(r+12" _ % o ®)
5.- a  Definethe following .= - R |
i Undirected graph
ii. Directed graph .
“iii. Multigraph
v. Eulerian graph

V. degree of a vertex i B : (5
b. Prove that, the number of vertices of odd degree in'a graph is always even - (6)
c.  Write a note on adjacency matnx et ‘ = gl | (‘5)'
6. a  Provethat, thereis one and only one path between every palr of verticesinatreeT. -
- f - ®
| - b.  Provethatatree with n-vertices has (n-1) edges ‘ : ' (6)
oy Write a note on transport network. | e o 4
' 7. a Definethe following 4 ' L
- i Semigroup
“ii.  Monoid
-~ dii. Group
v, Subgroup |
! 'leeanexamplcofeach ' B e SN - (AN T B2
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It c\}ely clement of group (G, *) is its OWN inverse, then j)r()vc that G is abelinn, (0)

b,
c. State and prove Lagrange's theorem, | (6)
a4 Write note on coding of binary information and crror detection, (4)
b. Ifx, y and z be clements of B™ then show that
: 1 5(.76, y) = (S(y, x)
i 8(x,)20
S ik S )< o(x,2)+6(z,y) ‘ | | (6)
c. An (m n) encoding function ¢; gm _y pn can detect k or fewer errors if and only if
-its minimum distance is at leas (k+1). | (6)
st X st o
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PGIS-N 1024 B-18
M.Sc. I Semester Degree Examination

MATHEMATICS
(Discrete Mathematics)
Paper - HCT 1.4

(New)

Time : 3 Hours Maximum Marks : 80

Instructions to Candidates:

1. Answer any FIVE questions.
2. All questions carry equal marks.

1. a  What are rules of inference? Discuss various rules of inferences for constructing

valid arguments from the given statements. 4)

- b.  Letnis an integer. Prove that if n? is odd, then n is odd. (6)
+1

c.  Show by mathematical induction that forall ,;>1, 1+2+........... +n= _rinz_) . (6)

2. a  Howmany distinguishable permutations of the letters in the word BANANA are there?
4)

b.  Forany two finite sets S and T, prove that |S U T|=|S|+|T|-|S ~T| (6)

c.  Thirty cars were assembled in a factory. The options available were a radio, an air
conditioner and white wall tires. It is known that, 15 of the cars have radios, 8 of them
have air conditioners and 6 of them have white-wall tires.

More over, 3 of them have all 3 options. We want to know at least how many cars do
not have any options atall. ; (6)

3. a  Obtainthe generating ﬁlnctlon corresponding to the numeric function a, =3?,r 2 0.

4)

4
Z

b. Obtain the numeric function corresponding to the generating function 4(z) = i-22)"

| - 4
'PGIS-N-1024 B-18/2018 )] ‘ [Contd(...?

Scanned by CamScanner



c.  Solve the recurrence relation a, +6a,_, +12a, _,

+ 8(7’._,3 = O s v i (8)
4. a  Solve the recurrence relation a, +a,_, =3r2". | ~(6)

b. \Solve the recurrence relation a, =3a,_, +2,r 21 with the boundary condition g, =]
by the method of generating function. (10)
5. a  Detfinethe following and explain with suitable example.
i.  Reflexive binary relation
ii.  Partially orderd set
iii. Maximal element B
iv.. Minimal element ()

b.  IfL be alattice, then prove that

i. ava=a
ii. ana=a (6)
c. LetL beabounded distributive lattice. If a complement exists, then prove that it is
unique. | (6)
6. a  Ifthe meet operation is distributive over the join operation in a lattice, then-prove
that, the join operation is also distributive over the meet operation. )]

b. If (L,s)isaBoolean algebra, then for alla and b in L prove that
' i. (a)=a v 7
ii. (anb)=a'vd' : | B 3)
7. a  Definethe following and write an example of each. |
i.  Semigroup |
ii. Monoid

iii. abelian group

iv.  Group (4)
b. Forany commuta‘tive monoid (M, *), prove that,the set of idompotenf elements of M
forms a submonoid, | ’ (6)
c.  Stateand prove Lagranges theorem. (6)
8. a  Writea detailed note on coding of binary informatjon and error detection.
b.  Find Hamming distance between code works x and yinB® |
' i. x=110110; y=000101
ii. x=001100; y=010110
PGIS-N-1024 B-18 @ T ot
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£

Consider the (3,8) encoding function

e+ ¥ = B* defined by

¢(000) = 00000000
¢(001) =10111000
¢(010) = 00101101
¢(011) =10010101
¢(100) =10100100
¢(101) =10001001
¢(110) = 00011100
e(111) = 00110001

How many errors will e detect? (16)

DOBOD
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PGIS-O 1029 B-18
M.Sc. I Semester Degree Examination
MATHEMATICS
(General Topology)
Paper - HCT 1.5
(Old)

Time : 3 Hours Maximum Marks : 80

Instructions to Candidates:

I Answer any five full questions.

L. All questions carry equal marks.

(5%16=80)
1 a.  Define closure of a set. Let A and B be subsets of a space X then prove the followings:
1. A 1s the smallest closed set containing A.
1. AdisclosediffA=7
1. If ycBthen j~p
V. J4UB=AUB
v. (4)=4 ' ®
b. Let X be any topological space. Using Kuratowski's closure axioms, Prove that there
exists a topology = on X such that C(4) = A. (8)

2. a  Define a limit point of a set. If A & B are subsets of a space X then Prove the
followings:

i. If Ac Bthen D(4)c D(B)

ii., D(AuB)=D(A)u D(B) )
b.  Define a base for a topology. Then prove the following two properties ona base g are
equivalent:
1. [ is a base for
ii. TForeach G e ¢ andeach p e G thereis U e gsuchthat peUcG. 3)
PGIS-0-1029 B-18/2018 (1) | [Comtd:ss
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Detfine a continuous mapping. If /' : X' — ¥ bea continuous function & A < X then

provethat f/A4: A—> Y is continuous. (8)

Define a closed mapping. If X & Y are the topological spacesand f: X — } bea
mapping then prove that £ (4) c f ( /_1) for 4 x. (8)

Prove that a space (X,7) is a To-space iff for each pair of distinct points

x,y€ X, {x}={yl. | (8)

Define a T,- space. If a topological space X is T,and f: X — Y isaclosed bijection
then show that Y is also a T,- space. (8)

Provethat Y « y isaregulariff Y & ¥ are both regular spaces (8)

Show that every 2°- countable space is 1°- countable. Is the converse true? Justify
your answer with an example (8)

Let X bea 1°- countable space and 4 — Y . Then prove that 4 ¢ X is a limit point of
A iff there exists a sequence [ : N — A4 —{a} convergingto'a" 8)
Prove that any continuous image of a connected space is connected. (8

Define a compact space. Let A be a compact subset of Hausdorffspace X and pegA.
Then prove that there exists disjoined open sets U and V such that peVand U
&)

Prove that the space X is compact iff every collection of closed sets with FIP has a
non empty intersection. | 8

Define a Metric space. Prove that every separable metric space (X,d) is 2°- countable.
(3

Define a Lindelof space. Show that every closed subspace of Lindelof space is

Lindelof. ¢))

DOVOD

PGIS-0-1029 B-18 (2)

Scanned by CamScanner



