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B. Sc. (Serr. V) Examination
November / December - Z0]4

Mathematics
(1) CC-MATII-10+A - Mathenatics

(2) CGMAT-|04-C - Operation Research - I (New Couree)

Time : 3 Hoursl flotal Marks : ?0

Instructions : (l) AII questioos are compulsory.
(2) Figures to the right indicate the marks

of corresponiling question.

(t) CC-MATH-504-A - Mathematics

I (a) Define the following terms with illustration : 6
(t Equiva.lencerelation

(ii) Lattice Homomorphism

(ili) Partially ordered set.

OR

(a) Let(f,<) be a Lattice. Then for a,bel prove 6

that alb ea+b=ae a@b=b

O) Attempt any two : 12

(1) Define totally ordered set. In usual
notation prove that (.Fr,<) ir a TOSET

but (ru, D) is not a TOSET.
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(2) Draw the Hasse-Diagram of a poset

(su,o) and (su x su, n) .

(3) State and prove Absorption property for
lattice.

2 (a) Define the following terms with illustration : 6
(t Modular lattice
(ii) Boolean Algebra
(iii) Complemented lattice

OR

(a) Let (r,,i,@,0,i,') be a Boolean Algebra then 6
prove that for every xr,xreB,

(il t(f,2+ 'e(xr)ct(xr)
(ii) 't(xta xr)= e(4)v,e(xr)

(b) Attempt any two I Iz
(t Show thar ("r,r) ana (r({a4c})c)

are isomorphic lattices.
(ii) State and prove D'morgan's property for

lattice.

(iii) Let (r(s), n, v, g, s, c) and (r, *, e, O L 
,)

be two Boolean Algebras corresponding
to the sets g={a,D} and ,={0,1}. A
mapping f : r (s) -+ B is de{ined as

follows: vrez(s), /(t={: ':1 1t'' [l ; rr Dex
show that /is a Boolean homomorphism
but / is not a Boolean isomorphism.
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3 (a) Define the following terms with illustration : 6

(t Boolean expression

(ii) Minterm

(iii) Max term

OR

(a) Express the Boolean function : 6

d("r,t,t) =t*("ret') r u cube-array

representation form.

O) Attempt any two : 12

(t Let (4, r, tE, 0, l,') be a Boolean Algebra.

Show that a non-zero element a of B is
an atom of B if and only if either c r r = 0

ot a*x = a;Y reB.
(ii) Obtain SOP canonical form of

/\
o (.r,, .r, , x, ) = x, O .r3

(iii) Minimize the Boolean expression

f (a.b.c,d)=l(0, q 2r, t:, ts) using the

Karnaugh map representation.

4 Attempt any two : 8

(t Show that every chain is a lattice.

(ii) Show that every rlistributive Iattice is modular.

(iii) In any Boolean Algebra B, show that

(a,ih* c)O (a*b)O a = a, for a,h, c e B .
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6 Attempt any two : g

(t For r={2,:, 6,12,24j6} show rhat (p,r) is
a pOSET but not a lattice.

(ii) In usual notatione prove that (s'o) is a
sublattice of (ar, D), V netN .

(iii) Show that there is no Boolean Algebra of
order B.

(2) CC-MAT-604-C - Operation Research _ I
(New Couree)

f (a) Prove that set of a-ll feasible solution of the l0
linear programming problem is a convex set.

O) Solve the given Linear programming l0
Problem using SIMPLEX method.
Maximize z =gx1 + gxz+ Exs
Subject to condition
xttxz+2xs<2
2rt+3x"+Lrs<3
6xr+6yr+2rs<g
Xyx2,xg20

OR

f (a) Explain: prove that an extreme point of l0
the convex set of feasible solution is a basic
feasible solution.
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O) Solve the given Lineaf Programming 10

Problem using SIMPLEX method :

Maxirnize Z= tr+ 
',2+ 

x,g

Subject to condition

2x1 +xr-xs<2
-2xL+xz-5r3>-6
bt+ xz + rt < 6
X1' X2, &g > 0

2 (a) Defi.e : 10

(1) Convex set.

(2) Feasible Solution.

(3) Unbounded Solution

(4) Degenerate eolutibn Slack Variable.

(5) Slack Variable.

@) Solve the given Linear Programming 10

Problem using T\vo Phaee method :

Minimize z=-lxr+ x2

Subject to condition

xz< 4

rt+3xz<4
2r7 + x2 > 2
ft,Xr2O

on
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2 (a) Prove that the objective function of a l0
linear programming problem attains its
Optima-t value aq more tha_n one extreme
pointsthen for every convex combination of
those points keep up the same optimal value.

(b) Solve the given Linear programming 
10

Problem using Big -M method :

Minimize z = Jx1 * Zx,
Subject to condition
2x1 +Yrr2
3rt+ &r't r 12
xtux2>0

3 (a) Prove that the dual of a dual ie primal. l0

@) Solve the given Linear programming l0
Problem using Dual Sinplex method :

Minimize z=6r1 +xz
Subject to conditron
2x1 + xr a 3
xL-xz>O
xyx2>0

OR

3 (a) If re is a feasible solution to the primal l0
problem
Maximize Z = cx, suchthat Ax = 6,. r > 0 and
uro

is a feasible solution to the dual problem
Minimize Z, = b,w, such that A'rl = c,; u > 0
then prove that c&o < b,wo
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o) Solve the given Integer Programming
Problem using Cutting Plane method.
Maximize z=5\+\tz
Subject to condition
2xr+1vr=16
6rr+5rz-30
xyx2>O
And are integers.

Attemt any two :

(a) Solve the given l-i''etu: Programming
Problem using Graphlcal method :

Maximize z = 300rr + 400x2

Subject to conalition
5rr+4:pr=2gg
3r1 +5rr<150
5rr+4r2>100
8rl+4r2>80
x1tx2>O

O) For the given example prove that duat of the
dual is primal :

Maximize z=5x1 + 20x2
Subject to conclition
5r+2x2<20
t\+2xz<8
\+6xzs12
It,x2>O
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(c) Solve the given Linear Prcgramnring
Problsm using appropriate method

Maximizoz=&t*&z
Subject to condition

rt+xz<5
xz> I
xyr,2>O.
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