Total Pages : 16 B.Sc,/5th Sem (H)/MATH/23(CBCS)
2023 -~
5th Semester Exammatlon
MATHEMATICS (Honowurs) (=
Paper : DSE 1-T
[CBCS]

Full Marks.: 60 Time : Three Hours

The figures in the margin indicate full marks.
Candidates are required lo give their answers
in their own words as far as practzcable

Group A
[Llﬁear I’rogramrmng]
1. Answer any fen questions : 2x10=20
(a) Give three limitations of a linear programming

problem.

(b) Find the possible number of basic solutions in a
system of m equations in n unknowns. :

(c) Show that X ={x:|x|<2} isa convex set.

. (d) Prove that dual of the dual is the primal.

(e) Prove that the solution of the transportation problem
has always a solution.
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Write the basic difference of transportation and
assignment problems.

Show that whatever may be the value of a, the
game with the following payoff matrix is strictly
determinable :

B
I I
I a1 0
} 1
i

In the following equations find the basic solution
with x; as the non-basic solution

X +4x—x3=3

I ¥ 2R+ 3l

Extreme points of a convex set are its boundary
points. Is the converse true? Justify.

What is simplex? Give an example of a simplex in
3-dirhension. g

State fundamental 9@085 of an L.PP.

State the weak duality theorem of an L.P.P.

Distinguish between a regular simplex method and
a dual simplex method.

What do you mean by two-person zero sum game
and its value? hy

L - ]

. (e) Prove that the number of basic variables in a
transportation problem with m origins and n
destinations is atmost m +n—1.

Group - B
2. Answer any four questions : 5x4=20

(a) Show that if any variable of the primal problem be
unrestricted in sign, then the corresponding

constraint of the dual will be an equality.

. (b) Solve the following L.P.P.

Max Z= 2x, +3x,+X;

sub to —3x, +2x, +3x, =8

clpr +de k20, =]
Y. X %20
(c) Use dominance to reduce the payoft matrix and

solve the following game problem given by the
payoff matrix : : :

PL.O.
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(d) Prove that, every extreme point of the convex set
of all feasible solutions of the system

Ax=5b, x>0

2 corresponds to a basic feasible solution
e) Solve the following L g
.Ea%om“ v g LEPP by two-phase simplex

Maximize 7= 2x, +x, +x

Subject to  4x, +6x, + 3x, <8
3x,—6x,—4x, <1
2x,+3x, ~5x,>4

, %, Xy X, 20,
(® Solve the following travelling salesman problem :

& 4 W
N
o
8
N
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3. Answer any fwo questions :

L)

Group - C
10%2=20

(@ (). Solve the following transportation problem :

5, D, D
B 81 s | 60
o, L3 legdh 880 ;
Of 11 f3/k 8 | 86

50 . .80 80

(i) Determine the position of the point
(1,-2, 3, 4) relative to the hyperplane

Ax, + 6%, + 2%, + X, = 2. 8+2

(b) () Solve the following problem by two-phase
method

Max Z= 5x, +3x,
sub to 2x, +x, <1
3x,+4x, 212

.20

(i)) Is assignment problem a Linear programming
problem? Justify. 8+2

PTO.

V-5/43 - 1500



| L o ‘ v
: L)

| SO —4 e :” . 7

[Point Set Topologyl

| f i ,
| sub to x <4 O.E:v -A
| . 1. Answer any fen questions : 2x10=20
| Sk : - (a) Prove that Fr(4)=® if and only if 4 is both
| : ~ open and closed set.
L % s .
ek : (b) If every countable subset of X 1s closed, is the

" and XX 28 10 topology necessarily discrete?

f, -(d i ) ¢) Show that the set of rational numbers is not locall
(d) @ Ifan L.PP. has an optimal solution, then - compact. - :

show that atleast one B.F.S
.F.S. must be opti
ptimal. (&) For what space X, the only dense set is X itself?

(ii) Solve graphicall fdkcd v
y the follow :
i o (e) Prove that the cardinal number of set of all

Maximize Z = — : .
w_ g continuous real valued functions on Risc
(f) Prove that each path component of a space X is

Subject to Sx, +6x
1 .ww 2 WO
open if and only if each point of X has a path

CH_ % N.x..u ¥ ‘NN
X, S48 connected neighbourhood.
L i (¢) Show that [a. b] is homeomorphic to [0, 1].
so find it : _
its redundant constraint.  5+(4+1) (h) Prove that T4, is dense in T17, if and only if

AC .

(i) Show that intersection of two connected sets need
not be connected. What about union? Justify your
answer.

() %rove that the continuous image of a compact
space is compact.

(k) Show that the subspace Q of rational numbers in
{he real line R is disconnected. ,

PLO.
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mwwcuc: %
@v» : An’.. () Define open map and give one example of it.

AL LiBRE

¢

(m) L et a_H?, Eu\w\_v be a wovo_omv\ on X, =
{1,2,3} and 1,={¢,{a},{b}, {a, b}, {c,d},
Mauqu&v?uﬁ &LQ be a topology on

X,={a,b,c,d}. Find a base for the product

topology t on X, x X,.

(n) Consider the topology an?u AQT@V&Q
{a, b,c}, X} on X={a,b,c,d} and Y=

{b,c,d} is a subset of X Then find relative
topology on Y.

(o) State continuum hypothesis.

Group - B
2. Answer any four questions : 5x4=2()

(@) Show that a bijective map f from a topological

~ space X onto a topological space Y is a
homeomorphism if and only if /'is a continuous and
open map.

(b) Let X be a non-empty set and a Emcn?m
I:P(X)—>P(X) satisfies

@) I(4)c 4,V 4eP(X).
) (%) =X,

V-5/43 - 1500

(e )
Gy 1(4NB)=1(4)N1(B).Y 4 BeP(X
) 1(1(4))=1(4), ¥ 4 e P(X).
Then show that t©= m:\c ‘Ae wCQW is a
topology and I(A) = int(4).

(c) Let
e~ {p4ab.fab}fa e d}

be a topology on X =14 b,

Quwumwvmﬁkﬁﬁ.vﬁmwukw
c, Qu mw. Let A=

fa.b,c, B (c.ef Determine closure, mxﬁm:oﬁ
i Qw 2 2 > ; : : : w@
interior, boundary, derived sets of each of the

A and B.

(X, 1) (7, T,) i

function f :
(d) Prove that the Tu e

continuous if-and only if f V)
every open set Vin Y.

product topology in 1Y, is the

h :
(e) Prove that the 7 o cions

smallest topology for whic
iy Y, are continuous.
i ,
(et (¥« ) bea subspace of a topological space
(Xt \
(X, 7). Show that 4, =Y (4.

Group - C
i 10x2=20
3. Answer any fwo questions : 7
Lebesgue number theorem.

i) State and prove
@ PTO.
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: OR

(i) State and prove Ascoli’s theorem. 545

. . Group - A
(b) () Let X be an uncountable set, and t is the

family consisting of empty set and al] [Theory of Equations]
complements of countable sets. Show that 1
I is a topology on X.

i ing : 2x10=20
1. Answer any fen questions from the following : 2

: / i
i i i tion with rational coefficien
| (i) Prove that f:X >V isa open map if and (2) Find a g@cm&m&o equatio

| only if \AEH\QO::A\TNCV for each having .A»\MH& as roots.
Ac X, Xand Y are topological spaces. 5+5

s of the equation
,8 be the roots o
(¢) () Prove that a topological space Y is locally (b) If o, B,y

: -+1=0, find the value of
| connected if and only if the components of o w25 et V=0, find

each open sets are open. j A 3 +~me +HX<u +HX% +Hv.
o AL
(i) Let (X, ) be a connected topological space . o
y dition for which the eq
and 4 be a connected subset of X and (c) Find the con
X-A=GUH, G and H be the separated 4 T» +& is a reciprocal equation.
1 sets. Prove that each of the sets AUG and (x +1), 54l

ol L (d) If g r, s be positive, then find the nature of the

(d) (@ Let (X,d) be a En:._r Space ‘and Ac X. s of the equation o .I?.N x50
Then prove that if 4 is totally bounded, then dpe

A is bounded. Is the converse true? Justify
your answer.

i P B - .‘.rquo_gmm
(¢) Show that the equation X 3x” —9x

a multiple root.

(i) Prove that a compact subset of a metric DL s multiple root of order 3 of the equation
space is closed and bounded. [s the converse ( 0 m&
o 8 : ;
true? Justify your answer. 5+5 : A abx’ vex+d=0(d# v : wo
P.T.O.
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w2 , i f | ytidis
7 (@) Show that the equation 1+ +IM+ +,>.!|o S Find the remainder when x> —3x* +4x 5
usris (8 q o 9 n! divided by (x+1)(x-2).
cannot :m<o equal roots. _ ( )
: bk . 3_3px”+3(p-1)x
(h) Define Binomia] equation and special root of an (0) The roots of the equation x p ﬁ
t find the equation whose roots
equation. +1=0 are o, B, v, fi
(®) If the roots of the equation x> +3 x> +3gx+r=0 . 1 H, ._l
be in harmonic progression, then show that o Dy
24° leﬁ@ll. Cronn B
o o '+ 5%4=20
G) If x*+ E,N.Tﬁ,: has a factor of the form 2. Answer any four questions :
: " the equation
(x- Qv prove that 8p° 42742 = 0, (@) If a, B,y be the roots of

‘ find an equation
_ >+ pxt+qe+r=0, (r#0) :
k) Let =dagx" +ax" ‘+a, . I
A ) f Akv apx" + ayx +a,_ 1x+a,, where B e

ay, a;, o> Gy are integers. it 2 . be a rational root 1 ~+M||~., iy H.
e e e e S el ?

of the equation ] ?v =0, where p, g are prime

i Cardan’s
to each oﬁrmﬁ then prove that pisa &S.mg of a,. 6x> +30x—25=0 by

(b) Solve x°-

O If the sum of two roots of the equation method. .
23 ox? +ma+< 0 is zero, then find 5@ relation © If \Axvnwxw+§wlwx|u, then oxvnomum
among a, f3, v. . : . \Axlc as a polynomial in x. Zu.v_v\ Descartes’s
(m) Find an upper limit of the real roots of the equation rule to both the equations .\Akvno and
4

el —2x2 —4x+1=0.
P.T.O.
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. . 6 5.4 3 g2
(d) Solve the equation ¥ +4x° +4x +x" —x

fA.RlHHO.

._ (e) mo.?w the equation x»lﬁmaf.uwxl_mn,o by
Ferrari’s method.

(O If o, By be the 3,o$ of the n@:.m:.os

B abl+ex+d=0, d#0, find the equation

i 1 1
whose roots are oirmu m+.w., <+<.

Group - C

ions : 10x2=20
3. Answer any fwo questions :

(@) (@) Prove that the roots of the equation

A +||\W|+...+:§||nx+@v,mho all
x+aq X+ap x4 d,

real, where a,, 4,, b are all real numbers and
2 hJ
A;>0.
| ; . .
(i) If the equation X+ px“+gx+r=0 rm.ﬁ _m
root o +ic,, where p, g, r and o are real,
. - = »2. Hence,
prove that Aﬁw lNQXQ |N§v r-. Hen

. 30 .0 :~24=0.
P —Tx+20x-24
solve the equation x 4+(343)

V-5/43 - 1500

(D )
(b) () Show that the roots of the cubic
awlwkllno are 2sinl10° 2sin50° and
Alwmm: w.oov.
() If o be a non real root of Eo,gcmm.os
2 ale 0, then find the equation whose roots

are AQ+Q0Y AQN+QMY Ao%,,.o%v. 33

© @ Let f(x)=apx"+ax" +...+a, x+a,,

where @y, ay, ..., a, are integers. If £(0) and
/(1) are both odd, prove that the equation can
not have an integer root. Hence, prove that

the equation x*+6x3 + 32 ~14x+15=0
can not have an integer root.

(i) Reduce the equation x> +3bx° +3cx +d = 0
(a, b, ¢, d are real and a#0) to the

standard form 23 4+3Hz+G =0 where G and
H are to be determined by you. Hence obtain
a necessary and sufficient condition in terms
of G and H for the above equation have two

equal roots.
(d) () Solve the equation x> — | =0 and ‘mwacoo the
2
values of oOqum and oOm.:mfa.

PT.O.
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(ii) Transform the equation x> +6x%> +9x+4=0
into one which shall want the second term and
then find the equation whose roots are the
squares of the differences of the roots of the

obtained equation.
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