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UNIVERSITY OF NORTH BENGAL

B.Sc. Programme 6th Semester Examination, 2021

DSE2-MATHEMATICS
Full Marks: 60
ASSIGNMENT

The figures in the margin indicate full marks.
All symbols are of usual significance.

The question paper contains paper DSE-2A and DSE-2B.
The candidates are required to answer any one from two courses.
Candidates should mention it clearly on the Answer Book.

DSE-2A
METRIC SPACES AND COMPLEX ANALYSIS

Answer all the questions
AHel STHE Ted wie

GROUP-A / Teis-= 2x5 =10

1
1. (a) Find the diameters of the sets {— . ne N} and (-1, 1) N Q in the euclidean metric

n
space (R, d).

1
Euclidean metric space (R, d) (9 {Z - neN }L‘I?R (-1, 1) N Q G5 7R Fsfet foef
4
(b) Evaluate: .[

|z[=3

dz

22 +1

e feief =1 J’ dz

2

23 Z +1

(c) Find the image of the point z=~3—i on the Riemann sphere under the
stereographic projection.

Riemann sphere-&3 ©#4 stereographic STl (projection) @R z=~/3—i [

24 (image)-f6 fafa 721
2
(d) Show that a harmonic function u(x, y) satisfies the differential equation u_ =0.
Z 0z
2
MANS (@ @~ 96 harmonic SCFE 1 (x, y) S FAC J a“_ =0 & P@IE |
Z 0z
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(e) Let x, y, z be three elements in a metric space (X, d). Show that
|d(x, 2)=d(y, 2)| <d(x, y)

(X, d) metric space 93 x, y, z foalb BoAWIA (element) 2CH, & F
|d(x, 2)=d(y, 2)| <d(x, y)

GROUP-B / fqeia-2

2. (a) Consider the euclidean metric space (R%* d). Show that the sets
A={(x, y): x* +y* <1} and B={(x, y): (x—2)* +y* <1} are mutually disjoint
but d(4, B)=0.

1 (R?, d) @36 Euclidean metric space. OIRE M8 @ A ={(x, y): x> +y* <1}
@GR B={(x, y): (x=2)*+y? <1} o= ARifas &bz (mutually disjoint) &€
d(4, B)=0.

(b) If f =u+iv is analytic on a domain D, then show that uv is harmonic on D.
D CFaloce f =u +iv W analytic T O (A8 @ yv, D (FAGCS harmonic Z(A|

(c) Show that the set of natural number is not complete with respect to the metric

d(m, n)= 1_1 , m, n are natural numbers.
m n

, (@A m, n = FOIRE AT

_1
n

L
m

o 1 FeilRd AR GO d (m, n):‘

metric-&< AlCACF complete |

dz
z+2

2r
and hence deduce that .[ M dé=0.
0

3. (3) Evaluate .[
5+4cos@

|zI=1

2r
J’ dz aawﬁcﬁwa«iﬁcwm\%jwdezo.
0

z+2 5+4cos@

|zI=1

(b) Show that (R, d) is a metric space, when d is given by
d(x. y)= lx=y| , if xp <0
’ |x|+|y| , otherwise
21l 9 (R, ) 9310 metric space @ 4 WO 2wes
d(x ):{|x—y| , 1f xy <0
’ [x[+]y] . o@EE

(¢) What can you say about the differentiability of the function f(z) = 3L ?
-z

f(2) =57 Sl wem e (differentiability) 710 ¢ 1 7
—Z
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—1/24
4@ f(z)=1¢ =70 6
0 , z=0
then show that it satisfied the C-R equations at z=0 but it is not differentiable
at z=0.
—1/24
% f(z)= e , z#0
0 , z=0
IR A8 @ z =0 (O f SCHFH C-R ANSIEE 77 361, 8 2 =0 (9 o0
B[PETCN T |
(b) If (x,) and (y,) are Cauchy sequence in a metric space (X, d), show that (a,), 4

where a, =d(x,, , converges. Give one such example.
n n n

(X, d) metric space @ M (x,) 9 (y,) 46 Cauchy SIF&H (sequence) T SIZC
@Ae @ (a,) PG (FAAE a, =d(x,, y,)) TYI A G SR AR
IR S |

(c) Prove that for any two distinct points @, b in a metric space (X, d) there exist 2
disjoint open spheres with centres a and b respectively.
@8 @ (X, d) metric space @ @& &9 96 7j8F [ ¢ @R b 97 & 46 o7 ¢ @R b
FwR™ R T @IFF (open sphere) R |

GROUP-C / f<retot-at 7x2 =14
5. (a) Prove that the argument function ‘arg’, where arg: C—{0} - (—z, ] is not a 3

continuous function.
@S @ arg : C—{0} — (-7, 7), argument SCAFHO G HPO SCAHS w3 |
zdz

(b) Evaluate: .[ > . 4
2+4]=2 (16—-z")(z+1)
w s z 2dZ .
2+4]=2 (16—-z")(z+1)
6. Show that R is complete with respect to d; but not with respect to d,, where 7

d\(x, y)=5|x-y| ., dy(x, y)=[tan" x—tan”' |, Vx, yeR
@8 @ d, @3 FACE R @3 21 (complete), € d, @7 ACATF complete 77,
@A d,(x, y)=5|x-y| , dy(x,y)=|tan x—tan"' y|, Vx, yeR
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DSE-2B
LINEAR PROGRAMMING

GROUP-A / eie-=

Answer all the following questions 2x5=10
el THd Ted w8
1. (a) Examine the set of points {(0, 0), (0, 1), (1, 0), (1, 1)} on the xy-plane is convex or not.

xy-TS(e 1S Rprgeea @6 {(0, 0), (0, 1), (1, 0), (1, 1)} e (Convex) el #id!
34

(b) Show that although (2, 3, 2) is a feasible solution to the system of equations
X +x,+2x;,=9
3x, +2x, +5x;, =22
X, Xy, X3 20
but it is not a basic solution.
@S (@ (2, 3, 2) Falwae BrEds
X +x,+2x;=9
3x; +2x, +5x;, =22
X5 Xy, X3 20
-§3 Y] TG (feasible solution) 2Ca1€, @I € GNfeTs I« (Basic solution) w31
(¢) Find the extreme points, if any of the set X = {(x, y)eR* : | x|<1, | y|<2}.
G X ={(x, y)eR® : |x|<], |y|<2)-93 @I 539 RYPWE  (extreme points)
AP ©Of ([T

(d) Verify graphically whether the following L.P.P. has a bounded or unbounded
solution:

Maximize z=3x,+2x,
Subjectto  x,—x, <1
X +x,23
and  x;, x, =0

@rfbcas AR e @@ #.19 (L.P.P)-x Asiwa a1 A sk (Bounded or
unbounded solution) SN &=l AHIE F42

g (Maximize) z=3x,+2x,
-GFACCF (Subject to)  x—x, <1
X +x,23
UEK X, X, 20

(e) Show that whatever may be the value of A, the game with the following payoff
matrix is strictly determinable:

Player-B

2 7
Player-A
-1 4
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W8 @ A-9F @@ N & (T8eTe #f7eiy WiEH (Payoff matrix) [REE @
(Game) FCIFSIR eI (Strictly determinable):

C4CETIRTS-B

(RCTRTS-A 27
-1 4

GROUP-B / fTeia-2

Answer all the following questions 12x3=36
ffRfeide 79 emia Teawie
2. (a) A firm manufacturing two types of medicine A and B, can make a profit of Rs. 20 4+3

per bottle of A and Rs. 30 per bottle of B. Both A and B need for their production
two essential chemicals C and D. Each bottle of A requires 3 litres of C and 2 litres
of D and each bottle of B requires 2 litres of C and 4 litres of D. The total supply of
these chemicals are 210 litres of C and 300 litres of D. Type B medicine contains
alcohol and its manufacture is restricted to 65 bottles per month. How many bottles
each of A and B should the firm manufacture per month to maximize its profit of the
products? Formulate the problem as a Linear Programming Problem and solve it
graphically.

G FETI HE 12 2P €I A @R B (04l I(F, AT [@oeT A-(S 20 BIpl @R
2O @ B-(8 30 BiFl &1l (A1 T A @R B (0117 &) {ib A&7 Ao C
QR D ARG | &00)F @os A-a3 & 3 f6io C @<k 2 161 D @3k &t [@1es B-«3
Gy 2 felbl C @R 4 BioR D @@iee | C v @ie (&iaie 210 &0 @k D
AT (NG Cenialie 300 TI51 1 B \SJ SHIETRIZE (R GR i ST 2005 HNCH 65
@ee e e e FKiftT Ated T F© @eF A @R B (ol A0 3@ ?
T @ ke SR T (Linear Programming Problem) 2@ tof 37 @&k
@R AR ©f A T4

(b) x,=1, x,=0, x;3=2, x,=1 is a feasible solution to the set of equations 5

2%, +3x,+3x;—x, =7, x,+5x,+2x;+x,=6. Reduce the feasible solution to one
or more basic feasible solutions.

x=1, x=0, x=2, x=1 N OB 2x+3x,+3xG-x=7,
X, +5x, +2x; + x, = 6-99 AW AN (Feasible solution) | TR FAFOE @
wf& (feTss 7Ry AN (Basic feasible solution) HFH® (reduce) F41

3. (a) Solve the following L.P.P using Simplex method: 6
Minimize z =X —3x, +2x;
Subjectto  3x;—x,+2x;<7,
—2x +4x, <12,
—4x,+3x, +8x; <10,

X5 Xy, X320
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frsfafae @e. 21,21 (L P.P)-6 sliuia 51 @@t 2afers (Simplex method):

& (Minimize) z=x—3x,+2x
-9 ACCF (Subject to)  3x,—x, +2x, <7,

X5 Xy, X320

(b) Find the optimal solution of the following transportation problem.

fasferiie ifsqzs N (transportation problem) STFFe1 AL (optimal solution)
(SEREH

Di D, D; Dy ai

8 9 6 3 10 18

6 | 11 | 5 10 | O, 20

3 8 7 9 | 0 18

bj 15 16 12 13

4. (a) In a game of matching coins with two players, suppose A wins one unit of value
when there are two heads, wins nothing when there are two tails and losses 1/2 unit

of value when there are one head and one tail. Determine the payoff matrix, the best
strategies for each player and the value of the game to A.

VRG (ARG fNE (Lot @l GG (4eTd, 49 A @3 % (1 unit) T&ce 749 @RI wfo
(2T (Head), 533 f&ce It 73 GTATG 76 (G (tails) @R S&F 9% 2R (loses 1/2 unit)
T T @ @8 @R @5 Ga11 Aoy e (payoff matrix) 44 33, aiter®
CACETIRIICGA (AT (FT1eT (best strategies) @R A-<@3 2ifS (& S+ a2

(b) Use Big-M method solve the following L.P.P:

Maximize z =X, +5x,

Subject to 3x,+4x,<6
X +3x,23
X, X, 20

R9-a% 7=l (Big-M method) 5723 IR fvsfeiide @@, {1,191 (L.P.P) =iKiq 13

e (Maximize) z=x,+5x,

-9 ACICF (Subject to) 3x,+4x, <6
X +3x,23
X, X, 20
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GROUP-C / eia-4t

Answer all the following questions 7x2 =14
ICEIGIRICR A (CERCCERGN
5. (a) Solve the following Assignment Problem: 5
femferie wifsfe semia (assignment Problem) T4l %<8
I 1II o 1v
513 1 8 | A
719 2 6 | B
6| 4 5 7 | C
517 7 6 | D
(b) Solve graphically the following Game: 2
Player-B
Player-A { 2 _2}
-2 2
Tt (2enifo Tefboas =icy ik 4
C(ATTRS-B
— { 2 -2 }
-2 2
6. Show that the following L.P.P: 7
Maximize z = 6x, +4x,
Subject to —2x+x,<2
X —x, <2
3x,+2x,<9
and X, X, 20

has an infinite number of solutions. Justify your answer.
wale @ fafee @et. 1. (L.P.P):

FHifeF (Maximize) z = 6x, +4x,
-9 ACICF (Subject to)  —2x,+x, <2
X —xy, <2
3x,+2x,<9
QR X, X, 20

-9 S A B2 | TEEe Horo! TGS 41
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