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B.Sc. Programme 6th Semester Examination, 2023

F

DSE1/2/3-P2-MATHEMATICS

Time Allotted: 2 Hours

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

4

The question paper contains paper DSE-2A an SE%
The candidates are required to answer any one from
Candidates should mention it clearly on the @ver ook.

DSE-2A
METRIC SPACES AND COMPL SIS

GROUP-A / ﬁsﬁi\
S Answer any four questions: O

@@ BIFf6 2via Tea wies

1 TR TET IR e :

s
(a) Prove that f(z)=2z is not differentiable at z=0.
#NA P f(z)=2z,2z2=0@ (differentiable) w131
z=07 f(z)=z ¥ (@ i

1+i

(b) Evaluate I(

(x y+ix')dz, z=0 RF z= —1+i 4% AqEEA @A |

@z 1+ 7 T g j(x y+ix?)dz 18 HAGHT THE |
¢) Prove that f(z)——- is continuous in the region |z |<2.
+

SCAHS0 | 2| < 2 (Y HES |

Wﬁf(z)zzj""l
z' 49

2| <2 &5 f(z )=2 +1Wwﬁw*@aﬁw
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(@ Prove that [—Z—k = 211 , where C is positively oriented contour | z—a|=R. 3
zZ—d P
C

dz

3 I dz =2ni @TH C 9= positively oriented contour |z-a|=R.
c

zZ—a

Wﬂj’s\i{ Izdfadz=2m'. GETCGWWWW(comom) |z—a|=R
G
g1l

(e) If I, represent the open interval (—%, %) for n=1,2,3,-; then find ﬂ!,,. &3
ek O

M n=1,2, 3-8 IH,WW(—%,%] @ B Tmer ()1, fdfiw
n=l|

L 4
A n=1,2,3, B el f,,@r!gmwm(—%,%) TS , T
=1
GUIES Y

() Let (X, d) be any metric space. Show that the function d ied by 3

d(x, )
di(x,y) =—=="—  Vx, X
1(x%, ) bl X,y € A q
is a metric on X, @
8 (X, d) 9 metric space | (€ @ \\

d(x,y) = 0 ,yeX

QR RIS 4, ST X -7 B B metric 21
L 2

(X, d) T oy e W% d,(x,y)zl—%, Vx,ye X gN
g H&R (function) d) Ueh Afee &1 |

N X,

(b _/GROUP-B / faeti-4 / qg-@

Answer any four questions 6x4 =24

$ A-(FF 519f5 evea Taa wie

P IR T ITR RAER]

2 %hat u(x, y) =-é— log (x* + y?) is harmonic. 3

2 T u(x, y) :% log (x? + y?) harmonic TR |
= Bl 2
u(x,y) = log (x* + y%) EHIHS B R ST |
(b) Evaluate lim (cosz)'?" 3
z—0
T A2 lim (cosz)/ =
z—=0

AR TR lim (cos )"/
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= Find Taylor series expansion of
|
(1+22)(z+2)

|z|<1-ga 7 —— L _@7 Taylor 4@ R fefr
(+29)(z+2)

1 :
|z|<1mmmﬁaymrmﬁwwmmgml

in|z|<l.

4. (a) If f(z) is analytic with | f(z)|= constant, prove that f(z) is constant. 6

| f(z)| &= @97 f(z) TR analytic WOR TN @ f(z) Fed &3 | (b
IR f(z) FresomeTs | | £(2) | = constant & 5 SHETOT TR & f(2) ﬁww&
: . s _sinvz *
(b) Find the singularities of f(z)= e \
@)= Sl:l/_"/_ @3 singularity @& f&efy w4 V
inVZ

flz)="2X2 7 @1 T (singularities) T TSR |

6
5. Evaluate j dx @ 2

0x6+1

Wfﬂfﬁlwsf dx

00
TeaTea TR [

x+1

6. Let (X, d) be a complete
Y is complete if and only%

; &s,pace and Y be a subspace of X. Then prove that
it iiclosed in (X, d).

S arﬁr ) Xﬁwwﬁmgm v e 5 ¥ oot & afd
2 Eﬁ'qefqﬁi

Xmsﬁ[o, 1] @a@wﬂ\mﬁswmwmwﬂﬁmmﬂa«w
d(x,y)zj’ | X(0)= (@) |dt, x,ye X | (RIS @ (X, d) F= |
[0, l]wqﬁmﬁﬁa‘&ﬁvwmﬂﬁaﬂml)wﬁmﬂswwxgqm

d(x, y)= [ |x(t)-y(@0)|dt, x,ye X1 (X, d) PURER ERCCIES
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GROUP-C / fRepi-ot / seg-1
Answer any two questions 12x2 =24
Q- 76 ensa Tea we
T+ 58 T IR ey
8. (a) Show that the function f(z)=./|xy|, z= x+iy is not analytic at origin, 6

although Cauchy-Riemann equations are satisfied at that point.

(e Q@ SERTS £(2) = /| xy |, z=x+iy SFM analytic 7| Te A TE ‘
S Cauchy-Riemann feaeefE 5 =7 q@
SR b 5 £(2)=/|xy|, z=x+iy T (origin) AT RAISOIHS

T Cauchy-Riemann SH@RTess @4 RrgHT awge & |

P * )
(b) If u=x>-3xy?, show that there exists a function v(x, y) suct@: ivis 6

analytic in a finite region.

M u=x*-30? T o @ANS @ G e v(x,y)@m W=u+iv

@1 a1 w2 CFq analytic 231
A u =2 -3xy? Y, ISR & et ST vt _ w=u+iv @&
I &= e 576 |

: Iy connected domain. 6

9. (a) State and prove Cauchy’s integral formula
@ «3f5 simply connected domdin-€, Cawehy integral W RGITS TR e
4|
a \
Teh TR TS (connected@ﬁ &R Cauchy’s integral formula SRETeRT Sy

SFATOT TR
(b) Verify whether Cauc @m equations are satisfied for 6

if (x,)#(0,0)
s if (6 y)=(0,0)

x4y’

: V(xs Y):
@ 0. i i Ceg)=(0,0)

& 37 (72 Cauchy-Riemann 5Ty e w0 et 27 Wit
u(x, y) = {%{? if (x, y)#(0,0)

{iﬁ— if (x.y)#(0,0)

0 . if (x»)=(0,0)
%
3
w(x, .V)={f3z_:%; if (x, ) #(0,0)
0 . if (%)=(0,0)

6077 4
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3 3
A=y ;
u(x, y)=< x2+y2’ if (xs y).-,t(()’ 0)

0 , if (x,»)=(0,0)
i
ol B
v(x, y)=‘%yL2’ if (x,y)#(0,0)

L0 , 1f (% »)=(0,0)
@Y & Cauchy-Riemann FH\eRUES ¥ B a1 8+ Sirg TN |

2
10.(a) Evaluatef e” dz , where C is the circle [z |[=3.
4
cl(z+1) &

i foefy @ i(_z‘f%dz,mcaww|z|=3. 0\0
e2z \

TRITGH THEN, §—— dz W8T C §he [z =3 & | \/
c(z+1)
(b) State and prove the Liouville’s theorem.
Liouville &3 S=i=mfb FRenfie 3z e 741 @

Liouville’s theorem SIETEIR 37 SH10T THER |

(¢) Prove that every polynomial function P(z) =4, z2
the degree n>1 and a, # 0, has exactly n ro&
2 T OGS 87 JLARSF P(2) = 2" +...+a,z" =0 @A n 219N

a, # 0, 93 57 n YT Fe Wiz

TS TGS UP P (z) = a, + @z + a, 2. + a,z" =0 S8l degree 21 3 a, #0,
T FITFP n TRIE (roots) ﬁwnﬁﬁm

11.(a) If 4 and B are two non-f@ sets of a metric space, prove that

..+a,z" =0, where

(i) AUB=4AUB i Bc AnB

@I @ metrig s A9 B 3% 76 S A 28 OIRCE &Nl T
() AUB=4Aw B J (i) AnBcANB

afe 4 Wre! gE IR-Reh HeRiE B T HH10T TR —

(i) ABE AUB (i) AnBC ANB

t gvery set in a discrete space (X, d)is open.

discrete space (X, d) (® &6 62 & 5|

iscrete space (X, d) AT RF&H?%E@EHT (open) & ﬂﬁ%@ﬁﬂﬁ?{ I

If A and B are any two non-empty subsets of a metric space (X,d) then prove

that d(Aw B)<d(A)+d(B)+d(A4, B).

W (X, d) metric space-9 A 93 B o S T30 21 &l F4
d(AUB)<d(A)+d(B)+d(4, B).

Ik 4 AfY B ARE TR (X, d) B g8 R-Rehs Fadieas Ay, 7Hror Teie

d(Av B)<d(A)+d(B)+d(A, B)
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DSE-2B
LINEAR PROGRAMMING

GROUP-A / faetl-& / 5g-5

1. Answer any four questions from the following: 3x4=12

M7 - o1l evam Ted wies
TToTenT Pl EIX THe! SR ey :

(a) Find the dual of the following primal problem: 3
faaf#f® Primal problem-9% dual &7 34|
{1 Primal 91T dual G TSR K
Minimize z=3x —2x, &

Subjectto  2x +x, <1 »
- +3x24, x,x,20

“
(b) Solve the following game whose pay-off matrix is given by \/\ 3

frefafee ceenfba wamam == o wifeny s oreat iz
eI game WWWWW@WWW@

B, B;
Ay | 3D q
AR
(c) Solve the following problem graphically: 3
Graphically 41« ¥ O

=1 =T UTfthes SHUHT FHTET
Maximize z=x+x, |

Subjectto  x;+2x% <2

3x1+ =
>0.
(d) Prove that in EZ, Q{(x,y’):|x[£2, | y| <1} is a convex set. 3

2T @ E2 (© {(x, v):|x|22, | y| <1} «=f6 Teet 6 71

X ={(x,y):|x|£2, | y|<1} STAACET|

(e) Find thesextréme points (if any) of the following convex set: 3
8 ={(x y):x*+y* <25}

564 extreme points @3 39, % ACF |

S ={(x,¥): ¥ +32 <25}

I (convex) WE S={(x,y):x2+y2-s25} ﬁw@w%ﬁﬁlﬂ(ﬂﬁ
9B H) |

(f) Show that the following three vectors are linearly dependent: 3
(1,-2,3,4),(2,4,-1,-3)and (-1, 2, 7, 6).
e @ v foafb coFa tafieens e
(1,-2,3,4), (-2,4,-1,-3) R (-1, 2,7, 6)
eEraTE fob o i e WRas womr ek o
(1,-2,3,4), (-2,4,-1,-3) 3 (-1, 2,7,6).
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6077

GROUP-B / Reml-4/ og-@

Answer any four questions from the following . 6x4 =24
feoa ca-cdw bIAMG @ Taa wie
P IR FHERE! ST RTEN
Use simplex method to solve the LPP 6

Simplex Method &7 33 @RS LPP-@a Faidls 34|
fore=T LPP ST T simplex fafer st T |

Max z=3xl+2x2
Subjectto X +x, <4
x;—x2$2

X1, Xp 20, x &

0\* ,

Use Big-M method to solve 6
Big-M method-a% FIRIT FAH 4 | \/
Big-M ey rvT R FErer e | @
Max z=x1—x2+3x3
Subjectto  x; +x, <20
X +Xx3= > @
X + X3 =10 \
Xp, Xp, X3 200 0
Find an initial basic feasible sglutio he following transportation problem. 6
54 Transportation problem- (N ABRY FNK (<9 T4 |
f*=T transportation SRR TETe (BFS) THTEM GIeTei |

| Dy D, Dy Dy

, % T T

@ 4 6 8 7 |14

Q ;"] *5= = g 8% FERINS
* 8 1813 Sy

@ optimal assignment cost from the following cost matrix 6
&7 I8 (AT optimal assignment cost (I F41

STRTET =ATfEE STC SECH SRATSAHC ST Ul TS Ie |

| 11 oI IV
A 9 6 6 D
B 8 T 5 6
e 8 6 5 o
D 9 9 8 8
7 Turn Over
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6. Draw graphically the feasible space if any, given by the following LPP and find
out the extreme points of the feasible region.

e e frafAfis LPP-«7 feasible space 3 QtF ©F @7 37 €=k feasible
region-«&¥ 5% fRApTyE (79 799
=T LPP @1 71t ST =T (feasible) BT BB, af gt g aiffy weare o
P17 fAgess o TSR |
Minimize  z=3x-x,
Subjectto  x+x,<2
24 +3x,26

X, X% 20 @

4x; +2xy +3x3-8x4 =6 4

3x; + Sxy +4x3 — 6x4 =8
(i) How many basic solutions are there? V
(ii) Find all of them.

biafG eraifRia 4 tafss 19191 (simultaneous) Faae mf @

v Two linear simultaneous equations with four variables are given bclo@

4.1'} +2X/2 +3.X'3—8x4 =6

3x| +5x2 +4x3—6x4 =5
(i) Fouf e S W 7 \@

(i) 7= G s @@ w5
IR R 47 % ¥WRgS simultaneous
4x +2x,
3% +5x; +4

(i) SR GHTEE Dl PR, ?

(i) m«am@ab

GROUP-C / faepi-at / {eg-

vl

@s er any fwo questions from the following
N\ o3 - 715 @ Tea we
Tl 1 53 HHT ITR g
8. (a) Selye the following LPP
nimize z2=3x+x;
Subjectto  2x +x, 214
N—x==4
X, %20

by solving its dual problem.
Dual problem-&3 F44 1 (67 LPP-«3 14l (39 37 |
Minimize  z=3x+x,
Subjectto  2x +x, 214
xN—x=4
X, X5 20

6077 8
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3= LPP FHTU TR

Minimize  z=3x+x;
Subjectto  2x +x, 214
xX—xp24
Xi, Xp 20
FHH! dual FEAT FHAEM K |
(b) Solve the following LPP by Two Phase method:
Two Phase Method-«3 121G fsfeRe LPP-«3 iy a4
g% =0T fafer (Two phase method) GRT 71 LPP @ Ter ey
Maximize z=3x—-X
Subject to 2% +x,22
X +3x,<2
x, <4
X, x20

9. (a) Solve the following 2 x 2 game by using mixed strategies: @

Mixed strategies 2G5 S3 faess 2 x 2 (¥eifba s
ff3ra JuFifer (Mixed strategies) 86 WA TR 2

1 3]\

(b) Obtain an optimal basic feasible solugion

TR

the following transportation problem:

5a (W& Transportation problem dg 54 Ffer FERY TN (7@ T2
ﬁ?TransportationW@Q T ST FHTHT UTH TR |
1 W, W W,

30 50 10

7
q 70 30 40 60 | 9
@ fla0 8 70 20|18

5 8 7 14

SIS (T B STHIRACFS A (39 $48
7 =TfeaaeIe gEaH ITgTI-C o Ul SFTSENd |

Dy D, Dy Dy Ds

o ME IR, O e
&l P& 6 8 4
o, | 298 g g 4
o, |86 N2 7T 4
g2 85 ¥ &

6077 9
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(b) Solve 2x4 game graphically.
M5z reTt 2x4 (AT ErfbrEs AR F 39

=T 24 game e HUHT FHTETT THENY :
B
B B, B B
2 23 -
ail
el 3, 2aeh

11.  Use Penalty method to solve the LPP. 2
Penalty Method iRl SIT53 LPP-&3 FIH (38 A1 %
Penalty f3fer 5v R fe= LPP Somem e : &

Minimize z=4x +x, ’Q
Subject to 3g+x=3 \
dx +3x%,26 V

x1+2JQS4

e
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