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Code No.: 30009 E Sub. Code : GMMA 61/
GMMC 61

B.Sc. (CBCS) DEGREE EXAMINATION,
APRIL 2020.

Sixth Semester
Mathematics/Mathematics with C.A. — Main
COMPLEX ANALYSIS
(For those who joined in July 2012 — 2015)

Time : Three hours Maximum : 75 marks
SECTION A — (10 x 1 = 10 marks)

Answer ALL the questions.

Choose the correct answer :
1. a- i)4 =

(a) 4i ®) —4i
© 4 @ -4



Which of the following is a region?
@ Z:|Zz-2+i<1} ® {Z:Imz|>1)

© 1Z:ReZ>1) @ {Z:|mz|>1
. 7% -4

lim =

252 7 -2

(@ 0 M) 1

() 4 (d) oo

If f(z) and f(z) are analytic, then f(2)=

(@ 0 () constant
© f(2) @ f(2)
(1,0,-1,00) =

(@ i+l (b) i-1
(© 1-i @ i

The invariant points of the transformation
1+2
W =

are

(@ 0,1 o 1,-1
() i,—i (d o,i
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7. If Cis the circle |Z| =2, then J‘—Zdz =
c ﬂ-
Z —_—
)
(@ 2ri (M) 4r
() 4ri d o
8 1+—+ i + i =
2 3
(a) sinz (b) cosz
() €f (d e~
9. If f(2) = 6—2 then Res{f(z);0}=
z
(a O (b) -1
(¢ 1 (d) o

10. The singular  points of the function

z-1
f (Z) —m are
(@ 1,0 (b) 2,3
(© -2,-3 (d -5,6
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SECTION B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

11. (a)
(b)
12. (a)
(b)
13. (a)
(b)

Prove : |Z1 - 22| > H21| —|22” .

Or

4

Prove : arg( J =argz —argz,.

2

Verify that whether the function f(z) =7 is
differentiable.
Or

If u(x,y)=x*-6x’y*+y*, find the analytic
function f(z)=u(X,y)+iu(x,y).

5-4z
47 -2

maps the unit circle |Z|:1 into a circle of

Show that the transformation W =

. . -1
radius unity and centre 7

Or

Find the bilinear transformation which maps
the points —1,1,00 respectively onto —i,—1,1.

Page4 Code No.: 30009E
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14. (a)

(b)

15. (a)

(b)

Prove : '[Ezdz =0 if Cis the unit circle |Z| =1.
C

Or

zdz : i
Evaluate -[2—1 where C is the positively
Z —
C

oriented circle |Z| =2.

-1 ..
Expand ————— as a power series in z in

(z-1)(z-2)
the region 1< |Z| <2.

Or
2 —
Evaluate : I%dz where C is the
2 (27 -1D(z-3)

circle |Z| =2.

SECTION C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

16. (a)

(b)

Prove that z, and z, are inverse points with
respect to a circle 2Z+az+az+ A =0 if and
only if 2,2, +az, +az,+ f=0.

Or
Find the point Q = (X, X,, X;) on the sphere S

that represents the complex number
Z=X+lIy.
Page5 Code No.: 30009E



17.

18.

19.

20.

(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

Derive the Cauchy-Riemann equations in
polar coordinates.

Or
Find the analytic function f(z2)=u+iv if
3 sin 2x
cosh2y —cos2x

Find the image of the circle |Z —3i| =3 under

the map W:l.

z
Or
Prove that a Dbilinear transformation
az+b
W = where ad —bc #0 maps the real
cz+d

axis into itself if and only if @, b, c,d are real.

State and prove Cauchy’s theorem.
Or

Expand ze?’ in a Taylor’s series about z =-1
and determine the region of convergence.

State and prove Laurent’s theorem.

Or
27
Evaluate : Id—e
13+5sind

0
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Reg. No. :

Code No.: 30010 B Sub. Code : GMMA 62/
GMMC 62

B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2020.

Sixth Semester
Mathematics/Mathematics with CA — Core
LINEAR PROGRAMMING
(For those who joined in July 2012-2015)

Time : Three hours Maximum : 75 marks

PART A — (10 x 1 = 10 marks)

Answer ALL the questions.

Choose the correct answer :

1. Sblierden L Leuenamuiled Sl G@L semevend 2 miliL] —

1) HPAlWEs 2 MLy
<) BEfmo 2 miy

§) eurbLjeTar 2 ML
)

cuybléenm 2 mifiLy



The leading element obtained in simple table is
also called ——— element.

(a) pivotal

(b) minimum
(¢) bounded
(d) unbounded

om Cpllue HiLs savsdar  Sroysaflen  sewrd

<) eplg SewTld

<) FpHs Senid

8) elsad

) gglblebeney

The set of all feasible solution to a LPP is a

(a) closed set
(b) open set
(¢) convex set

(d) none

Epsarr_euhmieT erg Qewhens LM HILLLD SELD?
(1) UL apeop
(=) lblieréen pevm
(@) Ceursed wpevm
() Quilw M wperp
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Which one of the following is an artificial
technique?

(a) Graphical method
(b) Simplex method
(¢) Vogel's method
(d) Big method

wserenn @@mern Comgew Sews@n  Cumg G
sLuur@seien eramailsans ————3&@ &LWLNG

[IGEICTY

(1) wsaemw s_(HLiur{hsafer craraniléams
(<=1) @ wrdsaien eraraniEana

(@) wsarenw wrhsafer eraurenfléams

() @eeu ggidliene

In the formulation of primal dual pair, the number
of dual constraints is always equal to

(a) number of primal constraints
(b) number of dual variables

(¢) number of primal variables
(d) none of these

B&8lmy Ceewey wpenmuder LmGLIWIT
<) Sewil-fmy whHiy e
<) USS-Elm LY e
8) Bro-Sy wioy pep
) euLCnE epenew (Ppenn
Page3 Code No.:30010B

(
(
(
(



The other name for the least cost method 1is

(a) matrix-minima method
(b) column- minima method
(¢) row- minima method

(d) north west corner rule

am Curs@ersgls sarsdled ———— amiudHD
FLOGTUT(H&GET 2_6TeTe.

(=) mn-1 (=) m+n-1

(@) m+n (F) mn

The number of linearly independent equations in a
transportation problem is

(@) mn-1 b) m+n-1

() m+n (d) mn

R8IES_(H& saTsams Sia| STamib (Pen

(1) enreen (<)) Lmenélé

(@) Csrafs (7))  Gaurse

The method of solving an assignment problem is
method.

(a) Charnes (b) Dantzig

(¢) Konig (d) Vogel
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10.

R  RHES_HE  samdsdlar 2D L euament

& HpissruGo.
(1) p>n (=) n>p
(@) p#n (F) p=n

An optimum assignment table stop when
(@ p>n b) n>p
© p#n d p=n

®m Quibdrb Ceaeme Cslwmwd @@ms&EL CrrsHna
—— Cpyib eremmy G,

(=) app Crrb (<) Qeweu@b Corb

(@) e Cpmd (r)  Tgbflome

The time for which the machine has no job to
process is ————————— on machine.

(a) total time (b) processing time

(¢) 1idle time (d) none

Crrsens e GCouamad (PHEUMSLD (LPlg &
vwet(BSgIb Crrb erariLhEng.

(=) Csweu@d (=) (plgeuemLwLb
(@) gge () GClorgs

—— time is a time for a job to flow
through the system.

(a) processing (b) completion
(c) 1idle (d) total

Page5 Code No.:30010B



PART B — (5 X 5 = 25 marks)
Answer ALL questions, choosing either (a) or (b).
11. (@) Gemaumb emuy S Lé saredar S euigelb
T(PSIS.
B&flans@ 2 = 2x; + 5xy + x4
sUOUUTHSET

x; + 3x, —4x; < 20
2%, + x5 + x5 210
x; +4xy + 5x5 =10

X1,%9,%3 20

Write the following LPP in standard form
Minimize z = 2x; + bx, + X4

Subject to

x; + 3x, —4x; <20
2%, +xy + x5 210
x, + 4xy + 5x5 =10

X1,%9,%3 20
Or
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(<)) aueppuL (pepew Lwau(Bsd SDsa@TL Semsamd

Sés :
BuQuigrsg 2 = 20x; + 30x,
sL(huumhser

3x, + 3x, < 36
5x, + 2x, <50
2x, + 6x, < 60

Xx;,%5 2 0.

Solve the following LPP graphically

Maximize z = 20x; + 30x,

Subject to

3x, + 3x, < 36
5x, + 2x, <50
2x, + 6x, <60
x;,%5 2 0.
12. (=) @@ uEd dbliarse pevmenw efleu.

Explain the two phase simplex method.

Or

Page 7 Code No.:30010 B



(=) Epsramib Crilw sarsans QL& SETEnLD SERTEHETS

BUQuignéE 2 = X, + 2%y + 3x4
sUQUUTHSET

4x, +5x5 +4x5, <9

6x; — x5 + 5x43 =10

X1, %9,%5 = 0.

Write the dual of the following LPP
Maximize z = x; + 2%, + 3x,4
Subject to

4x, +5xy +4x5 <9
6x, — x5 + 5x5 =10

X1,%9,%3 = 0.

13. (=) Spsav CuTs@urdsgs samsdhsrer gl
snsHw Sreflener &S CFawa] (peppLiLilg Sreirs.
Wi | W W3 ai
F: 8 10 12 900
Fe 12 13 12 1000
Fs 14 10 11 1200 | <yefliiy
b; | 1200 | 1000 | 900 | 3100

Caanau
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Find the initial basic feasible solution by
method

least

transportation problem.

cost

to the following

Wi | We W;s ai
F1 8 10 12 900
F 12 13 12 1000
F3 14 10 11 1200
b; | 1200 | 1000 900 3100
Demand
Or

Supply

(=) SpsarL CUTE@GHUTSSE SaTEHDETET g LI

gnsHw Sreflener euLGLom @ epened (PEDLILILG STeHTs.

Find the initial basic feasible solution by
North West corner method to the following

transportation problem.

Wi | W | Ws| ai
Fi| 2 7 4
F2| 3 3 8
Fs| 5 4 7
Fa| 1 6 2 14
b | 2 | 9 | 18]3429
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14.

15.

(=)

@@ wdly amilude ohg @ Hlarsalld g
Blrovsefley  em wrmhldlenw gL Cour  Djeag)
& PE&Ceum, QeI @gssl 6 sarse (pamuid
2 0 Seumeang LIDTSESTE QHEGL TEILINS
Boieys.

Prove that the optimal solution to the
assignment problems remains the same if a

constant is added or subtracted to any row or

column of cost matrix.

Or
@558 (D& T EHEN Erliugmharen Qgwed
UL (LPEDEHENGT 6T(LHFI.

Write the algorithm for solving assignment

problem.

o2 58 QgL sawsamswyb, 5 Ceumasafer BFm
Quwrgs sLhs Crrsmsun, @ran® Quibdrmsefen
e Cprsmsu|b s

Goeuemey : 1 2 3 4 5

apdypo M1 3 8 5 7 4

apfybM: 4 10 6 5 8

Page 10 Code No.:30010 B



Determine the optimum sequence for the
5 jobs and minimum total elapsed time and
idle time of two machines.

Job : 1 2 3 4 5
MachineM: 3 8 5 7 4
MachineM: 4 10 6 5 8

Or

(=) n Geumesaner m  eahlrmseEpler  Galg
WPr&ESLLHLD perpulener efleur.

Describe the method of processing n jobs
through m machines.

PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).
16. (=) &psramib Crllwd HL s savsemns Sblersev
weplitly $Tés
Bu@uigré@ 2 = 26x; + 20x,
sLOuurhser

16x; +12x, <100
8x, +16x, < 80

Xx1,%5 2 0.

Page 11 Code No.:30010 B



Using simplex method to solve the following

LPP

Maximize z = 25x; + 20x,
Subject to

16x, +12x, <100

8x, +16x, < 80

x;,%5 2 0.

Or
(<) Spssramd Crflue L s sendms &blarsen
penliLly $rés.
B&flans@ 2 = X, — 3%, + 2x4
sLOuurhser
3%, —Xq +2x5 <7
—2x; +4x, <12

—4x, +3x, +8x5 <10

X1,%9,%5 20

Page 12 Code No.:30010 B



Use simplex method to solve the following

LPP.
Minimize z = x; — 3x, + 2x,4
Subject to

3%, —%Xq +2x5 <7
—2x; +4x, <12
—4x, +3x, +8x5 <10

X1,%9,%5 20

EpsTamid Crflwe S FHETEHNS

Qulu M penpliig Siés.
BUQuiignsg 2 = 4x; + X4
sLGUuuTh&erT

3x; +x9 =3
4x, + 3x, 2 6
x; +2x, <4

X,%y 20
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Use Big M method to solve the following LPP
Maximize z = 4x; + x,
Subject to
3x; +x9 =3
4x, + 3x, 2 6
x; +2x, <4
X,%y 20
Or
Epsa_ pgereno Crflwe QFwed Hi s sarsdamen
Sigafer @meny Copilwe Qwed L& sansdlaneans
sETH 458 STésa|b.
B&fldars@ 2 = 2x; + 3%,
sL(puum(hser
X +%, 25
x; +2x, 26

X,%y 20

Solve by simplex method using dual of the
following LPP:

Minimize z = 2x; + 3x,
Subject to

X +%, 25

x; +2x, 26

X,%y 20
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18, (=) Epsanl CUTEEMISS samédman Sibs
Di D2 Ds D ai
S: 3 1 7 4 300
S 2 6 5 9 400
Ss 8 3 3 2 500
b; 250 350 400 200 1200

Solve the following transportation problem.

Di D2 Ds D ai
S1 3 1 7 4 300
S22 6 5 9 400
Ss 8 3 3 2 500
b; 250 350 400 200 1200

Or
(=) Spsar. CUISEAITESS sambmes ks,
Fi1 F: Fs Fs ai
W: 10 15 12 12 200
Wz 8 10 11 9 150
Ws 11 12 13 10 120
b; 140 120 80 220 560/470
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Solve the following transportation problem.

Fi Fe Fs Fs ai
W: 10 15 12 12 200
Wz 8 10 11 9 150
W; 11 12 13 10 120
bj 140 120 80 220 560/470

19. (@) Spsanl euiss 06 sandms Sibs.
A B C D
X 18 24 28 32
Y 8 13 17 19
Z 10 15 19 22

Solve the following assignment problem.

A B C D
X 18 24 28 32
Y 8 13 17 19

Z 10 15 19 22

Or

Page 16 Code No.:30010 B



(=) Gemeumd &S (06 sansder sliLiguimer
Qorusms saTsH (His.

A A Az A4
Ji 62 71 87 48
J2 78 84 92 64
Js 50 61 111 87
Js 101 73 71 77
Js 82 59 81 80

Solve the following assignment problem, find
the maximum profit.

A1 A2 Az Ay
J1 62 71 87 48
J2 78 84 92 64
Js 50 61 111 87
Js 101 73 71 77
Js 82 59 81 80

20. (=) Spssramibd CUTEGISE sasHamans Siés.
TS TRIGET M: M: Ms Mg

Couewevser J1 15 5 5 15
Je 12 2 10 12
Js 16 2 16
Js 18 3 4 18

Page 17 Code No.:30010 B



Solve the following transportation problem.
Machines M: M2 Ms M,

Jobs J1 15 5 5 15
J2 12 2 10 12
Js 16 2 4 16
Js 18 3 4 18
Or

(<) Epsramibd CUTEGISE samsdameans Siss.
Ceuenad 1 auflans Copo A B C D

4 6 7 3

Ceuewer 2 euflang Gepo D B A C

8 7 4 5

Solve the following transportation problem.
Job1 Timesequence A B C D

4 6

Job 2 Time sequence D B

7

7 3
A C
8 4 5

Page 18 Code No.:30010 B



Reg. No. :

Code No.: 30010 E  Sub. Code : GMMA 62/
GMMC 62

B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2020.

Sixth Semester
Mathematics/Mathematics with CA — Core
LINEAR PROGRAMMING
(For those who joined in July 2012-2015)

Time : Three hours Maximum : 75 marks

PART A — (10 x 1 = 10 marks)

Answer ALL the questions.
Choose the correct answer :
1. The leading element obtained in simple table is
also called ——— element
(a) pivotal
(b) minimum
(¢) bounded
(d) unbounded



The set of all feasible solution to a LPP 1is a

(a) closed set (b) open set

(c) convex set (d) none

Which one of the following 1s an artificial
technique?

(a) Graphical method

(b) Simplex method

(¢) Vogel's method

(d) Big method

In the formulation of primal dual pair, the number
of dual constraints is always equal to

(a) number of primal constraints

(b) number of dual variables

(¢) number of primal variables

(d) mnone of these

The other name for the least cost method i1s

(a) matrix-minima method
(b) column- minima method
(c) row- minima method

(d) north west corner rule

Page2 Code No.:30010 E



10.

The number of linearly independent equations in a
transportation problem is

(a) mn-1 b) m+n-1

(0 m+n (d mn

The method of solving an assignment problem is
method

(a) Charnes (b) Dantzig

(¢) Konig (d) Vogel

An optimum assignment table stop when
(@& p>n (b) n>p

© p#n d p=n

The time for which the machine has no job to

process 1Is ————————— on machine
(a) total time (b) processing time
(¢) 1idle time (d) none

time 1s a time for a job to flow
through the system

(a) processing (b) completion

(o) 1idle (d) total

Page3 Code No.:30010 E



PART B — (5 X 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).
11. (a) Write the following LPP in standard form
Minimize z = 2x; + bx, + X4
Subject to

x; + 3x, —4x5 < 20
2%, + x5 + x5 210
x; +4x, + 5x5 =10

X1,%9,%q 20
Or
(b) Solve the following LPP graphically
Minimize z = 20x; + 30x,
Subject to

3x, + 3x, < 36
5x, + 2x, <50
2x, + 6x, <60

X;,% 2 0.

Page4 Code No.:30010 E



12.

13.

(a)

(b)

(a)

F
Feo
Fs
b;

Explain the two phase simplex method.

Or
Write the dual of the following LPP
Maximize z = x; + 2x, + 3x,4
Subject to

4x, +5xy +4x, <9
6x; — x5 + 5x;3 =10

X1,%9,%3 = 0.

Find the initial basic feasible solution by
least cost method to the following

transportation problem.

Wi Ws W3 ai
8 10 12 900
12 13 12 1000
14 10 11 1200 Supply

1200 1000 900 3100

Demand

Or

Page5 Code No.:30010 E



(b) Find the initial basic feasible solution by
North West corner method to the following
transportation problem.

Wi | W2 | W3 aj
Fi] 2 7 4 5
F2| 3 3 1 8
Fs| 5 4 7
Fs| 1 6 2 14
b; 2 9 | 18 | 34/29

14. (a) Prove that the optimal solution to the
assignment problems remains the same if a
constant is added or subtracted to any row or
column of cost matrix.

Or
(b) Write the algorithm for solving assignment

problem.

15. (a) Determine the optimum sequence for the
5 jobs and minimum total elapsed time and
idle time of two machines.

Job : 1 2 3 4 5
MachineM; 3 8 5 7 4
MachineM2: 4 10 6 5 8

Or

(b) Describe the method of processing n jobs
through m machines.

Page6 Code No.:30010 E



PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

16. (a) Using simplex method to solve the following
LPP

Maximize z = 25x; + 20x,
Subject to

16x; +12x, <100
8x, +16x, < 80
X1,%5 2 0.

Or

(b) Use simplex method to solve the following
LPP.

Minimize z = x; — 3x, + 2x,4
Subject to

3%, — Xy +3x5 <7
—2x; +4x, <12
—4x, + 3x, + 8x; <10

X1, %9,%3 20

Page 7 Code No.:30010 E



17. (a) Use Big M method to solve the following LPP
Maximize z = 4x; + X,
Subject to
3x; + x5 =3
4x, + 3x, 2 6

x, +2x, < 4

X,%9 20
Or
(b) Solve by simplex method using dual of the
following LPP:
Minimize z = 2x; + 3x,
Subject to
X +%, 25

x; +2x, 26

X,%y 20

18. (a) Solve the following transportation problem.
Di: D2 D3 D aj

S1 3 1 7 4 300
S22 6 5 9 100
Ss 8 3 3 2 500
b; 250 350 400 200 1200

Or
Page8 Code No.:30010 E



(b) Solve the following transportation problem.
Fi Fe Fs Fu ai

W: 10 15 12 12 200
W. 8 10 11 9 150
Ws 11 12 13 10 120
bj 140 120 80 220 560/470

(a) Solve the following assignment problem.

A B C D
X 18 24 28 32
Y 8 13 17 19

Z 10 15 19 22

Or

(b) Solve the following assignment problem, find
the maximum profit.

A A Az A4
Ji 62 71 87 48
J2 78 84 92 64
Js 50 61 111 87
Js 101 73 71 77
Js 82 59 81 80

Page9 Code No.:30010 E



20. (a) Solve the following transportation problem.

Machines M: M2 Ms M,
Jobs Ji 15 5 5 15
J2 12 2 10 12
Js 16 2 4 16
Js 18 3 18

Or

(b) Solve the following transportation problem.
Job1 Timesequence A B C D

4 6 7 3
Job 2 Timesequence D B A C
8 7 4 5

Page 10 Code No.:30010 E



(7 pages)

Code No.: 30011 E Sub. Code : GMMA 63 /
GMMC 63

B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2020.
Sixth Semester
Mathematics/Mathematics with CA — Main
MECHANICS
(For those who joined in July 2012—-2015 onwards)
Time : Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer

1. If the resultant of two forces acting at a point is
greatest, then the angle between them is

(a) 180° (b) 90°

(o 0° (d) 45°



If, P, are two forces then the least resultant is

@ P+Q (b) P-Q
© B @ 9%

If three coplanar forces acting on a regid body
keep it is equilibrium then they must be

(a) O
(b) Perpendicular
(¢) Either concurrent or parallel

(d) Parallel

If three forces acting at a point are in equilibrium
then each force is proportional to the
of the angle between the other two

(a) Cosine (b) Sine
(¢) Tan (d) Sec

The horizontal velocity of a projectile is

(a) usina (b) ucosa

(c) utana (d) 2usina

Page2 Code No.:30011 E



The time of flight of a particle is

() 2usina ®) 2ucosa
usino sin o
d
(© 22 (d) o

The period of a simple harmonic motion 1is

@ 2% ) 2
u 7

V2r @ 2=
U

i

In a simple harmonic motion the frequency of
oscillation is

(©

2

@) = b =
Y u Ji
© 2—“ d z
ﬂ H

Page3 Code No.:30011 E



10.

11.

12.

13.

Radial velocity =

(@)
(©

i (b) 7
ro (d -ro

PART B — (5 x 5 =25 marks)

Answer ALL questions, choosing either (a) or (b).

(a)

(b)

(a)

(b)
(a)

State and prove the triangle law of forces.

Or

If three parallel forces are in equilibrium,
then show that each is proportional to the
distance between other two.

If three coplanar forces acting on a rigid body
keep it in equilibrium, then prove that they
must be concurrent or parallel.

Or
State and prove just Trigonometrical theorem.
If the greatest height attained by the particle
1s a quarter of its range of the horizontal

plane through the point of projection, then
find the angle of projection.

Or

Page4 Code No.:30011 E
[P.T.O.]



14.

15.

(b)

(a)

(b)

(a)

(b)

If A and h'are the greatest heights in the two
paths of a projectile with a given velocity for a

given range R, then prove that R =4+hh'.

A vparticle moving with simple Harmonic
motion and while making on oscillation from
one extreme position to the other, its distance
from the centre of oscillation at 3 consecutive
seconds are x,,x,,X;. Prove that the period of

27

o x, +x
cos | FL 8
2x,

Or

A particle executing a simple harmonic
equation has velocities v;, and v, when its

oscillation 1s

distance from mean position are d, and d,

respectively. Find the amplitude, period of
velocity when its distance form the mean

.. . d+d
position is —2—2

If a point moves so that its radial velocity is &
times its transverse velocity, then show that
its path is an equiangular spiral.

Or

Derive the p —r equation of a central orbit

Page5 Code No.:30011 E



16.

17.

PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b)

(a)

(b)
(@)

(b)

State and prove Lami’s theorem.

Or

State and prove Varignon’s theorem.

A uniform rod of length a, hands against a
smooth vertical wall being supported by
means of a string, of lengths /, tied to one end
of the rod, the other end of the string being
attached to a point in the wall. Show that the
rod can inclined to the wall at an angle 6

2 2
given by cos® 0= M.

3a’

Or
A rod of length (a + b) whose centre of gravity

divides it in the ratio a: b is at rest with its
ends in contact with a smooth vertical wall
and a smooth inclined plane inclined with the
wall at an angle if the rod is inclined at an
angle 6 with the vertical, then show that

tanatan6=a+b or a+b.

a
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18.

19.

20.

(@)

(b)

()

(b)

(a)

(b)

Show that the greatest height which a particle
with initial velocity v can reach on a vertical

wall out a distance a from the point of
2 2

projection is U__gaz.
28  2v

Also prove that

6

particle in its flight is
2gv

4+g2a2

Or
Show that for a given velocity of projection the
maximum range down an inclined plane of
inclination « hears to the maximum range up
the inclined plane the ratio w.
1-sina
Obtain the differential equation of simple
Harmonic equation and solve it completely.

Or

Find the composition of two simple harmonic
motions of the same period in the same
straight line and the composition of two
simple harmonic motions of the same period
in two perpendicular directions.

Find the law of force towards the pole under

which the curve u" =a"cosfcan be
described.
Or
Obtain the differential equation of the central
2
orbit in the form &% =P
do? h2u?®
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(6 pages) Reg. No. :

Code No.:30012 E  Sub. Code : GMMA 64/
GMMC 64

B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2020.
Sixth Semester
Mathematics/Mathematics with CA — Main
GRAPH THEORY
(For those who joined in July 2012 — 2015)

Time : Three hours Maximum : 75 marks

PART A — (10 x 1 = 10 marks)
Answer ALL questions.
Choose the correct answer :
1.  Inany (p, q) graph Xd(v,)=
(a) 2p (b) 2q
© q d p

2. The complete graph with p points is denoted by

@ K,, b K,
© K, @ K,,



The length of the cycle C, is

(a) 2 () 3

() 4 (d 1

The partition P = (6, 6,5,4,3, 3, 1) 1s

(a) not graphic (b) graphic

(¢c) not partition (d) none

Every tree is a

(a) bipartite graph (b) cyclic graph

(c) acyclic graph (d) not connected graph

A(p, q) graph G is a Tree if

(@ p=q-1 (b) g=p+1

(© p=q+1 (d g=p+2

K; 5 1s

(a) planar graph (b) non-planar graph
(c) cyclic (d) path

The chromatic number of a tree is
(a) 6 (b) 4
(© 2 @ 1
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9. The coefficient of 2 in f(G, 1) is
(@ q (b)) -q
© p d) -p
10. The constant term is f(G, 1) is

(@) 1 (b) 2
(© 3 (d 0

PART B — (5 x 5 = 25 marks)
Answer ALL questions, choosing either (a) or (b).

11. (a) If G is a K —regular bigraph with bipartition
(V;,V,) and K >0, then prove that |V1| = |V2|.

Or
(b) Prove that r(m, n)=r(n, m).

12. (a) Prove that a graph G with P points and

o= p 2_ 1 1s connected.

Or
(b) Prove that if G is a K—connected graph then
pk
>—.
=7
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13.

14.

15.

()

(b)

(@)

(b)

()

(b)

If G is a graph in which the degree of every
vertex 1s atleast two then prove that G

contains a cycle.

Or

Prove that every Hamiltonian graph is

2-connected.

If G is a plane connected ( , q) graph without
triangles and p>3 then prove that
qg<2p-4.

Or

If a (pl, ‘h) graph and a (pl, qz) graph are
homeomorphic, then prove that
Py +qy =Py 4.

Prove that if G is a tree with n points (n>2)

then f(G, A)=A(2-1)"".

Or

Show that A*-32°+34> cannot be the

chromatic polynomial of any graph.

Page4 Code No.:30012 E
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PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

16. (a)

(b)

17. (a)
(b)
18. (a)
(b)
19. (a)
(b)

Prove that the maximum number of lines
among all p—point graphs with no triangles is

gl

(1) Define o' and g’
(i1) Provethat o'+ 8 =p.

Prove that a graph G with atleast two points
is bipartite iff all its cycles are of even length.

Or
Prove that in any graph G, K <1<6.

State and prove Dirac theorem.

Or
Prove that C(G) is well defined.

State and prove Euler theorem.

Or
n if nis odd

Show that y'(K,)= i i
n-1 if niseven
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20. (a) State and prove Five colour theorem.

Or

(b) Prove that coefficients of f(G, /1) is alternate
in sign.
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(8 pages)
Reg. No. :

Code No.:30339 E  Sub. Code : JMMA 61
B.Sc. (CBCS) DEGREE EXAMINATION,
APRIL 2020.
Sixth Semester
Mathematics — Main
LINEAR ALGEBRA
(For those who joined in July 2016 only)
Time : Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer :

1. Under which scalar multiplication defined below,
R x R 1is not a vector space over R ?

@ alx,y)= (o, o*y)
®) ala,b)=(0,0)
© ala,b)=(aa, 0)
(d) All the above



The union of two subspaces A and B is a vector
space if

(@ AnB={}

by BcA
(0 AcBorBcA
d B=A

If L(S) = S, then for the vector space V, S 1is
a/an

(a) empty set (b) equal set

(¢) equal space (d) subspace

The vector space of all polynomials of degree < n
on R[x]| over R has dimension

@ n-1 b) n
0 n+1 (d 1

For the linear transformations 77 and 7 if rank
(T,T,) = rank T, , then

(a) Tyis1-1

b)) T,is1-1

(c) Both (a) and (b)

(d) Neither (a) nor (b)
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The vector of unit length normal to the vector
(1, 3, 4) is

1 -1 -1
o FEE o G
(© (Li_—l @ @ -3, 4)

1 2
The inverse of the matrix (3 J 1s

4 -2 1(4 -2
) [—3 1J ®) 5(—3 1]
1(-4 2 —4 2
© 5(3 —1] @ (3 —J

Which of the following is true?
(a) rank A > rank(A,B)

(b) rank A > rank (A, B)
(¢ rank (A,B)<0
(d) rank A < rank(A, B)

N

If zero is an eigen value of A , then

@ |A=0 (®) |4 =0
© |A>0 @ |4<o
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1 2
10. The matrix A = (3 J satisfies the equation

(a)
(b)
(©
(d)

A* —2A +51 =0
A? —2A-5I=0
A> +2A -5 =0
A +2A+51=0

PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

11. (a)

(b)

Let V be a vector space over a field F.
Prove that a non-empty subset W of V is a
subspace if and only if w,veW and

a,feF>au+pveW.

Or
@) T:R* > R” defined by
T(a,b) = (2a — 3b, @ + 4b) is a linear
transformation. Prove.
(i1) Show that if T:V —» W 1is a linear

transformation, 7(V) is a subspace of
W.

Page4 Code No.:30339 E
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12.

13.

14.

(a)

(b)

(a)

(b)

(a)

(b)

Let V Dbe a finite dimensional vector space
over F . Then prove that any linearly
independent set of vectors in V 1is a part of a
basis.

Or
Show that any two vector spaces of the same

dimension over a field F' are isomorphic.

Let V and W be two finite dimensional
vector spaces over F. Let dimV =m and
dim W = n. Show that L(V,W) is a vector

space of dimension mnover F' .

Or

State and prove Schwartz’s inequality and
triangle inequality.

Find the inverse of the matrix

1 0 2

A= 3 1 -1/|.
-2 1 3

Or

Show that the system of equations is
inconsistent.

X +2y+z=11; 4x + 6y + bz = 8;
2x + 2y + 3z =19.
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15. (a)

(b)

Verify Cayley Hamilton theorem for

1 0 -2
A=|2 2 4
00 2
Or
The product of two eigen values of the matrix
2 2 -7
A=|2 1 2 |is-12. Find all eigen values
01 -3
of A.

PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

16. (a)

(b)

17. (a)

(b)

Show that for a vector space V and its
subspace W over F, V/IW ={W+v/veV} is

a vector space over F'.

Or

State and prove fundamental theorem of
homomorphism.

Show that if V=A®B, then
dimV =dim A + dim B.
Or

Prove that any two bases of a finite
dimensional vector space have same number
of elements.
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18.

19.

(a)

(b)

(a)

(b)

Show that every finite dimensional inner

product space has an orthonormal basis.

Or

Let W, and W, be subspaces of a finite

dimensional inner produce space. Then show

that
O W+W,) =W nw;.

Gi) (W, nW,) =W*+ W,
Find the rank of the matrix

A=

DN O

21
3 4
1 0

9 -3 w

Or

For what values of 7, the equations are
consistent? x+y+z=1; x+2y+4z=rn;

x + 4y +10z = n*. And solve them.
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20. (a) State and prove Cayley Hamilton theorem.
Using this theorem find the inverse of

1 0 2
A=|0 1 2].
1 20
Or
(b) Find the eigen values and eigen vectors of
11 3
the matrix A =1 5 1].
3 1 1
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Reg. No. :

Code No.:30341 B  Sub. Code : JMMA 62/
JMMC 62

B.Sc. (CBCS) DEGREE EXAMINATION,
APRIL 2020.

Sixth Semester
Mathematics/Mathematics with CA — Main
COMPLEX ANALYSIS
(For those who joined in July 2016 only)

Time : Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks)
Answer ALL questions.

Choose the correct answer.

1. z=0-& f(,2')=|z|2 TG &TL| 6(
BB

S)  UGUPeODE &L

<)) UmsLIL 55555

@) euasi_§5555060

)  QsrrdSlwumng



At z =0, the function f(z) = |z|2 1s

(a) analytic
(b) differentiable
(¢) not differentiable

(d) not continuous

CR FLOGTLITL Lg 63T WP (PEALOUITET Ulg-ULD
(@) £, =ify (@) f=iL
x
: o
(@) fx :_lfy (IT) fx :lax};
Complete form of C.R equations is
@ f=ify w £ =il
ox
) . 0%
© f =i, @ fo=it]

‘a’ eratm enwwililerafludled ‘7’ -3 <y rorss CaTeTL g

C Grezsﬂebj dz -air oSl

nZ-a
(=) 271 (<) —27i
@) O () 27zr
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If C 1is a circle with centre ‘a’ and radius ‘r’, then

the value of J. dz =
nZ—a

(@ 2z b)) -27i
© O d 2zr

C ereug |2| =7 T euL_L LD erenfléd J‘E—@’r gl
z
C

(=) 7t (<) 271
(&) 27 (FF) 7

If C is a circle |z| =r, then the value of IE 1s
z
C

(@ 7w (b) 2rxi

0 2z d =z
lim sinz _

=0 z

(@) O (=) 1
(&) o () -1
lim sinz _

2=0 z

(@ 0 (b) 1
() = d -1
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1

- GTGUTLI 60T & (HEnLOWL Lemertl e
z(z-1)
(=) Owpmbl (=) O wHmbi
(@) 1womb?2 () 2 wHmid 0
The singularities of 1 — are

z(z-1)

(a) Oandl1l (b) Oand:
(¢ 1land?2 (d) 2andO

27

J.f(cosﬁ,sinﬁ)dﬁ—g wHISH  Qewwyd  Cumrg,

z = ———  aranly Wpdludl Couair(HiLb.
(2) z=e™ (=) z=e”
@) z=2¢" (m) z=2e™"

27
To evaluate If (cos@,sin@)dld, which we
0

substitute for z is
(@) z=e b)) z=¢€"

() z=2¢€" (d) z=2e"
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2% +1
2 26T
(2" +2z+2)

LLEOWI Ml & 6T A GLD.

alev, euflens 1 oeLw

f(2) =

(<) i wppd —i

(=) 1-17 wpmd 1+1

(@) —1+i wpmd —1—i

(F)  @Qeneu eFgidlevenad
2% +1

Let 2)=————  —  Then —— and
F@ (2% + 2z + 2)*

are zeros of order 1.
(a) iand -i
(b) 1-iand1+i
(¢0 —-1+i7iand -1-1i
(d) none of these

w =z +b-an flenevliyerailser Z =

(=) 0 (<) o
(&) 0 wpmbd o (r) 1
The fixed points of w=2z+b is Z =
(@ 0 (b)
(¢ 0 and « @ 1
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10.

11.

w =1z gl @b FPHHawsd Ghes Ceuamr(hinrerme,

&pmHm Ceuer(hib.
(o) 5 (@) 7
@ (m) 27

w =1z represents a rotation through an angle

(a) b)) =«

w|§° NN

(© d) 2z

PART B — (5 X 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 250 pages.

(=) f(z)=e"(cosy—isiny) eranp &miyse C.R
FORUTHS®ETF FTlLMT&ESHGLD.
Verify C.R equations for the function
f(z)=e " (cosy—isiny).

Or
(=) w LOHYD U TR QlanewT Q@Qengg FTiLS6r
crailed, @eupmdler CUmEHD  wv-Yb  eff
G engamiLy ere bHlemLal.
Show that if w and v are conjugate
harmonic functions, wv 1is a harmonic
function.
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12. (<)
(=)
13, (&)
(=)

j'f(t)dt

b
< [|f®|dt e B9,

b

<[|f®]dt.

a

Prove that

j.f(t) dt

Or
[f2rdz=~[f(2)dz arar fiema.
-C C

Prove that j f(2)dz = - j f(2)dz.
-C C

1
<16, : : .
|z| & GiDG+3 GMSg ST_(Heushamen

QLwieflen Qsm_enps smems.

Obtain the Taylor’'s series to represent
1

L in|z<1.
(z+1)(z+3)

Or

ompenT_-ar  GQgTLengl Lwetl(®hss, 2z =1 -6,
2z

(z-1)*

-6 TEFSHENSS HanT(hLllg..

2z

Use Laurent’s series, find residue of = 1)
Z —

at z=1.
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14. (<) Contour Qgrenseanuily Lwer(hSS)

2z

deo

-([2+cos0

-601 SIS SHTEHTs.

Using Contour integration, find the value of
T de
o 2+cosf '

Or

2

(<) wAHISEH Qsis j

0

dé
5+4sinf

2r
Evaluate I
0

de
5+4sin6

15. (=) wzé ererm smiLjeller S |2—3i|=3 TGS
Ul L gdler 1bLSnss seanr(hLlg.
Find the image of the circle |z—3i|:3

under the map w = %

Or
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w=5_4z GTenim 2 (HLAHMWL, [2(=1 eremm
2 4z -2 ®

QUL SMS 1 eTemmm SjeTenel <, FIOMSELD, _7 -

WITEe|D ClETar_ Ul L §SNH@E WwrHmib eren

Blemial.

Show that the transformation w = -4z
4z -2

maps the unit circle |2| =1 into a circle of

. . -1
radius unity and centre >

PART C — (5 x 8 = 40 marks)
Answer ALL questions, choosing either (a) or (b).

16. (=) C.R swearum®hsemer gimeu < wnkisatled Gmedl.

Derive C.R equations in polar coordinates.

Or

(=) u(x,y)=ax® -y +xy QR Qs gy erafld,
wrdledl a -er wHliemus sreams. CQIb u eremg)
Quuitiugdl  erafler, uv@emarty f(2)8s

HTETS.

If w(x,y)=ax®—-y*+xy is harmonic, find
the value of ‘a’. Find an analytic function
f(2) for which u is the real part.
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17. (=) Camedl-giergdlean Conmsamss smml blenal.

State and prove Cauchy-Goursat theorem.

Or
(<)) wHIEES :
. inzd, ) .
@) ILZZQ, C eremugy |z|=2 GTGITM 6(Th
cl,_ 7"
&)
GUL_L_LD

3
(i1) Iﬂ C eraug) 6(h @rev@ eul_LLD.

v (2z+ i)?
Evaluate :
@) ILZCZZQ, where C 1s the circle
C T
2 R —
(%)
|z| =2.

3
(i1) J.ﬂ where C 1is the unit circle.

3
v (2z+1)

18. (=) eompewrigen QFTLenys gaml Hlemla.

State and prove Laurent’s series.

Or
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(=) f(2)= -1 TGS &ITITEHL

@) z2=0 erem Yemaflenws QUTmISSILD

(i) 2z=1 eem yemaflepws CQuUTmSHILD
QLwefler  Gamflé elfss  erpsis.
Gogyid, @edluybd LGSHlenw
(1)-s@w,
(2)-&@, sarr(Hlyg.

Expand f(2) = z-1
z+1

as a Taylor’s series

(1) about the point z=0 and

(i1) about the point z=1. Determine the
region of convergence in each case.

19. (@) wdHHs: j

(x2 +a?)?
Evaluate : J‘ 5 dx R
o (x7 +a”)
Or
(<) smarrm Qgrenseanuily LwetUhSS,
% 2
| ad dx-6 108160 SR

7w(x2 +1) (x* +4)

Using the method of Contour integration,
«© 2

evaluate J. X dx
_Oo(ac2 +1) (x* +4)

Page 11 Code No.:30341 B



20.

(=)

Caigenauien &, @Qrlenl LG LTHDSS 6
SEWTLD 6(1h GOLD eTe IhlemLal.
Prove that the set of all bilinear

transformations 1s a  group  under
composition.

Or
Bren@ Leatatlser e el L slem Coed @) (me@L0
erenmled, Sjeummlen &misE elldsLd Gl erer bHlemLal.

Prove that the cross ratio of four points is
real when the points lie on a circle.
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(7 pages) Reg. No. :

Code No. : 30341 E Sub. Code : JMMA 62/
JMMC 62

B.Sc. (CBCS) DEGREE EXAMINATION,
APRIL 2020.

Sixth Semester
Mathematics/Mathematics with CA — Main
COMPLEX ANALYSIS
(For those who joined in July 2016 only)

Time : Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks)
Answer ALL questions.

Choose the correct answer.

1. At z =0, the function f(z) = |2|2 1s
(a) analytic
(b) differentiable
(¢) not differentiable

(d) not continuous



Complete form of C.R equations is

@ [ =ify w f=il
ox
2
© f.=if, @ f=i21
ox

If C 1is a circle with centre ‘a’ and radius ‘r’, then

the value of j dz =
nZ-a

(@) 271 b)) -27xi
(© O d 2zr

If C is a circle |z| =r, then the value of I dz is
z
C

(@ 7w b)) 2rxi
© 27z d =

i sinz _

21:0 z B
(@ 0 b) 1
(¢ o (d -1

Page2 Code No.:30341 E



The singularities of 1 are

z(z-1)
(a) Oandl1l (b) Oand:
(c) 1land?2 (d 2andO

27
To evaluate J-f (cosd, sin@)dl, which
0

substitute for z is

(@) z=e" b)) z=e€"

() z=2¢€"Y (d) z=2e
2

Let f(z)=—2t1 _ Then

(2% +2z+2)°
are zeros of order 1.

(a) iand -i

b) 1-iand1+:

(¢ —-1+iand -1-:

(d) none of these

The fixed pointsof w=z+b 1s Z =

(@ O (b) oo
() 0 and o d 1

we

and
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10. w =iz represents a rotation through an angle

(a) % ®
© 37” @ 27

PART B — (5 x 5 = 25 marks)
Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 250 pages.

11. (a) Verify C.R equations for the function
f(z)=e*(cosy—isiny).
Or

(b) Show that if w and v are conjugate
harmonic functions, wv 1is a harmonic

function.
b b
12. (a) Prove that If(t)dt gj|f(t)|dt.
Or
() Prove that j f(2)dz =—j f(2)dz.
-C C

Page4 Code No.:30341 E
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13.

14.

15.

(a)

(b)

(a)

(b)

(@)

(b)

Obtain the Taylor’'s series to represent
1

L in|g|<,
(z+1) (z + 3)

Or

2z

Use Laurent’s series, find residue of =T
Z p—

at z=1.

Using Contour integration, find the value of
2z

J‘ dé
0 2+ cos@
Or
2
Evaluate IL
5+4siné

0
Find the image of the circle |2—3i|:3

under the map w = é

Or
5—-4z
4z — 2
maps the unit circle |2| =1 into a circle of

Show that the transformation w =

. . -1
radius unity and centre >
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PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

16. (a)

(b)
17. (a)
(b)
18. (a)

Derive C.R equations in polar coordinates.

Or

If u(x,y)=ax®-y®>+xy is harmonic, find
the value of ‘a’. Find an analytic function

f(2) for which u is the real part.

State and prove Cauchy-Goursat theorem.

Or
Evaluate :
@) j Lz‘li, where C is the circle
=-3)
2_7
2
|2| =2.

3

(ii) j Lﬁ) where C is the unit circle.
v (2z+1)

State and prove Laurent’s series.

Or
Page6 Code No.: 30341 E



19.

20.

(b)

(a)

(b)

(@)

(b)

-1 .
Expand f(z2) = ad 1 as a Taylor’s series
z+

(i) about the point z=0 and

(i1) about the point z=1. Determine the
region of convergence in each case.

Evaluate :

'([(x2+a Z)2

Or

Using the method of Contour integration,
© 2

evaluate J 5 ad 5 dx
ST+ (x7+4)

Prove that the set of all bilinear
transformations is a  group under
composition.

Or

Prove that the cross ratio of four points is
real when the points lie on a circle.
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PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer :

1. @onaupn Wpssmersd Gemar 6hg 6@ Ceuhmmm

ST (PLD ————— 2 MilIan LG Q& TamTiq (H&ELD.

(=1) B8y (<) BlG@u

(@) ygub () apgefiad

Every non empty set S of nonnegative integers
contains a ——— element.

(a) least (b) greatest

(¢) =zero (d) infinity



(=) 2" (<) 2"
@) 2" (FF) O
)53

+ + +....=

o) 2/ (4
(a) 2" b 2"
(cp 2" d o

t, eTetLgl N —eug (PECHTET eTetT eTavileh ¢, =

af) ()

@) n+1 () (n+1j

2

If ¢, is the nth triangular number, then ¢, =

@ @ ) (” § lj

n+1 n+1
(c) 5 (d) ( 0 J
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B.8.w(a,b)=ab e Qsss5 Csmeuwmangb

Gungomeng)ome HlLbS e
(=) B.Cumen (a,b)=1
(=) 8.Qumeu (a,b)=a
(@) bB.Cumeu (a,b)=>b
() B.Qumeu (a,b)=ab

lem(a, b) = ab if and only if

(a) ged(a,b)=1 (b) ged(a,b)=a
() ged(a,b)=0b (d) ged(a,b)=ab
5+ 1=

(=) 8 (<=4) 6

@) 11 (%) 31

5+ 1=

(@ 5 (b) 6

€ 11 (d 31

360-&1 Hluiner auigeuld

(<) 300+ 60 +0 (<) 3+6+0
(@) 5x8 x9 () 2°3°5

Page 3
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The canonical form of 360 is .
(a 300+60+0 b)) 3+6+0
(¢ 5x8x9 (d) 23.325

14214..4100! - 12-e0 uEss SHaoLs@h B

(=) 0 (=) 9

@) 11 (%)

The remainder when we divide 1!+2!+...+100! by
12 1s .

@ o0 b) 9

() 11 @ 1

-15= (mod7) .

(1) 64 (<) —20

(@) 64 (%) 0

-15= (mod7).

(a) 64 (b) -20

(cp —64 d 0

p womd g GescuGeumy ULST ETENSHET  WLHMID

a® =a(modq), a? = a(mod p) eTevflen a?? =
(mod pq) .

(o) a° (<) 1

(&) a () O

Page4 Code No.: 30342 B



If p and ¢q are distinct primes with

a® = a(modq) and a? = a(mod p), then
a” = ———— (mod pq)

(@ a’ ®) 1

() a d o0

10.  B5&Amy Qumlienio LIST eTesr

(=) 2 (<) 101
(@) 341 (w) 1001
The least pseudoprime is

(a) 2 (b) 101
(c) 341 (d) 1001

PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

11, (=) ypyeun LHsmHElssadlar (psorag SS5aISMSE
g ﬁ@ﬁ].

State and prove the first principle of finite
induction.

Or
(=) urevse—ar elldlenws gl Hlmie,s.

State and prove Pascal’s rule.

Page5 Code No.: 30342 B



12.

13.

14.

Ths @m a>1-6@b a(a® +2)/3 @m apuy ere
ereu HlemL4l.

Prove that a(a®+2)/3 is an integer for all
a>1.

Or

wgarfliq wier auLfl(pepmeEnuIL] Lwetu(hSS)
B.Quim.eu (12378, 3054 ) smesr.

Find g.c.d. (12378, 3054) using Euclidean
algorithm.

UST eTewrsatlen erantentlsend (plgellebemnsg ereum
HlesLl.

Show that the number of primes is infinite.
Or

p, OTeTUE  N-euF  UST  GTelT  erevtled

p, < 22" Gremés T (H&.

n

If p, is the nth prime number, prove that
p, < 22"
ca = cb(modn) erafled as= b(mod%} )
d =18.Qum.eu (¢,n) eran Hlemla.
If ca=cb@modn), then prove that
a= b(mod%} , where d =ged(c,n).
Or
Page 6 Code No.: 30342 B



(<) 9x =21(mod 30) TG Criflwed &6y
FwaurleLg Si.

Solve the linear congruence 9x = 21(mod 30) .

15. (=) Quor-er Canmsamss sl Hlimie,s.
State and prove Fermat’s theorem.
Or
(=) 12499-g srranflL(BhS5)s.
Factorize the number 12499.

PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

16. (=) ()  <raddliquier LarenLis gl Hlimie,s.
(1) Pyl efler swearuman aumedl.

(1) State and prove the Archimedean
Property.

(1) Derive Newton’s identity.
Or
(=) FEDOUS Cappsamss gl blp.
State and prove the binomial theorem.

Page7 Code No.: 30342 B



17.

18.

(1)

a wpmb b yHwuear @QrawHd LHuLTETS
Wpuesar erafld 5.0umen (a,b)=ax+by eran
SEOWLOTN @) CTERTEHET X LOMD Y @) (HSEGLD
ereu HlemL4l.

Given integers a and b, not both of which
are zero, show that there exist integers x
and y such that ged(a, b) = ax + by.

Or
Q@ GUTgSengWimert ap. 132-&@ <,L6r wHmib
STERE LIPS 12 eummi@dlmmr. e <plidler
Upsdlen cllane e pTEhs Lipddlan ellepavenil
ML em. 3 Fsb @b, Cogib < liddrsaten
cTanTenilEens <y Tepsatan erammanilEamnsamu el
SFlsb erafler geubleumm euamasuligid &S
LILDMBIGEIT QUITTBIS GuTTiT?
A customer bought a dozen pieces of fruit,
12 apples and oranges for Rs. 132. If an
apple costs Rs. 3 more than an orange and

more apples than oranges were purchased,
how many pieces of each kind were bought?

saflg 2Ll g Capnéamss sl Hlmie|s.

State and prove the fundamental theorem of
arithmetic.

Or

Page 8 Code No.: 30342 B



19.

(<=4)

@) V2 Q@ &SP mT eTevr cra HlermLal.

(i) 4n+3 eeam cugeledr erETEIHD  LIST
CTETEHET Q) (H&HGLD TeSHSHTL(H 5.

(1) Prove that V2 is irrational.

(1) Show that there are an infinite number
of primes of the form 4n + 3.

ax =b(modn) erenrm Criflwe &reu sweTUT g HE

@®; Sy @méss  Csmeuwmangid
Cunglwrengiorer blLibseamer d|b, d= 8.0ume

(a,n) aar  Hem9. Cogip dp  aaie

pan&Csrern sreuswpy d Sieyser @maEELD

TS ST ().

Prove that the linear congruence

ax =b(modn) has a solution if and only if

d|b where d =gcd(a,n). If d|b, then it has

d mutually incongruent solutions modulo » .
Or

amaaidlan 84 Canmsamsds gl BHlenia.

State and prove Chinese reminder theorem:.
Page9 Code No.: 30342 B



20. (=) D @ DDLU LIGT 6TEHT 6T6s. x% +1=0(mod p)

eTeTm @\(HLlg &ieu et igH@&Gs Siey Senowl
Coameuwmangid  Gungiorergiorer  Blubgener
p=1(mod4) cravs s _(Hs.

Let p be an odd prime. Prove that the

quadratic congruence x”+1=0(mod p) has a
solution if and only if p =1(mod4).

Or
(=) eMevgafer Canpmsmss s bl Hlmiels.

State and prove Wilson’s theorem.
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B.Sc. (CBCS) DEGREE EXAMINATION,
APRIL 2020.

Sixth Semester
Mathematics/Mathematics with CA — Main
NUMBER THEORY
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Time : Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer :

1. Every non empty set S of nonnegative integers
contains a ———— element.
(a) least (b) greatest

(¢) zero (d) infinity



(a) 2" ® 2
(c 2" d o

If ¢, is the nth triangular number, then ¢,

@) @ ) (” § 1]

n+1 n+1
(c) 2 (d ( 9 J

lem (a, b) = ab if and only if

(a) ged(a,b)=1 (b) ged(a,b)=a
(¢) ged(a,b)=0> (d) ged(a,b)=ab
5+ 1=

(@ 5 (b) 6

() 11 (d 31

The canonical form of 360 is
(a 300+60+0 b)) 3+6+0
(¢ 5x8x9 (d) 23.325

Page2 Code No.: 30342 E



10.

11.

The remainder when we divide 1'+2 !+...+100! by
12 1s .
(@ O (b) 9

() 11 @ 1
-15= —— (mod7).

(a) 64 by 20
(c) -64 d 0

If p and g are distinct primes with a” = a(modq)

and a? = a(mod p), then
a??=— (modpq).

(@ ao b 1

() a d o0

The least pseudoprime is

(a) 2 (b) 101

(0 341 (d) 1001

PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

(a) State and prove the first principle of finite
induction.

Or

(b) State and prove Pascal’s rule.
Page 3 Code No.: 30342 E



12.

13.

14.

15.

(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

Prove that a(a®+2)/3 is an integer for all

a>1.
Or

Find g.c.d. (12378, 3054) using Euclidean
algorithm.

Show that the number of primes is infinite.
Or
If p, is the nth prime number, prove that

p, < 22"

If ca=cb(modn), then prove that

a= b(modgj , where d =gcd(c,n).

Or

Solve the linear congruence 9x = 21(mod 30).

State and prove Fermat’s theorem.

Or

Factorize the number 12499.

Page4 Code No.: 30342 E
[P.T.O.]



16.

17.

18.

PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

(a)

(b)
(a)

(b)

(a)

(b)

(1) State and prove the Archimedean
Property.

(i1) Derive Newton’s identity.
Or

State and prove the binomial theorem.

Given integers a and b, not both of which
are zero, show that there exist integers x
and y such that ged(a, b) = ax +by.

Or

A customer bought a dozen pieces of fruit,
12 apples and oranges for Rs. 132. If an
apple costs Rs. 3 more than an orange and
more apples than oranges were purchased,
how many pieces of each kind were bought?

State and prove the fundamental theorem of
arithmetic.

Or

(i) Prove that V2 is irrational.

(1) Show that there are an infinite number
of primes of the form 4n + 3.

Page5 Code No.: 30342 E



19.

20.

(a)

(b)
(a)

(b)

Prove that the linear congruence
ax =b(modn) has a solution if and only if

d|b where d=gcd(a,n). If d|b, then it has

d mutually incongruent solutions modulo 7.
Or

State and prove Chinese reminder theorem.

Let p be an odd prime. Prove that the

quadratic congruence x*+1=0(mod p) has a
solution if and only if p=1(mod4).

Or

State and prove Wilson’s theorem.
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B.Sc. (CBCS) DEGREE EXAMINATION,
APRIL 2020.

Sixth Semester
Mathematics/ Mathematics with CA — Main
GRAPH THEORY
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Time : Three hours Maximum : 75 marks

PART A — (10 x 1 = 10 marks)
Answer ALL questions.
Choose the correct answer :

1. deg(v,)=3 deg(vy)=2; deg(vy)=2; deglv,)=2
eTeim HTen (@ Lematlaer Clamem euanyaafler ereamanflEans



The number of graphs a with four vertices having
deg(v,)=3 deg(vy)=2; deg(vy)=2; deg(v,)=2

(@ 1 (b) 2

() 3 d o

p&Caramropn p Ldraflger Camam cuepruied o cmer
Carhsaflen erameantldangsuilen <idleul gb

pGLD.

The maximum number of lines among all p point
graphs with no triangles is

10 yereflger Qaremm g wrsdHd 3 LeTeflger e Lig
Qararr_emeu erefled Ceul (h) LeTaflgaien erareniléma
G LD.

(

(

(@) 1-5@Wb 7-5EWb QLU L gGseaib 6w ereamr
() 1-&@w 10-5@w QL L gCgeab e eremr
Page2 Code No.:30343 B



Support T is a tree with 10 points among which
3 are pendent points then the number of cut points
in T'is equal to

(@ 3
b) 7
(¢) any number between 1 to 7

(d) any number between 1 to 10

TG LDISS6I EnLDUILD

(=) f.8 (=) &
(&) hig () &
The contre(s) of the tree

Page3 Code No.:30343 B



G eraLigy ( , q)—LSLJQu@ Fer cuanTy ereufley

(=) ¢=3p+6 (=) p=39-6

(F) q=3p—-4

If G 1s a maximal planar ( , q) graph then

@ g=3p+6 (b) p=3q-6
© p=q;6 @ q=3p-4

e (b, q)-euey G erenuig) =i @ el erafled

(1) ¢=3p-6 (=) ¢=2p-3
(@) q=2p-2 (F) q=3p+6
If a (p, q) graph G is self dual then

(@ g=3p-6 (b) g=2p-3
() g=2p-2 (d g=3p+6

G ereuig) e(m (p, q) QUENTT 6TEuTeD

Page4 Code No.:30343 B



IfGisa (p, q) graph then

D (P
(@) qZ[ZJ (b) q—[zj
D D
(© q<[2J (d) qs(2j

crafled G eraug) e CHTL({H cueny ere
SnP&sLILHE S

(@) gGsaib o H-é@ G = L(H)
(=) @wansg H-6@b G = L(H)
(@) @0 H-55 G=L(H)

() ebs @ H-é@ G = L(H)

A graph G is called a line graph if
() G=L(H) for some H

(b) G=L(H) forall H

(© G=L(H) for one H

(d) G =L(H) for two H
Page5 Code No.:30343 B



9. @m &ss15HL @pon aanailsmsuid Lereatlser

O (BHSTE) DFEM GUGTEwT 6TewT __ SGlD.

(=) 4 (<) 5

@) 3 () 2

A wheel has chromatic number if is
has an odd number of points.

(@ 4 (b) 5

(© 3 d 2

10. G eremiug) ¢p(m cueniy eTavtled

(=) x=A+1 (=) x=A+1
(@) x<A+1 (F) x=A
If G is any graph then

(a) x=A+1 (b) x>A+1
) x<A+1 d x=A

PART B — (5 x 5 = 25 marks)
Answer ALL questions, choosing either (a) or (b).

11. (=) epsbleun CantfleGLmeflwie GUETWLD
2-QamH&sLLlL_aneu ere HlemLdl.

Prove that every hamitonian graph 1is
2—connected.

Or
Page 6 Code No.:30343 B



12.

13.

(=)

G eramug) Qar@ssliulLamel e erafler G

QasrHEsIuLLemeu erer HlemLl.

If G is not connected then prove that G is

connected.

apgbleunm Csrhss auamruiain e alliflsELh
T @)(HEGLD ere Hlemidl.

Prove that every connected graph has a

spanning tree.

Or

G eerm @pHUDLDHD ETHSEeUT WLISHID Lilg
1 Qarawr_  yereflser @Genmbsulsd @) rewr(h

B (m&@D erenm Hlemial.

Prove that every non-trivial tree G has
atleast two vertices of degree.

K, cranpm cueny gemsdled cUanLSSESEHO0 GTET
1BlemLal.

Prove that the graph K is not planar.

Or
Page 7 Code No.:30343 B



(<=4)

G eraug) eelCeumm (PSP @H N—&HM) cTed

Q& et (p,q) ST eueny ererfled q:n(p——22)
n_

TASHTL(HS.

If Gis a (p,q) plane graph in which every

face is an n cycle then prove that

g -"p=2)
n-2
TS Gleum(m euanyuyd Cleul () euent ereu HlemLal.
Prove that every graph is an intersection
graph.
Or

Epsaeam cuanruien oi(Hss oienfl Sremr

Write the adjacency matrix of the graph
given below.

Page8 Code No.:30343 B



15, (Sl) SDESEMTL cUEDTEHE CUEHTERT GTeRT S eTand (s mesL
GUGTITEHT LI(GLIL| SHITEHT.

3

Write the charomatic partitioning which has
chromatic number 3 of the graph given

below.

Or

(<) A'=3°+37 eremug aBs UMTEGED G
voaIMmItiLg Caraneuwins jenowimg) ere HlemLdl.
Prove that A*-3°+34 cannot be the
chromatic polynomial of any graph.

Page9 Code No.:30343 B



16.

PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

(=)

G eraip e euany QSTOSSLILLL FTE @) (HHSMed
LDHMILD @(mBSTED oL HGw v -
U, LOMD v, erery o L sewmigents  LAfE@Lh
rhgGeurm AALGagd v - 6@ ydtaflauwib
Uy~ @@ Lataflenwiyd @evens@d e Cam(
BMHEGD TEHTL_(H.

Prove that a graph G is connected iff for any

partition of v into subsets v, and v, there is

a line of G joining a point of v; to point of v, .
Or

e ey CanllCLrallwueams @)\ mbsme wHHID

L®BSTE L HGw G0 ePLG)ILD
CamileCLraflwerms @) ma@D erer blemal.

Prove that a graph is hamiltonian if its

closure is hamiltonian.

Page 10 Code No.:30343 B



17.

(=)

G ereugy (1 (p, q) QU 6TENd. 6Tertled SLpFHETL
FoHMISHET FLOMGTLOMETENE GTET 6l erhLYl.

@) G emuorb

(i) G —eveBs @ Yarafsmeryb e safllss

LITEng (©)6nemTd & Lo
(i) G OsrhssuulLg wpmb p=qg+1
@iv) G apoHog wHmd p=qg+1.

Let G be a (p,q) graph. The following
statements are equivalent

(1) Gisatree

(i1) Every two points of G are joined by a
unique path

(11) Gisconnected and p=qg +1
iv) Giscyclicand p=g+1.
Or

ThEOeur  Wrsdler @LWSHNID @  LjeTer
sivag Qo 085085 ydaallsd Qnmssd

TASHTL(H.

Prove that every tree has a centre consisting
of either one point.

Page 11 Code No.:30343 B



18.

19.

(<)

@ cumraw Garergdlear Copuriibe udss
PEBSTO WHDID PigBETD LHGD DS G
sarsSled LdlEs (1plguibd ere bHlemLl.

Prove that a graph can be embedded in the
surface of a sphere iff it can be embedded in
a plane.

Or

p =3 ydraflser Qamam sers5Hled cuenyuisHdn g
aueruiled Ly 6-g LS FHophs LeTeflger
GDDHSULFID pPETMm Q)(HEHGLD cTandm_(hs.

Prove that every planar graph G with p >3

points has atleast three points of degree less
than 6.

G eratugl e(m (p, q)—@JmU GTG0I%. GTETled L(G)
aaiug @G (¢, gy)-ear aar Hopd. @

1(L .
q = E(Zd?) —q HGD.
=1

Let G be a ( ,q) graph. Then prove that
L(G) is a (q, qz) graph  where

1(& 0
ar =4 Zdi -q.
23

Or
Page 12 Code No.:30343 B



(=) G, aemug @@ (py, q,)-euer wpmb G, eemg)
@ (pl, ql) CUENTT GTEUTS.

i G UG, en (p+p..a+q,) «or
<A GID

() G, +Gy, @m (b+Dsaq+as p1Dy)
GUENIT A (GHLD

(i) G, xGy, @® (pPy: @y Portqs py) auedy
<A GLD

@) G[Gy] 9® (pipsr Pras+ Piq,) ey
@J,@Lb.

Let G, be a (p,,q,) graph and G, be a
(pz, ‘Jz) graph. Then prove that

@) G, uG, isa (p1 + Py,qq + qz) graph

i) G, +G, is a (p, +py,a +qy P D)
graph

(i) G, xG, isa (plpz, Q, Pyt Qs pl) graph

@iv) G,[G,] isa (plpZ, D,y + D5 ql) graph.
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20.

(=)

G erenm e cuanyuiledy M eremy e QUITBSSLD
BUQuE  Qumpssorl  @QmBSTD  LHMID
@mbsme LLHGL G - M -Qu@sEh uTns
G (m&sTg) erem HlemLdl.
Prove that a matching M in a graph G is a
maximum matching if and only if G contains
no M-augumenting path.

Or
K,, eeamm pupewpwrer euepulld o 6rer
s&Sgomen QLTSS nis6T6n eTewrenllEans &mer.

Find the number of perfect matchings in the
complete graph K,, .
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B.Sc. (CBCS) DEGREE EXAMINATION,
APRIL 2020.

Sixth Semester
Mathematics/ Mathematics with CA — Main
GRAPH THEORY
(For those who joined in July 2016 only)

Time : Three hours Maximum : 75 marks

PART A — (10 x 1 = 10 marks)
Answer ALL questions.

Choose the correct answer :

1. The number of graphs a with four vertices having
deg(v,)=3 deg(vy)=2; deg(vy)=2; deg(v,)=2

(@ 1 b)) 2
(¢ 3 (d 0



The maximum number of lines among all p point
graphs with no triangles is

p’ p’
(@) _Z_ () _7_
2] 2]
© _?_ (d) _?_

Support T is a tree with 10 points among which
3 are pendent points then the number of cut points
in 7T'is equal to

(a) 3

(b)) 7

(c) any number between 1 to 7
(d) any number between 1 to 10

The contre(s) of the tree

(@ f,g ®d) g,j

) hi g @ g

Page2 Code No.:30343 E



If G is a maximal planar ( , q) graph then

(@ q=3p+6 () p=3q9-6

(d ¢=3p-4

If a (p, q) graph G is self dual then
(@ gq=3p-6 () g=2p-3
(0 gq=2p-2 (d g=3p+6

IfGisa ( , q) graph then

(@) qZ(SJ (b) q=(§j
© q<@ (d) qs@

A graph G is called a line graph if
(@) G=L(H) for some H
(b) G=L(H) forall H

c G

I

L(H) for one H

(d G=L(H) for two H
Page3 Code No.: 30343 E



9. A wheel has chromatic number if is
has an odd number of points.

(@ 4 (b) 5
(c 3 a 2
10. If G is any graph then
(a) x=A+1 (b) x=2A+1
) x<A+1 d x=A
PART B — (5 x 5 = 25 marks)
Answer ALL questions, choosing either (a) or (b).

11. (a) Prove that every hamitonian graph is
2—connected.

Or

(b) If G is not connected then prove that G is
connected.

12. (a) Prove that every connected graph has a
spanning tree.

Or

(b) Prove that every non-trivial tree G has
atleast two vertices of degree.

Page4 Code No.:30343 E
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13.

14.

15.

(a)
(b)

(a)

(b)

(a)

(b)

Prove that the graph K is not planar.
Or

If Gis a (p,q) plane graph in which every
face i1s an n cycle then prove that
n(p - 2)

n-2
Prove that every graph is an intersection
graph.

q:

Or
Write the adjacency matrix of the graph
given below.

o,
g
Write the charomatic partitioning which has

chromatic number 3 of the graph given
below.

Prove that A*-3%®+34> cannot be the
chromatic polynomial of any graph.
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PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

16. (a)
(b)
17. (a)
(b)

Prove that a graph G is connected iff for any
partition of v into subsets v; and v, there is

a line of G joining a point of v; to point of v,.
Or

Prove that a graph is hamiltonian if its
closure is hamiltonian.

Let G be a ( ,q) graph. The following
statements are equivalent

1 Gisatree

(i1) Every two points of G are joined by a
unique path

(i11) Gis connected and p=qg+1
(iv) Giscyclicand p=g+1.
Or

Prove that every tree has a centre consisting
of either one point.
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18.

19.

(a)

(b)

(a)

(b)

Prove that a graph can be embedded in the
surface of a sphere iff it can be embedded in
a plane.

Or

Prove that every planar graph G with p >3

points has atleast three points of degree less
than 6.

Let G be a ( ,q) graph. Then prove that
L(G) Is a (q, q2) graph  where

(&
a; =4 zdi —-q.
23

Or

Let G, be a (p,,q,) graph and G, be a
(p2, CI2) graph. Then prove that

6] G, UG, isa (p1 + Dy,q; + q2) graph

() G, +G, is a (p +Dy @ +dy Dy Ds)
graph

(i) G,xG, isa (p,p,, q, Py + g5 p;) graph

@iv) G,[G,] isa (plpz, Dy Qs+ Di (I1) graph.
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20.

(a)

(b)

Prove that a matching M in a graph G is a
maximum matching if and only if G contains
no M-augumenting path.

Or

Find the number of perfect matchings in the
complete graph K,, .
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B.Sc. (CBCS) DEGREE EXAMINATION,
APRIL 2020.

Sixth Semester
Mathematics —Main
Major Elective-1II — FUZZY MATHEMATICS
(For those who joined in July 2016 only)
Time : Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks)
Answer ALL questions.
Choose the correct answer.

1. QarhssiulL s A wWer erd@er (@@L
2 L &EThI&(EhHLD CTETLIg)
(=) A Wer S(H&E sanTd
(=) A Wer Qgm Byl
(@) A Wer uamwed & Ly
(") Qapded agadiome



The family of all subsets of a given set A is called
the

(a) power set of A

(b) relative complement of A

(¢) characteristic function of A

(d) none

A eaarn semsder @ CeupliulL GQeupdldveom
o | gamrhgaflen &@HWbULD

(=) A Qe AN

(=) A Wer a1 Liedlwer Qumase

(@) =6 GEObUD

(M) @aupdld argeubdma

A family of pairwise disjoint non empty subsets of
aset A iscalled

(a) a partition of A

(b) cartesian product of A
(¢) nested family

(d) none of these

erpsCeurm A e F (%)

(@) “A="NA () “A=""A
@ “A=N7’A m) “A=U"A
B<a p<a
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For A € F(x)

(a) “A="NA b)) “A="*A
e “A=N"A @ “A=U"A
p<a p<a

f: X oY eramug Blevoowpn &r o erafled, erbs6eu(m
A e F(X),iel womb B, e F(X),B, <By,=s
OVGILENE

(@) f(B)cf(By)

(=) f(B)2f(By)

(@) f(B)=f"(By)

(m) (B < f(By)

Let f: X — Y be an arbitrary crisp function then

for any A; e F(X),iel and B, e F(X) if
B, < B, then

@ B cf(By)
®) (B2 (By)
© f(B)=f(By)
@ (B f(By)
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s e A, Be IR,A<B

(=) “A<’B
(=) “A<B
(@) “A="B

()  Qaeunde ergiajblldane
Forany A,Be IR, A<B,
(a) “A<’B b) “A<“’B

o0 “A=°"B (d) None

euGeurm wrprwer HiFiGuyb QereaTig.mLLg)
(=) SHsulsb e swblaa

() @OPHSULED @ soflow

(&) e@ soflow

(%) @apdod ageyfidma

Every fuzzy complement has

(a) atmost one equilibrium

(b) atleast one equilibrium

(¢) equal to one equilibrium

(d) none
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W=(3,.1, .2, .4) aafld h,(6,.9,.2,.7) =
(1) .54

(=) 5.4

(@) 45
() 4.5

If W=(3,.1,.2, .4) then h,(6,.9,.2,.7) =
(a) .54 (b) 54

© 45 d) 4.5
A=1[2,5] wpmibd B=[1,3] erafle> A+ B=
(=) [3,8]

(=) [5,6]

@) [7,4]

() [2,15]

If A=[2,5], B=[1, 3] then A+ B=

(@ [3,8] b) [5,6]

© [7,4] d [2,15]
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10.

(<) Di(X)
(=) B;(X)
@) % (X)
(r) i (X)

For each vector X:<x1,x2,...,xn>, the degree is

denoted by
(@ Di(X)
(¢ B (X)

(© N(x;,x))

N (x;, xj)

(b)  d;(X)
d Z;(X)

(<) N(xi’xj) n

N(xi7xj)
2n

(b)  N(x;,x;)n

N(xi7xj)

@ 2n
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11.

12.

PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 250 words.

(=)

(=)

(=)

wrorewer samsdnarear smsans el

Describe the concept of fuzzy set.

Or

Gele] sasms eumTUD. G6aley SasIH@L0D
Gele] oors SaTSHDGDL  THSHEST(H
Q&r(.

Define convex set. Give an example of convex
set and non convex set.

A, B e F(X) erans. apsCeurm «a, f<[0,1],
“(AuB)=" AU’B aar fineys.

Let A, Bef(X) then prove that
“(AuB)="Au“’B forall a, f[0,1].

Or
f: X > Yeaearug Hoowbn &1y eTens.
TSToUG) A e F(X) @ Bligliy Csrerensuimed

wroTGE e S L f NN
f(A)= Uf((HA) erery Ferurl e Hlanmey
ae[0,1]

Qe erer Hlmie|s.
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13.

Let f: X —»Y be a arbitrary function then

prove that for any A € F(X), f fuzzified by

the extension principle satisfies the equation

f= Jre.4.

ae[0,1]
wrorEwer BlyiGuier pse WLHMID @ rewTLmbd
aunsILHSS0 CEHmEns eT(pSIs,

State first and second characterization

theorem of fuzzy complements.

Or
Imin (@, b) < i, (a, b) <min(a, b) HlmA.
Prove that i, (a, b) <i,(a,b) < min(a, ).
apigl  @enGeuafldiey  prem@ — eramsanils
Qaweour( CETeTnSSMET 6T(LPGIS.

Define four arithmetic operations in a closed

intervals.

Or
Page8 Code No.:30369 B



, forx<-landx >3
(=) Ax) =422, for—1<x<1 LHmILD
e forl<x<3
0, forx<landx>5
B(x) =%, forl<x<3 erafléd
B for3<x <5

SlmeusEpaL Ll a -Gleul () srams.

0, forx<-landx>3
If A(x) =422, for—-1<x<1 and
forl<x<3

3—x
2 bk

0, forx<landx>5
B(x)=%1 forl<x<3
B for3<x <5

find their « -cuts.

15. (©) wmor@wer  Cpfilwu  Qeweod L sonsms
QuE LI

Define fuzzy linear programming problem.

Or
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(<) Epsmanib Crllu Qewadl L samdms euenyuL
wpeopwid § &s.

HELNNETEIG Z =x; —2x, s Quur@mser
3x;, — x4 21,
2%, +x, <6,

0<x, <2,

0<x,

Solve the following by graphical method
Min Z = x; — 2x,

subject to 3x; —xy 21,
2x, + x4 <6,
0<x,<2,
0<x,
PART C — (5 x 8 = 40 marks)
Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 600 words.

16. (©) sear Qeweur’iger gsreug ol GCamumeni
T(LPGIS.

Write any eight fundamental properties of
crisp set operations.

Or
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17.

(<)

wrprGwer sard A <earg IR e Coe @eiley
craflle, erbgbeunm x1, x, € IR wHmidb A €[0,1]
A(Ax+(1-2)x,) > min[A(x,), A(x,)]  erar
Blme|s. @ser wnSmLWWD Hne|s.

Prove that a fuzzy set A on IR is convex iff
A(lx+(1-2A)x,) > min[A(x,), A(x,)] for all
x,,%, € IR and all 1 €[0,1].

f: XY earug Heoowbppy &r Y erans.

THTeUZ NG A e F(X), BLig iy
Qamerenswimed wrHrwer pssliLl L [ o erg
TfA]=f("TA) earp swerum el Hepey
QEwd erem Hlmieys.

Let f: X — Y be an arbitrary crisp function.
Then for any A e F(X), f fuzzified by the

extension principle satisfies the equation

I MI=f(""A).

Or

A, Be E}(X), etafled “(ANB)=" An“B
cremieng Hl(mLal.

Let A, Be F(X), then prove that
“AnB)=""An’B.
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18.

19.

20.

(=1)

<i, u, c> & i, u, cyfuar pOSsT BasliulL

eddl  wHmbd  prarurl(h  eddeow  Hlepmey
QEwd erem Hlmieys.

Prove that (i, u, c> satisfies the law of
excluded middle and the law of contradiction.

Or
c erarug Gsm Flwmer wrorCwer Byl
crafler ¢ yemgl safl Foblanuidr @) (mESEWD erem
Bloieys.
Prove that if ¢ 1is a continuous fuzzy

complement then ¢ has a unique
equilibrium.

MIN (A, B) = MIN(B, A) wpmid
MAX(A, B) = MAX(B, A) aan Hen.q.

Prove that MIN (A, B)= MIN(B, A) and
MAX(A, B) = MAX(B, A).

Or

wrorelwer gwearureL LHm edleul.
Explain about fuzzy equations.

Geurs piybaiBssed undl edleifl.

Explain about multiperson decision making.
Or

saflwuns (pgbeibhsssd unm alleufl.

Explain about individual decision making.
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(7 pages) Reg. No. :

Code No.: 30369 E  Sub. Code : JMMA 6 A

B.Sc. (CBCS) DEGREE EXAMINATION,
APRIL 2020.

Sixth Semester
Mathematics -Main
Major Elective-1I1 — FUZZY MATHEMATICS
(For those who joined in July 2016 only)
Time : Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks)
Answer ALL questions.
Choose the correct answer.

1.  The family of all subsets of a given set A 1is called
the
(a) power setof A
(b) relative complement of A

(¢) characteristic function of A

(d) none



A family of pairwise disjoint non empty subsets of
aset A iscalled

(a) a partition of A

(b) cartesian product of A
(¢) nested family

(d) none of these

For A € F(x)

(@ “A="NA (b) “A=""A

e “A=N7%A @ “4=U"A
B<a p<a

Let f: X —Y be an arbitrary crisp function then
for any A, e F(X),iel and B, e F(X) if
B, < B, then

@ f(B)cf(By)
®)  f(B)2f(B,)
© (B =f"(By)
@ f(B)cf(By)
Forany A, Be IR, A<B,
(@ “A<’B by “A<“’B
(o0 “A=°B (d) None
Page 2 Code No.: 30369 E



Every fuzzy complement has

(a) atmost one equilibrium

(b) atleast one equilibrium

(¢) equal to one equilibrium

(d) none

If W=(3,.1,.2, .4) then h,(6,.9,.2,.7) =
(a) .54 (b) 5.4

(c) 45 (d 4.5

If A=[2,5], B=[1,3] then A+ B=

(@ [3 8] (b) [5,6]

© [7,4] (d) [2,15]

For each vector Xz(xl,xz,...,xn>, the degree is

denoted by
(@ D;X) (b) d;(X)
(© B;j(X) d  Z;(X)

Page3 Code No.:30369 E



10.  S(x;,x;) =

(a)

(©

N(xiaxj)

SRR ®  N,x)n
n

NG %) @ St

PART B — (5 X 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 250 words.

11. (a)

(b)

12. (a)

(b)

Describe the concept of fuzzy set.

Or

Define convex set. Give an example of convex
set and non convex set.

Let A, Be“f(X), then prove that
“(AuB)=" Au“’B for all a, f€[0,1].

Or

Let f: X —Y Dbe a arbitrary function then
prove that for any A e F(X), f fuzzified by
the extension principle satisfies the equation

f= JrG.A.

ae[0,1]

Page4 Code No.:30369 E
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13.

14.

15.

(a)

(b)
()

(b)

(a)

(b)

State first and second characterization
theorem of fuzzy complements.

Or

Prove that i_. (a,b) <i (a,b) <min(a, b).

min

Define four arithmetic operations in a closed
intervals.

for x <-1and x >3
If A(x)= %1, for —-1<x<1 and
&z, for1<x<3
0, forx<landx>5
B(x) =%, for1<x<3
s for3<x <5

find their « -cuts.

Define fuzzy linear programming problem.

Or
Solve the following by graphical method
Min Z = x; — 2x,

subject to 3x; —x, 21,
2%, + x4 <6,

0<x, <2,

0<x,
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PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 600 words.

16. (a)
(b)
17. (a)
(b)
18. ()
(b)

Write any eight fundamental properties of
crisp set operations.

Or

Prove that a fuzzy set A on IR is convex iff
A(Ax+(1-2A)xy) > min[A(x,), A(x,)] for all
Xy, %5 < IR and all 1 €[0,1].

Let f: X — Y be an arbitrary crisp function.

Then for any A e F(X), f fuzzified by the
extension principle satisfies the equation

“CUAI=F(TA).

Or

Let A,Be“F(X), then prove that
“AnB)=""An“’B.

Prove that (i, u, c> satisfies the law of
excluded middle and the law of contradiction.

Or
Prove that if ¢ 1is a continuous fuzzy
complement then ¢ has a unique
equilibrium.
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19.

20.

()

(b)
(a)

(b)

Prove that MIN (A, B)= MIN(B, A) and
MAX(A, B) = MAX(B, A) .

Or
Explain about fuzzy equations.

Explain about multiperson decision making.

Or

Explain about individual decision making.
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(6 pages) Reg. No. :

Code No.:30370 E  Sub. Code : JMMA 6 B

B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2020.
Sixth Semester
Mathematics — Main
Major Elective — IIT : ASTRONOMY - II
(For those who joined in July 2016 only)
Time : Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer :

1. In May 15, The value of E
(a) —-14™M21° (b) +3M45°
(c) —-6m22° (d) +16m22°

2. In E=E +E,where E,is called the equation of
time due to

(a) Eccentricity (b) Obliquity
(c) Acutity (d) None



Lunar month is about days

(a) 28% (b) 29%
©) 30% () 31%

If elongation is 90°, then the moon is said to be

(a) Conjuction (b) Opposition

(¢) Quadratures (d) None

The minor lunar ecliptic limit is
(a) 18731 (b) 15°24'

(c) 12°% (d) 9730

The minimum number of eclipses in a year is
(@) 2 (b) 7

(c 3 d 5

The inner planets are

(a) Mars, Jupiter (b) Mercury, Venus

(¢) Saturn, Uranus (d) Neptune, Pluto
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8. The maximum elongation is 0 =

(a) sin™ [gJ (®) cos™ [2)
a a
(c) tan_l(éJ (d) cot_l(éj
a a
9. 1s the simplest form of sundial
(a) Horizontal (b) Equatorial
(c) Zenith Sector (d) None
10. is a simple instrument used by

Greeks and ancient Hindus.
(a) Telescope (b) Microscope
(¢) Sundial (d) Moondial
PART B — (5 x 5 = 25 marks)
Answer ALL questions, choosing either (a) or (b).

11. (a) Express in sideral time an interval of
16"18™24° of mean time.

Or

Page3 Code No.: 30370 E



12.

13.

14.

15.

(b)

()

(b)

(a)

(b)

(a)

(b)

(a)

(b)

If © 1is the sun's longitude, prove that

cot B, =cot2 © +cosec2 © cot‘o’%.

Lunar liberations — Explain.
Or

Find the horizontal parallax of moon by
meridian observation.

Prove that the maximum number of eclipses
in a year is 7.

Or

Find the condition for the totality of lunar
eclipse.

Explain Bode's Law.
Or

Find the relation between the sideral and
synodic periods of a planet.

What is a spectroscope. Explain it uses.
Or

Derive the latitude of a place.

Page 4 Code No.:30370 E
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16.

17.

18.

PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b)

()

(b)

()

(b)

()

(b)

If t,t,are the hourly variations in the
equations of time when the sun is at perigee

t, -t w
and apogee show that e=——2tan®’—,
I +t,

assuming that the equinoctial line to be
perpendicular to the apse line of earth's orbit.

Or

Prove that E = —2esin(l-k)+tan? % sin 2/ with
usual notation.
Discuss the different phases of moon.

Or

Prove that the phase of the moon = ﬂ.

Prove that the length of the earth's shadow is
215 time the radius of the earth.

Or

Derive the condition for the occurences of
lunar and solar eclipses.
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19.

20.

(@)

(b)

()

(b)

Find the different phases of a planet in one

synodic revolution.

Or

Prove that the phase of a planet = M.

Explain constellations.

Or

Write short notes on

(1) Helio meter

(i1) Chronograph

(11) Radio telescope.
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(6 pages) Reg. No. :

Code No.: 30371 E Sub. Code : JMMA 6 C/

SEMA 6 C
B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2020.

Sixth Semester
Mathematics — Main
Major Elective — IIT - MATHEMATICAL MODELLING
(For those who joined in July 2016 onwards)
Time : Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer :

1. The radio-active decay for white lead 1is

(a) 4 Years
(b) 8 Years
(¢) 11 Years
(d) 22 Years



The time period for simple harmonic motion is

(a) 27[\/§ (b) 27r\/g
g a

1 |a 1 (g
— £ d — &
(c) o7\ g (d) or\ g
In SIS-Model, @:
dt
(a) BSI+yI ) —pSI+yI
(¢ BSI-y1 (d) —-pSI-yI

In Domar Macro Model, I(z) =
@) Y(t) (b) -Y()
© S() @ -S(t)

The acceleration of the planet towards the sun is

@ 92 w L
r r

© & @ £
r r
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10.

If e=1 , then the path is
(a) Parabola (b) Hyperbola
(¢c) Ellipse (d) None of these

In the inverse square law, central force F=

@ £ ® =
r r
© @ =
JZ H

In Samuelson's Interaction Models, Y(t)=

@ C() M 1)
© Clt)+I(t) @ Ck)-1()

A graph in which every pair of its vertices is joined
by an edge is called

(a) Digraph (b) Regular

(¢) Complete (d) Signed graph

The Euler's formula for a polygonal graph is

(a) V+E+F=2 by V+E-F=2
(¢ V-E+F=2 d V-E-F=2
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11.

12.

13.

14.

15.

PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).
Each answer should not exceed 250 words.

(a)

(b)
(a)

(b)
(a)

(b)
(a)

(b)
(a)

(b)

Find the orthogonal trajectories  of
2 2

x Y

a’+4 b+

=1, A— parameter.

Or
Explain population growth Models.

Explain the stability of Market Equilibrium.
Or

Discuss Domar Macro Model.

State and prove Kepler's third law of
planetory motion.

Or
Discuss the circular motion of satellites.
Derive the Harrod Model.

Or

Discuss the Samuelson's Interaction Models.

Write a note on balance of signed graphs.

Or

Define planar graphs and draw two non
planar graphs.

Page4 Code No.:30371 E
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16.

17.

18.

PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b)

Each answer should not exceed 600 words.

(a)

(b)

(a)

(b)

(a)

(b)

Discuss the motion of a rocket when gravity is
taken into account.

Or

Derive the equation of Simple Harmonic
Motion.

Derive Richardson's Model for Arms Race.

Or

Prove that S(t)= e +1)

=T and
n+e" gy

I(t)_ (n+1)e(”+1)ﬂt

= for simple Epidemic
n+e™ gt P P

Model.

Prove that the radial and trasverse
components of acceleration are r"-r@% and

1dy(,
——\rd').
r dt( )
Or
2
Prove that 39L2L+u=h2F 5
u
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19.

20.

(a)

(b)
(a)

(b)

State and prove Hardy-Weinberg Law.
Or
Define the Cobweb Model.

Explain the application of Directed graph to
detection of cliques.

Or

Discuss the weighted digraphs and Markov
chains.
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Time : Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer :

1. f(z)=2% aafe ulx,y) e iy

(@) x*+y° (<) x*-y°
(&) 2xy (F) x+iy
If f(z) = 2%, then the value of u(x,y)
(@) x%+y° b) x* -y

(©  2xy (d) x+iy



2.

f(z) =zImz ereyilb &MY eThg  Leratludléd
UM F555]

(=) 2 (=) 0
(@) <owengg yetaflser (F)  ggildema
f(z) =z Imz is differentiable at

(@ =z ®b) 0

(¢c) all point (d) none

f(z)= 1 womb C eramug) 2] =r erayib eul Lib erafléd

<
If(z)dz & oSl
C
(=) 0 (=) 27mi
(@) -2mi () 4ri

If jf(z)dz where f(z):l and C is the circle
z
o
|z| =r, then J-f(z)dz =
C
@ O (b) 271

(0 -2xi (d) 4

Page2 Code No.:30578 B



f eremugl @@ TSI (Pl GUEETENET eSS
yereflasefigbd LigLiy sy erefled J-f(z)dz &1 Lo
C

(o) 27i () 7t
@) 0 (F) —2ri

If f a function which is analytic at all points inside

and on a simple closed curve C, then j f(z)dz =
c

(o O (d -2rxi
2 n
1+ 5+ 2 4 +—t..=?
1! 2! n!
(o) e~ (=) e
1 1
(&) . (F) 2
2 n
1+—+—+...... + 2 =2
! ! n!
(@ e~ (b) e°
© = @ -1
4 4
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f(z)= 2tl EAGRILEEED

_22—22
(=) 0,2 (=) 0,1
(@) 0,-1 (rF) 0,2
The poles of f(z)= §+1
z° -2z

(@ 0,2 b)) 0,1
(© 0,-1 (d 0,-2
f(z)zg_—Zi erefled Res{f(z);—2+\/§}=?

z°+4z+1

I -1
(<) 7 (=) 7

2r -2
(@) Nl (FF) 7
If f(z)=——2— then Res{f(z)}—2++3}=?

z°+4z+1

i -1
(@) E (b) E

2r -2

o dH =L
(c) 5 (d) 7
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EEEA
(@) 27i () 27
(@) =i (w) —7xi
The value of I Czizz
EEEA
@ 27i (b) -2xi
() i d -7z
w= i—z erem o pLoMHDSSen Hlaneols Liataflse
(=) 1,1 (<) 0,1
(&) 0,-1 () 1,21
The fixed points of the transformation w = 1 tz

(@ -1 b 0,i

© 0,-i @ i,2i
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10.

11.

@Cr

@@ Beoelydeiaws Oarare  (Fopmmulg)

@rlenl 6 Lilg 2 (HLOTHOLD eTETLG)

(=)

(@)

LpeueaTa (<) ofuraimana)

CrrGsam( (/F)  Beeul L b

A Dbilinear transformation with only one finite
fixed point is called

(a)
(©

parabolic (b) hyperbolic
straight line (d) elliptic
PART B — (5 x 5 = 25 marks)

Answer ALL questions.

flz)=2" eayb emnGer CR  awarum eni

FAUTTSS.

Verify CR equations for the function
flz)=2%.

Or

@ Uu@duler L (H wrhledlenwsd CsmeT LELL
gmirL rdled erem Hlmieys.

Prove that an analytic function in a region
with constant modulus is constant.
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b

[ £(e)a

a

b

< “f(t]dt ereu Hlmies.

a

b

[ Fle)at

a

b

< [Ife)ar.

a

Prove that

Or

C eeug) Cpiwenn &Mihs eul L b |z—i|=2

ez

arafled | dz & wd9@s.
C

22 +4

z

e

2

dz where C is positively
z°+4

Evaluate J.
C

oriented circle |2 — i| =2.

z=1 g Qurmsg, f(z)z% erauglen GlLwier

Qg ellfleunsasdenend sramms.

Find the Taylor’s series expansion for

fz)= 1 about z=1.
z
Or

Page7 Code No.:30578 B



14.

15.

(<)

z

ze

(e -1)

HTETS.

TEMISET TFFHMS S Fl(Heumisaflad

z

Find the residue of % at its pole.
z—-1

dz
22+ 3

C eremmuigy |z| =2 araflé I & EHIADH 5.
c

Evaluate .[ i where C 1s |2| =2.
“ 2z +3

Or
27
de
wHLEHs | ———.
ALA6 -([5 +4sind
27
Evaluate IL
o0 +4sind
2, =2,2,=1, 23 =2 TGS Leraflgefl e
w, =1, wy =1, wy =-1 craier  (pevpCGw
rEDTHLUIG 2 (HLOTHDHLD &STewTs.

Find the bilinear transformation which maps
the points 2z, =2, 2, =1, 2, =-2, onto
w, =1, w, =1, wy = -1 respectively.

Or
Page8 Code No.:30578 B



16. (=)

Find the fixed points of w =

1 . . . . .
w = GTGTLISET BlenevLiL|eTartleniid &metTs.

1
z-2

PART C — (5 x 8 = 40 marks)
Answer ALL questions.
r>0 LHMILD 0<6<27 crerfled
f(z) = \/?(COS% +1isin gj GTEITLIG)
amsll_ss658 aar Bmes. Coab f(2) &
HTETTS.
e .. 6
Show that f(z)=+/r cos_ +isino where

r>0 and 0<8 <27 1is differentiable and
find f'(2).
Or
f(2) GTGTLIG) UL &y erafled
62

o2 2|2 o2
(2 2 T s

If f(2) 1s  analytic.  Prove that
o &* LA PWRT
Page9 Code No.:30578 B



17.

18.

19.

(=)

(=)

srafluier Csposms a(pdl fipials.

State and prove Cauchy’s theorem.
Or

QrCrrrellen Canmsens er(pd Hlmie,s.

State and prove Morera’s theorem.

@y e Cappsems erpd Hlmels.

State and prove Laurent’s theorem.

Or
sraqluien arées Coppsms sl Himiels.

State and prove Cauchy’s residue theorem.

2z

NN

0

do
13+ 5sin@

2r
Evaluate j

0

dé
13 +5sinf

Or

CcosXx V4
2dx:—.
1+n 2e

@@m&?

CcosXx T
5 dx = —.
1+n 2e

Prove that _[
0

Page 10 Code No.: 30578 B



20.

(=) Wemeumeuar Qumg) alge CariiLseT erafld iger
Yeraflaeners srams. Co@ib eudlls yeraflser

@®LIEET AFHENETWLD &TEHTS.
0 w-z+t
i) w=e".

Find the points where the
mappings are conformal. Also
critical points of any.

0 w=z+l

1) w=e".

Or

following
find the

ahs @M FEPTBUL 2 HLIHDIPL  GNEE

lSlgsmss C(sThH&ED erar Hlmie|s.

Prove that any bilinear transformation

preserves cross ratio.

Page 11 Code No. :

30578 B



(6 pages) Reg. No. :

Code No. : 30578 E Sub. Code : SMMA 61

B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2020.
Sixth Semester
Mathematics — Core
COMPLEX ANALYSIS
(For those who joined in July 2017 onwards)

Time : Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer :

1. If f(z)= 22, then the value of u(x,y)
@ x*+y’ b)  x*-y*
() 2xy d)  x+iy
2. f(z)=2zImz is differentiable at

(@) =z (b) 0
(¢) all point (d) none



If .[ f(z)dz where f(z)zl and C is the circle
z

c
|z| =r, then If(z)dz =
c

(@ O (b)
() -2rxi (d)

27l

4ri

If f a function which is analytic at all points inside

and on a simple closed curve C, then I f(2)dz =
c

(@ e~ (b)
© @
z
The poles of f(z)= 22 +1
z° -2z
(@ 0,2 (b)
(¢ 0,-1 (d)

Tl

- 271

0, 2

Page2 Code No
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10.

If f(Z)Z%,then ReS{f(Z),_2+'\/§}:?
z2°+4z+1
i -1
a) —— b)) —
(a) 7 7
2z -2z
0 —= d —=
V3 NE)
The value of (zizz
127
(a) 271 (b) -2ri
(¢ 7xi d -1
. . . 1+z
The fixed points of the transformation w = 1
-z
(a) ia - i (b) O, i
(¢ 0,-1 @ 1,21

A Dbilinear transformation with only one finite
fixed point is called

(a) parabolic (b) hyperbolic

(c) straight line (d) elliptic

Page3 Code No.:30578 E



11.

12.

13.

(a)

(b)

(a)

(b)

(a)

(b)

PART B — (5 X 5 = 25 marks)
Answer ALL questions.

Verify CR equations for the function
f(z):zg.
Or

Prove that an analytic function in a region
with constant modulus is constant.

b

[ £(e)at

a

b

< [Ife)ar.

a

Prove that

Or

z

Evaluate I
C

5 dz where C is positively
2" +4

oriented circle |z - i| =2.

Find the Taylor’s series expansion for

f(z)zl about z=1.
z

Or

z

Find the residue of ——— at its pole.
z-1

Page4 Code No.:30578 E
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14.

15.

16.

()

(b)

(a)

(b)

(a)

(a)

Evaluate I
% 22+ 3

where C is |z| =2.

Or

2r
Evaluate I

0

de
5+4sin6

Find the bilinear transformation which maps
the points 2z, =2, 2, =1, 23 =-2, onto
w, =1, w, =1, wy = -1 respectively.

Or

Find the fixed points of w = -,
z-21

PART C — (5 x 8 = 40 marks)

Answer ALL questions.

Show that f(z)= Jr [cosg +1isin gj where

r>0 and 0<6<2xr 1s differentiable and

find f'(2).
Or

If f(2) is  analytic.  Prove that
0> 0 22 Y2
Page5 Code No.:30578 E



17.

18.

19.

20.

(a)

(b)
(a)

(b)
(a)

(b)

(a)

(b)

State and prove Cauchy’s theorem.
Or

State and prove Morera’s theorem.

State and prove Laurent’s theorem.
Or

State and prove Cauchy’s residue theorem.

27

Evaluate J.L .
0 13+ 5sind
Or
Prove that I cosxz dx = l.
0 1+n 2e

Find the points where the following
mappings are conformal. Also find the
critical points of any.

O w=z+s
Z

z

1) w=e".
Or

Prove that any bilinear transformation
preserves cross ratio.
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B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2020.
Sixth Semester
Mathematics — Core
NUMBER THEORY
(For those who joined in July 2017 onwards)
Time : Three hours Maximum : 75 marks

PART A — (10 X 1 = 10 marks)

Answer ALL questions.

Choose the correct answer

1. 41+42+...+78 e iy
(e1) 3081 (=) 2261
(@) 2061 (w) 1661
The sum of 41+42+...+78 is
(a) 3081 (b) 2261
(c) 2061 (d) 1661



n e@m Wms (pp e Cbaib '<n o Wams 1P
T ererfled ne, +nc, ; e L

(é") T’L+1Cr (éc‘b) n+1cr+l

(@) ncr ( FF) ncr+l

If nis a given positive integer, and r<n is also a

positive integer, than the value of nc, +nc,
(@ n+le, (b) n+lc,,

(¢ nc (d) nc,,

r

S.Qum.eu (—8, —36):

(=) -8 (=) —4
(@) 4 () 8
ged (-8,-36)=

(@ -8 b -4
o 4 (d 8

K yfuvders @ ear  eafle  B.Cume.
(ka,kb)="

(=) K 8.Qum.a (a,b) (<=1) |K| BS.Qum.el (a,b)

(@) B8.Qume (a,b) (%)  k* 8.Qume (a,b)

Page 2 Code No.:30579 B



For any interger k # 0, ged (ka, kb)="?
(a) K.ged(a,bd)

b |K|ged(a,b)

© ged(a,b)

d k’ged(a.d)

etawr 30 G GHMMEUTET 2 6Tem eMenDLILINL. LIST
crargaflen eramanflEansimeng).

(=1) 8 (=) 9

(@) 10 (rr) 11

The number of odd prime less than 30 is
(@) 8 (b) 9

(¢ 10 d 11

UESs® Celeuliug, eealdeurm @ren LiLenL

Wlena ecramrenemtu|d eflFAmLliriuL
TGN GT(PS (PG ULLD.
(=) 4n+1

(=) 4n+3
(@) 4n(or)4n+2
()  @eeuCwgib @eene
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According to division algorithm, every positive
even integer can be uniquely written as

(a) 4n+1 (b) 4n+3

(c) 4n(0r)4n+2 (d) None of these

6x= (mod 21) GTGHTD
WPHADTHeLWTENE) SiTe|smerd CQSmeHTLgm@LD.

(=) 3 (=) 2

(&) 6 () 8

The congruence 6x= (mod 2 1)
has solutions.

(@ 3 (b)

(c) 6 d 8

2 W&HST LFSNs eTamentlan LSSTD @Q&sHh a,, =

(=) ZQ:Kak (mod11)

k=1
9

(=) ZGk (mod 1 1)

k=1

@) Z(K+1)ak (modll)

9
k=1

(rF) iKak (modl 1)
k=1

Page4 Code No.:30579 B



In ISBN, the tenth digit aq

(a) iKak (mod11)
k=1

9

® > a,(modll)

k=1

© zgl(K +1)a, (mod11)
k=1

(d) IZO:Kak (mod11)

k=1

¢ (225) én AL

The value of ¢ (225) is

(@) 15 ®) 45

(© 75 (d 120

1s

given by

Page5 Code No.:30579 B



10.

P on ebeplumr  ust e eraflé
177 427 4, .+(p—1)p_1 o Pagsen Curg
HenL_&@G B wmg)?

(o) 1 () 2

@ 21 () p-1

If P is an odd prime find the remainder when
17142770 4 +(p-1)" is divided by P.

(@ 1 (b) 2

© 21 @ p-1

PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).
(=) 1) wsd n Qua cramsailer FmHSD  6(H
Wp&ECHTERT @6 6TErT D ELD eTer HlemLal.
1) <AQss055 Qran® (WpsCHTamT eTemsartcn

G (HBe0 @ (P(PEDWTET QUTEHSD  6T6
BlemiS.

(1) Prove that the sum of first n natural
numbers is a triangular number.

(1) The sum of any 2 consecutive
triangular numbers is a perfect square.

Or

Page 6 Code No.:30579 B



12.

(=) Simarsg N2 @b

2) (3) (4 n\ (n+l i .
+ + +...+ + a1 LY
2 2 2 2 3
HITGHTS.
For n=2, Find the value of
2 3 4 n n+1
N e s I B :
2 2 2 2 3
abc gfwuer ysduwpn gCsayd @rar(
WPPSEHEETS Qe messr_ W TGOS ET
d= B8.Qumeu. (a,b,c)
d= 8.0ume.(8.0umea) (a,b),c)

= 5.Qumeu. (a,b,c):(a, B.Qumel. (b,c)) erem

Hlem L& s.
Let a,b,c be integers no two of which are

zero. Show that d=gcd(a,b,c)
d = ged(ged(a,b)c)
= ged(a, b, ¢)=(a,gcd (b,¢))
Or
8.Qum.au. (a,b) 8.8.1. (a, b)=ab eren Hemiq.

Prove that ged(a,b).1cm(a, b)=ab  for
positive integers.

Page 7 Code No.:30579 B



13.

14.

(=)

eren erewTgeflen LT Smyentlenw ser(hLdlg.
(1) 10140

(i) 36000
Find the prime factorization of
G 10140
@) 36000
Or
n-eugl s etatr P, erafley P, < 22" eram HlersLl.
If P, is the n™ prime number, then prove

that P, <22 .

41% =6 (LL_( 7) & HLIwLs STETs.
Calculate 41% =6(mod 7).

Or
18x=30 (wL_(® 42) ererrm Crilwed upp gLiLano
FwatUm L g STésab.

Solve the linear congruence

18x=30(mod 42)

Page8 Code No.:30579 B



156. (&) Quibmiger bms@mO®mUL @ THSSSSTL(H
Carhsg allarsEs.

Explain about the converse of the Fermat's
theorem by giving an example.

Or

(=) P em ust aan eafld, erbsCeunm wpp ereir
asep  Pla’+(p-1) a  wpmb
Pl(p-1)a"+a eer Hend.

If P is a prime, prove that for any integer
a,P‘ a’+(p-1)! and P |(p—1)! a’ +a.

PART C — (5 x 8 = 40 marks)
Answer ALL questions, choosing either (a) or (b).

16. (=) rFmmuy Csnmians Hliromemt&se] .

Establish the binomaial theorem.

Or
(<) G 1.2+23+34+-+n(n+1)=
n(n+1) (n+2),Vn 51
3
ereu HlemL4l.
(i)  CsrEssm e (epigeym) uler Grammmb
QareTenseani eT(LpS HlemLi&s.
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(i) Prove that

1.2+2.3+3.4+---+n(n+1):W,Vn21.

(i) State and prove the second principle of

finite induction.
17, (=) wsaflquwar ugapeons sabl Blmies.
State and prove Euclidean Algorithm.
Or
(=) () a/b wpmbd alc eafller a |(bx+cy),x,yeZ

oreur lemLal.

(1) uESsMH sasE (Panmenil eT(Sl HlemLiss.

@ If ab and alc, prove that
a |(bx+cy),x,yeZ

(1) State and prove Division Algorithm.

18. (=) erewamflweden Sjglivels Cspnsmss s
Byieys.

State and prove fundamental theorem of
arithmetic.

Or

Page 10 Code No.: 30579 B



19.

(=)

@)

(i1)
(@)

(i1)
@)
(i)

@

(i)

(@)

(11)

LUST  GTETSET  GTERTemnile0L_BISTHENE  6T6udH
FSTL(HS.

\/E@@ FaMILILIT 6Tevr eTer 1hlemial.

Show that there are infinite number of
primes.

Show that the number \/§ 1s irrational
msata BHE Cepnsmss sl Hlme,s.
&rés, x=2 (b@ 3), x=3 (ol@B 5),
x=2 (bl @ 7).

State and prove Chinese Remainder
theorem.

Solve

x=2(mod 3),x=3(mod 5), x=2(mod 7).

Or

a=b (oGm) Cogn f(x) aaus em
L@ImILILE Gameneu erafley

fla)=f(b) (oL@ m) eren Hem 9.

PDHEDTmenLEWIL vweru(His
Quitorev erer F,=2"+1 e usT erewm

2160 eren Hlemial.
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G If a=b(modm) and f(x) is a
polynomial coefficient, show that

f(a)=f(®)(mod m).

(i1) Using congruences prove that the
Fermat's number F,=2"+1 is not a

prime.
20. (@) a’=a (or@ 15) aens s (s,
Show that a* =a (mod15).
Or
(=) eflevsen Cappsamss sl Flnie|s.

State and prove Wilson's theorem.
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B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2020.
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Mathematics — Core
NUMBER THEORY
(For those who joined in July 2017 onwards)
Time : Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer

1. The sum of 41+42+...+78 is

(a) 3081 (b) 2261
(c) 2061 (d) 1661
2. If nis a given positive integer, and r<n is also a

positive integer, than the value of nc, +nc, ;
(@ n+le, (b) n+lc,,

(¢ nc d nc,.,

r



ged (-8,-36)=
() -8 b -4

© 4 @ 8

For any interger k =0, ged (ka, kb)="2

(a) K.gcd(a,b) ®) | K|gcd(a,b)
(© ged(a,b) (&) kged(ab)
The number of odd prime less than 30 is

(@ 8 ®) 9
(¢ 10 d 11

According to division algorithm, every positive
even integer can be uniquely written as

(a) 4n+1 (b) 4n+3

© 4n(or)4n+2 (d) None of these

The congruence 6x= (mod 21)
has solutions.

(@ 3 b 2

(0 6 (d 8

Page 2 Code No.: 30579 E



10.

In ISBN, the tenth digit a,, is given by

(a) iKak (mod11)

k=1

9

® > a,(modll)

k=1

© ZQ:(K+1)ak(mod11)
k=1

(d) iKak(modll)
k=1

The value of ¢ (225) is

(a) 15 (b) 45

() 175 (d) 120

If P is an odd prime find the remainder when
17142770 4 +(p-1)" is divided by P.

() 1 ®) 2

p-1 3
(© S d p-1
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11.

12.

13.

PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

(a)

(b)

(a)

(b)

(a)

(b)

(1) Prove that the sum of first n natural
numbers is a triangular number.

(1) The sum of any 2 consecutive triangular
numbers is a perfect square.

Or
For n=2, Find the value of

Pl o) s)

Let a,b,c be integers no two of which are
zero. Show that d=gcd(a,b,c)

d = ged(ged(a,b)c)

= gcd(a, b, C)Z(a,ng (b7c))
Or

Prove that gcd(a,b).lcm(a, b)=ab for
positive integers.

Find the prime factorization of
(1) 10140
(i) 36000

Or

If P, is the n™ prime number, then prove
that P, <22 .

Page 4 Code No.:30579 E
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14. (a) Calculate 41% EG(mod 7).

Or

(b) Solve the linear congruence
18x=30(mod 42)

15. (a) Explain about the converse of the Fermat's
theorem by giving an example.

Or

(b) If P is a prime, prove that for any integer
a,P‘ a? +(p-1) and P|(p—1)! a’+a.
PART C — (5 X 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

16. (a) Establish the binomial theorem.

Or
(b) (@) Prove that

n+1)(n+2)

1.2+2.3+3.4+---+n(n+1)=n( 3 ,Vn=1.

(1) State and prove the second principle of
finite induction.

Page5 Code No.:30579 E



17.

18.

19.

20.

(a)
(b)

(a)

(b)

(a)

(b)

(a)

(b)

State and prove Euclidean Algorithm.
Or
1 If a/b and alc, prove that

a |(bx+cy),x,yeZ .
(i1) State and prove Division Algorithm.

State and prove fundamental theorem of
arithmetic.
Or
(1) Show that there are infinite number of
primes.

(11) Show that the number \/5 1s irrational

(1) State and prove Chinese Remainder
theorem.

(1) Solve
x=2(mod 3),x=3(mod 5), x=2(mod 7)
Or
1) If a=b (mod m) and f(x) is a polynomial
coefficient, show that f(a)=£(b)(mod m).

(i1) Using congruences prove that the
Fermat's number F,=2"+1 is not a

prime.

Show that a*' =a (mod15).
Or

State and prove Wilson's theorem.
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Sixth Semester
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GRAPH THEORY
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PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer.

1. K; ,—@e o arer Cam(haarflen eranranflsans
(=) 7 (=) 12
@) 3 () 4

The number of edges in Kj, is

(@ 7 o) 12
() 3 (d) 4



R RUEEG auemrldled 6 =8 eafler A =

(=) 8 (=) 7

@) 9 () 16

If 6 =8 for a regular graph then A=
(@) 8 (b) 7

c 9 d 16

aumrey G-wler utob e erafled  w(G-e)=

(=) w(@)-1 (=) w(@)
(@) wG)+1 (F)  2w(G)
If e is a bridge of graph G then w(G-e)=

@ w(G)-1 b)  w(G)
© w@G)+1 @ 2w(G)

C, & Qeul_(HL1 yerefsaflern eramrantseans

(o 1 (=) 0
@) 3 (r) 2
Number of cut points of C, is
(@) 1 (b)

(© 3 (d)
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aupssomer GO iger L, |V|—|E|+|F|:

(=) 2 (=) 1

@) 0 () 3
With usual notations, V|—|E|+|F|=
(@) 2 (b)

() O @ 3

T e (p, q) wiyb erafled, EpsarTL_cuDmET 6TE Seum?
(=) T @@ spapp AsTOs e

() T o0 65055 Rube ey

@) T o0 0dsr@ss aery, ¢=p-1

(r) T @@ spapp ey, ¢=p-1

If T is a (p, q) tree then which statement is false?

(a) T 1is a connected acyclic graph
(b) T 1is a connected regular graph
(¢) T 1is a connected graph, g=p-1
(d) T isan acyclic graph, g=p-1

EDSERTLUDMIET 6T 62(Th SETeUGMTL]?
(=) K, (<) K
(@) K; (m K,
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Which of the following is a planar graph?
(@ K; b) K

) K; a K,

Chromatic number of K is
(@ 2 b)) 3
© 5 @ 1

f(G )= -T2 +194% -232% +104  eafl® G-ulé
o drer Leraflsafler eresrent &ons

(=) 4 (=) 5

@) 7 () 10

If f(G,A)=21-T2+194*-234* +104 then the

number of points in G is
(a) 4 () 5
© 7 (d 10
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10.  &psramib Hangeuariae, 2-6 2 L Lilg 6Tg)?

| 3

»
3~

(o) 1 (=) 2
@) 3 () 4
What 1s the in-degree of 2 in the following
diagraph?
! 3
R h
(@ 1 b)) 2
() 3 (d 4

PART B — (5 x 5 = 25 marks)
Answer ALL questions, choosing either (a) or (b).

11. (@) epgeunm searblyly cuerdn@d 4n Sjoeg)
4n +1 yereflser o_aremen ereu HlemLdl.

Prove that any self complementary graph
has 4n or 4n +1 points.

Or
Page5 Code No.:30580 B



12.

13.

(=)

G eawg (V,V,) eear Q@ Wfleysamens
Qarewr e @@man euemry wHmbd G e
k- i@ euary, k>0 erafled |V1|=|V2| TG

Blen.

Let G be a k—regular bipartite graph with
bipartition (V;,V,) and k>0. Prove that

asar

P=(4,44,22,2) en camry Qar_gr? b
GT@Ted P -EHTET 6(h CLUMTEILI UGN TS.
Is P=(4,4,4, 2, 2,2)a graphic sequence? If
yes then draw a graph for p.

Or
G eam aonde o2k eaail®d G-&s
k -Bemperer ep(m Litens 2 awr(h eran HlepLdl.
In a graph G, if § >k then show that G has
a path of length %.

eealCleumm wrsHem eLWSHNID em LeetlCuim
S|Dg @ erenl LeTatlaCerm @ mE@LD eTer

HlemLal.

Prove that every tree has a centre consisting
of either one point or two adjacent points.

Or
C(G) men@ cuanmwmissLILL L gl ere HlemLal.
Prove that C(G) is well-defined.
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14.

15.

(=)

K; -em 561 cuaniyL] jebe ereo bHlemLl.
Prove that K is non-planar.

Or
salss  (pepuiled 71— euaTenTLIL(NSSHFnlq W
eubeur cuanyybd (n—1)QsTim cuenyL crems
STL(h.

Show that every wuniquely n - colourable

graph is (n —1) connected.

@\ Hevg uanTLSH6ET FLD LIL|ENLDU|ENL WIS 6TeuTleD
@55 Letaflger oCr Ly Gsmg Clameiy mé@0
ereu HlermL4l.

If two digraphs are isomorphic then prove
that corresponding points have the same

degree pair.

Or
f(k,, )=A(A-1)(A-2)...A-n+1) Ty
Hlemi9.

Prove that
fk,, )=A2(1-1)(1-2)...(A-n+1).

Page 7 Code No.:30580 B



PART C — (5 X 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

16. (=) G eratug &Garavmsdar  @Qdors  (p, q)

2

aueTL| eTenfled q < [pj} ereu fHlermLal.

If G is a (p, q) graph without triangles then

p2
prove that g < {T}

(@)

(i)

()

(i1)

Or

@auGloum cuenrLb Gl (Wb cuenrL 6remd
FsT_(h&.

G eraug) @ (p, Q) cuenyyy erans. L(G)
@ (q, q) auemungLb eran Hlmie|s. @)niE

1 &
ar. = zdi -q.
2\ 3

Show that every graph 1is an
intersection graph.

Let G be a (p, q)graph. Prove that
L(G) 1is a (q,q;) graph where

Page8 Code No.:30580 B



17.

18.

(=)

GODHSS @) (udTafser GameawrL e euamry G
Qmem euTUTS @ (HHSTL, QMmBST WL (HGLW
SAGET  DMAEHFH SFOMISHEHD QUL Len
Bergdler Q&G erans ST (Hs.

Show that a graph G with atleast two points

1s bipartite iff all its cycles are of even
length.

Or
1) @m eepder el GQgrirgdl, Csm
QaT_ir&S @eudenm cueyuim).

i) epwrer gluihseller Ly k<A< erer
Blep 9.

(1) Define vertex connectivity and edge
connectivity of a graph.

(1) With wusual notations, prove that
R<AL6.

@@ Qsrhss auary G <uldNueams Siewow
Caanauwimer womid Curgiorer flupgamen G -e
eeuGloum(m Lemertludlem Lilgu|lb e @rlenl Lienl
eTeuT GTan hlmi6y .

Prove that a connected graph G is Eulerian
iff every point of G has even degree.

Or
Dirac's-@ e Cohmsans g Hlmies.

State and prove Dirac's theorem.
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19.

20.

(=)

e eaamramu Camarsdear Copuribed udss
Coaneuwmar wHmid Curgiorer Hlubsamen ibs
aUETENLI 6(Th HeTHFe0 LIFl&a (piquLd ere HlemLdl.

Prove that a graph can be embedded in the

surface of a sphere iff it can be embedded in

a plane.
Or
n-1, n gn@r e umL e
eran fFlmieys.
Show that
' n if nisodd(n=1)
n-1 if nis even

nx2 yereflgmars Qarewr o@m cuery G
ywrs @mé&s Cgepeuwner wHmb Cumglmer

Blusgsenar f(G, 1) =A(4 - )" erew HlemLal.

Prove that a graph G with n>2 points is a
tree iff f(G, A)=A1(1-1)"".

Or

Page 10 Code No.: 30580 B



(=) @ augeupn Hens auenyy D ufeSflwer SHens
auemrUTs @ Mm&ss Csemeuwmeangid HlUbSemer
crananleuailey gpeubleumm Lemertluflenm 1&g D
LML WD FIOD 6Ta Hlmies.

Prove that a weak digraph D is Eulerian iff

every point of D has equal in-degree and
out-degree.
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(6 pages) Reg. No. :

Code No. : 30580 E Sub. Code : SMMA 63

B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2020.

Sixth Semester
Mathematics — Core

GRAPH THEORY
(For those who joined in July 2017 onwards)
Time : Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer.

1. The number of edges in Kj, is
(@ 7 (b) 12
© 3 d 4

2. If 6 =8 for a regular graph then A =
(a) 8 by 7
© 9 d 16



If e i1s a bridge of graph G then w(G-e)=

@ w(G)-1 b)  w(G)
© w@G)+1 @ 2w(G)

Number of cut points of C, is

(a) 1 (b)) O
© 3 @ 2
With usual notations, |V | —| E | + | F| =
(@) 2 b 1
(¢ O @ 3

If T is a (p, q) tree then which statement is false?
(a) T 1is a connected acyclic graph

(b) T 1is a connected regular graph

(¢) T is a connected graph, g=p-1

(d) T isan acyclic graph, g=p-1

Which of the following is a planar graph?

(@ K; ®) K

) K; da K,

Page2 Code No.:30580 E



8. Chromatic number of K, is
(a) 2 (b) 3
© 5 @ 1

9. If f(GA)=2-72"+191>-231%+1014 then the
number of points in G is

(@ 4 (b) 5
(© 7 (d 10
10. What is the in-degree of 2 in the following
diagraph?
! 3
R h
(a 1 (b) 2
() 3 d 4

PART B — (5 x 5 = 25 marks)
Answer ALL questions, choosing either (a) or (b).

11. (a) Prove that any self complementary graph
has 4n or 4n +1 points.

Or

(b) Let G be a k-regular bipartite graph with
bipartition (V},V,) and k>0. Prove that

[Vi|=[Va].
Page3 Code No.: 30580 E



12.

13.

14.

15.

(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

Is P=(4, 4,4, 2, 2, 2)a graphic sequence? If
yes then draw a graph for p.

Or
In a graph G, if § >k then show that G has
a path of length %.

Prove that every tree has a centre consisting
of either one point or two adjacent points.

Or
Prove that C(G) is well-defined.

Prove that K; is non-planar.

Or

Show that every uniquely n - colourable

graph is (n —1) connected.

If two digraphs are isomorphic then prove
that corresponding points have the same
degree pair.

Or
Prove that
fk,, )=A(A-1)(1-2)...A-n+1).

Page4 Code No.:30580 E
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PART C — (5 X 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

16. (a)
(b)
17. (a)
(b)

If G is a (p, q) graph without triangles then

p2
prove that g < {Z}

Or

(1) Show that every graph 1i1s an
intersection graph.

(i) Let G be a (p, q)graph. Prove that
L(G) is a (q,q;) graph where

1( &
ar =3 Zdi -q.
2\ 3

Show that a graph G with atleast two points
is bipartite iff all its cycles are of even
length.

Or

(1) Define vertex connectivity and edge
connectivity of a graph.

(i1) With wusual notations, prove that
R<A<6.

Page5 Code No.:30580 E



18.

19.

20.

(a)

(b)
(a)

(b)

(a)

(b)

Prove that a connected graph G is Eulerian
iff every point of G has even degree.

Or
State and prove Dirac's theorem.
Prove that a graph can be embedded in the

surface of a sphere iff it can be embedded in
a plane.

Or
Show that
n if nisodd(n=1
(k)= i n e odd{n=1)
n-1 if nis even

Prove that a graph G with n>2 points is a
tree iff f(G, A)=A1(A-1)"".
Or

Prove that a weak digraph D is Eulerian iff
every point of D has equal in-degree and
out-degree.
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Code No. : 30581 B Sub. Code : SMMA 64

B.Sc. (CBCS) DEGREE EXAMINATION,
APRIL 2020.

Sixth Semester
Mathematics — Core
DYNAMICS
(For those who joined in July 2017 onwards)
Time : Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer :

1. BuQueEp cwrb SoLw @  eThsd  ThHSgs
QamaT(@pDd STeLD

u sin o u? sina
(=) (<)
8 g
usin2a 2usina
(@) ——— (FF) ———

g g



Time taken by the projectile to reach the greatest
height is

() u sin o ®) u? sina
g g

usin2a 2usina

() —— da —F
g g

Qsr@h eurengdnE o Csmamsdle smibS(HSEELD 6
aupeupliumer  smigeatsdenr  Bg gmbd  Qummefler
WPH&sLD

(=1) gsina (=}) 8 cosa
(&) & ()  ggiblvene

The acceleration of a particle moving up a smooth
inclined plane of inclination « to the horizon is

() gsina (b) gcosa

¢ g (d) None of these
Gemeupd  Qum@lsafle®  ereupmmed  Ceiwdinl’ L
2 ungiser Cuomgd Cumg Serr SATND ST
Qm&dng)?

(1) sesmemITLY (=) 8BS

(&) rmruwb () @by
Page2 Code No.:30581 B



Which of the following material balls when
impinge on each other has more elasticity?

(a) glass (b) 1ivory

(¢ lead (d) iron

Bl L afler ellglliug CorsaisEl e SlapgGeougsniger
Uy —U; = [y, Uy -CoTga)éE  (per
2 6rerm HleangCousmiser]

(<=1) —(u2 - u1) (<) _e(ul_u2)

@) elm-u) (m)  — o —u)

As per Newton's experimental law, the velocities
after impact v, —v, = [where

u,,u, - velocities before impact)
(a) —(u2 - ul) (b) —e(ul _uz)
© e (u1 - uz) d - (u1 —Uy )

o eraflu Eleng QuisssHer sTevaiamr

27 \/2_7z
(=1) In (<=4) p
(@) #/lu () ggldme
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The period of a simple Harmonic motion is

2 \/2_ V4
(@ — (b) —
Ju #
() 7xlu (d) None of these

ef eaflu Flows Quéssdd, 't' eaam CorsHad

SL_L_LDTEIG)

1

(o 5 () 4
c L
@ -5 ()t

In a simple Harmonic motion, the phase at time ¢
1s

1

(a) t+7\/; (b) t+ﬁ
c 1
© t—/\/; @+

P OEE5H e 218 o)
(@) F-1r6? (<) 16
(@) ré+2i0 (w)  F-6*
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The radial component of acceleration 1is

(a) F-r6? (b) ro?
) ré+2r0 d 7-6?

ewE sOHmL uromguier elmss Csp  Fwerum(

d’u
(=) d92+u=F
(@) vu=F
7 I AP
d’u
@ S+ulsF
2
(rr) ZQL;+LL=F/h2u2

The differential equation of central orbit 1is

2

(a) j;;+u:F
du F

R e
2

© ‘;6§‘+u2=F

2
@ fw‘; +u=F/h*u’
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10.

HleanaCoussdlem Gms@s saml

(=) 16 () 7
(@) ro () ¥ -ré®
The transverse component of velocity 1is
@ ré b) 7
© ré d F-ré
mows  som utesW¥ear  (p - r)  swewLTE
(<=t) v dr (=) /b3
R/ dr _ g o R/ 9P _ g
(&) p2 dr (F) p3 dr
(p —r) equation of the central orbit is
h/ 9P _ F h:/ 9P _ F
(a) 0 dr (b) ®
n/ 9P _ p Qo R/.9p _
© p’ dr @ p’dr

Page6 Code No.:30581 B



11.

12.

PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

Answer should not exceed 250 words.

(<=1)

P GNSS zT_ss Caussdle GMss Hen ol L
uTbenl el @ erhlsed Camanrhisarmed
@QuIILd eTed ST (.

Show that for a given initial velocity, there
are two possible directions of projections to
obtain a given horizontal range.

Or

Q@@ FT Her5El0 erdlwiul’ L Qurmetler auribL
SITGH0T.

Find the range of a particle projected on an
inclined plane.

@@ el eu(p Camerd Hlenavwirer rmer Feorsda
Cordulen oigen Cousld LHMID BHMHD SHans
SITGH0T.

Find the velocity and direction of motion of a

smooth sphere after its impact on a fixed
smooth plane.

Or

Page 7 Code No.:30581 B



13.

(=) @@ ubgl serener el M LG erenLujb 1
n

wLBE SHosCasupbd Carar®h <Gs Hasulean

BaHD Ubang Corngidpg. Corgeale (pse Libg

m+n

Hlenm e, Wersamenio cuenssE6s(Lp eTE

m(n—l)

BlemLal.

A ball overtakes another ball of m times its

. . . . 1 .
mass, which is moving with —th of its
n

velocity in the same direction. If the impact
reduces the first ball to rest, prove that the

coefficient of elasticity is .
m (n - 1)

@Qm QomEsg JHassefler &0  sTalmTuiled

Quigb @@ el Flews Qusssdlen
QgT@EHSS6 Smew.

Find the composition of two simple harmonic
motions of the same period 1n two

perpendicular directions.

Or
Page8 Code No.:30581 B



14.

(<=4)

e eraflu Fleng QuiGsSHOD 2 crer CLITmET 6(m

T @(BHE M TGN UG  DENEEHET

FhudssId Gurgl, siemaeisr pheilld Gnbs)

2 D pepGu Xy, X,X5, P

055055 Oprgsafler  eafler  emaveier
27

o x +x
0081(13

FHTEOLGUMIT

2x,

J eren HlermL4l.

A particle is moving with SHM and while
making an oscillation from one extreme
position to the other, its distances from the
centre of oscillation at 3 consecutive seconds
are x;,X,,Xx;. Prove that period of oscillation

27
[ x +x
cogt| LT3
2x,

FOCEHTERT F(HETEUNTEE, A WF FLOGTLIT(H STeHT.

is

Find the polar equation of equiangular
spiral.

Or
QWS Cgramoelsais dams Cousd WwHMID
WPH&SD Smewr.
Find the velocity and acceleration in polar
Co-ordinates.

Page9 Code No.:30581 B



15.

16.

(=) @lwusde gimebd Garar iHureiameTuigdlen
WS soerum(h &(mHedlss.

Derive the pedal equation for hyperbola-pole
at focus.

Or
(=) @@ Qummer el b UMTWUMIES D6 2 6T
yeraflufler @uikigid eflensuller alld) smevr.

Find the law of force to an internal point
under which a body will describe a circle.

PART C — (5 X 8 = 40 marks)
Answer ALL questions, choosing either (a) or (b).
Answer should not exceed 600 words.
(1)  Ylemeu(meuameLHen D STenT :

@)  ergeder BUGELIH 2wy
i) BUQu@Em 2 wrb e b Crirb
(iil) uPSELD ST
(iv) el L gergdlen eridlsedlen aupbL.
Find the following

(i) The greatest height attained by a
projectile

(i1) Time taken to reach the greatest height
(i11) Time of flight
(1v) Range of projectile.

Or
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17.

(<=4)

a Csrawsdledr erdluyd Cumg e gLLTSSS
@ar® euyby 1000 8. 9Cs Gar®h Gedemns
Crrsdl 36 &.05/w Coussded pa@D wHpa|bdd
<Cs Camremrg e Tl bE med @ULDL|
1000 4/tan o
7
The range of a rife bullet is 1000 m. When «
is the angle of projection. Show that if the

bullet is fired with the same elevation from a
car travelling 36 km/hr towards the target,

1000 4/tan o
—7 m

W 2 wipb erend &m_(7).

the range will be increased by

@ aueup Camermser Crrms Corgind Cumg)
Quiss pHmadler @LoLiL| &rewT.

Find the loss of kinetic energy due to direct
impact between two smooth spheres.

Or
@@ Hoeowrer el L gersHern g 'h' erern

2 WrsSHedlmbgl e QurmeT all(pdmgl. e erarLig
Bergeanens Qg erafled, erbld HmSgId per

. . . . ) 1+¢é?
SUCUTmET sLbs Cbrss Fnyb h - GTeT
—e

Bes.  Gogib  Qomss  Gpyd ? 2h

T(H&SLILILL g eTermid &L (h.
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18.

A particle falls from a height h upon a fixed
horizontal plane if e be the coefficient of
restitution, show that the whole distance

described before the particle has finished
2

rebounding is hGJrezJ. Show also that the
—e
whole time taken is 1+e ﬁ .

e eraflw Efllens Quisssdlern cuamu GmuI e
clerddl & gam.

Describe the geometrical representation of
simple harmonic motion.

Or

(T 53 (LD Lerrerfludlesr @LUGuwrEs
Xx=acoswt + bsinwt erenm FLOETLIM g6 ALPELD
aBCHISSH D CsTHESIULLTD, @QUESD 6ff
craflu Elens Quissd erar Hlepld. Coaid a=3,
b=4, w=2, cafler sme ecueny, eiFs, LBLGLIMH
Sang Ceusid Cayd BLGLIH WPHESLD sew.

If the displacement of a moving point at any

time be given by an equation of the form
x=acoswt + bsinwt, show that the motion

is simple harmonic. Also if ¢=3, b=4, w=2,
then find period, amplitude, maximum

velocity and maximum acceleration of the
motion.
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19.

(=)

®m Haowrar Haoguller wror  FHasGousbd
'u'-ayb, Blevooerall O-@\mHE euenFwILILILL
<rb OP &g Qehigsg Heosuller wrpr S
Causd 'v' -y Garer yerafl P uler unmens

O-aneu @ewioms, E—mmuulﬁ]rpgfbmna;e%
v

Qe g b6 euenere, ereu HlemLal.

Show that the path of a point P which
possesses two constant velocities 'u' and
'v' the first of which is in a fixed direction
and the second of which is perpendicular to
the radius OP drawn from a fixed point O, is
a conic whose focus is O and eccentricity is
u

v
Or

oror  HasGauspd, BHlavowrear yerefl O
aaulitummsg CaravmsdHasCoisd yerg O
yereflulelmbg sMmssisE s wrhunsed
Qms@n yerafll P euempums@hd  euameteueny
gCsren smafl, ogern gimeud O eran Hlmeys.
Suyeratidler wp@O&sn P-ulne Qemi@ssrsealn
OP-5 sevadipma wrmib erer HlenL9.
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20.

A point describes a curve with constant
velocity and its angular velocity about a
given fixed point O varies inversely as the
distance from O, show that the curve is an
equiangular spiral whose pole is O and that
the acceleration of the point is along the
normal at P and varies inversely as OP.

W &HnUTmgUtlen almss Gawp Fwerum(
< wiF CAsreneve|safle smer.

Find the differential equation of a central
orbit in polar co-ordinates.

Or

@elwsHenar Crradl erlGUTIPFID  @ukiGLD
cenguflerr &p e Qummer Her  eulLiors
BaMEDG.  leselldl, umegufenr Lerafluded
SlensGousld wHmID sTevelan GHTLD &mevr.

A particle moves in an ellipse under a force
which is always directed towards its focus.
Find the law of force, the velocity at any
point of the path and its periodic time.
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(8 pages) Reg. No. :

Code No. : 30581 E Sub. Code : SMMA 64

B.Sc. (CBCS) DEGREE EXAMINATION,
APRIL 2020.

Sixth Semester
Mathematics — Core
DYNAMICS
(For those who joined in July 2017 onwards)
Time : Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer :

1. Time taken by the projectile to reach the greatest

height is
. 2 .
u sin o u” sina
(a) b)) ——
g g
usin2a 2usina
() ——— d ——-

g g



The acceleration of a particle moving up a smooth
inclined plane of inclination « to the horizon is

(a) gsina (b) gcosa

c g (d) None of these

Which of the following material balls when
impinge on each other has more elasticity?

(a) glass (b) ivory
(¢ lead (d) iron

As per Newton's experimental law, the velocities
after impact v, —v;, = [where

u,,u, - velocities before impact)

@ (- w) ®) ey -u,)
© elm-uw) @~ -u,)
The period of a simple Harmonic motion is
(2) % ) %

© 7lu (d) None of these

Page2 Code No.: 30581 E



In a simple Harmonic motion, the phase at time ¢
1s

@) t+7\/; (b) t+ﬁ

©) t—7\/; (d) t+21—€

The radial component of acceleration 1is

(a) F-r6? (b) ro?
) ré+2r0 d) ¥-6?

The differential equation of central orbit is

2
(a) fw‘; tu=F
du F
7 A
2
(c) Z9L2L+u2:F

2
@ fzeL; +u=F/h*u’

Page3 Code No.: 30581 E



The

transverse component of velocity is

(a)

(©

ro by ¥

ré d 7-ré?

10. (p-r) equation of the central orbit is

(a)

(©

h d_sz (b) nt/ ap

p* dr P dr

h? 2d_p:F @ h Sd_p:F
p° dr p’dr

PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

11. (a)

(b)

Answer should not exceed 250 words.

Show that for a given initial velocity, there
are two possible directions of projections to
obtain a given horizontal range.

Or

Find the range of a particle projected on an
inclined plane.

Page4 Code No.:30581 E
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12.

13.

(a)

(b)

(a)

(b)

Find the velocity and direction of motion of a
smooth sphere after its impact on a fixed
smooth plane.

Or
A ball overtakes another ball of m times its
mass, which is moving with %th of its
velocity in the same direction. If the impact

reduces the first ball to rest, prove that the

.. . +
coefficient of elasticity is _mrn
m(n-1)

Find the composition of two simple harmonic
motions of the same period in two
perpendicular directions.

Or

A particle is moving with SHM and while
making an oscillation from one extreme
position to the other, its distances from the
centre of oscillation at 3 consecutive seconds
are x;,X,,Xx;. Prove that period of oscillation

27
o x+x
cost| LT3
2x,

Page5 Code No.:30581 E
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14. (a) Find the polar equation of equiangular
spiral.

Or

(b) Find the velocity and acceleration in polar
Co-ordinates.

15. (a) Derive the pedal equation for hyperbola-pole
at focus.

Or

(b) Find the law of force to an internal point
under which a body will describe a circle.

PART C — (5 X 8 = 40 marks)
Answer ALL questions, choosing either (a) or (b).
Answer should not exceed 600 words.
16. (a) Find the following

(i) The greatest height attained by a
projectile

(i1) Time taken to reach the greatest height
(1i1) Time of flight
(iv) Range of projectile.

Or
Page6 Code No.: 30581 E



17.

18.

(b)

(a)

(b)

(a)

(b)

The range of a rife bullet is 1000 m. When «
is the angle of projection? Show that if the
bullet is fired with the same elevation from a
car travelling 36 km/hr towards the target,

) ) 1000 4/t
the range will be increased by N @ m

Find the loss of kinetic energy due to direct
impact between two smooth spheres.

Or

A particle falls from a height h upon a fixed
horizontal plane if e be the coefficient of
restitution, show that the whole distance

described before the particle has finished
2

rebounding is hGJrezJ. Show also that the
—e
whole time taken is 1re ﬁ .
l-e\ g

Describe the geometrical representation of
simple harmonic motion.

Or

If the displacement of a moving point at any
time be given by an equation of the form
x=acoswt + bsinwt, show that the motion
is simple harmonic. Also if a=3, b=4, w=2,
then find period, amplitude, maximum
velocity and maximum acceleration of the
motion.
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19.

20.

(a)

(b)

(a)

(b)

Show that the path of a point P which
possesses two constant velocities 'u' and

'v' the first of which i1s in a fixed direction

and the second of which is perpendicular to
the radius OP drawn from a fixed point O, is
a conic whose focus is O and eccentricity is
u

v

Or

A point describes a curve with constant
velocity and its angular velocity about a
given fixed point O varies inversely as the
distance from O, show that the curve is an
equiangular spiral whose pole is O and that
the acceleration of the point is along the
normal at P and varies inversely as OP.

Find the differential equation of a central
orbit in polar co-ordinates.

Or

A particle moves in an ellipse under a force
which is always directed towards its focus.
Find the law of force, the velocity at any
point of the path and its periodic time.
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(6 pages) Reg. No. :

Code No. : 30589 E Sub. Code : SEMA 6 A

B.Sc. (CBCS) DEGREE EXAMINATION,
APRIL 2020.

Sixth Semester
Mathematics — Core
Major Elective IIT — ASTRONOMY - I1
(For those who joined in July 2017 onwards)
Time : Three hours Maximum : 75 marks
PART A — (10 X 1 = 10 marks)
Answer ALL questions.

Choose the correct answer :

1.  On which of the following days, the equation of
time is stationary?

(a) dJanuary 12 (b) March 15
(¢) dJuly 27 (d) October 3
2. During summer, the longitude of the sun increases
from
(a) 0°to90° (b)  90° to 180°

(c) 180°to 270° d) 270°— 360°



The eccentricity of the lunar orbit is

1 1
(@) ﬁ (b) E

1 1
(¢ % (d) B

How many times does the path of moon crosses the
earth's orbit?

() 12 (b) 23

(c) 24 (d 25

For a total lunar eclipse to occur, the angular
distance of the moon’s centre from the line of
centres of sun and earth must be at most
(a) 22'8" (b) 286"

() 268" d 256"

The minimum number of eclipses in a year is

(a) 1 solar eclipse (b) 1 lunar eclipse

(¢) 2 lunar eclipse (d) 2 solar eclipses
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10.

11.

Which of the following is not an outer planet?
(a) Mercury (b) Mars
(¢) dJupiter (d) Saturn

The maximum elongation of Venus is nearly
(@) 28° (b) 35°
() 45° (d) 38

Which of the following planets exhibit all phases?

(a) Venus (b) Earth

(c) Mars (d) Pluto

Stefan’s law suggests that if temperature is

doubled, the radiation becomes greater by
times.

(a) 2 (b) 4

(c) 8 d 16

PART B — (5 x 5 = 25 marks)
Answer ALL questions, choosing either (a) or (b).

(a) Prove that the equation of time vanishes four
times a year.

Or

(b) Write in detail about the causes of seasons.

Page3 Code No.:30589 E



12.

13.

14.

15.

(a)

(b)
(a)

(b)
(a)

(b)

(a)

(b)

Find the relation between sidereal and
synodic month.

Or
Explain about the surface structure of moon.

Find the condition for the occurence of a

lunar eclipse.

Or
Find the length of earth's shadow.
Describe about Bode’s law.

Or

Prove that of two planets, the planet nearer
to the sun moves with greater angular and

linear velocities than the other.

Find the elongation of the planets when they

are stationary as seen from each other.
Or

Write about asteroids.

Page4 Code No.:30589 E
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16.

17.

18.

19.

PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

Find an analytic expression for the equation
of time.

Or

Find the actual lengths of various seasons in
a year.

Explain in detail about lunar librations.

Or

Write about the metonic cycle, Golden
number. Find the epact of the year 1952.

Explain in detail about the changes in the
elongation of a planet.

Or

Define sidereal period and synodic period of
a planet. Find the relation between them.

Discuss on ecliptic limits. Calculate the
major and minor ecliptic limits.

Or

Find the maximum number of eclipses in a
year.
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20.

(a)

(b)

Write in detail about the different phases of
a planet in one synodic revolution.

Or

Describe the astronomical facts of the
planet — Jupiter.
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(8 pages) Reg. No. :

Code No.: 30590 B Sub. Code : SEMA 6 B

B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2020.
Sixth Semester
Mathematics
Major Elective 111 — FUZZY MATHEMATICS
(For those who joined in July 2017 onwards)
Time : Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer :

1. Yemeupeuaeupidled 6THS DHEHLWIMETD 2 QEHeTTed
sans®ss GHEADs)
(o) v (=) a
@ A (F) X

Which of the following symbol is used for
universal set

(@ Vv ®b) «a
o A d X



o mitnQanit Qe sysid

(@) {Quiearsdy (<) {A)
@ X (m) [0.1]
The range of membership function is

(a) {real numbers} (b) {A}
© X @ [o,1]

A,BeF(X) LoHmILD a, pelo,1] erefled
“(AnB)=

(@) “(AUB) (=) “AU°B

(@) “An“B () ggidldena
Let A,BeF(X) and a,fel0,1] there
“(AnB)=

(@ “(AuB) b) *“AU“B

© “An“B (d) none

s Samge| CeHpbd GOHILILIS

(o) A= L[J?A (=) A=, A
ael0, 1

@ A= JA (m) A=, A

ae[O, 1]

Page 2 Code No.: 30590 B



First decomposition theorem states

@ A= J.,4 b A=, A
. 1]

a€l0, 1

© ,A=[JA @ A=, A

aelo, 1]

(=) 0 (=) a

@) ula) (m)  u(0)

The value of u(a,0)

(a O (b) a

© ula) @  u(0)
a,be0,1] wpmnd @ <b eaf

(@) C(b)=Cla) (<) Cla)=Cb)
(@) Clb)=Cla) (m)  Cla)<Cb)
If a,be[0,1] and a<b, then

(@ Cb)=C(a) b) Cla)=C(b)
© Cb)=Cla) @ Cla)<C(b)

AcE vomidb Bc F eafle
(1) A/BCE/F (=) E-FcA-B
(@) E/FcA/B (m) A-FcB-F
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10.

If Ac E and Bc F then

(@ A/BcE/F by E-FcA-B
(¢ E/FcA/B d A-FcB-F
MAX(A,A)= A erenug

(1) swal () sema(HES

(@) saraslUL(SS0 ()  @evwenLuwg)
MAX(A,A)=A is

(a) 1identity (b) 1dempotence

(c) absorption (d) associativity

Asefleupp ¢pyLeGgsma <iflpsiudsdus)

(=) QueCGuer (<) el

(@) efemovLeor () CLeaéls
Fuzzy decision making was introduced by
(a) Bellman (b) Blin

(¢) Whinston (d) Datiz

ve puT Qgeflalleam ipigCeai(Hs s Hlaps e

(=) 1970 (<) 1974
(@) 1980 (rr) 1982
Multi person decision making was introduced
(a) 1970 (b) 1974
() 1980 (d) 1982

Page 4 Code No.:30590 B
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11.

12.

(=)

PART B — (5 X 5 = 25 marks)
Answer ALL questions.

Y etTeu(HeuaTeHenD eUEnFULIM)
(1) a—-Qeul®
(11) eugyeurer o —Cleul ()
Define the following :
(1) a-—cut
(i1) strong a—cut

Or
Yemeu(meuaTelHenm euenum) :

1) @eLGeael wdlyesLew Ggeflealeoer

HEOTLD
(i) L-Qgeflefevevr sewrid.
Define the following :
(1) Interval valued fuzzy sets
(1) L-fuzzy sets.
A, BeF(X) eaafld <meass a, fel0,1]
@b “(A N B)=* An* B eren fipieys.
Let A, Bed (X), then for all «, fe [0, 1]
prove that “(AnB)=" An* B.

Or
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13.

14.

(<=4)

f: XY ereamug @@ L&@gﬂ gy eTevfled
cmasy AcP (X Uf ar A

at 0 1
Bmeys.
Let f: X —Y be an arbitrary crisp function.
Then for any AeP (X), prove that

Uf

at[O 1

b e Ggeflellvem Lrammapd HHEULFD 6(m
Foblenaeniis ClsmeanTL_g) eren Hlmieys.

Prove that every fuzzy complement has
atmost one equilibrium.

Or
t-@Qevanr  Blwwsdler  @lisQETaTTILIL L
2_GHTENLOGHENET 6T(LDG)S.

Write the axiom of £—conorms.

L Qouefludled  eretors oot Qeweur@samer
<)
aeul.

Explain the arithmetic operations on
intervals.

Or
Qgefledldverm  gwemurBsar wundl HAm @Goloy
CUEIE.

Write a short note on Fuzzy equations.
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15.

16.

17.

18.

(<)

(<)

Qgatlafever ISl ol (H (g CleuBdsamen afleur.
Explain the fuzzy model group decision.

Or
Qgeflefldverm e(muly L LOLamev eflaurfl.
Explain the fuzzy linear programming.

PART C — (5 X 8 = 40 marks)

Answer ALL questions.

Wmgisantd LuHDl edlefss.
Explain the crisp set in detail.
Or
Gsaflafieveom 60T 61 & 61T 6o SilgliLenL
&(HSgIGHamar alleufl.
Explain the basic concepts of fuzzy sets.

s Hange Conméams er(pd Himie,s.
State and prove first decomposition theorem.

Or

Qgaflelldvem samhsater aflfloirss Qsmarangamwl

aleul.

Explain the extension principle for fuzzy
sets.

a, bel0,1] eraflé iy, (a,b)<i(a,b)< min(a, b)
ereu Hlmies.
If a,be [0, 1], then prove that
iin(a,b)<i(a,b)< min(a, b).
Or
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19.

(<=4)

t-Hlungder eumsliuhssd Cspmsas erps
Hpiajs.

State and prove characterization theorem of
t—Norms.

* e {+, - /} HMILD A, B CTETLIg)

Qer_réfluyerLw  Ggeflelleoem erammaer erefle

Qgefledldeom SEWTLD A*B,

(A* B)z)= sup min[A(x), B(y)] GTeuT)
z=x*y

auerumGsIUL L Csmrdfluyenw Ggeflaleem

GTeuT 6Ten Bl .

Let =*e {+, - /} and let A, B denote

continuous fuzzy numbers. Then prove that

the fuzzy set A*B defined by

(A * B)(z) = sup min[A(x), B(y)] is a
z=x*y

continuous fuzzy number.
Or

Qgeflelldverm eramaafien eamemed s g emw afleul.
Explain the lattice of fuzzy numbers.

SaiBUT (plgCleuhidsame el
Explain the individual decision making.
Or

vepUT 1plgLeuhigsame alleufl.
Explain the multiperson decision making.
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(6 pages) Reg. No. :

Code No.: 30590 E  Sub. Code : SEMA 6 B

B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2020.
Sixth Semester
Mathematics
Major Elective 111 — FUZZY MATHEMATICS
(For those who joined in July 2017 onwards)
Time : Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer :

1.  Which of the following symbol is used for
universal set

(@ Vv (b) «a
() A d X
2. The range of membership function is

(a) {real numbers}  (b) {4}
© X @ [o,1]



Let A, Be@F(X) and a,pel0,1]

“(AnB)=
(@ “(AuB) b) *“AU*B
o “An“B (d) none

First decomposition theorem states

@ A=J.4 b A=, A

a
ae[O, 1]

© ,A=[JA @ A=, A

a a+
ae[O, 1]

The value of u(a,0)

(@ 0 b) a
© ula) @  u(0)

If a,be[0,1] and a<b, then

(@ Cb)=Ca) b) Cla)=C(b)
© C(b)=Cla) @  Cla)<Clb)

If AcE and Bc F then

(a) A/BcEJF ® E-FcA-B
(¢ E/FcA/B (d A-FcB-F

there
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8. MAX(A,A)=A is

(a) 1identity (b) 1dempotence

(¢) absorption (d) associativity
9. Fuzzy decision making was introduced by

(a) Bellman (b) Blin

(¢ Whinston (d) Datiz

10. Multi person decision making was introduced
(@ 1970 (b) 1974
(c) 1980 (d) 1982

PART B — (5 x 5 = 25 marks)

Answer ALL questions.

11. (a) Define the following :
(1) a-—cut

(i1) strong a—cut

Or
(b) Define the following :
(1) Interval valued fuzzy sets

(i1) L-fuzzy sets.
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12.

13.

14.

15.

(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

Let A, Bed (X), then for all «, fe [O, 1]
prove that “(An B)=* An“ B.

Or
Let f: X — Y be an arbitrary crisp function.

Then for any Aed(X), prove that

fa)= Ur(..A).

at{0,1]

Prove that every fuzzy complement has

atmost one equilibrium.

Or

Write the axiom of ¢ —conorms.

Explain the arithmetic operations on

intervals.

Or

Write a short note on Fuzzy equations.

Explain the fuzzy model group decision.
Or

Explain the fuzzy linear programming.

Page4 Code No.: 30590 E
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16.

17.

18.

19.

()

(b)
(a)

(b)

(@)

(b)

(a)

(b)

PART C — (5 x 8 = 40 marks)

Answer ALL questions.

Explain the crisp set in detail.

Or
Explain the basic concepts of fuzzy sets.

State and prove first decomposition theorem.

Or

Explain the extension principle for fuzzy
sets.

If a,be [0, 1], then prove that
i in(a,b)<i(a,b)<min(a, b).
Or

State and prove characterization theorem of
t—Norms.

Let =*e {+, - /} and let A, B denote

continuous fuzzy numbers. Then prove that
the fuzzy set A*B defined by
(A* B)z)= sup min[A(x), B(y)] 1s a

Z=x*y

continuous fuzzy number.

Or
Explain the lattice of fuzzy numbers.
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20. (a) Explain the individual decision making.

Or
(b) Explain the multiperson decision making.
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B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2020.
Sixth Semester
Mathematics
Major Elective — IV : OPERATIONS RESEARCH-II
(For those who joined in July 2017 onwards)
Time : Three hours Maximum : 75 marks
SECTION A — (10 x 1 = 10 marks)
Answer ALL questions.

Choose the correct answer.

1. ewm &leerwumiger GU@mDSADL wHMD HHGLD
FLILS6T FoTs @) (HEEW0 Cungl,

(=1) <18 Caanid Lemaflwims @ maEL0D
(=) Sira| Sl &5y

(@ 2 5d56T sMEILITE @) ([H @D
()  praydp Sraurs QmEELD



When maxmin and minmax values of the game
are same, than

(a) There is a saddle point
(b)  Solution does not exist
(¢) Strategies are mixed
(d) Infinite solution

@\reTiq H(& CuhuL YL LSSMTTSHET )
ellenemwim’ig b FFRHILILLMTED g

<) Erop ellemerwim_ ()

(
(=) CuseunisangsEUuLl L elleanemuim (HaeT
(@) prerulL eflenemuwimi(h

() n-purseflen eflenemwuim_(Haer

Games which involve more than, two players are
called

(a) Biased games (b) Negotiable games

(¢) Conflicting games (d) n-person games

THDISNSHTET ST (S, uHdl &mSHe0
T(HSS50smeToUS bene.

(1) eueguL fHwrs Corewe b Gummeaer

(<) Srelrar Qeweour’ e @whg Cummenar

(@) esps wrhy Qo Gaafew Sioraliims

() emugens rhHGlelw e Cummeaner LiFTLALLIZ
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The problem of replacement is not concerned
about the

(a) Items are deteriorate graphically
(b) Items that fails suddenly

(¢) Determination of optimum replacement
interval

(d) Maintenance of an item to work out
profitability

veagdlen Crr L smsLiuhin Cumg)

(=) Qeeaey seTEpLly el CalarHib

(<) Oeafeamisatien Gy &S

(@) spCumewsw L srrailser ea@Lsarms
QeweuBdlerpert.

(F)  Consem_ ieanssn

When time value of money 1is considered

(a) Cost need to be discounted
(b) Timing of incurrence of costs in important

(¢) The present value factors serve as the
weights

(d) All of the above

Page3 Code No.:30591 B



YletTeu (heu U HMIET 6T FiTlLImeng e ?

(=)

()

auflengs Camlum() 6T 6UTlg&end W TeT e e
QU(HENS Caaneuemwil Qumiged HMILD
Sjanwlifdeamer LB GealCumsd Cumern
GLpBlaneen s enswmeTdng

auflengs  Camliumiigd Mg &S WTeTTEHeT
raIL(HUTEET WalsTs6r, @QuIbSrmsear wHmib
Flq SHBIGET LOHMILD L A Fweupenm 2 aTerL_G&lwig
@M euflens  ETeTLg  GUTIGEHESITETITE Eh S
Caaneu Geiws srsdmLums GhsHng

aflenss Camlumliiger <uie] GCoomemmes

2 &g 2eredlerer GCaameuamw Blmel 2 56 dmg)

Which of the following is not correct?

(a)

(b)

(©

(d)

Queuing theory deals with situations where
customers arrive, wait for the service, get the
service and leave the system

Customers, in queuing theory might include
humans, machines, ships, letters and so on

A queue refers to physical presence of the
customers waiting to be served.

A study of queuing theory help the manager
to establish an optimum level of service
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L6 CHFeneUILISBISGET GTETLIG

Sl) QeRTwns @) (HSSTLD

(

(<) @srflé @ mésemd

(@) Qg wHmLD CGTLFTs @) (HESEMLD
(

) Cnser jameangg)n

Multiple serves may be

(a) In parallel
(b) In series
(¢) In combination of parallel and series

(d) All of the above

Critical path analysis—-é&0 CPM eremmm eumrengudlen
Quimmerr

(=) Critical Path Method

(<) Crash Project Management

(@) Critical Project Management

() Critical Path Management

In critical path analysis, the word CPM means
(a) Critical Path Method

(b) Crash Project Management

(¢) Critical Project Management

(d) Critical Path Management
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Qeweur’(®H  whswrar  Crrsdne  Aurgeuns
LwetURSSIUHLD ClFmed
(=) wpsHlove SiHD
(<) swrSer whHsblamea
(&) Glwrss wpsHloa
() Cpgadiu enersg) b

The term commonly used for activity stack time is

(a) Free float (b) Independent float
(¢c) Total float (d) All of the above
Qungleurs F1& G sar e ULl GTGTLIG)

(=) Hriyse sresdla Coaneian Ligd Clauwiw

(=) uppréEGmns sellids  @Q@UL  FT&EGS®mer
T (H&gFCFDE

(@) s HlapaannsEhsE eFHL THHE Gl&TeTer

()  Cpgadiu enersgb

Inventories in  general are build up

(a) Satisfy demand  during  period  of
replenishment

(b) Carry reserve stocks to avoid shortages
(¢) Keep place with changing market conditions

(d) All of the above
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10.  erbg CFeeyseT ML eme|L6m mmiLi(HLD?
(1) SE LFwa] L (HID
(=) meusdmEEn Gawea] L (HLD
(@) Ly ewnE dswa LW
(F)  Gemeu SimaTsgLd
Which cost can very with order quantity?

(a) Unit cost only (b) Holding cost only
(c) Re—order cost only (d) All of these

SECTION B — (5 x 5 = 25 marks)
Answer ALL questions, choosing either (a) or (b).
11. (=) demeumnd  Qe@ssesd  anflepws 2 aniul
ellenemimenL &SI Csmers.

Nenerwir(HueurB
5 0

everwimueut A [ J
0 2

cllewemwim’(h &g LiLing SToreldsslul L g erer
Blmieys. Cogybd edlenemuimiger oS srams.
Consider the game with the following payoff
matrix

Player B

5 0
Player A
0 2

Show that the game is strictly determinable.
Also find the value of the game.
Or
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12.

(<) Yemoumd Cesgssd amfleowsd  Csmerr

clenerwimiigDamenr 2 &b 2 SHlseT  WLHOID
ellememwim”iq 61 o1 SToreiss.
P2

P151
3 4

For the game with the following payoff
matrix determine the optimum strategies
and the value of the game

P2

P151
3 4

Qupdlyd  A-en eflene ¢5.90,000 eumLmHS T
Quss Dgwey, WP e auBLSHNE .200 wHmibd
I8 UBLSH DS ¢5.2,000 eisLd
2 WissLUHEDS. 2ABS Quidlrsos
wromesHasTer HAnHe euLSmars sarsdl(Hs.
Cogib, wrHpsHpster o&65  Osrearans
Geruppiu@dpg eailed, <ips Quipdrsdoern
eSS (&S LHNID QUSGUSNE WG FFTe
ULHE T CFwe, eremen?

Machine A costs Rs.9,000. Annual operating
cost are Rs.200 for the first year, and the
increase by Rs.2,000 every year. Determine
the best age at which to replace the machine.
If the optimum replacement policy is
followed, what will be the average yearly cost
of owning and operating the machine?

Or
Page 8 Code No.:30591 B



13.

(=) sefliulL wrhmn Gereareans LHH alleuss.

(<)

Explain individual replacement policy.

@ sTena Ul CUTEGEUTSS Bimeuasdle em
Corsde e weatuSle| SarssT @SS mT.
Sl Uev L elamensaian  SHEULHMETE
SWMERSmmT whmibd werudle| CFWSDmT. e
wafl CrrsdlrnE 8  eumgEmswUmeTiser ererm
SlgsHe0 aUmADTISET HMID SETEET (T LOG]
Crrsdrne srmeflung 12 eumq &ensWwTeTTa@hs
Coaneu QLD 2 BISEHEL I  26I5bISEHSE
9@, Spsear_cundlne@ elenLwef.

(1) sanssflar Crwaussrs  sT15S(HSEGLD
aurgsenswrerigeflen ayrafl cramenflEans

GTGUTGHT?

(i) Geweuamws QumIusDHE (P EITEITITE
STEHH(HEGD aumgsemswmarisater symafl

CriLd eremen?

A road transport company has one
reservation clerk on duty at a time. He
handles information of bus schedules and
makes reservations. Customers arrive at a
rate of 8 per hour and the clerk can service
12 customers on an average per hour. After
stating your assumptions, answers the
following.
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(i) What 1s the average number of
customers waiting for the service of the
clerk?

(i1)) What is the average time a customer
has to wait before getting service?

Or

@@ Branerd@ 30 Tullevger ererm lSgsdl Frd@
TUAGSET g WIMTIq6) eU(HETDET 6GTEm) ENeELSSISH
QamemEpmsar, C@Ib auhasdsd@ @enL Cuiwmen
Cormiser  om  2HGeus  BCwWTssmsL
Qemupmidlermen  erens.  gpeubleumm  FulladHEn
Csaneu Gy 36 BIOLmiser eran 2FCousssled
s LILOEDg. wrige 9 qulesamer Hlmissdls
Qamerer  (pbsmed (10 CsrhHser o creme.
Sjeupdler eerm CUTEGTSS DTS 2 cTeng)),
crafley sredlwrer Hlapssameld sarsdHie LHMLD
gynafl auflens Borgdenerns smems.

Assume that the goods trains are coming in a
yard at the rate of 30 trains per day and
suppose that the inter arrival times follow an
exponential distribution. The service time for
each train is assumed to be exponential with
an average of 36 minutes. If the yard can
admit 9 trains at a time (there being 10
lines, one of which is reserved for shunting
purpose), calculate the probability that the
yard is empty and find the average queue
length.
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14. (=) @sdluwner utens wHMD S SHer sTeld
QS WICUDHEME HTEHTS.

Blaipey A B C D E F G H I J
apenGermg. -~ - A B CD CD E E FG HI
STeolb 4 6 9 T 4 4 3 6 9 4
(BTserT)
Find the critical path and duration of project:
Activity : A B C D E F G H I J
Predecessor : - - A B ¢D CD E E FG HI
Duration 4 6 9 T 4 4 3 6 9 4
(days)
Or
(=) @m L emaummbd ST L L euameanTenis
Qe (HeTerg,.
HlsLpay 1-2 1-3 14 25 3-6 3-7
Cry eurphisafiey 2 2 1 4 8 5
HlEpey 4-6 5-8 69 7-8 89

Cry eurpriisatiey 3 1 5 4 3

PERT aomeleeaed  siLamwnds  0HOID
(PSS wimen LITEnG6n Wl OHMID DG 60T
STOSI QT ST (Hs.
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15.

A project has the following time schedule :

Activity 1-2 1-3 14 2-5 3-6 3-7
Time in week 2 2 1 4 8 5

Activity 4-6 5-8 6-9 7-8 89

Time in week 3 1 5 4 3

Construct PERT network and compute the
critical path and its duration.

Q@@ eTarblentl @By 2 HuSSHwTerT ¢ LGS
(r5.42 aisLb &G eratorl ewrull en Gt
cllpuenenwmeriL LD JOQIES, QameTpgen
Qewidlpri. @ger Csameu aumLSSHDHE em.1,800.
@m BT fear auflens oeme eremeamouns @)(Hds
Couar(Hd. @@ YTy meUlILSHSTS  6(h
HRUMTLGE &75@ &WEGWL sLambd 20 epugm
L HGw

An o1l engine manufacturer purchases
lubricants at the rate of Rs.42 per piece from
a vender. The requirements of these
lubricants is Rs.1,800 per year. What should
be the order quantity per order, if the cost
per placement of an order is Rs.16 and
inventory carrying charge per rupee per year
is only 20 paise.
Or
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(=) @ @uubssTrr @@ B CLr  Graud
2 HUSHWTeT(H&E e BreversE 510,000
STEIE 2 (HheneTdHeT cUlpmis Geuam(HLd. el e
swumfliy elLsmss Osrim@bd Cung, e
pranears@ 25,000 SMhIE 2 (HheneTsHeT o (HeuTsHs
(PIGUD  GTETM  DeUT ST HIBGICTETTT.  6(Th
A@LESNG @G sl @asdnuushsrar
Qewey (5.2 wHOID @EH 2HUGH QUL SSler
Siemwae| e ;.1,800 @b, 2 HUSH el LD
GTEUGUETE 3ilq&Hlq CeliuiuL CeuemT(Hid?

A contractor has to supply 10,000 bearing
per day to an automobile manufacturer. He
find that, when he starts a production run,
he can produce 25,000 bearing per day. The
cost of holding a bearing in stock for one year
is Rs.2 and the set up cost of a production
run is Rs.1,800. How frequently should
production run be made?

SECTION C — (5 X 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).
16. (o) &psar 2 x 4 elleperwimen cuanyuL (pepmuded
Erés
aNenerwir(Hueur B
B: B2 Bz Bs
elenerwim(ueur A Ar [2 1o _2J

A2 L1 0 3 2
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Solve the following 2 x 4 game graphically :
Player B

B: B2 Bs By

Plagera 41[2 1 0 -2
A:l1 0 3 2

Or
Ep&EsTamILd ellemermuimi_ig 61 QFx)& 55D
Seflenws Siss.
B: B: Bs; B
Ar (4 -2 3 -1
A2 -1 2 0 1
A3 (-2 1 -2 0
Solve the game whose payoff matrix is given

below :
B: B: Bs; Bs
Ar (4 -2 3 -1
A2|-1 2 0 1
As\-2 1 -2 0
uamslen  LIHIY  eumLSHDE 10%  erens
SHSUIULL(HWL, @eleurm 3 eu(HLrbisEhsHEL
@ @Quibdrn A wrHplu@D T meudsds
QamerCGeumd, <Gs FwWD geubleurm <M
GUI(THL_TBI& (G & (& LD 6Tt @uibglyd B
wroplUGEDng. Qrar®h  QuBSTEsERESELD
e () Geeweysear G Car@asiul(Hararer.
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e 1 2 3 4 5
@updrnp A: 1000 200 400 1000 200
@updrn B: 1700 100 200 300 400
ahg Qubdrsams eurms CeuammHibd eremUmss
Eroref&saLb.

Let the value of money be assumed to be 10%
per year and suppose that machine A is
replaced after 3 years whereas machine B is
replaced after every six years. The yearly
costs of both the machines are given below :

Year : 1 2 3 4 5
Machine A: 1000 200 400 1000 200
Machine B: 1700 100 200 300 400

Determine which machine should be
purchased.

Or
(=) yallre saflafliler om @OIUYULL s
g TTETE GV LT85 (615 S, LleoTeu (LD Cameved
el lgmiger sranriL(hElemmen.

aumrsSlan 1 2 3 4 5 6 7 8
Wplgadled :

@enmiaueny 005 013 025 043 068 088 096 100
Camevailullen

Hapsae, :
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End of the
week :

Probability
of failure
rate :

L(psTer 6 Iqyrerslevl_Mepar WwrHmiesDHamer
Qeea] (.1.25. @HS 14 TTETSEVLTHET TSI
@Cr  Crrsde Hlavowrar Qe Ceuatlude
WIHDE|LD, SetlliLl’ L grrerdlevlrger Caanaiude
ComevaflwenLwib  Cumgl, Seuben WLIHHE D
Wye) QeLwliu@Spg. G WLIHOEISHSTE
Cewey e grreadlovL(H&E@ 30 eUFT eTermTe,
&l  LIHNSERSE QL Weorar  fAnbs
G Geuafl  eremen? qrTETSGVL (HEG  ETHS
G&pwron eleauied  semgliLns SefliulL
wron  Cerdatens goms  CsmeTerddalgw
N(BHOLSSES QETETanSILITS @) (HHEGD?

The following failure rates have been
observed for a certain type of transistors in a
digital computer:

1 2 3 4 5 6 7 8

0.05 0.13 025 043 068 0.8 096 1.00

The cost of replacing an individual failed
transistor is Rs.1.25. The decision is made to
replace all these transistors simultaneously
at fixed intervals and to replace the
individuals transistors as they fail in service.
If the costs of group replacement in 30 paise
per transistor, what is the Dbest interval
between group replacement?
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18.

(=) @0

Qungls QgrenaGLs Fmeulgufled

UMy S WTerTgEaflen  aumend lfsD  6m
GUITlg-& 6N & LI TEIT(TH& (& LD 2AHSS
QUMGEMSWITeTHS@GD @enLwléd ggmaflums 10

BIOL g6 umlsmer UFeuamad Csmet(heTerg).

QgreneCusller s HCeus LU

Gerupmeugns smsUILOE DS, syrefl Cprb 3
BILOL_rigeiT.

@)

(i)

(111)

(iv)

FTOUGEE — GUIHLD  @euT  STEHI(HES
Ceuanriquw Hl&LDSS56, cTamen?
SfeuauiGug) 2 meur@h Ceumm oS
auflengsafien gymef Berid eremen?

waEME&ET  CsrenaGuédl  Blamd  BlEL L
@ueLmeug greugenws  Bmen Cumg),
QUM GSWTETISET  anpli]  e(H&s
G@DHSULFD 3 BOLBSET ST155Hss

Couamr(Hd GreuT ] CUITIY HESWITETTSHET
THTUTTSSDTISET. @ IeRTL_Teugl FTellqenul
Blumruiu®ss QUG SENSUITETTE I 6T

@l LD eeuauere] Cprb  AHlasfss
Ceuar(pid.

QzrenaGudl Lwemum g @\HEGL @b
mBreflen L@dlenw UL Hniger

Qsrene CLAEETE STSH(HSGLD Deungl
SlELPLIGnL WP4&55  SeUHE®S, 10
B BisEpsE Cbd ahEEh Hapsse]

GTGUTET?
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The rate of arrival of customers at a public

telephone both follows Poisson distribution

with an average time of 10 minutes between

one customer and the next. The duration of a

phone call is assumed to follow exponential

distribution, with mean time of 3 minutes.

@

(i)

(iii)

(iv)

What is the probability that a person
arriving at the both will have to wait?

What is the average length of the non—
empty queues that form from time to
time?

The Mahanagar telephone Nigam Ltd.
will install a second booth when it is
convinced that the customers would
except waiting for at last 3 minutes for
their turn to make a call. By how much
time should the flow of customers
increase in order to justify a second
booth estimate the fraction of a day the
phone will be in.

What is the probability that it will take
him more than 10 minutes altogether
to wait for phone and complete his call?

Or
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(=) @m Guuir rhslge @@ CuaTger

e el Caanau Qewidlpriser.
cuMig Saepwimeriger Limiigmen CLagemed e el
Crrsdine 12 GTeTD gl

QUMY SMSITETISER&G@ — eubEnTTsar.  Caamal
Criid eeuGleum(m QUG &SENSWLITETITE (GTh& (S,
9HCausgdled 6 BlOLmsaT erar (SIS
Qamerer (D, ereflé

1) Comeuenwill QumesDHE QUbS
QUM EMSWITETTSHET HTEHH(HEGD Crrsdler
Bspssay

(1) ewlibe gymefuins o @rer

QU SESWITETTHENGT HeuTlg ],
(i) emgsmaswrerisar  @GUuT  LITEEL g
Qeaeufls@n srmafl Crrb < dueinans

STEUTS.

A super market has two girls serving at the
counters. The customers arrive in a Poisson
fashion at the rate of 12 hour. The service
time for each customer is exponential with
mean 6 minutes. Find

(i) The probability that an arriving
customer has to wait for service

(11)) The average number of customers in
the system, and

(i11) The average time spent by a customer
in the super—market.
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19. (=) @@ Sdu  Hlibd g Hspssesamer
2 ererLsHwgl, Semeu Qgriiumer syeser SCLp

Qasr@ssliL’_(HeTerer.
Blapa|sem  (phas Hlape sar  Hlape|saTean ST
(BL_asair)

- 4

— 7

— 6

AB 5

AB 7

C,D,E 6

C,D,E 4

Q=04 = Jd o w »

(i)

QplQeurdlener  euenys  WwHMID S
(P (PEDOESHTOSS HETE STEuTs.

paleurm  Blape|sEps@wrea  Cbrss

Wseneuens SeES (hs, OHMID
p&sudlomen LITEnSan Ll (penetlaneoL]
LOSSeLD.

A small project consists of seven activities for
which the relevant data are given below:

Activity Preceding activity Activity duration

g aQ w »

(Days)
- 4

- 7
- 6
AB 5
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Activity Preceding activity Activity duration

(Days)
E AB 7
CD,E 6
G CD,E 4

(1) Draw the network and find the project
completion time.

(i1) Calculate total float for each of the
activities and highlight the critical

path.
Or
(=) o Hlaspeysamers Oaram e SLLID,
EpGaenr_ QgrLyenLw BHUDSHE TS
Qamesr(HeTerg,.
Blapey 2 L alg seafl&EILUL L ST (BT _geT)
penGemig.
BLOEE®s W& Y

pblw  BLYEmS

A - 1 1 7
B - 1 4 7
C - 2 2 8
D A 1 1 1
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Blapey 2 L &g saflEEILUL L ST (BT _geT)

penGermig.

BLOE®s W& VY
bl BLYSEmS
B
C
D.E
F,G

5 14
5 8
6 15
2 3

T & =2 4=
—= W o N

(1) PERT-g cuewpw wpmid erdliiumidasiin’ L
L flenme] smegdlenemuLd smeirs.

(1) #dlepey F-er gpmefl gmeow 14 prlger
odlafgasred 95% Hleslusseamenn 2 el W
erdlfumissliul L. Sl gdler  srsdle
gHuBD  FrEsDL  eremen.  (z=1.465,
p(0<><1.645=0.45)

A project consists of eight activities with the

following relevant information.
Activity Immediate Estimated duration (days)

Optimistic  Most likely  Pessimistic
— 1 1 7

7
8
1

2 O aQ ®m >
I

1
2
1
2

[ N e A

14
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Activity
F
G
H
20. (=)

Immediate Estimated duration (days)

Optimistic  Most likely  Pessimistic

C 2 5 8
D,E 3 6 15
F.G 1 2 3

i) Draw the PERT and find out the
expected project completion time.

(i1) What duration will have 95%
confidence for project completion?

(i11) If the average duration for activity F
increase to 14 days, what will be its
effect on the expected project
completion time which will have 95%
confidence? (For z=1.465,
p(0<><1.645=0.45)

LUDDTEGmD Qs HITaurl &1&@E SamrsHEsarte,

Cworss &15@ Oswe] Gopssiupn Cumg,

2 &hg QUTmETTSTT ki@ eredlaar (EOQ)

Sroreiésea|b Cab iger LiswLsamarts Glums.

Determine an optimum economic order

quantity (EOQ) when the total inventory

cost is minimized for the deterministic
inventory problem with no shortages. Also
obtain its characteristics.

Or
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(<)) uPPIEG®D Qs HliTawT Fr6@ sards@saila
aueIUMISSIUL L BFls@il 6T Smigll 2 &hS
Qurergmy R(PHBIG) <|eredlene (EOQ)
Srorefssalb. G ST — LIGTLGamerL

Qums.

Determine an optimum economic order
quantity (EOQ) for the problem with finite
replenishment production. Also obtain its
characteristic.
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Reg. No.:

Code No.: 30591 E  Sub. Code : SEMA 6 D

B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2020.
Sixth Semester
Mathematics
Major Elective — IV : OPERATIONS RESEARCH-II
(For those who joined in July 2017 onwards)
Time : Three hours Maximum : 75 marks
SECTION A — (10 x 1 = 10 marks)
Answer ALL questions.

Choose the correct answer.

1.  When maxmin and minmax values of the game

are same, than
(a) There is a saddle point
(b)  Solution does not exist
(¢) Strategies are mixed

(d) Infinite solution



Games which involve more than, two players are
called

(a) Biased games (b) Negotiable games

(¢) Conflicting games (d) n-person games

The problem of replacement is not concerned
about the

(a) Items are deteriorate graphically
(b) Items that fails suddenly

(c) Determination of optimum replacement

interval

(d) Maintenance of an item to work out

profitability

When time value of money 1is considered

(a) Cost need to be discounted
(b) Timing of incurrence of costs in important

(¢) The present value factors serve as the
weights

(d) All of the above
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Which of the following is not correct?

(a) Queuing theory deals with situations where
customers arrive, wait for the service, get the
service and leave the system

(b) Customers, in queuing theory might include
humans, machines, ships, letters and so on

(¢) A queue refers to physical presence of the
customers waiting to be served.

(d) A study of queuing theory help the manager
to establish an optimum level of service

Multiple serves may be

(a) In parallel
(b) In series
(¢) In combination of parallel and series

(d) All of the above

In critical path analysis, the word CPM means
(a) Critical Path Method

(b) Crash Project Management

(¢) Critical Project Management

(d) Critical Path Management
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10.

11.

The term commonly used for activity stack time is

(a) Free float (b) Independent float
(¢) Total float (d) All of the above

Inventories in  general are build up

(a) Satisfy demand during period of
replenishment

(b) Carry reserve stocks to avoid shortages
(¢) Keep place with changing market conditions
(d) All of the above

Which cost can very with order quantity?

(a) Unit cost only (b) Holding cost only

(¢) Re—order cost only (d) All of these
SECTION B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

(a) Consider the game with the following payoff
matrix

Player B

5 0
Player A
0 2

Show that the game is strictly determinable.
Also find the value of the game.
Or
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12.

13.

(b)

()

(b)
()

For the game with the following payoff
matrix determine the optimum strategies
and the value of the game

P>
5 1
3 4

P;

Machine A costs Rs.9,000. Annual operating
cost are Rs.200 for the first year, and the
increase by Rs.2,000 every year. Determine
the best age at which to replace the machine.
If the optimum replacement policy is
followed, what will be the average yearly cost
of owning and operating the machine?

Or

Explain individual replacement policy.

A road transport company has one
reservation clerk on duty at a time. He
handles information of bus schedules and
makes reservations. Customers arrive at a
rate of 8 per hour and the clerk can service
12 customers on an average per hour. After
stating your assumptions, answers the
following.
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(b)

14. (a)
Activity :
Predecessor :

Duration
(days)

(i) What 1s the average number of

customers waiting for the service of the
clerk?

(i1)) What is the average time a customer
has to wait before getting service?

Or

Assume that the goods trains are coming in a
yard at the rate of 30 trains per day and
suppose that the inter arrival times follow an
exponential distribution. The service time for
each train is assumed to be exponential with
an average of 36 minutes. If the yard can
admit 9 trains at a time (there being 10
lines, one of which is reserved for shunting
purpose), calculate the probability that the
yard i1s empty and find the average queue
length.

Find the critical path and duration of project:
A B C D E F G H I J
- - A B CD CD E E FG H]I

4 6 9 7 4 4 3 6 9 4

Or
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15.

(b)

A project has the following time schedule :

Activity 1-2 13 14 25 3-6 3-7

Time in week 2 2 1 4 8 5

Activity 4-6 5-8 6-9 7-8 89

Time in week 3 1 5 4 3

(a)

(b)

Construct PERT network and compute the
critical path and its duration.

An o1l engine manufacturer purchases
lubricants at the rate of Rs.42 per piece from
a vender. The requirements of these
lubricants is Rs.1,800 per year. What should
be the order quantity per order, if the cost
per placement of an order is Rs.16 and
inventory carrying charge per rupee per year
is only 20 paise.
Or

A contractor has to supply 10,000 bearing
per day to an automobile manufacturer. He
find that, when he starts a production run,
he can produce 25,000 bearing per day. The
cost of holding a bearing in stock for one year
is Rs.2 and the set up cost of a production
run is Rs.1,800. How frequently should
production run be made?
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SECTION C — (5 x 8 = 40 marks)
Answer ALL questions, choosing either (a) or (b).

16. (a) Solve the following 2 x 4 game graphically :
Player B

B: B2 Bs By

Player A Arf2 10 -
A1 0 3 2

Or
(b) Solve the game whose payoff matrix is given
below :

B: B: Bs Bs
Ar (4 -2 3 -1
A2|-1 2 0 1
As\-2 1 -2 0

17. (a) Let the value of money be assumed to be 10%
per year and suppose that machine A 1is
replaced after 3 years whereas machine B is
replaced after every six years. The yearly
costs of both the machines are given below :

Year : 1 2 3 4 5
Machine A: 1000 200 400 1000 200
Machine B: 1700 100 200 300 400

Determine which machine should be
purchased.

Or
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End of the

week

Probability
of failure

rate :

18.

(b)

()

The following failure rates have been
observed for a certain type of transistors in a
digital computer:

1 2 3 4 5 6 7 8

0.056 013 025 043 068 088 0.96 1.00

The cost of replacing an individual failed
transistor is Rs.1.25. The decision is made to
replace all these transistors simultaneously
at fixed intervals and to replace the
individual transistors as they fail in service.
If the costs of group replacement in 30 paise
per transistor, what is the best interval
between group replacement?

The rate of arrival of customers at a public
telephone both follows Poisson distribution
with an average time of 10 minutes between
one customer and the next. The duration of a
phone call is assumed to follow exponential
distribution, with mean time of 3 minutes.

(1) What is the probability that a person
arriving at the both will have to wait?

(11) What is the average length of the non—
empty queues that form from time to
time?

(i11) The Mahanagar telephone Nigam Ltd.
will install a second booth when it is
convinced that the customers would
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19.

(b)

(a)

except waiting for at last 3 minutes for
their turn to make a call. By how much
time should the flow of customers
increase in order to justify a second
booth estimate the fraction of a day the
phone will be in.

(iv) What is the probability that it will take
him more than 10 minutes altogether
to wait for phone and complete his call?

Or

A super market has two girls serving at the

counters. The customers arrive in a Poisson

fashion at the rate of 12 hour. The service

time for each customer is exponential with

mean 6 minutes. Find

(i) The probability that an arriving
customer has to wait for service

(i1) The average number of customers in
the system, and

(i11) The average time spent by a customer
in the super—market.

A small project consists of seven activities for
which the relevant data are given below:

Activity Preceding activity Activity duration

A
B

(Days)
- 4
- 7
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Activity

Q=2 = J a

(b)

Activity

T o 0 =2 9dJ aa ®m >

AB
AB
C,D,E
C,D,E

6
5
7
6
4

Preceding activity Activity duration
(Days)

(1) Draw the network and find the project

completion time.

(1) Calculate total float for each of the
activities and highlight the critical

path.

A project consists of eight activities with the
following relevant information.

Immediate

Optimistic

- 1

Q w >

D,E

1
2
1
2
2
3
F,G 1

1
2
1
5
5
6

2

Estimated duration (days)

Most likely  Pessimistic

7

8
1
14
8
15
3
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20.

()

(b)

(i) Draw the PERT and find out the
expected project completion time.

(i1)) What duration will have 95%
confidence for project completion?

(111) If the average duration for activity F
increase to 14 days, what will be its
effect on the expected project
completion time which will have 95%
confidence? (For z=1.465,
p(0<><1.645=0.45)

Determine an optimum economic order
quantity (EOQ) when the total inventory
cost is minimized for the deterministic
inventory problem with no shortages. Also
obtain its characteristics.

Or

Determine an optimum economic order
quantity (EOQ) for the problem with finite
replenishment production. Also obtain its
characteristic.
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(8 pages) Reg. No. :

Code No. : 30592 E Sub. Code : SEMA 6 E

B.Sc. (CBCS) DEGREE EXAMINATION,
APRIL 2020.

Sixth Semester
Mathematics — Main
Major Elective — IV — CODING THEORY
(For those who joined in July 2017 onwards)

Time : Three hours Maximum : 75 marks

SECTION A — (10 x 1 = 10 marks)
Answer ALL questions.
Choose the correct answer:

1. The total number of words of length n is
(@ n (b) 2n

(c) 2nt (d) 2»



The maximum number of code words of length
n=4 in a code in which any single error can be
detected is

(@) 6 (b) 8

(c) 12 (d) 16

The distance of a linear code is the weight of the
non zero codeword of length.

(a) non zero (b) most

(c) least (d) zero

The number of different bases for %2 is
(@ 1 (b) 3
(© 2 (d) 4

The equivalent code of ¢ ={000,100,001,101} is

(a) {000,100, 010,110}
(b) {001,100,010,110}
(© {000,010,001,110}
(d) {001,010,100,110}

The distance of a linear code is the
weight of any non zero code word.

(a) half of (b) two times

(¢) maximum (d) minimum
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10.

11.

The upper bound for the dimension 3 of a linear
code of length 6 is

(a) 4 b)) 2
(c) 8 d) 6

The distance of the extended Golay code C,, is

(a) 2 | () 4
(c) 6 (d) 8

If flx)=1+x+x"+x* and g(x)=1+x"+x* be the
polynomials in k[x], then f(x)+ g(x)=
(@ x®+x>+x? ®) 1l+x+x°

© x+x%+x* d x+x%+x°

The cycle shift of the word U =10110 is
(a) 01101 ®) 01011
© 10101 (d 11010

SECTION B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 250 words.

(a) Let C be the code of all words of length 3.
Determine which code word was most likely
sent if 0 0 1 is received. Add a parity check
digit to the code words of C.

Or
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12.

13.

(b)

(a)

(b)

(a)

(b)

Calculate ¢0_97(v,w) for each of the following

pairs of v and w:
(1) ©v=01101101, w =1000110

(1i1) v=00101, w=11010
(1) v=10110, w =01001

Prove that a linear code of dimension £k
contains precisely 2* code words.
Or

If G is a generator matrix for a linear code C
of length n and dimension %, then prove that

v=uG ranges over all 2 words in C as n
ranges over all 2 words of length £.

Let C be a linear code with parity-check
matrix.

1
1

H=|0 . Find
1

—_ O =

0

(i) a generator matrix for C*,
(i1) a generator matrix for C.
Or

List all the cosets of the linear code
C =1{0000,1011,0101,1110}.

Page4 Code No.:30592 E
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14. (a) Can there exist perfect codes for the values
n=23 and d="7.
Or

(b) Find generating and parity-check matrices of
an extended Hamming code for a linear code
with generator matrix.

1 00 10
G=/01 0 0 1].
0 01 11
15. (a) For a cyclic code C = {0000,1010,0101,1111},
find the generator polynomial g(x) and then
represent each word as a multiple of g(x).

Or

(b) Find a basis and generating matrix for the
linear cyclic code of length n=7 with

generator polynomial g(x) =1=x+x".
SECTION C — (5 x 8 = 40 marks)
Answer ALL questions, choosing either (a) or (b).
Each answer should not exceed 600 words.

16. (a) Explain why a channel with p=0 1is

unintervesting.

Or
Page5 Code No.:30592 E



17.

(b)

(a)

(b)

Let C be the code of all words of length 3. Add
a parity-check digit to the code words in C
and use the resulting code to answer the
following questions.

(1) If 1101 1is received can we detect an
error?

(1) If 1101 is received what code words were
most likely to have been transmitted?

(i11) If any word of length 4 that is not in the
code, closed to a unique code word?

Develop the algorithms to find bases for a
linear code and its dual.

Or

Find a generator matrix for the linear code
generated by each of the following sets. Give
the parameters (n,k,d) for each code.

() S={11111111, 11110000,11001100,
10101010}

(i) S={100100100, 010010010, 001001001,
111111111}

(i) S={101101,011010,110111, 000111,
110000} .
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18.

19.

(a)

(b)

(a)

(b)

If C 1s a linear code of length n and
dimension %k with generator matrix G in
standard form, then prove that the first k-
digits in the code word v =uG form the word
u in K",

Or
For each of the following codes, use SDA to

decode the given received words.

(1 C={0000,1001,0101,1100
(1) w=1110, 2) w=1001,
(3) w=0101

(i) C={111000,001110, 100011}

(1) w=101010, (2) w=011110, 3)
w =011001

What is a lower and an upper bound on the
size or the dimension %k of a code with n=9
and d =577

Or

List seven important facts about the extended
Golay code C2¢ with generator matrix

G=[I,B].

Page 7 Code No.:30592 E



20.

(a)

(b)

g(x) =1+x"+x°+x" +x° generates a 2 error-

correctly linear cyclic code C of length 15. Use
decoding linear cyclic codes algorithm, decode
the received word w =110011100111000 that

were encoded using C.

Or

Prove that every cyclic code contains a unique
idempotent polynomial which generates the
code.

Page 8 Code No.:30592 E
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B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2020.

Sixth Semester
Mathematics
Major Elective IV— PROGRAMMING IN C
(For those who joined in July 2017 onwards)
Time : Three hours Maximum : 75 marks

PART A — (10 X 1 = 10 marks)
Answer ALL questions.
Choose the correct answer :

1. C Programs are converted into machine language
with the help of
(a) An Editor
(b) A Compiler
(¢) An Operating System
(d) None of the above



Every program statement must terminated with
(a) Colon (b) Semicolon

(¢) Underscore (d) Comma

Which operator from the following has the lowest
priority?

(a) assignment (b) division

(¢) comma (d) conditional

Relational operators cannot be used on

(a) Structure (b) Long

(c) String (d) Float

Which of the following cannot be checked in a
switch case statement?

(a) character

(b) integer

(¢) float

(d enum

statement is used to exit the switch

statement.
(a) If (b) Break
(¢) KElse (d) Nested

Page2 Code No.:30593 E



10.

11.

Set of consecutive memory locations is called as
(a) loop (b) array
(c) pointer (d) function

The maximum number of dimension an array can
have in C is

(@ 3 (b) 4
¢ b (d) Compiler dependent

A function which calls itself is called a
function.

(a) self (b) auto

(c) recursive (d) static

How many functions are required to create
recursive functionality?

(a) one (b) two

(¢) more than two (d) none of the above
PART B — (5 x 5 = 25 marks)
Answer ALL questions, choosing either (a) or (b).
Each answer should not exceed 250 words.

(a) Explain in detail about constants with
example.

Or

(b) Describe about C character set with example.
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12.

13.

14.

15.

(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

Write a brief account on special operators.

Or

Write a C program to calculate factorial of a

given number.

Explain in detail about switch statement

with example.

Or

Write a brief note on formatted input with

example.

Write a C program to print the numbers in

ascending order.

Or

Describe in detail about string handling

functions with example.

Define function. Discuss about functions

with example.

Or

Write a brief note on Recursion.

Page4 Code No.:30593 E
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16.

17.

18.

19.

PART C — (5 X 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).
Each answer should not exceed 600 words.

(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

Describe in detail about data types with
example.

Or

Write a brief account on assigning values to
variables with example.

Elaborate note on operators and its types
with example.

Or

Explain about precedence of arithmetic
operators with example.

Detail account on if statement and its types
with example.

Or

Discuss about looping statements with
example.

Illustrate about two dimensional arrays with
example.

Or

Describe in detail about reading strings from
terminal.
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20.

(a)

(b)

Explain in detail about category of functions
with example.

Or

Write a brief account on scope, visibility and
lifetime of variables.
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Time: Three hours Maximum: 75 marks

Part A (10 x 1 = 10 Marks)
Answer all Questions, Choose the correct answer

1. & pui - ymedw Osmmae elaemur B eeauger CluThel

(@) efevsmuT@ualT @meuflsl BagL CHTamnswrsg BB allemsmm(BLsuiflien
@eomLd Q,E_f;rrem&,éﬁ@ &LoLD

(=) alenemun@BueuT ghauflar BadL GTensuTais  OBEBT®H allemsTLLIm(BLisuifleor
@eoTush OHTendHE FLOLOELENED.

(@) (o) wimL () : () GomsemiL 61&IaL0e0eme0

,"fwo person Zero — sun game means that the

a) Sum of losses to one player is equal to the sum of gains to other

b) Sum of losses to one player is not equal to the sum of gains to other

¢) Both (a) and (b) d) None of the above

2. &eolly SHhHFT elenenuT Igar SHTauTerdl -

(o) Bupsmis o . (o) olenfl (1penp

(8) euemyLIL (Lpe0B () GCBaHRIL. SnaISHSHID

A mixed strategy game can be solved by ..................

(a) algebraic method : (b) matrix method

(c) graphical method (d) all of the above

3. TBDIF Ge}mm Sewillll] WBEpID o mHurer GUITmETTSTY TBEIEG CsTeTmns
FIOUHSUILL L G 6168160

(o) BzLed Camium@p (o)) WIBDIS Gasrn'_urr'@

(®) Pawese Cosriumb (7) GmseniL Sn&IHIBID

What is concerned with the prediction of replacement costs and determination of

the most economic replacement policy?

(a) Search Theory (b) Theory of replacement
(c) Probabilistic Programming (d) none of the above

4. oTBm TS oo Lom il

(o)) Blensowimen LTSI (o)) Landé oTgi

(@) (o) wBpID (9) (F) @omaewiL eIgiaOe0m6D



_ Page No. 2
Continuation Sheet

Replacement model is a---------=====-==----- model
(a) Static Model (b) Dynamic Model
(c) Both (a) and (b) (d) none of the above

5. g euflmguller SiemaTerd) n-6GoHHOTECMT  Sjebevgl  FLowTSGeT
BOHUUSBSTT BSDSDE]. .

e‘:tl)lp &) pt & 1-p )1—+p'

Probability of queue size being greater than equal to n 18

a)ﬁ b) p" c)l-p d)ﬂE
6. QH PUPBIG fmrﬂscn& @psts)g}ujla) QUHEE --------- LITeUNEVSF  FT(HLD.
o) FGBIIY o) LTUIETE 8) Buepme ) BEGSHEGH
In a queueing system arrival follows -------------- distribution.
a) binomial b) poisson ¢) normal d) exponential

7. Enoraniuteasuie (1)) aam Goaeme SEHST60.

o) ES; > LS; o) ES; <LS; ®) ES; =LS; %) ES; =2L%;
In activity (i, ) is on the critical path, then
a) ES; > LS; b)ES; <LS; -  c¢)ES; =1LS; d) ES; = 2LS;
8. CPM - 6 Geusmev Grpymisbel &FMTHS 6UMBWLITEIS!
8 GPEudLL LDQS]L’JusmLﬁJ@J 91) HLOLISHMBEHL ML
) Bapssea| FTHDHDHI #) BibLdmauiareni

In CPM, the task times are
a) deterministic ~ b) optimistic c) probabilistic‘ ~ d) pessimistic

9. LIBBTEEMDBLLL 6T o eiten BOQ samsdlsd wplsmal S| |

o) Q1°—Q° & 0°—0Q° ® Q° —Q:° ) Q—TQL
In EOQ problem with shortages reorder level is
NoC—0 7 B9t U0 d) =2
10. BassFdfiu apupaudL maulmiy CFemel STamb GHHID WrH?
2Cs Dc1 D
). 13 . OlY) . ) 2DC1( L Ty

Minimum total annual inventory cost is given by the formula

a)_ ZCS b) . Dcl o) JZPCiG, D =

chcl




Part B (5 x5 =25 Marks e S
i f ShOURC POt exreeo U !
Answer all Questions, Choosing either (a) or (b), Each answe

“(Ber ‘ a6l Py, whmad P, asdiuaxps@io
1. 5) B0 Cx1BSaLU.BeTen Sewll QmbuUissn P; wihm 5

San Cunumes Gsaus alanuTl L GNSIDH. S St TS
8 15 —4. -3
#1119 15 17 186
0 20 15 5

The following matrix represents the payoff to P, in a rectangular game between

two persons P; and P,.
P,
8 15 —4 —2
P, [19 R 16}
0 20 15 5
(SI6060g))
) QUMTLILLD eLpevLD SHiTehb. allenemun@Bueur A
' ' &.293 —2}
432 6
Solve by graphical method Player A
| P‘l'ayer.B ﬁ § g —62}
12. &) am Buibslrsdar aleney .d_T)LlITULI 6100 oima ervalym] W emumu)
100.  oigar ugmofiiy OFevay DIBET LWSTUTL 19651 oyor1LenL_ufeh &B6p
Gan(Béa&,UuL@sﬁm@j. b  SamTIge0 G5 Bubdrsma TB®B Couemi(Bib.
The cost of a machine is Rs. 6,100 and its scarp value is Rs. 100. The

allaemumGueut B [

Year 1

maintenance costs found from experience are as follows,
Maintenance cost (in

R ™Y
250 | 400 | 600
Rs.)

When should the machine be replaced?

(CTRVAVE)




R —————

The data on the operating costs per year and resale price of equipment A

whose purchase price is Rs. 10,000 are given below.

L™

Year 1 3 4 5 6 7

Operating  cost | 1,500 | 1,900 | 2,300 | 2,900 | 3,600 4,500 | 5,500
(Rs.)
Resale value (Rs.) | 5,000 | 2,500 | 1,250 | 600 400 | 400 | 400

What is the optimum period for replacement?
3. &) A=6, p=12) N=3 aafeo E(n), E(w),E(m) sy@webmmpd
BTG 5. '

IfA=6,u=12,N =3 find E(n), E(w) and E (m).
(SI6060S1)
o) (M/M/1): (0 /FCFS)  wordfiuled, urGaflans  apemuied

@mgeissmaamnmﬁr&mﬂaﬁ gyna eewienibendenil  STamid GHHITHMSH auHa].

In the (M/M/1): (o0 / FCFS) for the formula for finding the average

number of customers in the system.

14. o) @8 o sfen suanevLlaiianayidhs; STOTNBGD LTnSHmUIS HTewis.

F(17) -

A 4

Find the critical path for the network given below.

F(17)

3

v

D (10) 1(9)

v
(4




b—————‘

apa— —— N— —— m—
. (D1606051)
\ 51) Sl L BUUTBBEnSE 2 Lurl 9O aueneuLILTTauIed  GUEMLIL LD

AUD] B.

. : 5<E,FL<G.L:E.G<H;L.H<I:L<M:H<t\':H<J:I.J<P:P<Q

Construct the networWnstramts.
B<_E,F;C<G,L;E,G<H;L,H<I;L<M;H<N;H<J o e
P<Q
5. @) o6 GBIl QUIT(HETTEITSH amLsHBE 18,000 SIS D6
GaeneaulILIGES I Be. Gsafiiparer GFee| . 400 wBpd  maulGoL
Qoeva| QUBLSHIDS Qurmensd® . 120 WTBY  SIMISHHEV
9 L alguined g;g,eo%rrab LIBBTEHE&MD ®606VTLOGD g@mgﬂ&&ﬂu@é@@j
erailen. : '
i QUImENTSHTY URIS Siemey.
i, aBLSHBEG aIamPSELD QuTpeiTaelal 61616l B E.
i,  eauflewsoEnsE @@LUULL GBIyLD.
iv. @® OGUIGEpHSTEr Al . | aafled aUBLIIDEG CLTHS
alemey SBIGIBENDE BTEWID.
The demand for a-particular item is 18,000 units per year. The holding cost
per unit is Rs. 1.20 per j'/ear and the cost of one procurement is Rs. 400. No
shortages are allowed and the replacement rate is instantaneous.
Determine:
i,  Optimum order quantity
ii. Number of orders per year.
i, -Time between orders and
iv. Total cost per year when the cost of one unit is Re. 1

(1606031
o) enaulmUies SIEnBHET LTI SIEneIH6T e mm&gﬂ@&&uu@aﬁg]@?

What are the types of inventory? Why they are maintained?



Part C (5 x 8 = 40 Marks)
Answer all Questions, Choosing either (a) or (b), Each answer should not exceed 250 words

16. o) BB OCaTBoHBULL(BETEN 06U enaTdH ST,

Player B =
Player A _
| 11 111 v A" VI
1 4 2 0 - 1 1
2 4 3 1 3 2 2
3 - 3 7 -5 1 2
k.
4 . 4 3 - -1 s 2
5 it |- 3 3 -2 2 2
. i
8 Solve the following game.
Player B
Player A
| I 1‘ ol e v VI
1 4 St 0 2 1 1
2 4 3 1 3 2 Z
3 B 3 7 -5 1 2
4 4 3 4 -1 2 2
5 + 3 3 -2 2 2
: (160601
o) &6 Q&n@&.&ﬁut@sﬁﬁﬂ seniulenen  Cuflwed  BlFeOTHeS (pemBUTled
ST, :
alewenwim@ueuT B
o MU R |
ai\anmu.lrr@umfr Ap e g
38 b
Solve the following game by linear programming.
Player B
—-T%"] 1
PlayerA | 2 -2. 2
3 3WESl

17. ©) 9 SubsysddEr alme eBUTL 10000 oi@a1 Bubs CFevs| (PH6 5
Sy BeEnHE  umil 500 6-0uFH WG LOBBID e U eumD
ABLESMD Subs  ClFea) epuTl 100  oPeflbdBgl.  aBL BHelTEmpLIY
CpTens 10% el 1BSHSIH QBTEHILTED 6lhD 2 _&HbHD Grrr)ug'f,éﬁsb BUHSHTHMD

BB CeuewrBGLD.



|

A machine costs Rs. 10,000. Operating costs are Rs. 500 per year for the first five
years. In the sixth and succeeding years operating cost increases by Rs. 100 per
year. Assuming a 10% discount rate of money per year, find the optimum length of

time to hold the machine before we replace it?
% (S16050) .
o) @O 2 Budbdlurent G Quibdmest A wppn B ew QUPBIGHSBIMTIT.
A -uier wHOY @5.5000 LBBID oSBT Quibs e WP 5 MBEEDSS
5800 e@mayd 6-6uBH SIH oBHID BT L6 QB UL BIBeT60  ¢5.200
oPsfsdnz. Subdyw B-uld Ceeeeme) A ow GUIETBE SIBET WS
¢5.2500 LBBID SIS Quss GFea PSSO S S mIBBEHEHS @b.1200 aTaaTEYLD
C-ouzl B BT DSS Ger sumpld eauBLESee0  ¢5.200 9|8 &M S BHI.

LSS aubL LY 10% eiaiie0 abd BUbBHTHMND auTEs Gouswi(BLb.

/
R A manulacturer 1s offered two machines A and B. A is priced at Rs. 5,000 and

running costs are estimated at Rs. 800 for each of the first five years, increasing by
Rs. 200 per year in the sixth and subsequent years Machine B, which has the same
capacity as A, costs Rs. 2,500 but will have running costs of Rs. 1,200 per year for
51x years, increasing by Rs. 200 per year thereafter.
If money is worth 10% per year, which machine should be purchased?
18. (a) @m OaTemeBudl aTeuguied aIBHMS umuigTe  (pempuiled  ggma
SeLeumend GpID 5 BLOLLD  eIIBeTDI o siengl. @n OsTeneoCud
sepilar gyrefl Gpyb 2 BIOL BISEL 6T IBEGHHGN LTaueied DMLOHDI
B(HHBEBEHI CTEIBTED.
I udsie amualT CFTmeBuAssts STHBHHs Galamigw HBlbHSH6
wirg? :
2. gynefuTe Obd FTelguicd 2 GITeeUTE6T 61HSHeme @Guir?
3. gmamms 10 BLmsEHE Gosd  STHHGHS Gouemiiguigedt
PaDsHa| 666’
Arrivals at a telephone booth are considered to be Poission with an average
time of 5 minutes between one arrival and the next. The duration of the phone
call is assumed to be distributed expoﬁentially with mean 1 minutes.
1.  What is the probability that a person arriving at a booth will have to
wait? |
2. Find the average number of persons in the system.

3. What is the probability that the waiting time is more than 10 minutes?



'(b) QM U GuTheT Smismguiled b HTFTENT o 6ot  Sleugy  CoysHsled
G)JFTLQ&")GO)EBUJF[GTIWEBmﬂGOT aumma 1 wenll  CrIsHBEG 20 QUL SN BLLITETTTERGIT.
‘EFUITJEFFﬂU_l[IEB -l el CEISGHBG 24 UYSMBWTATHEHSES STSTENITE Beuemev
WsF CaThsaILBEDE. @BmB GFmal aflens wrgfluler sl Sl Lmiseme
ABSBIS CBTERILT6D '
(i) arament Geuemed EE06UMON SBUUSDSTEN HBDHB6) 61601607
(i1) auflensg  om&HMudled 5urr&'rﬂ QUM B SITETHENGT GT6uTemTeeMmed 61681607
(i) euflews oigflufed gmgraiuims aIMgdemaLLTaTiaeT CFeval®ln CHID ereien?
(iv) auflenguled &THH(HBGW GUITIQ SN &BLLITeNT 6160 aeianlGme  eTeie?
(v) auflemsuled BTHABSGID QUTQHMSLLITEMT CramaudbaTs STEHHHBGW Fgrar
Gl eTevTEnI?

A departmental store has a single cashier. During the rush hours, customers
arrive at a rate of 20 customers per hour. The average number of customers that
can be processed by the cashier is 24 per hour. Assume that the conditions for use

1

of the Cil}g]é‘ C 1112112100 dal annly?

(i) What is the probability that the cashier is idle?
(i1) What is the average number of cusfomers in the queueing system ?
(iii) What is the average time a customer spends in thé system?
(iv) What is the average number of customers in the queue?
(v) What is the average time a customer spends in the queen waiting time for
service?
19. (a) sal Lemwtiipasrar aiglenw aieuf. (OR)
Explain the rules of network construction.
(b) PERT - &1 ug (pewmenul allenéds.
Write the algarithem for PERT?
20. (a) smasuj]@uﬂﬁmsmeb GaTeiTeugsd .&61"[611 BOTLIRIGHM6NTS  TnlIb.
What are the advantages of having inventory‘?.
(S1606051)
(b) em QUUBSSHSTT @ GuIhemsT [BIeT @aEMSE 20,000 SleGS®6H
GBI, SEITed @ BHrend@ 30,000 SegaEet  swrflds  Guigiid.
@aWHITD maubHHHE G DVGHES WG CF0a] @b AUGLIHHBEG 0.
3, @alCeuny oL HHBGWTE Beneouter Osewe . S0 eleafled ereileeNTey

BEID EIEUTHOGHEOTD STl @meﬁ&r_(BLb TR SHDH  BHIT6018.



unit cost and the cost of ordering is Rs.350.

Seiay - alleney (epLimu)
0< Q, <500 Rs.1000
500 <Q, <750 Rs. 9.25
700 <Q, ' Rs. 8.75

follows

Quantity Unit cost

0< Q; <500 Rs.1000

300 <Q, <750 Rs. 9.25
700 <Q, Rs. 8.75

The monthly demand for the product is 200 unit, the cost of Storage is 2% of the
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Sixth Semester
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PROGRAMMING IN C
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Time : Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer :

1. In C, the first character of the variable should be
(a) an integer (b) an alphabet
(¢) asymbol (d) All the above

2. Which of the following statement is wrong?
(a) bH+b=a; (b) SS=12.25;
(¢) st=‘m’+ D’} (d) 1s=°‘A’+10;



What is the value of 10?7

(@) 1 b)) 0
(© -1 (d 10
Hierarchy decides which operator
(a) 1is the most important

(b) operator on large numbers
(¢) cannot be executed

(d) 1is used first

What function is appropriate for accepting a
string?

(a) getch () (b) getche ()

(c) gets() (d) scanf ()

The loop for (a=1; a<=5; a++) will be executed for
times.

(a) 4 (b) 6

) 5 (d) Infinite loop

Page2 Code No.: 30593 E



10.

int x[5]; this array can hold values in between
to

(a) -32768to 32767

(b) Oto255

(c) -65564 to 65563

(d) -65564 to 656564

copies one string to another

(a) strstr ()

(b)  strepy ()

(¢) strecat ()

(d) stremp ()

Following one keyword is used for function not
returning any value

(a) wvoid (b) int

(¢c) auto (d) None of the above
By default, function returns value
(a) binary

(b) integer
(¢) float
(d) string
Page3 Code No.: 30593 E



11.

12.

13.

14.

PART B — (5 x 5 = 25 marks)

Answer ALL questions choosing either (a) or (b).

(a)

(b)

(a)

(b)
(a)

(b)

(a)

(b)

Explain C keywords and identifiers.

Or

How do you define symbolic constants?
Explain.

Explain arithmetic operators.
Or

Discuss the bitwise operators.

Explain If .... ELSE statement.
Or

Write a program to find the sum of numbers
upto ‘n’ term.

Write a note on multi dimensional arrays.
Or

Write a program to count the vowels present
in a word

Page4 Code No.: 30593 E
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15. (a) Discuss the need for user defined functions.

Or

(b) Write a program to find factorial of a number
using recursion.

PART C — (5 x 8 = 40 marks)
Answer ALL questions choosing either (a) or (b).
16. (a) Discuss on declaration of storage classes.
Or

(b) Explain about declaring variables and
constants.

17. (a) Describe the assignment, increment and
decrement operators.

Or
(b) Explain the evaluation of expressions.

18. (a) Write a program to find the sum of prime
numbers below 100.

Or
(b) Explain
(1) WHILE statement

(i1)) Do statement
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19.

20.

(a)

(b)

(a)

(b)

Describe the string handling function.

Or
Write a program to sum the odd numbers

present in an array.

Discuss the scope, visibility and lifetime of a
variable.

Or

Write a program to convert decimal number
to binary number using the function.
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Answer ALL questions.

Choose the correct answer :
1. (Q*, ) e ler Cp wmm
(=) -1 (<) 0
@) 1 (FF)
In the group (Q*, ), the inverse of 1 is
(@ -1 (b) O
(© 1 (d) o



Wetreu(meuameupmier ergl (C*, -) ufler 2 L @b @evane ?
(o) {Li, -1} (=) {1-3
@) {L (r) i, -1}

Which of the following are not subgroups of
(C*,)?

@ {Li,-1i} b) {L-1

© {T @ {i,-i}

(Z,,®) eam GosHd oder  GApiursdsafien
eTetoTen Hen g

(=) 1,2,3,4 (=) 1,3,6,9

(&) 1,57 11 (") 2,8,5,7,11

The set of all generators of group (Z,,,®) is

(a) 1,2,3,4 (b) 1,3,6,9

(0 1,5,7,11 d 2,385 17,11

G eearug @m wyeyni@Geob. H ererug G uler
o @ eafld, O(H ) g earg O(G) & au@s@Lb.

(=) Gesyrepluder Csnmibd
(=) @u wrlger Cepowbd
(@) ywadear Capod

()  Carelluler CsHmid
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“If G 1is a finite group and H is any subgroup of
G then the order of H divides the order of G”.
This theorem is known as

()
(b)
(©
(d)

Lagrange’s theorem
Fermat’s theorem
Euler’s theorem

Cauchy’s theorem

@raw(h  epen euflews wIHDSHer CLBHEHD ¢

(@)
(©

@rieL aufleng wTHOID
&PV

@D cuflens IHHLD
@dlev ergia|ldane

product of two odd permutations 1s an

even permutation (b) cycle

odd permutation (d) none of these

f:(Z,4)>(C*) eam ety f(N)=i" eam
aueunssLUL(Hdrerg erafled T gm

1)

8)

")

(
(
(
(

QeTMISCETETD e FT L

<)) CeweGsm g6

Cuwemer &m 4

@emeu 6rgieyLslebaney
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The map f :(Z,+) - (C*,-)given by f(n)=i" is
(a) one-one (b) a homomorphism

(¢) onto (d) none of these

(Q,+.1) erenm euewerwigSlen SmLiL erawr

(=) 1 (=) 0
(@) »yaprss () 4
The characteristic of the ring (Q,+,1) is
(@ 1 (b)y O
(¢) infinite (d 4

(I GUENETWILD Lpedlwer euenemwild erefled

(@) a’=e emasg acR eerug QuEmGsD Fwef
() a’=e Smarsgibd ae R

(@) a’=0 simasgid acR

(F) a"=0 gCsayib NeR

A ring is called a Boolean ring if

(a) a’=e for all aeR, where e is the
multiplicative identify

() a’=eforall aecR
(¢ a’=0forall aecR

(d a"=0 for some neR
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10.

p(x) = ay + ax + agx® +---+a, x",

q(x) =by +bx+---+b X" erémuemes F[X]er o miliysar.
p(X)=ad(x) w5 Q@wss Csmeuwmar  LOHMLO
Gumg)omen BlUbSHET ————

(=) a>b, Vi=0 (=) & =b, Vi>0

@) a=0=h,viz0 (m) a=h

p(x) = ay + ax +agx® +---+a,x",

q(x) =by, +bx+---+b,x" are defined in F[x]. Then
the sufficient and necessary condition for
P(X) =q(x) is

(a) a>b,Vi=0 (b) &g =b,Vi=0

© a=0=b,vi20 (@ a=h

f:z>z TG & f(X)=x?+3 eTeT
auerunssLLGdpg eaild | ererug

(=) Qewewmpr Csm 56 cuamaTwLd

(<) Qewdwrpr Cam ST UMETLILD D

(@) Quewmnr Ca&r $56 auemETUID

(FF)  (P(p @UILIEOLD eUEMETUILD

The map f:z—z defined by f(x)=x*+3 is

(a) aring homomorphism
(b) not a ring homomorphism
(¢) aringisomorphism

(d) aring epimorphism
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PART B — (5 x 5 = 25 marks)
Answer ALL questions, choosing either (a) or (b).
Each answer should not exceed 250 words.
11. (=) H . K  eeamuar Guler o @Gomiser oreafle
HNK b Guler 2 geb eraruamg Hlmie|s.
If H and K are subgroups of a group G
then prove that H nK 1is also a subgroup of
G.
Or
(=) Gom @b eafler ygear emwwd Z(G) ererug)
G Wer 2 I gaw earuams Hlmie|s.
Prove that the center of G Z(G) is a
subgroup of G.

12. (@) Qesymepdluler Casnmsams er(pdl Hlmie,s.
State and Prove Lagrange’s theorem.
Or
(=) @auCeurm el Ls@Gowd dadlwer (@b
2@D e Hlmieys.

Prove that any cyclic group is abelian.
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13.

14.

15.

(=)

f:G>G gm Qeudwrprs Gasr sz erafld
fearolgm Guiar gm Cb @w o GwrEh
eTeu Hlmies.
Let f:G—G' be a homomorphism. Prove
that the Kernal K of f 1is a normal
subgroup of G.

Or
1(G) eerugr  AutGuler Gp evwo 2 I Geb
fmays.
I (G) is a normal subgroup of AutG prove.

PAGGUT(H TP  CTETERTIHRIGOMGD  cTeTLIMS
BlemuemTd OlEuwis.

Prove that any field F is an integral domain.

Or
@M cTamaymssSen Sl eTaRT  eTETLS)
LLSDSOIILD DHeDEG) LIS 6TeT GTeiTLiens Hlmieys.

Prove that the characteristic of an integral
domain is either O or a prime number.

f:Z2>2Z, eaap ery f(X)=r, r ereamug
X=gn+r, 0<r<n erar aamyunssUL(HeTerg
gafl® f eerug Qeweowmprs Csm 5 erar
Hmeys.

If f:Z2—2Z, defined by f(x)=r, where
x=gn+r, 0<r<n then prove that f 1is
homomorphism.

Or
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(<)

RIX] ererugl e  eravremymisd  erafled R
GTETLIGID ¢(h GTETENIIRIGD DG GTETLIMS
Bloeys.

Prove that RX] is an integral domain iff R is

an integral domain.

PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 600 words.

16. (=)

G{(ab)lacR,beR} @fa (ab)x(cd)=
(ac,bc+d) eram euamumssiinlmed (G x) g

G aTar ST_(Hs.

Let G{(a, b)|lae R, be R}. Then prove that G
is a group under the operation » defined by
(a,b)* (c,d) = (ac,bc+d).

Or
@b Guler @@ o Gomsailer Cs i sHewrid
GuWlenr 2 @aowrs Q@mé&s Cosmeuwimar HMLD
Cumgyorer Blubgemar eerm WHGDTETHIET 2 6T
Siawb erar HlemLdl.
Prove that the union of two subgroups of a

group G is a subgroup iff one is contained in
the other.
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17.

19.

(=)

(=)

uileofer Cahmsems er(pdl Blepdssa]|b.

“State and prove Euler’s theorem.”

Or
H,K eaeamer G eeamn @GeosHear (pigaim
> | (GOBIGET 6renfled |HK| = |||_IH||KK|| ereu Hlmeys.
M

Let H, K be any two finite subgroups of a

_ IHK]
group G. Then prove that |HK| = .

|H ~K]|
Qawicludler Canmsans er(pdl Hlme,s.
State and prove Cayley’s theorem.
Or

QewuLTDTE Cam ggeden SlgliuamLg
Cappsams arwdl Hmeys.

State and prove fundamental theorem of
homomorphism.

(Z,,®, ©) eraug @I GUEETWLD GTeTLIENS

HlemLal.

Prove that (Z,,®, ©) is a ring.

Or
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20.

(=)

(=)

R eaemug sweal ompligeorw  uflbrdm
uaerwid ereirs. & wib M ererug) Rer BUGUm
Elw  euemerwiors @Q@LUSHE  Csameuwimer
womb  Cumgiorer  Blubsewar R|IM e
SETOMGLD eTeu [Hlmie|s.

Let R be a commutative ring with identify.

Prove that the ideal M of R is maximal iff
R|M is a field.

Qewdmmrs Cam ggeden SlgliuamLg
Cappses axmeasBe awd Hnes.

State and prove fundamental theorem of
homomorphism of rings.

Or
F[Xleo f(X), 9(X) ereruer @Qqm 2 muiLsar.
@dd  g(xX)=0 eafled F[X]é wvoaumliys
Casmweuser  Q(X) wpmd (X)) ereruene
f(X)=a(g(x)+r(x) eer QméEL. QuE
r(x) =0 <evavg r(X)er ug g(X)er Ligenw ol
Adlwg erer Hlemldl.
Let F be a field. Let f(x) and g(x) be two
polynomials in F[x] with g(x)#0. Then

prove that there exist unique polynomial
a(x) and r(x) such that

f(X) =aq(X)g(x) +r(x), where either r(x)=0 or
deg r(x) <degg(x).

Page 10 Code No.: 30573 B



(7 pages) Reg. No. :

Code No. : 30574 E Sub. Code : SMMA 51

B.Sc. (CBCS) DEGREE EXAMINATION,
NOVEMBER 2020.

Fifth Semester
Mathematics — Core
ABSTRACT ALGEBRA — 11
(For those who joined in July 2017 onwards)
Time : Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks)
Answer ALL questions.

Choose the correct answer :

1.  Which one of the following is not true in a vector

space V

(@ a0=0VacF
b) O0w=0Vveuv
© aw)=(au

(d) a(u+v):au+av



In a vector space, the set of all vectors under
addition is a

(a) field (b) ring
(c) group (d) abelian group

If dim A = 4, dim B = 3 and dim(4 + B) = 6 then
dim(A N B) = ?

(@ 1 (b) 8
© 4 d 2

If A and B are any two subspaces of a vector
space V then

(a) dimA+dimB <dmV

(b) dim(A + B)<dimV

(¢ dmA+dimB>dimV

(d dimA+dimB=dmV

If T:V — W is alinear transformation then
(a) dimV <dim7T(V)

(b) dimV =dim7T(V)

(© dimV >dim7T(V)

(d) None of these
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7l =
7
(a) g
7
©) g

The rank of the matrix

(@ 1
(o0 3

(b)

(d)

o O o+

S = = N

1s

S = = DN
o o o =

Choose the matrix for which the inverse exists

3 3
(b) (2 2J
1 2
o ()2

2 1.5
o ()

© (:

20

3

SN

|

Page 3
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10.

11.

The characteristics equation of the matrix
A= [; ﬂ is

@ x*-2x+7=0 () x*+2x-5=0

(¢ x*-2x-5=0 (d x*-2x+5=0
The quadratic form of the matrix (é (1)j 18
@ «®+y° (b)  2xy

(© x®+2xy (d) (x + y)2

PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

(a)

(b)

If A and B are subspaces of a vector space
V then prove that A N B 1s also a subspace
of V.In A U B a subspace of V?

Or

I T .R° 5 R defined by
T(a,b) = (2a - 3b, a + 4b) then verify

whether 7T is a linear transformation or not.

Page4 Code No.:30574 E
[P.T.O.]



12.

13.

14.

(a)

(b)

(a)

(b)

(a)

(b)

Prove that S = {(2, -3, 1), (0, 1, 2), (1, 1,2)} 18
a basis for V;(R).

Or
LetV be a finite dimensional vector space
over a field F and A be a subspace of V.

Prove that there exists a subspace B of V
suchthat V=A® B.

Prove that an orthogonal set of non-zero
vectors in an inner product space is linearly
independent.

Or

Find the linear transformation determined
1 11

by the matrix | O 1 1| with respect to the
-1 11

standard basis {el,ez, eg} in V;(R).

Verify Cayley-Hamilton theorem for the

3 3 4

matrix |2 -3 4.
0 -1 1
Or

Find the rank of the matrix
0 1 2 1
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15. (a) Prove that the characteristic roots of a
Hermitian matrix are real.
Or

(b) Find the matrix of the bilinear form
f(x, y)=x1y2 —x,y; Wwith respect to the

standard basis in V, (R).

PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

16. (a) Prove that ®"” is a vector space over R.
Or

(b) If A and B are two subspaces of a vector
space V over a field F then prove that
A+B _ B

A ~T AnB’

17. (a) (1) Prove that any subset of a linearly
independent set in a vector space V 1is
linearly independent.

(11) Let V be a vector space over a field F .

Let S, T<V. Prove that
L(SuT)=L(S)+ L(T).
Or

(b) Let V be a finite dimensional vector space
over a field F . If W is a subspace of V' then
show that dim(V /W)= dimV — dim W .
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18.

19.

20.

(a)

(b)

(a)

(b)

(a)

(b)

Prove that every finite dimensional inner
product space has an ortho-normal basis.
Or

If V and W are vector spaces of dimensions
m,n respectively over F then show that

L(V,W) is a vector space of dimension m.n
over I'.

State and prove Cayley-Hamilton theorem.

Or
1 1 2 1
0 -2 0 O
Find the inverse of by
1 2 1 -2
0 3 2 1

elementary transformation.

Find the eigen values and eigen vector of the

0 1 1
matrix (-4 4 2
4 -3 -1
Or

Reduce the quadratic form

2%1%9 — X1Xg + XX, — XgXg + XoX, — 2%3%, tO
the diagonal form using Lagrange's method.
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Answer ALL questions.

Choose the correct answer :

1. gm GQas. Qeaeall V-wtld Spssar_cubpmer org

sflunens sida?

(@) a0=0VacF
(=) 0W=0Voveuv
@) aluw)=(a u

(FF) a(u+v)=au+av



Which one of the following is not true in a vector
space V

@ a0=0Vack

b) Ov=0Vvev

© aw)=(aw)v

d aw+v)=au+av

®@m  GeusL Ceuefllder, CeusL safler  sewrd
gl Lenaell QUTmISH e

(@) samd () aumanutd

(&) @ () <uSedlwer Gl

In a vector space, the set of all vectors under
addition is a

(a) field (b) ring

(c) group (d) abelian group

dimA=4, dimB=3 owpgbdim(A+B)=6
arafled dim(A N B) = ?
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If dim A = 4, dim B = 3 and dim(A + B) = 6 then
dim(A N B) = ?

(@) 1 b) 8

© 4 d 2

V eaayb QausL  GQeueflsem A wombd B ererue
gCaaid @\ 2 arbleuafiser erenfled

(=) dim A+ dim B < dimV
(<) dim(A + B) < dimV

(@) dim A +dim B > dimV
(7) dim A+ dim B = dimV

If A and B are any two subspaces of a vector
space V then

(@) dimA +dimB < dimV

(b) dim(A + B)<dimV

(¢ dmA+dimB>dimV

(d dimA+dimB =dimV

T:V > W eeanug e g Bleawrdobd erefld
(@) dimV < dim T(V)

(<) dimV = dim 7(V)

(@) dimV > dim T(V)

()  @emeu ggidlerenad
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If T:V — W 1is a linear transformation then
(a) dimV <dim7T(V)

(b) dimV =dim7T(V)

(© dimV >dim7T(V)

(d) None of these

(f.g)=[fO)elt)dt wppo flt)=t-2 aafio
7] =2
7 3
(<=1) 3 (=) =
7 4
(&) 3 (rF) E

If (f,g>=j f(t)gt)dt and f(t)=t-2 then

I =
@ 7 (b)

3
7
© @ %
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1 2 21
0110
0110 cTeTm fewtludler &b
0 00O
(o) 1 (=) 2
(&) 3 (FF) 4
1 2 2
The rank of the matrix 0 11
011
0 0O
(@ 1 () 2
(0 3 d 4

1s

o o o =

sOOED O)(HS5EHm I Sjailaw Cs HOSH

2 1.5 3
(=) 3 (<) 9

e

@ |7

SN

4
1
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10.

Choose the matrix for which the inverse exists
2 1.5 3 3
b
(@ [4 3j 0 [2 2)
o % 1 2
(0 {10 5} (d) [ j
%5 3 3 4

1 2
A:[?) J erarm  jawiuder SApliwey gwerum(

(=) x*-2x+7=0 (=) x*+2x-5=0
@) x*-2x-5=0 (m) x°-2x+5=0

The characteristics equation of the matrix

1 2
aefl H——
(@ x> -2x+7=0 ® x*+2x-5=0
(¢ x> -2x-5=0 (d x*-2x+5=0

1 0
( j erarm <jewtluflenr @(mLlg @UlgellDd —————

01
(=) x*+y° (=) 2xy
@) **+2xy (m)  (x+y)
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11.

1 0
The quadratic form of the matrix (0 J 1s

(a)
(c)

1

x? + y2 (b) 2xy
x? + 2xy (d) (x + y)2

PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

(=)

A, B gaauar QeudL Qeuafl  V —an
o arQeuaflger  erafls AN B-wuybd Vo oar
2 er@euafl erem Hlmeys. AU B eratug Ve
o arQeuaflum?

If A and B are subspaces of a vector space
V then prove that A n B is also a subspace
of V.In A U B a subspace of V?

Or

7 .R R’ CTEITLIG)

T(a,b) = (2a - 3b, a + 4b) eTeuTy)
auanumissiiul e T e Crllwd o muwrHoom
oran Candlés.

If TR, R defined by
T(a,b) = (2a - 3b, a + 4b) then verify
whether T is a linear transformation or not.
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12.

13.

(=)

(=)

S=42-31)01,2), 1,12) eraud samd
V3(R) 6 e Sig&santd erem Hlmieys.

Prove that S = {(2, -3, 1), (0, 1, 2), (1, 1,2)} 1s
a basis for V;(R).

Or
V erarug F  erep sengdlen 5g Siamwps
wpigen uflbremperer Gous  Ceuafl erems.
V Qer g 2em@ouall A eraflo V =A@ B
crapeurm B eraid @ 2 emGleuafl @me@d erem
Hlemial.

Let V be a finite dimensional vector space
over a field F and A be a subspace of V.
Prove that there exists a subspace B of V
such that V=A ® B.

@M 2l Qumsse Geuafluder o 6rer LFHwiomm
Qem@sg DeusL saflenm sawrd @ LGF STITSS
ereu Hlmies.

Prove that an orthogonal set of non-zero
vectors in an inner product space is linearly
independent.

Or
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(=) V3(R)- o SlLiomear ojiqéseamid {el,ez,es} el

1 11
Qummisg | 0 1 1| ererp el 2 (Heund @b
-1 11

Crflwe o HULIHNSMSE STews.

Find the linear transformation determined

1 11
by the matrix | O 1 1| with respect to the
-1 11

standard basis {el,ez, 63} in V;(R).

3 3 4
14. (=) |2 -3 4 |eeap mflseE Cswuad-CanblédLer
0 -1 1

Capmseng silum .

Verify Cayley-Hamilton theorem for the

3 3 4

matrix |2 -3 4.
0 -1 1
Or
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15.

(=)

(=)

0 1 2 1

2 -3 0 -1| ceamp afilder srsmss
1 1 -1 0
&TGHTS.
Find the rank of the matrix
0 1 2 1
2 -3 0 -1].
1 1 -1 0
@ Qap Beflwer — ewflufler  FApliGwery
ppemBISET Gulwrearenal ere fhlemLdl.
Prove that the characteristic roots of a
Hermitian matrix are real.
Or
Vi (R)-é @wmd Crhlwe ey [ eremug,)

f(X,y) = XYy — X))y ereu
aurTumSGsLUUL(Hetarg.  @QmE@E X = (xlxzk
y = (yl,yz)crairra;. {el, ez} GTEITM S
Slgssasng QuImss f-&@Nu aflullenens
& TGH0TS.

Find the matrix of the bilinear form

f(x,y) =Xy, — Xy, With respect to the
standard basis in V, (R).
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PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

16. (=)

17. (=)

no .
R eréug  R_gr Bg oewwhs @ Ceusl
Qeuafl erem Hlmies.

Prove that ®” is a vector space over R.

Or
A womb B eratueney F erarn sersHen g
Simwps teus Qeuafl V' ar @\ 2 erbeuaflser

A+B B
A AnB

eTenfled ereu 1hlemial.

If A and B are two subspaces of a vector
space V over a field F then prove that
A+B _ B

A T AnB’

(1) QeasL Qeuell V-wleb e ug &rrms
samsSlen GG @b 2L s@MIAPD Qb Uy
FMITSGl 6T Hlmie|s.

(i) F eramn sargdear g semwbhs CeusL
Qouefl V' erans. Coaud S, T <V erafléd
L(SUT)=L(S) + L(T) eren B
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18.

(=)

(1) Prove that any subset of a linearly
independent set in a vector space V is

linearly independent.

(i1) Let V be a vector space over a field F'.
Let S,T<V. Prove that
L(SuT)=L(S)+ L(T).

Or
V erarugy F  erap sengdlen g Siemwops
wpigem uflorarbd 2 el w deusl  Gleuell erens.
V Wer 2 arQeuafl W erafle
dim(V /W)= dimV - dim W eren sremq.

Let V be a finite dimensional vector space
over a field F'. If W 1is a subspace of V then
show that dim(V /W)= dimV — dim W .

@albeur@m  wpyeyn  uflomard  QamewT
o LAumssd  Cesalls@h  greoE-Csm@ssl
SlgSsHaTd 2 () eTar Hlmies.

Prove that every finite dimensional inner
product space has an ortho-normal basis.

Or
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19.

(=) serd F-en WBgrenr QeusL  Geuaflger V, W

S Fweipder uflbremmgear  wapCw m,n
aafler L(V,W) erarug m.n uflorerd 2 arar
F —an Sgmen e Qeus Qeuafl eram sml(hs.

If V and W are vector spaces of dimensions
m,n respectively over F then show that

L(V,W) is a vector space of dimension m.n
over I'.

Qawell-CanileLafar Capnsamss sl Hlmie|s.

State and prove Cayley-Hamilton theorem.

Or

1 1 2 1
0 -2 0 O
L 9 1 _9 e yemiludlenr  Fem&Lp
0 3 2 1
Sjanfludlener, <My LIHHBRISET APELD &TEHTS.

1 1 2 1

0 -2 0 O
Find the inverse of by

1 2 1 -2

0 3 2 1

elementary transformation.
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20.

(=)

0 1 1

-4 4 2 eratn  ewilufler  LTETEOLD
4 -3 -1

W UIL|SEmeTUD LITGTEmLD QeusL sameTuld
SIS,

Find the eigen values and eigen vector of the

0 1 1
matrix | -4 4 2
4 -3 -1
Or

2%,%5 — X1Xg + XX, — XXy + XoXy — 2X3%,
GTGITM @\mLg QI QUGN S epemevedlL L
aulgeuSH DG ETTERF W6 (pevmen Ll (Hds
& (H&SS.

Reduce the quadratic form

2%,%y — X1Xg + XX, — XoXg + XX, — 2%3%, tO
the diagonal form using Lagrange's method.
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PART A — (10 x 1 = 10 marks)
Answer ALL questions.
Choose the correct answer :

1.  Which one of the following is not a topology on
X ={a,b,c}?

(@)  {¢.X,{a,b},{b,c},{b}}

(b)  {$,X,{a, b}, {b,c},{b},{c}}
©  {¢.X,{a,b},{b,c}}

@ {$ X {a,b}}



Which one of the following is not true?
(a IfA= {(l)/neZ+} then A = {0}U A
n

®) If B = {0} U (1,2) then B = {0} U [1,2]
(¢ IfCc=QthenC=R
(d IfD =2, thenD = Z, U {0}

Let m; be the projection of X XY onto X. If U is
open in X then n71(U) is

(a) U (b) UXY

(o XxU d UxU

If f:X > Y is continuous and A is a subset of X
then

@ fA=fA)

®) f(4) < fA)

© fAD<f@A

@ flA)<f)

With respect to the standard metric on R, if
(5,9) = B(x,X) then

(a x=52X=9

b) x=72=2

€ x=143=2

d x=7x2=4
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If d is the euclidean metric and p is the square
metric on R" then

@ ply) <d(y) <V2p(xy)

(b) dxy) <plxy) <Vnd(x,n)

© ply) <dy) <Vnp(xy)

@) Vnply) <dxy) < p(x,y)

Let X ={a,b,c}, 7= {qb, x,{a,b},{b,c}, {b}}. Then
(a) {a}uU{b,c}is aseparation of X

(b) {a,b}U{b,c}is a separation of X

(¢) {a,b,c}U ¢ is a separation of X

(d) X has no separation

Which one of the following set is compact in R?
(a R

®)  [01]
© (0}u {(%)/(neﬂ )

@ Q
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10.

11.

The one point compactification of the real line R is
isomorphic with

(a)
(b)
(©
(d)

The sphere S?

R

The circle

The open interval (0,1)

Which one of the following is not locally compact?

(a)

(b)
(©
(d)

Every simply ordered set having the l.u.b.
property
The space R™

The subspace Q of rational number

The real line R

PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 250 words.

(a)

(b)

Let X be a set; let Z¢ be the collection of all

subsets U of X such that X — U either is finite
or is all of X. Prove that Zf is a topology on X.

Or

Define a Hausdorff space. If X is a Hausdorff
space, Prove that a sequence of points of X
converges to at most one point of X.
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12.

13.

14.

(@)

(b)

(a)

(b)

()

(b)

State and prove any two rules for
constructing continuous functions.

Or

Let {X4} be an indexed family of spaces; let
Ay € X for each «. If mX, is given either the
product or the box topology, prove that
TA x= Ay

Let d and d’ be two metrics on X; Let 7 and
7' be the topologies they induce, respectively.
Prove that 7’ is finer than 7 if and only if for
each x in X and each X > 0, there exists a
& > 0 such that B,', (x,8) < B4(x,X)

Or

Let fix—>y; let x and y be matrizable
metrics d, and d, respectively. Prove that
the continuity of f is equivalent to the
requirement that given xeX and given X > 0,
there exists § >0 such that d,(x,y) <é =

dy(fC0, fO)) <E.

Let {A,} be a sequence of connected
subspaces of X, such that A, N A, # ¢ for
all n. Show that UA,, is connected.

Or

Show that every closed subspace of a
compact space is compact.
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15. (a) Show that compactness implies limit point
compactness.

Or

(b) Define a locally compact space. Show that R
1s locally compact and RY 1is not locally
compact.

PART C — (5 x 8 = 40 marks)
Answer ALL questions, choosing either (a) or (b).

16. (a) Define the standard topology, lower limit
topology and k — topology on the real line R
and obtain the relation between these
topologies.

Or

(b) For a subset A of a topological space X,
define the sets A’ and A and show that
A=AUA.

17. (a) Let f:x -y, where x and y are topological
spaces. Prove that f is continuous & for
every subset A of X, f(A) c f(A) & for every

closed set B of y, the set f~1(B) is closed in
X.

Or
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18.

19.

(b)

(@)

(b)

(a)

(b)

Let f: A > 7 X, be given by the equation

f(a) = (f“(a))ocej’ where f, : A — x, for each

«. Let X, have the product topology. Prove
that f is continuous < each function f, is

continuous.

Prove that the topologies on R™ induced by
the Euclidean metric d and the square
metric f are the same as the product
topology on R™.

Or

Show that RY in the box topology is not
metrizable.

If the sets C and D form a separation of X
and if Y is a connected subspace of X, prove
that Y lies entirely within either C or D and
hence show that the union of a collection of
connected subspaces of X that have a
common point is connected.

Or

Prove that the product of finitely many
compact spaces is compact.
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20.

(@)

(b)

If X 1is metrizable, prove that every
sequentially compact space 1s compact.

Or

If X is a locally compact Hausdorff space that
1s not itself compact, Prove that X has a one-
point compactification.
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PART A — (10 x 1 = 10 marks)

Answer ALL the questions.

Choose the correct answer :

1.  Which one of the following is not a prime number
(a) 73 (b) 89
(© 17 (d 119

2. If(a,b) =1 ,then (@ +b, a-b)is
(@ 1 (b) 2
(c) lor2 d 3



The value of x(10) + ¢(10) is

(@ 5 (b) 10
© 4 (d) 20
> A(d)is
din
-]
@ |— (b) logn
n
(© n (d 1oro0
If f is multiplicative, then H (1-f(p)) is
pln
(@ 0 ®) > wld) f(d)
din
© Y A(d)Fld) @ > Ad) f(@)
din din

If o has a Dirichlet inverse «', then the

equation G(x) = Za(n) F(fj implies
n

n<x

@ Flx)=> aln) G(fj

n<x n

(b) F(x)= Za‘l(n) G(x)

n<x

© Flx)=3 a'(n) G(f]

n<x n

@ Flx)=Y a(n) Gl(fj

n<x n
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10.

The average order of d(n) is

(@ n (b) logn
7’n 3n
(c) o (d) =
x
3 ) H is
(a) log[x] (b) log x!
(© loglx] @ 1

Chebyshev’s y -function is defined by

@ ve)-Ta) B ple)- T

n<x n<x

© wlx)=Ylgp @ wlx)=> 0

n<x n<x

7(11.62) is
(@) 5 (b) 4
€ 6 d 11
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PART B — (5 X 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

11. (a)
(b)
12. (a)
(b)
13. (a)
(b)

Prove that there are infinitely many prime
numbers.

Or

Prove that if 2" -1 1is prime, then n is
prime.

If n > 1, prove that z,u(d) = {l}

din n

Or

State and prove the Mobius inversion
formula.

If f and g are multiplicative, prove that
their Dirichlet product f*g 1i1s also

multiplicative.
Or

Define the Liouville’s function x(n) and find a

formula for le(d) forn > 1.

din

Page 4 Code No. : 5090
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14. (a) If x > 1, prove that lelogx+C+O(l).
X

n<x n

Or
(b) Prove that the average order of ¢(n) 18 3—2
V4
. 7(x)logx .
15. (a) Prove that Iim ———=— =1 implies
X—>0 X
lim 7(x) log x(x) -1
X—>0 x

Or

(b) State and prove Abel’s identify.
PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

16. (a) Prove that the infinite series ZL diverges.
n=1 pn

Or

(b) State and prove the division algorithm.
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17.

18.

19.

(a)

(b)

(a)

(b)

(a)

(b)

Define the Euler Quotient function ¢(n) and

show that for n > 1, Z¢(d) =n.

dln

Or

For n > 1, prove that ¢(n) = n 7 [1—1)
pin D

If both g and f * g are multiplicative, prove

that f is also multiplicative.

Or

Assume f is multiplicative. Prove that
(@) f(n)= uln) f(n) for every square free n
@ £ (p2) = f(p)2 - f(p2) for every prime p.

State and prove the FEuler's summation
formula.

Or

Define the density of the lattice points visible
from the origin and find the density of the set
of lattice points visible from the origin.

Page 6 Code No. : 5090



20. (a) Prove that the following relations are
logically equivalent :

7(x) log x

G It -1

X—>0 X

Gi) It Q) _

x>0 X

(i) It vle)

e

Or
(b) For every integer n =2, prove that
wln)> 1.
6 logn
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PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer :

1. If A is measurable and B is any set disjoint from
A, then

(@ m*(AuB)=m*(A)+m*(B)

) m*(AUB)=m*(A)

(0 m*(AuB)=m*(B)

(d) m*(AuB)=m*(A)+m*(B)-m*(AnB)



If E, and E, are measurable, then
@ m(E, U E,)+m(E, N Ey)=m(E,)+m(E,)
©) m(E, U Ey)=m(E,)+m(E,)+m(E, NE,)
© m(E, VE,)=m(E,)+m(E,)

@ m(E, v Ey)=m(E,)-m(E;)+m(E NE,)

Let the function f have a measurable domain E .

Then which one of the following is true

(@) {xeE/f(x)=o0}= (i< E/f(x)> K}
(b) {x e E/f(x)=o0}= (< B/f(x) > K}
© freB/f(x)=c)= (Ve Blf(x)< K}

@ o< B/f(x)=w}=Vix e E/f(x) < K}
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Let f be a bounded measurable function on a set of
finite measure E. Suppose A and B are disjoint

measurable subsets on E. Then

) [ r= jf+jf [f

AUB AnB

® |f= jf+jf+ [f

AUB AnB
) r=is]s

AUB

> =]l

AUB

The function f  defined on [0,1] by

flx) = x s1n(1) for 0<x<1
0 for x=0

, then

(a) f' is integrable over [0, 1]
(b) f' is not integrable over [0, 1]

(¢) not continuous

(d) none of these
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The functions f and g on [-1,1] by f(x)=x"® for
-1<x<1 and

_ |x®cos(z/2x) if x=0,xe[-1,1]
£le)= {o if x=0

(a) neither f and nor g are absolutely continuous
on [-1,1]

(b) f is absolutely continuous on [-1,1] and g is
not absolutely continuous

(c) both fand g are absolutely continuous [-1, 1]

(d) none of these

If A and B are measurable sets and A < B, then
(@) wu(A)<u(B) (b) u(A)=u(B)
(© wA)< u(B) (d) u(A)= u(B)

For an outer measure u*:2% [0, »], we call a
subset E of X measurable (with respect to u*)
provided for every subset A of X,

@ u*(A)=p*(AnE)

(b) w*(A)=pu*(ANEC)
© w*(A)=p*(AnE)+u*(AnE")
@ w*(A)=p*(AUVE)+u*(AVEC)
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9. Consider a o — algebra M ={X, ¢}. Then the only
measurable functions are

(a) Bounded functions
(b) Constant functions
(¢) Continuous functions

(d) None of these

10. Let (X, M, u) be a measure space and f a non
negative measurable function on X for which

J‘f du < o, then one of them is true
X

() {xeX/f(x)>0}isa o—finite
®) {xe X/f(x)> 0} is not a o—finite
© {xeX/f(x)> 0} is finite
(d) None of these
PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

11. (a) Prove that the union of a countable collection
of measurable sets is measurable.

Or

(b) Let f and g be measurable functions on E

that are finite almost everywhere on E . Then
prove that fg is measurable on E .
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12. (a)

(b)

13. (a)

(b)

Let {f,}] be a sequence of measurable

functions on FE that converges pointwise
almost everywhere on E to the function f.

Then prove that f is measurable.

Or

State and prove bounded convergence

theorem.

Let f be an increasing function on the closed
bounded interval [a,b]. Then prove that for

each a >0,
m* fe < (a, )/ Df () > a}= L. [f(6)- (@) and

0.

m* {x € (a, b)/Df (x) = »}

Or

Prove that a function f on a closed bounded
interval [a,b] is absolutely continuous on
[a, b] if and only if it is an indefinite integral

over [a,b].
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14.

15.

(a)

(b)

(a)

(b)

Let y be a signed measure on the measurable
space (X, M). Prove that every measurable

subset of a positive set is itself positive and
the union of a countable collection of positive

sets is positive.

Or

Prove that the union of a finite collection of

measurable sets 1s measurable.

Let (X, M) be a measurable space, f a

measurable real-valued function on X, and

¢: R — R continuous. Then prove that the
composition ¢of: X — R also is measurable.
Or

Let (X, M, u) be a measure space and f a
nonnegative measurable function on X for

which J f du<oo. Then prove that f is finite
X

almost everywhere on X and {x € X/f(x)> 0}

is o —finite.
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PART C — (5 x 8 = 40 marks)
Answer ALL questions, choosing either (a) or (b).

16. (a) Prove that the outer measure of an interval is

its length.

Or

(b) Prove that the Lebesque measure possesses

the following continuity properties

i) If {Ag}r_, is an ascending collection of

measurable sets, then
m(ylAkj = 11{1230 m(A,)

(i) If {Bgx_, is a descending collection of

measurable sets and m(B,)<®, then

m(ﬂBKj = lim m(By).
K-l —®
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17.

18.

19.

()

(b)

(a)

(b)

()

(b)

Assume E has finite measure. Let {f,} be a

sequence of measurable functions on E that
converges pointwise on E to the real valued
function f. Then prove that for each >0,
there is a closed set F contained in E for
which  {f,}—>f uniformly on F and

m(E ~ F)<e.
Or
State and prove the Lebesgue dominated

convergence theorem.

Prove that if the function fis monotone on the
open interval (a,b), then it is differentiable

almost everywhere on (a, b).

Or

Prove that a function f is of bounded variation
on the closed bounded interval [a,b] if and

only if it i1s the difference of two increasing
functions on [a, b].

State and prove the Hahn Decomposition
theorem.

Or

Prove that the union of a countable collection
of measurable sets is measurable.
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20. (a) State and prove Fatou's lemma.

Or

(b) Let (X, M, u) be a measure space and {f,} a

sequence of functions on X that is both
uniformly integrable and tight over X. Assume
{f.}— f pointwise almost everywhere on X

and the function f is integrable over X. Then
prove that lim j f, du= j fdu.
E E
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PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer.

1. The radius of convergence of the series ZM Z" is

(@ O
(b) o
() e

@ 1



If Q) =u+iv :|2|2 then ou =
oy
(a) 2x (b) 2y

(o -2y (d —-2x

The transformation 1 1s called
z

(a) parallel translation
(b) inversion
(¢) rotation

(d) homothetic transformation

Which one of the following is false?

(a) two reflections result 1s a linear
transformation

(b) reflections are linear transformations

(¢) w==z+a iscalled a parallel translation

@ Im(Z)= —Im(%j

ezdzz
EE
(@ 1 (b) 0
() 271 (d) none of these
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dz
z-3

If Cis the circle |z - 2| =5, then I is
C

(@ 271 b O

© 1 d 2z

f (z):l has a removable singularity at
z

(@ 1 (b)

© O (d) none

For the function f(z)= 1 _2522 , the point Z=0 1is
a pole of order.

(@ 4 (b) 3

© 1 (d) o

_Tlog sinx dx =

0

(a) rmlog2 (b) -2rxlog3

(¢ -—rlog2 (d) none of these
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10.

11.

12.

13.

The number of roots of the equation
2" —22° +62° —2+1=0 in the disc |z|<1 1s

(@ 3 (b) 4
(© 5 @ 7
PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

(a) State and prove the necessary condition for
differentiability.
Or

(b) State and prove Lucas theorem.

(a) At each point z for a region Q where & (2)
is analytic and f'(z) # 0. Then prove that the
mapping w = f(z) is conformal.

Or
(b) Find the linear transformation which carries

0,1, —i1into 1, -1, O.

dz

22 +1

(a) Compute by decomposition of

|2|=2
integral into partial fraction.
Or

(b) State and prove Cauchy’s Integral formula.

Page 4 Code No. : 5853
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14. (a)
(b)
15. (a)
(b)

State and prove fundamental theorem of

algebra.

Or

State and prove Weierstrass theorem for

essential singularity.
State and prove Rouche’s theorem.

Or

State and prove the argument principle.

PART C — (5 X 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

16. (a)

(b)

Prove that every rational function has a

representation by partial fraction.

Or

Prove that a rational function R(z) of

order p has p zeros and p poles and also

prove that every equation R(z)=a has
exactly p roots.
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17.

18.

19.

(a)

(b)

(a)

(b)

(a)

(b)

Prove that the cross ratio (z, 2, 25, 2,) 1S

real if and only if the four points lie on a
circle or on a straight line. Also prove that
z — Z is not a linear transformation.

Or

Prove that the integral j f(z2)dz, with

V4
continuous f, depends only on the end points
of 7 if and only if @ is the derivative of an

analytical function in Q.
State and prove Cauchy’s theorem for a disk.

Or

Define winding number and write three
properties of winding number.

Prove that an analytic function has
derivatives of all orders.

Or

Prove that a non constant analytic function
maps open sets onto open sets.
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log(1 + x?)dx

20. (a) Evaluate _[ P ,0<a<2.
x
0
Or
(b) Prove that jsm MY dx =2
A 2
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PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer :

1. If G is simple then

(a) g:@ (b) 52@
© gs@ d) 83(7;1j



If e is a link of G with 5 vertices, 6 edges and 2
components then (G.e)+X(G.e)+w(G.e) is

(a) 11 (b) 12
(¢ 10 (d 13

The edge connectivity £'(G)=1 if
(a) Gis connected
(b) G 1is connected with a cut edge

(¢) G is connected with a cut vertex

(d) G 1is disconnected

The number of bridges in the Konigsberg bridge

problem is
(a) 8 (b) 6
© 9 d 7

If every vertex of G is M —saturated, then the
matching M is called

(a) A maximum matching
(b) A perfect matching
(¢) A minimum matching

(d) A M- saturated matching
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6 [4%} .
(@) 1 (b) 2
© 3 d 4

7. If 6>0, then a-f'=?
(@ o-p (b) p-o
(© a+p d o-p

8.  The value of r(3,3) is

(a) 4 () 5
(c) 6 (d 1
9. If G 1s k- chromatic, n then G contains a

subdivision of &,. This is senown as

(a) Brooks' conjecture
(b) Hajos' conjecture
(¢) Dirac's conjecture

(d) Erdos conjecture

10. Every critical graph is
(a) A clique (b) A block
(¢) Complete (d) An odd cycle
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11.

12.

13.

PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

(a)

(b)
(a)

(b)
(a)

(b)

Define 6 and A in a graph G and prove that

5522/5A.
y

Or
If G is a tree, prove that >=y-1.

Let G be a 2-connected graph with y>3.

Prove that any two vertices of G are
connected by at least two internally disjoint
paths.

Or
Show that C(G) is well defined.

Prove that a matching M in G is a maximum
matching if and only if G contains no
M -augmenting path.

Or

Let G be a connected graph that is not an odd
cycle. Prove that G has a 2-edge colouring in
which both colours are represented at each
vertex of degree at least two.
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14. (a)

(b)

15. (a)

(b)

Prove that a set ScV 1is an independent set

of G if and only if V-8 is a covering of G .

Or

Prove that r(k,l)s(k " 1_2J .

k-1

If G is k-critical, show that 6>k-1.

Or

If G 18 simple, prove that

Hk(G):Hk(G—e)=—Hk(G.e) for any edge

e of G.

PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

16. (a)

(b)

"A graph is bipartite if and only if it contains
no odd cycle" — is it true? Justify your answer.

Or

Define a cut edge with an example. Prove that
an edge eis a cut edge of G if and only if it is

contained in no cycle of G.
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17.

18.

19.

20.

(a)

(b)

(a)

(b)
(a)

(b)
(a)

(b)

Define the parameters k,k' and & and prove
that k<k'<é.

Or

Prove that a nonempty connected graph is
eulerian if and only if it has no vertices of odd
degree.

State and prove Hall's theorem.
Or

State and prove Vizing's pheorn.

Prove that a+fg=a'+f'=y.

Or
Prove that r(k,k)>2"2.

State and prove Brooks' theorem.

Or

If G 1s 4-chromatic, prove that G contains a
subdivision of &,.
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Answer ALL questions.

Choose the correct answer :

1. A solution of dx dy = az 1s

x(y—z)= y(z—x) z(x—y)

(a) xyz=c (b) x’=y
© x=y* (d) x=yz
2. A pfaffian DE in Z variables is of the form
(a) dx+P=0 (b) P+dy=0
(¢) Pdx+Qdy=0 (d) None



The PDE obtained by eliminating a,b from
z=(x+a)(y+b) is

(a) px+gy=q° (b) p-q=z

() pg=z @ L-=¢
q

Eliminating the arbitrary function f from
z:f(x—y) we got

() px—qy=c (b) p+q=0

(© p-gq=z (d p=¢’

For the PDE F (x, ¥,2, p,q)=0, the equation
F(x,y,z,a,b)zo is a

(a) General integral

(b) Complete integral

(¢) Particular integral

(d) Singular solution

0’z 1 oz .
=== ig
ox® kot

(a) Two dimensional equation
(b) One dimensional diffusion equation
(c) Wave equation
(d) Laplace equation
Page 2 Code No. : 5093



10.

A complete integral of the equation pg=1 is

(a) ax+y=c
(b) ax+y=z
() a’x+y—az=b

(d) ax+by=c

Rr+Ss+Tt=f(x,y,2,p,q) is a
(a) Legendre equation

(b) pfaffian equation

(¢) Cauchy problem

(d) Hyperbolic equation

U.+U, =U_, is

(a) Parabolic (b) Hyperbolic
(c) Elliptic (d) None
0’z 1 0°z .

ot Coxt

(a) One dimensional diffusion equation
(b) Wave equation

(c) Heat equation

(d) Laplace equation

Page 3 Code No
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PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

11. (a) Describe how will you solve @:ﬂ:@'
p Q@ R
Or
(b) Find the integral curves of

12. (a)

(b)

13. (a)

(b)

adx bdy cdz

(b—c)yz - (c-a)ex (a—bxy’

Find a PDE by eliminating arbitrary function
from F(u,v)=0 where wy are functions of
X,Y,2.

Or

Explain the method of solving the Lagrange's
equation P +@ =R.

Find the integral surface of the equation
(x—y)y2p+(y—x)x2q=(x2+y2)2 through the

curve xz=a’,y=0.

Or

Find the equation of the system of surfaces
which cut orthogonally the cones of the system
x> +y* +2% =cxy.

Page 4 Code No. : 5093
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14. (a) Explain Laplace's equation.
Or
(b) Find a particular integral of the equation
(DQ—Dl)Zzzy—xz.

15. (a) Describe Cauchy's problem for the second

order PDE.
Or
(b) By separating the variables, solve the PDE
Fe_1 0%
ox® C* ot*

PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b)

16. (a) Show that a necessary and sufficient condition
that the pfaffian differential equation

X.dr=0 should be integrable is that
X.curlX=0.
Or
(b) Solve yzdx+2xzdy-3xydz=0.

17. (a) Solve px (x+y)=qy(x +y)—(x—y)(2x+2y+z) .
Or

(b) Find the integral surface of the PDE
x(y*+z)p-ylx®+z)g=\x*-y* which contains
the straight line x+y=0.

Page 5 Code No. : 5093



18.

19.

20.

(a)

(b)

(a)

(b)

(a)

(b)

Show that the equations xXp=yq,
z(xp+ yq)=2xy are compatible and solve them.

Or

Find the solution of the equation
Z=%(p2+q2)+(p—x)(q—y) which passes

through the x—axis.

Explain charpit's method.
Or

Show that the characteristics of the equation
Rr+Ss+Tt=f(x,y,z,p,q) are invariant with

respect to any transformations of the
independent variables.

Explain how you will solve hyperbolic
equations of second order.

Or
Discuss the solutions of the equation
0’z 0%z 1oz
—2+—2=——.
ox* oy* kot
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PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer :

1. Analytic functions are characterized by the
condition
of of
—=0 by —=0
() e (b) P
o T-o @ Z-o

0z oy



n
. . 2" .
The radius of convergence of the series E — s
n!

(@ 1 ®) 0
1
(o — (d) oo
n
A linear transformation carries circles into

(a) quadrilaterals (b) circles

(¢) rectangles (d) straight lines

Consider a circle C with the centre a, represented

by the equation z=a +peit, 0<t<2r, then

dz .
1S
zZ—qQ
C
(a) 271 M) 0
(¢ 1 d 27

The index of the point a w.r.t. the curve y is

dz 1 dz
@ |2 ® ol
' V4
|dz| 1 dz
e dH — |—==
© £|Z_a| @ oo Y
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A function which is analytic and bounded in the
whole plane must reduce to a constant. This

theorem is known as

(a) Morera’s theorem

(b) Fundamental theorem of algebra
(¢) Liouville’s theorem

(d) Cauchy’s theorem

z

The residue of ¢ at z=2 1s
(z-5)(z-2)

e? o2
(a) _—3 b)) —

e’ e’
(© E (d) _—3

If lim f(z)= oo, the point ‘@’ is said to be

z-a
(a) an isolated singularity
(b) a zero
(c) apole
(d) an accumulation point
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22

9. The residue of (2 _1)(2 - 2) (2 - 3) at z=1 is
(a 1 M) 2
() O (d 1/2

10. If z=¢'" then i(z—l] is
21 z

(a) cosd (b) siné@
(¢) cos20 (d) sin26
PART B — (5 X 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

11. (a) Verify Cauchy-Riemann’s equations for the

function z°.

Or

(b) If all zeros of a polynomial P (2) lie in a half

plane, prove that all zeros of the derivative

P'(2) lie in the same half plane.

Page 4 Code No. : 5547
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12.

13.

14.

(a)

(b)

(a)

(b)
(a)

(b)

Given three distinct points z,, 23,2, in the

extended plane, prove that there exists a
unique linear transformation S which carries

them into 1, 0, « in this order.

Or

Complete J.xdz where y is the directed line
y

segment from 0 to 1 + i.

State and prove Morera’s theorem.

Or

State and prove Liouvelle’s theorem.

Define the following :

(1) 1solated singularity of a function
(11) zero of order A of a function

(111) pole of a function

(iv) meromorphic functions

Or

State and prove the maximum principle for

analytic functioning.
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15. (a) State and prove Rouche’s theorem.

Or

(b) If w;and uy, are harmonic in a region Q,

prove that

J.ul *dug —us*du; =0 for every cycle y
y

which is homologous to zero in Q.
PART C — (5 x 8 = 40 marks)
Answer ALL questions, choosing either (a) or (b).

16. (a) If u(x,y) and v(x, y) have continuous first

order partial derivatives which satisfy the
Cauchy-Riemann  differential  equations,
prove that f(z)=u(z)+iv(z) is analytic with

continuous derivative f'(z) and conversely.

Or

(b) State and prove Abel’s limit theorem.
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17.

18.

+2

@) If le=%,T22=i1, find T\Tyz, ToTiz

(b)

(a)

(b)

Z+

and Ty 'Tyz .

Or

Prove that the line integral I pdx +qdy ,
¥

defined in Q, depends only on the end points

of yif and only if there exists a function

Ulx, y) in Q with the partial derivatives

u_ U
ox " dy

State and prove Cauchy’s theorem for a

rectangle.

Or

Suppose that ¢(§) is continuous on the arc y .

Prove that the function F, (Z):J‘qﬁ(f—ﬁclf 1s
Yl (f -2

)

analytic in each of the regions determined by
7, and its derivative is F, (2)=nF,, (2).
Page 7 Code No. : 5547



19.

20.

(a)

(b)

(a)

(b)

State and prove Taylor’s theorem.
Or

State and prove the lemma of Schwarz.

State and prove the argument principle.

Or

o0

Evaluate _[
0

xsinx

x2 +a?

dx, a real.
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PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer :s

1. A point P where ————— is called a point of
inflexion.
(@ r=o (b) r'=0
() r"=o0 d r.7r"=o0
2 [7, 7", 7] is
@ K’r (b) Kr?

© K2()° @ O



A helix of constant curvature is necessarily

(a) a sphere (b) a spherical helix

(¢) acylindrical helix (d) a circular helix

A necessary and sufficient condition that a curve

be a straight line is

(a) K=0atall points (b) 7=0 atall points

© [ =0 @ .7 7]=0

Eliminating % and v from x=uwucoshuv,

y=usin hv, z = u?, the constraint equation 1s

The formula for ds® is
(a) Edu®+ Fdudv + Gdv*
() Edu®+2Fdudv + Gdv?

(¢) Edu+2Fdudv+Gdvu

(d) Edv?+2Fdudv + Gdu®
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7.  If the parametric curves are orthogonal then the
curve v =c will be geodesic if and only if

(a) FEis a function of v only
(b) Eis a function of u only
(¢) G is afunction of v only

(d) @G is afunction of u only

8. Orthogonal trajectories are called
(a) orthogonal parallels
(b) orthogonal geodesic
(¢) geodesic parallels

(d) geodesic trajectories

9. The second fundamental form is
(a) Ldu®+2Mdudv+ Ndv®
(b) Ldu®+ Mdudv + Ndv®
(¢ Ldu+2Mdu*dv® + Ndv
(d) Ldu®-2Mdudv+ Ndv®

10. The Gaussian curvature K is defined by

@ LN + M? ) LN — M?
EG - F? EG - F?
© LN + M? @ EG - F?
EG + F? LN — M?
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PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 250 words.

11. (a)

(b)

12. (a)

(b)

13. (a)

(b)

Calculate the curvature and torsion of the

cubic curve given by r :(u, u?, u3).

Or
Prove that [, 7", 7"] = K?r.

Show that the osculating plane at P has, in
general, three point contact with the curve at
P.

Or

Show that the involutes of a circular helix are
plane curves.

Show that a proper parametric transmission
either leaves every normal unchanged or
reverses every normal.

Or

Find the coefficients of the direction which
makes an angle /2 with the direction whose
coefficients are (I, m).

Page 4 Code No. : 5548
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14. (a) In the paraboloid x*-3y?=z, find the

orthogonal trajectories of the section by the
planes z =constant.

Or
(b) Prove that the curves of the family

v3/u? = constant are geodesics on a surface
with metric v2du? - 2uv dudv + 2u?dv?
(where u>0, V>0).

15. (a) Find the geodesic curvature of the parametric
curve v=c.

Or

(b) Prove the Euler’s formula
K:Kacoszl//+Kbsin21//.
PART C — (5 x 8 = 40 marks)
Answer ALL questions, choosing either (a) or (b).
Each answer should not exceed 600 words.

16. (a) Obtain the Serret-Frenet formulae.

Or

(b) Find the curvature and the torsion of the
curve r = {a(?)u - u3), 3au2, a (Bu +u? )}

Page 5 Code No. : 5548



17.

18.

19.

(a)

(b)

(a)

(b)

(a)

(b)

Show that the spherical indication of a curve
is a circle if and only if the curve is a helix.

Or
Prove that the necessary and sufficient

condition for a curve to be a helix is that its
curvature and torsion are in a constant ratio.

Show that the parametric curves on the
sphere given by X =asinx cosv,
y=a sinu sinv, zZ=acosu, O<u<rl2,
O<v<27z, form on orthogonal system.
Determine the two families of curves whch

meet the curves v = constant at angles of 7/4
and 37/4.

Or
Show that on a right helicoids, the family of
curves orthogonal to the curves

u cosv=constant in the family (u2 + a2)

2

sin“v = constant.

Prove that, on the general surface, a
necessary and sufficient condition that the
curve v=c be a geodesic is
EE, + FE, — 2EF; =0 when v = ¢, for all

values of u.
Or

Find the geodesics on a surface of revolution.
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20. (a) Define lines of curvature and characterize the
lines of curvature.

Or
(b) State and prove Hilbert’s lemma.
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PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer :

n
1. Z|xL yi| S"x”p ||y||q 1s known as the
i=1

(a) Minkowski’s inequality
(b) Holder’s inequality

(¢) Triangle inequality

(d) Schwartz’s inequality



The conjugate space of I’ is

() I b) I
© @ 1,
Which one of the following is not reflexive?
(@ I (b) G
© L @ @

If X 1s a compact Hausdorff space then C(X) 18
reflexive if and only if

(a) Xis an infinite set

(b) Xis an uncountable set

(¢) Xis a finite set

(d) Xis a singleton set

In a Hilbert space <x, Ly + 4z> 1s

(a) i<x, y> + 4<x, z> b)) - i<x, y> - 4<x, z)
(0 - i(x, y> + 4<x, 2> (d) (x, y> + 4<x, 2>

In a Hilbert space H, which one of the following is
not true (Here S is a nonempty subset of H)

() {Of=H

b) SnStc{o}

© S cS=5 cS

(d) S* is a closed linear subspace of H

Page 2 Code No. : 5852



10.

2
The value of J.el4xe77xdx is

0
(&) -3 (b) 11

(¢ O (d) 2r

An operator T on H is normal if and only if
(a) HT*xH = ||Tx|| for every x
(b) ||Tx|| = ||x|| for all x

© (Tx,Ty)=(x, y) for all x and y
(d) (Tx, x) is real for all x

A closed linear subspace M of H reduces an

operator 7'if and only if M is invariant under

*

@ T b)) T
(¢) either Tor T" (d both Tand T

An operators T on H is an isometric isomorphism

of H onto itself if and only if
(a) T1is unitary

(b) Tis normal

(¢) Tis self adjoint

(d) Tis a positive operator

Page 3 Code No. : 5852



11.

12.

13.

PART B — (5 X 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

(a)

(b)

(a)

(b)

(a)

(b)

Define a Banach space with an example.
Prove that the addition and the scalar
multiplication are jointly continuous in a
Banach space.

Or
If M is a closed linear subspace of a normed
linear space N and x, is a vector not in M,
prove that there exists a functional f, in N
such that fy(M)=0 and f,(x,)=0.

If B and B’ are Banach spaces, and if T is a
linear transformation of B into B’, prove that
T is continuous if its graph is closed.

Or
If B is a Banach space, prove that B is

reflexive if and only if B" is reflexive.

Prove that a non-empty subset X of a
normed linear space N is bounded < f(X) is

a bounded set of numbers for each fin N "
Or

State and prove Schwarz inequality in a
Hilbert space.

Page 4 Code No. : 5852
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14. (a)

(b)

15. (a)

(b)

Prove that a Hilbert space H is separable <
every orthonormal set in H is countable.

Or
Prove that an operator 7T on H is self-adjoint

& (Tx, x) is real for all x.

If T is an operator on H, prove that T 1is
normal < its real and imaginary parts
commute.

Or
If P is the projection on a closed linear
subspace M of H, prove that M is invariant
under an operator 7' < TP = PTP .

PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

16. (a)

Let M be a closed linear subspace of a normed
linear space N. If the norm of a coset x + m

in the quotient space N/M is defined by

||x+M||= inf ﬂ|x+M||/meM}, prove that

N/M is a normed linear space. Also show
that N/M 1is a Banach space if N is a
Banach space.

Or

Page 5 Code No. : 5852



17.

18.

(b)

(a)

(b)

(a)

(b)

Let M be a linear subspace of a normed linear
space N and let f be a functional defined on
M. If x5, is a vector not in - M and it

My = M +[x,] is the linear subspace spanned
by M and x,, prove that f can be extended to
a functional f, defined on M, such that

Ifoll =141

Prove that x — F, is a norm preserving
mapping of N into N x where F, is defined

by F.(f)=f(x)vfeN . Also show that the
mapping x — F, is linear and an isomeric

isomorphism of N into N "

Or

If B and B' are Banach spaces, and it T'is a
continuous linear transformation of B onto
B’ prove that the image of each open sphere
centered on the origin in B contains an open
sphere centered on the origin in B'.

State and prove the uniform boundedness
theorem.

Or

Prove that a closed convex subset C of a
Hilbert space H contains a unique vector of
smallest norm.
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19.

20.

(a)

(b)

(a)

(b)

Let H be a Hilbert space and let {e;} be an
orthonormal set in H. Prove that the
following are equivalent :

6] {ei} 1s complete

(i) xLi{g} =>x=0

(i11) If x is an arbitrary vector in H then x =

S(x, e)e;
(iv) If x 1s an arbitrary vector in H, then
ol =G, )"
Or

Let H be a Hilbert space and let f be an

arbitrary functional in H *. Prove that there
exists a unique vector y in H such that
f(x)= (x, y) for every x in H.

If P is protection on H with range M and null
space N, prove that M 1N < P is
self-adjoint and in this case show that

N=M*.

Or
Let T be an arbitrary operator on H. Let
Ay Aggeveaanns A, be the eigen values and let
M, M,,....... ,M,, ~be their corresponding

eigen spaces. Prove that if T is normal then
the M;’s are pairwise orthogonal and span H.

Page 7 Code No. : 5852



(7 pages)
Reg. No. :

Code No. : 5853 Sub. Code : PMAM 42

M.Sc. (CBCS) DEGREE EXAMINATION,
APRIL 2020.

Fourth Semester
Mathematics — Core
COMPLEX ANALYSIS
(For those who joined in July 2017 onwards)

Time : Three hours Maximum : 75 marks

PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer :

1. If f(z) is a real function of a complex variable then

(a) the derivative does not exist
(b) the derivative exists

(¢) either the derivative is zero or the derivative
does not exist

(d) the derivative is zero



1
The formula — = lim sup ¥|a,| is known as
= P 4fla|

n
n—o0

(a) Hadamard’s formula
(b)
(©)

(d)

Cauchy’s formula
Abel’s formula

Rouche’s formula

If [f(z) dz=2+i then [f(z)dz is

/4 -7

(a) 2-1 (b) 2+
() —2-1 (d o
If w=S(z)= az+b then S~'(w) is
cz+d
() dw-b ®) dw-b
—cw+a cw—a
(@ -dw-b @ 27
—cw-a
e dz 1s
z
‘2‘:1
(@ O () 1
(¢ 2rx (d) oo
Page 2 Code No
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The index of the point a w.r.t. the curve y is

@ — [(z-a)de D
271 2rx1Y z—a
7 7
1 dz
—|d d
© 27ri7 c @ Iz—a

“If f (z) is a polynomial of degree > 0 then f (z) =0

must have a root” — This result is known as
(a) Liouville’s theorem

(b) Morera’s theorem

(¢) Fundamental theorem of algebra

(d) Cauchy’s theorem

If f(2) is analytic and non constraint is a region Q

then

(@ f (z) has no maximum in Q
() f(z) has maximum in Q
(c) | f (z)| has maximum in Q

(d) |f(z)| has no maximum in Q
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9. The residue of the function %= at the

(z—a) (2—b)

pole a is
®) be—aa ®) aej b
© ae—b b @ beba
10. Residue of ; 1 atz=01is
2" -2z
@ 5 ®) 0
(© 3/2 (d -1/2

PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

11. (a) State and prove Lucas’s theorem.

Or

(b) Show that an analytic function cannot have a
constant absolute value without reducing to a
constant.

Page 4 Code No. : 5853
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12.

13.

14.

15.

(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

Find the linear transformation which carries
0,i,—iinto 1, -1, 0.

Or

Show that the transformation z — z is not a
linear transformation.

If the piecewise differentiable closed curve y

does not pass through the point a, prove that
dz
-a

is a multiple

the value of the integral J‘
z
y

of 2rx1.

Or

As a function of a, prove that the index
n(r,a) is constant in each of the regions

determined by y and zero in the unbounded
region.

State and prove Morera’s theorem.

Or

State and prove the fundamental theorem of
algebra.

State and prove Rouche’s theorem.

Or

State and prove the residue theorem.
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16.

17.

18.

PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

(a)

(b)
(a)

(b)

(a)

(b)

Derive the Cauchy-Riemann differential
equations which must be satisfied by the real
and imaginary part of any analytic function

and hence show that |f’(2)|2
u and v wrt. x and y where
fz)=ul(z)+iv(z).

Or

State and prove Abel’s limit theorem.

is the Jacobian of

Obtain a necessary and sufficient condition
under which a line integral depends only on
the end points.

Or

Compute “z - 1|.|d2| .
‘z‘=1

If the function f (2) 1s analytic in a rectangle

R, prove that [f(z)dz=0.
oR

Or
Let f(z) be analytic on the set R' obtained

from a rectangle R by omitting a finite
number of  interior points (. If

lt{ (2—4}) f (2 = 0 for all i, prove that
ad Y

[f(z)dz=0.

oR
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19. (a)
(b)
20. (a)
(b)

Suppose that ¢(¢) is continuous on the arc

7. Prove that Fn (2)2[% is analytic
2 {—-z)n

in each of the regions determined by y and
derivatives is Fn'(z)=nFn+1(z).

Or
(1) State and prove the maximum principle.

(1) State and prove the lemma of Schwarz.

State and prove the argument principle.

Or

0

Evaluate J

0

xsinx

x2+a2

dx, a real.
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PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer
1. If Qis the field of rational numbers, then

elvz)Ql+lelv fa] is
(a) 2 ®b) 6
(c) 4 d 5



If L is a finite extension of F' and K is a subfield
of L which contains F', then

(@) [L:K]|L:F] () [K:F)/[L:F]
© [L:F]/[L:K] d [L:FJ/[K:F]

2 s a root of (x-2) (x+3)5(x2—3x+2) of

multiplicity
(a) 4 M) 3
() 5 @ 11

The characteristic of the field of rotational
numbers @ is

(a) A prime number P (b) 0

1 (d) A composite number

If G is a group of automorphisons of K, then the
fixed field of G is
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10.

If K= Cand F=|R then the fixed field of G(K, F)

1S

(@ K

(b) F

(¢) afiled between K and F

d ¢

Which one of the following is a filed?
(@ Jg (b) g

(© s (d) g

The cyclotornic polynomial @, (x)is
(a) x2+1 (b) x-1

(© x+1 (d) x*+x+1

Let H Dbe the Hurwitz ring of integral
quaternions. If ae H then a™' € H if and only if.

(@) N(a)=0 (b) N(a)=1
(¢) Nla)=#1 (d) N(a)=0

Let Cbe the field of complex numbers and
suppose that the divisions ring D is algebraic are
C . Then

(a) D=C ®b) D=C
(© CcD (d DcC
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11.

12.

13.

PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

(a)

(b)

(a)

(b)

(a)

(b)

If L is an algebraic of K and if Kif K an
algebraic extension of F', prove that L is an
algebraic extension of F'.

Or

If a, be K are algebraic over F of degree on
and n, respectively, and if m and n are
relatively prime, prove that f (a,b) is of degree

mnover F'.

Prove that a polynomial of degree n over a
field can have at most n roots in any
extension field.

Or

If f(x)and f'(x) have a non trivial common
factor, prove that f(x)e F[x] has a multiple
root.

Prove that G(K , F ) 1s a subgroup of the group
of all automorphism of K .

Or
If K 1is finite extension of F', prove that

O(G(K,F))<[K :F].
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14.

15.

16.

(a)

(b)

(a)

(b)

For any prime number P and any integer m,
prove that there is a field having p™
elements.

Or

Let G be a finite abelian group enjoying the

property that the relation x" =e is satisfied
by at most n elements of G, for every integer
n, prove that G is a cyclic group.

Suppose that the division ring D is algebraic
over the field of complex number D, prove
that D=C.

Or

Let @ be the divisions ring of real
quaternions for xe@, define N (x) and prove
that N(xy)=N(x) N(y)for all x,ye@ .

PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b)

()

(b)

With usual notations, prove that
[L:F]=[L:K][K:F].

Or
Prove that the element of ack is algebraic

over F if and only if F(a) is a finite extension

of F.
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17.

18.

19.

20.

()

(b)

(a)

(b)

(a)

(b)

(a)

(b)

If P(x)is irreducible in F [x] and if vis a root
of p(x), prove that F(v)is isomorphic to F'(w)
where wis a root of p'(t).

Or

If Fis of characteristic Oand if a,b and

algebraic over F', prove that there exist an
element C e F(a,b)such that F(a,b)=F(c).

Prove that K is a normal extension of F if
and only if K is the splitting field of some
polynomial over F'.

Or

State and prove the fundamental theorem of
Galois theory.
If Fis a finite field and a¢#0, f#0 and two

elements, of F, prove that we can find
elements « and bin Fsuch that

1+aa®+ pb*=0.
Or

Prove that a finite divisions ring is necessarily
a commutative field.

State and prove Frobenius theorem.

Or

Prove that every positive integer can be
expressed as the sum of squares of four
integers.
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Answer ALL questions.

Choose the correct answer :

1. A space for which every open covering contains a

countable sub covering is called
(a) Separable (b) Compact

(¢) Lindelof (d) Second countable



Which one of the following is not true?

(a) T2 and compact = normal

(b) T3 and Lindeloéf = T31
2

(¢) T2 and compact = T3 and Lindelsf

(d) T2 and compact «<Ts and Lindelof

Every regular space with a countable basis is
(a) normal

(b) completely regular but not normal

(¢) regular but not completely regular

(d) compact and Hausdorff

A space X is completely regular then it is

homeomorphic to a subspace of
@ [0}

(b) R"™ where n is a finite

© R’

@ (o, 1)J where n is a finite number and J is

uncountable.
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Normal space is also known as

@ T ® 1,
2
© T, @ 1

2

Tietze extension theorem implies

(a) The Urysohn Metrization theorem
(b) Heine-Borel theorem

(¢) The Urysohn lemma

(d) The Tychonof theorem

Let A={n-1,n+1):neZ}. Which of the

following refine A.

(a) { n—é,n+g):neZ+}

n+l,n+§ ‘nez,
2 2

n—l,n+2]:neZ+}
2
@ {x,x+1):xeR}
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10.

Which one of the following is locally finite in R?

(d)

{(n-1,n+1):nez}

o foljnez]
0 {E)nez]

{(x, x+1):x € R}

Which of the following is not true?

(a)
(b)
(©
(d)

Every non empty subset of the set of
irrational numbers is of second category

Open subspace of a Baire space is a Baire
space

The set of rationals is a Baire space

If X-= UBn and X is a Baire space with
n=1

B, # ¢, then atleast one of B, has nonempty
interior.

Which one of the following is not true?

(a)

(b)
(©
(d)

Any set X with discrete topology is a Baire
space

Every locally compact space is a Baire space
[0, 1] is a Baire space

Rationals as a subspace of real numbers is
not a Baire space
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PART B — (5 X 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

11. (a)

(b)

12. (a)

(b)

Let X be a topological space. Let one point
sets in X be closed. Then prove that X is
regular if and only if given a point x of X and

a neighborhood U of x, there 1s a
neighborhood V of x such that V c U .

Or

Show that if X is regular, every pair of points
of X have neighborhoods whose closures are

disjoint.

Examine the proof of Urysohn lemma and

show that for a given r,

f‘l(r)={ﬂUp—UUqJ, where p and ¢ are

p>r q<r

rational.

Or

Prove that every normal space is completely
regular and completely regular space is

regular.
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13.

14.

15.

(a)

(b)
(a)

(b)

(a)

(b)

Prove that Tietze extension theorem implies
the Urysohn lemma.

Or

State and prove imbedding theorem.

Give an example of a collection of sets A that
1s not locally finite, such that the collection

B={A:Ac Al is locally finite.
Or

Define finite intersection property. Let X be a
set and D be the set of all subsets of X that is
maximal with respect to finite intersection
property. Show that

(i xeAVAeD if and only if every
neighborhood of x belongs to D.

(11) Let AeD. Then prove that
BoA=BeD.

Define a first category space. Prove that X is
a Baire space if and only if ‘given any
countable collection {U,} of open sets in X, Ux

is dense in X Vn, then NU,, is also dense’.

Or

Define a Baire space. Whether @ the set of
rationals as a space is Baire space? What
about if we consider @ as a subspace of real
numbers space. Justify your answer.
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PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

16. (a)

(b)

17. (a)

(b)

18. (a)

(b)

Prove that the space R; satisfies all the

countability axioms but the second.
Or

Prove that product of Lindelof spaces need

not be Lindelof.

Define a regular space and a normal space.
Prove that every regular second countable

space 1s normal.
Or

State and prove Urysohn’s lemma.

State and prove Tietze extension theorem.
Or

State and prove Uryzohn’s metrization

theorem.
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19.

20.

(a)

(b)

(a)

(b)

State and prove Tychonoff theorem.

Or

Let X be a metrizable space. If A is an open
covering of X, then prove that there is an
open covering ¢ of X refining A that is

countably locally finite.

Let X be a space ; let (Y, d) be a metric space.
Letf,: X >Y be a sequence of continuous

functions such that f,(x)— f(x) for all x € X,
where f: X —» Y. If X is a Baire space, prove
that the set of points at which [ 1is
continuous is dense in X.

Or

State and prove Baire Category Theorem.
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Answer ALL questions.
Choose the correct answer :
1. Every linear transformation of N into an arbitrary
normal linear space N' is
(a) Bounded
(b) Unbounded
(¢) Continuous

(d) Discontinuous



If S= {x : ||x|| < 1} is the closed unit sphere in N,

then its image T'(S) isa ———set in N'.
(a) Bounded (b) Unbounded
(¢) Continuous (d) Discontinuous

If x and y are any two vectors in a Hilbert space,
then |(x, ) - +[ly]

(@) < (b) <

© = (d >

If M and N are closed linear spaces of a Hilbert

space H such that M 1 N, then the linear
subspace M + N 1is

(a) open (b) closed

(¢) union (d) disjoint

Which one is the property of orthonormal?

(@ i=j=e Le (b) ||ei|| =0 for every i

(c) ||el-|| =1foreveryi (d) i=j=e¢

€j
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10.

Every non-zero Hilbert space contains a complete
set.

(a) parallel (b) normal

(¢) orthonormal (d) closed

If N is a normal operator on H, then HN2H2

(@ 1 (b) 0
© N @ [N
The unitary operators on H form a

(a) subgroup (b) cyclic subgroup

(c) group (d) abelian group

If A is a division algebra, then it equals the set of
all scalar multiples of the

(a) 1identity (b) constant

(¢c) reciprocal (d) inverse

If G 1s an open set, then Sisa ——— set.
(a) open (b) closed

(¢) normal (d) orthonormal
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PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).
Each answer should not exceed 250 words.

11. (a) Prove that if N is a normal linear space and
X, 1s a non-zero vector in N, then there exist a

functional f; in N * such that fo(xo):"xOH
and ||f0|| =1.

Or

(b) If Nand N’ be the normal linear spaces and T
a linear transformation of N into N'. Then
prove that the following conditions on 7' are
all equivalent : (1) T is continuous (11) T 1is
continuous at the origin, in the sense that
x, > 0=T(x,)—>0.

12. (a) State and prove open mapping theorem.

Or

(b) Prove that if M is a closed linear space of a
Hilbert space H, then H =M & M*.

13. (a) Prove that an operator T on H is self adjoint
& (T, x) is real for all x.

Or
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14.

15.

16.

(b)

(a)

(b)

(a)

(b)

Prove that if {e,

;} is an orthonormal set in a

Hilbert space H, and if x is any vector in H,
then the set S = {e; : (x;¢;) # 0} is either empty
or countable.

Prove that if P is the projection on a closed
linear subspace M of H, then M is invariant
under operator 7' < TP = PTP .

Or

Prove that if T is normal, then the M,’s are

pairwise orthogonal.

Prove that G is an open sat, and therefore S is
a closed set.

Or
Prove that O'(x”) = o(x)".

PART C — (5 x 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b)

Each answer should not exceed 600 words.

(a)

Prove that let M be a closed linear subspace of
a normal linear space N. If the norm of coset
x + M 1in the quotient space N/ M 1is defined

by ||x + M” = inf f{”x + M" ‘me M} Then
]VM 1s a normal linear space

Or
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17.

18.

19.

(b)

(a)

(b)

(a)

(b)

(a)

(b)

Show that let M be a linear subspace of a
normed linear space N, and let f be a
functional defined on M. If x, is a vector not

in M, and if M, =M +[x,] is the linear
subspace spanned by M and x, such that
ol =1

State and prove closed graph theorem.

Or

Prove that a closed convex subset C of a
Hilbert space H contains a unique vector of
smallest norm.

State and prove Bessel’s Inequality.

Or

Prove that let H be a Hilbert space, and let f
be an arbitrary functional in H *. Then there
exists a unique vector y in H such that
flx)=(x,y) for every x in H.

Prove that if P is a projection on H with range
M and null space N, then M 1 N < P is self

adjoint; and in this case N = M*.

Or

Prove that if T is normal, then the M,’s span
H.

Page 6 Code No. : 5088



20. (a) Prove that if r is an element of A with the
property that 1-xr is regular for every x,
then ris in R.

Or
A

(b) Prove that r(x)=lim|x"
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