UG/5th Sem (H)/23/(CBCS)
2023 |
. MATHEMATICS (Honours)

Paper Code : MTMH SEC-1

(Discrete _Marhematics)
CFull Marks 32 iiaenihn o i Time : Two Hours
" The figures m tl_re Margin“indicate full marks.
- Candidates are required to give their answers
in their -»ownrrword.s" as far as practicable. -
. -‘Group -A :
| @ Marks)

1. Answer anyfour questlons ; i oy 1><4=4 '
(@ Grve an example of a multlgraph.

* (b) Show that if i in a graph G there is one and only

~ one path between every pa1r of vertices, then G
~ isatree.’ ‘

‘(c) Find the complement of the Boolean funct1on
= (a+b)(a+c) '

~ (d) Let 4, B be subsets of a umversal set. Prove that
A=B iff AAB = ¢, where ‘
AAB =(4-B)U(B-4). ,
| £ SR P.T.O.
G-9/76-700



(2 )

(é) In ‘a grdUp of 6 people, prove that there are three
utual friends or three mutual strangers. -

(f) Showthat

(g) Let S {a; b c}. Cons1der the poset P (S) with

the partial order as <. Verify that (P(S) u,N)
o 1s a dlstnbutlve lattice.

Group B
(10 Marks)

S Answer any fwo questions : .  5_><2=10
| » 2 Let 4= {1,.2, 3, 4}. Give example of a relation in 4
g *

s ) ‘pa;rtialbrder relation, ‘
(i) reflexive, traﬁsitive but not symmetn’c S

(m) u'ansmve but not reﬂexwe or symmemc |
| 241t

e 'a".g

~ For the above graph, determine the following




( 3 )
(a) a path from b to d;:
() a closed walk ﬁom b to d that is not a mrcmt,
(o) a 01rcu1t from b to b that is not a cycle. 1+2+2

4. Consxdef the followmg graph

(a) Is 1t Hamﬂtoman‘7 Justlfy
(b) Is there a Hamxltoman Path" Justlfy

. .(c) Is it Eulenan" Justlfy

@ Is there an Eulenan tra11‘7 Jusufy ’-1+2-‘|'-‘1‘+1 |

5 Let p, q and r be pnrmtlve statements Venfy that each .
- of the following is a tautology or not : s
Q) ,[pv(q/\r)]v—'[pv'(q/\r)]

@ [evaorlelotva]

~ PTO.

©G-9/76-700
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(142
Group.,'-‘Cv T
(18 Marks) A
Answer any two questlons Feih 9><2""l8
(a) Fmd the K-map for the followmg expressmn

ot xyzw+xyzw +xyzw+xyzw i 4

(b) Express the_" Boolean functlon

f(x ¥, z) (x+y+z)(.xy+xz) x y,zeB in
dlsjunctlonnonnal form (DNF) S

(a) Identlfy the bound variables and the free vanables
- ineach of the followmg expressmns

(1) VyEIz cos(x+y)—8m(z x)]

(1D'3x3ny2'*»y2-¥Z].' e

In both cases the umverse compnses all real
numbers ' | 242

(b) Find the solutlon to the recurrence relatlon

sz = 5an+1+6a =2, n20, a,= 3, ay = 7.5

(a) Find the maximum and minimim number of edges

- of a simple graph w1th 12 wvertices and 4
components ; 4



(b) Using Dijkstra’s algorithm to find the length of the
i shortest path of the followmg graph fmm the vertex '
Ao atofy




~ UG/5th Sem (H)/23/(CBCS)
_ 2023 |
| MATHEMATICS (Honours)
: Paper'Codé : MTMH DC-12 ol
- (Numerical Methods and C Programming Language)
.Full Marks : 32 ' i T;urie : Two Hours™ |

The figures in the margin indicate full marks. -
Candidates are required to give their- answers
in their own words as. far as practicable.

[Examinees are allowed fo use Non-Programmable
Calculator for Numerical Calculauon]

| Group A
. (4 Marks)
1. Answer any four queStions BT . 1><4—4 i

(a) How many s1gmﬁcant d1g1ts does the ﬂoatmg point |
~number 0.03140 x 10° have? :

. ®) Prove that (1+ A)(l_v) =1.

(c) State the conditions under whlch Newton-Raphson
method falls to solve a polynonnal equation.

(d) Evaluate '_[xzdx by Trapezoidal Rule taking 5 sub-
0 - - T ;
" intervals and find th¢ relative error 1n the result.

P.T.O.
G-9/73 =700 il




52,0k
- (e) Wnte the error term of Simpson’s 1/3 rule

(t) What is the dlfference between abs() and fabsO

! functions?
: (g) What are the denved data types in C—programmlng
o language? |
| Group‘ B
‘ (10 Marks)
Answeranytwo questlons . i SXZ¥10

2; Usmg Newton-Raphson method, ﬁnd the value of \/_
correct. upto 5 31gmﬁcant ﬁgures ,

‘ e Denve the total number of operatlons requ1red in Gauss-
_ ,Ehmmahon method. - - 5

5

4. EValuat_'e_

- 3. Usmg Lagtange s mterpolatlon formula, ﬁnd the value of
f (x) for x=1 from the followmg table '

ST 76 > Tis ] 5
e 53 [1s) - e




~ Group-C
| (18 Métks) |
Answer any wo questlons . 9x2=18
6 (a) Denve Newton S Forward Interpolatlon formula
Statewhenltcanbeused  *7
(b) Fmd the value of (E)sm(Zx) : i . 2,  ,

7. (a) Usmg 4th order Runge-Kutta method fmd an
| approx1mate value of y for x = 02 1f %'—'x.;.y Xl

glventhaty lwhenx Oandh 0.1. _"5'

(b) Deﬁne rate of convergence Determme the rate of -
convergence for the Secant method. - 4.

8. (a) WnteaprogramlnCtoﬁndthevalueofn' : 4

(b) What are the differences between ‘while’ and ‘if*
statements in C-programmmg‘? Rk "3t

(c) Write a short note on control -string in C-
- programming, LR | Sk )

G-9/73 -700 :



. UG/5th Sem (H)/23/(CBCS) "
2023 i
| MATHEMATICS (Honours)
lPéper Code : MTMH DC-11
(Advanced Analysns on R & (C)
Full Marks : 32 e ~ Time : Two Hours
The figures in the ma'rgz'h indicate full mc_zrks.

Candidates are required to give their answers
in their own words as far as practicable.

Group - A
(4 Marks)
1. Answer any four questions : - 1x4=4
(@) Is ‘.‘it possible to define a metric on any non-empty
set? Justify your answer.
(b) If f be an analytic function on a region G(c&) | |
SllCh that Imf= 0, then show'that fis constant.

(©) Fmd the Laurent series expansmn of the function

Tz-2
Z(Z 2)(Z+1) 1nthedoma1n|z|>2

(d) Describe exph01t1y, the ball ®(x0, r) in the metric
space (R, d), where d(x, y)=|x~ y|
| P.T.O.
G-9/72 - 700



(2]
) Le;t d(}c, y)-_-ix?-y’*’, x, yeR. Verify d is a
 metricon R or not. . | g
(f) Examine the analyticity of the function
f(z)=|z—l|? at z=1, 2. i

(g)* Show that the subset 4 = [0, 1) of the metric space
(X, d) where X=[0, 2) and ‘4 1s the usual metric
is an open set. i

Group B
(10‘ Ma:rks) ,

: AnsWer'anytwoquestidns: e 5*2=10 '

2. Let X=1,(1<p<w), set of all pth summable

sequences of real -o.r"compl'ex numbers and. let

_ ST ‘ e
d(x, J’)={Z.01,xi —AJ’ilp}p . where x={x,} and
: I= ; A L B ER

4.

y={¥n}el,. Show that 4 is a metric.on X =/, .5

Prdve that for a éorhplete metric space (X, d), every

- nested sequence of nOnéempty closed sets {Fn} with

a’iam(Fn) —>0 as n— oo, hasa non—empty.int'ers'ection

containing precisely one point.- Hiu 5

(@) Suppose f(z) u(x, y)+zv(x ») and f()



, (3 )
" are both analytic throughout their domain D. Show
that f(z) must be constant throughout D. 3

(b) Show that the ﬁmctien 7 (z) =|:.5|2 is nowhere

'diﬂ’e‘rentiable except ¢ at the origin. 2

5 Show that the funcuon u(x y)— .9 = is harmonie

x*+y "
in' some domam and find o a harmomc conjugate of
u(x,y) | LN S B 5.7
' e, "Group_‘-‘C' | |
(18 Marks)
: Aﬁswer any tWo'questions : | 9>V<"2"=‘18

6 (a) Let X = {1, L, .-} and <@ is the usual
' " ‘metric defined onX Let il
A= {1 Tk i 2;11-1”.'."}‘ and.

b 33 5’
i) 14 4 Lt
A {;. 16" 2" } . s
Find the dlstanoe between A and B e s
o ‘ i
(b) Evaluate _[ E(—)E—-z—(z)—dz using Cauchy s integral
3 C z(z +l) ;
- formula when C:|z|=2. - i 3
‘(¢) Prove that every'compact metric space is
separable. . : , 3

P.T.O.
G-9/72 - 700 |



| () ‘
7. (@ Cons1der any non-empty set X together w1th the

metric
e 1 Hx#yﬂ
d (x, y)= {
1f x=y
| E‘camme whether (X, d) is complete or not 3

(b) Let (X d) be a metric space and A be a non-
empty subset of X. Then show that (X, d) 1s‘
connected if and only if every: contmuous mapplng

f:A—>{0, 1} is ‘a-constant mapping. = - 3
- (¢) Find the value of the mtegral _ L
' (;H(x' y+zx2)dx

along the real axis from z=0 to z= 1 and- then

~ along a line parallel to the 1magma1y axis from z=1
toz=1F i il Gt B ‘_3

8. (2) Let (X,d) and (¥, d'-)'b'e' vm'o? metric spaces. Show

 that a function f:X —> Y is continuous if and only

if for any xeX and for all sequence \{x } N

converges to x 1n (X d) the Sequence
{f(x )} COHVCI'gCS to ﬂx) 11'1 (Y dr) e

27i, ifn=-1 |

) Showthatj(z ) dz={0 ifaril

: where C 1is the circle with centre Zy and radlus
r> 0 traversed in the anti-clockwise dlI"CCtlon 3




 UG/5th Sem (I-I)/23/(CBCS) -

2023
MATHEMATICS (Honour‘s)
Pa‘perCode MTMH DSE-2A/2B/2C
.Full Marks 32 S A Time Two Hours

The f gures in the margzn mdzcate full marks
Candzdates are required. to give their answers '
in their own woraic as far as practzcable
DSE 2A :
(leferentlal Geometry) |
(4 Marks) .
1. Answer any four questlons e "" o 1>&4—_¥4

(a) Calculate g—l gyl when
" ds2 (dx) +2cos¢dxdy+(dy)

(b) Let ICR beanopenmterval andletx 7 I—.>]R !
 be two differentiable functions such that x (s)>0

for all s . Does there exist a curve in R3 with
x as its curvature and 7 as its torsion?

, PO,
G-9/75 - 700



A G2
(c) F or which condltlon a space curve (i.e., a curve'

1n R3) reduces mto a plane curve (i.e., a curve
lymg ona plane)‘?

-(d) Does the ﬁrst ﬁmdamental form of a surface in R
depend on the parametnzatlon of the surface‘?

i(e) Mention true or false : Any surface in R3 has an "
‘ empty 1nten0r when thought of asa subset of IR3 |

(f) Flnd the curvature of the space curve" '

- r(t) (a bt c/t) at t—

(@ Does the Wemgarten map for a surface in R3
change sign when the orientation of the surface

, changes? |
S L Greme B
(10 Marks) S
= Answerany two questlons » 5><2—10

2. Calculate the components of Rlemann tensor for the
‘mefric :
where f'is a smooth function_ of x 'and .

3. State and proVe the Serret-Frenet formulae for a regula_r i

curve- in R, -



(35 %)%

4. Calculate the first and second ﬁmdamental form for the
i surface of revolution :

o(u,v)= (f(u)cosv f(u)smv g(u))
" where f and g are contmuously differentiable- functions.

5. Let }S be a regular surface in ‘R3. Prove that S is
orientable if and only if there exists a continuous function

A '}NS—>S2 whereSzlsthe umt sphere suchthatN(p)'
'_f_1snorma1toSatpforeach peS Ha

’ Group C
(18 Marks)

Answer any two questlons - 9><2—1 8

"~ 6 (a) Let}'l—>]R3beacurve1n R3 parametnzedby‘

, _'arc length Prove that 7 is'a stralght line or a -

_’segment ofa stralght lme in RYif and only if its
‘curvature vamshes evexywhere 5 A Gt 4

(b) Consider as a surface S the hyperbohc parab0101d '
glven by Fudiag: L

{(x.y, z)elR3 z.. xé;yz}

Study the second ﬁmdamental form of § at (O 0, 0)
and show that its Gauss curvature at (0, 0, 0) is
' negatlve £ . . w5

, P.T.O.
G-9/75 - 700 .



¢ 4 ) |
7. (a) Show that all eontravanant h‘ansformatlons form a
; group under suxtable composmon s U3

(b) Prove that for any two surfaces S5 and S, in R3,
~a local dlffeomorphtsmi 8 -_—>82 is a local

r isometry if for any patch o of ’S‘l, the patches (o]
v and fooy of NE and Sz, respectlvely, have the
e _sameﬁrstﬁmdamentalfonn. R TR 4

8 ‘(a) Calcula:te the Frenet Apparatus {T N B, x, T} of |
' the curve 7 1n ]R3 glven by

, y(t) (t smtcost sm t, cost) t (0, 7r) 5

-~

: (b) Prove that any tangent developable is locally
- 1sometnc to aplane S A 4




)

" DSE 2B
(Fluld Mechamcs)
' Group -A .

4 Marks)

1. Answer any four questlons

(a) If the veloc1ty d1$tnbutlon is u= zAx2 y+ ]By zt+

kC whereABCareconstants thenﬁndthe_

= acceleratlon and veloclty components

(b) Why is the centre of pressure is below the centre
of’ gtawty for an lnclme surface? |

(c) Deﬁne steady and lmsteady flow with examples

(d) Determme the aeceleratlon at the pomt 2,1, 3) at
it 05sec 1fu yz+tv xz—t and w = =Xy

- (e) Show that there ex15t surfaces whlch cut streamhne |

orthogona]ly 1f the veloc1ty potentlal exist.

i) Detenmne the wscosny of a liquid having kmemanc |

| wscosuy 6. stokes and spec1ﬁc g:av1ty 1.9.

j_(g) Show that free surface of a heavy homogeneous
. liquid at rest under gravity is horizontal,

P.T.O.

G-9/75 - 700
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( 6 )
- Group - B
(10\ Marks)
Answer ény two questions :‘ 5%x2=10

2. In the two-dimensional motion of a liquid, if the current
coordinates (x, y) are expressible in the forms of initial
coordinate (a, ) and the time, then show that the motion
is irrational if ~

(%, x) v o(»,¥) _
d(a,b) 9(a,b)

3. A mass of fluid is in motion so that the line of motion
lie on the surface of co-axial cylinders. Show that the
~equan0n of contmulty is -

2, ,ag( )+—(pv) -0

where u, v are the velocnty perpendlcular and parallel
to z. ) L 5

4. Prove that if the forces per unit maSs at Vt_he point (x, y, )
. parallel to the axes.are y (a—z), x (@ - z), xy; then the

surface of equal pressure represents a hyperbohc
paraboloid. TR » R L

2 '5. A semi-circular area is completely immersed in water
c@“’ with its plane- vertical, so that the extremity 4 of its
VZQ bounding diameter is in surface and the diameter makes

\‘% 3 '@,/ )‘)/ *\}1 5 “/L')O
vy T2 A

&D \k\\ TYK‘ 2 L



i ST D) | ,
WIth the surface an angle a. Prove that 1fE be’ the CP.
and 0 the angle between AE and the drameter

37r+16tana

e SiHlsmana Sy
' : f“iias-Marksy i _
Answerany two questlons e ’»9><2—18‘

(a) A sem1-c1rcu1ar tube has- its boundmg dlameter
honzontal -and contams equal volumes of n fluids

" of densrtles successrvely equal to. p,. 2p, 3p...; ‘_

-arranged in this order If each fluid subtend an angle L

2c at the centre and the tube just holds them all,

: W show that tanna (2n+1)tana Sl gl s
(b) G1ven u— czy.,_,l: v_=——2£ O where r

denotes dlstance from z—a)ns Fmd the surfaces |

- which are orthogonal to streamlmes, the hqurd bemg-” '
homogeneous ' 4" :

7 (@) Prove that the accelerahon of a ﬂurd partrcle at P

1sg1ven by.
- o 1 o) o4 RS
f=—a-t—+.grad(—u )—uxcurlu 4

coa P.T.0.
G-9/75 - 700



( 8 ) | |
(b) Determme the constants l m, n in order that the

~ veloc1ty g= {(x+lr)1+(v+mr)] +(z+nr)k}/

s {r(n-l-r)} where r= (x +y? +z ) may sansfy
the equation of contmurty ofa hqu1d .' s

~ (a) If a'mass of hqu1d is in ethbnum under a glven :

force F whose components per- unit mass at the
~ point (x, A z) parallel to the coordmate axes are

(XYZ),thenprovethaxF (VxF) 0. 4

(b) Find the oondmon of equlhbnum for homogeneous-‘ v
‘and. heterogeneous ﬂmd Wi yiis

\
a
|
|
|



-9 )
DSE 2C
(Portfolio Optimization)
Group - A
(4 Marks)
1x4=4

1. Answer any four queshons

(a) What do you mean by rlsk—ﬁ'ee asset?

(b) By whrch measure of dlspersmn we calculate
portfoho nsk? : ;

(c) Deﬁne Sharpe Ratlo
(d) What is market mdex‘7

(e) When an Investor agree to 1nvest in hlgh nsk_
mvestments? " e -

(i) How expected retum (ER) is calculated‘7

(g) Write down mathematlcal fonnula to calculate the

returns from Mutual Funds
"Group - B
(10 Marks)

- Answer any two questions : T - 5x2=10

2. An investor combine securities M & N and resulting
portfolio is risk free. The variance of N is nine times
larger than the variance of M. The expected return of -

P.T.O.
G-9/75 - 700 |



(10 )

M & N are 15% & 35% respectwely Find the expected
“ return of the portfolio.

3. Briefly explain capital market line (CML).

4. What is ‘the stancllard"deviation (SD) of .a»random
~ variable g with the following probability' distribution?

‘Value of q Probabllltv

0 T 025
Lt 802
L2 050k

5 You have a portfolio with beta of 0.84. What will be b ./
the new portfoho beta if you keep 85% of your money_ ‘
| mthe old portfoho andm astock with abetaof193

Group C
(18 Marks) ' |
Answer any two quest1ons lv i ‘ 9><2—18
6. (a) Wrrte down the obJectlve of Investment. . 7

(b) Suppose secunty A expected to produce annual
return of 18%, 14% and 8% per annum during
boom, normal and slump period respectively.
Security B expected to earn annual return of 12%,
8%, 8% per annum during boom, normal and
slump period. The probability of the economy being
in the state of boom, normal and slump in the next
period is 30%,,50% and 20% respectively. Explain
the drvers1ﬁcauon with this situation. o 2l

aWat (0“" 1/7




( 11 )

7. Consider the following information about the return on
“classic mutual fund, the market return and the treasury
bill (T bill) returns.

Retumof _' |

Classic Market .~ Thill

" mutual return ~ returm

. Soifamd
01994 e e B L 108k iS4

1995 S1406 0 SRS 6T
19965 0 T g B i isg i (1615
G970 e AL A 4.3
1998 5 e ldes, T BT P AT
1999yt it g8 o 145 0
9000 5 5.6 22610 7.9 &
L2001 I N3RS 3619 e 58

90020330 sa il iR 6k S0,

~ 22003 5ot RTI0 L b g 2 L 3

20040 .00 e R g g e s 60D
o005t L T R s 18 0.0

2006 -+ 23,05 T ;,3_15_: At 114
2007, E 06k i oG 14,1
2008 ° i 2140 1204 10.7-

-~ Year

 Caloulate SHARPE RATIO ERT LN
8. Bneﬂy explam Capltal Asset Pncmg Model (CAPM) 9




~ UG/5th Sem (H)/23/(CBCS) c
2023
MATHEMATICS (Honours)
Paper Code : MTMH DSE-1A/1B/1C ;
Full Marks : 32 s o Time s Two Hours :

The f igures in the margm indicate full marks.
 Candidates are requzred to give their answers
in thezr own words' as Jar as practzcable

Notanons and symbols have their usual meamngs
- . DSE1A -
: _,‘(Advanced Algebra) -
S ‘Gronpj.' A

@ Marks) o
1 Answer anyﬁ)ur questlons : o 15<4=4
. (2 Prove that Inn(S3) S3 i e
j(b) Show that <x +1) is not a pnme ideal of Zz[x]
! ©) Deﬁne Commutator subgroup of a group G.
5 (d) Prove that for any group G, IG/Z(G)|¢91.

~

o P.T.O.
- G-9/74 - 700 '
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(2>

Sy (e If H1 H2 be normal subgroups of G and G is an
internal dlrect product of H, and H2, then shoW |

that i
G -'=H1H2-and'HlnH2 ={e}.'
(f) Prove that every group of order 77 is cychc
| @ Show that the polynomlal 2x° +15x +10x+5 is
: ureducrble over Z 1 '
Group B »
(10 Marks) b
Answer any two questrons | 5><2 10 ‘

e (a) Let G be a group Then prove that Inn(G) isa
| normal-subgroup of Auz‘(G) ' -

: (b) Let G be an 1nﬁn1te cychc group Then prove that
" 3:.(a) Let' G be a non‘—commutatiVe g'rOup of ord’er P’
where p is a prlme Prove that ]Z (G) | =

(b) Find all Sylow 3-subgroups of S) 243
4 Show that 3 1o group of order 56 is a simple group. 5
5. Let for a group G, o (G) = pg, ‘where p’ g are distinct
| primes,‘p <q, pl (q—l)y. Show that G is cyclic. 2



Group-C
(18 Marks)
~ Answer any two questions: ; 9><2=18
6. '(a')’Let' for a group G 6(G)=p'." p heing prime. 'If |

His a subgroup of G such that o(H)=p"
showthatHlsnormalmG 4'-

() LetGbea group of order 100 If G has a umque |
Sylow 2- subgroup, then prove that Gis a 4

| commutauvegroup e Lo
-'(c) Let G be a group such that Aut(G) {IG} '

~ where I denotes the 1dent1ty mappmg on G. Prove -
that Gis a comrnutatlve group and a2 = ¢ for all

aeG [- G Gl B L .2_

7. (a) Prove that every group of order p where p is a
pnmelscommutatlve S e _3»'

(b) Deterrmne whether 4=1+ 1 a 2 can be the class |
equation of a group. Jus’ufy your answer. . 1

(©) Prove that every Euclidean domain is a PID. Show
- that R[x] is a PID but Z[x] is not a PID. 3+1
(d) Let G be a simple group of order 168. Show that

G has eight Sylow 7-subgroups. 1

- P.T.O.
G-9/74 - 700 '



(" -5
8. (a) Find all irreducible polynomials of degree 2 in
Zz[x.]. | ¢ | ‘ 3
(b) Examine whether 3 is a prime element in the
integral domain Z[«/—_-g ] or not. 4

(c) If R is an integral domain, then prove that R [x] is
also an integral domain. e 2




(5 )
- DSE 1B
(Numbef Theory)
Gfoup A'
. “ Marks) ’
1. Answeranyfourquestlons i 4_ 1><4 |
'(a) Determine the smallest posmve mteger havmg only |
10 pos1t1ve d1v1sors i fi
3 (b) Show that ¥ y 43 cannot have any mtegralj. :
SOh.IthIl. Explam. Anasn e O

' (c) Fmd the order of 5 mZ17

(d) For n= 3000 ﬁnd d (n) and O'(n)
'(e)j'DeieMine' Z ,u( j !), Whefe i is the Mﬁbius_
i A | SR v
® Solve x* =5(mod29).

(&) Find the remainder when 2% is divided by 7.

P.T.O.
 G9/74 - 700



ey
i b
(10 Marks) 3
»‘ Ahswermlyﬁvo questions?: o 5%2=10
Define Euler ¢-ﬁ1nct10n Let n be the positive mtegers

| '~ Of the form n pll_p pr ) Where p], p29 ceey pr
are dlstmct pnmes and each Q; are greater than or
equal to 1. Prove that ' ‘ '

i

; If p is an odd prlme and p does not d1v1de a, then
x? = a(mod p) has a solu’uon or no solutlon dependmg -

. P-l p-l ,
on whether a? —l(mod p) or a 2 =—1(mod p);

’respectlvely : S .' 5
. Solve the system of hnear congrdenoes i

X 5,3(mod1‘1). x= 5(mod1_9)‘,“ x‘E‘lO(mod:29')'. I' ) 5
: .Dempher the message i e

' “TZSVIW J QBVMIJ ALMVOOVI”

~which was produced using the cipher
C=3p+7(mod26). o 5



(77¢)
Group - C
(18 Marks)

‘ Answer any iwo questions : 9><2‘=18v

6. .- (a.).'If p- b.le a prime number, prdve that -
: (p- '1)"-.¥1-=0'(mo‘dp) g f 4 v

| (b) pr be a. pnme and a is pnme to p, prove that |

| ap p—-l(modp ) fod “ | 2 |

() If pis an odd integer, then by usmg Wllson S
- theorem show that R RGO :

'123252 (}; 2) .‘;( 1) 2 (modp) 3

v (a) For any posmve mteger n, show that n= Z(Iﬁ(d )
: | Sl e e X

B 3

y (b) If F. and f are two dnunmer theorf:ticyfundtidns
related by the formula F(n)= Z f (d), then

) ; S . djn AT

show that f (n) Z,u( )- (-3), Where ,uyis

din
the 'MOblllS function. Hence show that
p(n) = §u(d) - 3t1=4
. n . j

. P.T.O.
© G-9/74-700 e



8.

5 (b) Encrypt the message “NO WAY” by RSA system.
. ' i

( 8)

| (0) If (x, y; z) is primitive Pythagorean triplet, prove

* that both'x and y cannot be even integers | 2

(a) Show that every prlme p has ¢( p-1) pnmltlve

roots e R e '3

(c) Fmd the general solutlon in integers and the least

: posntlve integral solutlons of the equation
. | 3

35x l3y 10




(o
DSE 1C
(Bio-Mathelnatics)
| :Group -A
| (4 Marks) ‘ .
1. Answer any four questlons ' e Ix4=4 """
(a) What is an endemlc‘7 i '

' (b) Deﬁne Allee Eﬁ‘ect B

'4(c) Fmd the nature and stablhty of the fixed point of "
= x by, y - bx + y, for dtﬂ‘erent values of b.

; (d) Deﬁne Honzontal 1Iansm13510n.

V(e) The System has the charactenstlc equatlon

g3 +4Kﬂz+(5+K)/1+10 0. g
FlIld the range of K for which the system is stable‘7 ot

(t) State the Routh-Hurw1tz cntena of order 3. ‘
| (g) Write down a two-spemes model W1th dlﬂ’usmn
' Group B
(10 Marks)
AnSwer any‘ (3&0 questions : il : 5x2=10

2. Write down the assurnptiens draw the schematic
diagram and formulate bactenal growth model in a
chemostat AR A Fat LK. 5

P.T.O.
G-9/74 - 700 I



6.

(0 10:0 )
. What is insect outbreak? Give an example. Wnte down
the insect outbreak model. 5'
. Find the fixed point and investigate thelr stablhty for the |
following logistic map. :
| ,,H—rxn(l x ) r>0. el
Con51der the growth model

i]y—~rN(£—1)(l—-]Y-),'
&\ K

where P A K are pos1t1ve parameters and A < K

ooooo

'stablhty e el L 3.+_2'
o »‘G‘n,;,p. e T hal
(18 Marks)
Answer any two questlons i) 9y5<2.-'_——1.8

(a) Con51der the dlﬁ'erence equatlon :
,,+1 = O 5x wﬂh Xo= 1024
.solve the- dyn‘anncal system andvcompu'te- xm

(b) Consider the Nlcholson-Balley host-para31t01d
model as -

Hyy =K He ™"
B =c H, (l“e—ap')
where Ht aﬁd'Pt»be the host and parasitoid ‘



Gt
population size at time . Here a is the Searching
_ efficiency of the parasitoid and ¢ be the number

of viable eggs which parasitoid lays on a smgle 2
host. '

.Fmd the ﬁxed pomts and 1nvest1gate the stablhty '
__Pr0perty Ofthem Ll e e

. 7. Con51der the ﬁ)llowmg system

_‘ -.%é{f—(l-x_—y)
] jdt, : 4'31'(x1. 'a)y

‘(a) Show that the system contains no penodlc solutlon

within the ﬁrst quadrant Here ¢ and ,B are
- positive eonstants o

(b) Also find the ethbnum pomts of the system and

- G-9/74

~ discuss their stability. 7 SIS S
@) Write. down a single-species har\}esting model.

(b) Find the maximum sustainable yleld and the opumal
harvesting rate. -

(©) Exploxe transcritical biﬁlteaﬁon if exist. = 2+4+3

- 700



