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U.G. 5th Semester Examination 2021
MATHEMATICS (Honours)
Paper : DSE-1
(CBCS)
Full Marks: - 32 Time - 2 Hours

The figures 71 the margin indicate full marks
Notations and symbols have thair usua! meaings,

DSE-1A
Advanced Algebra

Group -4
(4 Marks)
L Amswer any fonr questions Axi=
(a) Findthe orderof the element (6.9 | mthe group 2,57,
(b) Grveansxampls of an mimite noncommiaimne sroup
(c) Prove that everyzroup of onder 15 15 oyclic
(d) HGisafmne oroup with exactly two conpuszey classes, then show that jGi=2.

(&) iet (G. 0) be a group and p-G~G—=G be a mappine defined by

plex) =x, g, %x,g=G. Show that p 15 2 eroup aciion on G.
{f) Tnda pnme clement in =, which 15 not ireducible.

(z) Show that the polyniomal 2" 210y <10y = 8 oreduableover T




[l

(Y]

Group-B
(10 Marks)
Answer any Mo queshons I53=10

(@) Let G be 3 cychic oroup of order mur, whee m, 1 are positnve integers such that
gedlm, m)=1. Showthat G = Z_~Z_

Lai

(b) Let G be 2 poncommutative zroup of order 77, where » 15 2 prime. Show that
G =p ¥

L

Show that no group of erder 356 15 simpls

Izt G be 3 goup of arder 63 If G contains 2 umgue subaroup of arder 9 1n G then

prove that G 15 a commutative mroup. 5
Prove that Z| V3 |=|a~53 |4 = Z| isa Euclidean domain 5
Group- C
(18 Marks)
Answer any o guastions 2=5=18
(a) Findthe number of elemems of order S Z, = E, 4
(b) 1fR1sanmiegral domam, then show that Rx] 15 also an integral domain 3
(a) Let Gbeasroupoforder 30 Show that & 15 not simple 5
(b) IE&isafisld prove that K{x] is a Euclidean domain ¥

(z) Show that i the mtezral domam :1_2512 + 45 15 an ireducible element. but
not 2 prime element 4

() Fmd all irreducible polynomials of degree 2 overthe field Z.. 5




DSE-1B
[Number Theory]

Full Marks - 32 “Time : 2 Hours
The figures in the margi indicare full marks.
Notations and simbols have their wsual memiings:
Group - A
(4 Marks)
1. Answer any four quesnons: del=1

b

{a) Give an example to show that the following conjecture is not always true - Every
positive mteger can be wnitten in the form p= &, whete p 15 sither 3 prime or 1 and
a=0.

(b)  State the Fermat's Initle theorem

(¢) Find the mmber of positrve dhisors of the samber 180,

(d) Define the Euler's plu-fimetion $( 7,72 1. Compute §i 10)

(&) ‘Dusvhine ths drier of the inteoes S modiilo 23
{fi TFind the least primttrie root of the miteger 83
(2) Eneryptibe playmext message “RETURN HOME " using Cassar cipher

Group-B
(10 Marks)
Arswer any o queshions 3x2=10
Letp be a prime and @ be an mtegersuch that p /¢ Prove that 27 =1(mod p). 3
Let Fanid £ be two number-theoretie fmctions velated by the formula F(n)=3 7(d).
5
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I

Find the remainder whten 7777 1= divided by 16.

Ip and p+2 b a pgar of tinn pnme, prove tha

Hp—lbp+4=0mod| p+21 32

Encrypt the message “GOOD CHOICE™ using an exponennal cipher with modulus

p=260%and expenent £=7 5
Group - C
(18 Alarks)
Answer any e quastions | Qx2=]38
(a) Ifz,1sthe nth pume number, show that p, < ¥ 3
(b) Find the remaindar when 1! =2 =31 =41 = =991 = 100! is divided by 12. 3
(e) Inisanedd peeudoprime, show that 2°—1 15 a larger one 3
(a) If2and rare positive imegers wWith | < < x, prove that the binomial coefiictent
i n! : .
||!. i=—r'|t'n—?"§'. 15 al20 an mieger 4
(b) If;isa;&:imeiaﬂdi':t},ahﬁwthmﬁ‘i!ﬂ:.ﬂ':1_% . 3
() ApplyEuler’s theorem to establish - for any integer a8 =a{mod1729). 2
(a) ‘Leian integer g haveorder F modulo n. Prove that " has order & modulo n if

and oalv of ged(h, £)=1. 4

Given that 3 15 3 pnmutive root of 43, detemune 2l the posmive mtegers less
than 43 having order & modulo 43, 2

Find the value of the L ssendre symbel (1623) 3




DSE-1C
[Bio Alathematics]

Full Marks - 32 “Time : 2 Hours
The figuwres i the mavgin indicate full marks.
Notations ang symbels have fhwir usuai meanings
Group - A
(4 Marks)
1. Answer any feuar qosstions 4x=1=4

{z) ~Wharis Alles Eifert”
(b)  What 13 an epsderuc?
(¢) Define Crtical point.
(d) What dovou méan by open access fisheny”
() “Find the equihbrium pomt of the différence 2quation X, =2X(1-X}
(D Definé camyins capacity
(g) Indiscrete model NV, =| 1—_-r_;.-"-f—%.‘r“l:, r>0, ©>0 (constant), for which value
af r the non-trivial equilibrivim pomt 15 asymptotically stable?
Group-B

(10 Marks)

[

Answer any i questions x3=10

b

Explan Allee effect with physical nerpretabon.

had

Develop the epidemic SR mode!
4. Determune the siability of equalibeiun point of the prev~predator system.




Ly

|

Lsng the travellme wave transforrmantion convers Fisher's equation 1o a two dimensional
dynamnecal system and denive it's equibibrum pot

Group-C

(18 Marks)
Answer any g questions Ixo=18
Outline the Chemostat model for the growth of micre-orgaram’ Determine the stability of
thie equlibrium point of the Chemostat model g
Consider the follovwang system -
e _ce
E—JJT x=1 |
@& _
E VIiE=3x=¥]|

representing the change i densities of two competing species X and v Find
comesponding equilibrium pomnts. Determine the stamlity of sach equihibrium pomt
and state thewr nature: g

{(a) The pepulaton dynamiés of 2 species 1= govemed by the disciete modal

“3"'1 ll_x

Where 7, K ars positrve constants.
(1) Determune the steady states and theswr stability nature.
(11} Shonw that 2 penod-donbling ifmcation cccurs atr =2

(W) A druz s admmstered every aix hours. Let 2} be the amount of drog m the blood
system at s-th mterval The body elimunates a certam fraction p of the drug durng

each time interval T the initial blood administered is D,_find D, and lim__ D 43







