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Ql.  (a) Attempt any one, [each 8]
. T

— =

and find S(7. 3).
" Riinduces a partition on X and
nce or not and write correSponding

| |) R, = {(a,a), (b, b), (e, c), (b, c), (Ic, b)}; : I
) “) R.! = [((l, (l), (b,b), (C' C):(Q, C),(C, b) l}
.' (b) Attempt any three. [each 4) ‘f

'
l .

1) Solve the Ibllo\ving recurrence relation '

2) Prove that If R is an equivalence relation on X the
Check ]\vhelhcr following relation g an equivale
4

I

'. 1) Dcﬁi\e S(n, k) the stirling number of the secony Kiad
|
' partition if exist,

|
]
|
\
|
'
'

i a, = 3
a.non empty set X then '
. |
= @ is true where [a] = equivalence
PR

. an = 3an—1, = Zan-z,.n = 3,dl11 =
| 2) Proye that if R is an equivalence relation on
Foranya,b € X, either [q] = (6] or [a] N [b)

class of a

_3) Check whether following relation R is an equivalence or not '
X =the sel} of integer Z ‘|
"Foranya,b € Z aRbiffa]—bisdi\is:blcbyJ .

4) Define tre following term | | ' 1’

i) Equ]i\/al{nt set

e

ii) Finite and infinite set ‘ !
iii) Cou;r tably infinite set :
Q.2 ' (a) T\n empt any one. [each 8]

1) Stat‘le} and prove Multinomial Theorem.
2 )Write dgwn all partitions of an integer n = 5& n=7 -
(b) j(Am:'mpt any three. [edch 4]

. . ’ L ;
- 1) Givep any integer n, ny, ny, ..., ysatisfying ny + ny, + -+ +n, = n
| !
Then Prove that ( " ) = =

2) Usirilg Principle of Inclusion and Exclusion Solve following ,

In a class df 150 students, 70 have offered Mathematics, 80 have offered Phydics and
90 have offered Chemistry. Of these, 40 students are for Maths and Physics, 30 are for
Maths gnd Chemistry and 50 are for Physics and Chemistry. If 10 students hale
ofﬁ:redy all these three subjects. Show that ,there are 20 students from this class. who
have nélither of these subjects; "‘

, |
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3)Shof that the number of integers from the set | to 100, which are not 'Idivisible
{

4,6,101is 64.
4) -‘l,Demee the signature of a permutation and find the signature of(lzii;
Q.3. (d) Attempt any one. [each 8]
1) State and prove Remainder Theorem for polynomial f(x) in R[x]
2) 1) Define an irreducible polynomial in R[x] and prove that x2 — 1 is réducible in
R[x] butnot in Q[x] ’ |
i) Find g.c.d (greatest common divisor) of following pairs of polynomia]slover Qfx]
x?—1, x3+4+2x%-x-2 |

4

b) . Attempt any three. [each 4] :

i

1) Hi)ei'_inc an unit in R[x] and prove that The only unit po]ynomials in R[x] are the

no{lze'ro constant polynomials i.e non?ero real numbers

2) By diving f(x) by g(x) find the quotieq‘t and remainder in R[x]

| f(x)=x3—4x2+x|+6, g(x)=x2—1 :

that if p(x) is an irreducible ;'Jolynumial such that p(x)| a(x)b(x) for
l

3) Prove
a(x), b(x) in R[x] then p(x)| a(x) or p(x?I b(x) in R[x]

4) Express following complex number in the polar form v/3 + i

Q4. Attempt any three. [each 5]
1) If S(n,k) denotes number of partitions of an :1-set X into the k-parts where n > 1
and 1 <'k < n then prove following - . |
i) iS(n,1) =1, S(n,n) =1 :
i) S(n, k)=Sn-1,k-1)+k S(n-1,K), 2 <k <n—1 i
2)|,'Proye that if R is an equivalence relation on a non empty set X then ;
T Ugexlal =X where [a] = equivalence class of a :
3);5{) rite down (; i g g f) in cyclic form also as a product of Transposition.
,'f ii) Write down (1'3 2)(4 5) cycle of S in the standard form
| / il Find the prodyct (12335)(12395)
| iv) Find invers ofi(2 2345
4)' Forany integer n > iexact]y half of permutations in Snaré odd and h‘glf are even

5) Defjne an associates 'irﬁ R[x] and prove that if f(x), g(x) are associate:'s in R[x]
then f(x) = c. g(x)'where c i$ suitable constant in k. :

6) Statg Demoivre’s theorm and using it prove that
cos 36 = cos38 — 3cosHsin26

|
’ sin 36 = 3cos20sind — sin30
i
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