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f

75-MARKS 2%-HRS. PG-3x460

Note -; *All questions are compulsary,
*Right indicates full marks,
Q.1) Solve the following (any two) (10)
a) Define Mathematical Induction, Proye by method of induction.
p(n) =1 +5+9+~-+(4n—3) =@n+1)2n-1)
Use (i)p(k) to show that p(k+1) (ii)ls p(n)truevn > 1

b) State and prove Inclusion and Exclusion principle and find how many number are not
divisible by 2,3 and 5.

¢) If p and q are true and r is false then prove the following truth values.How many number
1000’s are not divisible by 2,5 and 9,

)P« q = (PAr)V(~pA~q) i) (p —» r)A(q —r) =V -

d) If A, B, c are subset of U then prove that A x (B U C) €(AxB)U (A xC)also give set
identities. ‘

Q.2) Solve the following (.;my two) (10)

- a) Let R be the relation defined on'Z such'that xRy iff 5x+6y is divisible by 11 forx,y €
- z.Show that R is equivalent relation.

| b) If (A <) and (B <)are poset then (A x B, <) isa poset with partial order < defined by (a,

b)<@b)ifa<a' €dandb<b €B.

¢) A relation R is defined on
A={12345} R={(1,2) (1,6) (2,3) (3.3) 3.4) (4.2) (4.3)(4,5) (6,1) (6,40

Draw diagraph of R” ,R%R¢ diagraph of Mp , M3 JIndegree,Outdegree and draw Hasses s
diagraph.

- d) Let L be the lattice then prove that

(aVa=a aVa=a (iDaVb =bVa  aAb = bAa

(iii)aV(bVc) = (aVb)Vc . aA(bAc) = (aAb)Ac (iv)aV(aAb) =a:aA(aAb)=a
Q.3) Solve the following (any two) (10)

‘a) Define ~ i) Bijective function ii)Inverse function and find fog and gof if

f(@)=a*-1&g(b) =Vb +1.

3x%-4
x

b) Check given function is bijective or not if f(x) === also find inverse of'it.

+8
¢) If function f: A = B is an invertible then prove that it is bijective.

d) State and prove Pigeon hole Principal with suitable example. Also state Extended Pigeon
hole principal with example.

p.T.0.
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Q.4) Solve the following (any two)

(10) \
) Define - i) Graph ii) Minimal spanpi :
Eulerian and Hamilio Panning tree and check the followin .

nian path, graph and circuit, g digraph Satisfy

b) Define Isomorphic graph. Check following graphs are isomorphic,

|) ul ue ii) vi
& | \'ﬁ/\VQ |
' ok / g \4

v4 v3
) Construct tree and find value of tree. Also find pre-order, post order, Inorder ang Left Dagy

E - =) P}'ove‘:_thdt_ iﬁé _r)umAber'bi-’.i/tj-.’ti;’:‘e'Se:‘o\:f'aﬁ:
=B poSsible'Spanqing'treequ given'graph,\ -

e 0O (e )

6dgfd;eﬁrée-infa- group is even and draw al|

detects?

S e ok A
N d ¢ " h g
c ~ c - :
Q.5) Solve the following (any two) | (‘10) '
a) Show that G = { 1,5,7,1 1431 3.\17 } with respect to multiplication modulo eighteenis grow.
T 0 |
, 011 7 ,
~ b) Prove that (3, 6) is a group code if H = % (1) (1) find minimum distance & how mary ¢
~ 101 0of -
0 0 1

c) i) Prove that G= {1,-1,i,-i} is group under multiplicatian..
ii) (2, *) is semi group for n=5 also show monoid for any n.

d)i) Let Z be a set of all even integers then show that semigrppp (z+) gnd (T +) are
isomorphic. - . bt N :

ii) Show that (z.X) isnot group.
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Q.6) Solve the following (any two) - : o (10)

a) Find the solution of Recurmce Relation by usmg genratrmg function if an - 7anp1+
'8a'n2—0a0 20—1-—5 ‘

, 2) Find t:e solution of Recurrnce Relatlon ifa, = 2ap-1 + An-2 — 20n-3,Go = 3,a; =
a; = - : .

~¢) Find the solutioh of Recurrence Relation if a, = 8ap-1 — 16an— + 2" .20 = 1,a; = 3.

d) Deﬁne Exphcnt formula and Imphcnt formula and Check {an} is solution of Recurrence
Relatlon ifa, = Sarl 13 : :

iYa, =0 u)a,, = (- 6)" lll)an = 3 (2)“ w)an f 4+2(2)“ v) an =1
Q. 7) Solve the followmg (any three) T L = ER et (15)

a)LetR be relatlon on set of real number s.t. xR iff x & y are real number differ by less
than one i.e. Ix yl <1 Show that R is equlvalence relation.

b) Prove that LAS t addmon is an abahan group

c) Letf A - B ,g:B = C h:C-D f'nd (fog)oh)(-Z) (fof)of(Z) ((hoh)og)( 3) if
f (a) x + 2; g(b) 5x,h(c) =9x +5 and define composute functuon ,

: d)DaneLHRRandﬁnd7 termofRlean—9an 1+6a,l 2+3 a0—7a1—5

: ,e) Apply the prlms and Kruskal Algonthm Flnd mlmmum welght of glven dlagram ,

- HIfA and B are ¢ two sets then venfy following laws

i) Associatlve law u) Dlstrlbutwe law w1th the help of Truth Table

- ——The End ——
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