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Important Note : 1. Onc

entification, appeal to evaluator and /or equations Wi itten g

treated as malpractice

2. Any revealing of id:

. Check the validity of the following arguments :

. Lgtn be/an integer, prove that , n is odd if and only if 7n + 8 8 odd.

) /Pr‘ove the following , for all n > 1 using the principle of Mathematical Induction :

o ZE L TTITLL]

/

Thn'd Semester B.E. Degree Examination, Dec.2017/3 an.201;;8’?_j<ﬁf'
Discrete Mathematical Structures AL

Time: 3 hrs. Max. Marks:100

e: Answer any FIVE full questions, selecting atleast TWO questions from each part.

PART —A

L

_ For any three Sets’A,B and C, prove that following

AN (BAC)= (ANBYAC= (ANB) A (ANC). (06 Marks)

_ In a survey of 60 people it was found that 25 read weekly magazines , 26 read fortnightly

magazines , 26 read motithly magazines , 9 read both weekly and monthly magazines , 11
read both weekly and- fort> nightly magazines , 8 read. both fortnightly and monthly
magazines and 3 read allthre¢ magazines. find Y

i) the number of people who read at least one of the three magazines and

ii) the number of people who read exactly one magazine: (06 Marks)
A certain soccer team wins (w) with probability 0.6, tosses (L) with probability 0.3, and ties
(T) with probability 0.1. The team plays three games over the weekend :

i) Determine the elements of the event A that the team wins at least twice and does not
lose ; Also fine P(A). A AT

ii) Determine the elements of the eveént B that’the team wins, losses and ties in the same

order ; Also find P(B). (08 Marks)

Prove the following : (06 Marks)
1) P—+(q——>r)c>(P/\q) By [ﬂI’/\(ﬁqi\r)]V(q/\r)Vﬂ’/\r)or.

. Express the following propositions in terms of only Nand and only Nor connectives :

iy 7P ii) PAq iii) PVvgq %) P—4q vy, P—q. (06 Marks)
Check the validity of the following argument :

If the band could not play rock music or the refreshments were not delivered on time, then
the New Year’s party would have been cancelled and Alicia would have been angry. If the
party were cancelled, then refunds would have had to beinade; No refunds were made.
Therefore the band could play rock music. o (08 Marks)

Write down the gonverse , inverse and contra positive of each of the following statements
for which the set ofall real numbers is the universe. Also indicate their truth values.

o vx|x> x> 9)] i) v [{(x? + 4x—21) > 03 (x>HV(x< 73] 06 Marks)
In triangl\e-XYZ; there is no pair of angles of equal measure. % . ))
If a triangle has twWo sides of equal length , then it is isosceles. :
If a triangleds isosceles , then it has two angles of equal measure. Lo

Thefefore triangle XYZ has no two sides of equal length. (08 Marks)

p 1 ! n (06 Marks)

=2 —— -t oneeees —— =

+
e B n(n+1) n+l

_ Use Mathematical induction to prove that 5 divides n’ — n, where n is a non — negative

integer. (06 Marks)
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For the Fibonacci sequence Fo, F|, Fy, ... .. ——— VN

_’(F‘gjf 0 ,Fi=1landF,= Fu1 + Fu). Prove that

| Fnz\—/_lg[[] +2\/§Jn - [#J'J S s gy (08 .Marks)

3y PART - B O\
Letf:R - R be defined as (06 Marks)

{ 3x=5  for x>0
fx) = (1

=3x+1 for. x<0
i) Determine f{0) f(=1) , f(5/3), £(-5/3).
iDI%Mf%m,FM)J”GUJ”GLf%SLf%@) )
iii) What are f™'([-5, 5]yand f/([-6, 51)? NE 7
Prove that function f : A = B is invertible if and only if F, j‘s\’b}\jg\‘t‘o one and On to.
AR ; el N (08 Marks)

Using characteristic functions; prove that (AAB)A C=AABA ).
For any sets A, B, C contained. ify a universal set U. \ (06 Marks)
IfR={(x,y)/x> y}isa relatiqﬁ defined on the set. ‘
A = {1, 2, 3, 4}, write down the matrix' and the digraph of R. Also list the in — degrees and
out— degrees of all vertices. (L) (06 Marks)
Define R on A = et hub B 8,9/10.1 [;.12} as (x,y) eR ,ifX—yisa multiple of 5.
i) Show thatR is an equivalence relation on A.

if) Determine the equivalence classes and partition of A induced by R. (08 Marks)
For the Poset shown in the following Hasse diagram, find i) all upper bounds i) all
lower bounds iii) L U B and GLBBfit_he set A, Where A = {6,7,10). (06 Marks)
Prove that the cube roots of Unity form a group under usual multiplication. (06 Marks)
Prove that every §uybg'_froup ofa cyclic group is cyclic. ey (06 Marks)
Let fbe a homomerphism from a group G to a group G,. o A

Prove the following : o
i) IfH;is asubgroup of G; and H, = f(H;), then H, is a subgroup of Gs. 5 (08 Marks)
ii) Iffis an isomorphism from G, on to Ga, then ' is an isomorphism fr’ér’th on to Gj.

A
n

Let C be a('gr;oup code in Z3. If re Z, is a received word and r is decoaed;@s the code
word..C”", then prove that d(C",r)<d(C,r) forallceC. \‘”‘(06 Marks)

Find-all integers K and m for which (2,®,0) is a ring under the binary dper'atiqns
(,gk$:y=/x+y_K,xOy=x+y—mxy. (06M‘a;-k.-s,‘)
1) Prove thatin Z ,[a] is a unit if and only if ged (a, n) = 1. (©

ii) Find all the units in Z1s. (08 Marks)
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