50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Thnd Semester B.E. Degree Examination, Dec.2017/Jan. 2018% y
Discrete Mathematical Structures S

Time: 3 hrs. ’ : Max Marks 100

Note: Answer any FIVE full questions, selecting atleast TWO questtom, fmm each part.

. \Q\P‘rove the following , for all n > 1 using the principle of Mathematical Induction :

‘ PART-A
For any three setﬁ A, B and C, prove that following
AN (BAC) = (ANB) AC = (ANB) A (ANC). (06 Marks)
In a survey of 60 people it was found that 25 read weekly magazmes 26 read fortnightly
magazines , 26 read monthly magazines , 9 read both weekly and monthly magazines , 11
read both weekly and fort nightly magazines , 8 rea‘dﬁb@th fortnightly and monthly
magazines and 3 read all thu—,e magazines. find
i) the number of people who read at least one of the th*ee magazmes and
ii) the number ofpeople who read exactly one mag,azme (06 Marks)
A certain soccer team wins (w) with probability 0.6, losses (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 cvent A that the team wins at least twice and does not
lose ; Also fine P(A).
ii) Determine the elements of the event B Lha* the team wins, losses and ties in the same
order ; Also find P(B). (08 Marks)

Prove the following : (06 Marks)
)Po>(@—nePAq) —r i) [~PA TgA IV(ADV (P AT © [ ————
Express the following propositions in terms of only Nand and only Nor connectives :

i) P i) PAq iii)) Pvg tvy—TP=T V) ﬁ/\<—> T {06 VIarks)
Check the validity of the following argument : S

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 be made No refunds were made.
Therefore the band couid play rock music. K, (08 Marks)

Write down the converge inverse and contra positive of each of the following statements
for which the set ofa u“ real numbers is the universe. Also indicate thelr truth values.

D vx|x>3) o >9)] i) v Fax-2D)>0) > {(x > 3V < 7)}] (06 Marks)
Check the v ahmty of the following arguments : .

In triangle XYZ there is no pair of angles of equal measure.

If a triangle has two sides of equal length , then it is isosceles.
If a triangle is isosceles , then it has two angles of equal measure. It e
Therefore triangle XYZ has no two sides ¢ equal length. {08 Marks)
Letn beean integer, prove that , n is odd if and only if 7n + 8 is odd. ”(?'OQ‘M;:;:I\(s)

e,

) J O S | (06 Marks)
12 23 nn+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, Fy, o, ...
(Fg— 0,Fi=1 and Fn=Fun1 + Fuo). Prove that

VIR 2 % o

> PART-B &y
Tetts R —1 R be defined as A (06 Marks)
%) x>0 S

X) =
x<0 N

i) Determme f(())ﬂ,’ f=1), f(5/3) f( -5/3).
ii) Find £7(0), f'](l) i l) £13), £7(-3), £7'(-6).
iii) What are f~ W[5, 5] and £~ '([-6, 51)? ‘
Prove that function f : A — B is invertible if and only 1fF is ope to one and On to.

(08 Marks)

Using characteristic functi@ns, prove that (AAB)AC =AA (B A Q).
For any sets A, B, C contained in a universal set U. -~ (06 Marks)

IfR {(x,y)/ x>y} is arelation defined on the set.-

= {1, 2, 3, 4}, write down the matrix and the dlgraph of R. Also list the in — degrees and
out degrees of all vertices. (06 Marks)
. DefineRonA={1,2,3,4,5,6,7,8,9,10, 11, 12} as (x, y) € R, if x —y is a multiple of 5.
i) Show that R is an equwalence relation on A

ii) Determine the equivalence classes and pwmtlon of A induced by R. (08 Marks)
For the Poset shown in the following Hasse diagram, find i) all upper bounds ii) all

lower bounds iii) L w B and GLB of the set A, where A= {6, 7, 10). (06 Marks)

Prove that the cube roots of Unity form a group under usual mufﬂplludtlon (06 Marks)
Prove that every subgioup of a cyclic group is cyclic. e e (06 Marks)
Letfbe a homomumhlsm from a group G to a group Go.

Prove the follong

i) IfHijisa Cubg"oup of Gy and H, = f(H,), then Hz is a subgroup of Gz o (08 Marks)
ii) Iffls an 1somorphlsm from G, on to Gy , then f ' is an isomorphism from G" on to Gj.

Let C b , group code in Zj. If reZ} is a received word and r is decoded as »the code

word:- C ,‘then prove that d(C",r)<d(C,r) forallceC. (06 Marks)
. Fmd all integers K and m for which (z,®,0) is a ring under the binary operatlons
,»;xf+y x+y—K,x0Oy=x+y—mxy. (06Ma S
f‘l‘) Prove that in Z.,[a] is a unit if and only if ged (a, n) = 1. {0
“ ‘11) Find all the units in Z3. (08 Mafks)
kkkk
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