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Third semester B.E. Degree Examination, Dec.20l4l Jan.20l5
Discrete Mathematical $tructures
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Note: Answer FIVEfull questions, selecting
stleast TWO questions from each part.

PART _ A
/_t

Simpiy the set expression ((A u B) n C u BJ with justification.

D U$e membership table to establish the set equality of :\ / -\(A n B) u (A^CJ= (A n B,fu(A nC).
ii) tt 4 ;,,{i, 2, 3, 4, 5, 6, 7\, determine

elements,,, st{bsets of A containing l, 2,
elements. '. .'il, ,

Max. Marks:10O

,1. i :r1i
.l'
tlt 4,a

(06 Marks)

(07 Marks)

the number,'liffisiibsets of A containing 3

and subsetS 
-6f A with even number of

lr 
,: ]l

The sarnple space of an experiment

event B : {a. c. e, g}, determine
pil e ue).

is S : {a, b, c, d, e',",,f, E, h}. If event A:
P(A), P.(B), PdAnB), P.(AUB), P.(A),

2a.

b.

|t 'tt'il, .,: ti 'r

"'|;+!tc:::, :

iD [p-+q)^(q-+r)] +(p-+r). ' ..

Simplify the switching network using the law*f logic.

Construct truth table for :

i) [p n (p +q)]-+ q

O'
v

91

statement. "If m is an even integer, then m -| 7 is odd"
1 of3

.h-

3,. a.

Fig. Q2(b)
c. Establish.ttie following argument by the methods of proof by contradicJion.

P-+(qAr)
r *+,s

,;(qns)
' ..-p

Negate and simplify each of the following :

i) !x, [p(x) v q(x)]
it Vx, [p(x) n - q(x)]
iii) Vx, [p(x) -+ q(x)]
irr) lx, [(p(x) v q(x)) -+ r(x)].

b. Find whether the following argument is valid. No engineering student
semester studies logic.

(06 Marks)
of first and second

Anil is an engineering student who studies logic
.'. Anil is not in second semester (07 Marks)

c. Give : i) a direct proof ii) an indirect proof and iii) proof by contradiction for the following
(07 Marks)



4a.

5a.

b.

IfHr: l,Hz:l+| +, , Hn: I+$+- - - -+ l/n
that for alln e z*

n

IU,:(n*l)Hn-n.
l=1

For ali n e z+ prove that :

10cs34

are harmonic numbers, then prove

(06 Marks)

, , i',""

c.

$ t=n
At(*D 

- 
".1

n

I i(ztl = 2 + (n- l)2n*l . (07 lVrarks)

i =1 'r,,: 
t .,-. 

....,.,,,,' .' 

t",'r,

D If Ar1 Az, , An c U, then prove that :

,A.1 n'{2^-----AAn =AU AZw-----UAn
ii) If A, 81, b*,- - - - -, BncUthenprovethatAfl(Br UBzU- - - - U B"):(AnBr)U

(A t^lBz) U -':"';'- U (A n Bn). (07 Marks)

PART - B

Find the number of ways of distribtrting 6 objects among 4 identical containers with some

containers possibly empty. 
",,,;4; 

... r r (06 Marks)

(i) Prove that the function f : R x'R"# R defme$ by f(a, b) : [u + b-l is commutative but not
associative

(ii)Prove that if 30 dictionar'idSin a library contains a total of 61,321pages, then atleast one
(07 Marks)

(07 Marks)

G a. GitQ,'asetAwith lA l:nand arelationRonA, letMdenotetherelatioflmatrix forRthen
prove that :

,,;'i) R is symmetric if and only if M: Mr
i,.,,' ' ii) R is transitive if and only if M.M: M2 < M. (06 Marks)

, .i, b. Let A : {1,2, 3, 4, 6,8, 12} and R be the partial ordering on A defined by a R6 if a diVidPs b

of the dictionary musJ&Ve atleast 2045 pages,

c. Letf:R+RbedefipSdby
I lx-5 forx>o

f(x) = {
[-3x+l forx<0

thendetennine"f-'1-1;, f-' (3), f-' (6),

then
i) Draw the Hasse diagram of the Poset (A, R)
ii) Determine the relation matrix for R
iir) Topologicaily sort the Poset (A, R)

c. Let A : {1, 2,3, 4,5} t {I,2,3, 4, 5}, and define R on A by (*r, Yr) R
xrfvr:Xr*Vr
i) Veriff that R is an equivalence relation on A
ir) Determine the equivalence classes [(1, 3)], lQ,4)l and [(1, 1)]

iii) Determine the partition of A induced by R.

...,,,,,,.. , , .

.rir 
_rf drqr

"tl

'..."""t" ,

r-r (-5, 5).

,,. ":,:.
,'::,

(07 Marks)
(x2, y2) if

2 of3

(07 Marks)
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(06 Marks)

7 a. In a group 56, let
(t zt 4 s 6)o=[, t 4 6 z 5)

u=[i 3'i]2)
rri""i,petermine crB, d', Fo,(op)-t. ," 

i;;';; 1

b. i .5r6tr. cyclic group and prove that every subgroup of a cyclic group is cyclic. '\ '' (07 Marks)

c. O.f;i , tfr. coding function E:21 -+ Zq by means of parity ctrect matrix

frolroolttH=ll I 0 0 I 0landdetermineallcodewords. .::."*r (07Marks)
ltLr0r00ll

"..,,':'': "^" 
uu**"',-" 

i.,"""

8 a. Let E :Zf -+ Z\ad"ry^p,,pcoding function given by.a $ribrator matrix G or the associated
' I \;

parity check matrix H thd;'lqpye that C : E: (Zf Iis a group code. (06 Marks)

b. i) Define subring and idtldi.a

i,) tt 
" 

= 
{[; l]",0,..,]r* "i,n ring R : Mz(z)then prove that A is a

subring but not ideal. . ,.ril.tt '' 
', (07 Marks)

c. i) Prove thatZnis a field iffidp'nly if ni'$?prime.
ir) Prove that in Z",laf is g tait'if and onlYif.&$(a; n) : 1. (07 Marks)
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