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V) FIFTH SEMESTER
COMPUTER SCIENCE AND ENGINEERING
MA 1256 — DISCRETE MATHEMATICS
(REGULATIONS 2007)
Timé : Three hours Maximum : 100 marks
Answer ALL questions.

PART A — (10 x 2 = 20 marks)
1.  Construct the truth table of the compound proposition
(pv=a)— (p r0)

2.  Without using truth table, show that —(p — ¢) and pA—g are logically
equivalent. : ; ,

Symbolise the expression ‘All the world loves a lover’.

.

State the rule of universal generalization.

o

Draw the Hasse diagram for the partial ordering
{P(A),c} where A =11, 2, 3}.
6. Let X=1,2, 3, 4} and R ={(x,y)|x > y}. Draw the graph of R.

7. Show that if f:A — B and g: B — C are one-one, then gof: A — C is also
one-one.

8.  Show that f(x, y)=x" is a primitive recursive function.
9. Prove that commutative property is invariant under epimorphism.

10. The encoding function E : Z; — Z is given by the generator matrix

1 0. Xt a0
G3 o
bl 013

Determine all code words. What can we say about the error-detection
capability of this code?
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PART B — (5 x 16 = 80 marks)

Find the PDNF frocm the PCNF of S:Pv(-p—(Q v (=@ — R))).

Show that s — r can be derived from the premises
p—(@—-r), pv—s andg. V

Or
Show that
1) p-o@-or)ep->(gvr)e(pag-r.
@ [palgar)vigar)vipar)er.

Show that —[~[(pvg)ar]lv-glega r.

Establish the validity of the following argument :

No junior or senior is enrolled in a physical education class.

Mary Gusberti is enrolled in a physical education class.

. Therefore Mary Gusberti is not a senior.

Prove that,
(@) (P (x) A Q (x)) = (3x) P (x) A (%) Q ().

Or

By indirect method, prove that

(®) (P (x)v Q(x)) = (x) P (x) v (@x) Q (x).

(C))

C)

®
@

®

®

(10)

Let p(x, y), g(x, ¥) and r(x, y) represent three open statements,

with replacements for the variables x, y chosen from some

prescribed universe(s). Show that the negation of the following

statement
Vady[(p(x, ) Aq(x, ) r(x, ¥)]is

vy [(p (6, ¥) A g (x, Y)A-r(x, 2.

6

2 G




[image: image3.jpg]13.

14.

15.

(b)

(a)

(b)

(a)

(b)

@
(i)

(ii1)

@)

(i)

®

(i)

@

(i)

(iii)

@

(ii)

@
(i)

State and prove the absorption laws of Lattice. ; (6)

Simplify the expression wx +Xz+ (y+2), where w, x, y and z are

" Boolean variables. . (6)

Let B be a Boolean algebra. Show that for all a¢ B, there exists a
unique complements a’. 4)

Or
State and prove the distributive inequalities of lattices. (€))

Show that the relation R ={(x, y)/x, ye Z, x — y is a multiple of 5}
is an equivalence relation. (8)

Prove that the composition of functions is an associative operation.

®

Define characteristic function of a set. Show that
ANn(BuC)=(AnB)U(ANC) by using characteristic functions.

®

Or
Show that f:R-{3 }-—) R-{1 } given by f(x) (x-2)/(x-3) is a
bijection and find its inverse. : (8)

Let F, be the set of all one-to-one onto mappings from X onto X,
where X ={1, 2, 3}. Find all the elements of F,. 4)

Let g:IxI—1I where I is the set of integers and
gx, y)=x*y=x+y—xy. Show that the binary operation * is
commutative and associative. Find the identity element and
indicate the inverse of each element. (4)

Show that any group G is abelian iff (ab)’ = a®b? for all a,beG.
®

Define semigroup homomorphism. Show that the composition of
semigroup homomorphism is also a semigroup homomorphism. (8)

Or
State and prove Lagrange’s theorem. : ®)

Define normal subgroup. Prove that Kernel of every group
homomorphism is a normal subgroup. ®





