AC65 DISCRETE STRUCTURES

Q.2

a. A Computer company requires 30 programmers to handle system
programming Jobs and 40 programmers for application programming. If
the company appoints 55 programmers to carry out these Jobs, how many
of these perform Job of both types ? How many can handle only system
programming jobs? How many can handle application programming.

b. Three students X, Y, Z write an examination. Their chances of passing are

% % and = respectlvely Find the probability that.

(i) all of them pass (ii) atleast one of them passes.
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AC65 DISCRETE STRUCTURES

Q3  b. Show that —vx [P(x)— Q(x)] and 3x[P(x)A—=Q(x)] are logically

equivalent.
Answer: - -
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Q4 a. State any Four Rules of Inference and explain.
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b. Show that the hypothesis” If you send me an e-mail message, then I wil
finish writing the program” “If you don’t send me an e-mail message, then
I will go to sleep early”. And If | go to sleep early, then I will wake up
feeling refreshed” lead to the conclusion “ If I do not finish writing the
program, then | will wake up feeling refreshed.
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Q.5 a. Prove the following statement by mathematical induction. If a set has n

elements then its powerset has 2" elements.
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b. Suppose U is a universal set and A,B;Bj....B, cU prove that

AN(ByuByu..UB,)=(ANB)UANBy)uU...(ANB,)
Answer:
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Q.6 a. Define the following (i) Reflexive (ii) Symmetric (iii) Transitive properties

of Relation with an example. What is an equivalence relation?
Answer:
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b. Define the partial order and POSET. If R is a Relation on the set A =
{1,2,3,4,} defined by R = {(x, y)x,y € Aand x divides y}prove that (A, R)
is a POSET and draw its Hasse diagram.
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Q.7 a. If ‘o’ is an operation on z defined by x 0 y = x +y +1 prove that (z, 0) is an

abelian group.
b. Prove that any two left (or right) cosets of a sub group H of a group G are

either disjoint or identical.
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Q.8 a.

If . A>B and g : B— C are Bijective functions then prove that
(gof)‘1 =f ‘1og -1
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Q.9 a. The parity — check Matrix for an encoding function E : Zg - Zg IS given
by

101100

H=/11 0010

101001

(i) Determine the associated generator Matrix
(ii) Does this code correct all single errors is transmission.
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b. Define a Ring.
Find all integers k and m for which (z,®,®) is a Ring under the binary

operations
XOYy=X+y-Kx0Oy=x+y-mxy
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