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Third Semester B.E. Degree Examination, Dec. 07 / Jan. 08

Discrete Mathematwai Structures
Time: 3 hrs. - Max. Marks:100
Note : Answer any FIVE full questions.

1 a Using Venn diagram, prove that, for any sets A, Band C ﬁA UB)~ C}u B=BnC.
(05 Marks)
b. State and prove De Morgan’s Laws of set theory. (04 Marks)
c. Inasurvey of 260 college students, the following data were obtained:
64 had taken a mathematics course, 94 had taken a computer science course, 58 had taken
a business course, 28 had taken both a mathematics and a business course, 26 had taken
both a mathematics and a computer science course, 22 had taken both a computer science
and a business course, and 14 had taken all three types of courses.
i) How many of these students had taken none of the three courses?
ii) How many had taken only a computer science courses? ' (06 Marks)
' n{n +1}2n+7)

d. Prove, by mathematical induction 1.3+2.443.5+..... n(n+2)= . (05 Marks)

2 a. Ifstatement q has the truth value 1, determine all fruth value assignments for the primiti{re
statements p, r and s for which the truth value of the statement:

(g~ [(—-1p vi)a=sa [—us —>(-rag)isl. o (04 Marks)

b. Define tautology. Show that [{(pvq)alp > r)/\ (q — r)] is a tautology by
constructing truth table. : -~ ¢ (05 Marks)

“¢. Simplify the compound statement —{—{(p v q)/\ r)v —1q] using laws of logic. Mention the
' [easons. (85 Marks)

d. Write the following argument ir. symbolic form and then establish its validity:
If Rochelle gets the supervisor’s position and works hard, then she’ll get a raise. If she gets
the raise, then she’ll buy a new car. She has not purchased a new car. Therefore, either
Rochelle did not get the supervisor’s position or she did not work hard. (06 Marks)

3 a. Define an open statement. Write the negation of the statement: If k, m, n are any integers

where k —m and m — n are odd then k — n is even. (07 Marks)
b. For the universe of all integers, define the following open statements:

p(x): x>0, q(x): x is even, r(x): x is a perfect square, s(x): x is divisible by 4 and t(x): x is
divisible by 5.
Write the following statements in symbolic form and determine whether each of the
statements is true or false. For each false statement, provide a counter example.
i) Atleast one integer is even ii) There exists a positive integer that is even iii) If x is
even, then x is not divisible by 5 iv) If x is even and x is a perfect square, then x is

divisible by 4. o (07 Marks)
c. -Give: i) A direct proof, - i) An indirect proof and - iii) Proof by contradiction, for the
following statement, “If n is an odd integer, then n+9 is an integer™. (06 Marks)

4 a LetA={l,2,3, 4,6} and ‘R’ be a relation on ‘A’ defined by aRb if and only if *a’ is
' multiple of ‘b’: i) Write down R as a set of ordered pairs ii) Represent R as a matrix
iii) Draw the digraph of R. (06 Marks)
b. LetA={1,2,3,4,5} x{1,2,3,4,5}, and definc R on A by
(x1, ypREX2, y2) if X1+ y1 =% + 2.
i) Verify that R is an equivalence relation on A. - :
ii) Determine the equivalence classes [(1, 3)], [(2, 4)] and [{1, D)]. (08 Marks)
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c. Define a poset. Consider the Hasse diagram of a poset (A, R) given below in fig.Q4(c). If
B = {c, d, e}, find (if they exist).
i) The least upper bound of B ii) The greatest lower bound of B. (06 Marks)
Y _x# h
LS -\.‘\"-.‘ «"
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Fig.Q4(c)
a. LetS=1{-1,0,2,4,7}.Find (S)if i) fix)=1, ii) fix)=2x+1, iii) f(x)= E]
2 1]
v) f(x)= [KX3—+1) J . (06 Marks)
b. letA={1,2,3,4}andB={1,2,3,4,5, 6} -
1) How many functions are there from A to B? How many of these are one-to-one? How
many are onto?
it} How many functions are there from B to A? How many of these are onto? How many
are one-to-one? _ (06 Marks)
c¢. Let A=B =R Determine na(D) and np(D) for each of the following sets D ¢ AxB.
) D={(x,y)/x=y,0<y<2} i) D={(x,y)y=Sinx, 0 <x <7} (08 Marks)
3x-5, x>0 i g 1
a. Let f : R — R be defined by, f(x)= . Find £7(0), £5(1), £°(3) and
-3x+1, x50
(-5, 5D
{06 Marks)
b. Prove that a function f: A ~ B is mvertlble if and only if it is one-to-one and onto.
(08 Marks)
¢. Prove that if 151 integers are seiected from {1, 2, 3, ..., 300}, then the selection must
include two integers x, y where x |y or y | x. (66 Marks)
a. Define the binary operation e on Z by x e y = x +y + 1. Verify that (Z, °) is an Abelian
group. (05 Marks)
b. Let (G, ) and (H, *) be two groups with respectlve ldentmes &G, €H. ff:G—Hisa
homomorphism, then prove that i) fleg) =ey i) fla™) = [f(2)]" foralla e G
iii) f{S) is a subgroup of H for each subgroup S of G. (08 Marks)
¢. Define cyclic group. Prove that every subgroup of a cyclic group is cyclic. (07 Marks)
a. Define group code. Let E: 75 — 75, m <n be the encoding function given by a generator

- matrix G or the associated parity — check matrix H. Prove that C = E(Z3'} is a group code.

(10 Marks}

b. Define a ring and an integral domain. Let R be a commutative ring with unity. Prove that R

is an integral domain if and only if for all a, b, ¢ € R, where a # z, (additive identity)

ab=ac=>b=c. _ (10 Marks)
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Third Semester B.E. Degree Examination, Dec. 07 / Jan. 08
Discrete mathematical structures
Time: 3 hrs. _ Max. Marks:100
Note : Answer any FIVE full questions. '
I a  Define the difference and symmetric difference, A of sets A and B.
HU={1,23 ----910},A={1,223,425),B= {3, 4, 5,6, 7} find AAB,
A-B and B-A. (05 Marks)
b. Dolly rolls a die three times. What is the probability that the result of her second roll is
greater then that of her first roll and the result of her third roll is greater than the second?
(65 Marks)
¢. Using the principle of mathematical induction prove that
[3424+35+- - 4n@2)= 20 ‘Ll)ézn 7 (05 Marks)
d.  Give the recursive definition of Fibonacei numbers and use it to prove that
ﬂ .
SR =F,xF,,,VneZ*. (05 Marks)
i=0 :
2 a. Whatisan impiication and biconditional? Give their truth tables.
Determine the truth value of each of the foll wing : {07 Marks)
i) If3+4=12,then3+2=6 R ' : ‘
i) If4+4=8, then5+4=10 o
iif) If Dr. Radhakrishnan was the first president of India, then 3 + 4 =7, (07 Marks)
b. Use truth tables to verify
[P=>(qNn)] ={(p>N(p—1)] . _
c. Express each of the following statements in symbols, negate them and write in smooth
English. _ ‘
i) Vimala will get a good education if she puts her studies before her interest in cheer
leading. : ' ,
if) Nirma is doing her home work and kamala is practicing her music lessons. (06 Marks)
3 a. Define an argument and valid argument. Give examples to each. R
Determine all truth value assignment for the primitive statements for the valid argument.
pA(qAT) = (svit) - (07 Marks)
b. Give reasons for each step needed to show that the following argument is valid, using rules
of inference : '
[PAP=>DABVIIAT > =]l > (5vE) (07 Marks)
. Let p(x, y), q(x, ¥) and 1(x, y) represent open statements, with replacements for the

variables X, y chosen from some prescribed universe. Write the negation mentioning the
rules used.

vidyl(p(x. y) A g, v)) = rlx,y) (06 Marks)
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. Define an Equivalence relation.

If A= {1, 2,3, 4} give an example of a relation R on set A which is

i) Reflexive and symmetric, but not transitive. ii)Reflexive and transitive, but not
transitive.  iii) Symmetric and transitive, but not reflexive. : (07 Marks)

. For A= {1, 2, 3, 4}, let R; and R, be the relations on A defined by

Ry ={(1,2),(1,3),(2,4), % dH}and R = {(1, 1), (1, 2), (1, 3), (2, 3), (2, 4)}. Find R|.Ry,

Rz.Rl, R21, R22, R31. (07 Marks)

‘¢. For A={a,b,c,d,e, fieach graph and digraph in the following figures 4(c)}(i) and 4(c)(ii)

represents a relations Ry and Ry on A Determine the relations Ri, Rs € AxA ineach case
and its associated relation matrixes M(R;) and M(R;).

. (=4 g
ET——«I&'
Aé._._.—q;b gt g :i‘.'.

N I
Fig. 4(i) ' Fig. 4(ii) (06 Marks)

. Define a partition and an equivalence class a set A.

If R is the relation on Z given by xRy if 4/x—y, find the equivalence classes
01, [11 21, 3] (07 Marks)
. What is partial order and a partially ordered set? Draw the Horse diagram for the poset
(P(A), <) where A = {1, 2, 3, 4} and P(A) is the power set of A.

What is a lattice? . (07 Marks)
Let R be a relation “exactly divides” on the set A= {2 3, 5 6, 7 11, 12, 35, 385}. Is the
poset (A, R) a lattice? Give reasons. . (06 Marks) -

. Define : i) Bijective function. ii) Composite function.

Give an example in each case. (07 Marks)
. Letf: A—Bandg:B—C. prove that '

i) Iff, g are one~to—one, then g of is one-—to—-one.

ii) Iff, g are onto, the g of is onto. (07 Marks)
Let A={1,2,3,4,5,6}. Compute the product of the permutations (4, [, ,3 5).(5,6,3)and
(5, 6,3).(4, 1,3, 5) where (4, 1, 3, 5) and (5, 6, 3) are permutations on set A. (06 Marks)

. Define a group and an abelian group. If the binary operation. on Z is given by x.y =x +y+1,

verify that (Z, .} is an abelian group. (07 Marks)

. State and prove Lagrange’s theorem in groups. (07 Marks)
What is a group homomorphism and an isomorphism? Give example to each. © (06 Marks)

. Define : i) Hamming metric ii) The sphere of radius k centered at x Give an example in

each case. (07 Marks)
. What is a generator matrix? The encoding function E Z% - z§_ is given by the generator
.- 1 0110
matrix G =
0 1 011
i) Determine all code words, what is the error detection capability.
ii) Find the associated parity check matrix . (07 Marks)
. Define a ring and gives an example. (06 Marks)
FREER
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Third Semester B.E. Degree Examination, Dec. 07 { Jan. 08
Discrete Mathematical Structures
Time: 3 hrs. Max. Marks:100
Note : Answer any FIVE full questions.
1 a Define the following with examples: -
i) Symmetric difference if) Complement of sets iii) Power set. >« _ {06 Marks)
b. Show that for any two sets A, Band C '
yA-(AnB)=A-B i AUBNC)=(AUB)N(AUC). 08 Marks)
¢. Define the characteristic function of a set and prove that: >
fA@B = fA +fB - 2fAfB . (06 Marks)
2 a Given R={(x,y):x+3y= 12}
i) Write R as a set of ordered pairs ii) Find domain, range, inverse of R iii) Find R.R.
_ (08 Marks)
b. A={a,b,c},R={@a 2 b) (b, ¢) (¢, )}, find reflexive closure, symmetric closure and
transitive closure. (12 Marks)
3 a Show that, if any 11 numbers are chosen from the set {1, 2, ....20}, then one of them will
be a multiple of another. (06 Marks)
b. In how many ways can $ix men and six women be scated in a row, if
i) Any person may sit next to any other ii) Men and women must occupy alternate seats.
(06 Marks)
c. LetA=1{1,2,3,4,5}andRbea relation defined by aRb if and only if a < b compute
R, R R : (08 Marks)
4 4 Ifaset Ahas ‘n’ elements prove that its power set A has 2" clements. (08 Marks)
b. Prove that poset had atmost one greater element and atmost one least element. (06 Marks)
¢. Prove by induction method 1 + 1 +oreres t_n . (06 Marks)
12 23 nn+l) n+l
5 a Let R and S be equivalence relations on A. Then show that RS is an equivalence
relationon A. (06 Marks)
b. Let A = Z*, the set of positive integers, and let R = {(a,b) c Ax A; adividesb}. Is R
reflective symmetric, asymmetric or antisymmetric? (08 Marks)
c. Write the Warshall algorithm for finding the transitive closure of relation. (06 Marks)
6 a Find explicit formula for the Fibonacci sequence by formulating. (08 Marks)
b. Draw the Hasse diagram for factors of 36. (08 Marks)
c. Define the following function with example:
i) One to one function ii) On to function. (04 Marks)
7 a Tind the disfunctive normal form for P AP — g) and find conjunctive normal form for
PA(P—q). s (08 Marks)
b. Define the external elements of poset. Give one example to each. (06 Marks)
c. Show that (A, <) is a poset and for alla,bin A, GLB(a,b)=a * b. (06 Marks)

8  Write short notes on:
a. Tautology b. Warshall’s algorithm c. Quotient of a group d. Digraphs. (20 Marks)
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Third Semester B.E. Degree Examination, June / J uly 08
Discrete Mathematical Structures
Time: 3 brs. , - Max. Marks:100
Note : Answer any FIVE full questions. :

1 a Letp g r denote primitive statements, Use truth table to verify the following logical
equivalences :
1 p>an)e b galpor)
i} fpva)—r]e[p-r)alg 1) .
i} fp>@vr)]e-roip-sq). (06 Marks)
b. What is tautology? Verify if the following statements are tautology :
B} po>(aq)
i} (pva)—[q-q]
570 €pvq)'-—> [q— (p/\q)]. " (06 Marks)
c. State identify and Absorption laws. Prove them using truth tables. {08 Marks)

2 a Write the rule of inference, related logical implication and state proper examples for law of
sytlogism and Modus Tollens. (08 Marks)
/l{ For given open statements p(x) : (x) >3 q(x) : x > 3, the universe consists of all real
mumbers. Express in statement and symbolic form, the converse, inverse and contra

positive of the statement Vx[p(x) —> q(x)]. State an example if the truth value is false.

(06 Marks)
_*" Prove the following arguments :
i} Hmis an even integer, then prove m + 7 is odd.
ity Ik and £ are odd integers, prove k -+, is even. (06 Marks)
3 a. State and prove De Morgan’s laws of set theory. (06 Marks)

b. In a survey of 120 passengers, an airline found that 48 enjoyed wine with their meals,
78 enjoyed mix drinks and 66 enjoyed icedtea. In addition 36 enjoyed any given pairs of
these beverages and 24 enjoyed them all. If two passengers are selected at random from the
survey sample of 120, what is the probability that —

i)  Both want only icedtea ‘
ii) Both enjoy exactly 2 of the 3 beverages offered.
Solve using Venn diagram and probability. (08 Marks)

c. At Wimbeldon Tennis Championship, women play at most 3 sets in'a match. The winner is
the first to win 2 sets. Draw the tree diagram and sample space, and find number of ways

in which the match can be won. (06 Marks)
4 a. Stateand briefly explain mathematical induction. (04 Marks)
b. Prove by mathematical induction that
1 ,
12+22+32+—~——+n2x5(n—+—§2n—ﬂl. _ (08 Marks)

c. For givenset A={1,2.34},B = {w,x,y,2}C= (5,67}
Ry ={{Lx)}2.x)3,y)3.2)}
R-2 = {(W,S)(X,G)}

Compute M(R ), M(R;) and hence find M(R;*Ry). (16 Marks)
1 of2
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- For a binary function f: A x A — B, state the commutative and assoclative property. Fol
closed binary operation. F : Z x Z —> Z defined by f(a, b) = a + b — 3ab, prove that f
commutative as well as associative for all a,b,ceZ. (08 Mar}
. What is a composite function? for A = {1,2,3,4} B={a, b, ¢}, C = {w, x, Y, Z} Wi
f:A->Bandg:B— C given by f={(1,a) (2, a) (3,b) 4, o)}, g = {(a, x) (b, y) (c, z)
Find gof. : _ - (04 Mark
What are reflexive, symmetric, transitive and antisymmetric relations? State an examp
for each. (08 Mark

. Define Cartesian product

ForU={1,2,3,4,5,6,7},A={1,2,3,4),B = 12,5}, C={3,4,7}.

Find— i) AxB )B®  iif) (A x OUBxO) V)AUBxC).  06Mark
. If a coin is tossed 3 times, what is the probability of getting 2 heads and 1 tail? Show tt

sample space and tree diagram. (10 Mark:
What is function? How is it different from a relation? Explain the different types ¢
functions with an example for each. (06 Marl:

. Let G be the set of all non zero real numbers. For a *b = ?—213, show that (G,*) is an Ablia

group. {06 Marks

. For a group G with a and b as elements of G, show that
i) @' =a, i) (ab)! ="' a2, | (06 Marks
Consider the set Z with binary operation ® and ® which are defined by x@y=x+y—'
X @ y=x+y-xyshowthat (Z,®, ®)isa ring. (08 Marks
a. Write a note on binary operations and their properties. © (10 Marks

. Given ‘R’ a non empty set with two closed operations denoted by + and -, explain whet

(R, +, *) can be a ring.

. Define the following :

i) Semi group and Abelian group.

i) Left coset and right coset

i) Homomorphism and isomorphism of a group : ;
iv) Congruence modulo n with an example. (10 Marks;

dhhkt
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Third Semester B.E. Degree Examination, June/July 08

Discrete Mathematical Structures
Time: 3 hrs. Max. Marks:100
Note : Answer any FIVE full questions.

1 a If4 and B are any two finite sets, then prove that A-(4—-B)=4ANB. (06 Marks)
b. Define and give the examples for each : i) Power set ii) Finite set iii) Null set (06 Marks)
c¢. How many different eleven person cricket team can be formed each containing 5 female

members from an available set of 20 females and 6 male members from an available set of
30 males. (04 Marks)
d. Define extended Pigeon hole principle. Show that if any 30 students are selected, then you
may choose a subset of 5 so that all 5 were born on the same day of the week. (04 Marks)

2 a Given R={(x,y):x+3y= 12}
i) Write R as a set of ordered pairs i) Find domain, range, inverse of R iii} Find R.R.

(08 Marks)
b. A=/{a,b,c}, R={(a,a)(ab) b c)(cc) find reflexive closure, symmetric closure and
transitive closure. (12 Marks)
3 a. Define partition set, anti-symmetric relation, equivalence relation, transitive closure.
(04 Marks)
b. Let A= {a, b,c,d, e} and R={(a, a) (a, b) (b, ¢) (c, e) (¢, d) (d e)}. Compute R% and R”.
{06 Marks)
c. Let A ={l,2, 3,4} and relation R = {(1, 2) (2, 1) (2, 3) (3, 4) (4, H}. Find matrix of
transitive closure of R by using Warshall’s algorithm. (10 Marks)
4 a Ifaset A has ‘n’ elements prove that its power set A has 2" elements. (08 Marks)
b. Prove that poset had atmost one greater element and atmost one least element. (06 Marks)
¢. Prove by induction method —1—+—1-* S - L (06 Marks)
12 23 nlp+1) n+l
5 a. Prove that the congruence relation is an equivalence relation. (06 Marks)
b. LetA=1{1,2,3,4},R={(1,2)(2,3) (3,4 (2, 1)}, find the transitive closure of R.
' : (08 Marks)
c. Let R be an equivalence relation on a set S, then prove that the quotient S/R is a partition
of S. (06 Marks)
6 a. Define the following function with example,
i)  One to one function. ii}  On to function. (04 Marks)
b. Let f(x)=(x+2), g(x)=(x-2), h(x)=3xfor xe R where R is the set of real numbers.
Find gof, gog, hofand fehog. (08 Marks)

¢c. Let Fx be the set of all one — to — one and on to mapping from x onto X, where x = {1, 2, 3}
Find all the elements of Fy and find the inverse of each element. {08 Marks)

7  a. Find the disfunctive normal form for P AP — q) and find conjunctive normal form for

P A (P - q). (08 Marks)
b. Define the external elements of poset. Give one example to each. (06 Marks)
¢. Show that (A, <) is a poset and for all a, b in A, GLB(a,b)=a = b. (06 Marks)

8  Write short note on:
a. Tautology.
b. Warshall’s Algorithm.
¢. Lattices.
d. Digraphs. (20 Marks)
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Third Semester B.E. Degree Examination, June / July 08
Discrete Mathematical Structures
Time: 3 hrs. Max. Marks:100
Note : Answer any FIVE full questions, choosing at least TWO
from each part.
PART - A
1 . Define the following terms and give an example for each i) Set 1ii) Proper subset
iii} Power set iv) Emptyset v) Venn diagram. (05 Marks)
. Using the laws of set theory, simplify each of the following
i)y An(B-A) i) (AUB)NCUB (05 Marks)
In a class of 30 students, 15 take arts, 8 take science, 6 take commerce, 3 take all the three
courses. Show that 7 or more students take none of the course. (05 Marks)
. A problem is given to four students A, B, C, D whose chances of solving it are % . / ,
% , % respectively. Find the probability that the problem is solved. (05 Marks)
2 . Let p, g be primitive statements for which the implication p— q is false. Determine the
truth values for each of the following. 1) pAaq i} —pvq iil) g—p v) —q—>-p.
(05 Marks)
Verify that {(p<>q) A(ger) Alr <—>p)] = [(p—>q) ~{gq— 1)A(t— p)], for primitive
statements p; g, and 1. (05 Marks)
. Prove the following logical equivalence using the laws of logic : (—pv —q) A(Fy vP)AP.
o _ (05 Marks)
. Establish the validity of the following argument using the rules of Inference.
[pA(p=>DAGBVIIA(r =] > (8VvE). (05 Marks)
3 What are the bound variables and free variables? Identify the same in each of the
following expressions : 1) VyTg[cos(x+y)= sm(z x)] 1) 3,3 [x - y =7z].
(05 Marks)
. Let p(x) be the open statement “x 2 = 2x” where the universe comprises all integers.
Determine whether each of the followmg statements is true or false. 1) P(0} i) P(1)
i) P2y iv) P(-2) v) Ix P(x) . (65 Marks)
. Provide the steps and reasons to establish the validity of the argument :
vx[p(x) > (@(x) Ar(x))] o
Vx[p(x) A S(X)] (05 Marks)
Vx[r(x) A s(x)] -
. lee a direct proof for each of the followmg
i) For all integers K and J, if k,  are both even, then k+/ is even.
ii) For all integers k and 7, if k, [ are even, then k./ is even. (05 Marks)
4 . Prove by Mathematical Induction that for every positive integer n, nt I, 2+t (07 Marks)
. Apply backtracking technique to obtain an explicit formula for the sequence, defined by
the recurrence relation b, = 2b,.; + 1 with initial condition by = 7. {06 Marks)
. Solve the linear recurrence relation a, = 4a,.| + 5 ag.; witha; =2, 3, =6. (07 Marks)
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PART-B

. Define the following terms and give an example for each i) Reflexive ii) Irrefle

i) antisymmetric iv) Transitive v) partition set. (0s M
. ForA={1,2,3, 4} and R ={(1,2), (1, 3), (2, 4), (4,4)}. Compute i) R? ii) R? i)
iv) Mg v) (Mg)". (05 M

If A=A A0 As, where Ay = {1,2}, A; = {2,3,4) and A; = {5}, define relationR «

by xRy if x and y are in the same subset A;, for 1<i<3.IsR an equivalence relation?
(05 M
. Draw the diagraph and Hasse diagram representing the positive divisors of 36. (65 M:

. For each of the following function, determine whether it is one-to-one and determin

range. ,
D) 27, () =2x+ i) £:Q—Q, fx)=2x+ i) £:Z—7Z, f(x) =x
w) f:R—R, ix)=¢". v) £ [0, n] =R, f{x)=sinx. (05 M:

. State the pigeonhole principle. Let ABC be an equilateral triangle with AB = 1. Show
if we select five points in the interior of this triangle, there must be atleast two wi
distance apart is less than %. (05 M
. Define function composition and fet A = {1,2,3,4}, B={a,b, ¢} and C = {w, X, 3
withf: A —Banfg: B— C, given by f= {(1, 2), (2, 2), (3,b), (4,¢) and g = {(a
(bsy), (e, z)} For each of the eiement of A find gof. {05 M
cTetfg:z"— 2" where forall xez™, f{x) =x + 1 and g(x) =max {1, x-1}, the maxin
of 1 and x-1. i) What is the range of £7 1i) Is f an onto function? iii) s the func
fone—to—ome. iv) Whatis the range of g? v) Is g an onto function. (05 Ma

Define i) Group ii) Subgroup iii) homomorphism iv) Cyclic group v) Coset.
{85 Ma

. Prove that if G is a finite group of order n with H a subgroup of order m, then m divide
(05 Ma

Let G = 84, the symmetric group on four symbols and let H be the subset of G where

23 A1 23 A1 23 (1 23 4
L1234’2143’3412’4321 '

Construct a table to show that H is an abelian group of G. (05 Ma

. If Gisagroup, prove that foralla, b, € G, i) @)'=a i) @by'=b'a'.  (©5Ma

b b1 |
it ]:a d} € M5 (R), prove that {a d} is a unit of this ring if and only if ad — be = 0.
¢ c

{05 Ma
. Let (R, +, . ) be a commutative ring and let z denote the zero element of R. for a fi
element a €R, define N(a) = {reR|ra = Z)}. Prove that N(a) is anideal of R. (05 Ma
Construct a decoding table (with syndromes) for the code given by the generator

1011 0]
G= {05 Ma
01 01 1] -
. Prove that for all n e N, 10" = (-1)" (mod 11). _ (05 Ma
Fhdhkd
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terial on Compilers? (67 Marks)
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0224, then n cap be written a5 5 sum o (06 Marks)

Pvglep

(05 Marks)
. For any Statemnents p, q prove that
ii) ﬁ(p T q)@ (ﬁp N -—.q) (05 Marks)
d. Test the validity of the following argument :
I'will become famous or will not become a musician
T'will become 5 musician. Therefore, IT'will become famous, (05 Marks)

a. Write down the fo]

lowing Propositions ip Symbolic form and find jts negation.

> €N 1o friang]e jg equiangular. .
' 2, then n is odd. (07 Marks)
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Third Semester B.E. Degree Examination, July 2007
Discrete Mathematical Structures
Time: 3 hrs.] [Max. Marks:100
Note : Answer any FIVE full questions.
1 a If4 and B are any two finite sets, then prove that 4 —(4 - By=ANB. (06 Marks)
b. Define and give the examples for each
i}  Power set.
ii)  Finite set.
iii) Null set. (06 Marks)
c. How many different eleven person cricket team can be formed each containing 5
female memnibers from an available set of 20 females and 6 male members from an
available set of 30 males. " (04 Marks)
d. Define extended Pigeon hole principle. Show that if any 30 students are selected,
then you may choose a subset of 5 so that all 5 were born on the same day of the
week. (04 Marks)
2 a Prove by mathematical induction
2 2
Br e3P e +n =}~1£;-~1)— (07 Marks)
b. Define
i)  Tautology
ii) Contradiction
iii) Contingence
Give an examples for each. (06 Marks)
c¢. Find the negation of the following statement
«All odd numbers are not prime numbers and some prime numbers are even”.
(07 Marks)
3 a Define partition set, anti-symmetric relation, equivalence relation, transitive closure.
: (04 Marks)
b. LetA={a, b, c,d, e} and R={(a a)(a, b) (b, c)(c, e) (c, d) (d e)}. Compute R% and
R™. (06 Marks)
c. LetA={1,2,3,4}andrelation R = {(1,2) (2, 1) (2, 3) 3, 4) (4, 4)}. Find matrix of
transitive closure of R by using Warshall’s algorithm. (10 Marks)
4 a Define invertible function. Let f:R — R, is a function where R is the set of real

numbers, defined by f(x)= x%.Is finvertible? (06 Marks)
If f:A4—-> Bisa function and |4 =|B| = n, prove that

i)  Iffis one to one, then f'is onto.

ity  Iffis onto, then f is one to one. (06 Marks)

Contd....2
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4 c¢. Define cyclic permutation. Write permutation
1 23 4 5 6 7 .
= as a product of disjoint cycles. Is P an even or .
24576 31 :
permutation? (08 Ma:
5 a. Prove that the congruence relation is an equivalence relation. (06 Ma)
b. LetA={1,2,3,4},R={(1,2) (2, 3) (3, 4) (2, 1)}, find the transitive closure of
. (08 Ma
¢. Let R be an equivalence relation on a set S, then prove that the quottent S/R i
partition of S. | (06 Mar
6 a. Define Poset with an example. (04 Mar
b. Define maximal element, minimal element, greatest element and least element w
examples. (08 Mar
¢. LetS=1{a, b,c}and A=P(S). Write the powerset of S and draw the Hase diagra
(08 Mar.
7 a. Define semigroup, commutative semigroup. If a semigroup (A, *} has an ident
element, it is unique. (06 Mar!
b. Define isomorphism of two semigroups. Show that the semigroup (Z, +) and (E, -
where E is the set of even integers, are isomorphic. (06 Marl
¢. Define monoid. Let (S, *) and (T, *') be monords with identities e and
respectively. Let f:S — 7 bean isomorphism. Then prove that f(e) =¢’.
(08 Marl
8  Write short notes on:
a. Watchall Algorithms.
b. Characteristic function.
¢. Homomorphism.
d. Recurance relations. (20 Mark:

Fkdfk
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CS/1S _ .
Discrete Mathematical Structures
Time: 3 hrs.] - [Max. Marks:100

Note: 1. Answer any FIVE full questions.
1" a IfS,T ¢ U, prove that S and T are disjoint if and orﬂy_if SUT=SAT, (04,Marks)

b. - Simplify the expression (AUBAC)UB. ' .7 (04 Marks)
“¢. A problem is given to four students A, B, C, D whose chances of solving it are },
Y, Vi, Y respectively. Find the probability that the problem is solved. (04 Marks)

d. i) Prove by mathematical induction that for every positive integer n, 3 divides n’ -n.
ii) Find the explicit formulafor ¢, =c . +n,c = 5. - (08 Marks)

2 a. Letpand q be primitive statements for which p — ¢ is false. Determine the truth
values of the followin: :

i) pArq ) ~pvgq 111) q — p V) ~q—~p (05 Marks)
b. Prove the following logical equivalence without using truth table : :
(p— _q) Al galv~gQle~(@Qvp). (05 Marks}
Stove that for all integer k and I, if k and 1 are both odd then k + 1 is even and kl is
odd. (05 Marks)
d. Find whether the follewing argument is valid : ' '
. = Ne engineering stu student of first er-second-semester-studies logic
Anilis an""engmeermg student who studies logic
Therefore Anil is not in second semester. _ {05 Marks)
3 a Define partition set. List all partitions of P = {1, 2, 3} (04 Marks)
b. LetA={a,b, c d} and R = {(ab), (bb), gcb) (cd), (da), (ac)}
Compute 1) R? #) R” i) Mg iv) Mg° (04 Marks)

¢. Let A=1{l,2, 3,4, ¢ 12} on A. Define the relation R by aRb if and only if ‘a’
divides ‘b’ Prove that R is a partial order on A. Draw the Hass diagram for this
relation. . (04 Marks)

d. Let A=1{1,2,3, 4,5} define arelation R on A x A by {x,,y,) R(x,,,) if and only
if x, + ¥, =%, + ;.

i) Verify that R is an equivalence on A x A.
ii) Determine the equlvalence classes [(1 3)1, [(2 4)] and [(1,1)].
iii)y Determine the partition of A x A induced by R. : (08 Marks)

4  a Ineach of the foliowing cases sets A and B and a function *f” from A to B are given.
Determine whether f is one to one or not or both or neither.
) A={1,2,3,4) B={1,2,3,4} f={(11),23),034,(42);}
i) A={abc} B={1,234} f={@l)Ld1),{c3)
i) A=1{1,2,3} B={l2, 3, 4,5y f={(11),23),34}
iv) A=1{1,2,3} B=({1,2,3,45} f={11),23),0 3} (06 Marks)
b. Letf: A — Band g:B — C be any two functions. Then the following are true.
i) Iffand g are one-to-one sois gof.

iy If (go f ) is one-to-one then f'is one-to-one. . (04 Marks)

Contd....2
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2 S _
c. Using characteristic function, prove that (AA B)AC = AA(BA C). {06 Mark
d. Find the minimal and maximal element of the poset. (04 Marks

Fig. Q4 (d) _
a. A function f: A — B is invertible if and only if it is one-to-one and onto. (06 Marks)
b. LetA=1{1,2,3,4,5,6,7, 8} compute the products, :
) (2586) (384 i) (24357113 5 7) (06 Marks)
¢. Let A={12345 6} Determine the values of n such that P* =1, for the following
ot 1 23 456 .
ermutations . 4
P 43156 (4 Marks
d. LetA B=C=Rand f: A—>Bandg B — C be defined by f{a) = 3a — 1 and
Cg®)=bv"+1.Find i) (goD(-2) i) (fo Py. - (04 Marks)
a. Prove that a group G in which every element is its own inverse is abelian. (05 Marks)
b. Define a sub group. Let G be a group and G; = {x € G!xy =yx fory e Gj}. Prove
that Gy is a sub group of G. (95 Marks)
c. LetH = {a, c, e} compute the left cosets of the elements of G={abcdef} with
respect to H. , {05 Marks)
d. State and prove Lagrange’s theorem. (05 Marks)
a. The generator matrix for an encoding function E : Zy 75 is given by
100110 | |
G=;0 1 0 0 ! 1].Find the code words assigned to 110 to 010. Also obtain
oo 1ot
the associated parity check. {06 Marks)
b. Define a group Homemorphism and group Isomorphism. Let £ be a homomorphism
from a group (31 and group Go. Prove that,
i If 61 is the 1dent1ty in Gy and e, is the ldenﬁty in Gy then fler) = ;.
i) fla'y= [fa)]” foralla e G. ' {06 Marks)
¢. Prove that the set Z with binary operation @ and ® deﬁned byx ® y=x+y-1,
X & y=x+y- Xy is a commutative ring with unity, (08 Marks)
a. Define power set and give the power set of the following :
D {a {b}} i) {10, {o}} (05 Marks)
b. Identify the following recurrence relation as linear homogeneous or not. If the
© relation is a linear homogeneous, give its degree.
1) an+2an—l+an—2 =0 . H) dn: Vdn—1+dll—2
iify ¢, =c2 +c2, | ' iv) e,~5e,,+6e, _,—e =0
v} b, =b ,+5 - _ _ (05 Marks)
c. Explain the relation ‘R’ on a set A is i) Reflexive ii) Symmetric iif) Transitive
iv) Antisymmetric  v) Irreflexive. (05 Marks)
d. Define i) maximal element 1) minimal element iii) greatest element
1v) leastelement v) laftice. (05 Marks)
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Third Semester B.E. Degree Examination, Dec. 06 / Jan. 07
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Discrete Mathematical Structure

Time: 3 hrs.] [Max. Marks:100

o e

Note: Answer any FIVE full questions.

Define set, union of sets, disjoint sets. Give one example for each. (06 Marks)
Show that for any two sets A and B: :
AuUuB=ANB. (07 Marks)

In a survey of 260 college students, the following data were obtained.

64 had taken mathematics subject, 94 had taken physics subject, 58 had taken
chemistry subject, 28 had taken both mathematics and chemistry, 26 had taken both
mathematics and physics, 22 had taken both physics and chemistry. 14 had taken all
three subjects.

1) How many students had taken exactly one subject?
i1) How many students had taken only mathematics?
ii1) How many had taken none of the subjects? (07 Marks)

Let A = {0, I}. Show that expressions 1) 00*(0v 1)*1 and ii) (01)*(01v 1*) are

regular expressions over A. (06 Marks)
Prove by mathematical induction:

1+5+9+mmemm +(4n-3)=n(2n-1). (07 Marks)
Show that "C =" C_, +"C, . (07 Marks)
Define statement, disjunction, biconditional and tautology. (06 Marks)
Compute the truth table of the following:

(p>q)e (~q—~p). (07 Marks)
Show that if any seven numbers from 1 to 12 are chosen, then two of them will add
up to 13. {07 Marks)
If Ag C and B ¢ Dthen prove that AxBC CxD. (66 Marks)
Show that Ax(BNC)={AxB)n{AxC). (07 Marks)
Define domain and range of the relation, Let A=B = {1, 2, 3, 4, 5}; aRb if and only
if a divides b. Write the relation and present it by matrix. (07 Marks)

Define equivalence relation. A is a set of all lines in a plane. iR}, if and only if line
I; is parallel to line 1. Show that R is equivalence. (06 Marks)
Relation on the set A = {1, 2, 3, 4} i1s R = {(1,1}, (1,3), (1,4), (2, 2), (2, 3), (2,4),
(3,1), 3,4), (4,2)}. Construct a matrix and digraph of the relation. Write in-degrees

and out-degrees of all vertices. (07 Marks)
Define complementary relation and inverse relation R and S are relations form A
and B. Show that if R S then R™ <87 (07 Marks)

Contd.... 2
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6 a Define a function. If f£ A — B and g: B — A defined by f( =%1 an

g(b)=2b— 1. Verify ' = g. (06 Marks
b. Let A=B=1IRand f A - B and g B — C defined by f(x) = x + 1 an
g(y) =2y’ - 1. Find:

i) (fog)(2) i) (goN)(2) iii) (gog)2)  iv) (fof)(2). (07 Marks
¢. Define permutation. Let A = {1, 2, 3, 4, 5}. Compute (3, 2, 1, 5) o (5, 4, 2) an
(5,4,2) (3,2, 1,5). : (97 Marks’

7 a.  Define lattice. If U is any set and (P(U),c) is a lattice, show that lub of A and B i
A B and glb of A and B is An B where A, B belongs to (P(U),<). (06 Marks)
b. If(A,<)and (B, <) are posets then show that (A X B, <) is a poset with partial orde;
< defined by (a, b) <(a',b)ifa<a'in Aand b<b'inB. (07 Marks)
¢. Show that in a Boolean algebra for any aand b
i) @rb)v(anb)=a
i) balav{a aAlbvb))=b. (07 Marks)

8 a. Define semigroup. If f is a homomorphism from a commutative semigroup (S,*)
onto a semigroup (T, *"), then show that (T,*") is also commutative. (06 Marks)
b. Let G be a group and let a, b, ce G, then show that:
i) ab=ac=>b~ec.

iy (aby'=blal. (07 Marks)
¢. Define Abelian group. Let G be a group. Show that each element a in G has only one

inverse in G. (07 Marks)

hhkhk
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Third Semester B.E. Degree Examination, January/Februdry 2006
Computer/Information Science and Ehgihéering
(Old Scheme)
Discrete Mathematical Structures

Time: 3 hrs.) ' Max.Marks : 100
Note: 1. Answer any FIVE full questions. |
2. All questions cairy equal marks.

1. @ Define proposition, conjunction, disjunction, implication, tautology and give one
example for each. o _ . _ : (10 Marks)

' (b} Prove thatn? is odd if and only if n is o_dc_i, wheré nis oh infe'g’ef.' ' (6 Maiks)

(©) Show that the statement |
a+ar+ar? 4 .. +aorn-1 = 212"

=7
Is true by using mathematical induction. - . ' I " (5 Marks)
2. (@) How many different seven persons committee can be formed each containing 3

women from an available set of 20 women and 4 men from an available set of 30
. men? o ' _ - {7 Marks)

(b} Show that if dn.y five number_s from 1 to 8 are chosen, 1‘Heh two 'of them will add

upto Q. (6 Marks)

{c) Use the tfechnique of backiracking to find an explicit formula for the sequence
: defined by the recurrence relation an, = an_1 + 7 and initial condition a; =4

, _ {7 Marks)

3. (@ Define partition set, antisymmetric relation, equivatence relation, fransitive ciosure,
{4 Marks)

) let A = {a,b,c,d,e} and R = {(a,a),(a,b), (b, e),{e, e), (e, d),(d, e)}. Compute

R? and R, (6 Marks)

© Lot 4 = {1,2,3,4} and relation R = {(1,2),(2,1)(2,3),(3,4)(4,4)}. Find matrx

- of fransitive closure of R by using Warshall's algorithm. . (10 Marks)

4. (@ Define invertible functon. let f: R — R, where R be the set of real numbers,
- defined by f(z) = 22. Is finverfible? : " (6 Marks)

O I f: A~ Bisafunction and |4 = | B = n, prove that () if f is one fo one, then f
is onto (i) if f is onto, then fis one to one. (6 Marks)

(é) Define cyclic perrﬁufc:ﬁon. Write permutation

p_{1 23 456 7 F ficios ' :
P “l24576 3 1) as a product of diSJom’r cycles. Is P an even or_
odd permutation? ' (8 Marks)

5. (o) Deﬁhe'porﬁo! order relation and give an example. Let S = {a, b, c} be aset and let

p(® be ifs power set. Draw the Hasse diagram of the poset p(s) under the inclusion .

refation C. (6 Marks)

Conta... 2
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‘(b) Define least upper bound, greatest lower bound of a subsat. For the posat shown
in the following Hasse diagram, find ) all upper bounds i) all lower bounds i) the
least upper bound iv) the gredtest lower bound of the set B = {¢, d, e} (6 Marks)

. (e} Let L be a bounded distributive latffice. If a complement axists, it is unique.
' (8 Marks)

6. (o) Define isomorphism of two posets. Let A be the set zT of al positive integers and
let < be the usual partial order on A. Let 4’ be the set of positive even infegers,
and let <! be the usual partial order on A’. Then show that the function £ : A — A’
given by f(a) = 2a is an isomorphic-from (4, <) to (4!, <') (7 Marks)

(b) Let L be a latfice then o |

D av(bve)=(avb)ve
D anlbac)=(anbjrc
iy avb=bifandonlyifa<b
V) erb=alfandonlyifa<b (8 Marks)

(¢) Show that the lattice - ‘ o (5 Marks)

Is nondistributive,
7. (@ Define semigroup, commutative semfgroup If a semigroup (A, +) has an identity
element, it is unique. . (6 Marks)

(b) Define isomorphism of two semigroups. Show ’rhcrr the semigroup @ +) and (€, +),
where E is the set of even integers, are isomorphic. (6 Marks)

(c) Define monoid, Let {5, ) and (T, +') be monords with identities e and €', respec-

tively. Let f : § — T be an isomorphism. Then f(e) = €'
. : (8 Marks)

8. (o) Define group and abslian group. Let G be a group. Each element ain G has only
one inverse in G. - {6 Marks)

(b) Show that a group G is abelian if and only if (ab)? = a?b? forail o, b in G. (6 Marks)

(o) If fis @ homomorphism from a commutative semigroup (S,*) onto a semigroup

(T, "), then (T, ") is also commutative. ' " (8 Marks)
¥ O OER
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USN J |
1 NEW SCHEME
~Third Semester B.E. Degree Examination, July 2006
L eSS /1S TR
Discrete Mathematical Structures
Time: 3 hrs.]: - [Max. Marks:100

Note: 1. Answer any FIVE full questions.
2. Figures to the right indicate full marks.

1 a. Explain the laws of set theory. : o o (04 Marks)
- ,b. For any two sets A and B, prove the following: | 7 - _
L . . A-(4-By=ANB o . (04 Marks)
«¢. -Explain what do -you mean by a probability of an event E, and then solve the
following problem. _ o o
If one tosses a fair coin four times, what is the probability of getting two heads and

two tails?- o (04 Marks)
d. Solve the following problem: -
1} By the principle of induction, prove that

P+224 3%+ 4= én(2n+1)(n+1)_ |

ii)  Find-an explicit formula for the sequence defined,

C,=3C,_~-2C,_, ' :
with the initial conditions C, = 5 and C, = 3. 7 (08 Marks) f
2 a. Discuss, the basic connectives that are used in logic. (04 Marks)
b. Given p and q as statements, explain the following terms.
i}y  Conjunction i} Disjunction - _
ifi) Logically equivalence iv)  Tautology : (04 Marks)

¢ Solve the following :
i)  Show that .
(pvq) ¢ (gv p) isatautology.
i) -~ Consider the following argument :
I will get grade A in this course or I will not graduate,
If I do not graduate, [ will join army.
I got grade A. _
Therefore, I will not joint the army.
Is this valid argument? Prove using rules of inferences.
fii} Given R(%, 3)": x + y is even and the variables x and ¥ represent integers. Write ,
- an English sentence corresponding to each of the following: ' _g
¢ VYxIyR(x,y) . ’
o dxVyR(x,y) . . : (12 Marks)

Contd....2 L
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3 a LetA={a b, c,d},andletR bethe relation on A and has the matrix

1 000
0100
Tl 110
o101 |
Construct the degree of R and list the in—d.egfees and out-degrees of all vertices.

(04 Marks)

b. Define equivalence relation R on the given set A.

Let A=Z and let , :

R= {(a, bye Ax A/ a=r(mod2) and b =r(mod 2)} and Let R be a equivalence

relation defined for the above. Then determine A/R. (04 Marks)
¢. What is Poset? Discuss at least with four examples.

And let A = {1, 2, 3, 4, 12}. Consider the partial order of divisibility on A.

Then draw the Hasse diagram of the poset (A, <). {06 Marks)
d. If the poset is to be a Lattice, then what are the properties it should satisfy?

Hasse diagrams for two posets are given in the following diagrams. Determine with

reasons whether or not they an Lattices. 3 ' (06 Marks)
¥ 3 4 .
e
ad
b e B e
o (¢ 9]
Fig Q3 (d)-1 , . Fig Q3 (d)-2

4 a Let A={a,a,a}, B={b,h,b}, C={g,c,;}and D =A{d,,d,,d,, d,}. Consider the
following four functions, from 4 — B, A— D, B—C and D— B respectively.
1) fi=la; b,),(ay,b3), (a5, 8}
p 2 = {(a,d,),(ay,d)), (as, d.)}
1= (B 62), (Byy ), (B, )}
f4 = {(d1sb1)= (dzsbz)s(d3=b1)}

Determine whether or not each function is one-one, onto and every where defined.
{08 Marks)

b. Write a note on Hashing functions. (04 Marks)
¢. Discuss, in detail, the various functions that are used in computer science. (08 Marks)

5 a LetA={l1,2,34,506} -
Compute (4, 1,3, 5) © (5, 6,3)and (5,6,3) ° (4,1,3,5)

Show that the above two products are neither equal nor a cycle. (04 Marks)

b. Let A= {ay, d2,.cnvn.. a,} be a finite set with n-elements, n = 2. Then prove that
! . w! " ' .

. there are 5 even permutations and £y odd permutations. (06 Marks)

c. Discuss about the composite functions and hence solve the following problem.
LetA=1{1,2,3,4}, B={abc} and C={wxy z}
With f4—~> B and g: B -»Cand is given by '
f={(1,a),(2,),(3,5), (%)}
g ={(a,x),(b. ) (c,2)} then find g = f. (04 Marks)

Contd....3
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d.

o e

Given A = {1, 2, 3}, write all the permutations of A,

Then compute i) P,! and ii) PsoP,
And show also that P; o P, =Ps (06 Marks)
Write a short note on Binary operation and their properties. (06 Marks)
Define a group, and also explain what is Abelian group? (04 Marks)
What is cyclic group? Explain, and hence, show that the group (G, *) whose
multiplication table is as given below is cyclic. (06 Marks)
*ia b ¢ d e f
ajla b ¢ d e f
blb ¢ d e f a
cjc d e f a b
dld e f a b ¢
ele f a b ¢ d
fif a b ¢ d e
Explain Lagrange’s theorem.
If G is a group of order n, anda € G,
Prove that ¢" = e (04 Marks)

Define the following terms with respect to coding theory.
1) Parity check code
ii) Hamming distance
iii) Group code
v} Generator matrix (08 Marks)
The parity-check matrix for an encoding function E : Z,°-77,% is given by,
101100

H={11 0 01 0

. 1 6100 1
i} Determine the associated generator matrix.
if)  Does this code correct all single errors in transmission? (04 Marks)
Given R as a non-empty set with two closed operations, denoted by + and e, then
explain when (R, +, o) will be a ring, (04 Marks)
Explain, briefly the encoding and de-coding of a message. (04 Marks)

. If A and B are two sets, then define the following term (Use Venn diagrams)

i) Union of two sets. iil)  Intersection of the two sets.
i)  Symmetric difference iv)  Compliment of B with respect to A. (06 Marks)
Explain when a relation R on a set A is

i)  Reflexive : ili) Symmetric
i)  Anti-symmetric - iv) Transitive (06 Marks)
with a simple example for each.

Write a short note on “Linearly ordered set”. (04 Marks)

1 23 456 7 8
346 5 21 8 7
ofthesct A={1,2,3,4,56,7,8  asa product of disjoint cycles. (04 Marks)

Write the permutation P = (

kREREk
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Third Semester B.E. Degree Examination, January/February 2006 |

Computer Sciénce/lnformafion Science and Engineeting
Discrete Mathematical Structures =

Time: 3 hrs.) : . : o e e (Mo Marks - 100

1. (@ Determine the sets A and B, given that A - B={1,2,4), B-4={78),and

3.

Note: 1. Answer any FIVE tull questions.
- 2. All questions carry equal marks.

AuB= {17234555718)‘9}; _ _ -(4 Marks)
() Provethat: AA B — AAB = AAEB _ . ) © {6 Marks)

(©) The freshman class of private engineering college has 300 students.” if is known
- that 180 can program in PASCAL, 120 in FORTRAN. 30 in O1+,12 in PASCAL and
C*+, 18 in FORTRAN and C*+, 12 in PASCAL and FORTRAN., and 6 in all three
languages. If two students are selected af random, what is the probability thert
they can i) both program in PASCAL ? i) both program only in Pascal. - (6 Mearks)

() Prove that 4n < (n? - 7) for all positive Integersn > 6. o (4 Marks)

@ If statement ¢ hds the truth value 1. determine ail frufh vc_:iu_é assignments for the
- primitive statements p; r and s for which the tiuth vaue of frhe'-sfofemen_f.

g - {9 pVT)'/\—| -3}]. /\{ﬁ s~—>(.¥| r/\q)} . ' (4 Marks)

- (b) Define tautology. Prove that, for any prqposh‘i_ons P, g, 7. the compound proposition

(p=g)r(g=r))isa tautology, _ | a (6 Marks)
(¢) Prove the following logiéof eqdivcrlences without using fruth tables :

D opvipalpvg)]e=p ,

N = {pvglariv— ¢ <_:_»§/\r {6 Marks)

@ Test whether the following argument is'vallid :

If interest rates fall, then the stock market will rise. The stock market will not rise.
Therefore the inferest rates will nof fal. (4 Marks)

{a) Consider the following open statemenis with the set of alf real numbers as the
universe

Cple) x>0, q(z): 22 >0
()22 -3z-4=9, s(z) :2?-3> 0,
then find the truth vdiues of the following staterment.
D J2fp(a) Ar(e)]
D vzip(z) - q(zc)]
i) vz g(2) — s(z)] (6 Marks)

Contd.... 2
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Write down the following proposiﬂcﬁna in symbolic form, and find its negation.
) For all integers =, if n is not divisible by 2, then n is odd.

iy All infegers are rd’noncl numbers and some rational numbers are noft infegers.
(7 Meitks)

For the universe of all peogle, find whether the foliowing is a valid 'drgumenf :

All mathemotics professors have studied calculus
Ramanuian is a mathematics professor
Therefore Ramanujan has studied calculus. (7 Marks)

Define cartesian produc’r of two sefs. For any three non-empty setfs A, B, C prove
that Ax{(B-C) = (AxB)-(AxC) S (6 Marks)

Let 4 = {1,2,3,4,6} and R be arelation on A defined by eRbfand only if ¢ is a
muttipie of b. Write down the relation matrix M ( R) and draw its digraph. (6 Marks)

IfA=1{1,2,3,4} and R,5 are Trelations on A defined by
R={(1,2),(1,3), (2,4), (4,4)}, §={(1,1)(1,2) (1,3)(1,4), (2,3) (2,4)} find

RoS, SoR, R* and §2. ' (4 Marks)
Let A = {a,b,c,d, e}. Consider the partition P = {{a, b1, {c,d}{e}} of A Find the
equuvcionce reiaﬂon lnduclng this pariition. (4 Marks)

let 4 = {1,2,3,4,5} Define a relation R on AxA by (ml,yl) R(mz ¥ ) if and
only if &y + y1 = 5 + Yo '

D Verify that R is an equivalence relation on 4 x A
iy Determine the equivalence classes [(1,3)], [(2,4) and [1,1]] (6 Marks)

Define a pcmcﬂy ordered set. If R is a relation on the set A = {1,2,3,4} defined

by @Ry if = divides y. prove that (4, R) Isa pose’r Draw its Hasse dlcgrcm
_ {7 Marks)

Let A be aset and B ¢ 4. Define ) Least upper bound of B iy Greatest lower
bound of B. Consider the poset whose Hasse diagram is shown below
Find LU B and GLB of the set B = {e¢,d, ¢}

{7 Mcaiks)

Prove that, a function f: A —— B'is lnverhble if and only if it is one-one and onto.
(6 Marks)

1 23 45 6}y ' .
atn = —
latp = (4 35 1 2 6) be a permutation of the set A = {1,2,3,4,5,6}.
D Write p as a product of disjoint cycies

it  Compute p—1

i) Compute p? and p?
Contd.... 3
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v} Find the smallest integer k such that pk =1, (7 Marks)
Define characteristic funtion. For any sets A, B confained in a universal set I7, prove

that:

D fle)=1-F4(=)

D fanp(e) = f4(z)- fg(z) (7 Marks)
Define an abelian group. Prove that a group G is abelian If and only if {ab)? = 252
forala,b e Q. 6 Marks)

Prove that, if H is a non empty subset of a group G, then H is a subgroup of G if
and only if

D foralebe H, abc H and
i fordlacH, alecl (6 Marks)

Define left and right cosets. State and prove Logrcnge‘é theorem, @ Marks)

Define aring. if R is a ring with unity and a, b are units in R, prove that ab is a unit
in R and that (ab)~1 =p~14-1, (6 Marks)

ff:G—H, ¢g:H — K are homomorphisms, prove that the composite

function gof : G — K, where (gof) z} = g(f(z)). s @ homomorphism.
(6 Marks)

Define a group code. Let E : sz — Zzn. e an encoding function given by
a generator matrix G or the associated parity - check matrix H. Then prove that

C = E( sz) is a group code. ‘ {8 Mcirks)

LA 3K ¥
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Third Semester B.E. Degree Examination, July 20604

Compuier Science and Engineering
Discrete Mathematical Structure

Note: L A4nswer any FIVE full questions.

Define a set, subset, empty set, universal set, power set and symmettic 41

Give one exampie for each.

Prove the following:

i) An{BUC)= @mmuumﬂ

iij A-B=A-(4nB) .

and verily the above using Venn diagram also.

Ina lang*sag\. survey of 100 students, it was found that 37 know Tamil,
- Kannada, 43 know Telugu, 50 know Tamil and Telugu, 7 know Tamil and Kanrads,

ik

i€ know Kannada and Telugu, 3¢ don’t know any of the three languagss. Dater:

iy The nunber of students who know all the three languages.

186 Ma E‘n’f:‘}

{4f Marks)
d‘ ? ’{ﬁ‘.}"‘. &

it} The number of students who know exactly one of the three Tacy oo

Explain Tataulogy and contradiction, check whether the following is tsta oo

coniradiction.
 pvilgur)o{pngviprr)
iy prigu ?)%iipv.g)ﬂ(pvr:’s
E: pimn PONF and PCNF with exnmp'es.
Find ONF and CNF for the expression,

~lpv gl (pg)

State and explain pigeon hole principle.
Prove by mathematics! mfiz,.ct ion,
y .
nlee
P4 7.3,54. . +r = ___{_U-___.}.

......... -
fu

n how many ways a committee consisting of three men and two worres

from seven men and five women.

I A and B ars finite sets, prove that

AU By=nlA) i—r«{&’;--n'\ﬁin B
Dietine Cartesian prcauct Partition. and relaticn with sxamples.
Drefine mrlahs prspe,uec of reiation.

LetA={1,2,3,4 6}and let F be the relation on 4 defined b “x divides o

i an X as a sgt of ordered pair:
i} Draw the directed graph,
iy Find the inverse relation B of 4.

-.'*-n

Bay
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% a Prove ther the congrience relation is an equivaience relativa. (06 Marhe;
B Letd= {1,234, B=(01, 23 {2, 3 (3, 4) (&, 17}, find the wansuive closure
. lei R be an equivalence relation on a set 3, then prove that the quoti=.« 5/
nariition of §. G Facho

e

oo

o

‘3

Define functicn, one to one, ontc as.. give one example for each.
Let 4= {1, 2,3} then write all perroutation of 4.
Letfr R be deim d by f{x) = 2x-3 now f is one to one and onto: hence [
inverse function £ Find 5"“.

Define Foset with an exampile.

Define rosximal element, minimai clement, greatest clemen’ and
exarmples.

Let §={a, b, c} and 4 = P(S). Write the powerset of § and dravi ¢

Diefine ssmigroup, moneid, mroup and atwelian group with exampley
Prove that the set G= {5, 1, 2,3, 4} is 2 finite ahelian grous of order &

module 5 as composition. I

ededeved
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Third Semester B.E. Degree Examination, July/August
Computer Science /Information Science and Engineering

vsn [ [ [ | [ ]| \ \

Time: 3 hrs.] o . - " [Max.Marks : 100

Note: Answer any FIVE full questions.
L (a) Determine the sets A and B, given that
A-B={1,3,7,11}, B- A=1{2,6,8} and AN B = {4,9
"‘(bj'pfbveméif:'. & S ' N
AAB =(BnA)u(AnB)=(B_ A)u(4A- B)

(4 Marks)

(6 Marks)

() A survey of 500 televisions viewers of sports channel produced the following
information ; 285 watch cricket, 195 watch hockey, 115 watch foot ball, 45 watch

cricket and foot ball, 70 watch cricket and Hockey, 50 watch Hocke

ball and 50 do not watch any of the three kinds of games.

i)  How many viewers watch exactly one the sports. -

“(d) By mathematical induction, prove that li > 2"~ for all integers n > 1.

1) . How many viewers in the survey watch all three kinds of games?

y and foot

(6 Marks)

(4 Marks)

2. (a) Define tautology and contradiction of .awcompoun'd proposition. “Prove that, for

any propositions P g, t_he compound proposition ]

(b) Prove that [(Tpv ) A (pA (prg))] & prg -
Hence deduce that (Opa g)v(pv(pvg) lepvg

(c) Define the following : . .
Rule of syllogism i) Modus pones i) Modus tollens, =

o g= ) ~ (o) = (p )] is a tautology, .

(8 Marks)

(6 Marks)

* Test whether the following argument is valid : If | dr'iye“fo_.\'(\_r.drk, then T will
arrive tired. [ am not tired (when T arrive at work) Hence, I donot drive to work.

3. (@) Define: i) Open sentences  ii) Quantif_iers.

(6 Marks)

Write down the following proposition in symbolic form, and find is negation :

“If all triangles are right?azfl:gled, then no triangle is equiangular”.

(7 Marks)

(b) Find whether the folioWiﬁg 1s a valid argument for which the universe is the set

of all students. ,

No engineering strident is bad in studies.
Ram is not bad/in studies,
Therefore, Ram is an engineering student.

(7 Marks}

Contd.... 2
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() Give :
i) A direct proof
ii) An indirect proof and
ili) Proof by contradiction, for the following statement :
“If n is an odd integer, ﬂlen {n + 9) is an even integer”, _ (6 Marks)
4. (a) Let A = {1,2,3} and B = {1,2,3,4}. The relations R and 5 from A to B are

represented by the following matrices. Determine the relations R, RuS§ and
Rn S and their matrix representations.

1 01 0 1111
6 0 0 1|, MS)=|0 0 0 1], (7 Marks)
111 0 01 0 1

(b) Let A={1,2,3,4} and R a relation on A defined by

R ={(1,2), (1,3),(2,4),(3,2),(3,3),(3,4)}. Find R? and R®. Write down the
graphs of R, B? and R®. _ {6 Marks)

(¢) Define the following with one example each :

M(R) =

i) - Reflexive relation
i) Symfneﬁic .i'elatio'n |
ili) Antisymmetric relation.
let R aind S be relations on a set A. If R and S are symmetnc, prove that Rn §
also is symmetric. {7 Marks)

5. {(a) Define an equivalence relation with an example. Let 4 = {1,2,3,4,5}. Define a
relation R and A x A by (&1, ) R{we, o) if 21 + Yt = —|— . Verlfy that R is
an equivalence relation on-A4 x 4. S (6 Marks)

(b) Define a partial order on a set A with an example. let 4 = {1,2,3,4,6,12}. On _
A, define the relation R by aRb if a divides b. Prove that R is a partial order on -
A. Draw the Hasse diagram for this relation. _ (7 Marks)
(¢) Let Abeasetand B C A. Define
i) Least upper bound (L u B) of B.
ii) Greatest lower bound (G'LB) of B.

- Consider the poset whose Hasse diagram is shown below Fmd L v B and GLB
of the set B = {c,d, e}.” - {7 Marks)

Contd.... 3 =
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6. (a) Define a function from a set
function. Let A and B be fin
functions are possible from
{B|=3 whatis | A?

A to the set B. Distinguish between a relation and a
ite sets with | 4 |= m and | B |=n. Find how many
A to B? If there are 2187 functions from A to B and

(8 Marks)

(b} Define stirling number of the second kind. Let 4 — {1,2,3,4,5,6,7} and B =
{w,z,y,2}. Find the number of onto functions from A to B. {6 Marks)

() Define :

Permutation function 1) Characteristic function.

. 1 3
G‘Venpz(z i 3 f g

g) » compute p 1 and p—2. {6 Marks)

7. (a) Define an Abelian group. Let (G, +) be the set of all non-zero real numbers and

let @+ b = Lab. Show that (G, +) is an Abelian group. {8 Marks)

(b) Define a subgroup. Let G be a group and G = {z € Qlzy = yz for all y ¢ @}
Prove that @, is a subgroup of G. (6 Marks)

(¢) Define a cyclic group with an example. Prove that every cyclic group is abelian.
{6 Marks)

theorem, {6 Marks)

8. (a) State and prove Lagrange’s
(b) Define homomorphism and

isomorphism in a group. et f be a homomorphism

from a group @, io a group G'y. Prove that |
i) Ife; is the identify in Gy and e, is the identity in G, then fe;) =e,.
) fla )= [f(a)]"! for all g ¢ Gy. (8 Marks)

(c} The generator matrix for an

1 0 01 1
G=10 1 0 0 1
6 01 1 ¢

encoding function E : 23 Z{ is given by

0
1
1

Find the code words assigned to 110 and 010. Also obtain the associated parity

check matrix.

(6 Marks)

B % on
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Third Semester B.E, Degree Examination, January/Fe_bruary' 2005
Computer Science Mnformation Science and Engiheering

Discrete Mathemat_ical Structures

Time: 3 hrs.] ) o . _!l\fla)_;.[vlarks IGO0

Note: 1. Answer any FIVE Jull questions,
2. Missing daia may be suitably assumed,

L @ na survey of 120 passengers, an ajtline found that 48 enjoyed wine with fhejr
meals, 78 enjoyed mixed drinks, 66 enjoyed iced tea. In addition, 36 enjoyed any
given pair of these beverages and 24 enjoyed them all. If fwo passengers are
selected at random from the siirvey sample of 120, what is the probability that

they both want only iced tea with {heir meals? : {7 Marks)
) Foralln ¢ 2+, show that if n > 24 then n can be written as a sum of 5's and /
: or 7's, - _ (6+1 Marks)
(¢} Show that AUB = An % where 4, B ¢ . ' {6 Marks)

2. (a) tf a band could not play rock music or the refreshments were not delivered on
time, then new year's party would have been canceled and Alicia would have
been angry. If the party were canceled, then refunds would have to be made. No
refunds were made therefore the band coutd play rock music. Convert the given
argument into symbolic form by using the following statement assignments,

P : the band could play rock music

q : the refreshments were delivered on time
r: the new year’s party was canceled

s © Alicia was-angry

t: refunds had to be made

Establish the validity of the arguments using rules of inferénce. (8 Marks)
(b) Verify that p - (g - ) = {p — q) = (p— )| is tautology. ' (4 Marks}
(¢} State any four rules of inference and give an example for each, {8 Maiks)
3. (a) Simplify the following compound statements uéing laws of Iogic. Mention the
reasons’: _ _
Do (pvar T (T pvg) |
w7 {pvgiaryy 7 q) A o {4+4=8 Marks)

(b) Let the universe comprise of all integers
) Given p(z): z is odd ; g(z) 1 2? - 1 is even

Express the statement “If 2 is odd then z2 . 1 is even” in symbolic form
using quantifiers and negate it .

i) Ifr(z):2241= 5is(2) : 22 = 9 are open sen tenced, obtain the negation of
the quantified statement I z[r(z) A s(z)] ' (4448 Marks)
() For any two statements pand g, prove that '
"J(pTg)<=:>(_lpi_1g). . - @ Marks)
4 (@ ¥Risan equivalence relation on A and T,y € A then show that the following
statements are equivalent

Contd.... 2
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i)z € |z i) cRy if f [z] ={y] . o
i) [2] =[y] or [z]nly] = ¢ (2+434=10 Marks)

(b) Let T be the set of all triangles. Define a relation R on T by t1Riy if £ and 1y

have an angle of the same measure. Verify whether R is an equivalence re[la&ion.]
' : : 4 Marks

(lc} Draw the digraph G = (V,E)whereV = {a, b,c,d, é, fYand E= {(a,b),(a,d),(b,c),
(b,e),(d,b), (), (&,0); (& £), (£, D)} | o

(@ U ={1,2,3,4,5}, A={1, 2,3}, B = {2,4,5} determine the number of relations

from A to B. (2 Marks)
5 (a) Verify that (A, R) is poset and draw its Hasse diagram where u = {1, 2', 3LA=
p(u) and R is a subset relation on A. ' (4+4=8 Marks)

(b} Topolgically sort (A, R) where
A=1{2,3,5,7,11,6,12,35,385}

R ={(z,y) | exactly divides ¥} . o (6 Marks)
(c) Prove or disprove the following statement TF (A, R) is lattice then it is a total
order. ' : : (2 Marks}

(d) Given R = {2,3,6,12} and relation defined on A by Hasse diagram, find
lub{2,3}, glb{2,3}, 1ub{2,12}&gld{6,12}. Is (A, R) a lattice? If not give reasons.

. (4 Marks}

6. (a) Let A= {1,2,..;3',_4,5,6} show that _
(4,1,3,5) 0 (5,6,3) # (5,6,8) 0(4,1,3,5) (6 Marks)
(by Let f,g,h: R — R where f(z) = 332';9(58) — z + 5;h(z) = /2 2 show that
(hog)of = ho(gof). ' (4 Marks)
(o) Afunction f : A— Bis invertible iff it is one-to-one and onto. Prove this stat%nﬁm}(t.)
. . arKs
(d) Given 4 ={1,2,3,4}and f: A A defined by f = {(1,2),(2,2),(3,1),(4,3)},
find f2. . (2 Marks)
7. (a) For any group G prove that G is abelian iff (ab)? = a20? va,be G. = (8Marks

(b) Define left coset and right coset, State and prove Lagrange's theorem.
. (242+4=8 Marks)

(¢) If Ris a ring with unity and a, b are units of R, prove that ab is a unit of R and %
(ab)_l’_: b—ta Ll (4 Marks) |

8. (a) Define the binary operation 0 on Z by
zQy=z+y+1.
Verify that (z,0) is an abelian group. (8 Marks)

(L) Let (G,0)&(H,*) be groups with respective identities eq&ep. Iff 1 G — His
homomorphisim, then show that .

i fleg)=eg i) Flay=[f(a)] ! waeG ' {4+4=6 Marks)
* (0) Prove that in a group code, the minimum distance between distinct code words
is the minimum of the weights of the non-zero elements of the code. (4 Marks)

shek W XN
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Third Semester B.E. Degree Examination, January/February 2005

Computerllnformation Science and Engineering
(Old Scheme)

Discrete Mathematical Structures

Time: 3 hrs.] - o | - [Max.Marks : 100

1

Note: 1. Answer any FIVE questions.
2. All questions carry equal marks.
(@) Define the following with examples :
1)  Symmetric difference |
i) Complement of sets _
iii) - Power set - K S RS o (6 Marks)
(b) Show that for any two sets 4, B, &C R

) A-(AnB)=A-B _ . _ ‘
) Au(BnC)=(AuB)n(4uC) - (6 Marks)
(¢} In a survey of 260 college students, the following data were obtained.

64 had taken mathematics course

94 had taken computer science course

58 had taken business course

28 had taken both mathematics & business course . .

26 had taken both mathematics and computer science course
22 had taken both computer science and business course

14 had taken ail three types of courses

a) How many students were surVé_yed who had taken none of the three types of

courses? L
b) Of the .studentsl surveyed, how many had taken _or}ly a computer science _cgul\ﬁgs’.;
(@) Show that n3 + 2n is divisible by 3. (4 Marks)
(b) _Solve”recurrence relation ap = ay,_;+n witha; =4 | _ " (6 Marks)
(© Show that B |

i) P—*(Q-—>R)<::~P—,—‘»(I‘QUR)<:>(PGQ)—-»R

i) (TPn{T'@nR)uU(QNR)U(PNR)«— R (6 Marks)
(d) Define tautology and contradiction with example. | ' (4 Marks)

(a) Show that, if any 11 numbers are chosen from the set {1,2,...20}, then one of
them will be a multiple of another. (6 Marks)

(b) In how many ways can six men and six women be seated in a row, if,
i) any person may sit next to any other
- i) men and women must occupy alternate seats. {6 Marks)

Contd.... 2
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| USN
Third Semester B.E. Degree Examination, July/August 2005

Computer/Information Science and Engineering
(Old Scheme) ' '

Discrete Mathematical Structures
Time: 3 hrs.] ' - [Max.Marks : 100
Note: Answer any FIVE full questions. -

. (@) K AandBare any two finite sets then prove that A (A —B)=AnB. (EMarky
‘(b) Defme and glve the examples for each ' '
' i) Power set ii) Finite set iii) Null set e (6 Marks)

() How many different eleven person cricket team can be formed each containing 5
female members from an available set of 20 females and 6 male members from
an available set of 30 males. o : (4 Marks)

- (d) Define extended Plgeon hole principle. Show that if any 30 students are selected,
' then you may choose a subset of 5 so that all 5 were born on the same day of
the week. _ (4 Marks)

2, (a) Prove by mathematical induction

20112 | |
134234 3% 4 4 0¥ = 2ERFLT | (7 Marko

(b) Defme
S Tautology
- i)} Contradiction
m) Cohﬁngence R
Give an exam'p'les for each. : o : (6 Marks)
(c) Find the negation of the following statement . : =

“All odd numbers are not ptime numbers and some pr1me numbers are even”
(7 Marks)

3. (a) List and explain the properties of relations with examples._. _ - (6 Marks)
(b). Fﬁld the domain, range, matrix and digraph of the relation R .
A=1{1,2,3,4,6} = B aRb iff a is a multiple of b. (8 Marks}
(¢) Let A= B ={1,2,3,4} and R is the relation on A given.by '
R={(1,3),(2, 1)’ (2, 3):(3: 1), (3_,2)’7(3&4)(% 2)}
Compute
iy R
ity Digraph of R~1
iii) Matrix of R | . (6 Marks)
| _Coﬁtd.._.. 2
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4.

(a) If #: A — B is one-to-one and onto function then prove that ! : B — A4 is also
one-to-one and onto. (6 Marks}

by Let 4 = {1,2,3,4,5,6} co:mpute

) (41,35 00,63 e
i) (6,6304135 . ” (6 Marke)

() Prove that the product of two even permutations is even. (6 Marks)
(a)- Define :
i) POSET iy LUB
iii) GLB . iv) Lattice -
v) Hasse diagram
{10 Marks)
(b} Is the POSET A {2,3,6,12,24, 36 72} under the relation of d1v151b111ty a Lattice.
© (6 Marks)
- (c) State and explam different properties of Lattice. - - . . . (4 Marks)
'(a) Show that 1f nisa poslhve integer. and £2 where Pisa prlme number, then
Dy, is not a Boolean Algebra. . _ (8 Marks)
() Let P(a: y,2) = ((zAay)v (y/\z)) find the truth table for the corresponding
function f: A; — A. w . (8Marks)
(c) Define : |
iy Groups

ii) Semi groups o _
Give examples for each : _ {8 Marks)

(a) Let (S +) and (T, ) be monoids with identicle e and e respectnvely Prove that
if f:8 — T be an isomorphism then f(e) = el. - © (8 Marks)

(b) Let G be group. Prove that each element a in G has only one inverse in G.(6 Marks)
(c) Let G be a group and a& b be elements of G. Prove that
) (el)yl=0a L , o o
i) (ab)l=a 1571 T M

Write short notes on:

2) Watchall Algorithms

b) Characteristic function -
c) Monoids ‘ _
d) Recurance relations - . -~ S {4x 5=20 Marks)

$k ¥ W
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Third Semester B.E. Degree Examination, January/February 2004

Computer/Information Science and Engineefirig_. ,
| - ©WSscheme)
Discrete Mathematical Structures
Time: 3 hrs.] AP [Max Marks : 100
~ Note: Answer any FIVE full qdestions._ - o
- 1. (a) Show that for any two sets A and B
)  P(A)uP(B)c P(AuB)

i} P(A)DP(B)EP(AHB) S {5 Marks)
(b) Define the characteristic function of a set and prove that
Taep=fa+Fp-2f4fp. (5 Marks)

(© Let A ={+,x; a,b}. Then show that the following expressions are regular over
i) a+bz(a*VD). ' o ' o [

D (@Wt)yabr). o S GMaky
(d) Prove by mathematical induction that 5 o :

2. (a) State pigeonhole principle. Prove that if any 14 numbers from 1-to 25 are choosen
then one of them is a multiple of another. : . (5Marks)

(b) Five fair coins are tossed and results are recovered, . :
i)  How many different sequences of head and tail are possible?
- if) ~ How ‘many of the sequences in (i) have exactly one head recorded?
ili) How many of the sequences in (i) have exactly three head recorded? (5 Marks)
(c) Currently, telephone area codes are three digit numbers, whose middle digit must

be 0 or 1. Codes whose last two digits are 1's are being used for other purposes.
With these conditions, how many area codes are available? (5 Marks)

(d) If the characteristic equation 2% —r;z—r, = 0 of the relation ap, = r, I Y N

has a repeated root s, then show that an = (%4 vn)s™ is the explicit formula for
the sequence, where u & v depend on the initial conditions. (5 Marks) =
3. (a) Define : ' ' _ o

i) predicate; ii) universal quantifier iii) essential quantifier.
- Let 4 = {1,2,3,__4,5,}._ Determine the truth value of each of the following -

statements. ]

D Jzcd(z+8=14) i) (va e Afz+8<14). . (5 Marks)

(b) Let n’ be an integer. Prove that if n? is odd then nisodd. - (5 Marks) f
(¢) Prove the implication property | o _
P=(gar)=(p—g)a(p—r). - (5 Marks)

|

(d) List all partitions of A = {a,b,¢,d}. 7 (5 Marks) g
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Third Semester B.E. Degree Examination,_January/February 2004
- Computer Science /Information Science and Engineering
Discrete Mathematical Structures .
Time: 3 hrs.] ' o 'fMax.Marks 0 100

Pagm/r

Note: Answer any FIVE full guestions.
All questions carry EQUAL marks.

1. (a) How many rows are needed for the truth table of the _c_orﬁpouﬁd statement
vl a) o (Nras)—g. T
where p, ¢, 7, s and ¢ are primitive statements? o . (2 Marks)
(b) Define tantology. Prove that I : - '
(PYAT (TPAT QAR v (1 22T Qv (T Pr )
(c) For any two statements p and 'g,'prové thét_ _
- et q)_ & (Ipi 19 | I (4 Marks)

{d) State whether the arguments given below are valid or not. If an argument is
valid, identify the tantology or tantologics on which it is based.

i) If I drive to work, then T will arrive tired.
I am not tired when I arrive at work,
Therefore I do not drive to work.

i) T will become famous or Iwill not become a muéic_iein. o
I will become a musician. . e ST
Therefore T will become famous. : . : (6. Marks)
2. (a) For the universe of ali integers, let p(x), q(x), r(x), s(x) énd t(x) 'de;i.o'te the follo_wing
open statements. - - R S :
plz): x>0
q(z) : z is even
r(z) : z is a perfect square
s(z) : z is divisible by 3
Hz) : & is divisible by 7 |
Write the following statements in symbolic form.
i) At least one integer is even. -
ii) There exists a positive integer that is even, =
i) If z is even, then z is not divisible by 3.
iv) No even integer is divisible by 7.

v) There exists an even integer divisible bys = | (5 Marks)

Contd..,, 2
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(b) Let p(z),q{z) and r(z) denote the following open statements.
p(:ﬂ):xz_Tm—i—lO:b o .
g(z):z? -22-3=0
r(z):2<0
Determine the truth or falsity of the following statements when the universe

contains only the integers 2 and 5. If a statement is false, provide a counter
example or explanation.

i) wvelp(z) 7| r(z)]

ii) wzig(z) — r(z)]

3 elgle) -r(=)] |

3 z[p(z) — r(z)] (4 Marks}

{c) Write the negation of each of the folléwing statements. For i) and ii), the universe
consists of all integers and for iii), the universe consists of all real numbers.

i)  For all integers n, if n is not divisible by 2, then n is odd.

ii) If k,mm,n are any integers where k- m and m —n are odd, then k—n is even.
iii) For all real numbers @, if |z -3 [< |,

then —4 < z < 10 (5 Marks)

(d) For each of the following statements, provide an indirect proof by stating and
proving the contrapositive of the given statement.

i) For all integers k and I, if.k{ is odd, then both k,! are odd. |

(i) For all integers k and [, if k +1 is even, then k and [ are both even or both
odd. ' . {8 Marks)

3. (a) For any three sets 4, B and C prove that
(A—B)AC-':A—-(BUC):(AWC)f(BmO) (8 Marks)

(b) Thirty cars are assembled in a factory. The options available are a transistor, an air
conditioner and power windows. It is known that 15 of the cars have lransistors .
8 of them have conditioners and 6 of them have power windows. Moreover, 3
of them have all three options. Determine atleast how many cars do not have
any options at all. , (6 Marks) -

g

(c) For all positive integers n, prove that if n > 24, then n can be written as a sum
of 5s and / or 7s. (6 Marks) *

4. (a) Ackermann’s function A(m,n) is defined recursively as follows:
-A(0,n) =n+1(n > 0)
A(m,0) = A{lm —1,1}(m > 0)
A(m,n) = A(m - 1), A(m,n-1}) (m,n > 0)
Prove that'A(l,n) =n+2forallne N {6 Marks):

(b) Define S{m,n), stetling number of the second kind. If m and n are positive:
integers with 1 < n < m, then prove that ;

$(m+1,n) = S(m,n—-1)+nS(m,n) (BMarks)f

(¢) Let f: A— B and g : B — C be two functions. If gof : A — C is onto, prove:'
that ¢ is onto and if gof : A — C is one-to-one, then prove that f is one-to-one.__

Contd.... 3m
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5 (a)

(b)

(o)

6. (a)

(b)

. (6 Marks)

A relation R on a set 4 is said to be irreflexive if (z,2) ¢ R for all ¢ cA Let R -

be a nonempty relation on a set A. If J7 is symmetric and transitive, prove that R
is not irreflexive. _ ' s {6 Marks}
123 45 6
2 4 3 1.5 ¢

Let 4 = {1,2,3,4,5,6} and p= ( ) be a permutation of A,

i)  Write p as a product of disjoint cycles.

ii) compute p=!

iii) compute p? _

iv} Find the smallest positive integer k such that pk =1y. (8 Marks)

If (A4, <) is a finite poset, prove that A has both a maximal and a minimal element.
: ' {6 Marks}

In the following problems, consider the partial order of divisibility on the set A,
Draw the Hasse diagram of the poset and determine whether the poset is linearly
ordered (totally ordered) or not, . -

) A=1{1,2,3,56,10,15,30)

i) A=1{2,4,816,32} O e e (6 Matks)
Consider the Hasse diagram of a poset given below. If B — '{'c, d, ¢} find, if they
exist : . S

i) all upper bands of B

i}  all lower bands of B

iii) the least upper band of B _

iv) the greatest lower band of B~ o . B § ) (6 Marks)

Contd.... 4
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() Let 4 = {1,2,3,4,5}. Define a relation R on A x A as (zy,y1)B(ze,y0) if
S s
i) Verify that K is an equivaience relation on A.
i) Determine the equivalence classes {(1,3)],[(2,4)] and [(1,1)]
iii) Determine the partition of A induced by R. (8 Marks)

7. (a) Let R = {s,t,z,y}. Define + and » making R into a ring by table i} for + and
by the partial table ii) for .

+ s txyli*|s t x¥y

s|s t x ¥ sis s s s
t;t 5y x t|s t - -

x|{x'y s t||x|s t - ¥

yly x t s vy | s - § —

Table (i) Table (ii).
Using associative and distributive laws, determine the entries for the missing
spaces (denoted by -) in the table for ¥ _ {5 Marks}
(b) Let @ = {g € Q| g # —1}. Define a binary operation 0 on G as a:Oy =z+y+zy.
Show that (G,0) is an abelian group. (6 Marks)
(c) State and prove Langranges Theorem. : - {9 Marks)

‘8. (a) For a group G, prove that the function f : G — G defined by f(a)=a"!isan
isomorphism if and only if G is abelian, {6 Marks)

(b) Let E : ZI* — Z™ be an encoding function given by a generator matrix G or the

‘ associated panty check matrix H. Prove that C = E(Z] ™) is a group code.
(8 Marks)

(¢) Prove that the set (0,1) ={z € IR | 0 < z < 1} is not a countable set. (6 Marks)

el ¥ ok
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Third Semester B.E. Degree Examination, July/August 2004

Computer/Information Science and Engineering
Discrete Mathematical Structures

Time: 3 hrs.] : . [Max.Marks : 100

1. (a) Explain fundamental products with reference to three given sets A, B.and C.

Note: 1. Answer any FIVE full questions.
2. All questions carry equal marks.

. _ {4 Marks)
(b) Explain symmetric difference of two sets. ~ = " {2 Marks)
“(c) ‘Explain duality with four examples, " SR 14 Marks)
(d) Given U = {1,2,3....9}
A={1,2,56}
B ={2,5T}
C ={1,3,5,7,9}
Find i) A*n C¢
i) Ae B
i} (BeC)\4 (3+3+4=10 Marks)
2. (a) Given R={(z,9) 1w 4+ 3y =12}
- i)  Write R as a set of ordered pairs.
ii) Find domain, range, inverse of R.
iii) Find R-R. ' J (2+4+2=8 Marks)
(d) A={a,b,c} R={(a,a) a, b) (byc) (e, c)}
Find reflexive closure, symmetric closure and transitive closure. {12 Marks)
3. (a) What is Pigeonhole principle? o o ~ (2Marks)
(b) Shirts numbered 'con'se-c:utively' from 1 to 20 are worn By 20 students of a class.

(c)

(©

When any 3 of these students are chosen to be a team from the class, the sum of
their shirt numbers is used as the code number of the team. Show that if any 8
of the 20 are selected then from these 8 we may form at least two different teams

having the same code number. . {10 Marks)
Prove that |

iy rnCr=nn-1C,_,

H) n1Cr=nCp_i+nCy . (44428 Marks)
If a set A has n elements prove that its powér set A has 2™ elements. (8 Marks)

Explain how explicit formula for a,, = K lap_ 1+ K2ay_o n>3
a =4a

Qo = b .
is obtained K1, K2,a,b are constants. (8 Marks)
Prove by induction method:
1 1 1 —_n ;
T+t eg+ R~ RAT {4 Marks)

Contd.... 2
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5. {a) Solve the recurrence relation, __
an—-2a /2+n 1 n>2 al—O

n-—zkwherek>1 } | _ - ”.‘iﬂ.Marks)
(b} Given \ S ' R '
f(n) = 1000+ n—n? +-logn ..
- g(n)=n*?
" Prove that f(n) = Og(n) (6 Marksl
{¢} If R is a relation on the set of integers defmed as R = {(a b); 3 divides a - b}
show that R is an equivalent relation. : (6 Marks)
6. (a) Find explict formula for the Fibonacci sequence by formﬁlating. © (8 Marks)
(b) Draw the Hasse diagram for factors of 36. _ (8 Marks)
(¢) Given Hasse diagram of a poset, find cotresponding matrix.. N {4 Marks)
7 -
! -2

'7 {a} Find the disfunctive normal form for P A (P — g) and fmd con]uctlve normal
form for P A(p — ¢) (8 Marks)

(b) Given A = {a, b}

ba b
(4 Marks)
Find whether A is a semlgroup or a monmd ]ustlfy your answer
{c) Prove that in a boolean algebra for any @ . - . _
1)avI_ I iiyaanl=0 di)avo=a -i_v),a/\I:a , (8 Marks)
8. Wiite short notes : o | L
| iy Tautology
ii) Warshall’s Algorithm
iil) Lattices
iv) One to one and onto functions _
v) Digraphs ' ) (5><4"=2_b'M'a.rks)

W W
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NEW SCHEME

_ USN |
Third Semester B.E. Degree Examination, July/August 2004

Computer Science /Information Science and Engineering

Discrete Mathematical Structures

Time: 3 hrs.] IMax.Marks : 100

Note: Answer any FIVE full questwns

. (@) Determine the sets A and B given that 4 - B = {1, 2 ,4}, B - A = {7,8} and
AUB ={1,2,4,5,7,8,9} {4 Marks)

(b) Using Venn diagrams, prove the following property of the symmetric difference :

| AA{(BAC)=(AAB)AC. | (6 Marks)

(9 P_roire by mathematical induction :

124324, '+(2ﬁ‘_1)2$ﬂg’7‘;1%ﬁn_‘|'11 o _ o ) ._ .- {5 Matks)

(d) A survey on a sample of 25 new cars Showed that the cars had the following
options :

15 cars had air conditioners
12 cars had Radios
11 cars had power windows
- 5 cars had airconditioners and power windows
9 cars had air conditioners and radios
4 cars had radios and power windows
3 cars had all the three options

Find the number o_f cars that had

i) only pbwer windows

il) atleast one option {5 Marks)
2. (a) By constructing truth tables, _ _
i) show that [(pv q)———» ] e [(p—ryalg—r)]
"ii) " Examine whether [(pV g) ~— 1] — [ir —1(pvg)] is a tautology. (8 Marks)
(b) Define the dual of a logical statement. erte down the dual of |
" (PVTO)/\(qVFU) (w\ sATy) 4 Marks
. (c) When is a conclusion p is said to. follow from the prémis_es Hy,Hy,....., Hp?

Let p,q,r be the primitive statements

p: Roger studies
q: Roger plays tennis
r: Roger passes in Discrete Mathematics
let Hy,Hy and Hj be the premises -
- Conid.... 2
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Third Semester B.E. Degree Examination, January/February 2003

Computer/Information Science and Engineering

Discrete Mathematical Structures

Time: 3 hrs.] IMax. Marks : 100

Note: Answer any FIVE full questions.

1. (a) Given U = {1,2,3,4,5,6,7,8,9}
A:{1127476a8}

B = {2,4,5,9} and C = {zlzis a positive integer such that %< 186},
Compute i) AU B i) BeC . _ ' {4 Marks)

(b) Prove that the set of all real numbers in 0, 1) is uncountable. : (5 Marks)

{c) I fy and fp are characteristic functions of the sets A and B,
Prove that f 4ng = fa In (5 Marks)

(d) In a survey of 260 college students, the following data were obtained :

64 had taken mathematics course

94 had taken computer science course

58 had taken business course :

24 had taken mathematics and business courses

6 had taken mathematics and computer science courses .

22 had taken computer science and Business cOurses.

14 had taken all the three courses.

Find the number of students who had taken

i) none of the courses . .

i} only the computer science course. o ' {6 Marks)

2. (a) State the rules for fréming regular: expressions. Show that o :
a+ b(ab)*{a x bva) is.2 regular expression on A ={+,z,ab}. - (5Marks)

(b) Prove by mathematical induction.:
2 2 ' '
13 +23 4 b= il o _ . &Madke)

(c) Find the number of ways in which a committee of 6 people can be selected from
a group of 10 people if one of them is to be desigpated as the chairperson of the

committee. {4 Marks)
(d) Solve the difference equation _ _

an = 3anm1 - Qan_z, given that a = 53 and (L.g =3 . {6 Marks}

3. (a) Using rules of inference, show that Rvs follows from : _

C‘VD,CVDT—*'—W H, H — AA 7} B and AA B —— RVS. - {7 Marks)
(b) Obtain the disjunctive normal form of (7| P — R)A(a +— P) - (Maks)
(c) Let A and B be two matrices of order n, Let P(A,B) : A+ B =In. .

Show that the truth value of w4 2 BP(A,B)isT. - . {6 Marks)

4. (a) LetR and S Ee the relations, defined on A = 1;2, 3}, whose matrices are

1 0 1 _ .o 11
Mo=10 1 1| end Mg= 110
R s
g 00 : 0 1 0
Obtain the matrices of the relations B, R~ and BN 5. {6 Marks)

Contd.... 2
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(b) If Rand S are equivalence relations on 4, show that Rn S is also an equivalance
relation on A. Give an example to show that RU $ is not an equivalence relation -
on A. : - {8 Marks)

(¢) The relation R = {(a,b),(a,c),(b,b),(d,d), (b, e),(c,d),(d,e),(e, )} is defined

on 4 = {a,b,¢,d, e, f}. Obtain th relation R? without computing M Rz. Mk
arKs

5. (@) If A=1{1,2,3,4} and |

- R={(1,1),(1,3),(3,2).(3,4), (4,2)},

§=1{(2,1),(3,3),(3,4),(4,1}}

Compute SoR, RoS.

Also find |4X A — (RoR)| (6 Marks)

(b} Describe Warshall’s algorithm for obtaining the transitive closure of a relation R
starting from its adjacency matrix M R _
Using Warshall’s algorithm, Compute the matrix of the transitive closure of the
relation whose adjacency matrix is -

0 0 0 0 13
0 01 0 0
MR =(1 0. 0 0 0 {10 Marks)
' 0 01 0 0
1o 1 0 0 0

(c) Obtain the equivalence relation R induced by the partition
{1,2,3},{4,5}} of {1,2,3,4,5} ' {4 Marks)

e 1234756 1 23 4 56
- @ G“’enpl(z 315 4 6) Pz_(632' 5 4 1)
i) Compute P20P1—1

ii) Express P; as a product of transpositions. (7 Marks)
(b) Show that if seven numbers are selected from 1 to 12, then two of them will add
up to 13. : (7 Marks)
(c) Explain the advantage of using Hashing functions for storing and accessing a
large number of data records in a computer, {6 Marks)
- '(a) Define a Poset and explain how it can be represented in a Hasse diagram. Give
an example. {7 Marks)
(b} Define a lattice. Let I be the power set of a set. Show that (L, C) is a lattice
where C denotes the partial order “is a subset of *. {7 Marks)
{c) For any lattice (L, <) prove :

av(bvC) = (avb)ve _ (6 Marks)
(a} Define a semigroup and a monoid. Give an example each. (4 Marks)

(b) If (G,+) is an abelian group, show, using mathematical induction, that
(axb)™ = a™ 4 b7, (5 Marks)

(c) Let (5,+) and (T,+') be two monoids with identities e and ¢’ respectively. Let
f+8 — T be an isomorphism from ($,+) to (T','). Show that f(e) = e,fsM k)
- _ _ arks,
(d) If Gy = (4,%) and Gy = (B, ') are two groups, define the associated product--
group Gj3, identifying the identity of G'3 and the inverses of elements of G,
B % (5 Marks)



Page No... 1 | o o CSI32

| USN | | mENEEN
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Computer/Information Science and Engineering
Discrete Mathematical Structures

Time: 3 hrs.] o [Max.Marks : 100

Note: Answer any FIVE full questions,

1. (a) Define:

i a.p_oWer_set_' S
if) Partition of a set . -
iti) Symmietric difference of two sets _ o
_ iv) Union of two sets each with an example, S | {8 Marks)
(b) A computer company must hire 25 programmers to handle system programming
jobs and 40 programmers for application programing. Of those hired; ten will be
expected to perform jobs of both types. How many programmers must be hired?

: ' (6 Marks)
(c) Prove by mathematical induction L :

. : - : " (6 Marks)

LA ' T

Jhto= A
- B =T
. (a) Explain the following, each with an example .
i) conjunction ii) disjunction iii) proposition. {6 Marks)
(b) Prove that n + 1C,p = nCy_y +nCr _ (8 Marks)
(c) Slléow that if seven numbers from 1 to 12 are chosen, then two of them add( up t(;
. ’ 6 Marks

- (a) If Ris a relation on the set of integers, defined as R = {(a,b) : 3 divides (a-0)3,
show that R is'an equivalence relation. = - . o0 0 o (8 Marks)

(b) Define a directed graph, path and cycle. - o {4 Marks)
() f A={1,2,3,4,5} and R is a relation on A where -
R :{(1:1) (1:2) (193) (1:5) (272) (253) (2’4) |
'(3:3) (3;4) (3’5) (4;1) (4%2)-(5$1)'(5,2) (535)} '
-Find the matrix of the relation M R- @lso represent ‘R as a graph. (6 Marks)

. (a) Define one-one and onto functions. If ‘Y and ‘g’ are one-one and onto functions,

show that g of is a one-one and onto function._ R (8 Marks)

(b) Define odd and even permutation, determine whether the following permutation
is odd or even. '

p(l1 23 45678
4 21 6 5 8 7 3

Where ‘P’ is a permutation on 4 = {1,2, 3,4,5,6,7,8} {6 Marks)
(¢) If R and S are two relations on the set A show that '
i) (RuS)! = p-1ys-1 i) (RnS)™! = R-1ng§-1 (6 Marks)

Contd 7
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5. (a) If ‘R’ and ‘S’ are equivalence relations, show that (Ru.S)® is smallest equwalence

relation containing both R and S. ‘ {6 Marks)
(b) Using Wonshall’s algorithm, find the transitive closure of the relation whose
matrix is’ . '
~fo 100
af._11.0 1 0
Mp=100 0 1
0 0 0O 7
: | (7 Marks)
(©) Define a Poset. Show that the relation ‘R’ defined on ‘A’ is.a Poset where
A= {P(s)} and § = {a,b,c} and ‘R’ is the relation of set inclusion. (7 Marks)
6. “(a) If (4,<) and (B, <) are posets, then show that (AxB,g)isa Poset w1th partial
order defined by (a,b) < (al,b') ifa <alinAand b< B in B. (8 Marks)
(b) Find the Hasse chagram of (A,<), where A= Dzo and <= {(alb) a/b} (8 Marks)
(c) Define upper bound, lower bound, GLB, LUB. . - : (4 Marks)

7. (a). Determme LUB GLB from the following IHasse diagram with respect to the sets
' = {3,4,6} and By == {4,6,9} L o (8 Marks)

- (b) Deﬁne a Lattice, if ‘L is a lattice for every a, b in L prove that
i) aub=bifandonlyifa<h

ii) anb=aifand onlyifa<b _ : : (8 Matks)
{c) Défine a semi group and a group. ' (4 Marks)
8. (a) Ifina group, every element is its own inverse. show that the group is abelian.

(7 Marks)

(b) If (S,+) and (T, «!) are seml groups, show that S x T +11) is a semi group. Where

- #11 is defined as (Sy,t1) ' (8g,%) = (81 # 59,81 * tg) (6 Marks)

(¢) Let ‘G’ be a group show that the function f : G — G defined by f(a) =a? is a
homomorphism if and only if ‘G’ is abelian. _ (7 Marks)

L
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THIRD'SE‘M‘ESTER B.E. (COMPUTER SCIEN CE AND INFORMATION SCIENCE
ENGINEERING) DEGREE EXAMINATION, AUGUST/SEPTEMBER 2000

DISCRETE MATHEMATICAL STRUCTURE
Time : Three Hours . ' Mammum 100 Marks

. Answer any five questions. . L
All questzons carry equal marks

(a) Deﬁne Power set, symmetrlc dlfference of two sets and complement of a set Give
an example for each, ' '

(6 marks)
(b)  Show that for any two sets A and B ;| _
A-B=A-(AnB). : . (6marks)

S A survey on a sample of 25 new cars bemg sold at a auto dealer was conducted to
. .see which of the: three populér’ optlons, alr-condltlonmg (A) radlo (R) and power
‘windows' (W) were already mstaIled The'survey found: -~ "

= 15 . had a1r-cond1t10nmg
" 12 Had “radio

11  had power windows

SEoam 4P

8 . had  air-conditioning and power windows .
‘9 'had air-conditioning and radio

4 " had. radio and power windows = |

3 had all three optlons

" Pind the number of ¢ cars that had:

(i) Only power windows. (ii) Only awir-cond_it.:i.oai.ziig“
(i) Only radio. . (1v) Only one of' the optlon
) At least one option. (Vl) ‘None of the options.
- (8 marks)
II (a) .Fmd the regular sets of the three regular expreesi_on_s eh{ov'qng below with
S I=0, 1) _ ' T
WO*(Ov1)*; (i) 00* (0 'y;l)_:" 1, (iii);‘(OlA)* (01 v 1%).
ad BRI St B » , N . (6 marke)
(b) Prove by mathematical mductmn n! >2“ 1 § . - {6 marks)

(¢) A woman has 11 close frlends
' (i) _<In how many ways can she invite five of them to dinner 2. ..

. (G1) In how many ways, if two of the friends married, and will not attend
separately ? :
i) In how many ways if two of them are not-on speaking terms and will not
~ attend together ? B : : e
(8 marks)
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Show that truth values of the followmg statements independent of thei

‘component. :

@B PAa®P->Q-—Q. .

(u) (P—)Q)H('TPVQ) .
(6 marks

Find the disjunctive nermal form of 1 (P v Q) o (P A Q) (6 marks
Show that SVR is tautologlcally 1mphed by (P v Q) (P - R) and (Q — 9).
: (8 marks
Prove that for any two non-empty sets A and B @
|AxB]| = |A| |B].
: (6 marks
Define Partltlon of a set with an example. _ | . _ (4 marks

.Let A= B {1, 2 3,4, 6); aRb if and only if a is multlple of b. Find the domain
range represent the relation as matrix and draw the digraph of the relation.

' (6 marks
Let R = {<1, 2>, <3, 4>, <2, 2>} and S {<4 2>, <2 5>, <3, 1>, <1, 3>} Fmd ROS

RO (SOR), RO ROR, SOS.
{4 marks

Determine whether the relation is ref‘lexwe ‘symmetric, antisymmetric o
transitive : ‘
A=1{1,2,8,4L R=41, 1D,(1, 2}, (2, 1),(2, 2),(3, 3), (3, 4), (4, 3), (4, 4)}.
. S (4 marks
Briefly discuss the methods involved in representation of relation and digraph i
computer. | |
(10 marks
Let A = {a b, ¢, d, e} and R = {(a, a), {a, b) (5, c) (c e), (c d) (d e)}. Compute
(G)R?; Gi) R
(6 marks

Let X ={1,2,3, 4}. Determme whether or not each relation below from X into X i

a function : :
@ £=129,1,9,21,6,2,@9).
() g=16,1),(4,2),71, 1}
i) 2 =1{2, 1), 3, 4),(1,4), 2, 1), 4 4)} |
(6 marks

Let R be the set of real numbers and let f: R N -4 deﬁned by f (x) = 2, is fi
invertible. - -
(6 marks

Show that if 30 dlctxonanes in a library contain of 61 327 pages, then one of th
dictionaries must have at least 2045 pages. (4 marks
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Let A = {1, 2, 3}. Find all permutations of A. Compute (i) inverse of any one of the

‘permutation ; (i) product of two permutations.

(6. marks)

Define Poset with an example. ' (4 marks)
Draw the Hasse diagram of divisor of 36. {4 marks)
For any lattice, prove that : '
() avve)=(@vbdve.
(i) avi@ab)=a.
_ _ (8 marksj
Define Boolean algebra with an example. ) (4 marks) '

Define Isomorphxsm, homomeorphism and cyclic group with respect to
group/semigroup w1th an example

(6 marks)
Let Z be the set of integers and T be the set of all even mtegers Show that
semigroups (Z, +) and (T, +) are isomorphic.
' {6 marks)
Let G be the set of non-zero real numbers and let ¢ « b = ab/2 Show that (G, «) is

an abelian group.
(8 marks)







