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Unit — | (Logic and Proofs)

1

2.

10.

11.

12.

13.

14.

15.

Define Proposition.
Define Tautology with an example.

Define arule of Universal specification.

Find the truth table forthe statement P 5> Q.

Constructthe truth table for P — —Q .
Constructa truth table for the compound proposition ( p— q) - (q - p).
Usingtruth table show that Pav (P AQ)Y=P ..

Construct the truth table for the compound proposition ( p— q) (—)(—|p - —.q) .
Express A<> B interms of the connectives {/\, —|} .

Given P= {2, 3,4,5, 6} , state the truth value of the statement
(3xe P)(x+3=10).

Show that the propositions p— (and —pv ( are logically equivalent.
Show that (p - r)/\(q - r) and (pv q) —> I' are logically equivalent.
Provethat p, p—>(, q—>r = r.

Without using truth table show that P — (Q - F’) =P —)(P - Q) )

Showthat(P —)(Q - R)) —)((P —)Q)—)(P - R))isa tautology.
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16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Using truth table, show that the proposition pv —|( pA q) isatautology.

Is (—.p /\( pv q)) — ( atautology?
Write the negation of the statement (EIX)(Vy) p(X, y) .

What are the negations of the statements VX(X2 > X) and EIX(X2 = 2) ?

Give an indirect proof of the theorem “If 3N+ 2 isodd, then n isodd”.
Let P(x) denote the statement X <4 . Write the truth values of P(2) and“P(6)
When do you say that two compound propositions are equivalent?

What are the contra positive, the converse and the inverse ofthe conditional statement
“If you work hard then you will be rewarded”.

What is the contra positive of the statement. “The hometeam wins wheneveritis
reining”?

Give the contra positive statement of the statement, “If there israin, then | buy an
umbrella”.
Write the symbolicrepresentationof “ifit rains today, then | buy an umbrella”.

Give the symbolicform of “Somemen are giant”.
Symbolically express thefollowing statement.

“Itis nottrue that 5 star rating always means good food and good service ”.

Unit — Il (Combinatorics)

1

State.the principle of stronginduction.
Use.mathematical inductiontoshowthat n1>2"" n=1,2,3,....

n(n+1)
—

Use mathematical inductiontoshowthat 1+2+3+...+n=

If seven colours are used to paint 50 bicycles, then show that at least 8 bicycles will be
the same colour.

Write the generating function forthe sequence 1,4, a’ ) a’ at ...
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Find the recurrence relation forthe Fibonacci sequence.

Find the recurrence relation satisfyingthe equation y, = A(3)" + B(—4)".

Solve the recurrence relation y(k)—8y(k —1)+16y(k - 2) =0for k >2,where
y(2)=16and y(3)=80.

Solve: a, =3a, ,,for k>1,with a, =2.

Find the number of non-negative integer solutions of the equation X, + X, +X;==11.

State the Pigeonhole principle.

Find the minimum number of students need to guarantee that five.of them belongs to
the same subject, if there are five different major subjects.

What iswell ordering principle?

In how many ways can all the lettersin MATHEMATICAL be arranged.

How many differentwords are there in the word ENGINEERING?

How many permutations can be made.gut of letter or word ‘COMPUTER’?
How many different words are there inthe word MATHEMATICS?

What isthe number of arrangements of all the six lettersin the word PEPPER?
How many permutationsiarethereinthewordM ISSISSIPPI?

How many permutations are there onthe word “MALAYALAM”?

How many‘permutations of the letters ABCDEFGH contain the string ABC?
How.may permutations of {a,b,c,d,e, f, g} andwith a?

How many different bit strings are there of length seven?

Showthat C(2n,2)=2C(n,2)+n’.

Unit — 11l (Graph Theory)

1.

2.

Whenis a simple graph G bipartite? Give anexample.

How many edges are there ina graph with 10 vertices each of degree 3?
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Define Pseudo graph.

Define complete graph and give an example.

Define aconnected graph and a disconnected graph with examples.
How many edges are there ina graph with 10 vertices each of degree 5?
Define strongly connected graph.

Is the directed graph given below strongly connected? Why or why not?

>

Draw the complete graph K.

Define abipartite graph.

Draw a complete bipartite graph of K7 gandK, , .

Define aregulargraph. Can a complete graph be a regulargraph?
Define isomorphism of twio graphs.

Define complementary graph.

Define self-complemeéntary graph with example.

Give an example of an Euler graph.

Define Hamiltonian path.

Give an example of anon-Eulerian graph which is Hamiltonian.
Give an example of agraph whichis Eulerian but not Hamiltonian.
State the handshaking theorem.

Show that there does notexist agraph with 5 verticeswith degrees 1,3, 4, 2, 3
respectively.

State the necessary and sufficient conditions forthe existence of an Eulerian pathina
connected graph.

Sri Hariganesh Publications (Ph: 9841168917,8939331876) Page 4



Discrete Mathematics 2018

23. Let G be a graph withtenvertices. If fourvertices has degree fourand six vertices has
degreefive, then find the number of edges of G.

24. Define complementary graph G of a simple graph G . Ifthe degree sequence of the
simple graphis4, 3, 3, 2, 2, whatis the degree sequence of G.

25. For whichvalue of m and n doesthe complete bipartite graph Km’n have an (i) Euler

circuit(tour) (ii) Hamiltoncircuit (cycle).

26. How doyou find the number of different paths of length r from i to j ina graph G
with adjacency matrix A?

010
27. Draw the graph with the followingadjacencymatrix [ 1 0 1
07/ 0
0101
1 010
28. Draw the graph represented by the given adjacency matrix 010 1l
1 010

29. Obtainthe adjacency matrix of the graph.given below.

Unit“=lV (Algebraic Structures)

1. Stateanytwo propertiesofa group.

2. Provethatidentityelementinagroupisunique.
3. Defineasemigroup.

4. Define monoids.

5. Give an example of semigroup but nota monoid.
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o

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20«

21.

22.

23.

Whenisa group(G,*) called abelian?
Findthe idempotentelements of G = {1, -1, i,—i} underthe binary operation
multiplication.

Provetheina groupidempotentlaw istrue onlyforidentity element.

If a subset S # ¢ of G isasubgroup of (G,*), then prove that for any pair of elements

a,beS, axb™teS.

Prove that every subgroup of an abelian groupis normal.

Prove that the identity of a subgroup is the same as that of the group:
Define homomorphism and isomorphism between two algebraicsystems.

Give an example forhomomorphism.

If aand b are any two elements of agroup <G,*>, show that G is an abelian group if
and onlyif (a*b)2 =a’*b’.
State Lagrange’s theorem.

Show that every cyclicgroupis abelian.

Let(M,*,eM> be a monoidiand'@e M . If ainvertible, thenshow thatitsinverseis

unique.

If "a'is a generatorofa cyclicgroup G, then show that a™ is also a generator of G.
Let Z be‘thegroup of integers with the binary operation * defined by

a*b=a+b—2,forall a,be Z . Findtheidentity element of the group <Z,*>.

Show that the set of all elements a of agroup (G,*) such that a* X = X*aforevery

X € Gisa subgroupof G .

Obtain all the distinct left—cosets of { [0],[3] } inthe group (Ze""e) and find their

union.
Define aring.

Define afieldinanalgebraicsystem.
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24. Give an example of aringwhichis nota field.

25. Define acommutative ring.

Unit — V (Lattices and Boolean algebra)

1. Let A= {1, 2,5, 10} with the relation divides. Draw the Hasse diagram.

2. Draw the Hasse diagram of <x,s> , where X ={2,4,5,10,12,20,25} and the
relation < besuchthat X<y is Xand y.

3. Let A={a,b,c} and p(A) beits powerset. Draw a Hasse diagram of <p(A),g>.

4. Let X ={1,2,3,4,5,6} and R bea relationdefined as <X, y) € Ruifandonlyif
X —Y isdivisible by 3.Findthe elementsof the relation 'R .

5. Givearelationwhichisboth a partial ordering relatien and an equivalence relation.

6. Provethat a lattice with five elementis nota Booleanalgebra.
7. Showthat leastupperboundofasubset(B/inaposet (A,S) isuniqueisitexists.

8. Definealattice. Give suitable example:
9. Definesub-lattice.

10. When alattice is calledeomplete?

11. Whenis a lattice said tobe bounded?
12. Define lattice homomorphism.

13. Showthat\ina distributive lattice, if complement of an element exitsthenit mustbe
uniques

14. Give an example of adistributive lattice but not complemented.

15. Ina Lattice(L,S),provethata/\(av b)=a,fora|l a,bel.

16. Showthatina latticeifa<b<c,then
a®b=b*cand(a*b)®(b*c)=(a®b)*(b®c).

17. Checkwhetherthe posets {(1, 3,6,9), D}and {(1,5, 25,125), D} are latticesornot.

Justify yourclaim.
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18. Whenis a lattice said to be a Boolean algebra?

19. Define aBooleanalgebra.

20. Give an example of atwo elements Boolean algebra.

21. Statethe De Morgan’s lawsina Booleanalgebra.

22. Is there a Boolean algebra with five elements? Justify youranswer.
23. Show that the absorption laws are valid in a Boolean algebra.

24. Prove the Booleanidentity: a.b+a.b’'=a.

25. Showthatina Booleanalgebraab’+a’b=0ifandonlyifa=Db.

---- S the Dest-==
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