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1. (@) Define order on a set. Give an example
of an ordered set. 1+1=2

(b) Let P and Q be finite ordered sets and
let y: P— Q be a bijective map. Then
show that the following are equivalent : 3

() v is an order-isomorphism
(@) x<y in P iff y(x)<y(y) in Q
(i) x —<yin P iff y(x) —<y(y) in O
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(2) ' : (3)

{c) In which of the following cases is the (d) Show that the ordered subset
map ¢: P— Q order-preserving? S Q=1{1,2,4,5,6,12, 20, 30, 60} of(No; 5)

(i) P=Q=<Z; s), and ¢(x)=x+1 is not a lattice. Draw a diagram of Q

(i) P=(p(S); c) with |S|>1, Q: 2 and and ﬁnd}')che e;ements a, b, ¢, de Q such
e, ’ that avb and cad do not exist in Q. S
oU)=1 i U={} and ¢ ({})=0
Oor Or

Prove that, for all ordered sets P, Q and R Give an example of an ordered set P in
which there are thrée elements x, y, z

(P—(Q0— R)=(PxQ - R) such that—

' ) {x,y, 2z} is an antichain
2. (@) Let P be a Ilattice. Then for ail 0 {xy. 2

a, b,c,de P, show that— ' (i) xvy, yvz and zvx fail to exist
() asb=avc<bvcandaac<bac .

(iii) v{x, y, 2z} exists

(i) a<b and c<sd=>avc<bvd

[ 8]

(b) Let L and K be lattices and f:L =K a 3. (a) Let L be a lattice. Prove that Lis a chain
map. Then show that the following are iff every non-empty subset of L is a
equivalent : 5 sublattice. 2
() f is order-preserving (b) Let f:L—>K be a lattice homo-
i Y a,bel) flavh2f@v fib SRR,
(i) Va, bel) flarnB)< flaa Fib) U ??;XE stxl:StK. if MesubL, then
(c) Let Pbe a nog-empt_v érdered set. Then (i) Show that if NesubK, then
S,l::tes t?natppf:;- ae;::; p;fltg Sﬁttgeolf }; = 3 71 (N)e sub, L. 2+2=4
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(4) | (5)

{c) Let L be a lattice. Prove that— (c) let f:B-—>C, where B and C are
() L is non-modular iff Ng > L Boolean algebras,

(i) L is non-distributive iff Ng >3 Lor (i) ASSUT“F that f is a lattice homo-

M, > L, where morphism. Then show that the

following are equivalent :
(1} fl@=0and f(i)=1
(2 fl@)=(fl@)’VacB

(i) If f preserves ‘’’, then show that f
preserves v iff f preserves A.

1

u

p q¢ r
w
M,

<

fa) Define a bipartite graph. Find the

{d) Determine the lattices L and K to within maximum _ number of edges of a
isomorphism given that— complete bipartite graph with 6 vertices.
(ij L is non-distributive 1+2=3
(i) K has at least 3 elements (b) Answer any three of the following
(iii) |LxK|=18 a questions : 3x3=0
() Show that the number of odd
%. Answer any two of the following questions : degree vertices in a graph is always
5x2=10 even.
fa) let L be a distributive lattice and let (@ Find a connected graph whose
a, b, ce L. Prove that adjacency matrix is singular.
(avb=cvb and anb=csbj=rsa=c (iii) Define isomorphism of graphs. Give

an example.
(b) Show that the following hold in &l
Boolean algebras (iv) I Gis a simple graph with at least
p BV A - . two vertices, then prove that G
) larbjv(a sb)viand')yvia nb')=1 must contain two or more vertices
(i) a=bes(arb’)sia n b =0 of the same degree.
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(6)

6. Answer any three of the following questions :
6x3=18

(@) Prove that a connected graph G is

Eulerian iff the degree of each vertex of
G is even.

(b) Which of the following graphs are
Hamiltonian?

() The complete graph, K 5
(W) The complete bipartite graph, K, 5
(i) The wheel W

() Find a shortest path from A to G in the
following weighted graph

40 _
* 30 6 35 8
A 19 11 G
S50 12 23 20
| 10
(d) Write a short note on travelling

salesman problem.

* ok &
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