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MATH 3012 Quiz 2, March 8, 2007, WT'T

1. Define a poset P = (X, P) with X = {a,b,c,d,e, f, g} by setting P = {r(a:,:c) e XPUQ,
with

| Q= {(e; /), (d, f): (g,d), (b,d), (b,a), (c,e), (¢, a), (e, ), (g, ), (b, )}
@ a. Draw a poset diagram for P.

!

Ob Find the width w of P. Also, find a set of 'w pomts from P that form an antichain.
W = {a,d,et %} a‘%’; g, e,
@c. Find a partition into w antlchalns by magkmg the poirfts in the d%agr (fn part a) witH integers
in {1,2,...,w} so that all points marked with the same integer form a chain. LS Markbe f

@d Show that P is not an interval order by finding four points in P that induce a copy of 2 4- 2,

1€,¢3  ¢d.4% ABS (a3t | 4,35

2. Consider the following posét.

. Thls poset 1s an interval order. For each ¢ =1,2,...,9, find the down sét D(1) and the ilpset

@.
SQJ

5D(1) = ?gf,;a-"—‘* 5U(1) = i"}??g-j
D)= 3¢ 302 = 3537
2\]3%;: ﬁl';.”w Y, L,‘i} L UE§§= &
A D(4) = L3 [oU(4)= o
#,%, 93
| D(5) = ¢f Auypy= 1,5 P s 43
L0 iy U0z s
' = )T =
4 DE)= 1 2,5,6) bU@®) = o
3 D(9)= 4§s,tL 4 U@Q) = 1373

@b. How many distinct down sets does this poset have? é

@c. How many distinct up sets does this poset have? 6




d. If m is the number of distinct down sets, find the unique interval representation of P using

intervals with integer endpoints from {1,2,...,m}. Then use the First Fit algorithm to color the
interval graph associated with this set of intervals (process the vertices in the order of their left end
points).

= [£3,51 (2= 2.3

IB)= L& e 4= L=z, 7

I5) = [(1,27) 6= T 7AA

)= Ls, e IB)=  C46]

1(9) = t? <«

3. Consider the family of intervals: I{a) = [5,9], I(b) = [10,12], I{c) = [11,14], I(d) = [4,8],
1(e) = [8,13], I(f) = [2,7] and I(g) == [1,3].

@ a. Draw the interval graph G, determined by this family.
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@b Use the First Fit Algorithm to color the vertices in this graph, processing the vertices in the
order of their left end points. Record the results directly on your drawing of the graph.

@c. Let & be the number of colors used by First Fit in the preceding step. We know that £ >
x(G1) > w(Gy). Show that &k = x(G1) = w(G,) by finding a clique of size k in G,.
q ; 4 p gf Y dl “ C [
d. Draw a dlagram for the interval order determined by “this family.

@

@a. Show that G is a comparability graph by orienting the edges transitively.
@b. Draw the diagram of the poset associated L?ith your answer to part a.




5. Consider the graph G35 shown below.

@ a. Find the maximum clique size w(G3) of this graph. Also find a set of w(G3) vertices that forms
a clique. ‘{9(63):-'% id, 6, 2/;2:)

7 b. Color the vertices of G5 with w(G3) colors so that adjacent vertices never receive the same
color. Note: this shows that x{G3) = w(G3).

@ c. What is the length of the largest cycle contained in G3? Find a set of vertices that forms a

le-of this length. —
cycle-o 1seng. ’0&‘/\6}{*_1 5’/9*,%,8,10)?)3}
@ d. What is the length of the largest induced cycle contained in G4? Find a set of vertices that
f an induced cycle of this length
orms y ot =5 §1,2,9,7233

@ e. Find a sequence of vertices forming a shortest path from vertex 2 to vertex 6.

@ f.  We have already noted that X(Gs) = w(Gs). Nevertheless, G5 is not perfect. Explain why.

Ls L Iui,.w.aoq SW%’L lb G'?' %“J’-
Cb/ _ - 7(([5:>-: 3 > Ld(Cg):‘ 2

6. We again consider the graph (G5 used in the preceding problem:

@ a. Show that G; has an eulerian circuit by applying the “stage” algorithm developed in our class.
> A A &;q)?) 5) gl :

Sk 4,8,9,%,4,5,6,4,12, 8,10, F, 3,1 s

547"_7_ ) i) 9,\‘ a[;?J \.\)l&.)éﬁ;*, 5’) QJ?;'Zl 8)10,1 -:‘l) J‘-I“S, 3

Shue # 4 4,8, 1,120, 5 4,513,155, 4,4, 12, §,10,%,14,49 43,1
@ b. This graph does not have a hamiltonian cycle, but it does have a hamiltonian path, i.e., a

path that includes each vertex exactly once, starting at vertex 13 and ending at vertex 14. List the
vertices in an order that forms such a hamiltonian path. '

13,1575, 4,6,0,1,8,00,%,3,1,2,9, 14
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