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MATH 3012 Quiz 2, October 22, 2010, WTT

Shown below are two identical copies of a poset P.

a. List the mgximal elements of P.
5,6, 7,/ <
b. List the elements which are comparable with 9 in P.
4,5, 7
c. List the elements which cover 9 in P.

o, 7

d. List elements which form a maximal chain of size 2. 7 710 /2
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e. List elements which form a maximal chain of size 3.

}"/,.'7’.5’} ,54/15773,}’2,:41‘2}/)’2. ?///j v odlers

f. List elements which form a maximal antichain of size 4.

£5,6,9,2), 126813 ) add cobers

g. Find the height A of P; list here A points from P that form a maximum chain; and using the
left copy of P, indicate a partition of P into A antichains.

e.q. $5:443 4 =3

h. Find the width w of P; list here w points from P that form a maximum antichain; and using
the right copy of P, indicate a partition of P into w chains.

w=5 A={1,44,7123

i. Show that P is not an interval order by finding four points that form a copy of 24 2. Hint: Do
this by inspection. Don’t carry out the entire algorithm for finding representations.

g2,0,4,1) €4



2. Consider the interval order ¢ shown below.

a. For each element z of Q, find the down set D(z) and the upset U(z).

D)= eg 3 Ug)= hib ?
D)= aeg o vy - & é
Dle)= . @9 3 Ulc)= A 5
Ddy= *® > Uld)= 4 4
b= o ! Ule)= hibactd 7

D(fy= & uif)= &

Dg)= & ! vg— 4k «ed 2

DR)y= acde P & Uh)y= &

D)= adegq 5 vi)= & 6
b. If m is the number of distinct down sets, find the unique interval representation of  using
intervals with integer endpoints from {1,2,...,m}.

()= €37} = {4,¢3

(= £33 (= [3.4

I(e) = €3 I(f)= Cz,é3

)= £1,21] I(hy= (&, ¢1

M= I5,¢]

c. Draw the interval representation for ) obtained in part b. Then use the First Iit Algorithm

to find the width w of @ and a pféﬁ'tion of Mo find an antichain of size w.
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‘}D? 3. Let 2! be the poset consisting of all subsets of {1, 2,3,...,14}, ordered by inclusion.
4 a. What is the height of this poset?

r/
'y 15
b. What is the width of this poset?
1Y )
pr
c. How many maximal chains does the poset have?

s

d. How many maximal chains in this poset pass through the set {2,4,8,11,13}7
5! q!

Consider the graph G shown below.

a. Show that (G is a comparability graph by orienting the edges transitively. Show your work
directly on the figure.

b. In the space to the right of the figure, draw the diagram of the poset associated with your
answer to parta qur i‘)os.f,b«& At S l.uw.V-i’ lOvAg., oJ’ Y Ll b iw

be YVewervied . (3;&3 O

w hale
c. Find thg num or osmax extenslons of the poset you have ﬁwﬁ in part

u(@




