Math 3170: Homework 12

1. Suppose you have a simple graph G with 6 vertices.

(a) How many edges do you need to guarantee G is connected?

(b) How many edges do you need to guarantee that every vertex has degree at least 27
2. Find all posets on {1,2,3,4}.
3. Consider the poset with Hasse diagram
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(a) Compute u(0,b) for all b € {0,1,2,...,8}.
(b) Can you add edges to the Hasse diagram such that (0, 8) = 27

4. Let P be a poset on a set A. A chain in P of length £ is a sequence of distinct elements
ai,...,ap+1 € A such that (aq,a9), (a2, as),..., (agarr1) € P. Let

ch; = #{chains of length j}.
Show that for a,b € A with a # b,

u(a,b):—ch1+Ch2—Ch3+"' .



