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8.6
5.

a) 
is

b)
not

c)
is

d)
not

10.

This relation is not transitive (there is no arrow from c to b), so it is not a partial order.
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32.

a) The maximal elements are the ones with no other elements above them, namely l and m.

b) The minimal elements are the ones with no other elements below them, namely a, b, and c.

c) There is no greatest elements, since neither l or m is greater than the other.

d) There is no least element, since neither a nor b is less than the other.

e) We need to find elements from which we can find downward paths to all of a, b, and c. It is clear that k, l, and m are the  elements fitting this description.

f) Since k is less than both l and m, it is the least upper bound of a, b, and c.

g) No elements is less than both f and h, so there are no lower bounds.

h) Since there are no lower bounds, there can be no greatest lower bound.

44.
In each case, we need to decide whether every pair of elements has a least upper bound and a greatest lower bound.

a) No. This is not a lattice, since the elements 6 and 9 have no upper bound (no element in our set is a multiple of both of them).

b) Yes. This is a lattice; in fact it is a linear order, since each element in the list divides the next one. The least upper bound of two numbers in the list is the larger, and the greatest lower bound is the smaller.

c) Yes. Again, this is a lattice because it is a linear order. The least upper bound of two numbers in the list is the smaller number (since here “greater” really means “less”!), and the greatest lower bound is the larger of the two numbers.

d) Yes. This is similar to Example 26, with the roles of subset and superset reversed. Here the g.1.b of two subsets A and B is A∪B, and their l.u.b. is A∩B.

64.
There are many compatible total orders here. We just need to word from the bottom up. One answer is to take Foundation < Framing < Roof < Exterior siding < Wiring < Plumbing < Flooring < Wallboard < Exterior painting < Interior painting < Carpeting < Interior fixtures < Exterior fixtures < Completion.
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9.1  
1．
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3. simple graph

4. multigraph

5. pseudograph/ multigraph
6. multigraph

7. directed graph (not simple or multiple!!)
8. directed multigraph

9. directed multigraph
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9.2 
5. No.

21. bipartite

22. bipartite

23. not bipartite

24. bipartite

25. not bipartite

34. 7 edges

47.
a)
n>=1

b)
n >= 3

c)
n = 3

d)
n>=0

54.
8

