3.1

CHAPTER

BLIND SEARCH

We argued in the last chapter that intelligent action involves. search, and
described a variety of specific problems where search is needed for a sa-
lution—the 8-puzzle, game playing, crossword-puzzle generation, and rea-
soning or inference generally. In this chapter and the next two, we examine
search in a bit more depth. This chapter discusses blind search, the next
discusses heuristic scarch, and Chapler 5 discusses search procedures that
arce uscd in game playing.

We have already presented algorithms for depth-first scarch and
breadth-first search, and we hegin this chapter by examining these pro-
cedures a bit more closely. Specifically, we consider the question of how
much memory and time these algorithms need.

In order to simplify the analysis, we will assume that we are working
with a search tree of uniform branching factor b and depth d, and that this
tree has a single goal node that is at depth d. A tree of this sort with b = 4
and d = 2 appears in Figure 3.1. We have denoted the root node by i, the
nodes at depth 1 by n,, nz, ns, and n,. and the children of n; by nj, 1z,
N3, and nyg.

Except for the fact that it admits multiple solulions, the crossword-
puzzle problem can be thought of in this way: We decide in advance on
an order in which to fill the squares, view a completed crossword as a goal
node if all of the words are legal and distinet, and view the node as a
nongoal node if one of these conditions is violated. Civen this interpre-
tation, the branching factor for the crossword-puzzle problem is 26.

BREADTH-FIRST SEARCH

As discussed in Chapter 2, in breadth-first search we should view the list
L of unexpanded nodes as a queue, so that newly generated children are
put on the end of this list and expanded ouly after nodes at shallower depths
have been examined. Thus during the first few iterations through the loop
in Procedure 2.2.1, L takes the following values:
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