
Introduction to Artificial Intelligence

Problem Set 2 — Search

Instructions

In this second problem set we’re going to apply a few of the search techniques we discuss in class by hand
on a small toy problem, and discuss heuristics and search problem design. These questions are typically
longer than what I would expect you to be able to complete in one class period, but they should serve as
good practice for exams and indicate the level of understanding I am expecting. Remember, if you run into
difficulties, do

• Bring your questions to class and to office hours. Don’t wait until you get stuck on a complicated part
of a homework somewhere down the line.

• Attempt to complete as much as you can, and

• TURN IN YOUR WORK before the due date. You won’t be penalized for incomplete work,
or for errors in your code or logic, but you won’t get any credit if you don’t turn anything in. This is
true for all problem set assignments in this course.

Questions

Use the graph given in figure 1 for the next few questions. Nodes are labeled with their names, edges with
their weights. The starting state is “A” and the goal state is “F”. When describing actions, use the notation
“A → D” to refer to “moving from state A to state D”, which in this graph has a cost of 6. Use alphabetical
order in the case of ties.

1. Find a path from the start (A) to the goal (F) using the Depth First Search version of the Generic
Search Algorithm discussed in class, making sure to

(a) Show the status of the open and closed data structures for each iteration.

(b) Show the final search tree after the goal state is reached.

(c) Show the final result (path).

2. Answer the same three questions for the Uniform Cost Search version.

3. Answer the same three questions for A∗ search using the following heuristic:

State h(State)
A 23
B 3
C 13
D 7
E 0
F 0

4. Is this heuristic admissible? Explain why or why not.
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Figure 1: A small state-space graph.

Figure 2: A small roomba world.
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5. This graph is part of a family of similar graphs known as Martelli’s family that is specifically designed
to illustrate why consistency is important for a heuristic. Replace the heuristic function from question
3 with one that is consistent and re-do the search. How was the search different?

6. Our friendly vacuum robot needs to clean the room illustrated in figure 2. For the purposes of this
example, the vacuum is running the entire time, so the only actions are to move between adjacent cells.
The robot’s goal is to visit each of the spaces with dirt, and return to its charger afterwards. Define
this task as a search problem and give all the components necessary to solve it using either uninformed
or informed search.

7. Given your problem definition, which technique would you use? What would change if the robot had to
recharge after cleaning a dirty cell? Describe in words how this would change your problem definition.

Submission

Write up your answers to the given questions as a single PDF file. You can use whatever text editor you
prefer (or even write out your solution by hand and scan the result), but remember to export as (or print to)
PDF, non-PDF files aren’t allowed. If you’re feeling ambitious, LATEXproduces high-quality PDF files, and
is the format of choice for research papers written across computer science disciplines. This document was
produced using LATEX: the zip file it came in includes the source with helpful examples and you are welcome
to use it as a starting point for your own work.
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