
AITA - Exercise Sheet 7

This week we have a set of five questions about search.  They should be read in conjunction

with your lecture notes and handouts for Week 8.

Question 1

Explain carefully the distinction between a state space graph and a search tree.

Question 2

What does it mean to say that a search algorithm is uninformed?  What kind of information
would you require for an informed search algorithm?

Question 3

Discus the potential trade-off between short solutions and good solutions, and between
computational costs and other costs.

Question 4

Your kitchen has become a health hazard and you want to build an AI agent that will clean it
for you.  You have got yourself a robot and now you need to start programming it.

a) Define an appropriate set of operators/state transitions for cleaning the kitchen.  Take
into account such considerations as:

• Cleaning the oven or refrigerator will get the floor dirty
• To clean the oven, it is necessary to apply oven cleaner and then to remove the

cleaner
• Before the floor can be washed, it must be swept
• Before the floor can be swept, the rubbish must be taken out
• Cleaning the refrigerator generates rubbish and messes up the work surfaces
• Washing the work surfaces or floor gets the sink dirty

b) Write a description of a likely initial state of a kitchen in need of cleaning.  Also, write
a description of a desirable goal state.

c) Develop a state space graph for the various states you kitchen might find itself in.

d) Show how you can search for an efficient plan (i.e. sequence of transitions) for

reaching the goal state starting from the initial state.

e) Discuss the simplifications made in the scenario.

f) Next time your kitchen gets dirty, see how well your plan works for you.



Question 5

This is a version of the famous water jug puzzle, which can be solved systematically by
casting it into the form of a search problem.

You are given a three pint jug named Three, and a four pint jug named Four.  You have no
other measuring devices.

Either jug can be filled with water from a tap named Tap, and water can be discarded from
either jug down a drain called Drain.  Water may also be poured from either jug into the
other.

Initially both Three and Four are empty.  Your goal is to find a sequence of operations that
will leave you with exactly two pints of water in Four.

Set up a state space search formulation of this puzzle, and thus solve the puzzle.

Hint:  You will need to start by defining an appropriate way to represent the states and the
transitions between them.  You can then define your initial and goal states, and begin to draw

up a search tree starting from the initial state.  Finally, you will have to determine an efficient
search strategy for finding your goal state.


