
Artificial Intelligence

Exercise sheet 4
Problem Solving Methods & Planning

1 Problem Solving Methods

Exercise 1.1 - Generate & Test (6 points)

Explain the “generate & test” approach and the steps involved. How do these
steps related to the aspects of the problem to be solved?

Exercise 1.2 - Problem Solving Methods (6 points)

Provide a summary of Problem Solving Methods (PSM) and its application.

• In what sense do they extend the generate & test paradigm?

• Explain the different proof obligations and for what they are needed?
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2 Planning

Santa Claus is in big trouble this year. The Union of the Elves has decided to go
strike and he won’t have any help delivering the presents to children. This is why
he has decided to build some robots (called elfbot) imbued with some planning
skills so that they can deliver the presents efficiently.

Figure 1: Elfbot’s World

Each elfbot has been assigned one street of the neighbourhood (as shown in
Figure 1). There are houses with a Christmas tree where the presents should be
left, a chimney where the elfbot can use to crawl in and out of the house and
a security alarm switch that must be turned off (red light) soon after the elfbot
enter the house and before the present is delivered and left as it was before
leaving the house.

The action in the elfbot’s world include moving from place to place, carrying
presents and turning alarm switches on and off.

Elfbot’s actions are the following:

1. Go(x, y): move from location x to location y, where the elfbot must be at
location x, and x, y are located in the same area. By convention a chim-
ney is in both the house and the street. You will need auxiliary predicates
to express: At(object, location) and In(location, area).
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2. Carry(b, x, y): carry a present b from location x to location y within the
same area. We will need the predicate Present and constants for the
presents. Only carriable objects can be moved and all presents are carri-
able.

3. TurnOn(s): turn an alarm switch on; TurnOff(s): turn it off. To turn an alarm
switch on or off, the elfbot must be at the at the switch’s location.

Exercise 2.1 (9 points)

Describe elfbot’s four actions and the initial state from the Figure 1 in the Stan-
ford Research Institute Problem Solver (STRIPS) notation.

Exercise 2.2 (9 points)

Construct a plan for the elfbot to get Present 3 into Tree 3.
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