CS 348: Introduction to Artificial Intelligence

Homework 4: Planning

1. The monkey-and-bananas problem is faced by a monkey in a laboratory with some bananas hanging out of reach from the ceiling. A box is available that will enable the monkey to reach the bananas if he climbs on it. Initially, the monkey is at A, the bananas at B, and the box at C. The monkey and box have height Low, but if the monkey climbs onto the box he will have height High, the same as the bananas. The actions available to the monkey include Go from one place to another, Push an object from one place to another, ClimbUp onto or ClimbDown from an object, and Grasp or Ungrasp an object. Grasping results in holding the object if the monkey and object are in the same place at the same height.
a. Write down the initial state description.
b. Write down STRIPS-style definitions of the six actions.
c. Construct a plan that satisfies the goal of the monkey holding the banana.
2. Examine the definition of bidirectional search in Chapter 3.

a. Would bidirectional state-space search be a good idea for planning?

b. What about bidirectional search in the space of partial-order plans?

c. Devise a version of partial-order planning in which an action can be added to a plan if its preconditions can be achieved by the effects of actions already in the plan. Explain how to deal with conflicts and ordering constraints. Is the algorithm essentially identical to forward state-space search?

3. Construct levels 0, 1, and 2 of the planning graph for the problem in Figure 11.2 (the airplane cargo domain in STRIPS).
Hand in a hard-copy of your responses to the questions by the start of class on Monday, May 8.
Questions copied and/or adapted from Russell S, Norvig P (1995) Artificial Intelligence: A Modern Approach, Prentice Hall Series in Artificial Intelligence. Englewood Cliffs, New Jersey, chapter 11 exercises 11.4, 11.7 and 11.8.
