
CS 7180, Fall 2012

Homework 2—State Space Representation, Search, and Bayesian Networks

Assigned: October 12, 2012
Due: October 24, 2012 in class

1. Consider the following humanitarian relief scenario, adapted from the example given in Lisy,
et. al, 2009. In this setting, there are a fininte number of possible cities and three agents:
a humanitarian NGO, the government, and a separatist group. Each agent controls some
number of units representing resources that can be deployed for a particular task. These
units can be of two types:

i. People—aid disbursement teams, police/security forces, or guerillas

ii. Vehicles—food-trucks, medical/emergency vehicles (i.e., ambulance, fire, etc.), or explosives-
trucks

Each unit has some associated behaviors. Aid disbursement teams give out food from a food-
truck. Police/security forces can arrest or attack someone, or address a situation (attack or
fire) using emergency vehicles. Guerillas can riot in a city causing unrest, or attack using an
explosives-truck. In this scenario, aid disbursement teams are trying to distribute food from
food-trucks in various cities throughout the domain, while guerillas and security forces fight
each other and may attack the humanitarian NGO if necessary to control a city. Vehicles can
move from one city to another if connected by a road, and are able to carry people. Cities
can either be controlled by the government or separatists, under attack or riots, on fire, and
either hungry or not.

(a) What state-space representation would you choose to model this scenario? Why?

(b) Define the elements of your representation (i.e., fluents, operators/actions, variables).

(c) Use your representation to describe the following state of the world s where nodes are
cities, edges are roads between them, and other units are specified by their owning agent
and the city they are currently in:

C1	  

C4	  

C6	  

C3	  

C5	  

C2	  

NGO:	  foodTruck1	  
NGO:	  aidTeam	  
GOVT:	  securityForce1	  

NGO:	  foodTruck2	  

SEP:	  explosivesTruck	  	  
SEP:	  guerillas1	  

	  
SEP:	  guerillas1	  
Riots	  in	  C1	  
C1	  controlled	  by	  SEP	  

	  
GOVT:	  securityForce2	  
GOVT:	  emergencyVehicle	  
C5	  controlled	  by	  GOVT	  
	  



Which of your actions are applicable in this domain?

2. AIMA 5.8 (a) and (b).

3. Tic-Tac-Toe is a simple deterministic, two-player, zero-sum, perfect information game whose
objective is to get three in a row of either Xs or Os. The rules of the game can be found here:

http://www.learnplaywin.net/tictactoe/how-to-play.htm

and you can try out an online version here:

http://www.goriya.com/flash/tictactoe.shtml

(a) Based on the rules of the game and the objective, define an evaluation function that can
be used to compute the utility of any game state.

(b) Using your evaluation function and minimax with alpha-beta pruning, determine the
opening move that MAX should make. Draw the game tree for 1 move (i.e., 2 plies) and
represent the trace of the algorithm through the tree, indicating the values of α and β
and any place where you have an alpha- or beta-cutoff.

4. Consider the following Bayesian network modeling electric car research and sales.

Successful	  
Prototype	  

Invest	  in	  
Electric	  
Cars	  

Auto	  Sales	  

Patent	  

Increased	  
Pro8it	  

(a) For what probability would you solve to answer the query “How likely are increased
profits when there is investment in electric cars, a successful patent, and growing auto
sales?”
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http://www.learnplaywin.net/tictactoe/how-to-play.htm
http://www.goriya.com/flash/tictactoe.shtml


(b) Rewrite this Bayesian network as an influence diagram by identifying decisions and
potential sources of utility. You can change some existing nodes, as well as add in
additional ones if necessary. Clearly indicate the different types of nodes, using circles
for random nodes, squares for decision nodes, and diamonds for value nodes.

(c) How would you use this influence diagram to determine whether or not to invest in
electric car research?
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