COMP 786 Multiagent Systems  Spring 2008 Assignment 2

1. Give a full definition of the new function for the vacuum-world example. The
discussion in the text isn’t particularly helpful here. In particular, it’s kind of misleading
regarding how the new In(x,y) and Facing(d) facts are handled. The new facts will
depend on the old facts, and you’ll have to take the agents last action into account.

2. This problem relates to the blocks-world discussion in the p—
class slides for chapter 3 (but the material isn’t actually A

covered in chapter 3 of the Wooldridge text). T

a. Using the predicates listed on slide 23, describe the B

situation, S, portrayed in the figure at right. c

b. We now characterize the UNSTACK and PUTDOWN

actions a bit more thoroughly as follows.

[ CLEAR(X, s) A ON(X, Y, S) A ARMEMPTY(s)] —
[HOLDING(x, DO(UNSTACK(x,y).s)) A
CLEAR(y, DO(UNSTACK(X,y),s))]

HOLDING(x,s) —

[ ONTABLE(x, DO(PUTDOWN(X),s)) A ARMEMPTY (DO(PUTDOWN(X),s)) ]
Assuming the configuration in Sy, using Green’s method, give a constructive proof for
the following (i.e., that’s there’s a situation in which block C is clear).

3 s(CLEAR(C, s))
This proof will give a sequence of actions that results in C being clear. Note that
[ 3 x HOLDING(x,5) ] — - ARMEMPTY(s)

3. Suppose in AGENTO we have the following predicate forms with the indicated
meanings:

(age x1 X2) the age of X1 (a person) is X, (a natural number)
(request t x; Xy a) X1 (an agent) requests X (a agent) to perform
action a (an AGENT-O0 action expression) at time €
(friend Xx; X2) X1 (an agent/person) is a friend of x, (an agent/person)
(friend x) X (an agent/person) is a friend (of the current agent)

(birthday x; X2) X2 (aday/time) is the birthday of x; (an agent/person)
(graduation X; Xz) X2 (aday/time) is the day X; (an agent/person) graduates
(name x; X32) Xz IS the name (a string) of x; (an agent/person)

Write AGENTO commitment rules for agent i that express the following. (The name “i
should not occur in the rules.)

(i) If some agent, a, informs i that another agent, b, requested it (a) at some previous
time to inform it (b) of the age of a certain person p, and i believes
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e that b is a friend of a or that both a and b are its friends, and
¢ that the age of p is currently x,

then i is

e committed to a to inform it (a) of p’s age, X, and

e committed to b to inform it (b) of p’s age, x.

(Note: a, b, p, and x are variables. The values of b and p are fixed in the message
received from the other agent. The value of x is fixed by agent i's beliefs.)

(it) If some agent, a, informs i that tomorrow is the birthday of some other agent, b, or
that tomorrow is the day some other agent, b, graduates, and i believes

o that the other agent (b) is his (i’s) friend and
¢ that the name of the other agent (b) is n,
then i is
e committed to the second agent (b) to make a cake tomorrow on which is written
“Happy birthday/graduation n”,

e committed to the first agent (a) to ask the second agent (b) tomorrow to have a
happy birthday/graduation, and

e committed to the first agent (a) to tell him tomorrow that he sent the message.

(Note: a, b, and n are variables. The value of b is fixed in the message received from
the other agent. The value of n is fixed by agent i's beliefs. Assume that the time
grain is one day. Making a cake is a private action with a parameter for what is
written on the cake. You have to work out a way to remember whether it is a
birthday or a graduation.)

4. The following Concurrent MetateM system has three agents. One, hammerm, makes
hammers from the heads supplied by headsup and handles supplied by handlesup.
Describe the agents in English and tabulate the first few steps in an example run using
Figure 3.6 on page 60 of the text as an example. Proposition make is true when
hammerm makes a hammer, supply_head is true when headsup supplies a head (to
hammerm), and supply_handle is true when handlesup supplies a handle (to
hammerm).

headsp(make) [supply_head,supply_handle]
( — make S supply head ) A ( — make S supply_handle ) =
0( make A O(C — make U (@¥supply_head A ¢supply_handle )

headsup(make) [supply_head]
®omake = Osupply_head.

handlesup(make) [supply_handle]
®omake = Osupply_ handle.

5. Specify a MetateM system with two agents that dig a hole. They take turns digging
(one lifts out a shovel full of soil, then the other does, then the first does, etc.) until they
hit bedrock.
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