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COMP310 DEPARTMENT : Computer Science

’&’d UNIVERSITY OF
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PROBLEM SOLVING EXAMINATIONS

Multiagent Systems

TIME ALLOWED : Two and a Half Hours

INSTRUCTIONS TO CANDIDATES
This is a mock paper - solutions are available
If you attempt to answer more questions than the required number of questions (in any section),

the marks awarded for the excess questions answered will be discarded (starting with your
lowest mark).
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1. Consider the environment Env, = (E, eq, 7) defined as follows:

E = {607 61762763764765} 7-(60 OLHO) = {61762} 7—(62 &)) = {64765}
T(er —) ={e3}

There are two agents, Ag; and Ago, with respect to this environment:

Agl(eo) = Oy Ag2<€0) =
Agi(e1) = g Agales) = a3

(a) Given these definitions draw a graph of the possible runs for the two agents Ag; and
Ago with respect to Enuv;. (4 marks)
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Given the environment in the previous question, assume that the utility function and prob-
abilities of the various runs are defined as follows:

@ﬁﬁl | Agy, Envy) @

P(eg —> €3 | Agy, Envy) = 0.
P(€1 —> €3 | Agl,Envl) =1.

(eo 20 ey | Ago, Envy) =
(eo 20 ey | Aga, Envy) =
(€2 225 64 | Aga, Envy) =04
(€2 224 er | Ago, Envy) =

P
P
P
P

Assume the utility function u, is defined as follows:

ui(eg = e) =@ ui(eg = €2) =3
aq

U1<€1 — 63) =7

U1(€2 & 64) =3 ul(eg & 65) =2

(b) Determine the expected utility of both agents, and explain which agent is\optimal (with

< n 0 > z
respect to Env, and u;. Include an explanation of your calculations in your solution.

—— e N
(6 marks)

(o >‘0'5> =

EU['Q‘jag’“’) Z U(/-) P(/" ﬂj 5\.«/)

~€ (Aq,Enr)

Rl < (+ Xo~$->1(3x0-9)*(7x0'5)

= QX1+ (T +2.6 = >

—

b
P T ON DR
6.4 (Pﬁ = (‘rxa'o-r {3x09)+{3xd36)

*’/9#0'57{*)

x, = 04t 27+ (08+ (.08
“oy =~ £.2.4

g, S oplimal o s enpedil LA (7D
S Nigw o Apels_ (5 o
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2. In the context of cooperative games, consider the following marginal contribution net:

aNb—6
b—4
c—9H
bA—-c— 3

Rule 1
Rule 2
Rule 3
Rule 4

Let v be the characteristic function defined by these rules. Give the values of the following,
and in each case, justify your answer with respect to the rule or rules of the above marginal

contribution net:

a) v({2})

b) v({a})

¢) v({a,b})

d) v({b,c})

e) V({@> b, C})
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Consider the coalition game with agents Ag = {a, b, ¢} and characteristic function v de-

fined by: o} = 0
v{a} = 12
v{b} = 18
v{c} = 6
v{a,b} = 60
u{b,c} = 48
v{a,c} = T2
v{a,b,c} = 120

f) Compute the Shapley values for the agents a, b, and c. You should show the relevant
steps in your answer that are used to derive the answer. (9 marks, 3 for each agent)

let 5:(5) be Hla mogirsk contriluteic ot agul adds to S,
S flot v(Sc/{;})- vy (s)

7e W 2 :% 57 (S:(-)
For ot o (Aq !

5 ()= v(2:3)-v(3)= >0=1% b b6 08
On (265) = V(&,e}) - ')/({@);60'/3742 L%C?

o (13) = ¥ @) =Y (2]) = 7076 €6 Eeth

R ({bﬁi); }/({ﬂ,k,é)’/(%b,ﬁ):{;a—dﬂg Fheal, el

O, = (L tlltb)l +4bt 72+ 70 =276 —¢4
o et enT e S

31 ¢
Forr L
b6 @ =y (13)-7(®) =18-0 =18 boe, bea
5= V(i 3) - H(Fod) = Go-12-=¢3 abe

(D=7 (50,3)- VD) =48 -6 = B
5 (t43) - V(im/b,c})—af[za,cj) _|20-72 =49 acb,calb
Yp = 18+18+ B+ 448+ 4%

X ifi‘&: 37
: &
FD”‘P‘MC
56 (/d) = 'V({CE)’ J/éﬁ)—‘ 6‘0: < a—LL/ L”'C

5. (33) = Y (303)- Y E3) =72 1>= 60 ach
B (§83) = v (t0,8)-¥(Ge3) = 48~ 18=30 ben
5L ({“ILS) = )/(5%5/6})-’7[{%1:3): (260-60=-60 ctfoc) bas

Ll = EtEH O +EO 6D = 32X _37
—_————— ——— =
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3. Several friends made plans to go to see a movie, and each voted on a genre. The preference
schedule is shown below:

g

Votes (3/ 2 5 3
First Choice (5&@ romance | comedy | drama
Second Choice | drama drama action | romance

Third Choice | comedy | comedy | drama action
Forth Choice | romance | action | romance | comedy

Given this preference schedule, calculate the winner (and in each case show the working)

using:
a) Plurality voting ~ 7..; (/i (4 marks)
Ackess =
Gt b oty o Tt
Drva = 2
b) Borda count (4 marks)

If k= (5&/ ovtconers

Firsd Dy k-l
Socond fjmcﬂ—e k -

ﬂoéw"b ?Cﬁx9+0+ (f?‘rl)"/' (3%/) = Ao—
Romowee = /") *@—fz}f (0) "”/3'%29 = Otb+0+6= 2

Comedy) - [3,4)%/504) F(ex3)10 = 3 +2FISHO =20
D/‘Mﬂ. = KBxD.)-f-/lXQ,)f/S'—ADﬁ—(éxB):’ g+4f-§-+‘) =L

Df"&vvvo«. (///ﬁ/bﬁ {lQ
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4. The following figure shows an Abstract Argumentation system.

(P
N/ ?
)

(a) Calculate the Admissible sets of this argumentation system. (4 marks)
( me F/'Q,e/ Muh/a,a:? DszMuwb ﬂab,,vb‘fs,‘é,l;/
{03 oA Fu,d8 S5 L1
00 fareh 53 | Eh 295
%,{5 {a C/ég {E‘zfj Zb/fj gé/fé

£¢3 ic/ eé 2’9),{”[3 Zb/ "Q/]L% {"/l)fg
R A Y R
g

(b) Determine the Preferred Extensions of this argumentation system. (2 marks)
AN

(c) Determine the Grounded Extensions of this argumentation system. (2 marks)

ﬁﬁ o b, d S
\ f
%@w
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5. (a) Identify with explanation the pure strategy Nash Equilibrium outcome(s) in the game
of chicken, defined by the following payoff matrix: (5 marks)

7

defect coop Thewe oo 2 NE: (D, C) k (C) D)

defect 1
J 1

Co0 IF ¢ bows 7u o0 ﬂlb/m\-t.m
p(}f oﬂfméabw méﬂ/w”

Lihewisa of b tot 5wl G
%WJFCMO/&MWM%

coopaods

(b) Give an example of a game which has no pure strategy Nash equilibria, but has a

mixed strategy Nash equilibrium. (5 marks)
: (2
defect coop f‘fl&/: éw y s))
o0
defect t -1 r
J ! / 50%  haods
coop -1 I AR
I ~
(c) Define and give an example of dominant strategy equilibrium. (5 marks)
i
defect coop A dorimok 9&,&“ Jo e oﬁ;dé’
‘ defect 6 & raolfs ¢, o bt ovbesva f/\av}/)u)é,zxz,
J é 6 ff- Hae s/f‘/”o‘f/ﬁ aj’ Vle otlon 071/‘»5
coop é 4 _ _— LA
4 ¢ 53 1% Jmmwbj Vias »341%
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