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funct ion MINIMA X -DECISIONstate) returns an action
reluru arg Max, - AcTIONS () MIN-VALUE(RESULT state, a))

function MAX-VALUE(state) returns ¢ ufility value
if TERMINAL-TEST{state) then return UTILITY(stote)
B = O
for each a in ACTIONS{state) do
vi— MAX(e. MIN-VALUE(RESULT(5. a}))
return v

function MiN-YALUE(stat=) returns a utility value
if TERMINAL-TEST(state) then return UTILITY(state)

=00
for each a in ACTIONS state) do

vi— MIN(v, MAX-VALUE(RESULT( %, a)))
return v
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function ALPHA-BETA-SEARCH( statfe) relurns an aclion
we—MAX- VALUEstate, —oc, +oc)
return the action in ACTIONS( state) with value ©

functyon MAX-VALUE] state, o, ) returns o wtility value
if TERMINAL-TEST(state) then return UTILITY(state)
—— o
for each a in ACTIONS( state) do
pe— MAX(w, MIN-VALUE(RESULT( 50,2, 1)
if v > [then return v
ori— MaXic, v)
refurn

function MIN-VALUE(state, o, 3) returns o utiity value
if TERMINAL- TEST( state) then return UTILITY(state)
Wi— 400
for each ain ACTIONS state) do
p—MIN(v, MAX-VALUE(RESULT{5.a) .a. 3))
if v < othen return o
Bi—MIN(E, v)

return v
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1.evaluationFunction

def evaluationFunction(self, currentGameState, action):

Design a better evaluation function here.

The evaluation function takes in the current and proposed successor
GameStates (pacman.py) and returns a number, where higher numbers are

better.
The code below extracts some useful information from the state, like the
remaining food (newFood) and Pacman position after moving (newPos).
newScaredTimes holds the number of moves that each ghost will remain
scared because of Pacman having eaten a power pellet.
Print out these variables to see what you're getting, then combine them
to create a masterful evaluation function.
# Useful information you can extract from a GameState (pacman.py)
successorGameState = currentGameState.generatePacmanSuccessor(action)
newPos = successorGameState.getPacmanPosition()
newFood = successorGameState.getFood()
newGhostStates = successorGameState.getGhostStates()
newScaredTimes = [ghostState.scaredTimer for ghostState in
newGhostStates]

#many ghosts

"#*%% YOUR CODE HERE ***"

GhostPos = successorGameState.getGhostPositions()

X_pacman,y_pacman = newPos

failedDist = min([(abs(each[0]- x_pacman) + abs(each[1]-y_pacman)) for
each in GhostPos])

if failedbist != 0 and failedDist < 4:
-11 / failedDist

ghostScore
else

ghostScore = 0
nearestFood = float('inf'")
width = newFood.width
height = newFood.height
if failedbist >= 2:

dx = [1,0,-1,0]

dy = [0!110!_1]
List = []
d={}

List.append(newPos)
d.update({(x_pacman,y_pacman) : 1})
while List:

tempPos = List[0]

List.pop(0)
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temp_x,temp_y = tempPos
if newFood[temp_x][temp_y]:
nearestFood = min(nearestFood, (abs(temp_x - x_pacman) +
abs(temp_y - y_pacman)))
break
for i in range(len(dx)):
x = temp_x + dx[i]
y = temp_y + dy[i]
if 0 <= x < width and 0 <= y < height:
tempPos =(x,y)
if tempPos not in d:
d[tempPos] = 1
List.append(tempPos)
if nearestFood != float('inf'):
foodscore = 10 / nearestFood
else
foodScore = 0
return successorGameState.getScore() + foodScore + ghostScore

2.MinimaxAgent

class MinimaxAgent(MultiAgentSearchAgent):

Your minimax agent (question 2)

def getAction(self, gameState):

Returns the minimax action from the current gameState using self.depth
and self.evaluationFunction.

Here are some method calls that might be useful when implementing
minimax.

gameState.getLegalActions(agentIndex):
Returns a list of legal actions for an agent
agentIndex=0 means Pacman, ghosts are >= 1

gameState.generateSuccessor(agentIndex, action):
Returns the successor game state after an agent takes an action

gameState.getNumAgents():
Returns the total number of agents in the game

gameState.iswin():
Returns whether or not the game state is a winning state

gameState.isLose():
Returns whether or not the game state is a losing state

"#%% YOUR CODE HERE ***"

def gameover(gameState):

return gameState.iswin() or gameState.isLose()
#Be different with me
def min_value(gameState, depth, ghost):
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value = float('inf')
if gameover(gameState):
return self.evaluationFunction(gameState)
for action in gameState.getlLegalActions(ghost):
if ghost == gameState.getNumAgents() - 1:
value = min(value,
max_value(gameState.generateSuccessor(ghost, action), depth))
else:
value = min(value,
min_value(gameState.generatesuccessor(ghost, action), depth,
ghost + 1))

return value

def max_value(gameState, depth):
value = float('-inf")
depth = depth + 1
#Be different with me
if depth == self.depth or gameOver(gameState):
return self.evaluationFunction(gameState)
for action in gameState.getLegalActions(0):
value = max(value, min_value(gameState.generateSuccessor (0,
action), depth, 1))
return value
nextAction = gameState.getLegalActions(0)
Max = float('-inf")
Result = None

for action in nextAction:

if (action != "stop"):
depth = 0
value = min_value(gameState.generatesuccessor(0, action), depth,
D
if (value > Max):
Max = value
Result = action
return Result
util.raiseNotbDefined()
3.AlphaBetaAgent

class AlphaBetaAgent(MultiAgentSearchAgent):

Your minimax agent with alpha-beta pruning (question 3)

def getAction(self, gameState):

Returns the minimax action using self.depth and

self.evaluationFunction

"#*%% YOUR CODE HERE ***
ghostindex = [i for i in range(l,gameState.getNumAgents())]
def gameover(state,depth):

return state.iswin() or sta5§.isLose() or depth == self.depth
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def min_value(state,depth,ghost,alpha,beta):
if gameover(state,depth):
return self.evaluationFunction(state)
value = float('inf'")
for action in state.getLegalActions(ghost):
if ghost == ghostIndex[-1]:
value =
min(value,max_value(state.generateSuccessor(ghost,action),depth+1,alpha,beta))
else:
value =
min(value,min_value(state.generateSuccessor(ghost,action),depth,ghost+1,alpha,be
ta))
if value < alpha:
return value
beta = min(beta,value)
return value
def max_value(state,depth,alpha,beta):
if gameover(state,depth):
return self.evaluationFunction(state)
value = float('-inf"')
for action in state.getLegalActions(0):
if action == 'stop':
continue
value =
max (value,min_value(state.generateSuccessor(0,action),depth,1,alpha,beta))
if value > beta:
return value
alpha = max(value,alpha)
return value
def function(state):
value = float('-inf"')
actions = None
alpha = float('-inf")
beta = float('inf")
for action in state.getLegalActions(0):
if action == 'stop':
continue
tmpvalue =
min_value(state.generatesSuccessor(0,action),0,1,alpha,beta)
if value < tmpvalue:
value = tmpvalue
actions = action
alpha = max(value,alpha)
return actions
return function(gameState)
util.raiseNotbDefined()
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PS D:\AI\Subject\Pacman\multiagent\multiagent> python2 .\autograder.py
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