ATIEERIEERS

SRR 2R
R a1}
5 202302723005
S2E% H HA 2025.12.02

ERARHR AR FEE IR



(RISLRIRE) EHE R

LI S N B IRHEN TS DA R EK
(D RH A4 Q21emx29.7cm) HEEER, HEET, L NEARMAYTT
JOEEESN 3em; TRE KRG : FE5 /N4 5, BORIK, TSR EECT
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BT

AITEJZ UC Berkeley CS188 A TEREREHISE —PNIH, TE(EF RSB ER

X3

B, N TR BERIZ T (Pacman) AR AZRIRIIRL, 10 HKEE 7 MEALRY
EFEEMRAEL (N DFS, BFS) #IEEREREER (Ucs, A*), DANEXIREER@E &N
VIFIFTA M. T2sE 8Y) RIRESFRME AR, EIEARIE, FATRIRATE R
RREENFEHE, FHERUEA R e R SEPRAE,

2

KBNS

ARREEN ARG T 8 MEHIIREES, BAaT:

1 Q1: F A& (DFS): ) FE AL I & ok T30k 8 b 08 B 2 R4 o

—_

Q2: ) R e4E %k (BFS): AR EHAE K H &, KB B KX BTN ETHRER S W
&% o

. Q3: —E RN & (UCS): FIA—BRME %, ALEEATRITHRM 52, &2

R R A9 AZ

Qu:A* &k : FMAWEKH L, HHFELTHRENERRNA B KX iP4E, H1EA
% N IE B AR h 5 R X B AT K

Q5: A &R : T — AN & A, &KL 8 AARSS 27 PR 0 A3 A
Ho XFEEZL—ANEEHREZN,

Q6: Ak AR HAEFART—AN—RETELH R AXHH, Uik A ET
A2,

Q7: B K K: ACRITAH R X — L J P — A F 20 B K Xy, AT
g Gy i) AR B R RSE 1R

Q8: FHRR UL EFAR: FI—ANRRG T ORE, e s ASAAMAREG RS &, 7F
R —H bk fE e B O] AL A LA Ty

TRER

2&@‘15%5}2@ search.py ﬂ] searchAgents.py Vﬁ/l\jﬁ:ﬁhi‘ﬁﬁ*ggl?‘l\éﬁﬁ%, @'D‘%*ﬁﬂ

@RIk HEE: £ search.py ¥ 5 I depthFirstSearch, breadthFirstSearch,
uniformCostSearch, #= aStarSearch WA S & H ik, A8 & R HHE LR E—/
#HAE (action) 7k, %P &AW I F LI AMAL B B 47,

AELEM : L4E AR B AESR F util. py 3449 Stack, Queue #= PriorityQueue £k #& 4
H, AR QIS BN R RN,

R ZAL: £ searchAgents.py ¥, & &4 A %A (CornersProblem) 4% %M —
MRS TRE BB BREERT,

B R XL FAR T A A FEE A F A AR 6 B K Xk 4 (cornersHeuristic #=
foodHeuristic) @40 A& 2 iE 69 (non-trivial). JE % EL—% 49 (consistent) . /B & X
B R AR ARIE LA AR TR T SR EHATIFS



AT R B

5. B ARMIX: 9 AnyFoodSearchProblem #h 4 E AR X L 4k isGoalState, 1% H A8 4% E 44 F)
B2 G B AT NPT AN E

4 PRSI

4.1 Q1: REM*&IEL % (DFS)

KL RER M Z DS AR ERANT S KRAVERABIL LMK, BRIt REFF
B B VGER AR B F LB, $IEEH L, DFS & A& (Stack) & %6 3 &
£ (LIFO) #9984 BIRA o

s K#G (search.py):

def depthFirstSearch(problem: SearchProblem):
fringe = util.Stack()
visited = set()
startState = problem.getStartState()
fringe.push((startState, [1))

while not fringe.isEmpty():
currentState, actions = fringe.pop()

if currentState in visited:
continue

visited.add(currentState)

if problem.isGoalState(currentState):
return actions

successors = problem.getSuccessors(currentState)

for successor, action, cost in successors:
if successor not in visited:
newActions = actions + [action]
fringe.push((successor, newActions))

return []
K 2 4

python autograder.py -q gl
python pacman.py -1 mediumMaze -p SearchAgent -a fn=dfs

4.2 Q2: T BE# &L (BFS)

RIESE: )RR AL K BES)ZEY RN L, HRERETHRER Y 9% EZ. BHFERAR
HERMmA, $#AELEM L, BES & A AF (Queue) &5 It 5k (FIFO) &9 &4 EIRF o

s R #S (search. py):



AT R B

def breadthFirstSearch(problem: SearchProblem):
fringe = util.Queue()
visited = set()
startState = problem.getStartState()
fringe.push((startState, [1))

while not fringe.isEmpty():
currentState, actions = fringe.pop()

if currentState in visited:
continue

visited.add(currentState)

if problem.isGoalState(currentState):
return actions

successors = problem.getSuccessors(currentState)

for successor, action, cost in successors:
if successor not in visited:
newActions = actions + [action]
fringe.push((successor, newActions))

return []
)X, 45 4

python autograder.py -q g2
python pacman.py -1 mediumMaze -p SearchAgent -a fn=bfs

4.3 Q3: —#&KM#E % (UCS)

FIEF: — RN F(UCS) ¥ BB XM T 8, AR RE & (EAM R
&) 698612, wil g MK AN (PriorityQueue) REH, T 269k B b L R Rz
RN 2o
s R #G (search. py):
def uniformCostSearch(problem: SearchProblem):

fringe = util.PriorityQueue()

visited = {}

startState = problem.getStartState()
fringe.push((startState, [], 0), 0)

while not fringe.isEmpty():
currentState, actions, currentCost = fringe.pop()

if currentState in visited and currentCost >= visited[currentStatel]:
continue

visited[currentState] = currentCost

if problem.isGoalState(currentState):



return actions
successors = problem.getSuccessors(currentState)

for successor, action, stepCost in successors:
newCost = currentCost + stepCost
newActions = actions + [action]
fringe.push((successor, newActions, newCost), newCost)

return []
MK A 4

python autograder.py -q g3
python pacman.py -1 mediumMaze -p SearchAgent -a fn=ucs

4.4 Q4: A* ¥k

FIDSH: AL E R UCS 894 B, © AT S ARE B A H R Ag(n), TIAT
AR, B K X B R A(n)e FEKEEE F(n) = g(n) + h(n)k 7o AT A*
He4s 2 A7 Re e M1 6 B AR AT R

s K#G (search.py):

def aStarSearch(problem: SearchProblem, heuristic=nullHeuristic):
fringe = util.PriorityQueue()
visited = {}
startState = problem.getStartState()
startHeuristic = heuristic(startState, problem)
fringe.push((startState, [], 0), startHeuristic)

while not fringe.isEmpty():
currentState, actions, currentCost = fringe.pop()

if currentState in visited and currentCost >= visited[currentStatel:
continue

visited[currentState] = currentCost

if problem.isGoalState(currentState):
return actions

successors = problem.getSuccessors(currentState)

for successor, action, stepCost in successors:
newCost = currentCost + stepCost
newHeuristic = heuristic(successor, problem)
fValue = newCost + newHeuristic
newActions = actions + [action]
fringe.push((successor, newActions, newCost), fValue)

return []

LESEES



python autograder.py -q q4
python pacman.py -1 bigMaze -z .5 -p SearchAgent -a
fn=astar,heuristic=manhattanHeuristic

4.5 Q5: A%IFA (Corners Problem)

RIELI: AT RBERIFEITAGOAAEZGRIRAR, KAMN1E 2%+ — /8495837 Pacman {2 &
AR A K O AT F RS R T e — NS HEAYIR S A (position, visited corners), H P
position & (x, y) #4%, visited corners £ —/ N R, WREANAEE A 69379
o

s R #G (searchAgents. py):

// HKRARFZIT: (HBATEE, SiFaedRETA)
// getStartState
def getStartState(self):
cornersVisited = tuple([self.startingPosition == corner for corner in
self.corners])
return (self.startingPosition, cornersVisited)

// 1sGoalState: #&REESHAAEIMBSiyH
def isGoalState(self, state: Any):
_, cornersVisited = state
return all(cornersVisited)

// getSuccessors: zZ:pEaikE, HEMAEHIAEL
def getSuccessors(self, state: Any):
successors = []
currentPosition, cornersVisited = state

for action in [Directions.NORTH, Directions.SOUTH, Directions.EAST,
Directions.WEST]:
X, Yy = currentPosition
dx, dy = Actions.directionToVector(action)
nextx, nexty = int(x + dx), int(y + dy)

if not self.walls[nextx][nexty]:
nextPosition = (nextx, nexty)
newCornersVisited = list(cornersVisited)

for i, corner in enumerate(self.corners):
if nextPosition == corner and not newCornersVisited[i]:
newCornersVisited[i] = True

successorState = (nextPosition, tuple(newCornersVisited))
successors.append((successorState, action, 1))

self. expanded += 1
return successors
M) 1K 45 4

python autograder.py -q g5
python pacman.py -1 mediumCorners -p SearchAgent -a fn=bfs,prob=CornersProblem
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4.6 Q6: A% e AN (Corners Heuristic)

KRNI AAEFPARIL T —AD—HEATELH B A NHH, XERETAGATIRES DA
BARRE TH A EITF) R RN — AN &R RS2 E ST & 2 A K719
A TEATIE S RATK A B RS R B R XGRS ATz H 2| R ey K719 A %9 %
AU BB 5 e BT A K17 19) A TR R R 1] 3R L & M FE BT A9 K XK T Ja R XA T
By, BACASE T LA EBAL

M X7 (searchAgents. py):

def cornersHeuristic(state: Any, problem: CornersProblem):
currentPosition, cornersVisited = state
corners = problem.corners

if all(cornersVisited):
return 0

unvisitedCorners = []
for i, corner in enumerate(corners):
if not cornersVisited[i]:
unvisitedCorners.append(corner)

if not unvisitedCorners:
return 0

maxDistance = 0

for corner in unvisitedCorners:
distance = util.manhattanDistance(currentPosition, corner)
maxDistance = max(maxDistance, distance)

=0

(unvisitedCorners)):

(i + 1, len(unvisitedCorners)):
util.manhattanDistance(unvisitedCorners[i],

maxCornerDistance

for i in range(len

for j in range

distance =
unvisitedCorners[j])

maxCornerDistance = max(maxCornerDistance, distance)

return max(maxDistance, maxCornerDistance)
MK A 4

python autograder.py -q g6
python pacman.py -1 mediumCorners -p AStarCornersAgent -z 0.5

4.7 Q7: BHJis KX (Food Heuristic)

KL RCCIRITR R AR B A KRR R BBk, REQ S LAz BEARY
DA — AT B AXE BA BAEHCRIA R KRG R DI KMNEELT %
AP RS R E— AR IR B A XN Y ATz BB R R FMIER", “FERH T A
7 Z 18] 3R AT 4G % PSR B AR R R R B RE IR = 09 R KB IAMAN R A AR M
TR, PRIET T A — B,

s K #G (searchAgents. py):



def foodHeuristic(state: Tuple[Tuple, List[List]], problem: FoodSearchProblem):
position, foodGrid = state
foodList = foodGrid.aslList()

if not foodList:
return 0

maxDistance = 0

for food in foodList:
distance = util.manhattanDistance(position, food)
maxDistance = max(maxDistance, distance)

maxFoodDistance = 0
if len(foodList) > 1:
for 1 in range(len(foodList)):
for j in range(i + 1, len(foodList)):
distance = util.manhattanDistance(foodList[i], foodList[j])
maxFoodDistance = max(maxFoodDistance, distance)

foodCount = len(foodList)

return max(maxDistance, maxFoodDistance, foodCount)
1K, 45 4

python autograder.py -q q7
python pacman.py -1 trickySearch -p AStarFoodSearchAgent

.8 Q8: TR\ E¥#%4Z (Closest Dot Search)

N

MEFL: XA —ATOHE, CARRIERE 2 B RAM, 12187 58 Pk K 2] — AN BT
o KR EHFRASNIES LA EREGRS &, ABIA BRI LE . TAME
%0988 & % H findPathToClosestDot &k o &AM A L —A AnyFoodSearchProblem,
H BRI AEZT N R, ARJE1ER BFS R R2| 2 A RERH O RIERE.

s K #5 (searchAgents. py):

R B

// AnyFoodSearchProblem B8 4x=3ik

def isGoalState(self, state: Tuple[int, int]):
X,y = state
return self.food[x][y]

// findPathToClosestDot @#k=em
def findPathToClosestDot(self, gameState: pacman.GameState):
problem = AnyFoodSearchProblem(gameState)
// BFSHTRIEHKZ S MY 72 FPREIARTE TS
path = search.bfs(problem)
return path

M) 1X, 45 4

python autograder.py -q g8
python pacman.py -1 bigSearch -p ClosestDotSearchAgent -z .5
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SLINERR

ATHEBIFTE 8 MEF I EREISRIL, I8 1T HaEsras (autograder) HIFTA TR B,

BREHUT T 25125 Bl S, B deda M BRA RS EN R

Provisional grades

Question ql: 3/3
Question g2: 3/3
Question q3: 3/3
Question q4: 3/3
Question g5: 3/3
Question g6: 3/3
Question q7: 4/4
Question q8: 3/3

Total: 25/25
DA 2 A 8050 (55 TR A4 SR -

1.

Q1 KEM AL &R
o B X R A ad AT,
o 7£ mediumMaze KB PR E| —FKEH 130 9% 42, FET 146 N1 &

Q2 S EM AR K

o BTA MK R p)EE A,

o /£ mediumMaze X 'Z PRI K Z A 68 4940512, VET 269 AT &

Q3: — B AKMig &

o BTAMX R )i A,

o EARRARMEGE S F (mediumDottedMaze, mediumScaryMaze) ¥ Ag4X 2| m AR 42,

Q4: A% %

o PR K R B A

. & bigMaze ¥, A* R I EGIT A (£549) FFUCS (£ 620), BIT B AR
A R

Q5: A % o)A

o BRI R A,

« & mediumCorners £, BFS ¥ & 7 #1L 2000 4~ S

. Q6: AR A X

o BT MK RPEEL, B R XHE—E K,

o f£ mediumCorners £, &8 A*f=iZ B A RBET BT &8V B 961 /), #HE T ik
R &Ko

Q7: B4 )z A X

o 18 ANMK A 2 BRE i, B R iR —H M,

« 1 trickySearch £, ¥ & 54h 8763 4, KB TiHy (4/4) &K,

. Q8: FHRR UL EFHE

o AR RPLE, 558 KA R I TLAEPT R R A
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6 KIWBLE

AR, BRIEI T EEREMEER (DFS), TEMER (BFS), —&f
8RR (UCS) M AHERIENIIZ A SRR AR, FHHREHN MR Pacman AT
AR A]

RS, BOBEIN TR T AR RPIBIIH R, — S EH AR &2
&, FliE Qe KIATE MR Q7 Y BYIHER AL, SN U THIGUEM, FH R IR
JE R RN, B YR R SRR AR T e —SUERIRTER T, RERD TR SR R
B, KB 7P ER BilaN, ££ Q7 Fh, i FE B i IR RE RS, < BRI BOREE B A< B’
VAR T2 NG, B EARERENEEN, RER BT REBEEHITE 7 9000 PA,

WX, BAMRARER 7S AEREIRN R, S MHER R, IEHRA)
B TR EFOR, BRI (RS —80E) MERERER e MmN, XL
RIS T AR B8 T2 AN T REALRI ) R B A B B SEBR R o AR, AT AZEAGI A E
AR R AR (T B N B R & 30 BRI R AR R ETR AR, DA — 4Tt
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