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1. AR (12 4)
a. [AIE A (2 43)

Dl @) ds(/UQ) = minve{vl}{dsv + wv’u2} =10

b. EH] (2 4)

FREMIF RS s 2 v I FRIFIRAE ST, 45 Wy, # +oo MIHFREEEN s BLEE] v, HH ds(vk) = Wy, »
HRHR Dy ody(vr) = 0+ wey, = ds(vp) BT 4 We, = +oo, MHREEEN s ZiF— RN S5
K vk, W 5 n DT u, -, up BEHE, B Vu € {ur, -+, un} A Wao, #0, B do(vr) =
Milyefuy, oo u ) {ds (W) + Woo, o LT ds(vg) < ds(vpg1) s EFZMR v —EWE: v € {v, |m < k—1},
BRI minge oy, o w3 {ds (W) + Wypy, } = Minyefug, o 0p 3 {1ds (V) + Wy, } = Dy o dg(vr)o O

c. ikl (4 &)

HREETE: WIIART, U R vo HURR AR IS LA E N O, TAILE ds(vo) = O, X FHAMT v eV,
EAIH ds(v) FHARIAIETCITR, Bl ds(v) = ooo XFFERIEL

BRI B P TEIERSE k JOER, X THAETR v eV, ds(v) MR vo T AT v B
SRR EFL, Rl ds(v) < d(v).

RGP R R k UG, R R o MEONETHOIE SE R R T e XTI AL v, ds(oy) =
d(vk), N vp EMJETT R vo 2 v BYSEPREIEEARH]—H0 7
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MR TR s H A

Dy od(vy) = ds(vy) = min {ds(v)} < min {d(v)}

veV —{vg,...,vk—1} T veV—{vo,..., Vip—1}

FAVEE, W TAEE IR v, ds(v) <d(v)e HIE, FRSEEL

AL AR ER, FATAT LA HE5e, AEPITREERSE k O iUs, XA T A
v eV, ds(v) BRI R vo BT v FIRAEAEI R 5.

H1T Dijkstra 8% RGERIGE AR ERE— P REEIRTY KU BT Bt T ORI RNRERAT, X T
T v €V, ds(v) BET AT A vo BT v BSEFPRRMERERIE, A ds(v) = d(v). A,
Dijkstra SATE] B M S HY S RS O

d. [Z&RE (2 4)

Dy 1 Dijkstra SUEESATEIE & PR P HRERIERT, Hrb b FORHRTEL0E 7T & AT
MR RIS Dy FAF R BB IR I RIS R, R4/ TR A, HE R b TR AR
Dijkstra S8 1d A5 — 2P0 % 1 i s S RO TR B TR SR . BOBT HLAh DR R B R K . Dy
P B IERET b A TURR B RE R, IR R 2 W40/ N EDX TR R s, s 2em TR
BRI . HA S @I A B DRI KR E R, S Pkl s ie, g4
A RIS A ) Lo
e. iEW] (2 4)

THIEMI A 5| 2
ds(u) = {Jnei‘gl{ds(v) + Wy

LR BGIE. o BRI TR u, (75

ds(u) > {Jréi‘?{ds(v) + Wyu }

BRI R o (HR XS FRJ I AR P AP S AP I8 RO R R A A2 (R SRR IR AL s 2
T v R, TARIEATZE HYE L, TR v BRI u R9BS AR AN AT REEE IR s ELRRE T
u RS . AL, BA L, B

dy(u) < min{d,(0) + w,.}

IR AT S, BT 738 e i 5 [ 2 O

2.A% F3%, FIRONEIFRBIEE (10 43)

a IXPUHER LR, 5 h(u) E2 0 B, WSS AU EM THE d(v) REAELGTY /U2 AT s A BE
B P H AR/ N T R Dijkstra S35 A9 EAE

b XA UIE IR SAREY ha(u) AT ho(u) XFRE—45 v BT ATRERS AR AT ZE R . 23
d(u) + h(u) AR, MITEIT— S5, SERERN d(u) AR

2
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¢ AIERf. A" BIEHPRIMETTRECh 2 &R, BT DURAR s il S 57 2 B AR RS (A,
R d 52 h WAL, BAERRERR IR, AT R . (65 d(u) AFETEPE B RER
ATREMY . RN A BRI AT B AR E S T N EHRRI T AL A E AR TR %
(GRS

d X EEA L. BIR A" BIERYEIA RE 242 O(m +nlogn), (HIXIFAEMA FrA LT
WREIARIX MR R . SLhr b, A SUERITEREZ B R AR BRI, IR S AR B, W]
e SECEERMERE, E2IBMAE S Dijkstra BIEMHFERIRS HEZE O(m + nlogn). (HZAE L0
BUT, A" BIRRENS LR RS2 2R IE 1T

e XMRIEZ LR 45 EIXPEYE AU b, A™ S3EAN Dijkstra SEEZETHT . X2 RONFEXRH
BT, A* B3k Dijkstra 5354 TAE, ARHBT B AU, MR OUOURYE BRI A R
T EERR AT AL MR 75 Dijkstra 580524 [ A9 Sl U o

3. Mt (8 43)
a. [ (8 43)

BRAURA ISR RN v MAdLEsh n 22, HIE o MRS EES m 2, FIEHARA (m,n).
XA B AREA B AR ME— R, RO A AR H A AR A AR 25 ol D A

A 1: BEREERE (12 4)
a. fUigsLH ShortestPathProblem #4 (8 43)

class ShortestPathProblem(SearchProblem):

"""The illustration and __init___ part is ommited here."""

def startState(self) -> State:
# BEGIN_YOUR_CODE (our solution is 1 line of code, but don't worry if you
deviate from this)
return State(self.startLocation, None)
# END_YOUR_CODE

def isEnd(self, state: State) -> bool:
# BEGIN_YOUR_CODE (our solution is 1 line of code, but don't worry if you
deviate from this)
return self.endTag in self.cityMap.tags[state.location]
# END_YOUR_CODE

def successorsAndCosts(self, state: State) -> List[Tuple[str, State, float]]:
# BEGIN_YOUR_CODE (our solution is 7 lines of code, but don't worry if you
deviate from this)
List = []
for nextlocation, distance in self.cityMap.distances[state.location].items():

1st = (nextlocation, State(mnextlocation, Nomne), distance)
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List.append(1lst)
return List
# END_YOUR_CODE

b. &AL (4 73)

stanford.pbf

~— LI 150 = = 0
S [T = N\ /7 :

S ()N e
o, NS |

> o T~ 7 s
".(I"%~57;;;é ""E:,' \S.R%&A\s% :

- .\\ iy [[r~~d= X Ood? = :

T e e (T
S AN

K 1: startLocation=“1757902279”, endTag=“landmark=AOER”

W 2: BERFLFRRANRERRZ (20 4)
a. fAISSCH WaypointsShortestPathProblem #43 (12 43)

class WaypointsShortestPathProblem(SearchProblem):
"""The illustration and __init___ part is ommited here."""
def startState(self) -> State:
# BEGIN_YOUR_CODE (our solution is 1 line of code, but don't worry if you
deviate from this)
startMemory = []
for tag in self.waypointTags:
if tag in self.cityMap.tags[self.startLocation]: startMemory.append(1)
else: startMemory.append(0)
return State(self.startLocation, tuple(startMemory))
# END_YOUR_CODE
def isEnd(self, state: State) -> bool:
# BEGIN_YOUR_CODE (our solution is 5 lines of code, but don't worry if you
deviate from this)

if self.endTag not in self.cityMap.tags[state.location]: return False
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for value in state.memory:
if value == 0: return False
return True
# END_YOUR_CODE
def successorsAndCosts(self, state: State) -> List[Tuple[str, State, floatl]:
# BEGIN_YOUR_CODE (our solution is 17 lines of code, but don't worry if you
deviate from this)
List = []
for nextLocation, distance in self.cityMap.distances[state.location].items():
next_memory = list(state.memory)
for index in range(len(self.waypointTags)):
if self.waypointTags[index] in self.cityMap.tags[nextLocation]:
next_memory [index] = 1
List.append((nextLocation, State(nextLocation, tuple(next_memory)), distance
)
return List
# END_YOUR_CODE

b. [EIZ 8 (4 5)

(AR AT 2 FATAERORLE . MSEAT k AN RRRa . FTLLE ISR G HEFIEOR 28, 34T UCS
BB, B RASHE T RURAS e T BRI A AR SRR A BRI,
FARHPRABET n x 28,

c. (IA4E (4 43)

stanford.pbf

cvl/l.m

A !’*A‘,

L] F] T el
‘1ég;ﬂ S AN ;\\

% 2: startLocation=“1757902279"”, endTag=“landmark=AOER”,

waypoint Tags=[“landmark=hoover__tower”, "landmark=oval”, "landmark=memorial _church”|
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I 3: fEH A* FREMPEREE (28 43)

a. fRIS5EP aStarReduction ) NewSearchProblem 343 (8 43)

def aStarReduction(problem: SearchProblem, heuristic: Heuristic) -> SearchProblem:
class NewSearchProblem(SearchProblem):

def startState(self) -> State:

return problem.startState ()

def isEnd(self, state: State) -> bool:

return problem.isEnd(state)

def successorsAndCosts(self, state: State) -> List[Tuplel[str, State, float]]:

succlList = problem.successorsAndCosts(state)

for element in succlList:

element = list(element)
element [2] += heuristic.evaluate(element[1]) - heuristic.evaluate(state)
element = tuple(element)

return succlist

return NewSearchProblem()

b. RGP StraightLineHeuristic #43 (8 43)

class StraightLineHeuristic(Heuristic):

def __init__(self, endTag: str, cityMap: CityMap):
self.endTag = endTag
self.cityMap = cityMap

self.endLocations = [location for location in self.cityMap.geoLocations.keys ()

if endTag in self.cityMap.tags[location]]
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def evaluate(self, state: State) -> float:

return max([computeDistance(self.cityMap.geolLocations[state.location], self.

cityMap.geoLocations [endLocation]) for endLocation in self.endLocations])

c. fRIS3EI NoWaypointsHeuristic 343 (12 43)

class NoWaypointsHeuristic (Heuristic):

def __init__(self, endTag: str, cityMap: CityMap):

class newProblem(SearchProblem):
def startState(self) -> State:
return State("State", None)
def isEnd(self, state: State) -> bool:
return False

def successorsAndCosts(self, state: State) -> List[Tuplel[str, State, float

17:
List = []
if state.location == "State":
for endLocation in cityMap.geoLocations.keys():
if endTag in cityMap.tags[endLocation]: List.append((endLocation
, State(endLocation, None), 0))
else:

for nextLocation, distance in cityMap.distances[state.location].
items () : List.append((nextLocation, State(nextLocation, None),
distance))
return List
UCS = UniformCostSearch(verbose=0)
UCS.solve(problem=newProblem())
self .heuristic = UCS.pastCosts

def evaluate(self, state: State) -> float:

return self.heuristic[state.location]
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