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5178 D F£ %8 (The Problem types)

0 /72—13;29—'1;(\
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s N-queens . % &

® HH5 D EEE (Toy problem)
s NXJ)L IILEDR FaT #3, 45E
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K. RA—. Ty, ...

¢ FHE 1 R (Real-world problem)
s XEBE(XEDORKIZH-TLARE)- #F
n JL—hERET R FH R A
 IREMERE(RIEZE . XF. AOGE). BUA R E(
Biig. iE. K. BE. BAE. BL). L=
fE (AR MEHE. 2\ DEERET. EFIRR . /N7
TO/80— HAEZRIS AVF—RUMER. GE)
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s J—)LIE, HAKBORSELTERIND.

» ITAI, BERREEOBBZESIE;
® DT, FREDERILZEITD.

LY.

a EYEITE (FRL—E) DERADE.
® DE(Z, BRICEDITAEDRRRIGAIEEL R I ZEFH N
T, FOPTRLEWNEDZES(FEDER).

& RRIC, BEERITID.
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7 OENIILTHALNIEBEETERNET
4: QEEERODLERFBETITS
/\ v . )
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g (OEEHE L RF LA EEOWT A QBT EEEE A
Be (B]E&TIEES BIDZILTIZfFHWTESD HEMN I A HIEN
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J
[ ACGC: Adaptive Cruise Gontrol, LKAS: Lane Keep Assist System
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User specifiied

destination l

Route Planning

L] W e B =« =
Road network data — ‘ ‘ # / 7 7 / po—— —
_é

R 7

L]
Sequence of waypoints through road network

I:&EI:I‘
5t
>,
L
o
\

Y

Perceived agents, Behavioral Layer .
obstacles, and Local Feedback
signage Control
Estimate of vehicle
> Parking state
Maneuver ——
Motion Sf)eciﬁcation Steering, throttle and brake commands

Y Y

Motion Planning

Estimated pose and
collision free space

v

Reference path or trajectory
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« MEKIR . BRIR
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AR IRIE(task environment)

O T—Ur U EBEH T AR AE AR LB
TIOFAT—A3 o H—OEREZROLE

b O AR A

\

A o)

S NHDIE,

gE. Environment:¥%1%. Actuators: 7 77
—A. Sensors: 2 H— )i\%ﬁ&;g\;t

1297 %,
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PEAS

N
\J

&L\

maximize profits)

S IT—UI VDR TR RIDATYITlIINLT
_.I-Jﬁ-\EEBEUn-%H“ 97\7I21i’én2n LE('J'*Lliféb

® B BEZV—ICEHT HFRVIRIEDPEASEK I

» [£EEFEIE: L2 (Safe), ﬁL\(fastg AV TIEERL
élegal), Ik:ﬁli(com ortable trip

FxZ K1k

= JR1E: iBEK(Roads), {DE
R 1A #AF (customers)

s 7OFaIT—2TO€IL. 7

B H{7HE G E (other traffic),

\URIL, DL—FGE

Steering wheel, accelerator, brake), FEEEMOZIAZ

—ay—)L, KE

» Y —: HAS(Cameras), Y+ —(sonar), AE—k A—
F— (speedometer), GPS, odometer, engine sensors,

keyboard




PEAS

N
\J

o IRIR: B

&5 2 (Patient), J&

n JOOF1IT—A; T’ij
(questions, tests, diagnoses, treatments,

referral
s 7 'U'

S)

®IT—xUh EEZEHY AT L(Medical
diagnosis system)

s TEHEFEIE: JTR(Healthy patient), F&/NaXk
(minimize costs), ;&#(

awsuits)
5e(hospital), B8 & (staff)

_ 1 (Screen display)

. +—/R—K(Keyboard )(7—%2 D A 7
(entry of symptoms findings, patient's
answers))




PEAS
@T—o1T R RN)LhaRY(ZE-oTEIEN TKL

AMRERETS vk (Part-picking robot)

SHRESR: ELLMIGZESTHICASD/N—E

T —(Percentage of parts in correct bins)

@®IRE . N)Lbar AR —& PF(Conveyor belt
with parts), & Z15(bins)

®7Fa1T—2A: B, F(Jointed arm and hand)

®tH— : hAS(Camera), 2P —(joint
angle sensors)




PEAS

ST—UxUh FUSA R EEEEZED
(Interactive English tutor)
®MHEEEE: TAMDEFEHmZRKIET S
(Maximize student's score on test)
®IRIG: A= (Set of students)
®TO)F1I—R: T4AT LA (exercises,
suggestions, corrections)
®toHY— F—R—FDAL
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EEfE R T— x> ~(Problem-
solving Agents) (2)

N
\J

*BERBOHZTHS

s BEREENMVDEZEHS

» EREDEE:

s BRBTEME-BBEORAENEILFEXZILTS

u ﬁ/I\.H’]_E/Z-E

¢ E_L?‘J_*I_t—CnEL_d—é

» EXRIALEE:
+ EILHEA T

#(15(XDER. BT DERLEE)
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EREfER T Ot X (The
Problem Solving Process)

SEELEDYOMEE
. BB AABETITND

n FREBDEDEFIT20K8TH S,

s CDEZT EBLEEITR R
SHEENMVDHDORIE

[ |
Iml

[ |
Iml

o

ILLNBDTL&ED,

LENATIDNEEIR VD
LENATDEZANDEETIE30RTH S
DES. BENAMVEBRAEHHDTLE
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N

HREAZ R T O+ X (The Problem

Solving Process)

[FRED X R E/LHTH TR

S} R TH SR

FE IR

(Interpretation)

(Outside world)
TE AL
(Problem formulation)

!

TUHY

T,

it L1

\\
onji

1

NERHE 57

fiz TR A0 38

(Internal world)
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EIREfE R T— x> M Problem-
‘solving Agents) (2)

lﬁ%@iﬁm:
s RMBZAWT. &RZ X, VY &95,
» ERBIECIE:

4 _Lﬁ*I_‘b—CnE -d—é
XY Y = 7 [, 2x+4y =20
» KRNI

s B AFEXZHE TS (XDOER. ETIDOHALLE)
[x+y=7 [2x+2y=2*7 [2y=20-14=6
| 2x+4y =20 2x+4y=20 2X+4y =20
y 3, X+3= 7<:>x:4,y=3

23



EEfE R T— x> ~(Problem-
‘solving Agents) (2)

m ﬁ@*ﬂ:
s AEPtEHADHBRZEZNBHADRE TR

X=4,y=3

s TEA4PT, &H3M ]

» 2% B OREIXRERICAERT S

24




el A AR R

SEENDBITLEWVEBOEARIREZIFTTIOTS
LZEENTIELWWERBREWLWLTE=ELED,
EDTRELEADIN?]

® D TER1E

s XIFADDE. yIXRDIFF-0 8K

n 55 x = y*y or x — y*y <= Epsilon, Epsilon
INSULME

s =)L FEARDEE K TDEZRDIT=(HD
#5 N =Epsilon)




FIZIEJ ﬁ#/k zﬁﬁ*ﬁd)

/N

# 253k
ans=1.0
x=24
epsilon=0.01

numl.oop=0

while abs(ans*ans- x)>= epsilon:
ans = (ans + x/ans)/2
print ("ans =',ans,’ and num loop =', numLoop
numlLoop +=1

print ('num loop ="', numLoop)

print ("Answer is ="', ans)

16\ENHE 2 A 7 A 221 2016\pl.py
('ans =', 12.5, ' and num loop =', 0)

(‘ans =', 7.21, ' and num loop =', 1)

(‘ans =", 5.2693550624133145, ' and num loop =', 2)
(‘ans =', 4.911996075481051, ' and num loop =', 3)
('ans =', 4.898996732283415, ' and num loop =', 4)
('num loop =", 5)

('Answer is ="', 4.898996732283415)

Bl Z (X, x=351363189D &=, yDIE,

T 1Ll i

# Newton-Raphson's method

x=24

epsilon=0.01

ans=x/2.0

numl.oop=0

while abs(ans*ans- x)>= epsilon:
ans = ans - (ans*ans - x) /(2*ans)
print ("ans =',ans,’ and num loop =', numLoop)
numlLoop +=1

print ('num loop ="', numLoop)

print ("Answer is about : ', ans)

16/50 68 3 A 7 A 521 2016/p2.py
('ans =', 7.0, ' and num loop =', 0)
('ans =', 5.214285714285714, ' and num loop =', 1)
('ans =', 4.908512720156556, ' and num loop =', 2)
('ans =', 4.8989887432139305, ' and num loop =, 3)
('mum loop ="', 4)

("Answer is about : ', 4.8989887432139305)

IL—T DT EDLSLY



EEfE R T— x> ~(Problem-

N

solving Agents) (3)

function Simple-Problem-Solving-Agent(p) returns an action
inputs: D, percept
static: s, an action sequence, initially empty
state, some description of the current world state
g, a goal, initially null
problem, a problem formulation

state < Update-State(state, p)

if sis empty then
g < Formulate-Goal(state)
problem < Formulate-Problem(state, g)
s < Search(problem)

action < Recommendation(s, state) /[* first action in the
sequence

s < Remainder(s, state) /* other actions in the
sequence

return action
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» BIREDTEX1E:

¢ TERZFERIAICI8AVFRIMNT IHHNMEI N FILEE~GEE
FT1EER, TAELTRETEYITHS.

s MHAMZERSATTRELNSLRILDITATEZD.
s FROEERER:
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%L, RBELETIUEILTS.
n FEDELT
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BREfARI— o bDFI2 (R
#e ot 5 - vacuum world)

@\

BRI (I -z o) ORI 2ODBARETEED LSIZL
£95. T—U UM, 1’30315%75\11130)%1%! LN AJEETE DN
5, 8DMAF f&IEﬁHk ENHD.
o r-d_'&'cwiﬁéim\l:ﬁ&%d'éca'éﬁéy&, F—LEl
TRETRETHS.
s MEEDTEXIL:
o TEABE (Left)1hALNIIE~FEI(Right)l. [TRAH
(Suck)llZ, TA8LLTHS.
s FRODIER
+ AT D BEEERA S, AIReGIGRTICIT<L, R8T 5.
 FIHAIKERE:
« FAITIKRETEHOK
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ba ;. #5.
#Z(Solution)?

O

T—v 1

~DHI2 (FEER
*&DTI‘\‘de)ﬂiﬁ vacuum world)
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RO 5

@

I5 M #5.
#2? [Right, Suck]

®

g =
{1,2,3,4,5,6,7,6} e.g.,
Right 135 {2,4,6,8}
fig?

IR S N
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N

D

®

4

®

{1,2,.3,4,5,6,7,8} e.g
ﬂght (VG5 {24 68}
fiE?
[Right, Suck, Left, Suck]

»  JERTE FHAY(Nondeterministic):
RLVAA EENWVGRIEICIRZRT
(Suck may dirty a clean carpet)

» HIRHIEIERTES

(Partially observable): 5T, KD E
(location, dirt at current location).

» tRE (Percept): /L, Clean], i.e.,

s IR #5 D #7

fi7?

1 1) o ik

A (2] [ &) [#4
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4

{1/213/4/5/6/7/8} €.g., 1 "ﬂ

ﬁ/?’{%ht )56 {2,4,6,8) uR

i 2

[Right Suck,Left, Suck] 3 | =4
5 |=d)

= JEIRFE A (Nondeterministic) 7 [ Q)

BLVAA TENWEERICIRE

(Suck may dirty a clean carpet)
» BN HIBIEETES

(Partially observable): 15FT. D ELE
(location, dirt at current location).

n HE(Percept): /L, Clean], BB #5 h #7

#&? [Right, if dirt then Suck]

Sk SER SRS




IR OHR KREBZEE DT 57
(Vacuum world state space )

f\

(e | 1= [F0

e [T O (&L T =D

- -
LC;@ _H - E@Dn
@ 1K BE(states)?
# 17 4&(actions)?

@ 0—)L1#&EFE(goal test)?
@ RIRO X M(path cost)?




R OER REBERDT 57
(Vacuum world state space )

(e [ s [

S S

e [T O (&L T =D

/\

- S -
Tar =l e
CQ“UD

S S

@ YKRE(states)? IKRE1-8MER 7 &£ & (integer dirt and robot location)

® 174 (actions)? L:EIZEIC, RiAIZEIC, SiIRLYAL (Left, Right, Suck)
® O—)Lt&EE(goal test)?iR AL (no dirt at all locations)

@ #EEROXE(path cost)? 1/ R DITAIL,. AR ZEF SH(1 per action)




8/\X )L

j1b'lJ wE1.

N

SDDFAILDE R HIMEAD
HAMZEH>TRES.

x BEREBYITAVvINXILDIEIZET S,

XEDEDHEIZH

51 4 11213

ol 1|8 8 4

132 710615
Start State Goal State




N

7l 2 || 4 1
3 6 3 ||| 4
8 3 1 6 7
@ JKfE(states)?
® {174 (actions)?

@ J— L& (goal test)?
@ ZIRO X M(path cost)?




N

HIZE1. 8/ XJL

7 1 2

5 6 3 4 5

8 3 1 6 7 8
Start State Goal State

& JKRE(states)? 24 )LD E (locations of tiles)

® 17&(actions)?ZEfrzx L T AHRIZEIN T (move blank left,
right, up, down)

® J—)LtEE(goal test)?IREE LR DIT—ILEEEIC—EHT S

& FEIaXR(path cost)? &2 DTAIE. ARMI1ZET S
(1 per move)

[(E%: BEDEEDIZRXIEINP-5E2 TS &(optimal solution of 7+
Puzzle family is NP-hard)]
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