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Solving Problems by Searching

j}=k |rw ’OQ@@ xv=NOwQ Qo}O hQ] x@ xv=NOwQ hQ] l} R= =Q hra xDU@ l} w OviUwo l} ’nQo l} Oy=wN|t ’RQw=Wm l} “1
hra w OviUwo Qo = w OQwN Oy=wN =Q OviUwo nQo ’OvW=@ =yvD OviUwo w nQo Qo = "OQ=O =H =yv; R= |m} w VOwN |=Q@ \ki w=

"OQwN Oy=wN =Q hra ’OviUwo ’OvW=@ =yvD

"O}vmXNWt =Q hOy Cr=L w ‘wQW Cr=L ’xr�Ut Cr=L |=[i ’xr�Ut u}= pL |=Q@ “hr=”
sRq "O}vm xO=iDU= O}v=wD|t ’O}DUy p}=t xm |WwQ Qy R= "O}vm pL (search) wHDUH VwQ x@ =Q xr�Ut u}= „|Q=}DN=« “?”

"O}yO x�=Q= =Q OwN |}=yv pL x=Q w xOQm sUQ pt=m Qw] x@ =Q wHDUH CNQO xm CU=

|y=Q s}y=wN|t "Ovm ptL =Q Qiv wO =} l} CU= QO=k xm |k}=k u}vJty w OvQ=O Q=Qk xv=NOwQ l} QO Q=wNtO; xU w V}Wm xU “2
"OW=@ =yQ=wNtO; R= QDtm =H l} QO =yV}Wm O=OaD xmv; uwO@ ’OwQ@ xv=NOwQ Qo}O CtU x@ Qiv Qy xm s}@=}@ =Q

"O}vmXNWt =Q hOy Cr=L w ‘wQW Cr=L ’xr�Ut Cr=L |=[i ’xr�Ut u}= pL |=Q@ “hr=”
sRq "O}vm xO=iDU= O}v=wD|t ’O}DUy p}=t xm |WwQ Qy R= "O}vm pL (search) wHDUH VwQ x@ =Q xr�Ut u}= „|Q=}DN=« “?”

"O}yO x�=Q= =Q OwN |}=yv pL x=Q w xOQm sUQ pt=m Qw] x@ =Q wHDUH CNQO xm CU=

(Depth-First Search) pw=ffljta|SD=QDU= =@ =Q (Graph Search) |i=Qo |wHDUH ’Q} RCr=L|=[i h=Qo QO Qo = “3
=@ir= hwQL ?}DQD T=U= Q@ Cr=Ll} |=yOa@=t xm O}vm ZQi” #OvwW|t |UQQ@ |@}DQD xJ x@ =yCr=L ’s}vm ‘wQW C T=Q R=

“"OvwW|t ?=NDv=
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|wHDUH VwQ =@ ’OW=@|t O Cr=L ’hOy Cr=L w A Cr=L ’‘wQW Cr=L xmv}= w Q} R Cr=L |=[i h=Qo uDiQo Q_v QO =@ “4
"O}U} wv@ =Q =yxQo |UQQ@ ?}DQD w O}yO s=Hv= =Q wHDUH ’Q} R |=y|SD=QDU= w (Tree Search) |DNQO

(BFS) pw=fflZQa |wHDUH “hr=”
(DFS) pw=ffljta |wHDUH “?”

(IDS) |Q=QmD |xOvvmj}ta |wHDUH “G”

“"OvwW|t ?=NDv= =@ir= hwQL ?}DQD T=U= Q@ Cr=L l} |=yOa@=t xm O}vm ZQi”
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|wHDUH VwQ =@ ’OW=@|t O Cr=L ’hOy Cr=L w A Cr=L ’‘wQW Cr=L xmv}= w Q} R Cr=L |=[i h=Qo uDiQo Q_v QO =@ “5
=Q =yxQo |UQQ@ ?}DQD w O}yO s=Hv= =Q wHDUH ’(UCS) CN=wvm}fflxv} Ry |wHDUH |SD=QDU= w (Tree Search) |DNQO

“"OvwW|t ?=NDv= =@ir= hwQL ?}DQD T=U= Q@ Cr=L l} |=yOa@=t xm O}vm ZQi” "O}U} wv@
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"s}vm|t ‘wQW 1 T=Q R= =Q (Graph Search) |i=Qo |wHDUH ’Q} R Cr=L |=[i h=Qo QO “6

#OvwW|t |UQQ@ |@}DQD xJ x@ =yCr=L ’s}vm xO=iDU= (Depth-First Search) pw=ffljta |SD=QDU= R= Qo = “hr=”
#OvwW|t |UQQ@ |@}DQD xJ x@ =yCr=L ’s}vm xO=iDU= (Breadth-First Search) pw=fflZQa |SD=QDU= R= Qo = “?”

“"OvwW|t ?=NDv= |OOa ?}DQD T=U= Q@ Cr=L l} |=yOa@=t xm O}vm ZQi”
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|v}@V}B ’p�=Ut R= xDUO u}= R= hOy "CU= (sequence prediction) xr=@vO |v}@V}B ’u=Uv= Vwy |=yCUD R= xvwtv l} “7
"n ∈ Z u; QO xm OvwW|t O}rwD s(n) ‘@=D R= xO=iDU= =@ O=Oa= u}= xm ZQi u}= =@ ’CU= K}LY O=Oa= R= xr=@vOl} |Oa@ w[a

"Ovm|t O}rwD =Q 1, 2, 4, 8, 16, . . . |xr=@vO ’ s(n) = 2n‘@=D ’p=Ft |=Q@
‘@=wD |=[i O}=@ pt=a u}= "O}=tv pL =Q CUO u}= R= |r�=Ut Ov=wD@ xm s}vm |L=Q] wHDUH =@ xr�Ut pL pt=a l} s}y=wN|t
|=yQorta w n w 1 QY=va?}mQD R= ’umtt ‘@=wD s=tD xm OQm ZQi u=wD|t "O}=tv wHDUH Q_v OQwt |xr=@vO =@ j@=]D |=Q@ =Q umtt

"OvwW|t xDN=U =yRDv=QB ltm =@ u=wD w / ’× ’− ’+

XNWt =Q Oa@=t ‘@=D w Q}Ut |xv} Ry ’hOy uwtR; ’Cr=L |=[i w O}vmh} QaD wHDUH |xr�Utl} u=wva x@ =Q xr�Ut u}= “hr=”
"O}vm

#=QJ #CU= QD?U=vt xr�Ut u}= pL |=Q@ xv=y=o ;=v |wHDUH |=y|SD=QDU= R= l} s=Om “?”
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CQwY x@ u; hOy ‘@=D xm CU= pw= » u} QDy@ |wHDUH l} (heuristic path algorithm) l}DU} Qw}y Q}Ut sD} Qwor= “8
ZQi O}v=wD|t” #OW=@ xv}y@ sD} Qwor= u}= xm OwW|t u}t[D w R= |Q}O=kt xJ |=Q@ "CU= f(n) = (2−w)g(n) + wh(n)

’OW=@ w = 1 |Dkw #OyO|t u=Wv =Q |} wHDUH ‘wv xJ sD} Qwor= u}= ’OW=@ w = 0 |Dkw “"CU= pw@k p@=k h ‘@=D xm O}vm
#Qw]J ’OW=@ w = 2 |Dkw #Qw]J

%O}vm C@=F =Q Q} R OQ=wt R= l} Qy “9

"CU= CN=wvm} xv} Ry |wHDUH R= |Y=N OQwt pw=fflZQa |wHDUH “hr=”
"OvDUy pw= » u} QDy@ |wHDUH R= |Y=N OQ=wt ’CN=wvm} xv} Ry w pw=ffljta ’pw=fflZQa |wHDUH “?”

"CU= A∗ |wHDUH R= |Y=N OQwt CN=wvm} xv} Ry |wHDUH “G”

pw=fflu} QDy@ |wHDUH sD} Qwor= T=U= Q@ ’OW=@ hOy Cr=L O w ‘wQW Cr=L A xm |]QW x@ ’Q} R Cr=L |=[i h=Qo QO “10
Q=Okt ’n xQo Qy Q=vm xOW xDWwv O=Oa= "O}vmXNWt =Q =yxQo |UQQ@ ?}DQD Greedy Best-First Search xv=Y} QL

"OyO|t u=Wv =Q h(n) l}DU} Qw}y |@=} RQ= ‘@=D

"OW=@|t hOy Cr=L G Cr=L w ‘wQW Cr=L S Cr=L "CU= xOW xO=O u=Wv Q} R pmW QO xr�Ut l} Cr=L |=[i h=Qo “11

B Cr=L TBU w A Cr=L =OD@= ’S Cr=L QO ’p=Ft |=Q@ "OvwW|t ?=NDv= =@ir= hwQL ?}DQD x@ Oa@=t |=yCr=L Cr=L Qy QO
"OwW|t ?=NDv=

"O}U} wv@ =Q =yxQo |UQQ@ ?}DQD ’OwW xO=iDU= “|L]U |wHDUH” pw=fflZQa |SD=QDU= R= Qo = “hr=”
"O}U} wv@ =Q =yxQo |UQQ@ ?}DQD ’OwW xO=iDU= A∗ sD} Qwor= R= Qo = “?”

u}tND ’Cr=L Qy Q=vm QO xOWxDWwv O=Oa= "OW=@|t Qo}O Cr=L x@ Cr=L l} R= s=o |xv} Ry ’=yp=} |wQ xOWxDWwv O=Oa=”
“"OW=@|t hOy Cr=L x@ uO}UQ |=Q@ xv} Ry

hOy Cr=L w OvyO|t u=Wv =Q s=o Qy |xv} Ry ’=yp=} |wQ O=Oa= "CU= xOW xO=Ou=Wv ’Q} R pmW QO Cr=L |=[i h=Qo l} “12
"OW=@|t S ’‘wQW Cr=L "CU= xOW xOR x}=U
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#OvwW|t |UQQ@ ?}DQD x@ |}=yxQo xJ pw=fflZQa |wHDUH |SD=QDU= =@ “hr=”
#OvwW|t |UQQ@ ?}DQD x@ |}=yxQo xJ pw=ffljta |wHDUH |SD=QDU= =@ “?”

#OvwW|t |UQQ@ ?}DQD x@ |}=yxQo xJ CN=wvm}fflxv} Ry |wHDUH |SD=QDU= =@ “G”
#OvwW|t |UQQ@ ?}DQD x@ |}=yxQo xJ xv=Y} QL pw=fflu} QDy@ |wHDUH |SD=QDU= =@ “O”

#OvwW|t |UQQ@ ?}DQD x@ |}=yxQo xJ A∗ |wHDUH |SD=QDU= =@ “y”

OOa "OyO|t u=Wv =Q ‘wQW Cr=L ’|=xQ}=O |xQo w OvDUy hOy |=yCr=L ’pmW |Rwr |=yxQo ’Q} R Cr=L |=[i h=Qo QO “13
R= Qw@a |=Q@ s=o |xv} Ry ’p=} Qy |wQ OOa w CU= xOW |v=wN=Qi xQo u; |=Q@ xm CU= l}DU} Qw}y ‘@=D Q=Okt ’xQo Qy pN=O
=Q =yxQo |UQQ@ ?}DQD w xrLQt Qy QO xOW O}rwD |xQ=vm hY ’Q} R |wHDUH |=y|SD=QDU= R= l} Qy |=Q@ "OyO|t u=Wv =Q u;

"O}U} wv@

pw= » ZQa |wHDUH |SD=QDU= “hr=”
pw= » jta |wHDUH |SD=QDU= “?”

|Q=QmD |xOvvmj}ta |wHDUH |SD=QDU= “G”
CN=wvm} xv} Ry |wHDUH |SD=QDU= “O”

xv=Y} QL pw=fflu} QDy@ |wHDUH |SD=QDU= “y”
A∗|wHDUH |SD=QDU= “w”
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