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— £ ®M: people, houses, numbers, colors,
baseball games, wars, ...

— B81%: red, round, prime, brother of, bigger
than, part of, comes between, ...

— E%4: father of, best friend, one more than,
plus, ...
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—[E R EREDE: EXER

« BH  KingJohn, 2, UNI,...
« ykZE  Brother, >,...

- %L  Sart, LeftLegOf,...
« T x,y,a,b,..
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RIaX = £55 (&,,...,. 2B, | &, = &,

8= B2 (F,,... R, | E2| X2

* {5l : Brother(KingJohn,RichardTheLionheart) >
(Length(LeftLegOf(Richard)), Length(LeftLegOf(KingJohn)))
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« ENIIHEEFEF-THRIBXIOELNDS
~S,S,A8S,,S,vS,, S,= S, S,o8,

51 Sibling(KingJohn,Richard) =
Sibling(Richard,KingJohn)

>(1,2) v < (1,2)
>(1,2) A — >(1,2)
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EIREF

V<ZH> <X
UNIDETD AldsmartTH 5:

vx At(x,UNI) = Smart(x)
VX PIZETILMTETHDEEN DTN EE(ZRY
ETILADAIBEEENETNDLDXIZHLTETH
2
BEICEIEPDENEDESICRHETHS

At(KingJohn,UNI) = Smart(KingJohn)

A At(Richard,UNI) = Smart(Richard)
A At(UNIL,UNI) = Smart(UNI)

VAN




ILLRTULVRY

BRI EVEF - TOEZELTEFTHDS

E(%ém&) VEF O OTHDERGHEESFELTAZ
LVD:
vx At(x,UNI) A Smart(x)

[FRDZEZER]RT S “TARTDOAMNUNIZWNSFLTET
D ANlEsmartTH B~




FHEREF

<ZH> <3
UNID &H 5 AlIsmart T 5:
dx At(x,UNI) A Smart(x)

IX P [ZETILm TETHAEENDZTDEZIZRY
ETILNDOHAAIEELE DXL TETHS

BEICEDEPODENEDEFICEHETH S
At(Kingdohn,UNI) A Smart(KingJohn)

v At(Richard,UNI) A Smart(Richard)
v At(UNILLUNI) A Smart(UNI)

Vo o...




ILLRTULVRY

BRICAIFIZF > THOEEGREFTHD

E(Jﬁ%":'f) IZEF-OTHERGIREFELT =%
1LVD:

dx At(x,UNI) = Smart(x)
[E “UNHZWVELMEZED AN NS EZEETHD
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VX Vy is the same as Vy VX
dx Jy is the same as Jy Ix

dx Vy is not the same as Vy 3x

dx Vy Loves(Xx,y)
— “There is a person who loves everyone in the world”

Vy dx Loves(x,y)
— “Everyone in the world is loved by at least one person”

Quantifier duality: each can be expressed using the other
vx Likes(x,IlceCream) —3x —Likes(x,lceCream)
dx Likes(x,Broccoli) —VX —Likes(x,Broccoli)
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{51 : definition of Sibling in terms of Parent:

vx,y Sibling(x,y) < [-(X=y)A 3Imf—-(m=1) A
Parent(m,x) A Parent(f,x) A Parent(m,y) A Parent(f,y)]
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The kinship domain:
* Brothers are siblings
VX,y Brother(x,y) < Sibling(x,y)
* One's mother is one's female parent
vm,c Mother(c) = m < (Female(m) A Parent(m,c))
« “Sibling” is symmetric
vx,y Sibling(x,y) < Sibling(y,x)



— B%ﬁgjni Eéf:: ), 1§ FH EHHY £as,

EsDEmEIEA s,
. g?ﬁb] DEHRxEEDS,
The set domain: EXINEET B, P

« Vs Set(s) < (s={}) v (Ix,s, Sel(s,) A s ={X|s,})
* —Ixs{x|s} = {}

* VX,sX e s s ={x|s}

e VX,sXes<[Ay,S,(S={ylsobA(X=YyVvXes))
* VS$,S8,8,CS, & (VXXeS, =>XES,)

* VS8, (S1=8,) = (S S8, A8, C8)

* VXS;,S,XE(S4MNS,)<=>(XeS AXES,)

* VXSS, XE€(S4US,)<=(XeS; VXES,)



— [k —E =ATH E AN
BI’:‘I JUMT. I |I:I:d)1 Fﬁ (ﬁE = )
EERFERESLERICAMIZEL DT TEON-RETHS:
Vs Set(s) < (s ={}) v (3xs, Set(s,) ns = {x|s,})

EEBIIENIT DTN -BEREHF-ILN:

—dx,s {x|s}={}
ERIZHIEFRFT DT TEENIZEDLSAL:

Vx,s x € s <5 = {x|s}
EEDERIEIENITODITEN-ERDATHYILD:

Vxs xes< [As,s=Dls,)An(x=yvxes,)]

ERIEHLE DR EESTHLALEENDEDLEITRYKRIIDEEDERE
FTARATRDEEDNDERTHS:

Vs,s, s, Cs,< (Vx x €5, =X €5,)
7\%@%2#%’1@1&36&%#?%@&%( SRYSEWZHOES DER

Vs,s, (§;,=8,) < (s, &S5, N8,C8,)
%%%%AOD/\J_O)%O)'C?i)étgb\ﬁ%a)t%l SRYMABDEREDE

Vx,8,85, X €(s;MNS,) < (X €5, AX €5,)

—DDEEDHTHAHAEENDEDLSITRY DG ERLELLMDES
DEZRTHS:

Vx,8,5, x € (s, US,) & (X €5, vx €5,)
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wumpus-worldD T—o x> bV —RE R B imEE D RN —
ZKB’EEW 5’C(ﬁ$l,\7°—%0)f(i7a<)%E&%J:Jﬁtéiuﬁ
L7=&95:

Tell(KB,Percept([Smell,Breeze,None],5))

Ask(KB,3a BestAction(a,9))

g1, FI@ARA—R (K t=5TOREDEEZFET SN ?
& Z: Yes, {a/Shoot} — E&## (binding list)
XS tEBONEZENT

So [ESIZox TS AV LI-#ERETRT
S = Smarter(x,y)
o = {x/Hillary,y/Bill}
So = Smarter(Hillary,Bill)

« Ask(KB,S) IZKB F o THAKIH0o%EIRT



wumpusDEF TH RFHESA—A

« XNE
— Vt,s,b Percept([s,b,Glitter],t) = Glitter(t)

5 E Ef
— Vt Glitter(t) = BestAction(Grab,t)

-
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* V¥X,y,a,b Adjacent([x,y],[a,b]) <
[a,b] < {[X+1 ,y]’ [X-‘I ,y],[X,y+1],[X,y'1]}

TDEE:

« Vs,t At{(Agent,s,t) A Breeze(t) = Breezy(s)

/Y
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EHDIELTIFZLEDBHS:
— ZHHIL—IL---EE

JR R Z HEEZ

Vs Breezy(s) = 3dr Adjacent(r,s) A Pit(r)

ANEIL—IL---RE

AN

7 R i3

vr Pit(r) = [Vs Adjacent(r,s) = Breezy(s) ]
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One-bit full adder
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& [B] B8 0D PRI

=EZRIET S
o] BB (X ERICIELLINEZT S (circuit verification)

2. F'aﬁ@’d‘é%ﬂ&’é%ébé

— BEH—THER S —DFESE (AND, OR, XOR,
NOT)

- H 5513% size, shape color, cost of gates

ihEE, B, ERDREREZRET D

— Alternatives:
Type(X,) = XOR
Type(X,, XOR)
XOR(X,)

1. 1L
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& [B] B8 0D PRI

PRI DLVT O — iR H# 2O — BT 5

vi,,t, Connected(t,, t,) = Signal(t,) = Signal(t,)
vt Signal(t) = 1 v Signal(t) = 0

1#0

vt,,t, Connected(t,, t,) = Connected(t,, t,)

vg Type(g) = OR = Signal(Out(1,g)) = 1 < dn
Signal(Iln(n,g)) = 1

vg Type(g) = AND = Signal(Out(1,9)) = 0 < 3In
Signal(In(n,g)) =0

vg Type(g) = XOR = Signal(Out(1,9)) =1 <
Signal(In(1,9)) # Signal(In(2,9))

vg Type(g) = NOT = Signal(Out(1,9)) #
Signal(In(1,9))
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5. BEDEEDAVAZIVAIZ T AitdhEzT a—Kd 3

Type(X,) = XOR Type(X,) = XOR

Type(A,) = AND Type(A,) = AND

Type(O,) = OR

Connected(Out(1,X,),In(1,X,)) Connected(In(1,C,),In(1,X,))
Connected(Out(1,X,),In(2,A,)) Connected(In(1,C,),In(1,A,))
Connected(Out(1,A,),In(1,0,)) Connected(In(2,C,),In(2,X,))
Connected(Out(1,A,),In(2,0,)) Connected(In(2,C,),In(2,A,))
Connected(Out(1,X,),0ut(1,C,)) Connected(In(3,C,),In(2,X,))
Connected(Out(1,0,),0ut(2,C,)) Connected(In(3,C,),In(1,A,))
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6. 13— —ADFHESICHERAZEZHLER
A
MEZRDETORIGTOHRIBEHED RS LA

di4,ls,15,04,0, Signal(In(1,C,)) = i, A Signal(In(2,C,)) =i,
A Signal(In(3,C,)) = i3 A Signal(Out(1,C,)) = 0o, A
Signal(Out(2,C,)) = o,

7. MFAR—RETN\VT TS
1 # 0D KSLHRAIZHIZENTED D
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