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Figure 18.10  (a) A consistent hypothesis. (b) A false negative. (c) The hypothesis is general-
ized. (d) A false positive. (e) The hypothesis is specialized.
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o EBZE: REHH, ITRER H, D— L THHESEH D
ZDEZFIZRYRERH,DETHEC, ERETH,DE
TOEIC,EIZRLTYX Cy(x) => C,(x)

« BIC,ZBUKIITH, Z—RILT H1=DIZIE C, =>
C,CHALIGHLWEC, ZRDITHT , SHlfE
ELHOTWAC, h—DLUEDYTIILERTS
CETEBIND

C,(x) is Alternate(x) n Patrons(x,Some)
then C,(x) can be Patrons(x,Some)
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C,(x) is Patrons(x,Some) v Alternate(x)

then C,(x) can be Patrons(x,Some)
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function Current-Best-Learning(examples) returns hypothesis H

H := hypothesis consistent with first example
for each remaining example e in examples do
if e 1s false positive for A then

H := choose a specialization of H consistent with examples
else if e 1s false negative for H then

H := choose a generalization of H consistent with examples
if no consistent generalization/specialization found then fail
end
return /4
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e Fig 18.3 for Current-Best-Learning

Example Attributes Target
| AlL | Bar | Lxj| Hun | _Bat | Price | Rain | Res| Type | Est | Wait
Xi FYFNT/ e\ $%$ F T |[French| 0-10
X, F F T X Full $ F F | Thai [30-60 |
X, FEJTI F |]F $ F | F [Burger| 0-10
X /T § | F | F [ Tha [10-30 —
X; T| F F | Full | $%% F T |French| =60 F
X F| T F T |Some| $% T T | ltalian | 0-10 T
X7 F| T | F F | None| % T F [Burger| 0-10 F
X F | F F T |Some| %% T T | Thai | 0-10 T
X F| T | T F | Full $ T F [Burger| =60 F
X T| T | T | T | Ful [ $3% F T | Italian [ 10-30 F
X F | F F F|None|[ $ F F | Thai | 0-10 F
X9 T| T T T Full $ F F | Burger | 30-60 T
o MBlRE: IERTERI. B{ETIELWN EDFREEMLELN, 71\ YD

oW OENEET S
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1. X,: positive example, select one literal

H,;: Vx WillWait(x) <=> Alternate(x)
2. X,: negative example, H, 1s false positive, specialize

H,: Vx WillWait(x) <=> Alternate(x) n Patrons(x,Some)
3. X;: positive example, H, is false negative, generalize

H;: Vx WillWait(x) <=> Patrons(x,Some)
4. X, positive example, H, is false negative, generalize

H . Vx WillWait(x) <=> Patrons(x,Some)

v [Patrons(x,Full) ~n Fri/Sat(x)]
H,: Vx WillWait(x) <=> ~WaitEstimate(x,30-60)
H,;’: Vx WillWait(x) <=> Patrons(x,Some)
v [Patrons(x,Full) ~ WaitEstimate(x,10-30)]

ete...
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function Version-Space-Learning(examples)
returns version space V

V' .= the set of all hypothesis
for each example e in examples do
if 7 1s not empty then
V' .= Version-Space-Update(V,e)
end return V

function Version-Space-Update(V,e)
returns updated version space V'’

Ve :={hinV:his consistent with e}
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G-sat

More general

T
l'

More specific

S-set




IN—DaA 2]

function Version-Space-Learning(examples)
returns boundary version spaces (G-set,S-set)

G-set := {True}, S-set := {False}
for each example e in examples do

if G-set and S-set are empty return Fail
else (G-set,S-set) ;=
Version-Space-Boundary-Update(e, G-set, S-set)
end
return (G-set,S-set)

function Version-Space-Boundary-Update(e, G-set, S-set)

returns updated boundary version spaces (G-set,S-set)

(see next slide)
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o ERBAICEDULV=%E (EBL)
— Hypothesis ADescription |= Classifications
— Background |= Hypothesis
o EHINBLIEEELEMELEERL
o BARICEDLV=FE (RBL)
— Hypothesis ADescriptions |= Classifications
— Background ~Descriptions AClassifications |= Hypothesis
o KEMIZIZEEN
o MEIZEOUVIRMANEE (KBIL)

— Background A Hypothesis A Descriptions |= Classifications
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Rewrite(u,v) A Simplify(v,w) =Simplify(u,w)
Primitive(u) = Simplyfy(u,u)
ArithmeticUnknown(u) = Primitive(u)
Number(u) = Primitive(u)
Rewrite(1xu,u).
Rewrite(0+u,u).
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Simplyfy(17(0+X),w) Simplyfy(x”(y+z),w)
Rewrite(1*(0+X),v) Simplyfy(0+X,w) || Rewrite(x*(y+z),v) Simplyfy(y+z,w)
Yes,{v/0+X} {wiX} Yes,{x/1,vly+z {wiz}
Rewrite(0+x,V') Simplyfy(X,w)| | Rewrite(y+z,v’) Simplyfy(z,w)
Yes {V'/X} Yes,{y/0,v'/z}
Primitive(X) Primitive(z)
ArithmeticUnknown(X) ArithmeticUnknown(z)
Yes,{} Yes,{}
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CUP(x1)
STABLE(x1)
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OPEN-VESSEL(x1) STABLE(x3) LIFTABLE(x1)
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OPEN-VESSEL(x2) LIFTABLE(x4)

CONCAVITY1
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PART-OF(y1,x2) | IS(yl,UPWARD-POINTING) IS(x4,LIGHT) | ISA(y3,HANDLE)
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CUP(x1)

STABLE(x1)

OPEN-VESSEL(x1) LIFTABLE(x1)

PART-OF(y2.x1) | IS(y2,FLAT)

ISA(y2,BOTTOM)

PART-OF(y1,x1) | IS(yl,UPWARD-POINTING) IS(x1,LIGHT) | ISA(y3,HANDLE)

ISA(y1,CONCAVITY) PART-OF(y3,x1)
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— Given Fernando is Brazilian & speaks Portuguese

Nat(Fernando,B) A Lang(Fernando,P)
o MMIEBHIICRDCENEEZEHESD
Nat(y,B) => Lang(y,P)
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function Minimal-Consistent-Det(E,A) returns set of attributes
inputs: E, a set of examples
A, a set of attributes, of size n
fori<-o0,...,ndo
for each subset Ai of A of size i do
if Consistent-Det?(A/,E) then return Aj

function Consistent-Det?(A,E) returns a truth-value
inputs: A, a set of atributes
E, a set of examples

local variables: H, a hash table
for each example e in E do

if some example on H has the same value as e for the attributes A

but a different classification then return false

store the class of e in H, indexed by the values for attributes A of the example e

return frue
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Father(Philip,Charles) Father(Philip,Anne)
Mother(Mum,Margaret) Mother(Mum,Elizabeth)
Married(Diana,Charles) Married(Elizabeth,Philip)

Male(Philip) Male(Charles)
Female(Beatrice) Female(Margaret)
TR
GrandParent, BrotherlnLaw, Ancester’z EZ4NY1=L>
=151

Grandparent(Num,Charles) Grandparent(Elizabeth,Peter)
— Grandpparent(Mum,Harry) — Grandparent(Spencer, Peter)%i&
BEMBLZIFNX
Grandparent(x,y) < {3z Mother(x,z) A Mother(z,y)}
v {3z Mother(x,z) A Father(z,y)}
v {3z Father(x,z) A Mother(z,y)}
v {3z Father(x,z) A Father(z,y)}

BRI
Parent(x,y) < {3z Mother(x,y) v Father(x,y)}hi&H (X
Grandparent(x,y) < {3z Parent(x,z) A parent(z,y)}&% %
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— Parent (Elizabeth,y) v
GrandParent (George, y)
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{y | Anne}

{ GrandParent (George,Anne) J [ — Grandparent (George,Ann) ]
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BEDEH

BEDEH
<George, Elizabeth>, <Harry, Zara>,...

RYIDEZ1ES
=>grandfather(x,y)

EIC)TIIVE

Father(x,y) => grandfather(x,y)

Parent(x,z) => grandfather(x,y)

Father(x,z) => grandfather(x,y)
—EZEDOREETDEFDENEL—BLEL, 2B H L35
HBIZ—H%3 o0, EEDEHTRAL2EH X —EHDEN
LOT.3BBZELEY., IBIT—DD)TIILEMAS

Father(x,z) A Parent(z,y) => grandfather(x,y)
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