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- . - 1 if Xv =X
Ea: fixv-x.(X1, X2, X3) = { 0 t:ﬂ:lwa-lrwuflsre2

X1 Xo Xs| hxyw-x,(X1, Xo, X3)
0 0 i 1
] 0 1 1
——

s > | hxwx(0,1,1) = 0
1 1 O 1
1 i - o

Q}-—-}-__Gk ? hlxl""r_xz[: 1, 0) =1

Note: Hypothesis maps unlabeled-tuple to {0, 1}

Consist
} w/ hyp.

Labeled-tuple is { InConsistent

So {{0,1,1), 1) is
InConsistent with hl’lvﬂxz

Consistent with  hx_ux, c
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Higd = {heEH| errp(h) >e€} / H.
Hgood = {h€H | errp(h) <€}

Note |Hpad| < |[|H] S~

r{ To -+ Im | Good/Bad
h1 Vo e V| <e
h? "./"{{ — e "l./"l'{ {E , =
Howe |v v -] <e
Ppadg1 | — — - W > €
hbad,r - - T > €

Vi hiay) = elz;)
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¢ Boolean Instance: {(xy, ....on)
'::1,[:':,1:,1} for '::E]_Zl:, s = 0, T3:1:. 1421'3}

e Boolean Function: f({xqy, ...,zn)) € {0, 1}
e Conjunction (type of Boolean function)
fy—0—o4(X) = =z I27a76
1 ifo(X)=t, 22(X)=f, za(X) = T,

— and TE(X} =1t
0 otherwise

f—l——D—D—I—E'::l! g, 1,0, 0, ll:'} - 1
f4+-0-04((0,0, 1,0, 0 )

(Ie, must match each literal mentioned)

e Only 3™ possible conjunctions
out of 22" boolean functions!



e Ho = conjunctions of literals

Each wvariable can be

— 2. o Included positively "z,
¢ |HU| = 3" o Included negatively “x;",
o excluded
=  mpy(e.8) = L[nin3+ni

Collect mqy, (e, 6) = 2 [nIn3 4 In 3] labeled samples
Alg: let h = 1T T2X2 -+ TnIn
For each 4-example y = A, +ix
Remove from k any literal NOT included in y

Data Current Hyp
Ty T3 To Ta T3 I3 !
((1 0 1) +) e
4 KON
V' " TA& "
( 'K 'S '8 4 '41T & b P
9 o= N & '
% ' ' , 8 8 T ' '



"0 A A (

e (INF = Conjunctive Mormal Form

Adg:

[:!I‘]_VEQVE?} e (EEVSEA_VSEQ:] M ™ [:I?VSEE.VE;]

ke — CONFEF = CNF where each clause has =< k literals
A ( (o] * !

As I D((’;:}E'{‘) possible < k-clauses, n O(nk)

|"He_one| = 20()3% k

= MH_onr — O (% [(3'?1-);“ + In %] j

Consistency Filtering:

Let T = all @((})3%) possible k-clauses.
After each 4-example y,
FRemove from T all clauses INCONSISTEMNT w/ y

Return AT

Similar for Disjunctions, E-DMNF,

Vivhat about CNF = n-CNF 7



/ 4 1 =2
X 1 r = 1
+ G 41 =4
.1 4 1 =41
4 * = SR |

Yes

Mo es Mo Mo

Def'n: A DL = list of “if-then rules”
condition = a literal }

where .
consequent is 4+ or —

(= decision tree with just one long path)
31 + '2
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II%A +

Let: 5 = set of

1 1
mpr, = O(g[nIn(n) +In3])
training instances

h = empty list
R = all 4n possible rules
While ol — {} do

1. Find re R s.t.
+ consistent w/ S
+ r appliesto > 1 s 5

(If none, halt w,/ "Failure”)

2.h == h ovr
(Put rule at BOTTOM of hypothesis)

3. § := S — {s|s classified by h}

{ Throw out examples classified by current hypothesis)

K ! S%



MNote:

48" % A +

Correctness#£1: Encough datar?

Yes 1 Mol
) E A

Correctness#£2: Consistency?
IT 4 DL consistent w/data. . .

1. 3 > 1 choice for step 1

(e.g., Tirst rule in L satisfied by = 1 example)
2. 3 DL consistent w/ remaining data

— original DL!

Erficiency:
Aldgorithm runs in poly time, since
o each Iteration requires poly time, and
o each iteration removes > 1 example
(only poly examples)

Generalization: kE-DL
.. whose nodes each contain

COMNJIJUNCTION of <= k literals

{50 earlier DL = 1-DL.)
DL & E-CNF, E-DNF, E-depth DecTree,
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