Exercises: Artificial Intelligence

Version Spaces: Colors
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Exercises: Artificial Intelligence

Version Spaces: Playing Cards
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Version-Spaces Algorithm
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Version-Spaces Algorithm
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Exercises: Artificial Intelligence

Version Spaces: Ex-exam



Version-Spaces Algorithm

.......




Version-Spaces Algorithm

[Fi,HH,16,Ha]l - | | [?,?,?,?]
[Co,2221 [ i 2us,221 [ i | [2,2Y0,2] || [2,2,01,7] || [2,2,2,Nel || [?,7,7,Ug]
[Re,?,?,7?] [?,]a,?,?] [7,2,0,°] |..]| [?,7,15,7]




Version-Spaces Algorithm

[SD,NW,18,Ne] + [?,?,7,7]
[Co,2,2,2] | | [2,Us,2,2] [ i (| [2,2¥0,2] || [2,2,01,2] || [2,2,2,Ne] || [?,2,2,Ug]
[Re,?,?,7?] [?,]a,?,7] [7,2,0,°] |..]| [?,7,15,7]
[SD,NW,18,Ne]

1




Version-Spaces Algorithm

[SD,NW,18,Ne] + [?,?,7,7]

i sar W
.

[Co,2,2,2] [ i [2,Us,2,2] | i i [2,2¥0,2] || [2,241,2] || [2,2,2, 2, 2% Ug]

it J\><’
[r><?] [?{(?] [2,24,7]

19 out of 23 do [SD,NW,18,Ne]
not cover last
positive example L




Version-Spaces Algorithm

[SD,NW,18,Ne] + | | [?,?,?,?]
[Co,?2,2,2] || [2,Us,2,?] || [2,2Y0,?] || [?,7,7,Ne]
[SD,NW,18,Ne]

1




Version-Spaces Algorithm

[Da,HR,32,Ug] - [?,?,7,7]

[?,Us,?2,?] || [?,2Y0,?] || [?,7,?,Ne]

[SC,2,2,?] | | [Co,?Yo,?]

[Co,?,?,Ne] || [?,NW,2,?] | i [?,Us,Yo,?]

[Co,NW,?,?]

[?,Us,?,Ne]

[SC,Us,?,7?]

[SD,NW,18,Ne]

1




Version-Spaces Algorithm

[Da,HR,32,Ug] - [?,?,7,7]

[Co,?,2,?] || [?,Us,2,2] || [2,2.Yo,?] || [?,?,7,Ne]
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Version-Spaces Algorithm

[Da,HR,32,Ug] - [?,?,7,7]
[Co,?,?,?] || [?,Us,2,?] || [2,2,Y0,?] || [?,?,72,Ne]
[SC,?2,2,?] || [?,NW,?,?]

[SD,NW,18,Ne]

1




Version-Spaces Algorithm

[MO,HR,25,Ha] + | | [?,?,2,?]
[Co,?,?,?] || [?,Us,?,?] || [2,2,Y0,?] || [?,?,7,Ne]
[SC,?,2,?] || [?,NW,?,?]
[SC,Us,Yo,?]
[SD,NW,18,Ne]

1




Version-Spaces Algorithm

[MO,HR,25,Ha] + | | [2,?,?,?]
10,2221 || 12.s,2,21 || 12,2Y0,21 || 12,22 e]
\ 7 AN
[SC,2,2,7] [?M?]
[SC,Us,Yo,?]

2 out of 4 do not || [SD,NW,18,Ne]
cover last positive
example L




Version-Spaces Algorithm

[MO,HR,25,Hal + | | [2,2,2,?]

[CO)?;?)?] [?I?IYOI?]

[SC,?,?,?]

[SC,Us,Yo,?]

[SD,NW,18,Ne]

1




Version-Spaces Algorithm

[SD,Ja,29,Ug] - [?,?,7,7]

[Co,?,?,?] [?,?.Yo,?]

[SC,?,?,7] [?,Us,Yo,?]

[SC,Us,?,7?]

[SC,Us,Yo,?]

[SD,NW,18,Ne]

1




Version-Spaces Algorithm

.......

[Co,?,?,?] [?,?.Yo,?]

[SC,?,?,7] [?,Us,Yo,?]

[SC,Us,?,?]

[SD,NW,18,Ne]

1




Using the result

[2,2,2,7]

2°72°

e [MO,HR,32,Ha]: Maybe

— More Specific than [SC,Us,?,?] [Co,?,?,?] [?,?,Y0,?]

— Not more Specific than [SC,Us,Yo,?] |
[SC,?,?,?] [?,Us,Yo,?]
* [SD,HH,18,Ne]: NO |

— Not More Specific than [SC,Us,?,?] [SC,UE,?,?]

— Not More Specific than [?,Us,Yo,?]

[SC,Us,Yo,?]
 [Da,NW,22,Ug]: Maybe

— More Specific than [?,Us,Yo,?]

— Not more Specific than [SC,Us,Yo,?]

[SD,NW,18,Ne]

1




Exercises: Artificial Intelligence

Version Spaces: Computer Screen



Version-Spaces Algorithm

G = {[((0,0),5),white]}

S={1}
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Version-Spaces Algorithm

G = {[((0,0),5),white]}

S={1}
[(Orl)rred] - G= {
[((0,2),3),white],
Sle g v —w [((1,0),4),white],
[((1,1),4),white],
4i|le b ° ° ° q [((0,0),5),cyan]
}
3||e » ° ° ® | Redundant:
y [((0,0),5),green]
2|le » ° ° ° q [((0,0),5),blue]
S={1}
1| e k e e ) a
0 ° ° ° °
2 5



Version-Spaces Algorithm

S={1}

[(3,2),red] + G={
....................................... [((0,2),3),white],
5 . ' .......... @ ® . ........ “CLLELEELE ‘ [((1’0)’4)’Wh|te]’
= K : i [((1,1),4),white]
RN S P — }
: i : f Removed:
3ie » p—w—w e [((0,0),5),cyan]
Y : it : i S={
20 o E—m—= e [((2,1),1),red],
' [((2,2),1),red],
i ®........ 3 I a....... o [((3,1),1),red],
[((3,2),1),red]
0 o o o e o i
2 5



Version-Spaces Algorithm

S ={[((2,1),1),red],[((2,2),1),red],[((3,1),1),red],[((3,2),1),red]}

[(1,4),green] + G={
....................................... [((0,2),3),white],
5 . ' .......... ¢ ® . ........ “CELLEELED ‘ [((1’0)’4)’Wh|te]’
: K : 1 [((1,1),4),white]
PR SR S S }
: s : H S={
3 . ' '. ......... -, ........ . ‘ [((1,2),2),ye”0W]
/20 R I A A )
2 e n___wecaiie 6 Redundant:
1A [((0,2),3),yellow]
1 o (oo &8 [((1,2),3),yellow]
: : [((1,1),3),yellow]
O o o o o o o [((1,1),4),yellow]
5 [((1,0),4),yellow]



Version-Spaces Algorithm

S ={[((1,2),2),yellow]}

[(4,5),red] - G= {
feereeeer e [((0,2),3),white],
Sie e e e o e [((1,0),4), white]
S T }
4 E‘ E:' ......... [“SRLLELLED ‘:E °® .; Redundant:
: E t : [((1,1),3),white]
3ie »a e & o o Others don’t generalize S
v s
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: }
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Version-Spaces Algorithm

G = {[((0,2),3),white],[((1,0),4),white]}
S ={[((1,2),2),yellow]}

[(4,0),green] - G={
S, [((0,2),3),white],
>ie e e e e e [((1,1),3),white]
i S }
4 e serel e e Others don’t generalize S
| - s=d
3ie (o o & o o [((1,2),2),yellow]
Y : : i : }
2 0 . S ®i® ¢
1 o ° ° ° ° °
0 LSRN SO, SOV, SO,
2 4 5



Version-Spaces Algorithm

G = {[((0,2),3),white],[((1,1),3),white]}
S ={[((1,2),2),yellow]}

5 |e ° ° o ° °
4 |e [ . ¥ ° °
3 |e » ° q ° o
2 |eo ® o s ° °
1 o ° ° ° ° °
0 ° ° ° °

2 5



Using the Result

G ={[((0,2),3),white],[((1,1),3),white]}
S ={[((1,2),2),yellow]}

S(e e e G) * [(3,2),8reen]

4 e [p @ S e e Yes
3le |p e d e o [(2,4).red]
,4),re
2le |b__a G) of o Yes
1 e ° ° ° ° °
. .. . [(3,5),blue]
5 5 Maybe



