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� �,������
� 9HQWDMDV

� 3UREOHPDV�TXH�FRPLHQ]DQ�FRQ�HO�SODQWHDPLHQWR�GH�KLSyWHVLV

� 0DQWLHQHQ�SUHJXQWDV�FRQ�WHPDV�UHODFLRQDGRV

� %XHQ�HQIRTXH

± 7DUHDV�GH�GLDJQyVWLFR��GHSXUDGR�GH�HUURUHV

� ,QFRQYHQLHQWHV

� 3XHGH�WDUGDU�PXFKR�HQ�GHWHFWDU�REMHWLYRV�TXH�QR�VH�SXHGHQ�FRQVHJXLU
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�

� ���'����-+�#
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���&��*�	�	�����&����$����04������*��8������'����1
�#�����	�	�	���������������	�������
������������	����&��*�	�	��
����� ���'�5��$�9�/�	��� OP�#�����������$�$��*����$��2����$
������*����$��	����	$�0���QQK�����
��������	����	$1

�  �����$

$
�/J�����$���?�>$
�MJJ���'
��

� +�������5������
��*�
�*����	$������!.�0�����
���1
�!����*���2����$�����	$������'
��
�����	���*����$�6����������
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�#1��2
��

� �)�*�
$�	����'
�
� ���'��)��������


� ��!.

IF El tipo de organismo es gram-negativo
AND La morfologia del organismo es redondeado
AND La aerobicidad del organismo es anaerobia

THEN Existe una fuerte evidencia (0.8) de que la
clase de organismo sea Enterobacteriae

IF (AND   (SAME  CNTEXT  GRAM
GRAMNEG)

(SAME  CNTEXT  MORPH REDOND)
(SAME  CNTEXT  AIR ANAEROBIC))

THEN (CONCLUDE CNTEXT CLASS
ENTEROBACTERIAE TALLY .8)
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IF Infección es pélvica
AND Hay reglas que mencionan las enterobacterias
THEN Hay evidencia de que las reglas que mencionan las 

enterobacterias deben ser mencionadas

�#1��2
���

� .�������$��	��&����$��*����$
� !����������	�
��$�$��*����$�	�
��$���$


�+$�$��*����$
; +$�)���$�	����'
����$�����
�	$*���$

�+$���$

; ����	���*����$�6����������
; 4�����	�����*��$?��$&��	�	�	
; ���$��$���*����$�$��*����$

H ����)$�	����'
����$��$����
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MYCIN: What is the infection
User: Enddduritis

FATAL ERROR 6B4A PROGRAM ABORTED
INVALID RESPONSE, RETYPE

MYCIN: Do you mean to type Endartitis
User: Yes

INCORRECTO

�#1��2
� 

� .�$���	�	��
� �*�
�$�	�
���($��*����$����2���$

�C���$����	���������	�*���
; ?<�C�
�$�R?P�<���=��	�	��$
; �)�*�
$9����	���������	���������	�	����0���	������JF1

� ������	��
���������������$�
� ���������������
��'��)��������

� S!��

��'��6��T��S

Intel. Artif e Ing. del Conocimiento
Introducción

Sist. Expertos 36
©Vidal Moreno Rodilla. Dpto Inf. y Autom. USAL

MYCIN: How old is the car’s battery?
User: Why?
MYCIN:This will aid in determining the battery’ 

condition
RULE 037
IF The car abttery’s age is over 5

years
AND The car battery’s voltage is

below 10 volts
THEN The battery’s condition is

probably bad

MYCIN:I Recommend you to replace the battery
User: How?
MYCIN:I used the rule 044 to conclude that the 

recommendation is to replace the batery
RULE 044:
IF The battery’s condition is probably 

bad
THEN Recommend replacing the battery
I used the rule 037 to conclude the condition 
of the battery
RULE 037
IF The car battery’s age is over five 

years
AND The car battery’s voltage is below 10 

volts
THEN The battery’s condition is probably 

bad

You told me

�#1��2
 

� .�$���	�	��
� .�$�$���$����2�
�����$���9�E,-8�,�E
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$%
 �&

� �)�*�
$���-+�#�O����� ��-+�#?
�T���2�����!����*��$$

� 4����	���$�$��*����$�

� &RQWH[WR

� (VWUXFWXUD�GH�GDWRV�GRQGH�VH�UHIOHMDQ�ORV�GDWRV�DFHUFD�GH�XQ�REMHWR��HQIHUPHGDG��

URFD��DYHUtD���6H�GHVFULEHQ�HQ��FRQWH[W�GHILQLWLRQ��R�&ODVH

� �GHIFRQWH[W �FRQWH[W�QDPH!

� �SDUDPHWHUV!

� �LQLWLDO�GDWD!

� �JRDOV!�

� �FRQWH[W�QDPH!��HV�HO�QRPEUH�GHO�FRQWH[WR��OD�FODVH�GH�REMHWR�D�LGHQWLILFDU�R

GLDJQyVWLFDU�

� �SDUDPHWHUV!�HV�OD�OLVWD�GH�SDUiPHWURV�FDUDFWHUtVWLFDV�TXH�OR�GHVFULEHQ

� �LQLWLDO�GDWD!�HV�OD�OLVWD�GH�SDUiPHWURV�LQLFLDOHV�TXH�VH�FRPLHQ]DQ�HQ�FDGD�

FRQVXOWD�

� �JRDOV!��HV�OD�OLVWD�GH�YDORUHV�FX\RV�YDORUHV�VRQ�EXVFDGRV�FRPR�UHVXOWDGR�GH�OD�

FRQVXOWD
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(rule101 ($and (same cntxt color black)
(notsame cntxt pretty yes)
($or (between* (val1 cntxt hardness) 3 5)

(same cntxt environment sedimentary)))
(conclude cntxt identity coal tally 400)

�#1��2�
���
3�%��� ���

� 4����	���$�$��*����$�
� ��'
��

�0R��
���*�P�R���*����P
� R�$��
���$�P1

�R���*����P���������$�)�������	���$�	���$�����'����	���
	����$�	������

�*�	����
��&�������U�# 

�R�$��
�����P��������

�*�	����
��&�������+�#+�3 ��0���	��
������� �?��������������������$���1
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�#1��2�
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3�%��� � 

� 4����	���$�$��*����$�
� ��'
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� &RPELQDFLRQHV��$1'�DQG �25

� �$1'��6L�FXDOTXLHU�FODXVXOD GHYXHOYH�1,/�R�XQ�&)����GHYXHOYH�1,/��

+DFH�XQ�SUH�DQiOLVLV��(Q�FDVR�FRQWUDULR�GHYXHOYH�HO�PLQLPR GH�ORV�&)

� �25�GHYXHOYH�HO�Pi[LPR�GH�ORV�&)�GH�ORV�HOHPHQWRV�D�ORV�TXH�DIHFWD�

�2SHUDQGRV

� �6$0(���&17;7����SDUDPHWHU!���YDOXH!���FKHTXHD�VL�XQ�SDUiPHWUR�

WRPD�XQ�YDORU��YDOXH!�FRQ�XQ�&)!���GHYROYLHQGR�HVWH�&)��(O�YDORU�HV�

HO�&)�VL�HO�FKHTXHR�HV��6$0(�&17;7��SDUDPHWHU!�<(6��

� �1276$0(�&17;7���SDUDPHWHU!���YDOXH!���FKHTXHD�VL�HO�SDUiPHWUR�

WRPD�HO�YDORU�FRQ�XQ�&)� ����'HYXHOYH�YHUGDGHUR�FXDQGR�HO�YDORU�HV�

�XQNQRZQ�
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If the spectrum for the molecule has two peaks at masses 1[ y 2[ such that
AND 2821 +=+ 0[[

AND 281 −[ is a high peak
AND 281 +[ is a high peak
AND at least one of 1[ or 2[ is high

CONCLUDE that the molecule contains a CETONE group

Restricciones

Heurística

4�245�6

� !����*��$��'���
��	�C��'�����*
� +�������5������

� ��)����$
� 'HWHUPLQDU�OD�HVWUXFWXUD�PROHFXODU�GH�VXVWDQFLDV�RUJiQLFDV

� 3ODQLILFDU�OD�VHFXHQFLD�GH�UHDFFLRQHV�SDUD�VLQWHWL]DU�HO�SURGXFWR

� ����	���������$��	��������	�
� 6DWLVIDFFLyQ�GH�UHVWULFFLRQHV��SUHFRQGLFLyQ�GH�UHJODV�GH�SURGXFFLyQ���

,PSXHVWDV�SRU�OD�HVSHFWURPHWUtD�GH�PDVDV

� 8WLOL]DFLyQ�GH�KHXUtVWLFDV

� .�$����$�+�#��#�0+�#���������#����$�1



24

Intel. Artif e Ing. del Conocimiento
Introducción

Sist. Expertos 47
©Vidal Moreno Rodilla. Dpto Inf. y Autom. USAL

"5!�"��3!5
�

� !����*��$��'���
��	� �	�����'���	����!
� +�������5������

� ��)����$
����
�������	��������$��'�$
�'��$�������
����$��������

��$�$��	����&�������
�!����*������	$������'
��
�3��
�(���
��$�$��*����$����2���$����
�(��	$�
�����$����
�	�	���
�$�	���$��	���0��$��*��	��4����1

�.��*����*���)����������	�*�����$��*��$��'��	$�	����&$�*�����
�  �	��
���
����
�9�����OP�,8����	�&�����	$������*���$�

����	$�	����&��������
; ������������
��$�$���������,�	�	��
�����	������	���

����	$�	��������	�	
; ������������
�	����7	��$�	��,�����	$��$�6������	������	���

( )
( )+(3

+(3
/6

¬
=

/
/

( )
( )+(3

+(3
/1

¬¬
¬=

/
/

Intel. Artif e Ing. del Conocimiento
Introducción

Sist. Expertos 48
©Vidal Moreno Rodilla. Dpto Inf. y Autom. USAL

"5!�"��3!5
$%
��&
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LS (IHFWR HQ�+

‘0’ H es falso cuando lo es E
Small E es desfavorable para concluir H

‘1’ E no tiene efecto para concluir H
Grande E es favorable para concluir H

Inf E es lógicamente suficiente para H

LN (IHFWR HQ�+

‘0’ H es falso cuando E no aparece
Small La ausencia de E es desfavorable

para concluir H
‘1’ La ausencia de E no tiene efecto

sobre H
Grande La ausencia de E es favorable para

concluir H
Inf La ausencia de E es lógicamente

suficiente para H
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� *��DSSOLFDWLRQV FDQ�GUDPDWLFDOO\�LPSURYH�WKH�SHUIRUPDQFH�RI�DQ�RSHUDWLRQ E\9�

� &RQWLQXRXVO\�PRQLWRULQJ�IRU�SRWHQWLDO�SUREOHPV�EHIRUH�WKH\�DGYHUVHO\�DIIHFW�WKH�

RSHUDWLRQ

� 7XUQLQJ�FRPSOH[�RSHUDWLRQV GDWD�LQWR�XVHIXO�LQIRUPDWLRQ�E\UHDVRQLQJ�DERXW�WKH GDWD�

XVLQJ�NQRZOHGJH�EDVHG�PRGHOV�DQG�DQDO\VLV

� 'LDJQRVLQJ�WKH�URRW FDXVH�RI WLPH�FULWLFDO�SUREOHPV�DQG�WDNLQJ�WKH�FRUUHFW�DFWLRQV

� 0DLQWDLQLQJ�RSWLPDO�RSHUDWLQJ�FRQGLWLRQV�

� &RRUGLQDWLQJ�DFWLYLWLHV�DQG�LQIRUPDWLRQ�LQ�FRPSOH[�RSHUDWLRQ�SURFHVVHV

0C�����������*�+$1
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