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&6(�����6RIWZDUH�(QJLQHHULQJ
/HFWXUH����1RYHPEHU����������

'DYLG�1RWNLQ
'HSW��RI�&RPSXWHU�6FLHQFH�	�(QJLQHHULQJ

8QLYHUVLW\�RI�:DVKLQJWRQ
ZZZ�FV�ZDVKLQJWRQ�HGX�HGXFDWLRQ�FRXUVHV�����&XUUHQW4WU�

1RWNLQ��F������������ �

7KLV�ZHHN�DQG�QH[W

� 5HTXLUHPHQWV�DQG�VSHFLILFDWLRQ
² 3HUKDSV�PRUH�DFFXUDWHO\��DOWKRXJK�FRQIXVLQJ��LW
VKRXOG�EH�´UHTXLUHPHQWV�VSHFLILFDWLRQµ�DQG
´VSHFLILFDWLRQµ

� $W�WKH�KLJKHVW�OHYHO��WKLV�WRSLF�IRFXVHV�RQ
² KRZ�WR�GHWHUPLQH�ZKDW�D�VRIWZDUH�V\VWHP�LV
VXSSRVHG�WR�GR�DQG

² KRZ�WR�ZULWH�WKDW�GRZQ
� 5HFDOO�0LFKDHO�-DFNVRQ·V�FRPPHQWV�RQ�´ZKDWµ�YV��´KRZµ

1RWNLQ��F������������ �

7RGD\�\RX·YH�DOUHDG\�VHHQ

� $�ORW�RI�0LFKDHO
-DFNVRQ
² ,Q�SDUWLFXODU��D�YLGHR�RI
KLV������NH\QRWH�DW�WKH
��WK�,QWHUQDWLRQDO
&RQIHUHQFH�RQ�6RIWZDUH
(QJLQHHULQJ

� 7KH�IRFXV�ZDV��KRZ
GRHV�D�VRIWZDUH�V\VWHP
�PDFKLQH��ILW�LQWR�WKH
ZRUOG

1RWNLQ��F������������ �

&DYHDW

� 7KHUH�KDV�EHHQ�EURDG�DJUHHPHQW��ZLWKLQ�WKH
VWXGHQWV�LQ�WKLV�FODVV��DV�ZHOO�DV�RWKHUV��WKDW�D
FRPPRQ�SUREOHP�LQ�VRIWZDUH�HQJLQHHULQJ�LV�LOO�
GHILQHG�UHTXLUHPHQWV��DQG�LQVWDEOH�RQHV��WRR�

� 7KH�DSSURDFK�-DFNVRQ�XVHV�WR�DWWDFN�WKLV�TXHVWLRQ
LVQ·W�JRLQJ�WR�EH�HDV\�IRU�VRPH�RI�\RX�WR�VZDOORZ
² ,W·V�PRUH�IRFXVHG�RQ�FRQWUDFW�VW\OH�V\VWHPV�DQG�OHVV
IRFXVHG�RQ�GHVNWRS�DSSOLFDWLRQV��KH�ZRXOG�VWURQJO\�GHQ\
WKLV��SUREDEO\�ULJKWIXOO\�VR�

² ,�EHOLHYH�WKH�LGHDV�DUH�EURDGO\�DSSOLFDEOH�DQG�ZRUWK
VHHLQJ

² +LV�UHVXOWV�DUH�LQWHOOHFWXDO��QRW�WHFKQRORJ\�UHVXOWV

1RWNLQ��F������������ �

-RKQ�*DOO��6\VWHPDQWLFV�

� )URP�-DFNVRQ��RI�FRXUVH�

� ´7R�WKRVH�:LWKLQ�D�6\VWHP��7KH�2XWVLGH
5HDOLW\�7HQGV�WR�3DOH�DQG�'LVDSSHDU�µ

1RWNLQ��F������������ �

&RPPHQWV�RQ�YLGHR"
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1RWNLQ��F������������ �

$�IHZ�PRUH�H[DPSOHV

� ,OOXVWUDWLQJ�VRPH�RI�-DFNVRQ·V�SRLQWV
² 3ULPDULO\�WDNHQ�IURP�-DFNVRQ·V�ERRN��6RIWZDUH
5HTXLUHPHQWV�	�6SHFLILFDWLRQV��D�OH[LFRQ�RI
SUDFWLFH��SULQFLSOHV�DQG�SUHMXGLFHV

1RWNLQ��F������������ �

$PELJXLW\
� �<RX·OO�KDYH�\RXU�RZQ
IDYRULWHV�DORQJ�WKHVH
OLQHV�

� ,Q�DQ�DLUSRUW�DW�WKH
IRRW�RI�DQ�HVFDODWRU
² 0XVW�,�FDUU\�D�GRJ"
² :KDW�DERXW�WKH
VKRHV�,�MXVW�ERXJKW
WKDW�DUH�VWLOO�LQ�P\
VKRSSLQJ�EDJ"

6KRHV�0XVW�%H�:RUQ

'RJV�0XVW�%H�&DUULHG

∀x• (OnEscalator(x)→
     ∃y•(PairOfShoes(y)∧
             IsWearing(x,y))

∀x• ((OnEscalator(x)∧
             IsDog(x)) →
             IsCarried(x)

1RWNLQ��F������������ �

%XW�ZH·UH�QRW�GRQH

� 7KH�IRUPDOL]DWLRQ�VWLOO�OHDYHV�XQDQVZHUHG
TXHVWLRQV
² 'R�GRJV�KDYH�WR�ZHDU�VKRHV"

² :KDW�DUH�VKRHV"��'RJV"�:KDW�GRHV�LW�PHDQ�WR
ZHDU�VKRHV"

² :K\�GR�WKH�IRUPDOL]DWLRQV�VD\�´GRJV�DUH�FDUULHGµ
DQG�´VKRHV�DUH�ZRUQµ�ZKLOH�WKH�VLJQV�VD\�´PXVW
EHµ"
� 7KH�IRUPDOL]DWLRQV�DUH�LQ�LQGLFDWLYH�PRRG

� 7KH�VLJQV�DUH�LQ�RSWDWLYH�PRRG

1RWNLQ��F������������ ��

´GRJµ��QRXQ�

� 2('�KDV����GHILQLWLRQV����.�ZRUGV�LQ�IXOO�GHILQLWLRQ�
� :HEVWHU·V����GHILQLWLRQV�LQFOXGH

² D�KLJKO\�YDULDEOH�GRPHVWLF�PDPPDO��&DQLV�IDPLOLDULV�
FORVHO\�UHODWHG�WR�WKH�FRPPRQ�ZROI

² D�ZRUWKOHVV�SHUVRQ

² DQ\�RI�YDULRXV�XVX��VLPSOH�PHFKDQLFDO�GHYLFHV�IRU�KROGLQJ�
JULSSLQJ��RU�IDVWHQLQJ�WKDW�FRQVLVW�RI�D�VSLNH��URG��RU�EDU

² )((7

² DQ�LQYHVWPHQW�����QRW�ZRUWK�LWV�SULFH

² DQ�XQDWWUDFWLYH�JLUO�RU�ZRPDQ

1RWNLQ��F������������ ��

´VKRHµ��QRXQ��:HEVWHU·V�

� 6L[�GHILQLWLRQV�LQFOXGLQJ
² DQ�RXWHU�FRYHULQJ�IRU�WKH�KXPDQ�IRRW�XVX��PDGH�RI
OHDWKHU�ZLWK�D�WKLFN�RU�VWLII�VROH�DQG�DQ�DWWDFKHG�KHHO

² DQRWKHU
V�SODFH��IXQFWLRQ��RU�YLHZSRLQW

² D�GHYLFH�WKDW�UHWDUGV��VWRSV��RU�FRQWUROV�WKH�PRWLRQ�RI�DQ
REMHFW

² D�GHYLFH��DV�D�FOLS�RU�WUDFN��RQ�D�FDPHUD�WKDW�SHUPLWV
DWWDFKPHQW�RI�DFFHVVRU\�LWHPV

² D�GHDOLQJ�ER[�GHVLJQHG�WR�KROG�VHYHUDO�GHFNV�RI�SOD\LQJ
FDUGV

1RWNLQ��F������������ ��

&ODULW\�LV�KDUG�DQG�FUXFLDO

� :H�DOO�NQRZ�WKLV��EXW�-DFNVRQ�KHOSV�XV�WKLQN
DERXW�LW�PRUH�FOHDUO\
² 0RRGV

² 'HVLJQDWLRQV�YV��GHILQLWLRQV
� 'HVLJQDWLRQV�DUH�WKH�DWRPLF�SKHQRPHQD

² H�J���JHQHWLF�PRWKHU

� 'HILQLWLRQV�GHILQH�WHUPV�LQ�WHUPV�RI�GHVLJQDWLRQV�DQG
RWKHU�SUHYLRXVO\�GHILQHG�GHVFULSWLRQV
² H�J���JHQHWLF�FKLOG�RI

� 5HIXWDEOH�GHVFULSWLRQV�FDQ�LQ�SULQFLSOH�EH�GLVSURYHQ
² ∀m,x•Mother(x,m)→¬Mother(m,x)
² &DQ·W�GR�WKLV�ZLWK�GHILQLWLRQV
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1RWNLQ��F������������ ��

0RRG�PL[LQJ
• The lift never goes from the nth to the n+2nd floor without passing the

n+1st floor
• The lift never passes a floor for which the floor selection light inside

the life is illuminated without stooped at that floor
• If the motor polarity is set to up and the motor switch setting is

changed from off to on, the lift starts to rise without 250 msecs.
• If the upwards arrow indicator at a floor is not illuminated when the lift

stops at the floor, it will not leave in the upwards direction.
• The doors are never open at a floor unless the lift is stationary at that

floor.
• When the lift arrives at a floor, the lift-present sensor at the floor is set

to on.
• If an up call button at a floor is pressed when the corresponding light is

off, the light comes on and remains on until the call is serviced by the
lift stopping at that floor and leaving in the upwards direction

1RWNLQ��F������������ ��

3ULQFLSOH�RI�XQLIRUP�PRRG

� ,QGLFDWLYH�SURSHUWLHV�DQG�RSWDWLYH�SURSHUWLHV
VKRXOG�EH�HQWLUHO\�VHSDUDWHG�LQ�D�GRFXPHQW
² 5HGXFHV�FRQIXVLRQ�RI�ERWK�WKH�DXWKRUV�DQG�WKH
UHDGHUV

² ,QFUHDVHV�FKDQFHV�RI�ILQGLQJ�SUREOHPV

� ,I�WKH�VRIWZDUH�ZRUNV�ULJKW��ERWK�VHWV�RI
SURSHUWLHV�ZLOO�KROG�DV�IDFWV

1RWNLQ��F������������ ��

,QIRUPDO�DSSURDFKHV

� 5XQQLQJ�SODLQ�WH[W�UHTXLUHPHQWV
VSHFLILFDWLRQV�DUH�LQFUHDVLQJO\�OHVV�FRPPRQ

� 7KHUH�DUH�D�QXPEHU�RI�DSSURDFKHV�EHWZHHQ
WKLV�DQG�IRUPDO�VSHFLILFDWLRQV�WKDW�JLYH
YDU\LQJ�GHJUHHV�RI�OHYHUDJH

� 1RWH�WKDW�-DFNVRQ�GLGQ·W�DUJXH�IRU�DQ\
SDUWLFXODU�VW\OH�RU�QRWDWLRQ
² %XW�UDWKHU�IRU�SURSHUWLHV�WKDW�UHTXLUHPHQWV
VSHFLILFDWLRQV�VKRXOG�KDYH

1RWNLQ��F������������ ��

´:LOOµ�DQG�´6KDOOµ

� 6RPH�JRYHUQPHQW�JURXSV�ZULWH�UHTXLUHPHQWV
ZLWK�VSHFLILHG�PHDQLQJV�IRU�´ZLOOµ�DQG�´VKDOOµ
DQG�´PD\µ�DQG�VXFK
² ´VKDOOµ�LV�D�UHTXLUHPHQW

² ´PD\µ�LV�DQ�RSWLRQDO�UHTXLUHPHQW

² ´ZLOOµ�GHVFULEHV�VRPHWKLQJ�QRW�XQGHU�FRQWURO�RI
WKH�V\VWHP

� 1RW�DOZD\V�WRR�FOHDU
² 5HODWHG�WR�PRRG�PL[LQJ

1RWNLQ��F������������ ��

6WUXFWXUHG�UHTXLUHPHQWV
� ,

² ,�$
� ,�$�LL

² ,�$�LL��

ª ,�$�LL���T

� 6D\�QR�PRUH�
² ,W�GLGQ·W�ZRUN�IRU�PH�LQ�WKH�DVVLJQHG�ZRUN
GHVFULSWLRQ��LW�RIWHQ�GRHVQ·W�ZRUN�LQ�SUDFWLFH
� $OWKRXJK�LW�LV�XVXDOO\�EHWWHU�WKDQ�XQVWUXFWXUHG�QDWXUDO
ODQJXDJH

1RWNLQ��F������������ ��

)RUPDO�PHWKRGV

� 7KH�RULJLQDO�XVH�RI�IRUPDOLVP�LQ�VRIWZDUH
HQJLQHHULQJ�ZDV�IRU�SURYLQJ�WKH�HTXLYDOHQFH
EHWZHHQ�D�VSHFLILFDWLRQ�DQG�DQ
LPSOHPHQWDWLRQ
² 7KLV�KDG�D�QXPEHU�RI�SUREOHPV

� %XW�WKHUH�KDV�EHHQ�D�UHVXUJHQFH�RI�LQWHUHVW
LQ�IRUPDO�PHWKRGV
² 0RVWO\�GXH�WR�SRWHQWLDO�XVHIXOQHVV�LQ
VSHFLILFDWLRQ

² $QG�D�IHZ�VXFFHVV�VWRULHV
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1RWNLQ��F������������ ��

3RWHQWLDO�EHQHILWV

� ,QFUHDVHG�FODULW\
� $ELOLW\�WR�FKHFN�IRU�LQWHUQDO�FRQVLVWHQF\
� $ELOLW\�WR�SURYH�SURSHUWLHV�DERXW�WKH
VSHFLILFDWLRQ��UHODWHG�WR�-DFNVRQ·V�UHIXWDEOH
GHVFULSWLRQV�

� 3URYLGHV�EDVLV�IRU�IDOVLILFDWLRQ��SHUKDSV
PRUH�XVHIXO�WKDQ�YHULILFDWLRQ�

� %XW�QRW�DOZD\V�ZRUWK�WKH�HIIRUW
1RWNLQ��F������������ ��

6W\OHV�RI�VSHFLILFDWLRQV

� 0RGHO�RULHQWHG��H�J��=��9'0�
� $OJHEUDLF��H�J��2%-��/DUFK�
� 3URFHVV�0RGHO��H�J��&&6��&63�
� )LQLWH�VWDWH�EDVHG��H�J��6WDWHFKDUWV��560/�
� /RJLFDO��FRQVWUXFWLYH��PXOWL�SDUDGLJP��EURDG
VSHFWUXP�����

1RWNLQ��F������������ ��

0RGHO�RULHQWHG

� 0RGHO�D�V\VWHP�E\�GHVFULELQJ�LWV�VWDWH
WRJHWKHU�ZLWK�RSHUDWLRQV�RYHU�WKDW�VWDWH
² $Q�RSHUDWLRQ�LV�D�IXQFWLRQ�WKDW�PDSV�D�YDOXH�RI
WKH�VWDWH�WRJHWKHU�ZLWK�YDOXHV�RI�SDUDPHWHUV�WR
WKH�RSHUDWLRQ�RQWR�D�QHZ�VWDWH�YDOXH

� $�PRGHO�RULHQWHG�ODQJXDJH�W\SLFDOO\
GHVFULEHV�PDWKHPDWLFDO�REMHFWV��H�J��GDWD
VWUXFWXUHV�RU�IXQFWLRQV��WKDW�DUH
VWUXFWXUDOO\�VLPLODU�WR�WKH�UHTXLUHG�FRPSXWHU
VRIWZDUH

1RWNLQ��F������������ ��

$VLGH��-DFNVRQ

� )URP�D�VSHFLILFDWLRQ�RI�D�VPDOO�WHOHSKRQH
V\VWHP
– “…a subscriber is a sequence of digits.  Let
Subs be the set of all subscribers …
...certain digit sequences correspond to
unobtainable numbers, and some are neither
subscribers, nor are they unobtainable.”

� ´2QO\�D�PDWKHPDWLFLDQ�FRXOG�WUHDW�WKH�UHDO
ZRUOG�ZLWK�VXFK�DXGDFLRXV�GLVGDLQ�µ�³-DFNVRQ

1RWNLQ��F������������ ��

$OJHEUDLF�VSHFLILFDWLRQV

� 5HSUHVHQW�VWUXFWXUHV�DV�DOJHEUDV
² 5HSUHVHQW�UHVXOWV�DV�FRPSRVLWLRQV�RI�RSHUDWLRQV�
QRW�DV�H[SOLFLW�VWDWH

² &ORVHO\�UHODWHG�WR�$'7V

� $OJHEUDLF�PHWKRGV�WHQG�WR�SURYLGH�OHVV
LPSOHPHQWDWLRQ�ELDV�WKDQ�VRPH�RWKHU
PHWKRGV

1RWNLQ��F������������ ��

3URFHVV�EDVHG�VSHFLILFDWLRQV

� )RU�GHVFULELQJ�FRQFXUUHQW�V\VWHPV
� $OVR�DOJHEUDLF�LQ�QDWXUH��EXW�IRFXV�RQ
SURFHVVHV�WKDW�FDQ�EH�FRPSRVHG�RYHU�D
YDULHW\�RI�RSHUDWRUV��VXFK�DV�UXQ�LQ�SDUDOOHO�
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1RWNLQ��F������������ ��

)LQLWH�VWDWH�VSHFLILFDWLRQV

� 5HSUHVHQW�V\VWHP�DV�D�ILQLWH�VWDWH�PDFKLQH
� 7UDQVLWLRQV�ILUHG�E\�H[WHUQDO��DQG�PD\EH
LQWHUQDO��HYHQWV

� 2IWHQ�XVHIXO�LQ�GHVFULELQJ�DVSHFWV�RI
HPEHGGHG�V\VWHPV
² ,QSXWV�IURP�VHQVRUV��RXWSXWV�WR�DFWXDWRUV

� )RU�WKH�/HYHVRQ�HW�DO��SDSHU�,�KDQGHG�RXW
\RX�PLJKW�WKLQN�DERXW�KRZ�LW�ILWV�LQWR�WKH
-DFNVRQ�PDWHULDO

1RWNLQ��F������������ ��

1H[W�ZHHN

� 1H[W�ZHHN�,·OO�SLFN�D�IHZ�RI�WKHVH�PWKRGV
DQG�VKRZ�´KRZ�WKH\�ZRUNµ

� 1RWH�WKDW�OLWWOH�DWWHQWLRQ�KDV�EHHQ�SDLG�WR
´QRQ�IXQFWLRQDOµ�UHTXLUHPHQWV
² 7KHVH�KDYH��KRZHYHU��EHHQ�YHU\�KLJK�RQ�\RXU
UDGDU�GXULQJ�FODVV�GLVFXVVLRQV


