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$QDO\VLV�RI�)RUPDO�5HT�6SHFV

■ SDUVLQJ��W\SHFKHFNLQJ

■ VLPXODWLRQ��V\PEROLF�VLPXODWLRQ�
SURWRW\SLQJ

■ FRPSOHWHQHVV�DQG�FRQVLVWHQF\

■ PRGHO�FKHFNLQJ

■ ����
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2EVHUYDWLRQV

■ GLIIHUHQW�QRWDWLRQV�DUH�XVHG�WR
GHVFULEH�GLIIHUHQW�SDUWV�RI�WKH
EHKDYLRXU�RI�WKH�V\VWHP
² DSSURSULDWH�IRU�DSSOLFDWLRQ

² OLIH�F\FOH��GDWD�HQFRGLQJ��FRGH�JHQ�

■ VLPSOLILFDWLRQV�XVHG�WR�PDNH�VSHF
ILQLWH�DUH�RIWHQ�SUHVHQW�LQ�YDULRXV
SDUWV�RI�VSHF



7KHVLV�6WDWHPHQW

+DYLQJ�DQ�H[SOLFLW�PDFKLQH�UHDGDEOH
RSHUDWLRQDO�VHPDQWLFV�IRU�D�QRWDWLRQ
ZLWKLQ�D�FRPPRQ�IUDPHZRUN��SURYLGHV
D�V\VWHPDWLF�ZD\�WR�H[SORLW�LQKHUHQW
DEVWUDFWLRQV�WR�FDUU\�RXW�VWDWH�VSDFH
H[SORUDWLRQ�DQDO\VLV�



5HTXLUHPHQWV�6SHF

$XWRPDWHG�6WDWH�6SDFH�([SORUDWLRQ�$QDO\VLV
�)LQLWH�6WDWH�0DFKLQHV��%''V�
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([DPSOH��7DEXODU�6SHF�RI
$LUFUDIW�6HSDUDWLRQ�5XOHV

'HFLVLRQ�WDEOH�:KDW�LV�WKH�YHUWLFDO
VHSDUDWLRQ�UHTXLUHG�EHWZHHQ�DLUFUDIW
$�DQG�DLUFUDIW�%�"

VWUXFWXUH�FDSWXUHV�UHODWHG�HOHPHQWV�LQ�D�URZ

Default
FlightLevel(A)         _< 280           _>450  
TypeOfAircraft(B)         _=Turbojet          _=Supersonic
IsLevel(A)                              _=T                      .
InCruiseClimb(A)                   .                          _=F
Vertical_Separation (A,B) 1000 4000 2000



5HTXLUHPHQWV�6SHF
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(QYLURQPHQW



([DPSOH��7DEXODU�6SHF�RI
$LUFUDIW�6HSDUDWLRQ�5XOHV

Assumption:  The following conditions are mutually exclusive
and form a tautology:

(FlightLevel(A) < 280)
(FlightLevel(A) > 450)

However there is at least one entry which is a “don’t care” entry
and this covers all other cases.



(QYLURQPHQW

: typeOfAircraft := Turbojet | Supersonic | Other;

forall A:flight. IsLevel(A) ==>
          Not (InCruiseClimb(A));

forall A:flight. InCruiseClimb(A) ==>
          Not (IsLevel(A));



$QDO\VLV�5HVXOWV
■ UHVXOWV�SURGXFHG�DW�OHYHO�RI�XQLQWHUSUHWHG
IXQFWLRQV

■ FRPSOHWHQHVV�DQDO\VLV�IRXQG�
² PLVVLQJ�DVVXPSWLRQV�´HYHU\RQH�NQHZ�DERXWµ
�GRPDLQ�NQRZOHGJH�

² LQFRUUHFW�SDUWLWLRQV

■ FRQVLVWHQF\�DQDO\VLV�IRXQG�
² WZR�SODFHV�ZKHUH�WKH�UHTXLUHPHQWV�ZHUH
DPELJXRXV



5HTXLUHPHQWV�6SHF

$XWRPDWHG�6WDWH�6SDFH�([SORUDWLRQ�$QDO\VLV
�)LQLWH�6WDWH�0DFKLQHV��%''V�
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6WDWH�5HODWLRQ
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6LPSOLI\LQJ
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$GYDQWDJHV���&RQWULEXWLRQV
■ XVH�WKH�H[SOLFLW�GHIQ�RI�VHPDQWLFV�GLUHFWO\
LQ�DQDO\VLV��DOVR�VLPXODWLRQ��SURWRW\SLQJ�
DQDO\VLV�RI�VHPDQWLFV

■ JHQHUDO�IUDPHZRUN�IRU�
² PXOWLSOH�QRWDWLRQV��PXOWLSOH�DQDO\VLV�WHFKQLTXHV

² QRQ�IRUPDO�PHWKRGV�SHUVRQ��IRUPDO�PHWKRGV
H[SHUW

■ UHWXUQ�UHVXOWV�DW�FRUUHFW�OHYHO�RI
DEVWUDFWLRQ

■ H[SORLW�LQKHUHQW�DEVWUDFWLRQV



&XUUHQW�6WDWXV

■ PDLQO\�FRQFHQWUDWLQJ�RQ�KRZ�PXFK�FDQ
GR�IRU�VLPSOLILFDWLRQ�HQJLQH�IRU
VWDWHFKDUWV��WDEOHV��$61����
IXQFWLRQDOLW\�JLYHQ�LQ�SUHGLFDWH�ORJLF

■ ZRUNLQJ�RQ�PRUH�H[DPSOHV



5HPDLQLQJ�4XHVWLRQV��
(YDOXDWLRQ

■ WR�ZKDW�H[WHQG�WR�WKH�QRWDWLRQV�KDYH
WR�EH�RSHUDWLRQDO�WR�EH�XVHG�LQ�WKLV
IUDPHZRUN�"

■ KRZ�PXFK�FDQ�VWUXFWXUH�UHGXFH�WKH
VL]H�RI�WKH�VWDWH�VSDFH�"

■ KRZ�WR�HYDOXDWH�D�JHQHUDO�IUDPHZRUN�"



0RUH�H[DPSOHV

■ DHURQDXWLFDO�WHOHFRPPXQLFDWLRQV
QHWZRUN��$71�

² VWDWHFKDUWV��SDUDPHWHUL]DWLRQ���$61���
XQLQWHUSUHWHG�IXQFWLRQV��HWF�

² HUURU�VWDWHV�DUH�SDUWLFXODUO\�LPSRUWDQW


