JIOrMyecKUAT aHITMIACKM KaTo NporpameH e3uK 3a NPaBoTo U
eTUKaTta

lMo-ynob6eH 3a xopaTa
KOMMIOTbLPEH e3UK 3a ObaeLleTo

Robert Kowalski
Jacinto Davila
Galileo Sartor



[Mo-yno6eH 3a xopaTa KOMMIOTbLPEH €3UK 3a ObaeweTo

INormyecku aHrMUUCKHU

® CUHTaKTM4Ha 3axap 3a uuct [lponor

e BOBLXHOBEH OTYACTM OT €3MKa Ha Jobpe HanmcaHu NpaBHN TEKCTOBE

® YeTummM Be3 HMKaAKBO TEXHMYECKO 0OyYEeHNE NO Nornka, N34YMCcneHnsa nnu
MaTemaTuka

e 00ACHMUMO

e BKJ/HOYBALLM OEOHTUYHU U OPYrM MOJASTHOCTUHE € HEMNPEMEHHO J1eCcHO 3a
nucaHe.



[1pornor B MHOIro ecTeCTBEHU e3ULN
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https://legalmachinelab.unibo.it/logicalenglish/p/subconjunto.pl

https://legalmachinelab.unibo.it/logicalenglish/p/cittadinanza ita.pl

https://legalmachinelab.unibo.it/logicalenglish/p/cittadinanza ita-scasp.pl

https://legalmachinelab.unibo.it/logicalenglish/p/family-scasp.pl
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Bcuukuy cpelum ¢ HeBakCUHUpPaHK xopa

O6MKHUOBeH ca 3abpaHeHun, OCBEH aKo Te He ca
aHIUNCKU I
Cpewa e 3abpaHeHa, ako
Jlornyecku 4yoBeK MPUCHLCTBA Ha cpellarta
AHIMUNCKU N YOBEKBT € HEBaKCUHUpaH W
[ cpellata He € U3BMHEHaA.
3abpaHeH(M
Prolog ) P (M)
.- nocewasa(P, M),
HeBakcuHupaH(P),

not(n3suHeH(M)).



rpoMeHIiusu,

1

3aKI0YeHUe ebgedeHu ¢ ,a"“ unu ,an’

aKo ycriosus

\ Cpewa e 3abpaHeHa, ako

4YOBEK MPUCHLCTBA Ha cpellaTa
N YOBEKbT € HeBaKCUHUpaH W
cpellaTta He e U3BMHEHa.

N

ompuyamersiHu ycroeu
3a U3KITIOYEHUS

6e3 MHoXecmeeHO YucCs1o
6e3 mecmoumeHus




[eoHTNn4YHNTE MoganHoCcTu (3agbimkeHne, 3abpaHa,
paspeLlueHne) morat ga 6baart npeactaBeHu Ypes MeTa
(M NpegukaTn OT NO-BUCOK pen)

NnueTo nma 3aabmkeHne NUUETo Aa nnaTu cyma, ako
NMLETO NPUCHLCTBA Ha cpella U1 cpellaTa e 3abpaHeHa u
rmobaTta 3a NUuUeTo, NPUCHCTBALLO Ha cpellaTa, e cymara.

obligation(P, pays(P, A))
- attends(P, M),
prohibited(M),
fine(P, M, A).



Flood, M.D. and Goodenough, O.R., 2021. oroBop kaTto
aBTOMaT: npeacrasngasa NPoOCcTo PMHaAHCOBO CropasyMeHne B
nadymucnmntenHa opma. Artificial Intelligence and Law, pp.1-26.

“Bbnpekn Ye eOHTUYHUAT NOAXOA OBELLECTBABA peanLa Kno4oBy
HOPMAaTUBHU XapakTePUCTUKN, MHOTO U3pasun Ha opuLmanHnsa 3akoH,
KaTo ycTaB, pernamMeHTM 1 YacTHU JOroOBOPHU nNpaBuna, 06MKHOBEHO
He n3nonasaTt Te3n HopMaTUBHM opManu3aMmn B TEXHUTE ECTECTBEHN
€31KOBU 13pasu.

[Mo-ckopo NnogobHn odomumanin n3siBeHnst Ha 3akoHa YeCcTo 3amMmecTBar
N3ABMEHUATA 3a 3aabJKEHME C n3pasn Ha CbouTMe 1 NocneacTBus.
ToecT, ako onpeferneHn npasusia He ce cnasear, e rnocreasar
onpeaeneHn pesyntaTtu - YeCTo HENPUATHW.”



[eoHTYHNTE MogarnHocTu (3agbimkeHne, 3abpaHa, paspellueHme) morat ga
6baaT NpeacTaBeHn Ypes3 YTOUHSIBAHE Ha TEXHUTE NOCNeaCcTBUS

JTnueto nma 3agbIMKEHNETO Aa nnaTn cyma, ako N1MueTo
NPUCBHCTBA Ha cpella 1 cpewlata e 3abpaHeHa u rnobata
3a NUuUETOo, NPUCHCTBALLO Ha cpellaTa, € cymaTa.

3anoBe[ 3a 3agbpXKaHe Ha Nuue ce u3gasa, ako NULETo uma
3adbIPKEHMEe NULIEeTO Aa nNnaTh cyma 1 NULETO He nnalla
cymara.

3a aa 6baar HarmbHO ornepaTyBHW, CLOUTUATA 3a NaLlaHe 1 3anoBes 3a apecT
LLIE CE HY)KOAST OT U3PUYHN BPEMEBW OrPaHNYEHMUS.



Logical English on SWISH (online version of SWI Prolog

19 A meeting is prohibited -@ answer("query one with scenario one").

20 1f a person attends the meeting

21 and the person 1is unvaccinated Query one with one: *a person* pays *an amount*
22 and it is not the case that Answer: Boris pays £ 1000

23 the meeting is excused. true

24

25 A person has an obligation that the person pays an amount -@ answer("query two with scenario one").

26 if the person attends a meeting

27 and the meeting is prohibited Query two with one: An arrest warrant is issued for *a person*
28 and the fine for the person attending the meeting is the amount. Answer: An arrest warrant is issued for Boris
29 true

30 An arrest warrant is 1issued for a person Answer: An arrest warrant is issued for Novak
31 1f the person has an obligation that the person pays an amount true

32 and it is not the case that

33 the person pays the amount. G answer("query two with scenario one").
34

35 scenario one 1is:

37 Boris attends christmas party.

38 Novak attends christmas party.

39 Novak is unvaccinated.

40 the fine for a person attending a meeting is £100
41 1f the meeting is prohibited.

42 | % Novak pays £160.
43 Boris pays £1000. v

Examplesa | Historya = Solutionsa




3aKoHbT 3a OPUTAHCKOTO rpaXkgaHCTBO

18
19
20
21
22
23
24
25

q person lacquires British citizenship on |a date |

if fEhe person lis born in the UK on [the date)
and the date 1is after commencement
and (an other person| is the mother of [the person
or [the other person|is the father of (the person |
and (the other person |is a British citizen on (the date
or |[the other person|is settled in the UK on [the date




acquires British citizenship on(A, B) :-
is born_in on(A, the UK, B),
is after commencement(B),
( is_the mother of(C, A)
: is the father of(C, A)

( is_a British citizen on(C, B)
: is settled in the UK on(C, B)

?" show prolog.

Examplesa @ Historya @ Solutionsa (J table results |m|



2; scenario harry is: &:swer: John acquires British citizenship on 2021-10-9T76:0:0.0

69 rue T
760 John is born in the UK on 2021-10-09. Next | 10 ’ 100 ‘ 1,000 H Stop -
71 2021-10-09 is after commencement. ‘7

72[Har‘r‘y is the father of John. ] " answer one

73 Harry 1is settled in the UK on 2021-10-09.

74

75 query one 1is:

76

77 which person acquires British citizenship on which date. v Examplesa = Historya | Solutionsa (O table results m
714 ’




67 .
. : false l
68 scenario harry_says 1is: -

69

70 John 1is born in the UK on 2021-10-09.

71 2021-10-09 1is after commencement.

72[Harny says that Harry 1is the father of John. ]
73 Harry 1is settled in the UK on 2621-10-09.

74

75 query one 1is:

76

77 which person acquires British citizenship on which date. - Examplesa = Historya = Solutionsa 0 table results m
7R 4 4

98
> [answer one with harry_says.]




54

55 scenario trust is:

56

57 John 1is born 1in the UK on 2021-10-09.
58 2021-10-09 1is after commencement.

59[Harny says that Harry 1is the father of John.

J

60 Harry 1is settled in the UK on 2021-10-09.
61
62[0 person X is the father of a person Y ]

63 if X says that X is the father of Y.
64

65 query one 1is:

66

67 which person acquires British citizenship on which date.

v

[L\nswer: John acquires British citizenship on 2921—19-9T9:9:9.9]

true
‘7Next ‘ 10 | 100 ‘ 1,000 || Stop

1

?- e
[answer one with trust. ]

Examplesa @ Historya = Solutionsa

(O table results m
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Table 2: A Streamlined Loan Agreement

Agreement

This loan agreement dated June 1, 2014, by and between Lender Bank Co. (“Lender”) and
Borrower Corp. (Borrower), will set out the terms under which Lender will extend credit in the
principal amount of $1,000 to Borrower with an un-compounded interest rate of 5% per annum,
included in the specified payment structure.

1.The Loan:
At the request of Borrower, to be given on June 1, 2014, Lender will advance $1000 to Borrower
no later than June 2, 2014. If Borrower does not make such a request, this agreement will

terminate.

2. Repaymen
Subject to the other terms of this agreement, Borrower will repay the loan in the following
payments:
(a) Payment 1, due June 1, 2015, in the amount of $550, representing a payment of $500 as
half of the principal and interest in the amount of $50.
(b) Payment 2, due June 1, 2016, in the amount of $525, representing a payment of $500 as

the remaining half of the principal and interest in the amount of $25.

3. Representations and Warranties:

The Borrower represents and warrants, at the execution of this agreement, at the request for the
advance of funds and at all times any repayment amount shall be outstanding, the Borrower’s
assets shall exceed its liabilities as determined under an application of the FASB rules of

accounting.

4. Covenants:

The Borrower covenants that at the execution of this agreement, at the request for the advance
of funds and at all times any repayment amount shall be outstanding it will make timely payment
of all state and federal taxes as and when due.

/Events of Default: \

The Borrower will be in default under this agreement upon the occurrence of any of the

following events or conditions, provided they shall remain uncured within a period of two days
after notice is given to Borrower by Lender of their occurrence (such an uncured event an “Event
of Default”):

(a) Borrower shall fail to make timely payment of any amount due to Lender hereunder;

(b) Any of the representation or warranties of Borrower under this agreement shall prove
untrue;

(c) Borrower shall fail to perform any of its covenants under this agreement;

(d) Borrower shall file for bankruptcy or insolvency under any applicable federal or state law.

to occur shall take precedence for the purposes of specifying outcomes under this agreement.

6. Acceleration on Default

Upon the occurrence of an Event of Default all outstanding payments under this agreement will
become immediately due and payable, including both principal and interest amounts, without
further notice, presentment, or demand to the Borrower.

\A default will be cured by the Borrower (i) remedying the potential event of default and (ii) giving /

7. Choice of Law:
This agreement will be subject to the laws of the State of New York applicable to contracts
entered into and performed wholly within that state.

8. Amendments and Waivers:
Any purported amendment to, or waiver of rights under, this agreement will only be effective if
set forth in writing and executed by both parties.

9. Courts and Litigation:

Any legal action brought to enforce, interpret or otherwise deal with this agreement must be
brought in the state courts of the State of New York located in New York County, and each of the
parties agrees to the jurisdiction of such courts over both the parties themselves and over the
subject matter of such a proceeding, and waives any claim that such a court may be an
inconvenient forum.

10. Time of the Essence; No Pre-Payment

Timely performance is required for any action to be taken under this agreement, and, except as
may otherwise be specifically provided herein, failure to take such action on the day specified
will constitute a binding failure to take such action. Payments shall only be made on or after the
dates specified in Section 2 or on or after such other date as may be required under Section 6;

pre-payments made on earlier dates shall not be accepted.

11. Notices
Notices provided for in this agreement will be given by an email to the email addresses set out
below and will be effective upon receipt.

[Lender email here]
[Borrower email here]

Accepted and agreed:

LENDER BANK CO. BORROWER CORP.
By: By:
Title: Title:

[NOTE: Statute of Limitations on debt obligations in NY is 6 years]

Draft of July 23, 2014

effective notice of such remedy to the Lender. In the event of multiple events of default, the first

16



[loroBOpbT 3a 3aeM KaTo
OVUCKPETEH KpaeH aBTomMart

Key Messages

e Financial contracts are structured internally as
state-transition systems.

e Discrete finite automata (DFA) are an
adequate formalism to represent this structure
as finite sets of states, events, and transitions.




Default (borrower)
representations/
warranties

Default (borrower) General
bankruptcy default cured

Default (borrower)
covenant

Notice given of Notice given of Notice given of 1 Day passes
general default general default general default since last event

Borrower notified Default (borrower)

of general default payment missed

T —_-. -]
ay passes Notice given
e last event

Borrower notified
of payment default

2 days pass

Payment made $1.075 since last event

2 days pass
since last event

Payments 2
accelerating

Payment made
$525

1 Day passes
since last event

Crisis2 — accelerated Payment made

payments not made

Statute of
limitations

Payment made Payment made

Lawsuit $1.075

Payment 2 due

Payment made



Kora Bb3HMKBa CbOUTME HA HEU3MbIHEHNE?

5. Cbbutuga Ha HeU3NbIHEHUE:

Ha aeH DO
Kpeantonony4yatenaT we nsnagHe B HEU3NbIHEHWE Ha 3adblMKEHUsTa CM No ToBa
crnopasyMeHUue rnpu HacTbNBaHe Ha HAKOe OT criegHuTe CbouUTNA UNn YyCnoBus, Npu ycnoseue,
Yye Te LLie oCTaHaT HenornpaBeHn B paMKnTe Ha nepuoa OT ABa OHW, creq Kato
Kpeantonony4yarenaT € nony4ymn yseaomMneHne 3a HacTbNBaHETO UM

(TakoBa HensrnekyBaHo cbbutme ,CbbuTNe Ha HEU3MBITHEHNE):)
Ha geH DO

(a) Kpeantonony4artensaT He ycnsiBa Aa U3BbPLUN CBOEBPEMEHHO MNMaLllaHe Ha BCAKa cyma, OAblhKMMma

Ha Kpeaoutopa no HacTosLWOTO Cnopa3yMeHue;

(b) Bcsako npeactaBUTENCTBO MNKU rapaHUmMMTe Ha 3aemMonony4varens no ToBa cnopasyMeHuMe LWe ce oKkaxar
HEBEPHMU;

(c) Kpegutonony4yatenst HAMa 4a U3NbJHN HATO €4HO OT 3a4bJPKEHUATA CU MO TOBA CMOpas3yMeHWE;

(d) Kpeauntonony4yartenat Tpsabsa ga nogage monba 3a 0bsiBsiBaHe B HECHCTOATENHOCT UM HECHCTOATENHOCT
CbrnacHoO BCEKU NPUINOXnM deagepaneH Unn LWaTCkn 3aKoH.



Kora Bb3HMKBa CbOUTME HA HEU3MbIHEHNE?

5. Cbbutuga Ha HeU3NbIHEHUE:
Ha aeH DO ako

KpeaouTtonony4aTtensT Lie n3nagHe B HEM3MbIHEHNE Ha 3adbKEeHUsATa c1 Mo ToBa
criopasymMeHue Nnpu HacTbMNBaHe Ha HAKOE OT CrieAHUTE CbOUTUS UM YCNOBUS, NMpu YCIOBUE,
Yye Te LLie OCTaHaT HenonpaBeHU B paMKUTE Ha NEpPUOoA OT ABa OHW, Crnen KaTo

Kpegutononyyatenar e 3a HaCTbMNBAHETO UM
(TakoBa HensrnekyBaHo cbbutme ,CbbuTne Ha HEU3MbITHEHNE):)
Ha aeH DO

(a) KpegutononyyaTtenaT He ycnsiBa Aa U3BbPLUM CBOEBPEMEHHO MrlallaHe Ha BCsKa cyMa, ObImkuma

Ha KpeguTtopa no HacToSLLOTO CnopasyMeHUE;

(b) Bcsako npeactaBuMTENCTBO UM rapaHumMmnTe Ha 3aemMonosiydarterisi No ToBa CropasyMeHMe LLe ce oKaxaT
HEeBEPHMU;

(c) Kpegutonony4yarenat HAMa da U3nbiiHU HUTO €4HO OT 3a4b/MKEHNATA CU MO TOBa CNopasyMeEHUE;

(d) KpegutononyyatenaT TpsibBa ga nogaae monba 3a obsiBaBaHe B HECHCTOATENHOCT UM HECBCTOATENHOCT
CbI1IacHO BCEKM MPUNOXNM doegeparneH nUnn WwaTcky 3aKoH.



Kora Bb3HMKBa CbOUTME HA HEU3MbIHEHNE?

5. Cbbutuga Ha HeU3NbIHEHUE:
Ha aeH DO ako

KpeaouTtonony4aTtensT Lie n3nagHe B HEM3MbIHEHNE Ha 3adbKEeHUsATa c1 Mo ToBa
criopasymMeHue Nnpu HacTbMNBaHe Ha HAKOE OT CrieAHUTE CbOUTUS UM YCNOBUS, NMpu YCIOBUE,
Yye Te Llie OCTaHaT HeMNonpaBeHN B paMKUTE Ha Nepuoa OT ABa AHW, cnepn KaTo

Kpegutononyyatenar e 3a HaCTbMNBAHETO UM
(TakoBa HensrnekyBaHo cbbutme ,CbbuTne Ha HEU3MbITHEHNE):)
Ha aeH DO

(a) KpegutononyyaTtenaT He ycnsiBa 4a U3BbPLUM CBOEBPEMEHHO MrlallaHe Ha BCsKa cyMa, ObIkuma

Ha KpeguTtopa no HacToSLLOTO CnopasyMeHUE;

(b) Bcsako npeactaBuMTENCTBO UM rapaHumMmnTe Ha 3aemMonosiydarterisi No ToBa CropasyMeHMe LLe ce oKaxaT
HEeBEPHMU;

(c) Kpegutonony4yarenat HAMa da U3nbiiHU HUTO €4HO OT 3a4b/MKEHNATA CU MO TOBa CNopasyMeEHUE;

(d) KpegutononyyatenaT TpsibBa ga nogaae monba 3a obsiBaBaHe B HECHCTOATENHOCT UM HECBCTOATENHOCT
CbI1IacHO BCEKM MPUNOXNM doegeparneH nUnn WwaTcky 3aKoH.

HeunsnbnHeHneTo we 6bae nonpaseHn oT Kpeautononyyatens npu
(i) KopurupaHe Ha NOTEHUMANHUA CAyYald Ha HEU3MbAHEHNE U
(i) pmaBaHe Ha edpeKkTMBHO M3BecTUe Ha Kpeantopa 3a TakoBa CpeAcTBO 3a 3aluuTa.



Kora Bb3HMKBa CbOUTME HA HEU3MbIHEHNE?

5. Cbbutuga Ha HeU3NbIHEHUE:

Ha aeH DO ako
Kpeantonony4yatenaT we nsnagHe B HEU3NbIHEHWE Ha 3adblMKEHUsTa CM No ToBa
cropasyMeHue npu HacTbNBaHe Ha HAKOe OT criegHnTe CbOUTUS UNK YCNOBUA, NMpu YCIioBKe,
Yye Te LLie OCTaHaT HeMnorpaBeHn B paMKUTE Ha Nepuo oT
KpeanTtonony4yarenaT e 3a HaCTbNBAHETO UM

(TakoBa HensrekyBaHo cbbutue ,, “))
Ha aeH DO

(a) KpegutononyyaTtenaT He ycnsiBa 4a U3BbPLUM CBOEBPEMEHHO MrlallaHe Ha BCsKa cyMa, ObIkuma

Ha KpeguTtopa no HacToSLLOTO CnopasyMeHUE;

(b) Bcsako npeactaBuMTENCTBO UM rapaHumMmnTe Ha 3aemMonosiydarterisi No ToBa CropasyMeHMe LLe ce oKaxaT
HEeBEPHMU;

(c) Kpeautonony4arenar HAMa 4a U3MbIHU HUTO €4HO OT 3adbl/KEHUATa CM NO ToOBa CNopa3yMeHue;

(d) KpegutononyyatenaT TpsibBa ga nogaae monba 3a obsiBaBaHe B HECHCTOATENHOCT UM HECBCTOATENHOCT
CbrnacHoO BCEKU NPUOXNM dreaepaneH Uinn LWaTCKn 3aKOH.

HeunsnbnHeHneTo we 6bae nonpaseHn oT Kpeautononyyatens npu
(i) KopurupaHe Ha NOTEHUMANHUA CAyYald Ha HEU3MbAHEHNE U
(i) pmaBaHe Ha edpeKkTMBHO M3BecTUe Ha Kpeantopa 3a TakoBa CpeAcTBO 3a 3aluuTa.



Kora Bb3HMKBa CbOUTME HA HEU3MbIHEHNE?

5. Cbbutuga Ha HeU3NbIHEHUE:

Ha aeH DO ako
Kpeantonony4yatenaT we nsnagHe B HEU3NbIHEHWE Ha 3adblMKEHUsTa CM No ToBa
cropasyMeHue npu HacTbNBaHe Ha HAKOe OT criegHnTe CbOUTUS UNK YCNOBUA, NMpu YCIioBKe,
Yye Te LLie OCTaHaT HeMnorpaBeHn B paMKUTE Ha Nepuo oT
KpeanTtonony4yarenaT e 3a HaCTbNBAHETO UM

(TakoBa HensrekyBaHo cbbutue ,, “))
Ha aeH DO

(a) KpegutononyyaTtenaT He ycnsiBa 4a U3BbPLUM CBOEBPEMEHHO MrlallaHe Ha BCsKa cyMa, ObIkuma

Ha KpeguTtopa no HacToSLLOTO CnopasyMeHUE;

(b) Bcsako npeactaBuMTENCTBO UM rapaHumMmnTe Ha 3aemMonosiydarterisi No ToBa CropasyMeHMe LLe ce oKaxaT
HEeBEPHMU;

(c) Kpeautonony4arenar HAMa 4a U3MbIHU HUTO €4HO OT 3adbl/KEHUATa CM NO ToOBa CNopa3yMeHue;

(d) KpegutononyyatenaT TpsibBa ga nogaae monba 3a obsiBaBaHe B HECHCTOATENHOCT UM HECBCTOATENHOCT
CbrnacHoO BCEKU NPUOXNM dreaepaneH Uinn LWaTCKn 3aKOH.

6. YcKopABaHe Ha HEM3Mb/IHEHUNETO. an HaCTblNBaHe Ha Cnyqaﬁ Ha HEU3Nb/IHEHNE BCUYKUN ODBIKNMU
naawaHuMA No ToBa CropasymeHune ue CtaHat He3abaBHO U3NCKYEMMU, BKAKOYUTENHO MaBHULUATa U TUXBUTE,
6es AO0NMbAHUTENHO U3BECTUE, NpeacTaBAHE UTU USUCKBAHE KbM 3aeM0nonyanenﬂ.




28 the borrower defaults on a date D2

29
30

39

1f the borrower has an obligation
and the borrower fails on a date DO to fulfil the obligation
and the lender notifies the borrower on a date D1

that the borrower fails on DO to fulfil the obligation
and D2 1s 2 days after D1
and 1t 1s not the case that

the borrower cures the failure of the obligation on or before D2.

the borrower cures the failure of an obligation on or before a date D3

1f the obligation 1is
that the borrower pays an amount to the lender on a date D@
and the borrower pays the amount to the lender on a date D1
and the borrower notifies the lender on a date D2
that the borrower pays the amount to the lLender on D1
and D1 1s on or before D3
and D2 i1s on or before D3.



28 the borrower defaults on a date D2

29
30
31
32

~
2

34
35
36
37
38
39
40
41
42
43
44

the

1f the borrower has an obligation
and the borrower fails on a date DO to fulfil the obligation
and the lender notifies the borrower on a date D1
that the borrower fails on DO to fulfil the obligation
and D2 1s 2 days after D1
and i1t i1s not the case that
the borrower cures the failure of the obligation on or before D2.

borrower cures the failure of an obligation on or before a date D
1f the obligation 1is

that the borrower pays an amount to the lLender on an other date
and the borrower pays the amount to the lender on a new payment date

and the borrower notifies the lender on a notification date

that the borrower pays the amount to the lender on the new payment date
and the new payment date is on or before D
and the notification date is on or before D.



52 scenario payment 1s:

53 the lender notifies the borrower on 2016-06-04

54 that the borrower fails on 2016-06-01 to fulfil obligation2.
55 the borrower pays 525 to the lender on 2016-06-05.

56 the borrower notifies the lender on 2016-06-06

57 that the borrower pays 525 to the lender on 2016-06-66.

58

59 query defaults 1is:
660 which person defaults on which day.

Query defaults with payment: *a borrower* defaults on *a date*

Answer: the borrower defaults on 2016-6-670:0:0.0

true

9.

answer defaults with payment.



[TlepcnekTnBu 3a ObAeLEeTOo

e Bcunyku kKomMnTbpHM e3uum TpsabBa aa morar aa ce Jyetar 6e3
obyyeHue.

e Ho ga ce Hayuuw ga nuwel we 6bae No-TPyAHO, OTKOMNKOTO Aa ce
Hay4uLL Aa YeTeLl.

e Lllle 6bae MHOro No-TpyaHoO Aa ce Hay4ynTe aa nuuwete gobpe.

e Vmame Hyxga oT Habop oT gobpe HanmcaHn NPUMepPH.

e [IpaBHUTE NPUNOXEHMA ca 4OOPO MACTO 3a Ha4ano.

SWISH implementation of LE at
https://logicalenglish.logicalcontracts.com/
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unibo.it

@) SWISH File~ Edit~ Examples~ Help~

& minicontractv2 @ subset | o4
I :- module('subset+http://tests.com',[]).

3 en("the target language is: prolog.

5 the templates are:

6 *a set* is a subset of *a set*,
*a thing* is a set,

8 *a thing* belongs to *a set*.

10 the knowledge base subset includes:

12 a set A is a subset of a set B
] if set A is a set

14 and set B is a set

and for all cases in which
16 a thing belongs to set A
it is the case that

18 the thing belongs to set B.

20 scenario one 1is:
] family one is a set.
family two is a set.
5 Bob belongs to family one.
Alice belongs to family one.

Alice belongs to family two.

28 query one 1is:
which first family is a subset of which second family.

31 scenario two is:
[Alice, Bob] is a set.

[Alice] is a set.

a thing belongs to a set

‘ Q
-@' answer one with one.
Query one with one: *a set* is a subset of *a set*
Answer: family one is a subset of family one
true 1
Answer: family two is a subset of family one
true 2
Answer: family two is a subset of family two
true 3
@ answer two with two.
Query two with two: *a set* is a subset of *a set*
Answer: [Alice,Bob] is a subset of [Alice,Bob]
true 1
| Next [ 10100 1,000|| Stop |
-Q show prolog.

is_a_subset_of(A, B) :-
is_a_set(A),
is_a_set(B),
forall(belongs_to(C, A), belongs_to(C, B)).
query(null, true).
query(one, is_a_subset_of(_, _)).
query(two, is_a_subset_of(_, _)).
example(null, []).
example(one, [scenario([(is_a_set(family one):-true), (is_a_set(family_two):-true), (belongs_to('Bc

example(two, [scenario([(is_a_set(['Alice', 'Bob']):-true), (is_a_set(['Alice']):-true), (belongs_i

true 1

% show prolog.

Examplesa | Historya = Solutionsa [ table results |10



11

13
14
15
16
17
18
19

21
22
23
24

un ensemble A est un sous-ensemble d'un ensemble B
si L'ensemble A est un ensemble
et L'ensemble B est un ensemble
et pour tous les cas ou
une chose appartient a L'ensemble A
c'est Lle cas que
La chose appartient a L'ensemble B.

Le scénario un est:
La famille un est un ensemble.
La famille deux est un ensemble.
Bob appartient a La famille un.
Alice appartient a la famille un.

Alice appartient a la famille deux.

La question un est:
quelle premier famille est un sous-ensemble d' quelle seconde famille.

Le scénario deux est:
[Alice, Bob] est un ensemble.
[Alice] est un ensemble.

#

répondre deux avec un.

La question deux avec un: *an ensemble* est un sous-ensemble d *an ensemble*

La réponse: La famille un est un sous-ensemble d La famille un

true 1
La réponse: la famille deux est un sous-ensemble d La famille un

true 2,
La réponse: la famille deux est un sous-ensemble d La famille deux

true 3
@- répondre deux avec deux.

La question deux avec deux: *an ensemble* est un sous-ensemble d *an ensemble*

La réponse: [Alice,Bob] est un sous-ensemble d [Alice,Bob]

true 1
La réponse: [Alice] est un sous-ensemble d [Alice,Bob]

true 2
La réponse: [Alice] est un sous-ensemble d [Alice]

true 3

répondre deux avec deux.

(O table results m

Examplesa = Historya | Solutionsa



12 un conjunto A es un subconjunto de un conjunto B

13 si el conjunto A es un conjunto

14 y el conjunto B es un conjunto

15 y for all cases in which

16 una cosa pertenece a el conjunto A
17 it is the case that

18 Lla cosa pertenece a el conjunto B.
19

26 escenario uno es:

21 familia uno es un conjunto.

22 familia dos es un conjunto.

23 Roberto pertenece a la familia uno.

24 Alicia pertenece a la familia uno.

25

26 Alicia pertenece a la familia dos.

27

28 la pregunta uno es:

29 which first familia es un subconjunto de which second familia.
30

31 escenario dos es:

32 [Alicia, Roberto] es un conjunto.

33 [Alicia] es un conjunto.

34

35 una cosa pertenece a un conjunto

36 if Lla cosa is in el conjunto.

37

38 la pregunta dos es:

39 which conjunto es un subconjunto de which other conjunto.

A0

* responde dos con uno.

La pregunta dos con uno: *a conjunto* es un subconjunto de *a conjunto*
La respuesta: familia uno es un subconjunto de familia uno

true

La respuesta: familia uno es un subconjunto de familia dos

true

La respuesta: familia dos es un subconjunto de familia uno

true

La respuesta: familia dos es un subconjunto de familia dos

true

-‘r responde dos con dos.

La pregunta dos con dos: *a conjunto* es un subconjunto de *a conjunto*
La respuesta: [Alicia,Roberto] es un subconjunto de [Alicia,Roberto]
true

La respuesta: [Alicia] es un subconjunto de [Alicia,Roberto]

true

La respuesta: [Alicia] es un subconjunto de [Alicia]

true

responde dos con dos.

Examplesa | Historya = Solutionsa



16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

-
2

33
34
35
36

La base di conoscenza cittadinanzaita include: ~

una persona A ha la cittadinanza italiana
se una persona B é genitore di lLa persona A
e Lla persona B ha la cittadinanza italiana.

una persona A é genitore di una persona B
se lLa persona A é padre di lLa persona B.

una persona A é genitore di una persona B
se la persona A & madre di lLa persona B.

scenario giuseppe é:

felice e padre di giuseppe.

tatiana é madre di giuseppe.

felice ha la cittadinanza italiana.
tatiana ha la cittadinanza italiana.

domanda uno é:
quale persona ha Lla cittadinanza italiana.

4 [

-@- answer(uno, with(giuseppe), le(E), R).

E=
" Itis the case that: giuseppe ha la cittadinanza italiana as proved by KB Text
because
« |t is the case that: felice & genitore di giuseppe as proved by KB Text
because
o It is the case that: felice & padre di giuseppe as proved by hypothesis in scenario
« |t is the case that: felice ha la cittadinanza italiana as proved by hypothesis in scenario ,

R = true
E=
« Itis the case that: giuseppe ha la cittadinanza italiana as proved by KB Text
because

« It is the case that: tatiana & genitore di giuseppe as proved by KB Text

because
o It is the case that: tatiana & madre di giuseppe as proved by hypothesis in scenario
« |tis the case that: tatiana ha la cittadinanza italiana as proved by hypothesis in scenario ,

R = true
Nevt [ 10 100 T 4 000 | ctan |
Examplesa | Historya = Solutionsa Ota




CmMsaATaHeTo Ha cbOuTHATa 3a pa3chXaeHne 3a BpeMETO

14 a fluent holds at a time T2 Answer: Light holds at 2

15 if an event happens at a time T1 true

16 and the event initiates the fluent at T1 Answer: Llight holds at 3

17 and T1 is before T2 true

18 and it is not the case that Answer: Light holds at 4

19 an other event happens at a time T true

20 and the other event terminates the fluent at T nener: dark holde ot 5

21 and T1 is on or before T

22 and T 1is before T2. true

23 Answer: dark holds at 6

24 switch up initiates light at each time. true

25 switch down initiates dark at each time. ‘ Nextl 10 | 100 | 1,000 H Stop ’
26 switch up terminates dark at each time.

27 switch down terminates Llight at each time. ?- answer two with switching.
28

29 switch up happens at 1.

30 switch down happens at 4.

Examplesa | Historya @ Solutionsa

a1



10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37

the knowledge base simple RPS includes:
scissors beats paper.
paper beats rock.
rock beats scissors.

a first player gets a prlze .
if the first p[ayer Snputs a flrs% he1E Ouhd GH amount x

&

answer gets with mb.

Query gets with mb: *a person* gets *an amount*

Answ

true
false

er: miguel gets 1100

and a second player inputs a second choice and an amount Y

and the first player 1is different from the second player
and the first choice beats the second choice
and the prize is X+Y.

the game is a draw
if a first player inputs a first choice and an amount X
and a second player 1inputs the first choice and an amount Y
and the first player 1is different from the second player.

a player gets an amount
if the game is a draw
and the player inputs a choice and the amount.

scenario mb 1is:
miguel 1inputs scissors and 100.
bob inputs paper and 1000.

query gets 1is:
which person gets which amount.

answer gets with mb.



12 scissors: beats: paper. “ | 4 answer(gets, with(mbj), le(Explanations), R).
13 paper beats rock.
14 rock beats scissors. Explanations =
15 « Itis the case that: miguel gets 100 as proved by KB Text
16 a first player gets a prize because
17 if the first player inputs a first choice and an amount X « Itis the case that: the game is a draw as proved by KB Text
18 and a second player inputs a second choice and an amount Y because
19 and the first player is different from the second player o Itis the case that: miguel inputs paper and 100 as proved by hypothesis in scenario
20 and the first choice beats the second choice o Itis the case that: bob inputs paper and 1000 as proved by hypothesis in scenario
21 and the prize is X+Y.
= R = true
23 the game 1is a draw =
24 if a first player inputs a first choice and an amount X IE/)gplanatlons R
3 g ) o ltis the case that: bob gets 1000 as proved by KB Text
25 and a second player inputs the first choice and an amount Y beoatae
ij and"the Jirst player is difrerent jrom the second plavek:  Itis the case that: the game is a draw as proved by KB Text
because

“ ch?yer' gets an ‘amou"t o Itis the case that: miguel inputs paper and 100 as proved by hypothesis in scenario
29 if the game is a draw . - e ;

s . o Itis the case that: bob inputs paper and 1000 as proved by hypothesis in scenario
30 and the player inputs a choice and the amount.
31 i
32 scenario mbj 1is: R = true
33 miguel inputs paper and 100. Next I 10 I 100 ‘ 1,000 H Stop ‘
34 bob inputs paper and 1000. - —
35 %  jacinto inputs paper and 1006. e answer(gets, with(mbj), le(Explanations), R).
36
37 query gets 1is:
38 which person gets which amount.
39
40 query draw 1is:
41 the game is a draw. - Examplesa = Historya = Solutionsa (O table resi
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