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Abstract

This article describes the implementation of a simple fuzzy expert system in
Scilab by using the FuzzyLogicToolbox using the Mamdami algorithm.
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B HacTosiliee aKTUBHO pPa3BUBAIOTCS TEXHOJOTHSI HMCKYCCTBEHHOIO
WHTEJIEKTa Takasi Kak »dKCIEPTHhIE CHCTEMA,KOTOpasi IOMOTaeT 4YeJIOBEKY
00JIerYnTh 3a/1a9y MPUHSTHS PEIICHUH.

H.I' dpymkuna u ap. B METOAMYECKUX YKa3aHUAX K JabopaTOpHBIM
pabotaMm  TOAPOOHO  OOBSICHWUIM, Kak  paboTaTh C  HHCTPYMEHTaMH
FuzzyLogicToolbox B mporpamme Scilab, m mokazanu Ha mnpumepe Mpolecc
MoJienupoBanus Heu€Ttkor cuctemsl [1]. M.B.Komapos, P.1. baxeHoB B cBoeit
cratbe ‘“‘Peanmm3anmsa cucTteMbl ¢ HEe4ETKOM Jorukod B Scilab” mokazanm, Kak
peain30BaTh CUCTEMY C HEUYETKOM JIOruKou [2]. Peanmzanuent akTyaldbHBIX 3a7a4
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UCKyCCTBeHHOTO WHTeuiekTa B Scilab 3ammmanace M.A. JloxtaeBa [3]. A.W.
[ToBOpO3HIOK U JIp. MOKa3aIM, YTO NPOBEJIEHHOE MOJEINpoBaHue B cpene MatLab
MOKAa3aJI0, YTO HEUETKOCTh B MCXOJIHBIX JAHHBIX HE SIBJISICTCS MPENSTCTBUEM IS
UJIEeHTUPUKATIN COCTOSTHUS 00cIIeyeMbIX [4]. H.A.IloakOBHHKOBA,
B.M.Kypeitunk pa3paboTaii CTPYKTYPHYIO CXE€MYy OKCHEPTHOM CHCTEMBI C
ONTUMAJIbHBIM  YHUCJIOM  JIMarHOCTMYECKUX  IapaMeTpoB  HAa  OCHOBE
JUHTBUCTHYECKUX TIEPEMEHHbIX M  HeuéTkol Joruku [5]. A.AOpaxawm,
II.H.CemueHKO mOKa3aJid, KaK SKCIIEPTHBIE CHCTEMBbI HAa OCHOBE IMPAaBUJ MOTYT
OBITh TOJIE3HBIM JI TOAJEPKKH TpUHATUA perieHuid [6]. Subbotin 1., u ap.
oOCyImiin HEKOTOPBIE MpEANojaracMble MyTH MPUMEHEHUS HEUYETKOW JIOTUKH K
OLIGHKE pe3yabTaToB ydueOHoro mpouecca [7]. B.B.fIBopckuit u ap. paccmorpenu
MOJIeJIb HEYETKON JIOTHKH JUIsi OAaHKOBCKOTO KpeAuTHOro ckopuura [8]. Charitha
Hettiarachchi u np. pacckasnu o pe3ynbraTax Ux HCCIEIOBaHUA, KOTOPbIE yKa3ajH,
YTO PACIOJIOKEHHBIE MO MPUOPUTETAM TECThl HA OCHOBE HOBOTO IMOAXOJa MOTYT
0o0Hapy)uTh ommoOku panbiie [9]. C.Huang u ap mokaszanu, 4yTO B pe3yjbTare
HKCIIEPUMEHTOB B TPEX YIYUYIIEHHBIX METOJIaX COKpallleHuss Habopa TecToB,
QITOPUTMbl MOTYT YMEHBIIUTH pa3Mep HaOOPOB TECTOB, KOTOPbIC VYIIYUIIWIN
kadecTBO oOHapyxkeHus omuOku [10]. Akashdeep u K.S. Kahlon npenmoxwim
HEYETKYIO HKCIEPTHYIO CUCTEMY, KOTOpas YMNpPOUIAET BBIIEIEHUE PECYPCOB K
peabHOMY, a TakK ke He peaibHOMY Tpaduky [11].

Hampumep nam mnocraBwim 3amady ‘“‘Pa3zpaborath mpocTyr0 HEUYETKYIO
HKCIIEPTHYIO CHUCTEMY MO OLICHUBAHUIO MIPUBJIEKATEILHOCTH MyTEBKKU . MBI OyeM
UCIIOJIP30BaTh  MSATh  BXOJHBIX,  JIMAHTBUHUCTHYECKUX  TMEPEMEHHBIX  —
Accommodation (mpoxxuBanue), food (mmTanume), excursions (HaTU4HE
aKcKypcuit), health services (o3mopoButTenbHBIE yChnyTH), price(lieHa) W OJHA
BBIXO/IHAS —tip (IPUBIIEKATEIBHOCTB).

Jlns  pemeHus MOJOOHBIX 3aad C HEUYETKOM JIOTUKOM HCIOJIB3YEeTCs
KOMMOHEHT noj Ha3BaHueM FuzzylogicToolbox. UtoObl HauaTh paboTy ¢ HEW HaMm
HY’)KHO YCTaHOBUTH €ro, JMJJig 3TOr0 3allyCTUM MporpaMMy H BO BKJIAJKE
MHCTPYMEHTHI HAXXMEM YTIpaBieHUEe MOIYIIMHU Atoms.

WHetpynentel Cnpaeka

!_tz_? TekcToewiit pegaktop Scilotes
“5  BuzyansHoe mogennposadune Xcos
[pecbpazosanue us MATLAE & Scilab
B  ¥npaenerue mogynamu Atoms
OBozpesarent NEPeEMEHHBIX
HKypHan komang,
O6ozpeeatent dainoe

Pucynok 1. Bkiagka 3amycka ynpaBieHUss MOAYJIAMH Atoms

Jlanee B OTKpPBIBIIEMCSI OKHE CJIEAyeT MEPEUTH B MAINKy BCE MOIYIH M
BeIOpaTh Fuzzy Logic Toolbox u HaxaTh ycTaHoBuTh. Korma KOMIIOHEHT



[Toctymar. 2017. Nel ISSN 2414-4487

YCTAaHOBUTBCS CIENYET Mepe3anycTuTh nporpammy. [locie 3amycka nporpamMmmsl B
KOMaH/JHOM OKHE MOSIBUTHCS 3aIUCh 00 yCIIEUIHON 3arpy3Ke KOMIIOHEHTA.

Waiin [paeka Ynpaenenwe MHcTpymenTel Cnpaeka

ZEACOY & B8 ®0

Sanyck OpOTpaMME:
SarpysKa MCXOOHOTO OKDYECHMA

Start Fuzzy Toolbox 0.4.6
Load macros
Load shared library
Load gateways
Load palette
Load help
Load demos

Type "sciFLTdemo" to szee demos and examples..

-

Pucynox 2. BeiBog B KOMaHIHOM OKHE 00 yCIEIIHOM 3arpy3Ke KOMIIOHEHTA
FuzzylLogicToolbox

Jlnsa nanpHeimen paboTel ¢ HEUETKOM JIOTUKOM HaM Heo0xXoauMo HabpaTh B

KOMaHHOM okHe koMmaHny editfls , mocie 3Toro oTkpoercs OKHO Jyisi pabOTHI ¢
HEUYETKOU JIOTUKOM.

File View Help
SCiFLY fls Editor
=
=]
Welcome

Pucynox 3. OxHO 117151 pabOThI ¢ HEYETKOM JIOTHKOMA
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CHayasna co3gaiuM CUCTEMY C HEUETKOM JIOTHKOM 1o anroputMy Mamdani.
Hns atoro Bo Bkiane File BeiOepem Newfls — Mamdani. CnpaBa B OKHe

Description 3a1a1uM mapameTphi:

e Name: permit
S-Norm Class:Maximum
T-Norm Class:Minimum
Complemet: One
Implication method: Minimum
Aggregation method:Maximum

T-Norm Class
€ Dubois-Prade Vager € Drastic product

" Einstein product © Algebraic product © Minimum

Parameter: [0

Complement:
@ One © Yager © Sugeno

Parameter: [0

Implication Method :
@ Minimum © Product ¢ Einstein Product

Aggregation Method :
& Maximum ¢ Sum ¢ Prob.OR " Einstein Sum

Defuzsification Method
& Centroide " Bisector

' Mean of Maximum ¢ Shortest of Maximum  Largest of Maximum

€ Weighted Average € Weighted Sum

=

fls Editor

Welcome

Pucynox 4. [TapameTtpsl o anroputrmy Mamdani

JlagepIe co3maiuM TATh BXOAHBIX INepeMeHHBIX Accommodation, food,
excursions, health services, u price. [[is Toro 4To66I CO37aTh IEPEMEHHBIC B JIEBO
KOJIOHKE BbIOepUTe BKIAAKy Inputs m B mpaBoM OkHE HakmuTe KHONKY Add.
Ilocne co3pmaHusi NMEPEMEHHOW MABOWHBIM HAXKATHUEM JIEBOM KHOIKOW MBIIIH
BbIOepuTe Hamry nepeMeHHyro u Haxwmute Edit. B mome pemaktupoBanus
JOCTYIHBI TaKUE MapaMeTpbl Kak: name (UMs NEpPEeMEHHOW) U range (MHTEepBall
3HaueHuil). Hwuke pacrnonaraercss moJjie peIakTUPOBAHUS UICHOB (DYHKIIHA,
KOTOpbIE MOXHO J00aBUTh, HakaB KHONKY Add. Kaxmomy uneny ¢GyHKIuu

MOXHO 3aJ1aTh name (uMs), type (tum), par (mapaMeTpsl).

[TapameTpsl 15 IEpBOI BXOAHOM nepemMeHHol Accomodation

Information:
e Name = Accomodation
e Range=0 100
Member functions:
e Name =3 stars
e Type = gauss2mf
e Par=13.59-413.594
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Name = 4 stars

Type = gauss2mf

Par =13.59 46 13.59 54
Name = 5 stars

Type = gauss2mf
Par=13.59 96 13.59 104

SCiFLT fls Editor

mmmmmmmmmmmmmmmm

| ...r]
Add | Delete (checked) |

=

Welcome

Pucynok 5. Hactpoliku napameTpoB BXOAHOM nepemeHHoi Accomodation

[TapameTpsl 151 BTOpOM BXOIHOM niepeMenHou food
Information:

e Name = food

e Range=0 100
Member functions:
Name = BB
Type = gauss2mf
Par=13.59 -4 13.59 4
Name = HB
Type = gauss2mf
Par =13.59 46 13.59 54
Name = FB
Type = gauss2mf
Par=13.59 96 13.59 104
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File View Help
| sciFIT fls Editor
_~| -EDIT vARIABLE :
name: |Food
range |0 100
Nro. Member Function :[3
Member functi
name: type par:
I e [gaussamf £][13.59-413.504 =
I [He [gaussamf #1359 46 1350 54
[ [gaussamt 313,59 06 13.59 104
L _>lJ
Add | Delete checked) |
|
Welcome ‘

Pucynox 6. Hactpoiiku mapameTpoB BXoAHOM nepemeHHoi# food

[TapameTpsl U1 TpeThe BXOIHOM nnepemeHHON Excursions
Information:

e Name = Excursions

e Range=0 100

Member functions:

e Name = Haven’t

e Type = gauss2mf

e Par=13.59-413.594

e Name = Have

e Type = gauss2mf

e Par=13.5996 13.59 104

| SciFLT fls Editor |

Etspamt =l eomvariasie:

name | Excursions

range:[0 100
Nro. Member Funetion : [

name: typet par:
[ [Havent |gaussamt £{[13.59.0613.594 -l
™ [Have [gaussamt £{[13.59 06 13.59 104

bl
Add Delete (checked)

Welcome

Pucynox 7. Hactpoiiku nmapameTpoB BXOAHOU nepeMeHHo# Excursions



[Toctynar. 2017. Nel ISSN 2414-4487

[TapameTtpsl 11t ueTBEPTOI BXOAHOM niepeMeHHoM health services
Information:

Name = health services
Range =0 100

Member functions:
Name = Haven’t

Type = gauss2mf
Par=13.59-413.594
Name = Have

Type = gauss2mf
Par=13.59 96 13.59 104

SCIFLT fls Editor ‘

I Welcom:

]Ik

a0 B
TIT] 3 &

Pucynox 8. Hactpoiiku nmapameTpoB BxoaHou nepemeHHoil health services

[TapameTpsl 1151 BTOPOM BXOIHOM TTEPEMEHHOM price
Information:

Name = price

Range =0 100

Member functions:
Name = 30000

Type = gauss2mf
Par=13.59-413.59 4
Name = 30000 to 50000
Type = gauss2mf

Par =13.59 46 13.59 54
Name = 50000 to 70000
Type = gauss2mf

Par =13.59 96 13.59 104
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File View Help

SCiFLT fls Editor

_~| -EDIT vARIABLE :

Information
e lprice
range: 0100
Nro. Member Funstion [

- Member functions:

name: type par:

Add ] Delete (checked) I

_'l"

Welcome

Pucynox 9. Hactpoiiku mapameTpoB BXOJAHOU MEPEMEHHOM price

Jlnis noOaBieHHs] BBIXOJIHOM NMEpEMEHHON CyliecTByeT Bkiagka Outputs u
IPOLECC CO3JaHUsI HUYEM HE OTJIMYAETCS OT BXOJHBIX MepeMeHHBIX. [[oGaBum
NEPEMEHHYIO tip U YCTAaHOBUM 3HAYCHHUSI TapaMETPOB

Information:

e Name = tip

e Range=0 100
Member functions:
Name = Poor
Type = gauss2mf
Par=13.59 -4 13.59 4
Name = Good
Type = gauss2mf
Par =13.59 46 13.59 54
Name = Excellent
Type = gauss2mf
Par=13.59 96 13.59 104
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SCiFLT fls Editor

nnnnnnn

aaaaaaaaa

o o
Add

| peteeicheckea |

=

Welcome ‘

Pucynox 10. HacTpoliku mapamMeTpoB BbIXOAHOU MEPEMEHHOM tip

3aBepIIaoNIMM 3TAlOM CO3/IaHUsI MPOCTOM HEUYETKOM 3KCIEPTHOM CHUCTEMBI
SBIIAETCS CO3/IaHME TIPaBUII BO BKJIazae Rules.
[IpaBuna B monpo6HOM (hopmare
e RI: IF {Accommodation IS 3 stars} AND {Food IS BB} AND
{Excursions IS Haven't} AND {health services IS Haven't} AND
{price IS 30000} THEN {tip IS Poor} weigth=1.0
e R2: IF {Accommodation IS 3 stars} AND {Food IS BB} AND
{Excursions IS Have} AND {health services IS Haven't} AND {price
IS 30000} THEN {tip IS Good} weigth=1.0
e R3: IF {Accommodation IS 3 stars} AND {Food IS BB} AND
{Excursions IS Haven't} AND {health services IS Have} AND {price
IS 30000} THEN ({tip IS Good} weigth=1.0
e R4: IF {Accommodation IS 4 stars} AND {Food IS BB} AND
{Excursions IS Have} AND {health services IS Haven't} AND {price
IS 30000 to 50000} THEN {tip IS Poor} weigth=1.0
e RS5: IF {Accommodation IS 3 stars} AND {price IS 30000 to 50000}
THEN {tip IS Poor} weigth=1.0
e R6: IF {Accommodation IS 3 stars} AND {price IS 50000 to 70000}
THEN {tip IS Poor} weigth=1.0
e R7: IF {Accommodation IS 4 stars} AND {Food IS BB} AND
{Excursions IS Have} AND {health services IS Have} AND {price IS
30000 to 50000} THEN {tip IS Good} weigth=1.0
e R8: IF {Accommodation IS 4 stars} AND {Food IS HB} AND
{Excursions IS Haven't} AND {health services IS Haven't} AND
{price IS 30000 to 50000} THEN {tip IS Good} weigth=1.0
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R9: IF {Accommodation IS 3 stars} AND {Food IS BB} AND
{Excursions IS Have} AND {health services IS Have} AND {price IS
30000} THEN ({tip IS Excellent} weigth=1.0

R10: IF {Accommodation IS 4 stars} AND {Food IS BB} AND
{Excursions IS Haven't} AND {health services IS Have} AND {price
IS 30000 to 50000} THEN {tip IS Poor} weigth=1.0

R11: IF {Accommodation IS 4 stars} AND {Food IS HB} AND
{Excursions IS Haven't} AND {health services IS Have} AND {price
IS 30000 to 50000} THEN {tip IS Good} weigth=1.0

R12: IF {Accommodation IS 4 stars} AND {Food IS HB} AND
{Excursions IS Have} AND {health services IS Haven't} AND {price
IS 30000 to 50000} THEN {tip IS Good} weigth=1.0

R13: IF {Accommodation IS 4 stars} AND {Food IS BB} AND
{Excursions IS Have} AND {health services IS Have} AND {price IS
50000 to 70000} THEN {tip IS Poor} weigth=1.0

R14: IF {Accommodation IS 4 stars} AND {Food IS HB} AND
{Excursions IS Have} AND {health services IS Have} AND {price IS
50000 to 70000} THEN {tip IS Poor} weigth=1.0

R15: IF {Accommodation IS 4 stars} AND {Food IS FB} AND
{Excursions IS Have} AND {health services IS Have} AND {price IS
50000 to 70000} THEN {tip IS Poor} weigth=1.0

R16: IF {Accommodation IS 4 stars} AND {Food IS FB} AND
{Excursions IS Have} AND {health services IS Have} AND {price IS
30000 to 50000} THEN {tip IS Excellent} weigth=1.0

R17: IF {Accommodation IS 4 stars} AND {Food IS HB} AND
{Excursions IS Have} AND {health services IS Have} AND {price IS
30000 to 50000} THEN ({tip IS Excellent} weigth=1.0

R18: IF {Accommodation IS 5 stars} AND {Food IS FB} AND
{Excursions IS Have} AND {health services IS Have} AND {price IS
50000 to 70000} THEN {tip IS Excellent} weigth=1.0

R19: IF {Accommodation IS 5 stars} AND {Food IS FB} AND
{Excursions IS Have} AND {health services IS Haven't} AND {price
IS 50000 to 70000} THEN {tip IS Good} weigth=1.0

R20: IF {Accommodation IS 5 stars} AND {Food IS FB} AND
{Excursions IS Haven't} AND {health services IS Have} AND {price
IS 50000 to 70000} THEN {tip IS Good} weigth=1.0

R21: IF {Accommodation IS 5 stars} AND {Food IS FB} AND
{Excursions IS Haven't} AND {health services IS Haven't} AND
{price IS 50000 to 70000} THEN {tip IS Poor} weigth=1.0

R22: IF {Accommodation IS 5 stars} AND {Food IS HB} AND
{Excursions IS Haven't} AND {health services IS Haven't} AND
{price IS 50000 to 70000} THEN {tip IS Poor} weigth=1.0
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e R23: IF {Accommodation IS 5 stars} AND {Food IS BB} AND
{Excursions IS Haven't} AND {health services IS Haven't} AND
{price IS 50000 to 70000} THEN {tip IS Poor} weigth=1.0

e R24: IF {Accommodation IS 5 stars} AND {Food IS HB} AND
{Excursions IS Have} AND {health services IS Have} AND {price IS
50000 to 70000} THEN {tip IS Poor} weigth=1.0

e R25: IF {Accommodation IS 5 stars} AND {Food IS BB} AND
{Excursions IS Have} AND {health services IS Have} AND {price IS
50000 to 70000} THEN {tip IS Poor} weigth=1.0

[IpaBuia B uaACKCHOM (hopmare
11111111.0
11211211.0
11121211.0
21212111.0
1-0-0-02111.0
10003111.0
21222211.0
22112211.0
11221311.0
21122111.0
22122211.0
22212211.0
21223111.0
22223111.0
23223111.0
23222311.0
22222311.0
33223311.0
33213211.0
33123211.0
33113111.0
32113111.0
31113111.0
32223111.0
31223111.0
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File View Help

| SciFLT

R3: IF {Accommodation IS 3
R4: IF {Accommodation IS 4
RS: IF {Accommodation IS 3
R6: IF {Accommodation IS 3
R7: IF {Accommodation IS 4
R8: IF {Accommodation IS 4

fls Editor ‘
Bépemt  —l RULEEDTON |
pa Ri: IF {Accommodation IS 5 tars) AND {Food IS BB} AND {Excursions IS Haven't) AND (health services IS Haven't) AND (price IS 30000) THEN {tip IS Poor} weigth=1.0 =l
=i 1 mP R2: IF {Accommodation IS 3
e

stars} AND {Food IS BB} AND {Excursions IS Have} AND {health services IS Haven't} AND {price IS 30000} THEN {tip IS Good} weigth=1.0
stars} AND {Food IS BB} AND {Excursions IS Haven't} AND {health services IS Have} AND {price IS 30000} THEN {tip IS Good} weigth=1.0

stars} AND {Food IS BB} AND {Excursions IS Have) AND {health services IS Haven't} AND {price IS 30000 te 50000) THEN {tip IS Poor} weigth=l.0

stars} AND {price IS 30000 to 50000} THEN {tip IS Poor} weigth=1.0
stars} AND {price IS 50000 to 70000} THEN {tip IS Poor} weigth=1.0
stars) AND {Food IS BB} AND {Excursions IS Have) AND {health services IS Have} AND {price I5 30000 to 50000} THEN {tip I5 Good} weigth=1.0

stars} AND {Food IS HB} AND {Excursions IS Haven't) AND {health services IS Haven't} AND {price I5 30000 to 50000} THEN {tip IS Good} weigth=1.0

R9: IF {Accommodation IS 3 stars} AND {Food IS BB} AND {Excursions IS Have) AND {(health services IS Have) AND (price IS 30000} THEN (tip IS Excellent} weigth=1.0

stars} AND {Food IS FB} AND {Excursions IS Haven't} AND {health services IS Have) AND {price IS 50000 to 70000} THEN {tip IS Good} weigth=1.0
stars) AND {Food IS FB) AND (Excursions IS Haven't} AND {health services IS Haven't} AND {price IS 50000 to 70000} THEN {tip
stars) AND {Food IS HB) AND {Excursions IS Haven't} AND {health services IS Haven't} AND {price IS 50000 to 70000} THEN {tip
stars} AND {Food IS BB} AND {Excursions IS Haven't} AND {health servieces IS Haven't} AND {price IS 50000 to 70000} THEN {tip
stars} AND {Food IS HB) AND {Excursions IS Have) AND {health services IS Have} AND {price IS 50000
stars) AND {Food IS BB} AND {Excursions IS Have) AND {health services IS Have) AND {price IS 50000

: IF {Accommodation IS
: IF {Accommodation IS
: IF {Accommodation IS
: IF {Accommodation IS
:+ IF {Accommodation IS

15 Poor) weigtn=1.0
1S Poor) weigth=1.0
1S Poor} weigth=1.0
to 70000} THEN {vip IS Poor} weigth=1.0
to 70000} THEN {vip IS Poor} weigth=1.0

R10: IF {Accommodation IS 4 stars} AND {Food IS BB} AND {Excursions IS Haven't} AND {health services IS Have) AND {price IS 30000 to 50000} THEN {tip IS Poor} weigth=1.0
R11: IF {Accommodation IS 4 stars} AND {Food IS HB} AND {Excursions IS Haven't} AND {health services IS Have) AND {price IS 30000 to 50000} THEN (tip IS Good} weigth=1.0
RRules R12: IF {Accommodation IS 4 stars}) AND {Food IS HB} AND (Excursions IS Have} AND (health services IS Haven't} AND {price IS 30000 to 50000} THEN (tip IS Good} weigth=1.0
R13: IF {Accommodation IS 4 stars} AND {Food IS BB} AND {Excursions IS Have} AND (health services IS Have} AND {price IS $0000 to 70000} THEN {tip IS Poor} weigth=1.0
R14: IF {Accommodation IS 4 stars} AND {Food IS HB} AND (Excursions IS Have} AND (health services IS Have} AND {price IS $0000 to 70000} THEN {tip IS Poor} weigth=1.0
R15: IF {Accommodation IS 4 stars} AND {Food IS FB} AND (Excursions IS Have) AND {health services IS Have} AND {price IS 50000 to 70000} THEN {tip IS Poor} weigth=1.0
R16: IF {Accommodation IS 4 stars} AND {Food IS FB) AND {Excursions IS Have} AND {health services IS Have} AND {price IS 30000 to 50000} THEN {tip IS Excellent) weigth=1.0
R17: IF {Accommodation IS 4 stars} AND {Food IS HB} AND {Excursions IS Have} AND (health services IS Have} AND {price IS 30000 to 50000} THEN {tip IS Excellent) weig ]
R18: IF {Accommodation IS 5 stars} AND {Food IS FB} AND {Excursions IS Have} AND {health services IS Have} AND {price IS 50000 to 70000} THEN {tip IS Excellent) weig o
R19: IF {Accommodation IS 5 stars} AND {Food IS FB} AND (Excursions IS Have} AND {health services IS Haven't) AND {price IS 50000 to 70000} THEN ({tip IS Good) weigth:
R20: IF {Accommodation IS S
5
s
5
s
5

o of
IF

THEN

Accommedation is: Foed is: Excursions is: health servicesis:  price ist tipis:
[e133 stars 3| [mes 3 [ Havent 3| [ Haven't 3| (1130000 3 [(1) Poor 3
I~ not I~ not I not I~ not I~ not I not
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Pucynok 11. [IpaBuna qist onpeaeneHus NpUBIEKATeIbHOCTU My TEBKU

Ha »Tom »srame co3gaHme mnpocTod HEYETKOW HKCIEPTHOW CHCTEMBI
3akoH4YeHO. Jlasiee HaM Hy)HO 3KcriopTupoBaTh €€ B Scilab.Jlyis 3Toro BO BKITaKe
File BeiOpate Export u Haxkate toworkspace, riae HaM MOHATOOUTHCS 3a7aTh UMS
epEeMEeHHOi, 1o kotopoi ScilLab Oynet e€ onpenenars, Hanpumep, 11ls.

C nomompto komauzasl plotsurf (“umsi mepemMeHHO”) eCTh BO3MOXKHOCTb
NOCTPOUTh KOHEUHBINH TI'pauK, MO KOTOPOMY MOXHO OYJEeT caenaTh BbIBOBI.
[Tocne BBOoma B okHe KoHconu plotsurf (1fls) oTkpoeTcs HOBOE OKHO Jis
HACTpONKH oToOpakeHus rpaduka (puc.12).

SCiFLY

-Plot the sourface of : permit

Mr. Points
X axe: 5(1] Accommod atil!f-l‘l

(2) Food =121

Zaxe:!l['l]tip il

surfplot

Var to plot

Y ane

WVariable:

Accommodation iﬂl 3

—_— |

Food 0 ;‘

Plot Cancel

=

™ In New window !Ej_ﬁra}r Color

Pucynok 12. OxHo ¢ HacTpoiikamu Jij1si 0ToOpakeHus rpaduka

ITocne Toro kak HaxxkMEM KHOIIKY Plot Oynet nmonydeH cienyromuii rpaduk
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Pucynox 13. I'paduk BbIBoJIa cucTeMbI Mo airoputMy Mamdani

[To ocsam x m y rpaduka pacrnojiararorcsi BXOjAHble TepemeHHble food u
Accommodation, mo ocu z — BbIXOJHas nepemeHHas tip. [lo manHomy rpaduky
MOKHO CJIeaTh CJIEAYIOIINE BBIBOIbI:

e Ecnu 6yner nuranue BB (3aBTpak) u TpEX3BE3I0UHBIN OTEIb, TO MyTEBKA
ioxasi.
e Ecnu Oyner nutanue HB (3aBTpak u y>XuH) 1 4eTBIpEX3BE3OUHBIN OTEb,

TO MyTEBKA XOPOIIIas.

e Ecnu 6yner nuranue FB (3aBTpak, 06en 1 y>XKUH) U ATU3BE3OUYHBINA OTEb,

TO IYTEBKA OTJIMYHAS.

B pesynpraTe paboThl ObUla MOCTpOEHA MPOCTasi HEUYETKAs SKCIEpTHAs
CUCTeMa U pelleHa 3ajJaya C ONPEJCIICHHEM CTEelNEeHM KayecTBa IyTEBKH B
nporpamme Scilab ¢ nomombio FuzzylLogicToolbox.
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