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Hsakon ocmoBHmM onepatopu Haa TVIPM



CRISP SETS
CTAHAAPTHIM MHOZKECTBA

e (Characteristic function

XapakrepuctuaHa PYHKITHA

YA E — 10, 1}



FUZZY SETS
PASMITTII MHOZKECTBA

* Membership function

DOyHKIINUA Ha IIPUHAAAECKHOCT

wy: E— [0,1]




INTUITIONISTIC FUZZY SETS
NHTYVUILIMOHNMCTKM PM

* Membership function

DOyHKIINUA Ha IIPUHAAAECKHOCT

pa(x) : E — [0, 1]

* Non-membership function

DOyHKIIUA Ha HEIIPUHAAAECKHOCT

vax) : E — [0, 1]

0= p,(x) +v,(x) =1
A={«x,p(x),v,x)> |xeE}




TEMPORAL IFS
TEMITOPAAHN NPM

* Membership function in time

DOyHKIIUA HA IIPUHAAACKHOCT BbB BPEMETO

ma(x,t): E — [0, 1]

* Non-membership function in time

DOyHKIIUA Ha HEIIPUHAAACKHOCT BBB BPEMETO

vA(50): E — [0, 1]

0= p,(x,t) +v,(x,t) =1
A(T) = { < (x,t), po(xX5t), vai(x,t) > | (x,t) € EXT §




TEMPORAL IFS
TEMITOPAAHN NPM

* The concept of time:

e
| ——

ey Time 1s an important feature in our real world. In many application

- domains, such as medicine, history, traffic, weather, financial and
etc., time is needed to record when the object exists or changes and
when the event happens. Time 1s a fundamental issue for modeling
dynamic information.

[lonaruero 32 Bpeme

Bpemero e BaxkHa XapaKTEpUCTHKA HA peaAHUA CBAT. B MHOrO
00AACTH Ha IIPUAOKEHNE (MEAUITHA, UCTOPHSA, TPAHCIIOPT,
KAUMAT, (PUHAHCH U ApP.) TPAOBA Ad CE OTYHTA BPEMETO HA
CBIIIECTBYBAHE HA AAACH OOEKT U KOI'd AAACHO CBhOUTHE CE

cAyusa. Bpemero e (pyHAaMEHTAAEH BBIIPOC IIPU MOAEAUPAHE

HA AMHAMIYHA THAOOPMALIHS.



TEMPORAL IFS
TEMITOPAAHN NPM

Time has two sorts of forms: Time instant and Time interval. Time

instant represents a point in time and time interval represents the
range between two points in time. Usually, a temporal model can be
based on either or on both of them. The temporal information is

not crisp, but is uncertain and vague.

Bpemero ce cpemra B ABe popmu: MOMEHT OT BpeMe U
BpemMeBH HHTEpBaA. MOMEHTHT OT BpeMe IIPEACTABAABA TOYKA
Ha BpEMEBATA CKAAQ, 4 BPEMEBUAT HHTEPBAA € OTPAIBKBT OT
BpEME MEKAY ABa MOMeHTa. OONKHOBEHO TEMIIOPAAHUAT
MOAEA ce 6a3upa caMoO Ha EAHO OT TE3U IIOHATHUA, HAU U Ha
asere. TemmopaanaTa nadopmaria He € TOYHA, a CE

XapaKTeEPU3IUPA C HECUTYDHOCT U PA3SMUTOCT.



TEMPORAL IFS
TEMITOPAAHN NPM

* Example:

Consider the Climate (Sunniness and Cloudiness) of a particular
town 1n a country. We cannot say the climate is good due to the

sunrise because there is a possibility after sometime there is a rain.

[ Tpumep:

Aa B3CMCEM KAMMATA B AAACH I'PaA OT CTpaHaTa (CAT)H‘IGBO

rpeeHe u 00Aa9HOCT). He MokeM Aa KayKeM OIlle OT CyTpHHTA

AAAT BPEMETO IIIe ObAE XyOaBO, THUA KaTO CHILIECTBYBA

BBb3MOXKHOCTTA ITO HAKOC Bp€M€ HPCS ACHA Aa CC leSBaAI/I.



TEMPORAL IFS
TEMITOPAAHN NPM

To provide a accurate answer, we must have stayed the whole day, a
chronometer in hand, and measure that sun has been observed in
MY% of day time, 1n N% it has been cloudy and in the rest (100-M-
N)% it could have been seen through the clouds, not brightly

shinning.

32 A2 AAAEM IIPABUAEH OTTOBOP, TPAOBA A2 CME CTOEAU IIPE3
IIEAUA ACH C XPOHOMETBD B PBKA U AA CME U3MEPHUAH, Y€
CABHIIETO Ce € HaOATOAaBaAO pe3 M% ot Bpemero mpes
aeHs, mpe3 N% e 0mao 00Aa9HO, a TIPe3 OCTAHAAUTE

(100-M-N)% ce e BIKAAAO CABHIIE IIPE3 OOAAITUTE.



TEMPORAL IFS
TEMITOPAAHN NPM

“It has been sunny in M% of the day” — Fuzzy Set theory

e “It has been sunny in M% of the day and cloudy in N%” — IFS
theory

* To examine the above 1n all time period in a particular town— TIFS

theory

* “buao e caprueBo mmpe3s M% ot aeua’” — Pasmuru

MHOKECTBA

* “buao e capHUEeBO IIpe3 MY% u 0OAQYHO — rpe3 N% ot

aeHd”’ — VIHTYyHITHOHHUCTKA pa3MUTH MHOKECTBA

* Aa ce m3CAEABA CAPHYEBOTO I'DEEHE H OOAAYHOCTTA IIPE3

IAAOTO BpeMerpaeHe — Temmopaaau VIPM



BASIC OPERATORS ovir TIFS

OCHOBHUM OITEPATOPK HAA THIPM

e Notations

Throughout this presentation, the following notations are
used.

e (O3HgaueHusa

B paMKI/IT€ Ha HPGSGHTZU_[I/IHTZI, IIT€ C€ M3ITOA3BAT CACAHUTC
O3HAYCHMA.

Pa(5t) = Py Va(%t) = vy

Pa(%5t) = Py Va(x,t) = vy




BASIC OPERATORS ovir TIFS

OCHOBHUM OITEPATOPK HAA THIPM

Consider two Temporal IFSs:

Aa B3emem ABe Temmropaauu VIPM:

A(T") = {<(%58) Pas Vo> | (x5t) € EXT' §
B(T") = { < (x,t), Py Vg > | (x,t) € EXT" }

Operation over one Temporal IFS: Complement

Omeparus Haa earo Temmopaano MIPM: Aorsanenne

A(T') = { < (x,0), v, 1a) > | (558) € EXT'}




BASIC OPERATORS ovir TIFS

OCHOBHUM OITEPATOPK HAA THIPM

* Operations over two Temporal IFSs: Intersection and Union

Omneparmn Hap ABe TVIPM: Cewenne n O0eannenme

A(T)NB(T") = { < (x,8), min(fyy), max(,vy) > | (x,6) € EX(T'UT") }

A(TYUB(T") = { < (x,t), max(pi,,p), min{¥,vs) > | (5,t) € EX(T'UT") }

where

KBACTO

A

o

H 4
0

teT
teT"-T"

tel"
teT'-T"

teT'
teT"-T"

teT"
teT'-T"



BASIC OPERATORS ovir TIFS

OCHOBHUM OITEPATOPK HAA THIPM

* Operators over TIFS: Closure and Interior

Omneparopu xHap TVIPM: O6BuBKa 1 Byrpemuoct

C*(A(T))z {( (x, t), Max 4 r), ntqin Var)) | x € E}

el

(A7) = { (x,2), r?ein H(r)> MAX Var) | x € E}

T el

e Some results

Hakonm pE3yATATH

clem)= car)  rcr) = cn)
c(r(am) = rr) ) = rr)
clcr(ar) = c(c(ar) 1l () = r(1(a(r))



BASIC OPERATORS ovir TIFS

OCHOBHUM OITEPATOPK HAA THIPM

e Some results

Hsaxou pesyaratu




BASIC OPERATORS ovir TIFS

OCHOBHUM OITEPATOPK HAA THIPM

* Fora given TIFS A(T) and for every a, § €[0,1], the
operators P o(A(T)) and @, ;(A(T)) are defined by:

3a aaaero TUIPM A(T) u 3a Bceku q, § €[0,1],
oniepatopurre P, (A(T)) 1 0, (A(T)) ca schmmmpar c:
P, (A(T))={ (x,2), max (e, iz, ), min(B,v,)) | (x,2) € ExT]
Qo p(AT)= (1), min(a. 1,). max(B,v,,)) | (x.1) € ExT}

e Some results

Hakon pE3yATATH

C'(p (D)= P, (C(Ar) (B (A7) =B, ,r(AT)
C'(0,,(AD)) = 0, lc(AT)  rlo,,(4r)=0,,r AT



OTHER OPERATORS over TIFS

APVI' OITEPATOPU HAA THIPM

* Max-min implication operator
Max-min onepaTop 32 UMIIAITKAITUA
AT )= B(T")={((x, 1), max(v,, 7).
min(z,,v, )| (x,1)e Ex(T"UT")

e J.evel sets

HwusoBu MmHOXKECTBA

N, (AT)=U e t) 1 v, ) (6, ) € EXT & p, > & v, <
N (AT)={(x,t), 120, v, )(x,t)e EXT & p, >}

NAT)={((x,2), 4y, v ) (60) e EXT & v, <ar
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