Nov-2022 ISSUE-III(IT), VOLUME-X

Published Special issue
With e-ISSN 2394-8426 International Impact Factor 6.305
Peer Reviewed Journal

Published On Date 30.11.2022

[ssue Online Available At :http://gurukuljournal.com/

Organized &
Published By




Gurukul International Multidisciplinary
Research Journal (GIMR])with

International Impact Factor 6.305
Peer Reviewed Journal

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T

e-ISSN No. 2394-8426

Nov-2022
Issue-III(II), Volume-X

INDEX
Paper Title Author Page No.
No.
1 SICICIRIEE R CRCRK G Sl Td. TH. Hah 3-7
HIETRIATTS R0 - T B au
2 Study On Bird Species Diversity In PatilR. G. & Chavhan R. N. 8-12
And Around Pardi Lake, Gadchiroli Of
Mabharshtra State, India
3 Mathematical logic in support to Fuzzy Dr. Vicky Bhimrao Watkar 13-18
Logic System: A Review

4 Ul - Bt 3NT0T HeFHTT TSl HRARTT X 19-26

Quarterly Journal Peer Reviewed Journal ISSN No. 2394-8426 Page I

Indexed JournalReferred Journal http://www.gurukuljournal.com/



Gurukul International Multidisciplinary @\;OURNAL e-ISSN No. 2394-8426

Research Journal (GIMR])with / Nov-2022
International Impact Factor 6.305 Issue-III(II), Volume-X

Peer Reviewed Journal

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T

2. T, TH. TR

THTITH FOUTSIT FTARE FeAT SATTOT
Frfore AT, Fu.arae @
kuchekarhs77@gmail.com

HIET. 9922346844

JEQTAT:-

AT TSTHEAS [AeTHT 2T, ATETHR AASHFAT AqeqT YO ALATHLT FEaT THH
S ATAATAT AT THETEIY BIVITLT AT @9 HBTHFE 3T FHEel. A0 T LMl Tcda
HTUTETAT STCHEAHTATAT HF <A AT AT SEaaT forehaer. € aramared sfiassii
A g ATA gid. AT YU AIAAT T SATd Sool@d T HH Fel g, Sl IR
AT g FAam=aT qaswTdier FHIAT FA0M= A qde gid. AT=aT SHaaRrI =T, qeas«=rT,
IEE IR S T R i NG 2 e b e 1 T 2 B O e s P B N S L T ro I I I S
TRferdia =t Seaedfasg g9 e, foem i aifuq, fiftd qurseaT FTAIR, JHE
AT ATSTAGTL=AT I H@AGT Hh e AT SHAT TEHT HLOATAT TTA FeAT, AT AT
FTHITE ABTBTAT U AT (9T THT AL FTHITL S=7T UF 9 I9 (AHTT e

SrEHIur =T FeAaT ATgl. S, STaHed AEEHT § HIEERS §dcs HATT FgUA 9 Irgdl, daf
AT T SA<hl alg, J=T1 oY Fefigr 98 3 ATeid. “Uh =a<hl, UF JoF, A<hiearasd, gt
AT AT Tt TganT”! & el Sha=ied =, aarHTed AaeH T TRl AR FHLAT.
7 ZIERTIAT QA A@TT SF. TG SAaSH TTo BT ETTS G0 -Uh AT I7 fwamaw
FTer steft TeRTeT STHRUATAT TTA el ATE.

St -

1. AEEHTIE FIA ABAD TETHI.

2. X, FTATHIRS ATASHT TTo HTHRTATAF =TT STTeor,

Tee T :

e edReeTETSr Gl aTET AT FATd ST og. a1q fatae q1 gy, a=rtan
@, AT, HeTEaIe o, T.97T LT =aqa ole.

T AEERATAT SaddhEE=T Ji=aT JaaammET, FEmeEr uftr sFfeaamET geaao
AMETAT d TTAET Uh MY AT AATT Id, of af 6l, iy, Ffed THsmisl wae ford,
TEE(Td AT FTTHTH S STUATAT STIedT ST Faeregd AT fGefl, 378 T8 FrHe, ardr
q® grel faasr anfuq, TR (@M, ITETT AEaaai=aT deemid Eaaq qSadr
Suferd, sEAfeq, A AT HHTS @, g SUH AT ASadqai=a], FEMEar=al
TEAYEATT Th Fed AT ST g AT AL hel, ATHSA ATATETGH AT AT HTATTL

HEHTZT qHSTAL
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
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HAEASHE FIR 5D -

TUIHET & ATAAT SATRIF FIAET TR Adahd TG =T TAPHLART ATAL T TS
HIS SN IHTLA. ATLATAT STESTET SR [Swre gia TeT T8 SN HIH FHLOTT HIEEA 6l
SEATH ATAT. FIHIL FZUNST HI? T FATATT ATAT TEEIATT HSUTAT HIFaedTa AqIE FIaT
HTATHE AT FLOTAT SATHAT HTAITT T FgOIAT I, FgUST I FH [Ahe AT=AT AIaaedTd d9a-d
HUTRT a¥7 FgOTSl FIHATE g W37 a7 i, TS Sl Al HEATd SANTT HIH HLOT
FTHITL 3TET, SHATHIF FiH ATSTAGTE ATEITUALH FIHITE ATATGT TeH G5 THTSTT [S0T
AAEEIT [T el

ATLATA SARTTHAT ATEELETT FIEETATT FTH FLOTAT FHIHATLAT HCATel 3T ATEd el
fofeer ava=ar g e AT g5 SURET B ATAT F Ad =47 ATISROTHS STHET
FIHATE T AARLT AZLRS ST =3 AN, TROTHT HTAATLHT GAARAT aTed Teil, 3T Fef=r wrer
U3 HIARHT F AT=AT AL AT HAEAT TEaeiTaor oo & e, ATTT HIERLAT T4
THEAT STHTAT AT, HTERTC Sad ATA9T gATE S ad el T=a7T FHTHTA e, AT Hemormer
HiEedr, dRT, fUEa ST, ST d97 oqE qHeT SeATd AedT. =l
THEATITET Tigedial ATaTs IaadT af Fgurel ATrvT WHTS(T Ar@e il 2.4, 1890 7 Fivel ot
TSH AFMTHULE TITIT hetl. AL FIAMHES SR T g FeedTed® aigoiar gard
FTAIEL A&l T TSl ATel. IedT AgEr=aT ®lerd Hai Seedr ATIH SEarangy
FIHATAT HeeAT ATed AT  TET ABABIT HIFE AT FHIT HhefedT TThT AR[AHST
TE qTasiay e SfRAT ¢ AT FE AT SIIAT ATAL AT HHeAT SIS F AieaadToroar
AT FAACE T OI0 qE Thel ATeid. T ¢ HEMRIEUAT EAT 9 dods TE,
FIHATEAT UFATAT [LERT A0 F FHAee [GAaeui= e A¥ATHE Sf. ITaTHed sfaShii]
TS TS TAT=AT HIEAHTGA d Aq< HoLHAT F FITGTHAT T ATHTT FIAIAE ALABHET Tq=adT
fRaTor 5 FTEAT=AT TET A= REvaT= UiAgTees w2
T, FETETRT ATASHAA FTHAATIH ETT:-

Tl. ATETETET AGSHAAT Hdcd AT I(d HIANATT qog q¢ AL THISTAA oo
FTHITLIEY ZIVTTAT FATATAT ATAT BISTITHTST, AT T HISAVATATST SATTOT AT HAfed HLoITHTS
U T FIEFE a3 “FaaT AL TATH” TITIAT el A9l g1 TeaAANT AT aqdh el g, AT
TEATSAT ATEAHTA €. ATATHIRT AASHIAT T4 QU qeah ST Aqhl, ATHSL, HIHIE HERL AT
T FHed AT ATUT T AT TSI SAVATH HGF Hd el SN, ITATHRS sTaShai=T oTofT
TEOTT Brat Y, TRat=r ger whiaiiE Aretaar areer® wuEe Aisar qSrey wrae, aged
TSI, A Teeh AT GHTELT ZIaT.

TS A TATHT IS T eATLLI TATHTAINE TTRATAT g, ATATHATZ AT STeAT TeATAT
IROT AT &L07 ST Gttt Mretae fFor s fae.

1. FTERT=AT ASEHT AT FIT&T 33 <.
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2. T T FHHT FIL.

3. RIoaT @ FR@TATAT RTHIATAT AT AT gadt Araeet o FrEeefit avge
FY,

4. FHTHTH TT q.

5. T T TSAT, AT TSIT, JEcATH UeeTd, STTHTAT THheTe ALaTs.

6. FTAITLETST T&d HY.

7. T=AT ARATHT FTbST =,

8. FTHRTILT=AT AT aTST fareror= 7 #eor,* 37eft = FTHRT Fr=ma ATy s
T AT AL &A1, AT FTEi=T @F= F2ar f araErgai™ geasica Ieaarer 7.

FITIAT SATT IUTATST ST HTRATT A@T -

FHIEE 987 BT hdd HIELAT [RATHT A&l T HaaTH=a =T 90 qhaaeil Sl @1
FHAEE g AT TS0 eAAHG TS HIEIAT Tqaaid T8d 98 AT 3TH 7d gid. A
FIHATAT T TAST0IT ATIGATIT q<h HL AT TSIROaiied U Taa SAHT HHedT aied
=T RAERT F@de IWRU FT™ AL, TH FoFd = AaTed St aradedidl a6 Aezaiiar
Fl B, AT LAATATETST “Faa= ToX 87" M Fad olg. T8 Tcd® (SHIU(T SqedT qT9oma o
TR FT I

qedgT 1938 wed Has fAfeHEaTd sianfis wagr AT qied g, o fFeggsm fafre
Rt FAEMET 69 dwFesiy seamar, 9o aTqE AT d@=aT1 THAr 9 wed SATEadr= 0
g, AT AETwe FE=AT @AY Uh TRl aaf Suvdra I gral. H1 A=Al
ST AT HITEMT FAFAT a8 FLOATHAET SATHS FHIERT T grard. JTaT wociial aaf
HTATATT T ATl ATEATSAT AT ATAFHTISAT GTEOTAL AT HSTST el e 2T, “GT HIART HTB]
A, o qHSA AT [FETarer, STareTgaidr oy STHA1Ere q97 i1 ot &g war o Gggs
FTIRTTCAT T FLOIT=IT ZEHTAT STT ST, T HTARAT AT ATTAT AHFHT ITE FL0ATH AT ITEq
ATl T TATAT ISTTRT FIRMIEAEG FLATE FXOATHT AT AN e, FBUA g [F8aF HE
Ot oy, FEREET AW J9au g, 9 JaEedare ®18 99 gid, aamy EfgwHserdi
TEHATHS & (AeTs HST ATA. AT FEATAT ‘BT FIAGT UM (ST FLOATT AAT. IT FITAT A %5
FTHIATE AT AT THE AT IHSAT. AT FAT HIAATAT UG FIOATEATST 7 Arega? 1938 Tsft
TS A T ATTor (it R A= TiT Saea 6356 dodhid Uh Qa1 §9 HdmET [
TAAT. THATETE AT TT=AT ALTTAGTAT HUT=AT AeedT feasft U= FEF9 & UF 95F
HUATT ATAL. AT TTHEAT I, dadled sy, Teody, e S, FEsHe TRl e
TIHEST IUTRIT I

ST H9 HISH FIEUATHTST T TE FBTaT aT9% HLATT AT, BT §T g3 74 U AT 9597
ST HTEREL AT AT [E@TATAT GT T SATOTAT, TUT AT HATAT HIERLET STersha qrioar
e AT, FERTAT @Y 7 Alega? 1938 AT 7 HA AVTATH, FTAATLET ST (hedT SIATed U
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T FHTETL SATTOT T ST TT=ATA AHHDT SSTAT, TITTEAT TSI HeAT, ATT AT 72 T
STEHT AT 35 ATHAT ST FHI0ATA AT L. AT UTARTTEF HATA a1 TET THUI & AT, Teat e
sreft &, =T, IR AEETHT TAF AU FERE 9 FgUA ST TG AT, TSTehld AT
AJATACH FIHIATL=AT AqcdTdel Sf. JEETed deazd, aaY, TATEl dd TgUA qEAE 9 Ta<
THTSITAY TATH ITE T,

HTAH, FIAIMTE AT FEATL AT T Thal TR HTEILEAT 0T ITATEAT=AT TATEa =T
oA FevamErt P wm afius dEelt ariEs, 8 HeheudT 1. aTaTETed AteedhiHT AT 90T
qfeediar Hisdl Mo ATGH dieat TRug 1942 greit facemed #rel. a1 afiues ofeqe =t
FTATHTRE AEeHT gId. AT TRTGHET FIIHEE] HETaT=aT ToF TATHT =7 qaed<a9 ATl
TG FTATE Tiafedt, arerst gfafqeft, somes sufor emaam=r afafqeft ai=ara vwarear a=g
ATOTOAT FTATHTRS TTEAT AT,

AT AT AT FATIT HTHITL GETIT:-

fSrfeer TThTe FHITAT a7 T Sf aTaTHTed STaShi|T HA TATEE FgUA HIht
FA AT R0 A 1942 TSl =X, AEEHT ASIHAT AT 1942 T 1946 AT FIAGSTA FSLHAT AT
ATATT FRIEaUT=AT FARRT HEBTT ATLATT HIHITHLAT e [LETHT Tq&qT=aT LTI FeedT
AT, TR FREET R T HH HOITAT dal qTaett. Fa=ar TEdiaierd T &9y
AXONTT ToraT wrFeT Wt U Gy y=7a e e arfta s fomrar BT w10
AT FTH FLAT AL ATRY. 3797 TEqE Foee Faeit.

Heaadt AfaHseTa AT U [AdTs 99 Fied =ad. AT e srarardie aedTar
FTHITEAT ALATT TSTT AT, 36 Teh FeH ATdol, ATIAT ST HTENILAT R0 o7 BT
e 78, foEm FrRm=ar FEE W [fET w81 qs=T @7 e G w ®#H wET aqe
TATETET FHLOT FgedT= e 21 BgaTir 1946 TSl €7 FHed Fdol. AT &8 F HgRITe A<
e FOATERIGT TI e, ATTET HAAAT HERTE AT A ToE T4 q18 HLdTd
AT, HTARAT HIHATL=AT IAATAT HAAT ATAT F HAT HFAT F <97 g7 G Tegl qHsoaTd
FTERTTET T HISTUATHIST TFATHE U= 31 {he =47 TITI=T deid Hg<a ol (Ao erqer.’
FITR FAAT Tt A8 -

FIEY HHEAT GHEl T HIFAT ATTAT @ TATATTON FieqT JTaT AT g 1936 =T
AL AT AT HIAATT GTIOT FAATL (TeTF =X, siaSmei= 1 AT A0aH Toed [Faas
13 ATega< 1943 TSl Fa 1 fAfawera Aiee. a1 FaTaid Agwar™ o9 &% 2 gid o qerd SHT0
“1. FTANTL HESAAT AT SUATATE T SSATSTHTAL ThT HL0T.

2. AT AT AT T ATAqT (HSauaTaTer I o= (A%’ Hvor,
3. g3 U " Far Hedd Mo amEmdi=ar @ o= T Taal F5d Seid SSTSTRAT qredd]
ATRTEATH Al FrET 9T el ST(A0."10 FERE Heled =T Ha<eiT T I s HAEs
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AT ATATH AT SAATT FIRE FHEAATRT §L FeAT ST el TS ATAFRTT AR HHSATHT ST
FEA JUATHATST 1 fAae Stee? A= aNETd gied g
T - Tt F A= SEaeTe! FHI=AT 9 GHEAET aTT RISV H1F &, ATSHT,
STEATT TERTIT TUMTAT ATg. FTHITAT BT AST=AT SHATT ST AaSHL AT [HgH=AT qTeT oM. 8
-
1. 9144, (1) STH, (F97),2013, ST ST MaSHe T U, FHa e, 99, 1.361
2. fFT. 9.410-11
3. T 7411
4. Tt ATATHTES ATTSHL T T (2006), AGITY ST Hliged AT Gl Hew, Hax.

7.592
5. /1. 9. 594
6. 1. 7. 596
7. FT9AT, (3A2) FErsame (§97). 2017, A=, H qieate FraHe oM, §as. 1.34
8. ATad, (SN)STH, (§4T),2013, TaI<h T 413-14
9. . 7. 414
10. Fterer, (I1) AT T=T/,2020, ST TR ATTSHU=AT THT @ =a-, TaT

TRTL, SATTETE. 7. 491
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STUDY ON BIRD SPECIES DIVERSITY IN AND AROUND PARDI LAKE,

GADCHIROLI OF MAHARSHTRA STATE, INDIA
Patil R. G.* Chavhan R. N.**
*Research Scholar, Higher learning and Research Center N. H. College Bramhapuri (M.S.)
**Assistant Professor in Zoology, R. M. G. College, Nagbhid, Dist-Chandrapur (M.S.)
EMAIL: roshanpatil7985@gmail.com. rajendrac99@gmail.com

ABSTRACT:

In the present study on bird species diversity in and around the Pardi Lake, Gadchiroli
recorded total 45 species which belongs to 16 families 8 orders. The most abundant species were
Aquatic birds play a significant role in ecological balance of ecosystem. The present study helps
to evaluate aquatic bird diversity and various species, composition, density of birds, and
distribution of aquatic birds of Pardi Lake. For observation of aquatic birds in and around lake,
the line transects and point transects methods were applied. The species which observed were
residential and migratory species.

KEYWORDS- Aquatic birds, various birds species diversity, Pardi Lake, Gadchiroli.
INTRODUCTION

Birds are cosmopolitan in nature they found throughout the world. They have been
considered as an indicator species of inhibited area (Blair,1999) as they are ecologically versatile
and inhibit in all kinds of habitats (Jayson, 2006).In Indian wetlands out of 318 species, 193
species of birds are fully dependent on wetlands (Vijayan,1986). Aquatic birds are an important
component of most of the wetland ecosystem. The activities of aquatic birds are considered as
indicator of quality of the wetlands ecosystem and forms the terminal links in a many aquatic
food chains. Wetlands are important bird’s habitat and birds use them for feeding, roosting
nesting and rearing their young. The present study, know the status of aquatic birds and diversity
overview of birds.

STUDY AREA- Pardi lake is perennial water source and lies between 20°09°45” N to
79°55°39” E. The location of the Pardi Lake, surrounded by forest on three sides, and diverse
structure of habitats with the major vegetation. The study was conducted during two year March
2016 to February 2018. These habitats are also structured by different levels of human

disturbance varying from activities like logging, cattle grazing and human settlements.
===Tde s i g 4

........

MAP OF INDIA MAP OF MAHARASHTRA
MATERIAL AND METHODS-

Pardi lake, Gadchiroli was survey for recording of aquatic birds and various species by
applying line transect method (Sale and Berkmuller, 1988) and point transect method (Verner,

MAP OF GADCHIROLI & PARDI LAKE

P S ]
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1985). The period of survey was one year. February 2016 to January 2017 The birds were
observed during monsoon, winter and summer season, at the most active periods of birds are
early morning 6:30 — 10:00 am and evening 4:00 - 6:30 pm. The studies of birds were observed
from March 2016 to February 2018. The birds were observed with the help of binocular and
camera (Nikon) at different spots. Photographs were taken which ever necessary to identify the
birds by camera (Nikon B700). The aquatic birds observed, identified and classified as per
standard method and guide by Ali (2006) and Gramel et al (1999). Observed birds were
identified using physical features with the help of guides and reference books. The observed
birds were categorized as a C- Common/Abundant, U-Uncommon, O- Occasional, R- Rare,
according to their abundance (Adbul ali 1972). Status of birds were classified into C-
Common/Abundant, U-Uncommon, O- Occasional, R- Rare
Table: Showing recorded data on bird species diversity in and around the Pardi lake, Gadchiroli
during March 2016 — February 2018.

S.N. | Common name Scientific name

1 Black-winged Stilt Himantopus himantopus
2 Red-wattled Lapwing Vanellus indicus

3 Cattle Egret Bulbulcus ibis

4 Smaller Egret Egreta garzetta

5 Larger Egret Casmerodius albus

6 White-breasted Waterhen Amaurornis phoenicurus
7 White-breasted Kingfisher Halcyon smyrens

8 Indian Pond Heron Common Ardeola grayii

9 Grey heron Ardeola cineria

10 Common Red Shank Tringa tetanus

11 Common Moorhen Gallinula chloropus

12 Purple Moorhen Porphyrio porphyrio

13 Spot-billed Duck Anas poecilorhyncha

14 Little Grebe Tachybaptus ruficollis
15 Common Coot Fulica atra

16 Oriental White Ibis Threskiornis melanocephalus
17 Black Ibis Pseudibis papillosa

18 Asian Pied Starling Sturnus contra

19 Common Myna Acridotheres tristis

20 Bank Myna Acridotheres ginginianus
21 House Crow Corvus splendens

22 Rose-ringed Parakeet Psittacula krameri

23 Little Green Bee-eater Merops orientalis

24 Red-vented Bulbul Pycnonotus cafer

25 Spotted Owlet Athene brama

1111111111111111111111111111111111111111111111111111111111111111111111111111111111
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26 Indian Robin Saxicoloides fulicata
27 Purple Sunbird Nectarinia asiatica

28 Black Drongo Dicrurus macrocercus
29 Common Pochard Aythya ferin

30 Common Moorhen Gallinula chloropus
31 Common Teal Anas crecc

32 Indian cormorant Phalacrocorax fuscicolli
33 Little cormorant Phalacrocorax niger
34 Asian open bill Anastomus ascitan

35 Wooly Nacked Stor Ciconia episcopu

36 Black Stork Ciconia nigra

37 Bronse Winged Jacana Metopidius indicus
RESULT AND DISCUSSION-

In the present survey during the study in and around the Pardi lake, Gadchiroli. The total
37 species were recorded during the study from March 2016 to february 2018. These birds
recorded in the present survey during two year of study i.e. Himantopus himantopus, Vanellus
indicus, Bulbulcus ibis, Egreta garzetta, Casmerodius albus, Amaurornis phoenicurus, Halcyon
smyrens, Ardeola grayii, Ardeola cineria, Tringa tetanus, Gallinula chloropus, Porphyrio
porphyrio, Anas poecilorhyncha, Tachybaptus ruficollis, Fulica atra, Threskiornis
melanocephalus, Pseudibis papillosa, Sturnus contra, Acridotheres tristis, Acridotheres
ginginianus, Corvus splendens, Psittacula krameri, Merops orientalis, Pycnonotus cafer, Athene
brama, Saxicoloides fulicata, Nectarinia asiatica, Dicrurus macrocercus, Aythya  ferin,
Gallinula chloropus, Anas crecc, Phalacrocorax fuscicolli, Phalacrocorax niger, Anastomus
ascitan, Ciconia episcopu, Ciconia nigra and Metopidius indicus.

Among these species some are recorded as rare, common and uncommon and variations

observed in species during winter season. Individually number of bird’s species was recorded
high in number during winter season as compared to monsoon and summer seasons. It is due to
winter season is favorable for visitor birds for rest and other activities and study area provided a
good and favorable condition for the birds nesting, breeding and feeding purpose. This is similar
with Lameed (2011), Joshi PS, (2012), Kasambe, R. and Wadatkar, J. S. (2003) and Rajashekara
S and Venkatesha M. G., (2010).
CONCLUSION- Pardi Lake is perennial, the abundant of aquatic birds shows that lake is
suitable for birds. From the above results it concluded that the abundant of birds indicates the
healthy status of Lake and availability of water for nesting, breeding and feeding with specialized
micro habits, different kinds of food sources for both adults and nestlings in this lake.
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Squacco heron

Small green bee eater Red wattled lapwing Intermediate egret

Grey wagtail Great egret Comman sandpiper

Cattle egret
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Abstract

Mathematical Fuzzy Logic (MFL) has developed into an important subfield of mathematical
logic. This area of research focuses on many-valued logics with linearly ordered truth theories
and difficult challenges, attracting a growing number of scholars. This research analyses the
mathematical backgrounds of interest in such systems of mathematical fuzzy logics, as well as
the most significant ones. It focuses on propositional instances and briefly addresses first-order
systems. Fuzzy logic is the primary component of soft computing. Fuzzy logics have the solution
of each any every non-linear problem of this real world. Fuzzy sets are used to create the fuzzy
logics and by using fuzzy logics we can design fuzzy experts systems. The purpose of this
research is to provide an overview of the major advances that have led to the present knowledge
of the tight relationship between fuzzy set theory with mathematical logics.

Keywords: logic, mathematical logic, fuzzy, fuzzy logic, set theory

1. Introduction

Mathematical logic is concerned with the expressive capabilities and deductive capacities of
formal systems. These are just a few of the major subjects. Set theory, model theory, recursion
theory, and proof theory are all subfields of mathematical logic. You can see how first-order
logic and definability connect these fields. We cannot discuss all of computer science's
mathematical logic subjects here. To learn more, visit the section on computer science reasoning.
Since its inception, mathematics has been aided and propelled forward by mathematical
reasoning [1].

A style of computing that uses "degrees of truth" rather than the more typical "true or false" (1 or
0) Boolean logic is called fuzzy logic. Fuzzy logic was developed in the 1960s by Lotfi Zadeh at
the University of California, Berkeley. Computer software that could understand natural
language was the goal of Zadeh's project. As with most human activity and arguably the entirety
of the cosmos, it's difficult to transform natural language into simple numeric values like 0 and 1.
Even if the topic of whether or not all things are ultimately binary is open to debate, the reality is
that most of the data we might want to send to a computer is in some intermediate state, and so
are the results of normal processing [2]. Algebraic structures characteristic of the logic, such as
lattice ordered residuated semigroups, are used to link the two types of logic meaningfully.
According to what has been proven in earlier posts, the major fuzzy mathematical logic systems
are distinct members of the substructural logic family.

2. Fuzzy sets and Fuzzy Logic

Fuzzy logic adds a critical level of reasoning flexibility by enabling conditions to be non-true or
untrue during condition verification [3]. This allows us to account for errors and uncertainties in
our reasoning.
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“Zadeh came up with fuzzy sets in 1965 to show/manipulate data and information that had no
statistical uncertainty. [4]”
In order to deal with the intrinsic imprecision of many issues, it was designed to give formalized
tools that describe uncertainty and ambiguity mathematically. On the other hand, there’s a lot
more history behind fuzzy logic. Logic and later mathematics benefited greatly from Aristotle’s
“Laws of Thought,” which he proposed as a simple account of thought.
If a statement is either True (T) or False (F), then it is not a statement at all (F). As early as 400
BCE, there were significant and urgent objections to Parmenides’ first version of this concept.
Heraclitus claimed that objects may be both True and False.
When Plato first proposed that opposites “tumbled about” in a third region (beyond T and F); he
established the groundwork for fuzzy logic. Around 1920, Ukasiewicz presented a three-valued
logic as an alternative to Aristotle’s bi-valued logic, which he accompanied with mathematics.
When it comes to the third and final value, he used the term “possible” to describe it, assigning a
numeric value between T and F. At some point in the process of proposing this system, he
concluded that current mathematics could be deduced from it.
There were no limits to the development of an infinite-valued logic once he looked at four-valued
and five-valued logics.
Aristotelian logic seems to be the most easily adaptable to four-valued logics, although
ukasiewicz preferred them above infinite and three-valued logics. Zadeh's groundbreaking work
"Fuzzy Sets," which defined the mathematics of fuzzy set theory and, by extension, fuzzy logic,
first established the concept of an infinite-valued logical system. Real numbers [0, 1] were
offered as the range of values for the membership function (F and T). New logical calculus
operations were proposed, and it was shown that they at least in principle generalised classical
logic.
The inference morphology provided by fuzzy logic is capable of simulating the reasoning
abilities of humans, which is useful for knowledge-based systems. A mathematical strength is
provided by fuzzy logic theory to encapsulate the uncertainty inherent with human cognitive
processes. As a result, standard knowledge representation methods do not have a way to express
fuzzy notions. Due to its imprecise and noncategorical nature, commonsense knowledge cannot
be adequately represented by first-order logic or classical probability theory [5].
The following are some of the fundamental aspects of fuzzy logic (Zadeh, 1992):

e When it comes to fuzzy logic theory, exact reasoning is considered to be the most

restrictive form of approximation reasoning.
e It’s all about degree in fuzzy logic.
e A collection of elastic or, more accurately, fuzzy constraints on a collection of variables is
how knowledge is interpreted in fuzzy logic.

e When it comes to inference, elastic constraints are propagated.

e [tis possible to fuzzify any logical system.
Fuzzy systems have two major qualities that help them perform better in specific situations.
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1. Fuzzy systems are well-suited for uncertain or approximate thinking, and they are
particularly well-suited for systems having mathematical models that are difficult to
deduce.

2. When faced with incomplete or uncertain facts, fuzzy logic allows for decision-

making based on approximated values to be made.

3. Importance of Mathematical Logics for Fuzzy Logic

Fuzzy logic’s essential semantics are derived from these three truth-functions, which Joseph
Goguen initially stated in 1975 and have subsequently been investigated in detail by scholars
including Despite this, many academics continue to refer to “fuzzy logic” as a concept. So far,
it’s clear that this semantic framework isn’t capable of modelling a wide range of important
aspects of reasoning and supporting a complete theory of mathematical logic in its current form
[6].

Fuzzy Logic Systems are straightforward to implement and grasp. Fuzzy logic is based on set
theory mathematical concepts, and its foundations are quite simple. Due to its resemblance to
human thought and decision-making, it provides a very effective solution to many complex
problems in many spheres of life. Memory is not required because the methods may be described
with minimum data [7].

The concept of truth-functional interpretation of connectives across a set of degrees of truth is
crucial in (mainstream) mathematical fuzzy logic. In the discipline of mathematical fuzzy logic,
this is a fundamental premise. When applied to the extreme values 00 and 11, such truth-
functions are supposed to behave traditionally, according to the standard setup [8]. To obtain a
highly natural behaviour of conjunction, disjunction, and negation, the following constraints are
applied: “x,y =min, y = minx,y, X,y = maxx,y X,y = max, y = maxx,y and x =
1xx = 1” for any pair of x and y [0,1]x = 1xx = 1x.

Multivalued logic can be conceived of as a subset of fuzzy logic. However, its goals and
objectives are fundamentally different. Fuzzy logic uses approximate rather than precise
reasoning, which makes it easier to think through things quickly, and it doesn't need to be as
precise or hard to think through things the same way that classical logic does. In fuzzy logic,
everything, even truth, is a question of how much. The more expressive power of fuzzy logic
comes from the fact that it includes not only two- and three-valued logic systems, but also
probability theory and probabilistic logic [9].

The task of fuzzy logic is to modify the crossover fee and transmission speed dynamically after
10 consecutive generations. We contrasted FLNSGA2 with the following to show the utility of it:
Non-dominated hereditary trial algorithms 2 (NSGA2) (without the Fuzzy Logic Guide) power
Horticultural Algorithm 2 (SPEA2). Simulation results showed that in most 3 different cases, FL
NSGA2 conducted other search techniques [10].

Fuzzy logic allows truth values to traverse fuzzy subsets of T. This is known as "fuzzy logic."
"Very True" is an example of a fuzzy truth value that can be considered a fuzzy subset of the unit
interval T. As such, a fuzzy truth value can be seen as a flawed depiction of a numerical truth
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value. "sick," "weary," "big," "tall," "far heavier," and "friend of" are examples of two-valued
logic predicates. To use more than two quantifiers, "all" and "some," in either two-valued or
multivalued logic, is strictly prohibited. The fuzzy quantifiers like "most," "many," and "many"
are permitted in contrast to the strict quantifiers of strict logic, but strict logic does not allow the
use of the fuzzy quantifiers. These quantifiers could be viewed as inaccurate representations of
the cardinality of one or more fuzzy or nonfuzzy sets. A fuzzy quantifier is a second-order fuzzy
predicate in this case. For example, fuzzy quantifiers can be used to clarify the meaning of fuzzy
propositions, allowing for the adjustment of probabilities in fuzzy logic. Not, highly, more or
less, very, slightly, much, and a little can all be described by using fuzzy logic to characterise
predicate-modifiers that are otherwise non-fuzzy or fuzzy [11].

The multitude of fuzzy logics calls for a general unifying (meta) theory. Indeed, many meta-
mathematical properties, such as general and linear completeness theorems or the linear subdirect
representation theorem, can be proved generally for large classes of logics delimited by simple
(e.g., syntactic) criteria. The basic metamathematical properties of fuzzy logics [12]. We restrict
ourselves to (4-)core fuzzy logics, even though most of the definitions can be formulated and
most of the results proven in weaker logics (e.g., non-commutative, non-integral, with restricted
language, etc.).

4. Proof theory of mathematical logic for fuzzy logic

Proof theory for fuzzy logics (with the exception of Godel logic, whose position as * both fuzzy
and intermediate logic makes it a special case) has seen a rapid development in recent years. The
field has been started by Metcalfe in the early 2000’s; a milestone is the monograph. In this
Handbook, the proof theory of fuzzy logics is treated.

The notions relativized to other important classes of algebras and for logics other than (A-)core,
and also tackles other complexity problems encountered in mathematical fuzzy logic (e.g., the
complexity of the provability relation of a propositional fuzzy logic, or even of the universal
fragment of the first-order theory of particular classes of algebras)[13].

Such calculi (e.g., the Gentzen-style sequent calculi) are in many respects better behaved (e.g., as
regards the complexity of proofs) than the Hilbert-style calculi employed in this chapter so far.
Unlike general Hilbert-style calculi, which trivially exist for all logics (understood as
consequence relations), the construction of calculi satisfying some required properties can be a
non-trivial task, in many cases even demonstrably impossible [14]. Hypersequents were
originally introduced by Avron as a proof-theoretic framework for the Relevance-Mingle logic
RM. Later the hypersequent calculi were generalized to Godel logic and other fuzzy logics. As an
example of a hypersequent calculi for fuzzy logics, we present here a hypersequent Gentzen-style
calculus for the logic IMTL [15].

S. Conclusion

Fuzzy type theory FTT was originally defined over the logic IMTLA4; later it has been generalized
to several other logics, including £.4, BL4, and LII. Being a Church-style type theory, it is not
formulated in the language of first-order fuzzy logic, but in the typed A-calculus. the theory of
intended models of FCT is not recursively axiomatizable (for the same reasons as in classical
higher-order fuzzy logic, namely the definability of true arithmetic), FCT is only complete w.r.t.
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its general models, in which Un+1,1 can be a proper subset of L Un (closed under all definable
operations) and Un a proper superset of S k€N Un,k. Thus, not all fuzzy subsets of Un (i.e.,
functions Un — L) may be represented as a fuzzy class (i.e., an element of Un+1,1) in a general
model of FCT; 82 nevertheless, the axioms of comprehension ensure that at least all fuzzy
subsets of Un definable in the language of the theory are represented by elements of Un+1,1.
Fuzzy logic has a wide range of practical applications that are not limited to engineering and
adjacent industries. Expert systems that employ fuzzy inference can aid clinicians in the early
detection of diabetes and prostate cancer, among other diseases. Aside from that, the use of fuzzy
logic concepts and approaches has helped fields such as management science, financial analysis,
information retrieval, linguistics, and the behavioral sciences.
In fuzzy logic, as in any mathematical logic, there is a clear boundary between syntax and
semantics. While semantics is frequently multivalued and based on an algebraic structure of truth
values, syntax might be traditional or evaluated. Fuzzy logic has a broader set of connectives and
logical axioms than classical logic, but the inference methods are the same. Fuzzy logic using
classical terminology, including first-order, is complete, meaning that a formula can only be
proven if and only if it holds in all models.
Fuzzy logic with evaluated syntax (J. Pavelka, V. Novék) is a more drastic departure from
classical logic. An evaluation formula a/A is at the core of this theory; it’s a lower bound on the
truth value of A in any model, and a represents the formula’s syntactic evaluation. This allows us
to accept axioms that don’t need to be completely compelling. Along with, this research has
followed only set theory as a brief but the combinations of fuzzy logics with number of model
theory in binary logics can be recommended with this research. The computability theory is
inextricably linked to the study of computability in mathematical logic which is not followed in
this research, hence the researcher has been recommended to do research in computability theory
in mathematical logics.
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HRATY qU HETUR S 3 el STd. AT FNTUET AT Al 30T AcTehdr
T §dg YT AT ATl AR qg{-i{sq AT saa@r T Adr 3. 87 FaaT
A WAl ofleell STcll 378, SAT FHearan Aqedl Feald SeH i, a1 Heller
afsearieid AN FHeARam T 3@ AN R Foeld  wired  ryar
SeIfdTgTel Al 3T AFeAR Al AT §T Uehd I IS g, S Fadr
ATHHIT RO Fafdg AR d SAThs HIVN AHNT gid AN 34T Faad |, 36190
el 3cIdE A HGRIET HUS 30d AR 3Me Adidel  HIorarT 3,
AT, AEDIdh, TSTHT oY g AT CHT AR FeIFUd Acdr nfor Adenrlr
cTOET GUEaEAd e, HRATT ol AdhIredT HHEAT Bl e, Al TcHgdT g
AT ST Slell 378, RIS 3ol Ade! ALIHGINT ARL. ST 39siifaenr Adr
g AT AR Fgeol Uigol. A Ieiehol0l Hcld T o Achll TSN, ASITelell
AEIAGIT AVH AT 3 A I[Aquar AEIH FEOM Adlhs IEal. DS TS
AMARTET s 3cAeTdd, JfRFRT T ThRON Il ATl BIH 138 HAAT el 3.
TEI @AY ST AUE Aciichs 3eIHaTgr AU FUR gl card Acdeh-ard d oi=ir
SheledT A JuTT HIUITT HTelel 3Te.

AH-ATAT SImar NRAGT 3 Fgeel S, Semar NRAGT 37Tl Ao ATSelT S
. EA-IYd HIBEEAT HIATA TSUIR gShics, FAT>AARE! GShics, 3iTell GSehias,
TXHRT EIROT, AT Wabd HISael Il FHUI ATclel HolalIRIYON, AT e aar
FEULT TSl AR IMcHGAT HIcAl Mg, AR AT 8 ASE I AT AT clgl Jarol
HTegTeT 3T FeuT SRl UM FHSIAT SV HEIHGIAT AU HF QA Acehlr
IregqTehs HdeaRiTodsl gigdaT fad =gl

ATHITTAT AT, AT IRAR BIUIRY Fdeonm & fawa Fegagsi=ar faar
faeard dgfde A@IA. PR YA HRA SXHRI URONHT HEIHTIGT ol T,
qar INMOT  JThY  IRARS A GolaT el 3§, HTeAT DRI RO
AEIAGINATT GINUT &l AT Al 0T Adh-drd Jos MTOT shel 3G, AATIGSA
eI’ IR el FTeAT JETPIA il ol dhel T8 T 'ORATT 57% AERD Al
SYIET 3 ;TR i SEIdT ALY IEe %ok 17 Tah 38, 7o 3]
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TN SeAdd Fafe FHsarT Ade-grdr . Adearedr AT gIRgATen =@ Siger
SETEER 37}, 96T AlAd] STaEAT & SIaEeR 37

HRTCer Qe sfagre g1 Acrear érar sfaga 3. saud Rawa  saud et
g FERTST § Gl ol TS I AAT TsThcdial FRATAT At 3T Aaadr
TAT FHedomar AR el Rl 3 Ad Ade Juead 37egeT R el Teer sgad
Folol gl
AT STHIT § JAdU[eh el ST AT STl ATeT
TS FIBd AR & &2 HeoAuedredT HeHld Wiaed! gidl. Fad:edm SRImde
ellehlel] 3feoltiled GRAUATHT &THACT &1 el MO ATehIHET Fegcll. FA-a9d Pl
AT FRABIA Hod ARAGTE ool UTITAT STl FEAYUTar &1 AR aise Fgu
fATael Sira. Acdrar fera srer. A Adndl e e, 3fas dae o -fezmor arer
qR F&A AT A 3l ool Sid IHS Acdr HH HeAl- FHHAT gld .
ANTA 3cTeet FHEUAES 3OS 3f¥e [@EHE @d & -SF0r Jrer aR Fee
AdHATIT WATd dle 8ld Ugd .Ul JarAT 3ol IR HEPIEd 3Gdel T&a:
3T FIEe] FEUA SRS UEUIRT Adehdl s Icdliad a&d, fashl deera ey
fA@adl. 9T e aTEl AT S § HISdel HASH cIal HIUCAR! FhREr TldTd]
3YAT B IAAUFH FHS AT HIUCRT o gl AT AR SR 36T FGaTd
AT IAdUH 9 HISIATR IR & g Fdredl FAN A IHAE. AT aAR
AdR IREATT Tehefell ST, eTRed HaEAS AdRY Tac-d Fddall Hgel FE Aehcl
ATCAHS INHEAARET G fAgsal. qdf Acdiqe &Aor glomr aor @geT gld
AHAHS Hdd ghgq TG HHEAT il 3.
A AR R afAed ARl FEaier AHARS AT Hedd Tl Tl FHAR
A e, TS AT X AR Adh T HcHGAT HId 3.
SOYATOT SR 3ANT FGAAId I3 d FEEAAHA Il goecl IrErST Jeur fhadhd
ST Toehd AR holl ST, ITHATOT ATHATATTET a¥e]dy AGU[h helodT SATAET
Alaeel, FAA UMY e H&T FIEUATAIS FgU[ 3cUliad aEqAed 3ifmdr fhad
IETT N7 3T 3TE. AT I BT G AT A avieay e IO ehare
Tt A TeTcdTGshell, ScdTeatleliel 8¢ § Jehdlel Acehll Heal Hlc 3. AT
deleld SR g&cd #Td FAA dled IAgaid. A 0T AchceT 3cdreel A aufelay
R fhadia Tdrd. AdeharedT qUaedel g8 Tsh HROUT . HLIHAGI Radetl e
JGETd 91C, ToTehid 9eT, Tafaer HerestT, § AT AT ARIAT FiRdrl Sarael Hd 3l
AR AT A S AT ATl 3 Oedl WA 3R e
e AEFHGINIR gfafftica HOM Ty U&7 Od . AHS AdGR 3FHOIRT

YR SR ATER FIMEAT Telolsl T ATHIRGA dfred Tg .
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XA- AR IO AR TIgeT
Adeh=IT=AT AT GUaEdeT HRAT ToTgeadd [fdYy sRae g Irdrd d{g"l FHIofd

- )
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HRAT ISTgcAdlel sgedr IRIAserder et g dad [awaed &rae SeeeR
e, HRAT AsgeeaAcal Adear RIS AT da SIed FW fasgs FrRIe 3ed.
AT FRCHTAT Tl geaa Rl Fler arefd el Mg A a1 FraedrAD gld I|on2r
AT HeHTd AT &g ARGl Id ARl d¥d AT SRS HlBAT 3Erd
BIUTAT Seellfad GoEcl & &l I AR AT HIATHEY Adh-ATell TSHE HNelel THE
dle RIS e, 1.3 I& ST 2. ST HEIEUT HRICT 3. HAT AclTHIA ERUT
PRICT & el JHE FrIC. THD Acl OV Aceh-aTd AT Rl FTel 37TE.

FRETTYT JTeTeaTa SO 31FR galld Iiedr Ad 'Shodd § i $rIe R TR
WCE A A dodd AdHIedr HcHgT YE0IR AN, Aol §dF 93d  3rF0m=am
AR AT TAT ARAT TSTUCATIT el YRIASCRT IRUMH 3ed.

ANIT AT GUAT H 3cUIGaAT AR 3T G HAedid oA
Tl 37, IT HRICITAT HAERIA A olleh SHdeIaedeh HFel FgUL IHNBSYAd. Hald
g1 el 3MEeTsh I wEed g, WJ fofeer dEsae=ar Si@siqd Jad gid
AT, TS g STHECR eFaed] e F0Aal g of 3l HRIG AT
HIOAT 3Tel, ATHEY TG TE HIGT &1 AT F0ATT Tell. ALIAAGI AT AT AT
HIRICATAT SHdsl HTAF FRIGT Fhel AT HIRACATAT ATCTATIA AIdcd QAch 30T Ay
Iy MYUT shel 3TE. AT FHART JfPRY 372Uar @il &FATd JaT aUIAT  Alehie
gl q¥f FEWMS o1 BR 81TS, faem TXeqor, fAqeh ddel 3ok ARl giawr Aed 3rfdrd.
AAFATAT AT FSART FehR #EETS o Hifdew glaer @ @Rl Faoch fAesd A
eIl HEINg Hd dTed AT qG G 30T Faredr haAdr fquarT 3fRer -
AT ScuTeehiell I, HIF 3aeTeh ] HICIEHD AcTAE™ $d Sauard 3HsR
ATHITT FAHAI. SIAPS TECHT [SAG 3T AT gld. Il AT 2T
fSeetard &Y dledid. 3W &Y 6ol & ALIAGINT HUE HAgEMSAT AT 3mshier
FIAT FEATd . WHR  dlchlcd §EAGT  H¥el TS & PRICIHTIAR T
ANATATY $TT HAT HIAL. AT Yooh HAT Fbel Toh T o [Sleetd A AR ST T
MIeT gerdiel Sfewraray RAaTd &X 3fted JrgeT #Ageme T audrEr el Sl Sird.
HATHS aNTIaY Acehard Gedl MY STl 3. Tl SR FaE A, SRS Aol
dled SIUTAT HEENSAT WHAR A o7, HR,Td, §1- fSGToT, I, T, argceh Sediar
IJETS A R @ A IO ARES TaATAT 3G &3 AT AR 75 auid
Sdoeldd TR fhdT shde IR-UT cFIadd digelel 3Tgd. IHD SGTRISHSA G0
AMYOT T AEGAGIAITT IR HRITUIHIS EIhRA AT heloll §EIETT ITHd AcTahdl
gedl SIS STal. e AT HoldlSTRIGUT, 3TcHgdT, fafatr yehrear faaeem Irde
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AT IBIATHGIAT B 3% geec Jaddl Siial. I A 361gI0T FgUTsl AR
gl ARSI dleoiol alHc 19 AT ARSATT Hhdd &l TUITaY iMool 3ed. <IT 4T
ddl HiET HUAT THST HGHET Gldid, AT -AT Il AGU T ALIAWENA AH HATS
ATEIHGY A3, Ea1d Il TR g ATTATT gTanRll 9% a1 AdHAe J19 Taed
FET Ul d@ TIY FAGUIT FFd dolc SHST § FiGAT HIG dlgel I HlelAsd
TERET dlchld AT g@el Ud AT AR 3ae g2 AT 30T AdFATd FHictHS ol
Solc & ALAGINT Jeftidd g ehRear Ridur fawa =wd.

HHT ST UROT HRIET ,FATA>AYd HlBI Iedcard 3Heled] STHIAGRT SFaedT
d et AT GIUTAT fANH, ANOT AEET U FEURT AT HI0AT 3Tl Bl
§oIRI U SATAAT ATedTd 3THUTAT ekl HTeickie HRA ASTHRONA HihA oA FURT
ATARATH 3T .SIARAThS §oIRT T SITHAT §IcTT, AT T SATHAT dRT Id Uigedr.
SRUT AT AUTHA HIACITT 3eieh YddTel fHHAOT shedl. W SIrel 3exfiaig Ay giar
3R SATehTeAT AT IT AT SAAAT PGl U3eT AIDRA ATl HeUURh Soidsl lehol
3¢ Aoy fAHEFd Fgd geudar gRUmA FEURT A gUR AN 7 AT §RER
ICTSURS Aceh-aTdl dTec HEAT AHD AR ST Folell cqFl 9T T 397 ThR
A & Ahel ARG HROT ATATS AROR HSTGS g HST ATeATSIdcd SUcTetl AGT
qa{lhs AT FATA SHT UROT FRACT T Hdad AdhATEIST oF[ 3. 3T
SYTHITTS ATH HISACIGR 3Tl AIGIT JHIUN SITA=T dledTd &d Al

THS AR AoTHCe Adeh-dlell T HRACITAT HILIATA 3T

EIAITEY A el e, Tehiehs 3TavTeh T HIICl, GEUSS HAS STH GRoT
FIRIET IT FHRICATY AdH-ATT AT STTHITT DIV ThRd EITdT Odl Ad TEL.
ACTUCAT T Shkll HACIIS AR I Fgeo Sl I8l TR T HATe STl rRom
HICIHD VARl SATHA AT SAVIMATS AT ETI0ATA 3Tl 3. oIl ddI
3T T SITHITST ATF SAfHed] dedld SAUIATATS HIVICATE! YhRAT HATGT TTervdTd
olell  AAGY. IR TIATAT ATl STHlel AU Adhy AT AdehATehge
ICTHURHALT WMEfdd g Gaad § el ALIAGINT AVH S 3eheradr 3ar
TR ISR fohar Torehrol 3mg ar 3mael 3iftres I Jaquar s AT Acrar 39T
el U GHAl. S ST AT HENT SAHAT o7 dleel e, STH= Ter
FIOITAT AT 3T UGN Adh-Ald Afeelall oAlel. Icd STHAT Had T80 d
AEIAGIT HATVHT TET HE Ahcll. HRUT SAAhAION AT AEIHAINI ATOTHIAT TR
9 QU GlauiALd $RAATS a6 Shelll 38, WS §T #d ALIHINT HUE Hcdd AT
ICTHEY AT TN JAA STl 3§ A D Tehiehs Al AIHR dledled dadl o GHINS
AT HRTTASAT VAT Adeh-ATae! <A AT G gier G, g ATH Siegr
amﬁmmmﬁemgamm?ﬁvﬂwmwmm
ATEHGA IRSTHREST A, ARS e, ANATA HId A=A g I,
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AT HMOT AdhA=AT RS T [ATHAAT ool SUIRT TAERT HIIGT Fg0Ta
STHI 3fErEor wryer g1, fafder HeT IUSATES AqhATdT SAfAAT Higed Hcledm
ST, AT SR el Oaer Acdrear A ar oma feer ST A,y qdi 3mSR e
UGS  fhAR  AdRATEl  AEATT  IaFh Aol SIid W, A AT oAl
FICATAN Acehgred] FANRIAT RN SAHAAT AT ToIr PR A [Horer
AT AHS AdhTlaX ASIT FAONT T Flelell el Al iiehifas aamdr
TAATOT HIOATATST AdFAAT SATHAT Pl T AT eaTel 3eXfAaTgrar SHoar AET
3YSY T AT, I HAH 3ereIoT FgUlel ol AT &3] Jgeb AT IMGeAT 300 Y&t
31f8e Shrear SIfFT TANIERT 16! THR dedlid Udedl @ IT SIHATAT Ao A
fear. o AT Wd@ar AeT gAT e AT6r T SicgT AdhAlel Fled 91d gdelr
TIIAT THANESIE! d ThRTAT ddlel hedl oiedl Jiddig Ade-dierd AMTedTel ard
auiqdl A@releT TRarar 3 giar. RS o 3l SATSIhe Wl OIS 37Meer oo
e, HBI ST SATHA Hlgel UeledT T HIS A & IJeTURS el 3120 e or
AT BT Icac THIN TS AT 3Ea3eT A,
A T AdR Trear AT 3ra
HRATATA 37eieh hdl 30T SI@lAT Acl 30T AdhATAT Hcdd I@HIT Ul dhelell
e . & gUle AR U ARIA.AHY $RA Adehard 3Ugd Hed 3cdd el
ITANET AT ISTIoNAEY gia dic glaeT fRdd. ARAId A[add 3Telel 9o
TIHRT A 0T AcTehedrehs geleT i AT IRITUATET AT HIUTCAET Tsehrd gaTrelt
AT GIBEEAH HRONHT ST AGLHH TATIeh UROT STl 3T SAT=AT HENEr QA
el AT W T § UNUT ad HEAA. AHS AT IO ARl FTeAT HeHTer
HATATITR! AdhATeR AR GG HTGdeT Acil. ITIOT AT FATSTT el AT FHATSIC
Ueh T 37cTd TR Sfidel STeTd 3TEdAT A=A HeHId @I ATl 31907 I wa
HHSET U, ATl dlfeheh YGHIcllel 3o QATEIOT ATHTST [RA&T0T, rdfcgaear, §ATST sqaear ar
el Sl FUR Aceh-aTd FeT aNlelay T ShigH e,
asieay QA &1 AT Wrerdd 3. FHS Tl Tac-d Sefolalg 3ar Hedgrear
G HRIEO, AT IR 37IshA  RIAUT HAIUT YAl ke gld. AP TWHR d
TANISHTCT el qdl fABTeledl qaredrar el d 9dar Wd a0 il AT 30g?
Jrarg 31 HRATCH AT fefgl Y@ 3emeed A g Adhd Ffawd Facarer
TR AT 3Teade Id AL 1951 Aol § sAdd GRRISC [HATOT shet el Irarr 31
AAGTIT FRCHSHIA, PIPRI HASSId d degdl g d 3ol ~AgedaTddg]
AIFITTIT TEHIT TacaTefolael faaR el Ielell AR, 3R goid fof@a 'ddedr fared
HIS YR AT FRACAHS BIOMTAT GEARUTARN FiAFAR =@l oael oo, IT
QERT 3HFR gl ALTAIAAEAT  'SISIes' 3T s ARl ALIHAAT A e,
Yahll g AT AT AT Holhidl HAIGAT JHUN MU Fedrd el Ad. 3ol FaF
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g &g envor, SfAe=r VR IRER g Aderenr [Ifey #AFe $HET HodTHd
3T |4GF Holeh 3Eauiid 38,
HAUTRRT o T AcThdl

HRA  FedUhl Tl HeholUalT TRl 3§ . ATHD
STREIRYGTelel Falell 37eel, a&, [HaRT 3R [ fRef0r Ravar SEeerl dlHRa ‘cﬁ?l?»?r
. memmmmmmmﬁmm
Hdh Ald-cliel FUATALY NP U ABeA ANALT 3 HIOITAS A 3Uelstl 318d
SATEY. ATHS A TGAT A Ho[l &l GOAPS U IcUlesh FgUE i SR
S[STSell STl ROT T fAHATOT SheledT a&cd #Ta AU ITell 3TURR 3T AT
AR T HIHAINR YAl AT fA%ey A8 TGS THRTAT FHedUhI Tsd AT
HAT AT ST 36leh 3UshATl IRUMA Fg0E Al g Adeh-arear arkedrd
fasHad @ Ao a6 gl EHd. el AT FEUUALTER SIAHATUT HIHITN S
g oI GEr AEd #isad A AT Rl aioeeTy iRy AHAed AT o
FIHINTST AT Fel TR AT HAGA of T 3eIfoialg e Aehdd 3 HIFAIRIEAT
AR ARET AdT RS AT Siidelld Fla>d g AT AT Sedr e Ad.
AT SEREAEY AdT g AdRA AT JAEAT 3eold gld AT, HRAId AT AT T
ATHATAT AT Acded o ASTTA AR AR TR GeAlT 3HTEgeT Acll. FHROT Acliced
fAG@Tol 3cuTest ATl Idehics AT A ATeT .37TSlel IMATHEA 37aT drefehl =T fSeproft
U HIGGe SAUIRT ISR 3Uclst] 3HA ARId. Fd: AdehAThs ok o I AN,
IS e fAaTelel 3cUeet ATl a¥ &l guedr 3d fahd oamd. IS ras s
YA 3(Hd AT JHAUNT HATEE! o ST, alas Adiqel HEvRT ATl 31cded &
fehell STAl. AT HIOATATST GMATET AcTh=ATeT o] el ITUAT JATUh HIVATHTS
Hisaol fASd A IS ol TIHRT YAl TN ot &3l Al Fl. eIadi Hiorear =1
HIUICAT HROM #AH @D IO AATOT Bl . I1HD sholell Idaueh g1 Aceh-ATell Wl
Awd AL T Furel Ade-drell @yt Al 30U 3cUlesd [Aodd 3 . Ths hI0TAg!
eI, HAEh WHR g AAGINT fiaar v #goE wgid A6 IS HRAT
ATRIATET Tl Hel AcTehdl cgTd Y dTed AT, T Acilclel HIsTGD HaAT Bl e,
qalihs fafaer &TaT HJSITaIell TN el el Slc 38l cliclel A 3Tehyor
FHT T 3R,

e-ISSN No. 2394-8426

Nov-2022
Issue-III(II), Volume-X

HRAT AdeTier [AYAa=ar @Ed iR IRUTR& EHide! IR
g, HEICAT ST Pl Tieil 'Acfeh-dTar ' HEY ARl AdhTlAT STl e
fafaer wdwistear AdE HAT Ge¥dlel e S, IS o IeEOTERT el 38
AR HA SeAen Juargdiy fAfaer A g #AwE g giaid ar Qddsarean
HQARE! Ilel deoiy el g&a 34ard. 3ol a7 JohRedT s &I, WRT g
hHDS ATITHET BRAT Bleh TSolell AT . ATHD Al HTSTET ofcell Sl
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A o emead faemrd
ST SERIA GaATHT Hehe, TATENYT YGNUT, GATaeomar F1d AT fawa SiReR == gid
e 39T FEURT AMeac 3ryar Rl a1 Heaid fafaer o= el #d AlSd 31l
SgFA YU GolgR SgId ATHTS! #d ewiuard e uetdlel [Uehaudr #w gy
IRl Ad . Hdad AT G Teudlel AATT 0T g7 Thd 99T AT JAEAR
Hehal. ATH A T ALIAJENT HAVH IO IFEUIRT SUT HIST cATfed AT gIo
BIUIRT EeTeheR, a1 YEuUT, STel JeWoT ATASAET Aol Sdarel ST, ALY TRl SR
CelTiEceh, YAl ol Talarel Sligeidiell AHS IOTR AHa MWOT & lfed Teh Ay
3R ImerEfRar AT avaRh RS R |, AYIHTT AU 9 GHATSI ™R dled
AR AT A Adeier el A TEEfAE T FRH uewde 7 war O dfgw
UcHdlel Al ALIHGIT  HIUTETH], AL ATUHAT Siaelral Sloll dgran 3l o
TBHS HASUT ehFcd I . R SATAT FIUhST TITd STell 3HTg 30T AcTehTell
A Sfde U Sgld, IS AT Foeddl g@ giaen, fAgfidde 3Reg fasgs
TISTAT AT HEGHTA §T AEIHIT ATH FSET S PG e ATEY.

IRAT AdRd 3T T Rad 3. I [fey Fror 3ma. ey A
The, RIS AR LA 8ROT | FegAGamer Adedi=dl I WU Serdierar g8
Hgcdrd HROT 3. dlec HGHMS, TeAT IR YUT o & AhvATd dI0T JqoUa FHerr
RIgToT faarg fawgeh e, IEURT AR ToTUCH dAqedl TRRISEIAA  Acdeh-araR
UTdolell #O §¢I, 867 Hgwdld $RUT TR ST ARAT Adhdl TcHAgcddr AR
Jeehlal 3Tg.

NRACIATT HTEITT Teh TRAYTANE' AT oAb A ST i A 92T § TsTehry
g HHGATT Fgeol 3. TG Hd HAIT €34T URUTAT 3iehefeoner #Aged
fGor @ Adw-Iredr AMUMET T Fehl dhell. AMATAT €4T UROTEAT Adehard HD
9T HSTATANTST HIATT HoTATH! 3T Helald &l ATl STrar GRIeT & Sad
ST g&Tr
ATTARY 30T S STeA TN UG Tlell Fgcel 3§, HRAE SGRIIOT &RoT
TR T’ T ST AT 3MMSET 3edh JhRE! §& eI HFd TS § Acdhard
T IOl RS S, TG 39T, ARSI HFd SGRIST T a&q d dard
Aed g ThAd RQuarn AR 3EAT AT AdhTRAT HaeTh T HICITIAR
AT AT FAN RfAuarar R A% AP TS AT AUl ald
IAIGAT ANTRGIAT aled IMANGAT HRACATT SHde] STIUA HET TEeTl Adh-arax
HIGAT YATONT 3T glal.
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UEJ ST 3 had Ach 0T AR AT AT 3gIdlg FHI0 Taerd
ARY . AT YA TSTuIETS FEIAGIAT AT T AdhIiAT FEHTAIT URUT ool
AT 3¢, ALTAJANAEAT  McHIETO], HTcATIdATAT  ATCTAT AT Jedielr
ThRIcHAS Fiadre feor aifgsl IrHAed TARARITHE! 3Hcdd Hgodrdl fASI doilq Aeheilel.
HYSITAT SEUITATS  ATAT ST YATONT ddel . dIe0r ATk 37g, <1 JHUNA
ANATAT 31T ATGeTH R HEIHGIH G HRSTINET o T Aceh-ATell Fell SHa=aede
IS AT, T APISUIATS SToRAT § FAgRISTAT YHONT AdHATer e fheadg
fAGOT 3maeTes 30, AT el ddel R AdThATT 3Hedsh U H& Ao 3Tl JTHT
HIMTCATS AcAehl HAEEAT S .3hiall ITHEAT hedl gl 3eieh ST fad 3rgeTer
AIERY Sfidel SHTd AT . ARIAHET TIHRAT YRR EROY, 9= IRy, eara e
TAATUT 0T, 3G Hed AT &l HTTeAT ANEULT AT H%el UUAMEIST  HIOTIET b
Ricae Ufgerel ATET 3T 2T ST Toheld JTAEAT 3TIUT IAAT ddlel TXPRAT Tl
HEHTT AT O HRATS FOATHIST ALIAGINS JeldN Uor 3aedd 38 . AREeicerear
FHIBIEA o el HFET HIBOA, ARAT FATATAGATTe] HEIAIIN A=A 3eleh AL
HARET TSTSHET Hgedrdl AT Tolldelell 3T .81 STdgrd AT HALIHGAN
AT ATF-ATAT HEHA IogT Tehal T 38T kel Aol 1 Aeren gy,
TSN TceT FOT 3H[GeFeh 3. STellel § Ay Hisael T arer giomy <ist I
Tl TIfgsl. TOT EMATGEl Adeh-alel Wbd Hisao Aol Ulfgel. ARG QA 3707
Jdhgied] HeHiclel 3T FUR T H¥C ¥ HUAHIE YAl &g HI0ATHTS
AEIHAGING AFRAAT JelhR 80T HMERTH 3¢ IS Acendl faUel srreren rsara
Ul T HIHRAT o HIS Gg HIOAMS! Gold HHATOT FOT IS ALIHGI wAccd &
eTohol, TAG sTokenT.
st
1. 31T TeT M Qe Sefer- $Te] Hles-3HT FehreieT o
2. QR TANEN hrre GRETehT- AT el IRET Gl JeTsilang
3. 9AY fAffs F@greAT SR $ol- FHI A5 AT 1-GTAAT Tieelae=d qoT
4. AATATGST ATeTIA - TXETH T - HeAlldehld JehRIeT qOT
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