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Faresa / Editorial
HAerg-AMe AT Agere A AAQLT FAFT [IpT B 3R

BalancingMan-Machine Cooperation Towards Inclusive Holistic Development

A9 Ufa Sl Ui watsal | g gigoidl a2 | sH-59 sfal o Wil 9 W aR
Ah & ol ghg TN & I I1G1, GERAT, TARAT &7 © | 35 70 g | Ugel Aa-Haferd
e a1 TR Teranford #eie a9+ onfl | Tared & forg gfg @1 gRRAT iR sl &1 dera fafe
@rfH) 7 FEfa e 9 gfg, 720 3fe, R 9fg (Al nfdfhRrae Sceliora) anfe Ml 4
AR T | ghgoidl AMa AR P glgge 7= d ufaegel a1 Tfd aof gs |

A H fIBRI BT HROT 79 B Faeld 8, NRRY e, 98, |8, HIY 37fe SaI< 8 ©, Sl
TiRg, f&4r, R, IIfaR d1 9e1d €| YA fdaR fde™ (Random thought generation) &
frspyor g fofge QIS 819 @7 FHraeT el B | 7 H W@ VeF SIeT 9 g9 9 $RgLeT it
™ B 31 aRReIfY &1 3mehl, &R 71 & #g @7 Wify ordalt 8 | e seefioia (Al) &7 dea
SR < © e JgAR I AR & geR 7194 3R SER 70 &, Al 74 9& BT A9Id T8l
B | A19a 3R 7R &1 difgd dIee: 81| AFd &l =+ |1 gig @ AHmsil &l g 3R =g
o @ # Jef B | offh Wi gfg (Al aiefherat geeioia) @ WM & | & fawass g
(Sen) @ |Ug dF & WfAa g1 7 & 1T IR T (Processing) ¥RG &I STRIGR. 98 @l
fa=mm # 97 9y fdspR g | HRER B fAbr Feayul 8| $YCX & BSIIR 3R HUFCIIR d8aR
g Y| IMHR H YR, YRIRAT d g8k 8d MY | T 931 3R Srel |Ug &l &9l 61 a6l |
FRIFTHIE @ & H Al Wi &R defdsyr 9d1 | F7eex IR RIS & FIRT | T (speed) H
ol | fa®r 8y, 31f¥e | 31t Nl b Ugd dedl s | WIS SRS A AREI®, Ui,
3R deiar dRad HRIfST ARG gl | AlEIg e BIF H AR BRI} & WANT-JAR A ST 9gdl
AT | Ugel HE Bl R Srar o, offde org 79| # W AR R fafder uaR & aga ser
A R T oI I 83T | #7919 938 & I 9% Ser-1d [l & #FgieT SR
ST WEld SR drepiicred g5 ¥ [9derT Uq [vpyor Fiear aof 814 ol

7 gfg arum fafdy wdi 9 g=re= 9 8, S, Scellvic Toie (Intelligent Agent) IRITH ST
T FHGIIS $TYC STT Shgl IR AHdl 7, 3R I£eT & AR IRRI, 399 iR FULa o
B MR R Ao of AwaT 8, S Hured o) Al § | Jdied feadi -9 & w9 H SRR |
AT AT AR # ge, rew, e, X9, MY P UsAM PR © | 4l | UG UG u1e ¥ 4 (S2T
- T2S), SIFRYI, ARSI AME B Adhd © | ST AR I Foiacds ga-r Farea dad ¢ |
FF o el 7 W gfg STanh g

AT f1Ha |t 9 a7 fAvae vaaye Rved (f[aivs gormell) 9+ | 3y, e, e, @R,
dfT anfe # SUARN €1 A AR W E9 (interpretation), GaigAM, &M (diagnosis), fewma,
AT, AR, qEe (debugging), RUTR, dgid & foft yawue Rved anfe faawRid gu |
TRTTE Ried fa9st 19 & SmeR W fofa o) Sfes wRmi B g B) Adhd € | g vk
o, argwal &1 WUg, AFa-TRiE SeRnd SR URARR U BT 71 ¥ N & aR H gafgas

3R BRI UReIM & PRUT I S B Fbd | BE I&ERY &, o CaDet (Cancer Decision
Support Tool), DENDRAL (to identify unknown organic molecules), Mycin (to identify bacteria

and recommend antibiotics) SIS |
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3 e, qRTEe — AMagHel Aedd dgad 3 qEae wHy e

Chatbot = Chat (@Ta=iid) + (Ro)bot (RIdIc)

mest W gyref @l N HWHEHT 39

gt AT @ Hifd TR Grddid R arelT |
Jedic A AlfediR 9 3 TR & ©
1, MG U< U4 dlfed URARR UM, 2. dT
Al Tedie e gfg Ioh 9 O IS
®T Alexa, TITeT Pl Assistant; Uel DT Siri
afe | Tcdlc ¥ UEd Wal, eIfoRorard!], argf-ier
Jar (24x7), @d H q9d A | Afbd gAH
TG 3R Hdeeiielar &7 ¥d I&dT ¢ |
OpenAl ¥ 72T gfg gh ChatAl Bot ChatGPT
(MRS Wi SHER) &7 WSlelsy TawR 2022
H dra fear) g8 diae) W) Harg #Ral g,
Ul @ U Hel SR <Al ®, WU dre
fog wadr 2| Modea 9gd 9 | T BY
g9l # #gerde J Bing ChatBot : Copilot,
T 9 Bard ChatBot : Digital Assistant ¥
farer | IRd # AT WRT vl § wem Al
ChatBot: Bbot &if=a 89 dTell © | 399 99 WX
dohled TSTd WISTAT ST 81T | B %ofe] 0R
gId TANT ¥ PRI AR IATaHdT de7 |
fefitca aifce W @ $8a 3R ®|eaw
e, M fAfy-Twa-3emE, |1 ueHr uke 2
PR DAl 2| s YT SS4 o ©, Siid HH
B W RIGN g Bl U= e | 94
R fAgF wWeee Al & §B SaERY 39
PR & - S8R I8 SR &1 T § BId
Al e @ S W e BldR SR [qeddDBRI
T Fadll &, Jdie W H Raarel &1 @re ugan
AHdl 8, SN FIag A 8 | IR B
gfg T yonferdl | q=ai H AMRY el BT oId
s dhdl 8, RNy 9 #gHl W g iR ugiE
H Perdl B | aa%hl § T, ervelierar 8k
AHHUAA 9¢ el © | Wega ArRre Alfsar |
qATS ¥ fqees, sfgwn, dHw SR &9 9%
Thd B | I ey @ 1y ik fem g
BT €| TTel AN, \Arg-\Ae W Aiddge T,
R RIS gg BT JUATGT P TR gcoll
q #E 2023 # ChatGPT &1 ufaefd fbar R
IWHE, A9, ® 3R SR HINAT H U I B
yfersfera 21

AHHT BT H A g # A @
TEIIAT T ST B o 2 | /g faRermue 3iiR
AR AqHad B FAEAN 98 <& € | fase &
MATPR TANT & AJAR dREH 3feral Ay
g0 &1 Al @ AWM 3D, oIfde IR
SiRge oft € | S fEfheret geforoi & A1
®T Wifdd agey ol BT, dfbd A/l A4
Hdfa @1 difgs Aem - ™, Safdr, TamER,
IE, AFAI HIGAT - $Hha HE B DI Udel
FHATGT 2 |

Al & ded We<d 3R g8q WA &l &
PR fawgdi vd qilRf@yel Al R e
WEART iR fded wWed (OECD) + Al
o gRwifia fean, ok 5 snféra Rigia v
- gAT Ud Araqel e, JHd Hed
YETIl,  FHETAAD  UTRERIA],  ger  gRe,
IR JaRerRl fwiar| sv& | & i Afa
U Ve SCRRISI AN Bl faum 7 41 5
arufera <fifa fder o - Al oig-faera # g,
fSioteat aRaer dae, Al M, Sifg srgad o
vIfth faem, Al favassigar @ forg siaRrsiy
HEIT |

ST 40 ¥ Sl WOR AN |
TH-7el9 g 32, 985 (1) SUTE (mass
production) TR do f&am AT | 3@ SSHI
50 H AM-HNA P FSWIRIAT BT GaEd
ded 8, T /19 & 31gMal Bl YANT PR §Y
SYMRATIRS fafATor (customisation) F¥Wd 81T |
SR 50 B ey H AdeRTy mfefhRrue
scferoi  (Al) uomferdl & fdwrg &1 9gd
HHTETY € |

P aig TNt I e & 6 yanTdHdr
4 gpfa & e @ ufa Ifwefd 99, dld
Apfa & afden @1 dael 81| @R § smfas
qrieT, fAdrae, FAEN! & guRemH & dR
H NIE HRd gU YT QU | ST, AT,
WReY, TR fe oAl #  URERe®
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[EANT iR uferegert g | At yonferal & e
& AR WeMEE (government) 3R ITHIHIAN
(customers) @& ¥ AEWIRIAT BN | SUARHIRAT
¥ ¥ gp fRvg e e ax dad €
3R P TARHT GIRIHD BIsdd & Fhd o |
G- Aeed Gferd 8, Aed D 8l |
S gfg (Al: BRI seelioia) arva gfg
Hag+l  (Augmenting (human) Intelligence)
99, ST IR TR BT e H A8TH
9| AFG-TH & F8-gord (Co-creation) ¥
TIfqRT FRETUT QIR TSN 9T df¥qsd faar
B IR AT € |

forem #  Afdedr,  AeRERAT, 3R
GAHGAT W I [ed1 Y| The wHRIY
IR-TET H AMISG FAER, MH  HIH,
WY |, Upid Aeed & f[TaRl W) IR
IR 91 a1 S |

s W # Sifee Iureadn, &R aRa®
aRved H ARl A & ST AT H SRR
B AN 98 R & | GRAIT YIS F SR
% Hed | SEeRT & dR W Rl HoAeiA
Jgfed AFRl I W & A W OWR™ S
A RGBS A, AW Aol iR Al
P IMME M| Apd SR TgolId FRA™
ATYTY eq-aTetds 2 | faRy eafy Haer &1 aRass
TR I TSdT & | G¥pd Bl T9g AT T |
RIS, WG, MR [P 3R
YR AIIBI & Ay € ST 3l | = €|
AP 3R AR AIAT 3 fSRreetia=or g
T @1 e § 987 $B B B oexd o |
I I & g 9RA™ 9T faft & g
TR, FE T & GATHS WHY BT A B,
deJdR S&rdell 1 Hafad 8 o |

SFGSTT ¥ SR — ARpiedl @ 4
SR Jedd & | $9d oy argars &f
RS wWwy G (Transcreation) FRTfdd
2 | Aa-"ei AEed ¥ faee |t goe

STRgor faerm & gawr o & oy srggorar

I |AfBT  ggod  RReH  (Integrated
Transcreation System) fI&R@ &A@l

JAMILIHAT & | 594 A 3rgdre RIeeH & |re
THAID] TTeaTaet, DI, HIUH, ATHIVT AP, G
fFrHfor arRfl, S srgare WU, WfRraiieR,
Hpeadr #u fmier anfe @ gfaer 811 59 faen
A ITGOHGAT BT AT AT (e, Dot
Sea R, AEde) Mfe) WRi W IAgde
aRATSTIR H TEES Yol H v & garw
AT BT JFaER HelT T | I8 Jfaen Farss )
ff \9T 2|

AMg-diad  wF gieg g SeREE
A daeiie! 3996 wiaqyqul GHTael!
w7 faem w=a 2§99 (Holistic) fa@ma
q e © fh e wre, wyly, swarH
# gufad wu A afera, amiie, e
faemra | |aarael (Inclusive) fddrd | aeRd g
5 e &) R ) wW aF # Amg amed,
IATE, IAMT, AlBTe, TRER W 3R FGererell
FT HaEH B, iR SF 9FeR 81 |raege
(Sustainable) fd&m™ & acd ® & e v
TEl, HEHRI, Whfdd et H A geIge
A fRER Io+1 A1 gAoea™ (resilience) T
3¢ Wdhey Bl | dRRgd (World-wide) fasm
ae § % favg Feamr &1 N wig ) ad
o] GRIT: Fd A FRMEAT | IR APl
IgET FCIHH A A HIU Bl FaATaR AT
g WRT B HAS b FaY wey # g eifrd
2| IRA BT et § G20 & A H W I8
&2 IR B |

3R ST WRT AT TUET Y TdEE |

SERARAHT  TGEIT HCIPH | |

AT T8 AT JUAT © 3fqA] WRIAT &, 39 <8
PY TTOHET BIST I dTel AT B & | 9SSR e
qrel AR @ forg a1 (ARgol) exell €1 gRaR 2|

YRA 9 HRHAT 98MRI & 999 & 3R
gl | Sar &l dean fomn, sl el
P 3MITIH e T, e fabve, sffaio fae
Jnfe g91Y, STa+T BIfds JaRIT §918, 220 TRIS
AT &1 SR fhar iR Afdas doarT &
TG A 3T 98 T DI |1 BRI 23.5 RIS HIAS
IFAT oIl | U, 918, 3MMfS AT=TAl 7 AT 9Rd
=T T B AGE PRaAT © |

4



34 T, qrTEd — AMagHei Aredd dgad 3 qEae wHy e

AR HIcdTed ¥ ST 27000 FAMARAI
T 31X 115 YDA I | TRBR TR 3R
a1 e Al ¥ fAefid Saratol § 9
TR & AN ¥ 98d ANTEM % |

ARARI H&PIA § T BTl & foly WRey,
fRreT, TaiaReT & &3 H fby MY e ufafer,
T, IE S Hd oW {HAT | 9Ra 976 (Open)
TS & FHIT FRAT B | A3 SIAH B
o™ % 97 Rrg gov & I R 94 e
ST 2 |

Al & ITRIR IRpA FWHIUT AR e
TINT &3 9 39h] R avdd 2| P
gfirdmd 99a W € | SWOT (T[1-31Y, Sm9-811)
faeeiyoT @& MR WR AL WIRT &= § Aa-73i9
Ao ol d91¢ G B OIS BRI
TS o Ihdl 2 |

77 (Strength) : A1 H I[OTMETYEl IcATG ]
H 9ol 9 IATMRT BlIdx SFTTS, AR Bl 3R

fORTad, el AR, UPfA-HReT d Hae
BT FHIER BT | BRI T SR FHI BI g2
A WA, AR, b A B g | IR gaT
g ARIF a9 FHd ¢ |

g7 (Threat) : Al & dgd WINT A &Rh
9 WR WR IUNRT, Faeeietdr, &1, e
afe gwgRral 9g |adl g | A9d AR T4,
fefotea AR iR IR-fefoea AR # ¥ &
o & JrgRer 97 | I WR W afd®
gfagfaar iR AgaR TRl # QAN A I
@ wrfad gnm, A5 81T |

faeq anfie A (WEF) @1 RUIE & 1gdR
2025 % 85 AT Sifd &H BT | <ifhd FTaTaR
dol | BT | FaER W€ 999 5 Rdbd e @
forg ST i =er wx arfad g AL &
TUI-QIY, SAM-BI & TR TR SaIaloll, Hee,
SeIfh fa®, iR B & Hae H I g
HRIET WR TR YOI G918 SITY |

9 PIerd W= (Y Repdt de) # i
g - 1. fSSmaa famel (Design Thinking), 2.

YgiRT WIS 8 | AgAETdhdisll AR STIua]

AT @Il ®Ieed  (Problem Finding Skills),

% fIoRi, Pl R Igwdl § ArIad Bla]
q1a 3fferes faaefier, faegeryor-faspyor # g,

STATTDRAT T b |

gIy  (Weakness) : Technology, Content,
Capacity-Building, Legal Aspects & Ha¥ #H
Al SEAIESN & $3 fAaEHal 89 9 dadb-a!
fafdgdr & oRur fafy dued iR 1-\HH
IRYE ¥ WEREd H GR&d | e H Yhwud]
3R AT UG IUTQIAT HeA T BT A4 | JoT<i
% forg Al |iveddR 3 JANT-GIHaT, Fdar ud
A Hed, AIGAWdl, YERET 3R IS B
forerer) @1 arra fRIar &1 fawg | AU Repd
AT TR &R AR TeJAR Sefh fddbr ol
JMILAHAT & | SETAM (Emerging) Al & R #
ftp, g, U fIeq WR W A A € |

&7 (Opportunity) : Al & 9T Redt T @&
ST | O wIRe @ Bl HuTed § AqraRdl,
ORI 3R IATEHAT g | Y Rebel de H

3. Joh¥ AMAIBT  (Reverse Engineering),

4. 9 TG Ude 31egd (Standards & Patents
Study), 5. Sa @Yerer (Life Skills).

IR wR R 3 A ey € 0 1.
fefSiee wrerar (Digital Literacy), 2. il
U e Ud Weefa @ fagmm aRew
(Introductory Overview of Science - Culture
in Technical Programs), 3. AMAFGEl FHfdbd
draR (Human-centric Integrated Innovation)

FAIBAT AP & | G727 IUMARIETE BT
ST aU BT, daAwR IR 81T, o faefid
< U H ST-IIE & MR TR A=Y WYY
T S AN BT ARG 3R ST BT AU
3Tgdel I BT ORI T B |

. 3nH e

dr.omvikas@gmail.com
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AT D AT H
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oNer UsT / Research Paper

IFRGRR AR THCAHRR 313eYe HI dacie faeeror
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AR

AP IR Selagi=iep RIRTH & AI—91 geldeii—d dfbe H M-I &I @T Sl
AT & | AT & AT R IS &9 < B MAAHAT & Rilfh ST A ferd THRT
3T T8 B | U8 RIeH & MScye $I Y9IfId R FohdT & | A1 S8 BT & 37Tl IR0 & forg
EMI® Tcdh Bl Yga d9gd SUANT 2| 39 PRI H, IMATHRR Afde &k g7aféT velimrr
Afbe # M @1 SURAMY BT fATvT HBaed & ©9 H 979 Jdeic BT STAN BB (AR
TRATHT fITITOT BT SUTART BB UgAT oIl 2 |

Abstract

Harmonics can be observed in most power electronic systems as well as electronic cir-
cuits. The study of harmonics needs more attention as the problem related to them is not com-
mon. This can affect the output of the system. So identifying the harmonic component is very
useful for the next step of filtering them. In this work, the presence of harmonics in the rectifier
circuit and the inverting amplifier circuit is identified using continuous wavelet analysis using

the bump wavelet as the analysis function.

v g e —fICHRIR, THABRR, Jddolc, SEIHD fageiyor

Keywords - Rectifier, Amplifier, Wavelet, Harmonic Analysis

1. ==

BTl &1 H, BMId 1e0g_ U 31t &= 337 ST € iifd U omell # acAe a1 dlecol
T H fIwyor @1 AT HEdqul & | Fe "ecayol sMie 4 yonferdl § ¥ Ue Uil /SRA
(AC/DC) ®=acd 8| 39 dIal # U UGV AMMHA & S dlecol—add SHHR, Rudes,
AC 3M® =i @1 IR—IRgd fRvaRl & R gMiFe SO &4 ©) iR TRfis fearsyd
(DC 3 ¥, Seldeid IS B A1 FARRIC 1) (1) | EMIG I & &5 H R Rived
B AT 31f¥® AIBOT & T & | ETelifdh sHIMad & Gd9 § FARIY 98d Goiv 3, sdd!

S TRedhdT 98d Aeayol 2 (2) |

TEIMRT & BRI~ TARIRN H AU T & BRI SUSHRYT (FLTRE, AIex) &I fawherdr,
diecsl H Sed fAgf ik HaR Afdhe & |rer gwiay, IRy &1 AfST § Ffe &1 Adra=T A
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g | EMIaT TP VT UR & Sl U dRA P Alfeld AGRT & YoIid ITh &I Afdfiea Har
2 | BRR RIEId & R, I8 A & (& (BT T qrex1g ST arell Rl $l Asadigsd avil
@ AN & WU H YR ST FhdT & 9T U Alferds MIRT & AT IT Yorieh [0TdH B & 31
AMgRT e+ TR JMIRT &) gar HA 8 Sl B (24) |

Jqcie fageryor Ryt fazeor & forg wrfwremel TR Suavvil § | U& & S Wi smafy
IR S I & IR H SHHN Yo dR H e § R IR I8 BIaT ® (5,6) | ddele SimH H
SUANT fHY S aTel faveiyor Braf &7 d9eie (7) weT ofar € | fafi TR & aRfTad Sudte
g, O AfeId 8¢ ddeie, AR ddele, R Jdele, HIR ddele, ¥ ddele, 3Mmfe (8) | FRaR
TRATHT AT &7 ITIRT YR WEGT BT STANT TR FHI—IMIRT S H Riviel B1 ety
B @ forg fhar Sirar § STafdh sraad aRffTeT aRads &1 SuarT Riaa & faafed iRk fheex
PR D oy A SIar 2 (8—10) | U ddelc @l UHh o8] faRivdr I8 2 b gwal smgRy
HpIof fIaRor 3R 9T # AU A== BT & | 9099 B H, 8% 99 MICHRR AR gafcT
TCTHRR & JATSCYC H ST BT UIg! BT [I2elyor 979 ddelic BT IUANT HR@ [T Sl 2 |

2. TRIT

s 1 # ey U ' 99 MfdenrR iR gHaféT trelierR dfdhe @ fmtor farar Ssar
2 3R fSfSed RS ARIARDIT (SWFA—DSO) BT ITANT FR& $AYC AR Brsddh fSRER
Rf & 1T 3MSCYT Bl =1 &1 e fhar SIr € | SIvasll § Ge fseye a)ili &l
faeeIyor & & ©U H 999 qaoic & A1 fAvelvor & S fhar o © |
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TH. TR I, YRIBRR AR TIABIRIR ASCYe Pl ddeic fIgeryor

&3 2 8% 99 MfFeBRR Afbe & gYe (50 Hz) 3R ASTYS Bl $AS ddoic CIRAhH
& | fewr g1 FF 2 (@) 9, y¥E & vg $ AioR (MR Y@ei & wu H fe@rn T
2), U8 @I S Ao & & ST gWie gcahi & AMH a9 TR & HRIR R & w4
STRIR FedT ST 2 |

gfafesar gfoRier Rf=20 kQ 3R 100 kQ @& 91T 3iU—TH (Op-amp) AT TAIATHRR
% $YC 3R 33Icyc TRl @I fF 3 # Q@ 1 2 89 <9 Wahd © b S—oi Rf @1
A 98T &, THCIHIIR BT oM 9gdT & 3R £Vee | 3N Midel ST & | THl®BRR &1 Ul
fdefes aTScye dabH FF 3 (V) H f@mn a1 €| 999 daeie 3R dacic SRIBH Bl UM
PRD Iy fhy 77 TRI®RR fSeye & o 3 (A1) # fe@mn war g | e 3 (@) 4, 84
o dgdl & wu # AT e 9 mgiy @ ey faf smaft @ SuRerfa < wed € |

(=} -
=) N
apnjiubep

e
s

0 02 o4 06 08 1 0 02 04 06 08 1
(|) Time (ms) (b) Time (ms) (ii)

fora 3. (V) 3iU—gs $9Ye 3iR 3fSeye dabi (i) Rf = 20 kQ (ii) Rf = 100 kQ
3R (@) MSeye &I daelc TRIBIH (i) Rf = 20 kQ (ii) Rf = 100 kQ
4. ferapd

39 U5 afvid srf erRpemel TR SUBRIT — daoic fATelyor BT SUANT oxd, SoAdei—d
afhe & rScye ¥ MM & U H Higg AWM= Mgy gcdl B qHSH &I Udh FHIdd
fafer &1 geira <A1 © | U IEERVT & WU 4, BI% 99 AICHRR AR AR THIATBRR B
JATICYC BT (AT g7 Jaelc BT IUANT PHRd [BAT ST 2 | TRATHT HUCRYT ThAAH B
AT W ATSCYC H Alsa A= ATGRT Tehi H TR STl Fahdl & | dRATHT [a9eivo & AredH
A UBAN Y ASCYS W IFGRII, BRE HRIR DA (BB —FFT) f[aeeivo & gy &
3R 39 TR Had g & fory daiia &) e dT &1 Jgia < 2 |
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TR (SFA: 376 BC) T HIY & AeTAT 31 3 Pifeed a1 fasupre 97 ¥ off favenma &1 Smard amore 3
fasyufig qeifran fayfaena & Riem Tgur ot 6k a8t W Srard & ug W faenfiat &1 anfext= o fsar ari @ =
Rth T& = FeAfad 9 T e UHIABR IR rf=imet of & | siramd arore 3 oo Sfta § fawd 9
fawe ufkfRufoat &1 T o o1, tig &+t BR 18T Al 81R oo e ol T fobaT | amored i & SrgaR
A% AT S T Ao adT UTe AT I18dl 8 | ST BIAT I8! § J&-THfG, o SR aya Ted s 3 |
M0 ifd & T TAlp Igd HEayUi & -

AT AR UTe T URg gy |

foa— TR peoasf< ureur: I

32/ - A 1 3 IR H 95 o1 HIATUA I TeTg= g faa 1 afeu| & 36 9 # o 19 IS Usd dic
VA€, RSN IS e & Al WS @A © |

F: HTA: I 11 Y A=T: B TR |

FYE BT 9 | Afqaifd fawe 1l

/- ag) g, Tg o, wEl 3, U9 M & et e, 0% et 3 & el alids 3IR S0 Sl id IR 7R
SRR Y, HITS | Tgt B S|

Tt grarfor aufveasy sryd aRkead |

SJaTior T TRy Anyd ApAa iR

Sref- <t agw FAfya o OEt ) Srser Siffya 1 TTad &1 TR AT B, 39T Tt ot 19 B e 31 e
o ft I Fofg & df TEt 3R TTerd B IR 3%y B

werd frmmrafer waf fea arRT: |

ARRT Ve s~ yadsi 7 area: 1

S7ef- Torg AR 1 g 31 TR eI €, Uerd oA IR g i Srut mafer oet o € SR fRY ) disar
ST b R el B: TR W1Y 31yal Y Afek] Yebel b1 UgTs ge IR ot A mafersit o1 Secied =1et vl
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oNer UsT / Research Paper

uRuRE 3R HAefter aforor amenRa SRftwrh
B IUAT Heb farotell I FaAllrdl BT ATHAAT el

Meeting Power Challenges using Traditional and Machine Learning based TCSC

HreTReT 3ryrarer!, SIHeEM 3/gHe W2 Td Sl #HdT Ter
Niharika Agrawal!, Dr. Faheem Ahmed Khan? and Dr. Mamatha Gowda3
1.2E]ectrical and Electronics Engineering Department, Ghousia College of Engineering,
Visvesvaraya Technological University,Ramanagaram, Karnataka 562159,India
3Electrical and Electronics Engineering Department, BGS College
of Engineering and Technology, Bengaluru 560086,India

Iniharika.svits@gmail.com, 2faheemahmedkhan11@gmail.com
3mahesh.mamatha@gmail.com

AT

fISTell @1 ART WARATH &R W 9¢ 81 & | el [a5Tell &I AR &I g1 &7 & forg g fasien
AT 3R oATeH B AT B aIRdT 8, oifhd s U AR W @) avIdhdT Bl © |
SHfeTy, AS[ET STAfEE oge AR & Sl § R [SsTell sawen & Rerdr & a1
B 2| URATad wRf # uraR gelagiad mRa ARt fearsw | emsReer frifya siaen
HTRA (Thyristor Controlled Series Capacitor—TCSC) &T SUANT Higjal Rved @1 fasrett
TITCRYT & Bl GGTHR IURRH THARIT DI YT B BT URATd 7 | Felldadel feeIedT Hie
iR %A (Flexible Alternating Current Transmission System—FACTS) @1 3ee=fcT
FRe grafed Reed & wu H uRaiNd f&ar T g e dier Ried @1 i ggm
3R fa=gf oIfth SRR &l 981 & oY YR Seldg e JAMETRT AR =T Wfedh Helark
e €1 TCSC 3= fastell Al &1 1 AT & # | 2 o 6 Res a1 g
sifdfiere ™ ST emar § guR, A= fASTell &1 qorem @1 FHwRl @ g B, dleed
AIhTgel § GUR HRAT 3711 | I8, fdSTell & 981d Bl Ugel URURS ReR FariRa iR rgurfae
e (Proportional Integral—PI) @gleR 3METRd TCSC & AT /™1 Ol & | e #ef =
AT Argfewd g9 URe™ (Random Forest Algorithm—RFA) & A1 fdoTell & q81d &1 Sird
DI ST 2 | fASTell @1 Facl A1, HIS[ET Jorell o fasTell gAaRoT &HdT, fastell ®1 T[orexr 3R
fasTel omefl Rerar Sl fafr=1 fastell geIfaal @1 TCSC & uRuRRe Pl 3flR RFA SmerRd
TCSC TFI YR ¥ AHadYad YRT fHIT ST 21 RFA & &R W TCSC gRT fastelt
TR H 1% gfg §s 7 |
Abstract

The power demand is increasing at an alarming rate. In order to meet the rising power
demand there is a need for construction of new power plants and lines, but this requires heavy
expenditure. The existing transmission lines are overloaded which cause power system stabil-
ity problems. In the proposed work the use of Power Electronics-based series FACTS device

TIRATT WeRTOT, ISSN : 1549-523-X, a: 20, 3T 3, Jals —FaamR 2022 11
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TCSC is proposed to meet the above problem by increasing the power transfer capacity of the
existing system. TCSC is capable to meet other power challenges also such as to improve the
power oscillation damping capability of the system , to solve various power quality problems
like voltage sag and voltage swell created due to disturbances or faults , to improve the voltage
profile of the system. Here, the power flow is first increased with the traditional fixed capaci-
tors (FC) and Proportional Integral ( PI) controller based TCSC. Then TCSC based on machine
learning Random Forest algorithm (RFA) is implemented in the system to further increase the
power transfer capacity of the system. The power challenges are successfully met by both the
types of TCSC which are the traditional PI and RFA based TCSC. There is more power transfer
in the system with TCSC based on RFA.

Y e fASTell B YOI, AHAHD, Dufifed, dices |k, wfh

Keywords: Power quality, inductive, capacitive, voltage, capacitors, power.
1 URa"

farega gomel & A= w7 SeuTed, gy
3R faaror & aon ¥ Sfenfie e &R
ST gfg @& wd H fASTell @ A # dqon
A gfg & BRI | I b 3D, TITaRoT
3R GRET BRUN A dle dal ¥ 98d g% Rerd
g | oiaffeE orsal & ool Sdred eIl
I A€ ®El db of S Tsdl B Scared
3R ayvT Jfawrsii &1 o1 2, gHfely AgE]
TOTTell T SUART 3Mfdd fasTell @ AR &l
RIFART XA B fory fohar ST 2 | a8 ac==

Controlled Reactor-TCR) @1 g1 TCR
FUIRA & AR SJS1 BIdT & | ATGRER B
BRIRT DIV Bl geady, TCSC & ITIRT
ORI G3TaSIT H&T bR & fo1q fham SIram
21 TCSC & faffi=T oifrfET Are & it argur
qrs, 3q%g ATSNIER Ars 3R NRE wu A
HaTed A€ © | ARG wu A Hared Hre
B R A & USRI H faariord fdear Srar e
JMTHATHS FeTdT 1S AR HURICT I ArS |
TCSC & ssfdeq drs H fAsiell &1 981a HH
BT 7 IR dufifea Are # fastell &1 98m@

Tl & IS QI BT HROT 99aT & 3R
Rerdr @ wwwmet & = <ar g1 HioET
ST osHl &1 fagd 2Ifth SXcRoT &
P SAMYE otsAl P URIEET BT daoidR
ReR HRT ®T STIRT TRP g7 ST el
2, ol ITH IU JIdIferd STATE FHRATY
JS! g8 © | 39 R § FACTS Suawvii &1
SUINT YfETeT, dlecol 3R TRUT I SN
Acs) B RGBT e Rved § Aol ©
gare T FRIT w1 & forg far Sirar 21
1.1 aTERTer oriba g dafa

TCSC SUSRT H THh ReR FaRa iR
U oasfey RfFd Rudex  (Thyristor

gedl 8| TCSC faff=1 ¥ &1 & &<,
STl BT BH B, Rieed o1 Rerar § gaR
P H wEw g (1-2) | ' 1 TCSC HAfea
fegrar g1 oA 2 HHETHS, dufifed &R
3TE &l B fe@rd gu TCSC &1 ufdfshar
faeryar g fammar 2|

............................
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IR erard, SI%eM 3rgde WH Ud SI. T

Trer, "URIR® 3R 7 oI amenRa S-vad .
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forar 2: ufafhar fagrvar

Xp(a) = X, ——

n—-2a—-sin2a

Xresc(x) = -Xc + Ci(2(n-0¢) +sin (2 (n-x)))

Xic= (325)

= (*2x)

= (Y%

o= [

Req geR & T o arer fafe=
REICTURS

9 FHIERON BT faror (3—4) # f3ar
21 BERT ST R ufafsar & = TCSC
Ruacw faRivar % TCSC @ SMTHATHS
R Ppufifea &=t @1 fewq & fow wife

(1)

- Cz2 cos2((m-) (wtan(w(m-))-tan(n-x)) (2)

(3)
(4)

)
(6)

o~

fhar 1| TS U dord Red faeiid
far iR TCSC & fafr= & A &
A1 IS SR ufdfsharia wofh & qeal
& fRwrd gv A= % wie fhg v o
TCSC &7 uRuRa PI mnRd &= gRr
frif3a fasar T | TCSC &7 SYANT ISR

far 7 21 &9 &1 &A@ 99 Ud SrgAR
&4 © S8 TCSC &1 wared fftg 7|

% IR Bhaek H GuR @ forg far am o
faff=1 FACTS fSagd &1 ol uleR el

TCSC &1 idf-ifed dufy aga & faoiell &
yarE | GuR &R Reed @ Rerar # guR
BT 2

2 AT Jderor

fde[d ydle @l Usel URURG fAfr gRr
Rer PURTER &1 ST TRa fawelyor o
T 3R R TCSC &7 SuanT fasiell yarg
e 8k guR & fory Rgere diea ¥

dieeot anfe o faf=r AmEst w® & T8
off | fSarsd &1 TSR Prarag+ fhar Tar
o7 | A= I[S9= gl &1 wife fhar
or| ¥E fe@mr mar o f& TCSC RS 3R
RS & Hedl B SId A AT ST @Ry |
XS &3 § TCSC & Harer ufefera or|
ReR BRI & Faerd el & A1 UleR Bl

f~TdT @I UM diel NG Bl Wi b
T o7 | Ried & ReRAT &1 3fdhald R
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% foIg ureR Ut QiR U=l i &1 SYANT
fpar T o, T uar @t € & TCSC
BT ST FRd RIpia Rerar iR diees
ReRar @S9 Il # FuR g & (5) | 9T

& foy &1 98 I SuYH BT A1y SfEf
gaT B T BHIT SUSAL Bl | BAT Pl H
9gd AReR | SN, e T-3felT  AHY
fafast & fog fasTell gomell Aeas d Hge

Jid dleeol elT—3TelT offs Rfadl & dgd
ReR uram 1| R 7 URYYT Yomell H

CEIIIRCE BT r L O T | LI I K |
AP AMIeIH 2| YAigAN UG Bl g,

qifed fagfd warg &l 9 991 @1 | gL
g & §HY g H ghg gs ol
ARTAIHS Als H fdgfd ware ¥ &4 gg o |
TCSC &I SRAE &3 H B B A e
& forg Srf¥raw ufafhar M S | g
Tg | HURifed He # TCSC ®rRRT ®ror

difte, # fafed far T 21 o= daR
T WRFSHE fR Woe HYST| AT B
A & YA & oy HH ¥ T
(Artificial Neural Network-ANN)&T IUIRT
far Tr a1 (12) | ANN & 91 A 3R
Aol iqwEe off | dive SRST qhb-iidl |

P IHR W TNHE g9 &I MNTHATHD

Sifee AFRIR Bl 8 dRd & foru fauma

fafhar @ HF BT dlel IRTTAd HURIeH

HRICTF AR ORI &Ha] 2 | URURS

% w0 H ® exar g1 TCSC & SUAN
A URYT FATSH B SEIdT dlecsl A=A H
JER AT AT| TCSC P BISIWR HrATEIT
fpar 1 1| BEGIR Wihe H AR
Biadl B dwER fhar T o, iR A=
T AT (6-7)| WRElI & BRU HUN Bl
JHA BT ©, SUHRDSI BT JHAM BT
2| gRat @ faf= gt & fau TCSC &
=T Il &1 Jgdxor fdhar ar | gRomH
T A W el @ wcie R @1 ogdr
T & g hice AaRM gieder o1 |rforr
@ feEEr| ueRk RaT & SR WRED &
Ul S UR TEl B OTg (8) | UH HIAd
IR Iifgda QI uga TeIRYA  TRarfad
fBar AT oaT| SR by Y TARH
9% WIRre (Back Propagation) iR feua
9T waere (Radial Basis Function) &
w0 H U U UHARIH BH I H Ipe
HFCIAA URUM IO HRd §  (10—11)
| ST @I ugel uliféa fear Smar 2 &R
R Ay ser @ forg uRvmHl &1 wifdsam
T & Sl 21 gad SOl & yurdl Scared
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FRIF® d1 SMicihrae scforoia (Artficial
Intelligence—AI)d®HIdh BT SUIRT HRD Il
N febar rr o |

3 Sllel 3idavd

AT B fISTell SR &9dT 98 &
forg MfR¥@d duffer &1 SYarT fear
(2)| ofhT I IuEROT &H I 3R TE-—Hhe
@ i | fIStell warg @ 9o & forw
TCSC &1 SudrT Pl =l & wrer faam
| dfed ¥ fFEEe 9RuRe fRiEe o
fasTell arare & uRares Reafell &1 9
H g FRIFel &1 T gRed off| RFA
AERd fEiFd a9 g @Ik 8k uRumM
T B Rife I8 7 afT gemiRem W)
IR & T e HFgCeTd &Harg
g1 TCSC &I fasel @1 Fet AT H JurR
B, ISl BT U B TR Bl OYRT
PR B AR RReH B Rerar § gur
B H e BT ARy | faSTell @ AT @
s W Al R Q@ dRE W ol T8
DI g oA TS S WA AT BT AR
I b fou W BIRAN mRa w7
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AT TR &1 ST fhar Sirar 21 59
RFA &FCeAd ddeid & SYART Bl §Y
el @ FaRYd B8 H HH §HI ol T,
RFered ol & 3R dgar fdofell yarg gRkv
™ ST B B 9 UBR, Udifdd &
# i@ Jorell @ dgeR e & fog s«
IPE TANRA BT IYART et 2 |

4 HRIYUTEt / U YoTet

TCSC & for fasiell wars f=or &
WRieor & forv gRuR& iR RFA  ememiRa
TCSC & 9 fa=faRad  oRlefor  goref!
iR @1 1§ o] TCSC gRT el
HATIST 400 Ddl 3R 400 B Tl YRYT
s R yarfad s ® fhar omar 2
ST BT 75% Hadel & oy fSome o
TIT ERET &7 NS9O 1.044 mH/km B |
400 km fHA1 STgT BT Bl ARSI 04176
H 2| W ¥ qar Y@ ufoerd 1311929 2|
75% #@en afyfd & forg Wiy &1 /e
32.3503uF 3R IR& &1 A9 007828 H ¥
AR RS B 2 & ©Y H foram mar z |
9 UBR, G DIV 45° €| 90% Aol
% fou TCSC wemRE 3R IR$ & oI 26.
9722 pF 3R 0.09400 H & | ReRr \erRa &1
A 85 uF 2| fageles o # grafiee
deA, 9, dre, R yomel, TCSC &
forg BT sos R wfpy wufe @ forw
&, TCSC Ufoamn 3R dIvr oifiel & | ugel
05 ¥dhs & fag TCSC &I drgurd faan

Sar g1 R g @M H TCSC scforsie
79 AT JMETRa RFA UeTIREM | o
21 Rer wuiRF iR TCSC &1 SUART o
fdSTell gars H GuR & YRV difeldl T
1 % Ry 7w 2| PI &R RFA gRT fasren
yare ¥ ghg @ UReme diforer d=ar 4 A
feg g &1 Wi faf= aRome fezamg 13 &)

4.1 Rgeiee 3meA

o 3 fomr foodll gemasi & Rew &l
fegrar 21 = <t 9 =R Wi 919,
dre, SAeE g+, Wpiu iR fow & o
4 Ffdgg duRIeRr & A ag fewrar R
afey sk wfafrareia oife &1 i 3 @iR
4 T H WP H Uh fHar orar 21 T 5
TCSC & W Red &f fazrar 8 | TCSC &
Jleesl 3R PRe B AMOT ST & R Red
# gYc @ w9 ¥ wie fHar oar 21 gda
STIRT TCSC ufaamm @1 7oA & forg fasan
Sar 81 TCSC i & 3feR delad Rived
e IR BEART IHe e | BrEaRT
Ie # BRERT g T %o, BRRT Iie
§ oo IR HEART Je W B B 2
TCSC fRaR ufaren Are # &M &xar 2|
HRIRT Hihe ¥ 9 RETa %o =R 9 oM
2| JIBIeE & foly g e & AN
far Smar g1 TCR Ued SFRex U TCR
& U BRIRT geg SO~ a1 & 3R I
TCR Ued SFRex 31 TCR & forg R
Jed I AT 8| Udh id & Sl arsd

ST B RIed & U<ee &1 Usd URUR®
el A fagemer e S g o9 b
Rer iR |, PI 3@ @& 11 TCSC &1
STAN $AT| Rved &1 fdgelvor TCSC &
QI ASId & AT Dh¥bs H IRE AR FHIRA
& qoi & fff= daeEl @ | fear

FNe B IO RIpHgee WaRR—Jd 3~
oAl & | deRAD (a6 +) IR ToRAS
(R —) dwA & fou R 6 Rer |eamia
3R TCSC Tl & A1 Udh &1 Uolell fawarar
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e
i R [

Iamj ) ol D

Discrato
Sedbn
losez —

—

| N—

Dispiay powst kong

Recairiey erd G2

Discrete
Se-05 8.
labe . . Parsar M
] labic P il i
TCR_Fulsas |—
ziose D)
2iosn
L, o el aipha |—] fipha
alpha
B lano apha [deg]
CB Soopes main varables
- I B s
ref Cantrol Sysiem Firing Linit

(I withicsc
1
D

display powar kng

(]
J

kg
90

k

fort 5: e TCSC & @y foreen
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fomr 6; fem g 3t TCSC Mt 6 wrer foreen

labe ¥ labz labe ¥ labo
TCR_Fulses TCR_Fulsas
Viesc - s aipha oha Vicsc2 3 fesa aipha rha
ce CH—
I s
zref Conlrel Sysiem Firing Uit Conirel Systemi Firig Unitt

A ._,—u.ﬂ a A a
HO ey o
Haa™ 4 c c - A
Al
C
Dlscrete et
Se-0519.
atos
alpha
Seapes 1 main varizhles1

Saope: mtin vanables
i Wl
a2 labz [x]

.tr|
- ]

fem 7: e wenfer st TCSC # <1 digget o @y freew
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2| o 7 fRwmar & f& TCSC & <1 Aicyd dvdbe # IS 8¢ 2|
5 yaefa wiw

TCSC ERT U3 &7 fdavor ugel Rer |y 3R TCSC &7 SYANT oxa fear Tar 2 |
Rer Wty 3k TCSC & faff~1 Faol R T=f &) T 21 Y PI 3R RFA & 3R W)
yeee fear wam 2

5.1 Rer Jeamia 3R TCSC &1 3uAT dd gU Ueele faeeciwor

JfhT UTaR SRABR BT 0T fAfa= Amdell & g & 13 © @ik uRome arferdr 1 # fewame
Ts 21 ReR HaRE, TCSC iR TCSC & a1 AISE HT ITANT IR RIRTH § UTaR SIABR H

9f& g8 2

arferdr: 1 Rer HemRa iR TCSC dfed Aftha UreR g

HATD afspa araR [ gRom &fiR fageryor

e (GRIEIS))

1 qarrasl & o 339.44

2 BIARAT HIT 30° TR TCSC & AT | 258.65 30° PV W AMHATHS Are |

AT A B T H UTeR
SIAPR HH Bl ST &

3 BIIRT ®I97 75° IR TCSC & A1 | 372.08 75° BT W bufifca Ae H
FAANET A B JoIT H Ul

TwR § gfg B @
4 ReR HamRA 3R TCSC & A1 277.05 IR—efayfd AHel & goem |
BIIRT BT 30°. UTaR SIRA%BR BH 81 SITdT & olfd

Rer WeRE @I ofid o)A &
HRU ®Hdd TCSC &1 SYIRT

FRA A 3fH BT ©
5 Rer = 3R TCSC & wrer 380.55 R—afagfd AW @ gom H
BRI o7 75° TR gw] § g, dfd Rer

TeRS BT AT BRA B BROT
Padl TCSC &1 STINT BT A

f® et ®
6. Rer TatR= 3k TCSC & =r|385.10 gk SIIHY 96 oiidT & ifd
Afegad @ || TCSC W& 3R s Rer wmRF @ik TCSC &
HeRS & <1 Afsye @ ST A= a1 Hied B | aFl @1 e

TCSC R 3R Hu1RS & F91 2 | I TCSC oY & 2|
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7. Rer wemRa sk TCSC & ar|38055 Rer W&R= 3k TCSC & @
AiSIet & A1 | URT BRIl IR Al BT ISTAN B & DR
BT H1< GE=g TCSC & IR P AT Uik SABR §¢ Sffdl & | olfd
A 3T W ST & | AERS BT A IR R FIRT & Jdl & BRI
AR TCSC & Wiy & 9149 9 ] Higgal A= TCSC &1 TRE
ST 81T 8 | I8 TCSC & <M1 &1 FIER T ©
Aieal @ forg foam e 2|

5.2 URURe Pl 3menfyd TCSC

T Pl 3% b WIsdd Haldl U & Gl Ub RRCH & 3MIcYe & 41 AR Pl oldx
U FfC Habd DI TN BRAT & | UraR RREH H IUIRT by S arel Al uRaRe iz
2 | BRIRT DI @1 ST Pl FF® gRT &1 91T © | 3% &1 316 9 g7 B | afcam
e B9 B Il 2 3R I Rieed d faStell & yars &l gerdr © | ufaarar Ffe @dy T dfcrarern
3R e @I Ay 7Y Ao ufcamen & 4= &7 3R 2 | uae[ H guR & oy Ried @1 & 4
[ BRAT ATID & AR ReRT | Rigerer Rieeq d T Pl HgleR ild, Ufaamn 419 cdlld,
HIAIRT e FaRed 8iar € | BRRT e qaiined e § BRIRT IfHe o T, SRRk
e wol 41 3R BRIRT YT Bof W & o <fd 8 & | 399 A9 9iavd B8R & | BrRIRT
|Alhe FIRRTH 3R Y8 ATgT BRe & AT RIBAISS BT © | A5 dlecsl &I JoIl H ATg
PR BT IUAN RpIAgSRH & frw fbar Sirar €1 Pl = gfcaren 3 qRads & 1R
TCSC & BIIRT DI BT Sb A AARIT BRAl & | $HD g8 BRART HIVT & AR fIoTedl
BRATCRYT Bl R X |
5.3 PI foriwes wR smenfRa ferisror yomeft FaRrea &1 siiale faawor

Pl e & oraR® faaxor § = <ife 2 € o 6 fa 8 & fowmr w21 3
gfdarer S0 e 3N SMHAIHS 3R dufifed are = & U <ifd € | 9l deo+ &
forg ShTet R 8 [ HgleR T 31k 9 A &3l | ogd § TCSC &1 IUANT HRa YraR Fell
# guR B ¢ |

—bt« ()
manual alpha alpha
& ” L>-
= alpha capaciive
labe mms—»( 2 3 [ | = Controller capacitive mode
labc lrms
R
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5.43sH B feparfafer

RFA Tffaor iR uforms & forg Soa eregeerier emarett wafaférd wefie aifir gomiRed
2| I8 UHe Al &I SIauRUT UR IERT B, S U Sifced IFRAT &I 8 H-A 3R Alsd
$ ez # GuUR B @ oy a8 aEifexoll @ AT dRA @1 ufhar 2| I8t aafthid T
Aise & Wg<h UROIMEl IR HIISIariorl &1 Sl € | Ugel 1077 g&7 ugfd &1 SudnT fbar S
off S RIS ST & 1T 9Ty @ | B weat off, Jfdhe 39 ugfa o Ser & uRumAl &
U foram S a9 u¥ieor Ser § yRafera grar 2 | sty ko ufiféa Ser 9 waifad 81 & |
Random Forest s9® fawid fafy & Ser I &1 ufdierr aff T fAfy gry far Sirar 81 59 ug
fa &1 SuAT fasaiforl § f=rar @ 8 o)1 @ forg fhar ST 2 | sud v v ger I @
faf=1 =t wR ffifa &g fofa geit & aRomel &1 Fafa far Sirar 8| RFA ugfa # forg
g7 fafer &1 BT BT g3 fBar ST 81 RFA Al G-l 9 Hafdd | Yo B fharfafdy
T fRu U o o H @ TS ® (9)

A o Yeu wivee fohafafer

Begin

I Build the next split I

for= 10: RFA yarg @
fofa of & Rrg Ser @1 Rl

A b oIy Bs T UB W F| ST
d YA A9 R Tl e B IR H
TGN W B STl 8 1 399 Afsd @l
afasgarft emar § gfg gg| Fofa gar

Choose Calibration
Data Set

Stop condition
holds at Each
Node

| H ST BT AWDAT DI AR DT GHE
* -
[ oS ] RFA W 3menRd fofar geif grr o e
21 RFA TaIReA & v yarg = o
_
10 # feman mar B |
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5.5 RFA 3memRd TCSC

TG UH Bly BT I910T TIT & | BRIEH H SAB.Sol BIgel F UMaR 3R BT BT ST
dre fbar am € | IRTEe X &I AFrmare § uraR & fofg g1 T 8 iR dRuder Y &1 &3 4
3MICYE BIRIRT BVl & oIy AT 1T & | UraR & el dl TCSC ARl & IgAR AT STl
g & smmAeIs afar &3 # fagla vare wear § ik dufifed afr &3 # gfg e & o
o FITaTe # UTaR = (390 380 340 340 320 300 590 580 570 560) 3R fEUT H WRINT PHoT
= (10 10 20 30 40 50 60 70 80 90) | ¥ $IYe ST B Rived # <fe fdhar W 8 3R RFA
@1 FEffeor ugfa &1 vee far Sirar 8 | ol gelt &1 U O 99 & fofe g9 wae § 8
TR @ BT IGANT a1 Sar 21 € TR & AN & gell BT TSR H AR T B Srar 2
gAfey ST STANT S ¥ foar Sar 2| eRefht @ fow g7 Ty S @ W@ 60 21 SeT |
fafr=1 T forg Sar € &k ®E fofa g1 SR fy oI € | 9 f SIRRE w7 affeeo
& SN fhar SIrar 8, gafery fof & fog siferer dre fog oma €| fewiee w9 & =gAaA
ORI BT SMBR 1 8 | Ahel $ a1 U @ A1 IRGGA Y & BVl & | RFA §RT BRIRT BI0T
78° U ST & o {6 fora s 12 3 @ 3 2| 98 BrRRT $107 MATLAB %R &l
SWIRT Hb TCSC @ |1l Ried 1 RHgeles Bigel &I |l 11 & | 39 $a 1 EVALIN
3R ASSIGNIN HHIE iR SHRIET & Sl BT START 6T | bR & 3fex U & forg a=man
TAT 2 S IuY<h BRIRT &1l B TCSC Rived H e o=l 2SI fda: RFA gRT Afdadd

qIaR SIRA%R &7 ar | R PR 2 (13) |

+
_ 1 1—-@—” f"m o= 11: RFA 3mamRd
b = TCSC & forw Rrgerer

NG BT AMARSD fdaxo

ie

| Vicsca  imp o 98.03
| I

(2 )——wiae Ims——— ("3 )
fabe Impedance calculation =
TresBagger
Ensepble with €0 bagged decision trees:
Training X: [30x4]
Training Y: [30x1]
ﬂﬁ U fafd= el Hethod: classification
Eﬁ ;ﬁﬁ?ﬁ a4 f%la 12 _ﬁ[ N‘;EEIE:].C'EC‘IJ: |
. . NumPredictorsToSanple: 2
q@N MY | e o H MinLeafSize: 1
X 3N Y e ufldeer =) InBagFraction: 1
&1 aRvT MATLAB & P :
A~ _Eﬁ?ﬂ %\r | ch“Emp:emm:fi:,ﬁrfﬁf . 161 cell asray
%B[ 12- RFA 3.;":5i:; ''aeventy eight'’ ! 'eighty'
¥ R B gl : T o {*'seventy eight''} |
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e ot 987 va U @ wU H Ue WA &7 9faa R & aler 7 g § @l
HHTIT Tl B afafeea fBar Siar € iR @ e[l & AER W 3 gkomd I g
g | FffexoT ugfd RFA gRT o7a get amm a1 = | 1o get &1 <1 dvg & <fam 131 & S
f o 13 3R frF 14 & Rwmar a1 81 g ST e &1 SWINT SI€ THHd AT & SR
W BT g& BT ARIfET B @ forg frar imar 2 |

Decision tree

for classification

then
then
then
then

then
then
then

fifty

1 4if =x1<475

2 if =x4<380

3 if =x3<570

4 if =x2<350

5 class = zero

&6 class = ninety
T 4if =4<585

3 4if =x4<330

9 if x1<370

10

11

12

13 class = thirty
14 class = twenty
15 class = ten

le class =

17

class = forty

node 2 elseif x1>=475 then node
node 4 elseif x4>=380 then node
node 6 elseif x3>=570 then node

8 elseif x2>=350 then node

else ninety
else thirty
else ninetcy
else thirty

o=l N

node

node 10 elseif x4>=585 then node 11 else seventy
node 12 elseif x4»>=330 then node 13 else thirty
node 14 elseif x1>=370 then node 15 else CwWenty

class = seventy
class = '"seventy eight'
if x2<310 then node 1€ elseif x2>=310 then node 17 else fifty

fora 13: o7 g&1 g 1

e Bl AT &)1 & wu H 7077 ge7 -1 f3=amar 17 & | RFA ST &1 AHIEd $_al &
3R STT ¥ ATGfeed HU A HB T4 BT FIT BRAT & IR THBT IUANT FR1eT0r & fory fpam S
2| g Y ST & Al A US 07T T 99T 2 | BIRIRT HIo7 &7 S Hed RFA & S+ 8l

x2 <350

x4 < 330

x2 <310

x1<370

x4 < 380

g qEfERT gBR
D TRl @
fog  foofa e
Al BRI R
g | TATIReA T
xa <585 Y\xd >= 585 IR WA g URv
™ 9gd o 3R

JHeE W ST

x1<475

x3 < 570
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5.6 URUR®G 3T RFA 3memfRd TCSC a1
IWNT BB ARk ofth BT Uceld
frociwor

qargel & o7 |fha fasrell gwdiaron

e IRPEEY qfopa eTfp U

e PR dTel BR
TR (HTETE)

1 TCSC & fa=r 339.44

339.44 FTATE B |
daiferT 2: dufifed dre # uRuR®
TCSC & &1 faega vare

HH | PIT Ky PIRCIEI
s | (R | (rmmare) (319)
1 59 381.88 87.56
2 60 381.83 87.53
3 65 380.99 85.13
4 70 380.52 83.52
5 73 380.08 82.45
6 80 379.95 82.03
7 85 379.90 81.86
8 90 379.84 81.84

dTfolehT 3: SITHATHD ATs § URuR®
TCSC & 1 fagd vars

HH | BT NI PIRELCH
v | (Rl | (FFmmare) | (3i)
1 0 310.86 46.32
2 10 290.76 55.67
3 20 286.77 83.59
4 25 274.08 101.20
5 30 258.65 126.20
6 35 232.43 164.00
7 40 196.59 222.40

arferer 4: fr= foizret 9

Afba wifth @1 gRoms

2 PI 3memRa TCSC | 380.03

& g1y
3 RFA JMTRA | 385.00
TCSC & &1I

qrferat 5: o7 ger qerm Ysu Biee @1 Al

A fafer NG
e (%)
1 Aot ge 94.00
2 Y1 B 97.04

5.7 Ao 3R TGt / A«ATAT SrEURIer

qrferar 3 3R 4 & gl | I8 W g
% emrHHe Ae # figd varg wedr @
IR dufafea Ars # fag@ vae @1 gfg g
g1 duRifed Ars # dfqemm &7 & o @
R AMTHATHS A H AfAEEn 9¢ Sl 2 |
TG &3 ¥ 3ffd AT 3R Huffed
&t & 9 faorell gvaiorer Af¥g 81 TCSC
®T g8 o & T TCSC & BraRkT HIol &l
ARG B rs af RIfy & S {aR fastelt
EORYT B ggM IR Te™ & fou fdar
ST 21 TCSC & famm fed & Rywgerer
JRG! ¥, RFA & SUIRT & PI 3R TCSC
R mIRd TCSC & A1y Red # by
AR gRIHR BT URomH diferdr 4 # fam ar
g | TIferdT AT 4 | g8 <@ ol § fh
RFA 3meiRd TCSC &1 IUINT BT RR<TH
# rfrpad afhy UraR gR%R ® | I8 TCSC
e AT SeniRa ® | aiferet 5 o g
3R RFA &I |IHhdT &1 goriar &1 RFA T
o I8 ? f g ol g o Ser wwwn &
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3R PR BT & @ o | o ger fafdy @7 wéidar RFA fafy &1 go 9 &5 urg SRl
2| RFA WR 3T 9 e &1 SUANT fafi=T [Sotell Rl &1 | &+ & fofg Ried
# Aherdrydd fhar ST ¥

5.8 TCSC & faer 3R did U & foizepl & 3R 92 TCSC & AT U e diet
BR U diced & [¥eeIdr &1 wic|

T i dieeo faf sl @ forg wite fvar ar 2 fam 15 Rived & i 0
fRE® & 1 drees @ g1 R fom (16),(17 ) # fafr= =l @ A ura a-4 aret
3 H drecst fagrar war 81 TCSC &l Ugel 0.5 Ahs & fory qryury fhar Sirar 21 dleco
RFA amenRa TCSC FRiF® & A1er 3Afdeddd & Sl S2idl & fb RFA s Ipte /A AT

TAREH &

Receiving End Voltage without TCSC

N | | | | | | |
A
| |
O A A A
3 777777777—#77777
e 150 TCSC & {91 dlecs Ty &=l

Z\UHI\ A0 e INH\NHUHHHHHHHHW HU”UHHH\W”H\
: IR AR ,fM\IlI T T T T R R R e ARt TR AT At RS RSTA ||\‘\‘\“v
'1_'\",'.'\1\}"'[ AR AR
. AT

0 01 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
Time (seconds)

I 16:P1 == & AT diccol UTd BRAl
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Receiving End Voltage with RFOA based TCSC

\ 10° - i — - i i
T e
S
'10 (T T ill II\“JVI\I\ L I 1
e T NN
; AT
“ "Bt 17RFA SR P B W dreder T BT

6 forsp 2| URAR® &R T & RFA & MR W
i B § FACTS Rared TCSC &7 Ml ThR & =P BT STINRT IRD RR<H

STINT Rieed H 9TaR Tl BT 98aR g9 & forv
fosar AT ® | TCSC @1 P fRimd &1 U
PRD 3R R 7T aAf T vemRew—amenRa
Rz &1 SUANT BRe fSors fhar Tar 2
JMTHATHSD HIS H fIsTell &1 9819 $H Bl &
3R pufifed Ars & fISTell &1 981 9T 2 |
Rer FemRF ik TCSC & faff=1 Faro™l @&
arer fastell yarg & gRemy arferar 1 # faw
T | TCSC & 71 #isyal Afhd ofh &l
g @ foy ITANT fy Sd © | R 3rTe
A H RFA meRd TCSC HglelR &l WA
far Sam g1 39 TCSC & SUANT IS
Rren # afde afha fastell &1 98/ Biar
21 RFA ¥ SOT LI &adn € &R
fuiy & 999 IS FHRIT BT FHRE B
g1 BRI P17 B IR Jou I BT
3R feSrga U MU B g SR JER
forar Sirar & o Rves # fastelt &1 varg
Jfehad 81 ST = | $9 RFA FRiE® &
STANT faf=T faorell gawmsll 3R gAIfaar
P B B 3R HH A B forv fvar Sirar

@ T H guR fHar Sr g1 df RFA
& Q1 qaiad qRomd S 81 & | RFA &Y
Tmar foofg & smeRd tomiRem & d98av
2| 9f® RFA 3menRd = & wrer &ifdew
fasTell xdiaRor 8, 93 <rsHl # fAaer o+
D DI AMAIGAT el T AR IR iR
SYIRHIST 9R IS A 9l | IEd
Aol | <21 &1 agqdl onfde ok gge faer
g |

7. AT & IrgeTe ferder

Ig HM A= AecHeE 99 RReH d&
9T ST Adhdl 2| & &1 fageyor fafy=
TSI BRBT & A fHAT S FhdT 2 |
RIed &7 cled sMifve fSweeH iR s
gall fagelyor &1 yHR & TCSC & faer iR
SHD SUANT & T fhar S whar 2| b
TOTTell H QTSI Bl At &R & A1 faar o
bl & AT ARD & AHRI Jag § aed 3 |
gafery 79 AT &1 SUANT &R QrNl arel
Ried @ Ueei= # guR f&Har 51 dodr 2
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8. wfigpter
dEH T BH P T BIA D folg
faRa wwelF ya @ @ fory solfdcda

I ggdTe h<h DRl IEed ¢ |

9. 3Gl oIl B AT PHoTel H UID
B& el @t arfere

English Hindi
Artificial Intelligence | $™ SRR
Control System I3 Yomel
Controller frizs
Inductive mode JMTHATEHS ATS
Machine Learning PR ICHE
Power transfer fagga wifp
ERTIRVT

Proportional Integral e,ﬂ—jqqﬁ-cﬁ
Thyristor Controlled TS RECR
Series Capacitor SRR ECR|
TR
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Validation of UV Spectroscopic Method for the
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AT

oY B BT I [P AFG & w4 H UIgURA (piperine) BT IUANT dRd SARERT FdT
oI & AFDIHIY & oIt WRIT auishaArdl fafr (UV spectroscopic method) T HTRIGROT
(validation) & & | fde¥® (solvent) & ®U # WMl BT IUART &R URTETHI JofehaTdl
(UV spectrophotometer) §RT UIUR T fIgeIvoT (analysis) 343 nm & dRTQed (wavelength)
R T a1 | UIguRE & SN (characters) ®I URTIT 3R THSI—MEIR quihAATdl (FT-IR
spectroscopy) ¥ ST fdT T | URTSTT qoishaATd) fafer &1 Arfia~or YR (linearity), TRHT
frexor & AT (limit of quantification) 3R UdT T @1 AT (limit of detection), R
(accuracy) Ud WeTadl (precision), &dTl (robustness) Td HoRdl (ruggedness) & IAER TR
fopar | fAefaa fafer @ HaeTeiierdr (sensitivity) &7 A TRATONSHROT &I HHAT / limit
of quantification (1.5298 pg/ml) 3R TAT R &I AT/ limit of detection (0.5049 pg/ml)
ERT TR 17 | RIS 0.999 & UfeTH U (regression coefficient) & w7 2—10 pg/ml
BT AT H Sl TS | URYET 99.08—101.78% Us TN, Irafeaiia iR sidfeasig uRggd
(intra and inter day precision) THHI: 02255 3R 0.0749% WANUfEd AMEG fAge /relative
standard deviation W@ g, SAW I8 IATAM oAl © (& A ssdive feenftcen (ICH
guideline) @ IR A &, 3R W UT< AUGS AR & idid & | Savexl Jared goi qe
3 Tl IMYdfae Sargdl fo=1 UISuR| UriT Sl &, S 99 # UIgUReT &1 31 o &
forg famfya fafy uRes, Raw, Ao 3R W@ 2 |

Abstract:

The objective of the research work is to validate the UV spectroscopic method for the stan-
dardization of Jwarhara Kwatha Churna by using Piperine as a marker. The analysis of Piperine
was carried out by UV spectrophotometer at the wavelength of 343 nm and methanol was used as a
solvent. Piperine was characterized by UV and FT-IR Spectroscopy. The UV spectroscopic method
was validated by the value of linearity, limit of quantification & detection, precision, accuracy,
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robustness, and ruggedness. The sensitivity of the developed method was estimated by the LOQ
(1.5298 pg/ml) and LOD (0.5049 pg/ml). The linearity was observed in the range of 2-10 pug/ml
with a regression coefficient of 0.999. The accuracy was 99.08-101.78%, Intra and Inter day preci-
sion was 0.2255 and 0.0749 % RSD respectively, it indicates that the method was validated as per
ICH guidelines, and all the obtained parameters are under the limits.

The developed method was precise, linear, robust and accurate to estimate Piperine in Jwarha-
ra Kwatha Churna and other ayurvedic preparations contain Piperine.

ST o : UISURH, SIRERT Fa1 FUI, UHCI—ATSAR R ORI GuhHHATE], ATbIhRT.

Keywords: Piperine, Jawarhara Kwatha churna, FT-IR, UV Spectroscopy, standardization.

alRa=:

IRgdfae iy yoment, fafi=1 werie®
YA (clinical application) & fofg g
TR W Wi g fagr g (1) | rgdies
IAE G WU A A= UBR & UTPiad
ddl 9 BT B 21 dgaeiae ITe
(polyherbal formulation) &= ™™
(clinical health) 3R g@E SiEd Pl q91Q

control parameters) RfUd fbu U 8| Farr
IR Fof & e fawewor & fou AFa
(qualitative analysis parameters) 3Tdfq®H
BEIGITUAT  (ayurvedic  pharmacopoeia)
d Ry MW § (3)1 AR &g (loss on
drying), SR 3@ (solid residue) 3R
§ol geATerar (total solubility) MM S

G B ATAR TS I & (2) | AR
AT gorrel! H, ol e TS U H SKIHT
fopar ST a1err gdal St (formulation) © |
SIRE}T QT Ul I AGdiad IAral H A
U&7, ReT TN g@R (fever) 3R 31
dre@rferd  dMIRAT  (chronic diseases) @
SISl # AT ST ® | SeRE™T @1y ol &

difce IE@raMe "Ygs  (physicochemical
parameters) 3gdfad IGI Bl R T8 A
AM@Ig (standardize) B & oIy g &1
2| 31d: |Afhd U1y €cadh (phytoconstituent)
& HIATHSG A (quantitative estimation)
B AELIHAT T | IMYdfad IUR & AfhY

AfTHT (active compounds) & TOTcHD 3R

fomfor & SwaRT foar S arer 919 &1 AeT e
STV aTferadT 1 ® I 2|

smydfass oiwel yomell H  Addiiord
§ARAT (chronic diseases) @ SolTol B HIH
TGS €, etfdT ATIDHIBRUT (standardization)
B BH B BRI AT AUS ©U A Ydferd el
B UTs 7 | JYdied qargal dl JRell (safety),
gTadHTRAT (efficacy) 3R fauThaT (toxicity)
eIfE IIANT & SRM US UHRd foar &
fowa 2| ergdfes Swrel & AH@IHRT B
forg, fafr=1 wquremm FRIEOT AMS  (quality

HIATHS (qualitative and quantitative) 3TJHTT
(estimation) TAT AMGIERY & foIy A
faeemoee Al Suder & (4)| 39 SR
H SIS} A1 TGUT DI URISITA] GOihHAT)
Ol gRT AFM@IGT 1 & oy IR &
U ¥fshd T (active constituent) UTSURE
P SYART A (reference) & wU H fdbar
T ® (5) | 39 A fafr (validated method)
BT SUINT 9l H UIguURTYH Uh AR 98
qrafae IaTE (polyherbal formulation) T

AFDBIGd B @ folg fHar S |qa |
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2. WNAT (experiment)
2.1. T 3R 3if¥bsd (chemicals and

reagents)

qguRe; favelyoeHe IS (Analytical
grade) (YET—98%) ®I T Tlesda (sigma
aldrich) (8, JUH) | WRST 7T & | TAUTA
U€ (HPLC grade) #eMfad  (methanol)
THSTRUE (9, HRA) A WIS T ¥ | SaRe”T
I, IRA | U far T ¥

2.2. 390 Refea=i (instrumental conditions)

A9® Y<rf 9rgyRe (marker compound
piperine) @ fARIEAT @ UHI-IASIAR
qUiHHHTY (FT-IR  spectrophotometer)
(vfirefe, CARY630, HelferT) RT UdT &I+
% Iy SH®BT 4000—600 cm-' HI HHAT H
faeeryor far | widT gofsmHEdt (UV
spectrophotometer, Shimadzu, 1800, SITUT)
ERT 200—-800 nm & TRIQEd (wavelength)
A WA fHy Y| F@Ies AT O9RG
(quartz sample holder) ¥ 1.5 ml AT @1
TIT| UIgURA P oo oA & folw @l
Are far T |

2.3. TFHAT qAR @& (Sample

Preparation)

FTelep fer™Ie (standard solution): HerFTel
# gguRea &1 10 pg/ml 796 Tid faeram
IR o T 39S Srerman, wefie wid
ffeas o= 2 9 10 pg 9fd ml & fafv=
TR (dilution) TR Y ITQ o |

FHe fae=rel (sample solution): |SId
w4 ¥ Al AT (1 TH) SaRET Farel ol I0d
TR 20 ml WA # TR @1 T4, urd
R80T B fheex fhar T iRk 1M faweiyor
& feg 10 pg/ml T gdern foar T |

2.4. ATy @& AI®T (validation of
method)

QRIS quishAAdl fafd &1 Ar=gasvor
(validation) SNl BEhH 3
gMgoeE (ICH) Q2 (R1) feenfdsnh &
AR fhar 1| AU, IUE H A&
AMdh  ® FIReId fdgeryor o1 gHRed Har
g1 angfivg feenfaden & R Uy @
AGHRT & forg faf= Aagel Sii— Raean
(linearity), 9RATONGROT @ A iR T4
(limit of quantification and detection), URYE
dT (accuracy) 3R HEIHAT (precision), g&dT
(robustness) 3R ®SRAT (ruggedness) T
T+ far T (6) | XRadwar & fageryor Atgar
@ WE @ wu H uRafa fear S e g,
g+ ATgiRe g (calibration curve), XRa®
ey (linear relation) fa@mar g1 uguRA
fder’™ (2—10 pg/ml) &1 AYTGT qb AT
AT TAT SABT XRgPp ufem ™ fageyor (linear
regression analysis) 3T 7| IE IrEIT
faveiyocA® Ugfa @ fasga=iaar (reliability
of the analytical procedure) @I Twfar 2|
qEaRE & O STelT—3reT i faera=i (4,
6 3R 8 ug/ml) HT N9 T3 FHI
aw@‘[ﬁeﬂjq a9 PR I feag iR N
feada wéiepar &1 qeaidd fbar| uRyEd]
Bl Ad Jou & ufaerd 46 fJee afdd
(% of mean with standard deviation) & ®U
¥ <h fbm ST el © | TRATONHROT Bl AT
(limit of quantification) 3R UaT <= @
[T (limit of detection) &I f&T 77 FHIHRON
gR1 =1d b 3 (7) |

T8l c A% faee  (standard
3.30
LOD = T —————— eq. (01)
100
LOQ = T —————— eq. (02)
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deviation), S @TeT (slope), LOD TaT &1 &I AT (limit of detection), 3iR LOQ ufR#Tofraor
@1 AT (limit of quantification) 2 |

PHORAT (ruggedness) ®I A= fageryel gRT fby MU v & WA & yr<d uRems &
gTeTEddl (reproducibility) @t #oft & wa # gRIfYa far 1 |wdr 21 Q1 e T—arerT
faveiyadl gRT UISulRa @& oI 3T —3TelT faa =i (4, 6, 3R 8 pg/ml) &1 faveryor favar 137 |
T TN IR AT fhy 7Y | g R &1 |rfers JHe fage % (% RSD) & wU
H @b far ar | fafe= gt Rerfe™ii (experimental conditions) H gAocra @ Sof &l
f®RId Tgfd @1 3edT (robustness) & WU H @h fhar Srar 2| A el T—arerT et (4,
6, 3R 8 pg/ml) &1 <1 TR (variable) TTIHAM (FHR BT YA/ ambient temperature 3R 18
&I iferrar) W A aR fageryor fhar | f[azeryor fafgy o gedar wnfee ame e %
(% RSD of Robustness) §RT &6 &I TS |

2.5. faf¥r &1 3gueT (application of method)

faafaa fr &1 ST SoRexr q@rg gl # uguRd & ATATHe ITHIA (quantitative
estimation) @& folu fdvam 77| UIRURA @& AN ¥ SaRET @ oI @ GRId & R
(dose determination) % #&& fAeRfl | TANTTH® FfC (experimental error) &1 &H A & foly
3T A AR AT AT | SIRERT F@reT ol H UrguiRa &1 A1 FefaRad |HieRer gR1 FeiRa

BT S |

Absorbance of sample

Piperine (mg) = Amount of JKC weighed (g) Absorbance of standard x 100 — (03)
T T IALNYOTH
= SATET FATY TOT T HR (AT, ) — — x 100 — (03
AR =3 h ( )Wwaa'eﬁw (03)

3. uRumd 3R ==t (result and discussion)  fd&™ 3R AMIHROT (method development
and validation) @ foTy ReFtet faemad &1 og+
T 3T | JRATfIT Bl & Sfavid UIguiRe Ieh
SARERT A GO B BB B fory AR,
dg, 9e 3R uReE fafdr (simple, rapid,

$URT Hh (piperine marker) 10 pg/ precise and accurate method) &T  AFIHROT
ml @1 fafT faaradl (eTegE/toluene,  wife 2| wrguRe @ AT wRTE® gl
Hertet / methanol SR genge THfICe/ ethyl (different functional groups) &T fage oIS
acetate) # AR fpar T IR 200-800 N gufgy RweRi (characteristics peak of spectra)
@ AW H guiH (spectrum) foram T | T TSR (R 1) # e ¥ o
343 nm WR =Y fAeTIDT (solvents) B Tl gersirt qoispaar® 3 343 nm (R 20) W
# urguRa @ Wl gdl WasH H DT giypam arquigor (absorption) WERTa fa,
JAYIT  (maximum absorption) fE@TT | Sfe AfF (compound) & T=URT BN &Y
iy, SaREw @y gof H uguRd & fafer gfe @ 2|

3.1. 3upeer RefeRt &1 sreemer
(optimization of instrumental
conditions)

31



UGC-CARE Listed Journal ISSN : 1549-523-X, ToIT=1 WahtsT - fori wel Wreifirent farl sivfer, aref: 20, 3o 3, S[eiré - faaman 2022

3.2. faffr ATeIdROT (method validation)

RIS JoihaAdl fafer &1 Ar=IeRoT
=1 AESl SRXRaddr, aRgEdr, udr
gedl 3R FEHar A W Jedl R fbar |

Radar (linearity): #erdfar # drguRe &1
JMfHaH JAGNOT 343 nm W AR T (R
2¥) | YRGBT BT AT 2—10 pg/ml &1 AT
H AMYIH 9 §RT ST T | STa=IY0T g4
|igar (absorption Vs concentration) & 9T
YT G1AT 1T ST U T (regression
coefficient) (r2) 0.9995 U< B3TT, IT HSIeId
2, 3R 3 1 # R & 9 BT ure et
g (o= 3) | gd wirer #, <fieft @it &t ufoers
UTieh (12 > 0.998) FATAT AT (8), STdfch, U
gRRord = wefRd fhar fob e fafe sugw
2 3R UgulRe & AFHIHRY & U 999 2 |

URYIEaT (precision): IR—aR QRO |
Te g &1 geRIgRT IRYET (precision)
DI T & | gAdH NS A6 fage %
(% RSD), uRZET (accuracy) BT SRTT Har
g1 gy iR R feaviy uRegedn
(intra and inter day accuracy) &I 3[€gIT DY
g @I diferdT 2 3R 3 H SR foar T |
e A\ fagaed % S eI
3R 3R e uRegar & v 0.2255 3R
0.0749 UT<T §s | AMferd e = % AF
05 9 P9 T, I8 AN & b U< AfeD
qeb fderel % R AR fafsr @1 gRighy
3R f=ga=IIdT (repeatability and reliability)
BT AT AfABAT T |

aT oera @ A 3R uRemfieor @&
AT (LOD and LOQ): UaT T 1 AT
3R aRATINHROT BT AT 719 HHIT: 0.5049 AR
15298 pg/ml 9Tl g | Wl HIF I8 &AM ©

f AT T B Haa A BT Al argdfds
SIS H UIRURS Bl 05049 pg IT IAW 3D
ATAT B <@l S Adhdl § dl 1.5298 pg/ml
T SAH ST AT BT AReAar | aRATofiaRor
far o Aear 21 gs Ay smygdfas S
H UrguRe & AFHIERT & v fasaa=i 2 |

®oRAT 3R gear (ruggedness and
robustness): faff=1 fagery®! (different analyst)
g1 Rer Rerftil (constant condition) # fhg
TAE A e gRumAT @) fdear (closeness)
B HORAT RT @D fhar Sdr ¥ 9T
aRemm arferat 4 # feam T )| favewe 1
3R fazelye 2 @1 ANES AFG fFaa %
SHHET: 0.1166 3R 0.1675 UTS ITs | QI ATUIED
AqH® fa=e % A Fde €, I8 sefar 2 b
famfia fafe oR (rugged) 7 | |1 TT—3TelT
YA R Ueh A TN BRSD gedl Haf-erd
arfmel @l aiferdr 4 # gefan T 7| &R ©
YA 3R 18 oC TR ATUferd A fae %
®T AN HHT: 0.05325 31X 0.10693 T 31T |
Afers AFG fAaaT % H AT SR aw@
T, I8 &erar © P faefya e aRead
Rl (variable conditions) # T AoTqd
3R MRIIHE (robust and reliable) & iR 3@
QTN r3uRd AAIRT SATGT & ATTDBIHRYT

& fog fasam 51 |aar 2
uRggar - fafi=1 dg&xoll (dilution) &

A 3R AM® fdge (mean and standard
deviation) ¥ ¥ uRvmd drferdr 5 § g3y
U & | faf (method) @1 aRggedr 99.08—101.
78% B, IE ST & P SaRExr q@rer o |
IgURT & AHBIHROT & fore fafy S 2|

3.3. g T @F sRear @@ gof &
foTe 3u=nferar (use of developed method

for jwarhara kwatha churna)

famfia fafd &1 ITanT SeexT Far ol

32



g HAR AR, fopudar d1 Ud o, "SavexT qard gl & AMaIaRel & oy il Wag Rapifud L.

¥ urguRE &1 7137 FAuiRd oxa & forw faar
STRIATT | ORTSAT 9oshd | 343 nm 9R Yef¥rd

H UrsuRa &l fRfed &% & foy el
(sensitive) B | g9 fafy # #AM@IeRT & forg

JaeIyoT ¥R (absorption peak) UTSURS @l

SaRERT gErel Ul Bl 0.1 AU H HH AT

SuRIfT @1 gfte &=l 2 (R 2d) | savew
a1 gl BT ONHB IR ATAHD  [dZeIyor
UHCI—MSIIR 3R RIS JofehAAdT gRT
far | THA-SMER  auisH  (FT-IR
spectrum) (I 1) URURA, 2940 cm™
(ereHfafes  Rgemd / asymmetrical stretching
—CH2 ¥%g), 1632 cm™' (VUHATSS /amide —
C=0 ¥Hqg), 1609 (1371 /diene C=C FHAT
Rg=ra), 1579 cm—1 3R 1490 cm—! (dSiT/
benzene C=C THg) W [Azeivomcds® Qb ®I
JeRId $RAT B, Silfd Yd afvid Alfeed d A
Qrar 8 (9) | 1434 cm~! (Veilhicd / aliphatic
-CH 9%g),1248 cm~' (gPId/bending CN
|HE) 994 cm~ (3iTAT / ortho, UT /para, 3R
HTT/meta UfcReUT iR dad Aq8 /
substituted aromatic group) &I R &I
SRTT Fxar €1 39 favelvone s auisA fIRaRt
(characteristics peak of spectra) &I SARERT
a1 ol & YHSI—IATSIAR dUihd ¥ S=AT 1T
(= 1)1 I8 Ra axar g & Saver @
i H UTuRE ©| $He IAEl, $9 Ibs
B gte 3= MY Bl gR1 AT B T8 ©
(10) | AM® UISURT 3R SaRET F@rer ol &
R guishA (o 20 3R 24f1) & 343 nm
TR IAfSmad sraenyer feEr, fSad SaveT
Fary ol § ursuRe @ IuRefd @1 gfte
gS | Saxexr qarer gof # arsuRe &1 ArEred
faeemor [Jeiia gl WagRpIue [afe grT
far T (ATl 5) | SaRERT F@rel gul &
TN (0.273) BT AT YIGURA & HIF®
A g (R 3) g1 fdbar | 10 ug/
ml SaRERT F@rT ol "l H Alg UrguRe @l
AT 2.256 pg/ml TS I8 | U 719 I8 T&i0d
el & fo efya Ay savewr oy gof

DI STRd BRI | 39 aefyd fafer @1 faerar
g & urguRe & A ¥ SavexT Fary ot &1
AFDHIHR] B B [y T DI FAdH A
(minimum amount of sample) 3TaeIH BN |

4. forspd

RIS quichaATdT fAfey §RT SaRERT Fare
o % UIgURT & ABIBRT BT fqeeyor fhar
1 | faefid fafe wte, fara-, g,
feenfrdell @1 orgutem @Rl © | Hifd®
ARG gy & 3retral, fasiia fafdr &
SUANRT SIRERT Fa1 T H UIgURA & OTcHD
IR AETHS faveiver & forg fdar S Awar
g1 39 A ¥ 1y SRew Farr el H
220 felum™ rguReE @) AT3T U g8 | S
T W TAT & WU H SIARERT Fard ol Bl
Jugeh AT (dose) FEIRT &I 1 Fahell © AR
AT AN ¥ SIRERT Fa1f ol Bl GRe
3R UMTadHTRAT Y JMeaTRYd B ST FH Y |

5. it

dE®, e (EeH), IS
IMYde  UHDH U R,  TOGDIT
(TTYRIRIMEW), B, WRA—679531, Dol
argde fame srgau akue (ARNsRUTH),
Y HAT, s faeell, WRA Bl AT AR
URUT UG 9 B W FReR e @ forg
facell, MRT—110058 & TR € |

f&di & <oxra: dis T8l

fo<ia wedn: ®rs T8

Afepdr ®e: BIs el
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artetemrait vd Rt @t
qTfeldT 1—SaRE™T adTer ol radal &I el (WY & 9 & A1 AR I9d QT1dh FIIAN)

B | O P AW | aeEfad T ST B | =1 SuAnT
(H¥p) T AT
1 qERIPH, ATSUTd ged o TS (Root) |INTURMET (antimicrobial),
el Cyperus rotundus Linn HIHRIYT (antifungal) 3R
TE-3ffRilse (antioxidant)
Trfafafer
2 fOrareft UIEWR @R %l (Fruit) | USI—sifaiiSe, AoiRan—red
Piper longum (antimalarial), $HTA=TID
o (Anthelmintic action)
3 SINEC) EIEEREEEIEDE Hel SARARID (antipyratic),
Piper nigrum 3R TR Tfafafey
(anxiolytic)
4 g ISSIESESIEIREE] G U<l SHhe™gl anti-
Zingiber officinale (Rhizome) | inflamatory), &< faR®

(anti-analgesic), AICTa—Ie
(anti-obesity), JFTTORTY

5 qRYCT eI DRIFE] Frgof gl | UEWIErSIRa (Anti-
Hedyotis corymbosa protozoal), I

R, GERURAITSS
(antispasmodic) 3R
(Bronchodilator activity)

6 Eagll TSt Usliggerrer |l Ul | SeRATRd, UATeol R, T
Andrographis paniculata | (Whole TR @1 Tafafr (Wound

Plant) healing activity)
7 PRI | fUDRIRETT BRI TS /Ube | HelRIT—IE! (antimalarial),
Picrorhiza kurroa JMURIET (antimicrobial),
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drfetept 2. srfaa¥dry uRegEdr (Intraday precision)

Aigar (ug/ | EATT 1 [ IrgeNOr | Iraeiyer | IAA YosTRUHS! | 3ifH Ay
ml) (a8 10:00 |2 (GIU8X |3 (S198R | (Average % %RIRUES (Overall
EN)) 12: 00)  [2:00 ¥ot) | RSD) mean % RSD)
4 0.359 0.355 0.367 0.052357 0.225536
4 0.359 0.355 0.367
4 0.359 0.355 0.368
%3IRTASl [0 0 0.15707
6 0.624 0.627 0.637 0.141707
6 0.623 0.626 0.634
6 0.623 0.626 0.636
%RIRUAS! | 0.09263 009212  [0.24037
8 0.860 0.878 0.861 0.482543
8 0.860 0.877 0.860
8 0.861 0.879 0.864
%3TRYHS! | 0.06711 1.1389 0.24162
drferet 3. 3ok feawdia uRgEdm (Inter day precision)
RIEGI IO | JERTT JTITT IR sifer Ay
(Dilution) | (= 1) | (2 (e 3) /oS TRURTS! %3 TRTTS]
(ng/ml) (Average % (Overall mean
RSD) % RSD)
4 0.359 0.375 0.363 0.05138 0.07492
4 0.359 0.374 0.363
4 0.359 0.374 0.363
%RTRUTS! 0 0.15414 0
6 0.624 0.665 0.604 0.0627
6 0.623 0.665 0.603
6 0.623 0.665 0.603
%RTRUES! 0.09263 |0 0.09563
8 0.860 0.887 0.832 0.1107
8 0.860 0.884 0.833
8 0.861 0.884 0.833
%3TRUES 006711  [0.195706 0.069297
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TTfeThT 4. HOIRAT (robustness) 3R AT (ruggedness) & TR

Aledl (ug/ml) 3TNET (absorbance)

BIECS foreeryes 1 fargetva 2 18 f&t Afcwad | HH @& aoEE W)
(Analyst 1) | (Analyst 2) |[dT9HM TR (ambient temperature)

4 0.375 0.365 0.359 0.359

4 0.374 0.363 0.359 0.359

4 0.374 0.364 0.359 0.359

6 0.665 0.625 0.624 0.624

6 0.665 0.623 0.623 0.623

6 0.665 0.624 0.623 0.623

8 0.887 0.855 0.860 0.860

8 0.884 0.856 0.860 0.860

8 0.884 0.856 0.861 0.861

%@TTQ?T@[ 0.1166 0.167477 0.10693 0.05325

dIfeTdT 5. AT ATUGS

RIEES! gfRomH AU S gRoTH

SENIEE BB 343 nm Y&l (AT + UHe)) (100.43 £ 1.35)%

(Absorption Maxima) (Accuracy mean+SD)

IRR & M @ A | 2—10 pg/ml IRY[Ed (Afére 9+ | rafeasia (o

(Beer's law range) faaet % ) (Precision |22553)

CIELESRSIESD) % RSD) IR feasi™ (o.

9feTH T[0T (regression | 0.9995 07492)

coefficient) LOD (pg/ml) 0.504823

gfeTH FHIHRT Y = 0.1211X LOQ (ug/ml) 1529768

(Regression equation) T SGEET (sample | 0273

@l (Slope) 0.1211 absorption)

3raR1e (Intercept) 0 10 (pg/ml) @343 nm
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Table of the Hindi equivalents for the technical terms

Absorption IO Loss on drying Y[HIHT &3
Analysis fgoryor Method development | f3fey Qg
Asymmetrical TR Rg=rg Qualitative and TUTHS AR
stretching quantitative IS
Bending gp1d Solid residue 31 Y
Clinical Application | Jerf® aa';pﬂ'r[ Standardization 5
Concentration RIES Substituted aromatic | yferenfiq Qi
Dilution THT ring T
Dose ERTP Symmetrical wHad Raema
Limit of detection and | gRerofiem=or @5 stretching
quantification I 3R ST Toxicity AT
Linearity IRgepar Validation AR /
NIZIEE]
Wavelength RERIEA]
115 - JEC-Methanol extract
110 4
105 —-
100 —-
@
z |
E 95 S
E 901
E -
£ g5
= 80 S
7h —-
70 —-
65 T T T T T
4000 3500 3000 2000 1500 1000

Wave number cm™
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Piperine std
100 P
95 S
90
a
L]
[
£ 85
E
L3 ]
S 80
DH-HD"'
75
70
65 T T T T T T
4000 3500 3000 2500 2000 1500 1000
Wave number (cm)
IF 1. SIRENT AT ol SR AMd UiguRe (marker piperine)
BT THTI—3MER auichd (FT-IR spectrum)
05 - Piperine -JKC
2o - b
a o 04
[s] N O
@ o § 0.3
g - £
3 2 02
0.1 4
o T T r Y 0.0 - T T T T |
250 300 350 400 450 500 250 300 350 400 450 500

wave length (nm) Wave length (nm)

= 2. (Q) #oAle § urSuiRe &1 URTHT goiehd, (1) SaRERT Fdreil Ui HeMifad 31dh
(methanolic extract) @& GRS guich¥d (UV spectrum)
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Piperine Standard @343 nm

14 -
1203
124 e ®
0964 .-
e P
§ 08 | 0.746 .= y=0.1211x
- L R?=0.9995
3 0.6 - 0.486 ............
R
0.4 - 0242 ..
024 LT s
0
o '... T T T T T T T T T 1
0 1 2 3 4 5 6 7 8 9 10
Concentration (pg/mL)

fom 3. #AYUATT # 343 nm WR URUYRA BT AUTHT dh (Calibration curve)
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Data Analysis of the COVID-2019 Pandemic Using the SIR Model:
A Case Study of India
S ENIGREERICE
Dr. Ramjeet Singh Yadav
Computer Application, Department of Business Management and Entrepreneurship,
Dr. Rammanohar Lohia Avadh University, Ayodhya-224001, Uttar Pradesh, India
ramjeetsinghy(@gmail.com, ramjeetsinghyadav@rmlau.ac.in

ARI:

ART & B 9d H 30 SFaN], 2020 B HREMERERYT &7 Ugall IR Felr o | d@ 9 ofdx
3MTST I HRETERRE (COVID-2019) & 3 TR 9RA ¥ 37 b & | 39 AHI SRIATARRE Bl
AART =R Tt RET & | AR AROT DY YB3 1 SN 2022 W g 2 | 39 UDR, THD AP
1 wfasgarefl w3k arg § watad AHAM ORI B JdHeld R & foy 7e™N a5
@I T3] 980 AEdYUl © | 59 GHI AMHDE  AMD HREARRE & HRU IR H HRAT JARIT
@ W= 9gd doll ¥ 9 W 7 | fImg WRey W6 @ STUR, SHHDM TG HRMARRE
A Toil I Herdl 2 | THIMSIR. ASd &1 ST dxa COVID-2019 #EMRI (Epidemic)
@ HAUGS! BT AN T & oy gaae e fhar ar & | Uifid &R &1 & forg
20 f¥daR, 2021 ¥ 8 SN, 2022 & COVID-2019 & *Afhel &I SYANT fbar a1 8 | 39
el @1 FErdr | 9Rd § COVID-2019 eI & =RH &1 Afqsarofl qem #eMRI & 3fd ol
ARG BT T ) IdT SHIAT AT 2 | 39 AR & T GRUET | uar Fofdm § 6 14 WRaw),
2022 T HEMRI 37U a9 W Ugd QI AR ASMRI & 3 H Fol Aepd AaRhAl B F&
224659882 W JfH B ST | AT &, 65 fAfers & e @RT arfoRideeiiar (Susceptible)
BN TAT UoT AT (Reproductive Number-Rg) &7 A 2 AT 2| 39 eqd9 | U
RO, IRA WRER, JUATd, Sfded Tl AfeHa JIHIRAT B COVID-2019 HEHRT &
JHA™ & o7 Bl AeeTR Rig 8 9ad 2 IR 9wy § SRMERRE & fJged & @Rl &7
A eI @ S Fahar ® |

Abstract:

The first patient of coronavirus was found on January 30, 2020 in the state of Kerala, India.
Since then, till today 3 phases of coronavirus have come to India. Currently the third phase of
coronavirus is going on. The third phase has started from 1st January 2022. Thus, an under-
standing of the epidemic curve is very important to predict its development and subsequently
optimize the best prevention strategies. At present, the number of coronaviruses in India is
increasing very fast due to the Coronavirus named Omicron. According to the World Health
Organization, the coronavirus called Omicron spreads very rapidly. The present study has been
conducted to estimate the parameters of the COVID-2019 pandemic using SIR model. The
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data of COVID-2019 from December 20, 2021 to January 8, 2022 has been used for con-
ducting the experimental work. With the help of this model, the prediction of the peak of the
COVID-2019 epidemic in India and the date of the end of the epidemic has also been found.
The results obtained from this study showed that the peak of the epidemic would be reached on
February 14, 2022 and the total number of infected persons at the end of the epidemic would
exceed 224659882. Also, more than 65 million people will be susceptible and the value of
reproduction number (R_0) is estimated to be 2. The results obtained from this study can be of
great help to the Indian government, hospitals, doctors and medical authorities for the preven-
tion of the COVID-2019 epidemic and, in future the stages of disintegration of the coronavirus.

Y T - COVID-2019 HEMRI, THIMSAR. TR died, g Ifth, Ui+ | |
Keywords% COVID-2019 Epidemic, SIR Mathematical Model, Herd Immunity, Reproductive

Number.

1. UdTdeT

PRAMERRE [T (COVID-2019) TH
ST GRS dMN § SOl Ugell R feEaR
2019 H &9 & g8 e} | Mferd B TS 3R
AT WX ¥ U wIHR HEMR b wU H b
T (1) | 39 IERI A g R H 328 MAfedA
J 3Mf® AN BT wAIfad fhar &, Ry 5.54
fafora & afde @ &1 |1 g8 © (2) | WRA
H COVID-2019 &1 ygall AT 30 SHaRT 2020
BN B ST H URT AT AT 3R 10 STHIRY
2022 T H[el 37380253 JNAT & 1A 7T
fI 9RT H I8 I g doil H B & B
IR # 9 9”RA B SARSCoV &gl SIral
off, BTalffh, fasq WRey e (WHO) o 9
COVID-2019 =™ &1 (3) 3R 11 A/, 2020
P T Ifgd HEMRI "IN d) fear (4) |
COVID-2019 U&% HHME T & ST TR g
sqed RIS HRFAERRE—2 (SARS-CoV-2)
& PHROT BT & (5) | I H, AT & T
T T S IR @ 9GS H g, IR Fifh
39 ARRA DI AhMHAT H B, IS G
H AN UB B g9 RR 8 9B T (6) |
SARS-CoV-2 HHAU 94 | U BT fafae
BHRAT | T IAD HRUT g INT AFIAT B
fu Je9 91 g & | 9Rd ¥ 0w

RO # g8 <@l T fh COVID-2019 &
TRA & 9re AWl (IR B FET AR
Tedl fag JE o | I 24 HIE, 2020 H A
fhu U Ul (Ufdee oI, Whd 9] R,
ARSI SAMS) & HIROT 81 Febell
21 39 sWen § I W ufdey o,
Th d8 BRAL, AEINSD Q0 I 3R FH1
AGSIEG  TARIET BT IE HRAT IAMHA 2T |
T f& COVID-2019 & Ul =R H 7y
5 ¥ Gells 2020 d& COVID-2019 gt
@ W oFHw den ¥ gfg o Wi
off| 39D T WU H Toel dRUE & BRI
3V 2021 F Jells 2021 db «fd RUe
fFd & COVID-20191F=1 & #rfel 9gd
e AT H <9 T O | G RN H, R
H COVID-2019 3T Jcai &1 F&ar W1 ugal
TRUT DI STYLTT BTHI ITfH off | HRA WRBR §
RI COVID-2019% &A™ & |4 SURN &
IWId |l I8 F&AT 3 AT 98d doll | 98
& B 39 R, ArGIId URERO (WRd
TRE AT PIfde AIGN) & oIy THdR ge™
P © forw COVID-2019 e @t wifdsaro
fl &1 987 w8 & S S ST AGAH B
Tl BT JUA AT UG- H AeE R Ihdl ¢ |
COVID-2019 & Wfds & B3l &l fageiyor
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SR wRwE ARy $ RR B e
fafet &1 ST fhar = 7 (S difviRe®
a1 Hieed @ ®©U H, Susceptible—Infectious—
Recover/Removed (SIR) model, Susceptible—

Exposed—Infectious—Recovered/Removed
(SEIR) model), and Natural Growth Model

(7&8) | fafir=1 eMeramaten & gRT COVID-2019
HEMRI &1 adTaell B & folg #eld oA
qAT U T (THAULH) 3. 3. R, T
At SUANT fHar T 7 (9-10) | URd
T H, ¥Rd § COVID-2019 #A8MRI &
AT DI AT, R0 DI &, Uoldd Gl
(Rp), MR &R g 8 & dRRG @
ST fhar T R

2. TA.3MS.IR.ATSA

IAAE eFg_ H, COVID-2019 HeMRI
IR, TR Hied &1 ST fHar T B
IE HiSd 1920 B <¥H H PHP IR ADfSH
R faaRya far Tar o 3iR wemry fasm
@ TR Afsd @ ®U # FAGT TET a9l
IR 791d 7 | TR S99 ASd H, R &1 fHo
ST B e St | o fasam T
2ol fA=faRad vaR 2
Susceptible  (FIETeN-S):
srfeiaeTele 8 § |
Infective (FhfHd-I): I ANT i HhMD B & |

Recovered (gAUT<-R): & @NT el 97 &
ST € 91 S & O 2 |

s Al IRh ST GhBd 8 AbdT & 90
srfergae el /M1 SIaT ® | Ashfid 98 R
g O I € &R 9 39 TIRT TP Ugar Gl
g1 P A S 3@ dHRNT BT a8 R
FHAT 8, T Al I/ 8 & 918 JfaReT & BRI

CEE L]

3R & BN AT HY B PRI, IW BT fad
AT AET ST 8 | BART Afed Sud faaRor
HT WIS B A SRV FRAT | I
g H, AT fh N R &Y dol JeTe) g,
"S" I RfhAT BT AETET B Sl rfideTeid
21 "[" 39 ARpAT BT SMETET § ST ST Aehfad
g g "R" 39 afhal @ IMErdl § Rl
Ig B T 7 AT dHRI 9 S 8 U 7 | b
SR H Udd SIfkhgd o SR H W
UHh ¥ 3T @12y | 3fa: gAR U frferRaa
Hifeter AT

N = S+I+R @)

S8l N = S+I+R 93 () 9 Wad g
STRIRET 3B BT ST & | AR GIRT eI
B S drelt 9 Rt & dvg, 89R dted
R YT B & oY, BH Ugel WRellpd HRUMY
AT AIRY IR 8H S YRR Bl T B
@ foTy ST+ qRY PIRTeT v & d1fch o1 AT
SHD! JAMAAT R D AT S GINEAT B
D | URY H 8F A & [ YRA B ST
TEEN & <R ReR o+t g8 21 TR vt
H, B9 I8 BT Fdhd ©id 7 Bly o B3N o,
a1 8 ffl @ gg 83 © SR bl @1 yary
Al TS B3 7| 9 ASA B Uh IR GROM
g 2 o 39 SR gordi w3 A
BT B | B9R Sl & oIy S9! Aadd & &
A1 AR & AR Q1 STTaTal H WA WU |
el 8Y & | 3id ¥, 89 I8 P8 dhd © b T
IR o9 f =afs @1 COVID-2019 §HRT 81
ST © 3R a8 9 IR & 3 81 SIrar © df
I R ufoRe UeE 8 SR ® 1 safery,
U IR T4 DI GbAT AR I TS TS
3rael (Removal State) # Tl ST & o 98
HEMRI 1 Al & oy a8l e [Z{h 89 o
H AUETHT A BITh ABTAINGI DI HISTT
A B, SAIU BH U IHI SHISAT Bl
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fadl § g7d & | A1 fF P(t—1) COVID-2019
HEMRI &I URME T & TAT BB Fdbdih
Hra feg v &

S(t) =t f&df & qrg rfodae el Tt @t
T

I(t) =t GAT & 9T FPhAa AT & dw&l

R(t) =t & & 9718 g (Remove) TT AT
Calsres|

Susceptible(S) > Infective(l) > Recovered(R)

R 1: THIMSIARATSH B U yaE 3mw Fer

gfs &1 A9d € 5 AR @ SR
SHaE ReR & 8, 81 9Fd ' 6 s
t @ fou 1 3T 81 TR IR TSR,
TR Afed & U UdIg IR &1 G
UATHT TRl & i U Afh dad S |
IR 1A R dhb S bl 2 |

i srfcradeTele I dHaat ol (fSa)
BIE Adhd & 3 84 SHIE dRAl a1y b
"S" & U U BHad FHT B AT ST
3 TRE BH SHIE B @Ry B "R" &
ol % ®aa 9 Hife AT dad S
goft § ST b § | YAE NG B MR WX
U HIS Bl FH0T aRed H Y& BRI D (o1,
g IR BT oldal B BT AqLIHAT B, AT,
g4 I8 MuiRa &= & smazadar & 6 me
o fae &t T ool 9 @ | 9 ¢ |
SHH & U & JAER WR &I HIAd AP Bl
THIET IMAA BT fRH®T HeMRI @& TRar
TR HEAYU JHTd ISl o

1. fHa A 9 I8 AT TS GHAd |

Udh Irfaddeeiel e & GaRd 8T 2 |

2. WHhHd s fhdd 99g db Hhd Igdr
=

BH HhHUT X AHD Udb UTelel (Parameter)
B U INd fdg 1 @ 7 FuiRd axd €
o1 &1 Wd eR dier, B gNT Fsfud axd
g1 8 B B ufd Ausl @ id d=r B
w0 H gR9Ifd 9=d § | 39 UBR B TD
AETHS A9 & 6 [T fhal mart | Berar
2| IR #, yrael p WY "9 b foy 98
gRee e grar €1 Ife g4 gR9mT &
g oxd 8, d 89 <@d § f& P waTed,
STV BT 3R AT fa—Rarsii o
ARG HREI W AR o= 7| 89 gmifia
R (Read ) & WU H ST ST Tell 9T
Ue FRd fd4g 2 B AT €, IR ' 39 WD
JER T, y ¥ frefid ord 21 39 Read =
& wu H g fasar Tar 2| U sreEad
d, QEI urEdl HpHeT &) (B) AT gAMifE
R(y) B IO g3 3@t COVID-2019
@ Abel b ARgH W fHAT AT T | THSTS.
IR, TR Afed dF Jaddd  AHIBRUI BT
g HaAH g | 3 |aHieR A Ry T E

as _ —ESI (2
dt N

ﬂzﬁg_y[ (3)
dt N

ar = vl (4)

dat

S8l N = S+I+R |®A(t) ¥ W[ad g
ST MHR Bl ST &, B HABHHAT &
(PR IC) B ST B R ¢ Repady ¥e
(et / Rt X< (BT o1 <) BT SR B |

JdpA X (B) @1 fereror

IR # COVID-2019 HHAUT &1 o3
H T QX AT ffaddE TR (S S=N)
1S =N & @adhe FHIPRT (2) § W& B
diq, gH Udh T AHIBRUT UT P %\ \_rﬁ
BICRCUIRID S
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dal

—=pl—-yI=1(B—Y)

dat

Sdl =18 —y)dt
IIRIH FHIBRYT & ST U&ll BT FHTG AT B R, 8F U B o

dl (5)
[S=6-»]a
>hli=@B-y)t+A4

STEl | Th W Rerie & 9 9qrdhad Rerie & ®U & ST Sirdr 2

COVID-2019 #eMRI & URfWe Reafad § t=0,1=1, 37 AFI & FHIHIT (5) H @ T,
A & A i BT T '
Inlp, =(—y)*0+ A4
:>A :lnlo

A BT HF THHRT (5) H X W, 8 W BT ®

Inl=-y)t+Inl,
=>Inl—-Inlb=B—-y)t

:ln(i)=(ﬁ—)/)t

Iy
I
=Nt = T [f(x) = log.x = ™ = x]
0
=] = Ioe(ﬁ_y) t (6)

=] =Iem, wherem=08—y
JBl R B 4R & COVID-2019 & 3ffdbsi T =gaad a7 fafer (Method of Least
Squares) faffr &1 T PR® ReRid $ &1 A9 U o g

afereT 1: 20 fodeR, 2021 & 8 AN, 2022 & SRE YR P
COVID-2019 &1 UReor Seie (2,11,12)

i I | g | A g | St gfe |t Ffe
(fe=) | wmen HTHAT T AT

20 fasdar 2021 |1 5326 5326 7844.29 6341787.73

21 fedaxr 2021 |2 6317 11643 9993.48 2720899.96

22 feda” 2021 |3 7495 19138 12731.52 41042989.29

23 fadar 2021 |4 6681 25819 16219.73 92146046.80

24 fedaR 2021 |5 7681 33500 20663.64 164772147.20
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25 fadaR 2021 6 9687 43187 26325.10 284323516.90
26 TR 2021 7 6531 49718 33537.71 261801819.40
27 fedsR 2021 8 6358 56076 42726.44 178210835.40
28 fadaR 2021 9 9195 65271 54432.71 117468513.90
29 fesdaR 2021 10 13154 78425 69346.29 82422925.75
30 fa=qaR 2021 11 16764 95189 88345.93 46827641.84
31 fedaR 2021 12 22775 117964 112551.12 29299272.41
1 SN 2022 13 27553 145517 143388.10 4532220.98
2 STFART 2022 14 33750 179267 182673.86 11606654.96
3 SIFaNl 2022 15 37379 216646 232723.20 258476319.20
4 ST 2022 16 58097 274743 296485.16 472721608.20
5 START 2022 17 90928 365671 377716.75 145100197.40
6 SNl 2022 18 117094 482765 481204.34 2435661.70
7 AN 2022 19 141986 624751 613045.66 137015031.30
8 STHANl 2022 20 159632 784383 781009.13 11383049.55

g InputData With Exponential Growth Fit (Estimation of m) |

g 900000

Z 800000

E 200000 [ = 6157.30e0-24214741t |

% 600000

E 500000 ——Cu m_mulathfe New Case

S 400000 —&— Predicted New Case

% 300000

r_é 200000

g 100000

© 0

0 5 10 15 20
Time (Day)

frF 20 Fa, e ¥ COVID-20199M™el @2 ReRid (m)

gauiftd &2 (y) & forerfzor

B9 3fddhel FHIDBRIT (3) TAT YR & COVID-2019 & Al &I IUINT PR JAdifa &
BT 7 A B 2 |
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dR
w1

= dR = yldt

SR THIANUT & QI Uell BT FHThT
PRA W, BH UTd B ©

dezyIfdt

= R() = ylt +B @)

STef B U W ReRid & R qHrde
ReRie & w9 & SHT AT ® | WRMW® ot |
=1, R=03R t=0 FH&@H1 (7) H @I T,
89 S BT A9 UId ®

B=0

B =0 &I FHIHRT (7) H @9 0, §H Ut
BIaT @

R =7yt

= R(t) = ylot (®)

IfE COVID-2019 H8MRI & 31 B H

T fosg o, o
R(T) =1,

THIERT (8) H A R(T) =1, @ WX, &F
T B B

I, =y, T

=vyT =1
=>y=1/T qifd 3@l 7|

YT &R BT AFAN T b fory e
IRd & COVID-2019 Slel ¥e T 3[adhd
THIEROT (4) BT STANT fHar a7 B |

dR ;

a7
R(t+a)—R(t)

= =

a

vi

R(t +a) — R(t)
-r= al
SuYeh FHIPROT H =1 Y@ W 8F Ui
e

_R(t+1) —R()
B I

THIEROT B = Sy B ST R &F
TGHAT <X BT T4 I B ¢ |

¥ = 0.241947068

=0.242147414+0.241947068 =0.484094482
B _ 0484094482 _

IS =T Ry == =
Y 0.241947068

COVID-2019 #8™RI & QRA 8 &l
HHY

In2
tp = —— = 2.862501 = 3
B-7)

A BTH TR W I HE 9hd © &
COVID-2019 He™ I 3 f&9 # <IgAT &l
SUE | 59 9FY 9Rd ¥ 3iffsea aRde &
BHROT T8 <@ | T 3@ & & COVID-2019
TEMRI ¥ Ahhal BT wer 2 9 3 e #

SR B E B

46



Sl IHoia Rig ITed, "TH.ATS R, Jied &l SUANT &) COVID-2019 dfiqdh HETHNT & TSl Bl ... g

arferT 2: 20 fexdaR, 2021 W 8 SHAN, 2022 & SR 9Rd & COVID-2019 SeRic dern
QU &R T A (v)

faetic W |9 e | g el gvic (el | gty <) @
(f&7) |9 (D) |gwi= (R) [ (D+R) qadTe | S (7)
20 faHaR 2021 1 453 8077 8530 8530 | 1.530229065
21 fesdaR 2021 2 318 7832 8150 16680 | 0.630421713
22 fesdaR 2021 3 434 6906 7340 24020 | 0.383216637
23 fadaR 2021 4 374 6960 7334 31354 | 0.288082420
24 fe=daR 2021 5 387 7051 7438 38792 | 0.222328358
25 fasdaR 2021 6 162 7286 7448 46240 | 0.171486790
26 fadaR 2021 7 315 7091 7406 53646 | 0.149523311
27 fe=daR 2021 8 293 7141 7434 61080 |0.134531707
28 fasdaR 2021 9 302 7242 7544 68624 | 0.116667433
29 fadaR 2021 10 268 7347 7615 76239 | 0.098259484
30 fesdaR 2021 11 220 7486 7706 83945 |0.083948776
31 fedeR 2021 12 406 7585 7991 91936 [ 0.161761215
1 ST 2022 13 284 18798 19082 111018 | 0.109712267
2 STFERY 2022 14 123 15842 15965 126983 |0.061193639
3 ST 2022 15 124 10846 10970 137953 | 0.124304164
4 SFARY 2022 16 534 26396 26930 164883 | 0.071088253
5 STFERT 2022 17 325 19206 19531 184414 |0.109010559
6 ST 2022 18 282 39580 39862 224276 | 0.085298230
7 ST 2022 19 286 40893 41179 265455 | 0.065930267
8 STFTay 2022 20 327 40863 41190 306645 |0.018484592
IR 0.241947068

| Estimation of Recovery Rate (y)|

3 1
£
S o5 R 3 9Rd B A H THIATEAR
2 o Afed & g &% (y) urae & forg fosr

0 2 4 6 8 10 12 14 16 18 20
Time (Day)
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TTfoThT 3: TH.IMS.3TR. Aled & URfAD UTad
N S I, R,
5326

1380000000 8530

HepHoT B T (1) B forg

JAHA FHIHRON (1) 3R (2) BT SYART
HRD FHHAUT BT ITUMT THIM & foIT AT B |
FHIBRT (1) 3R (2) BT fAIIRIT F=1 W), 84
T B B |

1380000000

dijdt  (B/N)*Sx1—yx*I
s/t (=B/N)*SxI
di N
ds B S
=>dl ( 147 N)ds
= |- — % —
B S

SURIH FHIGIUT B FHIHAT I R,

9 UT BRd ©
I=|(-1+Z%=
[ar=[ (42 Y)as
:>1_—5+7*1n5+c ©)

STl C U wWoe ReRie § R adhaer
ReRie FHEd T HHHA0T Bl FYB3rTd #, 1" 98
Bl 8 Wdfh S =N (Bl Gl ATHR) Al
I t=0 R =0 daMS=N 8T | §9 A
DI FHIHIT (9) H @ W

0=—N+N*}/—g*lnN+C

:>C=N*<1—%*lnN>

C & A BT FHIHIOT (9) H @ W, &H
T B B

I=—S+ﬂ*lnS+N*<1—Z*lnN>
B B
FeN—s+ 2 ams - onn
=>]=N-— —x*InS——=x1In
B, B

InN)

(10)

YN
:>I=N—S+7*(ln5—
N S
:>I=N—S+%*ln(ﬁ)
Jg 9 99y & U "= gd@eNr 2
MR AR TR, WHA YH H doil A deadr @

3R TRH WR UgI Sffar & a1 dR—€R I
R AT 37T S © |

U=

1. T B AHUUT b ORHE W ER AN Bl
AT Ly BT TAT T Ahd &7

2. HT BH Se —llmS(t)gﬂ?—[ao—\rQ:rqﬁg‘r
aﬁwzﬁ‘sﬁﬁaﬁzﬁaﬁﬂﬁ@%ﬂﬁ
aTofiel &) E=T 9y 2 |
IR &

Gl Ul & IR D folg BF FHIGRT (3)
TAT (10) BT TIANT TR FHd & Sl 39 THR &
THHROT (3)3TR (10)¥

dI—ﬁSI 1
. _yN S
o (2
I=N-S+7 1n<N)
TE R BH U A B b
S=N*s, [=N*i R=N*r

SRl S a1 HHe: gl AfaddeTia
3R HAmfidl & ofer &1 wfaffde &=a g1 S,
[ T R BT A FHIHROT (3) AT (10) ¥ 3@
W BH U o

N % i

d(dt*l;.:%*N*s*N*i_y*N*i
l

:N*EzN*(,Bsi—yi)

=S =i(Bs—v) (1)
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y * N N *s
* In

B N
(12)

COVID-2019 #eMRY & RFreR 89 W
%Y/ dt BT A9 LI BT

N*xi=N-N=xs+

:>i=1—s+§lns

i((Bs—y)=0

>ps—y=0

Ss=2L

B

dggH U ® b

Y Y. (Y

Imax = 1 ﬁ+ﬁln(ﬁ)

. _ Y Y
= lmax = 1+E(IHE—1) (13)

HHHT &R (B) TAT YW &R (y)dT A4
TAHIBHRT (13) H @ W)
Y = 0.241947068

B = 0.484094482
_ N (0.241947068)

tmax = 0.484094482
(0.241947068 )
n

0.484094482

= ipnax = 1-+(0.499793070883984)
* (—1.69356112445493)
= {0x = 0.1536

3 WRd § COVID-2019 & =RH WR H
STTAIT BT 15.36% SART HehfHd BT |

COVID-2019 ®gMRI & 3fd W
foddeTe & T S1d BRA @ v 89
i—0 TAT ST—00 i |

| =1—5,+2Ins, =0
l S ﬁns

(14)

SUYth FHIBRY (14) DI ARIHD WY
A B BRI WR s BT AN U AT 1 el
2| 39 FHIGRY B FSABAET [ H g
BHRA W

§—00 = 0.99

3fely, ST 99 UfeTd SfTETal HshHor
@ 3fd ¥ srforddeeiial &l ® 3R 1 wfaera
amardl faelt 7 feh fig W dwfia & o

2| HHAUT R TUT GAMIRG T @ gUTd
B U AT (R ) dEd § 1aid Ry =

B/y. I8 9 fhdl &1 A=Al (JAaH) &I

_ 1 1
lnax = 1 —R—(l - lnR—)
0 0

gfaffi@ sxar g St Ua ke & ddiid
HRAT & | THIBRT (14) BT ToT=H A&7 & Ui
& ®U H foree w

COVID-2019 #EMRI & 3fd H HHAU

1—soo+zlnsoo=0

:>~Zlnsoo =5, — 1

B
= Rylns, =5, — 1
_ In(so)
0 _soo—l

R, = 1.005033585

(i—0) I TAT FHY (ST—00) 3fd I TRb
ST BT | 37T Toi-9 ORI MRl & 3T
H = AR §RT UT fham SR

el s—o0 WEMRI & 3id (WHHUT @
i) § srfoddeTelia @ G g
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SIR Model for COVID-2019 India Data|

TUMET AT ST A

(S "Bl @ wfdwgarei)

2 16000000

@ 14000000 T & foly Q.31 MRATT
> o ~ o

g 12000000 It &1 SYANT fhar 2 |
£g 1900000 Susceptible FHH R BT AE (B) AR
o 8 8000000 ) _

= % 6000000 Infettive 1) g ReRi® (m) T A4+ &=
B 4000000 o & framr T &) ARG @
2 2000000

A 0 COVID-2019 ScRic ¥ ¥

0 20 40 60 80 100 120 140 160 180 200

Time (Day)
3 4: THAMSIR. Alsd & AHR
(Simulation) T URoTH

3. g5 3IFRE (Herd Immunity) (%) @
I[UTeT

COVID-2019 H8™RI &I b & forg,
SIBIBRT DI 5 STAAEIT BT IUTd HH A
$H (1—1/Ry) BFET AMRY | oeles W 4
B9 W & T afe sfaddeeiierar &1 argurd
(1/Ry) ¥ A FaT SR @ COVID-2019
HEMRT AT &1 QT | Yl SIpTapRor AR
Bl ffogaeTiTe 2ofl | 8T <aT © | 89 9Rd
H g AT H AR BT SIBIHIOT BRAT AT2T
aife  ew sffaEdeeld &1 U (1,/Ry)
A BH B O | s9@ A B b St
B ATl B U (1—1/Ry) ¥ B
BT AR | U AT H ST ]
BT URBIIT HH 2 & | IS IHYRD (%) =
(1—1/Rg)"100 = (1—1 /2)*100 = 50%.

31 TBf 81 B8 AP & b IaAe T o
IRA B Gl TG BT 50% AN DI STebT
ST ST g 81 COVID-2019 FEMRT &l
e & oIy IRA AR & A1—31F IR
WER &) Ig 9gd d9! U B |

4. fadger wa uRome

59 oemyd §, B8R 9Rd ¥ dad
COVID-2019 HeMRI a% | Hdferd uraell &l

A o ReHT s 3 H
JMelRad gt &R (y) &
A Ut fear ) R 4 qen
TR T ¥ Tevee ® fd COVID-2019
® WA WR AR DI Bl STEEAT DI 15,
36% SIETEl < T A HAhd 8T Sl | 39
AT A IE A W & fF T 99 wfrerd
ATl FehHUT & 3fd H rfaddeeiiad =l
3R 1 wfrerd smaral fdt 9 fsl fdg w
Ahfd 81 ST | 8 ¥R § COVID-2019
ARMR & 3fd # ¥ rfaeeiicre T @
TR 260481478 (1380000000 T 99%) BT
TAT 1% AT INT & TRIT 8T | o 4 & woee
2 f& 9Ra # COVID-2019 #EMRI T
57 fed # 39 & FReR R BF | 39 UBKR
T B8 IPBA & b 14 HBRAR 2022 BN HRA
# COVID-2019 #eMRI i Rer iR 8RfY |
3id #, 20 fadeR, 2021 ¥ 8 SIFaAR), 2022 A
D bl BT STAN TR Fold- A=l (<0)
B 74 U [HAT © | $9 A H SHBI AT 2
g1 WRd # COVID-2019 #E™RY & 3fd # 1
TS R @Y 0T b R ® RIdr /9
ST 1 | B HRT & R HATTT T
S Blufh= Yafdel | ga STRie do
TAIMERR. ORI Aisel &1 SUANT R
COVID-2019 #eMRI & 3Ndbsl &l eqI
foar 21 o4l eafy @1 wiosmarl & are
39 HAfed o I8 fe@mr g & 24 HRawy 2022
Pl 9Rd H COVID-2019 A8MRI 310+ RreR
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WR UYgF SNl | S Wi & 57 fa7 @18 A1 31 HS 2022 BT §9 HSHRI BT 3 & SR |
USTE AT BT AT A 2 2 AT U Alh HH A A al AN DI FHMAT BT | 37
H, 39 UEAl BT ATAM DHad JARCI—UIAIR I ATH BT SUANT B ol fbar A7 7 | I
BH BH Y BH 50%¥RA DI SMEATGT BT SIBIBRYN B DI Yag= B dl 89 COVID-2019 FeTHRI
Bl AP b © MR WRBR TAT AN BT H Ig 414 S arsdn g b Ioi= A1 Bl A4
T S BT, SIBIBRYT HRIGH & ARIH A Pifde $I PRI BAT Ia1 &1 BicH B8R |

TIfTBT 40 T Fhfad COVID-2019 Al & A1 UH.3MS IR ATSA

& ST HehHd ATHAT BT JAIHD I

IESICD qHI [T g [l A | srgara gite
(fas1) [dmenm | g 9¥er | =ar dHe

20 fdHaR 2021 |1 5326 5326 5244
21fddaR 2021 |2 6317 11643 11893
22fdHaR 2021 |3 7495 19138 19232
23fdHaR 2021 |4 6681 25819 25219
24f¢HaR 2021 |5 7681 33500 32663
25 fdHaR 2021 |6 9687 43187 43325
26f¢wdaR 2021 |7 6531 49718 49537
27f3HdR2021 8 6358 56076 55726
28 fdHaR 2021 |9 9195 65271 65432
20fddaR 2021 |10 13154 | 78425 78346
3ofdHar 2021 |11 16764 | 95189 94345
3fadar 2021 |12 22775 117964 112551
1STTaNT 2022 13 27553 145517 143388
2SR 2022 14 33750 179267 182673
3STARI2022 15 37379 | 216646 222723
431112022 16 58097 | 274743 276485
5STARI2022 17 90928 | 365671 367716
6STTARI2022 18 117094 | 482765 481204
79T aR12022 19 141986 | 624751 623045
85T aRI2022 20 159632 | 784383 781009

o 5 T AIfeTaT 4 W < € fb T AHHT COVID-2019 F™ai TI1 IR
T3S ARATSH & AFATT HhHd A DI AT ST SRR 2 |
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T HHFAT COVID-2019 ATHET & T TH.3IMS. 3. ATST
¥ ITATAT WHIAT ATHAT FT JeleAlcs AT

;5 11 5 B A | B 1 S S

1234567

Eﬂ 1000000
E E 800000 M Fer=ft ST gqee AT
T
E E 600000

D}

(E 400000
E o

200000

£ .

8 91011121314151617 1819 20

gag (f&er)

2t 5: TR HehfAd COVID-2019 Al @
A1 THIMMS IRASA B AFATT HhAd
AHE! BT JoTcHd FeTT

YRS R w1 B 1w 20 fovdar, 2021
A 8 SHAN, 2022 TP HRA & COVID-2019
P IAbs! BT SUANT fhar AT & | IB 3fibs
HIXd fﬁ TR H-’)IIC'HJ, DTl dLdT \_!‘ﬁqu

Biufdh=a JFEfGer 9 fog 11 7 (2,11,12) |
fersepe

39 ST H, g9 20 faeR 2021 9 8
ST 2022 A& BT COVID-2019 & nidmsi
TAT THIMERMR. ORI Afse BT SYANT
fi gom uoe S @1 SeIaE fhar g
Ig Afbs URT & WRY HATTT TAT S
giufde A | folg W 7 (13,14,15)
| THNSSIR  WOdREee d4 I8 feamn
f& COVID-2019 HERI &I 3r1d | 57
fel a1 Ra # I8 W@ Iud RReR W
gl TRgd 39 Hied & gRT I ST

TR AT B b ART B ol ARl B 1%
AT HEMR | wIfad 8 *iR HhHIT B
T 99% T BT ICOVID-2019 ARHRI &
RS H 9 A B QA B Bl 9 3 faT
21 39 9Hg 9Rd H 3= dRTe & BROT
JE <@ # 37 @l f& COVID-2019 #EMRI
A ApAdl f6 d=r 2 |9 3 faT H o
B & | difetdl 4 9 W g fPb, vfawy #
COVID-2019 & =14 #Hel &I Jfasmaroft &=
H IR g WERE g BN |

offer U H UYH 3idol @ Bt AT D
&t ersraet

Alphabetically sort- | qofare g,{jq)mq &5
ed terminology in srearach

English

Epidemic BRI

EUposed RISIEIES

Herd Immunity ‘53@' gtgf%ﬁ

Incubation S
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AR :

39 g 93 H Rad AEE T A1 B 8 BRI D [l Uh AU SUEA
(Approach) &I uxdTfad fdar war & ST f6 geRrgd ufhar (Tterative procedure) TR SmemRa
2| Rarfad fafyy wfew & Sudter e faftal, S uRuR& uamem faf (Traditional Simplex
Method) 37 @1 T # AUeATHd e q& T T &I e A WA B & @ Yol Ve
fafer &1 AW Meewaisl TSy, @R, UlSiiEe dT .8, ol & SUAMT & Ui 3Rl
A AEeR g1 T © e daved 39 A @1 WRad dnmHa aHemiil wR A, fhar o |

Abstract:

In this research paper, a new approach to find the Linear Integer Fractional Programming
is suggested, which is based on the iterative procedure. The proposed method is more efficient
and easy to understand as compared to the other methods available in the literature such as
Traditional Simplex Method etc. The name of “KKL Simplex Method” is due to the first letters
of the researcher’s surnames i.e., N. W. Khobragade, P. G. Khot and N. K. Lamba who first
applied this method on linear programming problems.

A o g A=Trcqed I FHRT, & & Uel Uohel fdfd), gea¥ 8l (Optimal Solution),
quies &

Keywords: Linear fractional programming problem, KKL Simplex method, Optimal Solution,

Integer Solution.

1. UxdIder

& MA=Trctes AT a2l &1 S5ed, 39T Ud & H 3 UMeAd @”I (Non-negative variables)
B A1 XRIP Bl & = §I & I Bl DI, QU T 9P Fa_ei (Linear constraints) &
A1 SCAH BRAT BIAT & | =TT YA AT g et gl fog 8T ush aarasiiRe fa9d & |
f=TcH® IRITAA &1 YART; §aR 93 (Communication System), 79 fdsi= (Military Science),
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g&§e (Management), S@RT (Industries) @I
I1e (Production) saTfe & SfS! g8 fafder
FaRwnelt # fhar S 21 BY weddet d
W fF=Tcwd T Fael wr =
qob-lpl | BA AT & | qd 9 =T (1), A=A
g 3= (2), f&d (3), 919 U4 39 (4, 5, 6, 7),
TIBY (10) TAT Tld Ud 3 (11) o FA=rcId®
YT TR B 8 fhaT IO 399 FHferd
eRIg fAfEl g @ | & & el Yaper fafey

Uel U fAfer T s @ foy g g
IETER0T U fohar T 7| oofd H wWe 5 H
MY U BT pY FHIRT |
2. INae U FH=T B v B B
Ta Uepen fafer
WERETS T4 3T (8) AT BAR gRT ol
MU HEEET @ uvErd el WRaws urmEe

THRIT & SAH 8 Bl U dRA B

Arfec #§ Sudel 9dHad fafdr g | @ieRrTS vd
= AT O TG 3T A B T IP 59 fafy
B WART BRd 8Y AR UdBR @1 TIORI
YR AR &I 8o {6l & T aaameli
BT IETH B U AT 81 3 ISR Ui
IEdH B Pl e H Sudel 3= fafer
O Sy Ay, e fafd, faf= faetu=
faftrl & AT & wHIfora o fohar S Admar
2| ERATS Td 3 (8) 7 Rgd dgrimEe
AR BT & & Vel Vel fAfe 3 8l TR
a7 | WIRFTS Td 3 (9) -1 Wt Hgia 9
TG FART B W B D U Yo fafd
A g a1 g9 Ugard 99 Td WS (12)
T 952 RSP I FHRRAT BT D B
TeT UepH fafe A &1 uRqd foba |

39 Y U H, I S A
TRAT B & & Vol UHeT Ay gRT g fod
ST @ fademr fear ST wRerfad 21 9
TF BT WTed AR € E@s 2 7 s
YR GFRAT & & & Yol Uper fafer & &a
P o | TRT aren & Y ' @S 3 A
e F~Ts I F9RT BT J=xarfdd &
% U vadl fAf 9 g fhd oM o wwifed
e g @1 T 2| s 4 H wRAnidd & B

TROT &

1. WW Rap WU THRT BT TR
H®YUT (Mathematical Formulation) &g
ST @Ry, Ife el e ww En

2. ad U GERT BT ST Hod
NABTHBRT & w9 H AT ARV | AR
S Wl <LATHIBROT & w9 H Bl ol
IY (-1) I TN PR FIYLH AfBTHBIT
¥ aRafda o 2|

3. g UUmH FHRT b AR D WY
H A M@l & AEawIdd] YR
AT RS B8F Ay | afe faw
BT H VAT F8 81 dl, 9 IHET |
T ATIIRAT Reb A & AT
DI FAHD g & oIy (-1) | IO B
2l

4. a1 Rae g aaw | affad ad
DI H AMILTIHAT ITAR =IAATIID
3feraT SMEAIRe ARl Pl ATHA B §U
THIBRT H gRafdd wxd g |

5. <1 T XRIP AT FEAT @ forv uRfAe
T B U ARV 4 TR 991§
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gfed (R) | 3memy [Z| | .. Yn S| Sm | gi@oT g
W

IEC 7 1 ) Cn 0 | e 0 W
Ui (R %)

A gfad S1 0| a1 | oo A 1 | e 0 by
(Ry)

ajﬁ;ﬁ-q S; 01 ay | oo Ayn 0 | e 0 b,
ufeRd (R,)

mdid@g | Sm | 0| @ma | A 0 | e 1 b,
(Ryn)

IRMe & @& Td IRVl @ ran
TR &

(i) S Wed  (Objective function) ¥
arell Ufth (R*), S2%9 Ufth dHearrdl 2 |
(i) Ry ¥ @@ R,, & @I GRhdl, IR

URRAT deardl & T eRe H§ i
=RI & ol BT forar Sem 2 |
(iii) SIRIh ARV & T B AR TR
2
(a) AR BT UAH TR ST R
FHEATTT B |

(b) fgdia w1 (MR =R) § FAATRS

(Slack) U@ MRS (Surplus) =RF
&I aftafera far = g |

(c) AR &1 ARIRT W™, I Had
(2) % wnthe fafag =_F & Joniel o
AU &A1 & (S8l 39 W B
U 3[aUd 1§ dH ¥y 9l ufnal
» fau ag o 8|
(iv) SFaRmEi # affferd fMoias @R SF—smar
RN & idia efa feg 1y 2
v) @ 18 gwd uurE w@Er o
MATIHATTAR AR E (31qdT / 3R)
P4 =R (Artificial variables) & oI,
URM®H & & Tl ARV H 3PS ST
T B |
6. 314, SCH UNIE (Optimality test) &1
NICREISIGRINGIC I

(i) AT URMS URh &1 IS JaTd g HD
8 A& 9H B $aH ¢ |
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(i) afe T 981 8, a1 39 A B IR

fPd S @1 aeddar 21 8 & guR
P ST & ®HH H Z & gAaH ROTHD
T BT T PR & | 39 ONP & AT
W] gl Afee 3Tell YRIghd & g
gaeft Afder (Entering vector) BRI | AT
y, TR Afewr g1 9@ p, W H Igad
gD T BT FI9 B © | A1 T8
I ayj €, O Sy W H Rerd g1 o
3Tell GRIGRT & o0 gy AT S
Pl 31add (Pivot element) Td TUAITHT
afeer (Departing vector) & |

(iii) 39 Ufshar @ 99 T@ RPN S & o9

REEESIN

3. e Yot Rreere Jaw=n & fow

D P UA Uk faier

T WReaes quries A=TTces TRITAT FHRT

P S Bl BT UTT BN & = =oR0T & ¢

1.

Qg Wew =TS U FHRIT B
ST Rg® wrme TRl # gRafid e
2| g =TT AU TERT B 37
H orfiret XRaPb B Bl 1frHad der &
H ugeh WRad el DI YAdH d wY H
foree €1

gl Rad U TRl BT St
et STBTHIGRT & WU H BHT AT |
Il I AT GATHIBRI b HY
q B Al W (—1) ¥ IO BR HAuH
rfrpaHIeRer ¥ gRafid &=d B |

WRegw IO THT B ARET D WU
H wfe @Il & Sawhdal b

RIENEC eI CI T GO |
3IRATHDT H VAT &1 8 oI, S AHBT A
AT ATIIRAT Reb A & AT
DI GAHD T b oY (—1) I IO B
=

4. Hol NRasp e qedn § Afraferd wd
AP H MMILTIHAT ITAR =IAATID
3feraT SMEAIR® ARl Pl ATHA B §Y
B0 H aRAfTT B E |

5. aFl Rgdw ARmAET SRR & o @S
2 H U AR IfH—3e & & Tl
RS AR g 2 |

6. D g WU FHT BT §EAH Bl

P B Ul Uyl fAf I U B 2 |

7. doeEnd, fedl @R b1 =S A uTe
g ar 39 fafy HareE @& gRT oie
A1 ¥ gRafdd & WRaw guiies H=res
AT BT SECAH &1 UG HRA B |
WA AfhaT &l AHSH & oy 3FTed

s H Uh GRNIY IaERY Ud fbar o

RET 2|

4. TR 3T
=1 IRge qurtes fA=Trctes ST FHRI
R R #=d €

SWRH 99T HI  Rgd gume
et # = ueR faafsra fear S &

FFam 7 =204 4 () =

T 4x 481,44 Z,

(AT

S|z

st&r N = Numerator (372r) @ D = Denominator (&)

Y 2%, +%x, <3
4xy +2x, < 8
G X1, X, =0
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(N)3TRdd Z = 2x, + 2x, (D) FATH Z = 4x; + 8x, + 4

Iy -2x1 +x, <3 Iy 2%, +x, <3
4x, +2x, < 8 4x, +2x, < 8
aar X1, X5 =0 aar X1, X5 =0

SWRIh FARIT (N) H ATARIGATTIR FAATYRD @RI BT FHAGL DI TR AARIT BT
gRafid wa 7= BT : 37feraa

Z = le +2x2 +0$1 +052

-2x1+x2+51+052=3

4x1+2x2 +051+52 =8
X1,%2,51,52 =0

gfed R IGIE Z 1 V2 S1 S2 AL R L]
g
Ry VA 1 -2 -2 0 0 0
R, S1 0 -2 1 1 0
R3 S2 0 4 2 0 1 8

URM® & & Uel AR ¥ W 8 b Z BT FAdH FOMAD oMb —2 © Sl py Iy, T4l ®
A 2 | WEed: yy O™ B T J9el AfkY & [U H B © | 3 y; W b Iedad gD
AT 4 BT TIT BRI & Sl fh §, @ WA & 31 S, AWH AR 8 TAT 4 DlcAD ATIT ¢ |

AR 2
afga | 3memd Z "1 Y2 51 52 et et
ey

R, 7 1 0 -1 0 1 4
2

R, 51 0 0 2 1 1 7
2

R Y1 1 1 0 l 2
2 4
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O AR 2 W W 7 6 Z & REATH RS qOld —1 8 S p, W9 & GId | I
y, T BT I Ta WY & ®U H B T | M y, W9 b Seaad gD IaIT 2 BT AT
BT € O f §; F FTa 2| o1 5y T |l § qer 2 Bleid NaId ¢ |

AR 3
qfea 3TTERY Y1 Y2 S1 S2 arar gef
T

Ry Z 0 0 l E E
2 4 2
R, Y2 0 1 1 1 Z
2 4 2
Rs V1 1 0 -1 1 1
4 8 4

IR 3 A W g & uRfME ufh & @t e gt €| o U8 g SRead B e

TRAT (N) 6T AH 8 x;= 1/4, X,= 7/2 QAT Z—1 = 15/2

AR (D) H SMITIHATAR FAATRS RN BT FATIY B WR RS & & Ul RO

=T TR BT
URf3e B B TA AR
o9fga | 3muny Y1 e S1 Sz arat get
ory
Ry Z -4 -8 0 4
R; Sy -2 1 1 3
R3 Sz 4 2 0 8

TRMAS & & T ARV A W T 5 Z BT AdH FOTHE NS —4 B Sy W9 D
T | A y; W BT I TN ACT F wY H G 2| I yy W D Ieaad gATHD

NAYT 4 BT TIT B & Ol b S, D A © | 3T SH3THT AT & AT 4 BieAd 31aIT 2 |

AR 2
gfga 3Temr Y1 Y2 S1 S2 1T gaT
IJT

Ry z -6 0 1 12

R, S 2 1 1 7
2

R; y1 1 1 0 1 2
2 4

59



UGC-CARE Listed Journal ISSN : 1549-523-X, ToIT=1 WahtsT - fori wel Wreifirent farl sivfer, aref: 20, 3o 3, S[eiré - faaman 2022

O AR 2 W W 7 6 Z & REAdH RS qOTE —6 © S p, TH b GId | I
y, TR BT I AN ARy & U H IR § | 36 y, W B IoadH IHIHS 31GId 2 Bl FIH
IR & ol fh §; & ATd 2| 31§y T Al € T 2 Fleidh 31adq ¢ |

Aot 3
CIEGI 3TN Y1 V2 S1 S, 1T geT
a3
Ry 7 0 3 5 33
R, Y2 1 1 1 7
2 4 2
R3 Y1 1 0 __1 1 1
4 8 4
IR 3 9 W 2 fe uRfe dkh & 9 5. forsed
OIS FIHS & | 37T I8 B SCH © | 37T TR w2t v A W Rrtrore S

(D) BT SR & x;, = 5,%, = 2AUZ,= 33

Ird: <1 s IRIb fI=1cHd WU THT BT
SCdd B

x1=l,x2=%(_‘|'2ﬂz=

4

[
ul

I+

w
cﬁlv—‘
ol

3

o arfec & Sucter fafay At & smarn
I Ao fhar o gadr 2

feg T8l &9 =R x; 9 x, P YOIId 8 A1
I T, Tl 0 < x; <17

3< x, < 43 fafqy Aol & qUife g
T BT TITT B ©

(1) x;=0, x,=3 JATT A

(2) x;=0, x,=4 G gl T8l
(3) x;=1, x,=3 T B &
4) x;=1, x,=4 T B &

I7d: <1 g IRIb 1D WU THT BT
SAH YUl B ¢
X =0, x,=3 T BHTH Z =2

THRT A & Rgd AT Gl @
IMABSTT B B B T TdeT fafd &t
STINT R gAA &l U fbar T g |
g =THe 9 I R @ fog
A QT fafy @1 gaem | smerdhd
P AT WX WA I GRIGRAT
4% & Ud Uhdl A gRT geddq g
I fhar ST Wahdr 81 sHd AT g,
T & Ud Uhdl Ay wHee @l gfe |
TRA qAT Ifd Tt B | yRarfad fafer
AR BT w9 T §id s arss fafdr
@ o1 | B Waw gories =i
UM I &1 §a9 8 Sd R
# s Feh & | MER BT e fafy
H IAP GRIGI H Y =TT v
(Fractional constraint) SIS ST 8 e
e fafy &1 wEnT fhar S @ S
fafr &1 iR 31fds B3 q=rar B 1 54
U g9 Y # u_e gREfa § e
UhH BT SUART &) & o b g=anfad
fafr 4 @aa ge & gARigla d uRey
(Bound) @ RO BT FANT foar w1
=
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ofer U H UYH ISl AR B AeATIED

Bd eraractt
Alphabetically sorted JOTHTT T
terminology in English | & sreayeehy
Artificial Variable FHH W
Bound gRey
Departing Vector T TR
Entering Vector a9 TR
Fractional Constraint AT s TR
Iterative Procedure YeRTg Afohar
Linear Constraint IRTH TR

Linear Integer

Rg® goIieh

Fractional AT I
Programming

Non-negative Variable |zzoreres =
Objective Function I BT
Optimality Test SSCHT UNIETT
Optimal Solution gdyq 8o
Pivot Element PR AT
Simplex Method TpyT Aty
Slack Variable REAAYRS AR
Surplus Variable AMIRTRS =R
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HRART &Tel URFNRT / Indian Knowledge Tradition

[CEIGREE RS Dl Es ]
Scientific Ingredients of Indian Culture
ERIRIERE]

Pratapanand Jha
WHER U4 fe9® (Geakel sThiifcdd), SF (ThTafid)
gfeaRT T IS Bl Beg, STFUT, A8 faeeil—110001

Email : pjha@jignca-nic-in

ARIY

A9 AR BT BT AR & | A9, o1 b1 a8 91 § O/ 9 sferar s
S HEH ¥ 3 AN b Ugardl Sl Ahdl © | FeFIT W Ul FAd & fb AR fIeT B
HY BIP! [AHRIT o vd I9d NG 9ot U 3 31791 91 I 8 Ua © | ARH 3R TN
B AR A6, F97 & A1, AR IS99 BT A HRAT I8 2 | AR g BRUT B (B
YRA APl B Ao~ IR ®% Wed 9y Urd & 39 o™ § {O Salsxvll b WAl
IR H&PIA & AT U8e] BT UK d B T YA fhar 17 2 |

Abstract

Knowledge and science are the foundation of Indian culture. Science is that part of knowledge
that can be passed on and presented to others through logic or experiment. The study shows that the
Indian sciences have evolved with time and experience. Its fundamental principles are still relevent
in today’s context. The parallel streams of theory and practice (experiment) have been comple-
menting each other. Perhaps this is the reason that the tradition of Indian culture existed since over
several millenia, uninterrupted. The present article is an attempt to present scientific aspects of
Indian culture with some examples.-

P areHd # A AR IgE 3 S e M- yeR & el # gurd—gers; wu A
TRh 4 I € | S eI O U GRS dd, AAIfaEe iR sTH-HET A&
2 | TR §H 31Hd, 19T Td ST & AT & fiefdl W81 8 | a$haus & AR o &
39S € — W SR JgWa | TRGR J1F ¥ I S T ST 3R TIRT ferar gIe gRT urd
ST IHT FHEATTT 8 | A BT 98 91T R daf & A1eas 9 uqd fhar o 9 a8 fasm 2|
HRBY & ATAR —

Arer e fasm Rreuems™: |

3T W & W H ol IR fear S, S9 fauR QiR g9fg @ 9 @Ed € iR suae
3ifaReh Riew a1 I & vy &1 gfg B e Fed © | SMUaRMER] e ARATGRI & AR,
TE—AE B G F A1 gfg BN 2 W FH IR 79 Td Tahrrar 9 o e W S faRy
Y § W AT BT 7 S IS dEd 7 | yaferd Wi § 9 e 9 w9 9 S &
3t # &R fagm s v fRad g @ red § Wy 2rar 2
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g 3, fISiuRe IR A

ARAT AERPIT & Haw § a1 Y - T

e el W wHE WU ¥ fauss fhar 2

TG Pl Seelkd HUA: Ha Usel VaRY HTEIv]
# foerar 2|
THRivpiadia Rieurt+ | s ar |

UCRIGTHT AT AR |

3R gR1 T Ua FHfaar a3 2| Reuar
ST g8 W e ©, d SRR DI Gl B, IAD]
BT B ATAR ATAR B & | HHidT e
B Th T I WET b wY H I 2
Rreq w2 &1 WA 2| S @B W eEE Bl
He™ G118, 98 WPl & | WRAE AT
% IR, Ud e AfRh (STaTeAT) BT u=RA
TAT (IRHATCHT / $5aR) Bl AR of ST © |

gRex JIdidR & Tl H, "WIHiT Bl
T § 9 A1 gedl g8 Rfa | wadr |
AT & 4lfdd &F 3 AR FRpla I ARID
&3 &l yufa gd el 21 . fe ff <2 9
AP IHS F ol JFRIe A o gied
PRl B | ARIQTIRYT AT D IFTAR T[T
Silae H ARl DI ARG PHeAl BT S il
T | BT BT TR g & T ©U I B | B
Bl HT 3R UT0T el S ol Pell IHBT INR
21" IR W Jad: R 14 2d8R &1
I 3 |

T witifer grr W@, srwremh (3
3R aTet)

WP ATHOT BT Y 3fdd U 3R
Hecqqul ¥ & | dfdd Al Pl W& dA &
AT QR T BT ST d@rd gY, urior |
HEpA AT & dehlel- Wod & YREpd U4
Faf & & Seeg 9 9w & fafi ergal
vd "eh Tl eafi—favrT (@ ).
A (ds, oW, faem), ue, fohan, are,
form saafe dom S99 Iragwsl BT HTdYT
TRl H T € | TR & 32 UQl &l

JAS U § 38 | 220 T% GF T | 39 TR
ST # S 3y, S Ul iR 9
AR 3950 A €| SRl WX Herf
FIARA & fOqa aiidd I71 g IR g3
TAT aIfddl TR WA ol &1 faere faaxo
A Tof HETITS & | Weld ¥ 3, d1fdsd ud
HEMTST <41 A w9 H U o
FEART © SR IABR TIOHI, aldddR
HTIGT Ud HHR gaolidd — Ml ATHIT
& PHMN FEdM §1 ARl BT uRaw
U W KU TAlh & SRR 2| HEMS
H TR B HIIG—URYG—IH" HET 1T
[T 9 grex 1 afee dfRart & o 3R
T B SAFHAT BT U FETER fhar o |
TRl # 3 gararal @& Hal iR Al B
<ferarer fear 1| SR | IderdH, Idhe,
AT, Y, Tetd, WRgISI, ®¥aU, IH®,
ISR, AThaHUT & Seoid Tifor= 7 faar
S| IO T ATHROT WIHA AT BT AT
GeH TAT IS fITeor wRar € | @ Bl
TeAar W & f afeat e o s et
3R SUMREl & WEl APRN R HH b
ST RET | I8 B9 GHI B dierard Bl "D
YT &7 O qUF BT & 8, SHD AT &
dfee epa IR AP & & TR &1 A1
qofe orar © | F8f d& f wforfy 7 9 @
AT H—HTRG TIRT TR 4 Threr STeTl 2 |

AT WRENRT & s ud avra ol
fovg & wu ¥ &1 afew @ & wU # fAed
g et MR weRT # 3 fawy srafifea €
STd &H STeI—arel & ¥ i g s
TS e & IR H qd FRd g, ar Axerdl
@ HRUT §H |AS el Ui b gH 0T A
SUART R 2 2| 89 o0 & b gererd ud
I Hed UUTell &I SIHR 9Rd H fdhar
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AT AT | I BT AR AT 9RA H g, Sl
o TIfTT &1 7ot 2| b g uar 7L 2 &
JeRgA H SAfcd ToEmRl & fog T 9gd
el ad TN fhu S1d o | 9 PeeRgd
T & WU H 3ol A U §, fo W
wY ¥ Sy, TR iR e § S
Teee B gfud fear ar 2

gl dRE dersTl H O JereT iy,
IR el =i SR SAifay &1 Icpeedn
®T I@Ifhd HAT T | G T & Had
SRl 3fqdds offe # fied & | &
farm @1 forRaa sfoem amiwg (475 %) &
IMRIMETT AT T I U™ BIAT & | TGURI,
REARR (505 SN B GARTGII®HT, FTER[
(550 SWN) & FERGHCRIG, WA 1 (741
qE) B eferad), 7R (8 A<, HHAed)
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qoy Uhaed | fgaad CREEE
¥4 | YSd YSdH 9cd
H | US g3aq gsd
SLHGERSIE UoTq qoTH
TS TBR

(qcTepTet 312l H — SEH UST — |: 393 )

9oy | Ueded  |fgaew | 9gaed

UUH | 31U3q UGAT | MU

TIH | JUS: JUSAH | NUS

I | 3U3H 3UeTd | U

fafderg eR (T1fRT @ 3ref # — I geAr
Y~ & Ucsq | )

qoY | g fgaed | 9gaa

YH | Uoq uoar | Uoy:

qH | UC: TSaH god

STH | USTq I3q uoH

AR WRpd URG ST U AP AT 4
diedr @1 3R ga1 =Afey | fe feorg arfory
FTEROT DI AR qdl Rgradial &
AR UGAT AATSY | AT BT SFFRPIY B
Al g oRAT ARy | o fb wer T
2— "SRl SHTHAT SFREINT STfead” |
ATl 3R SFRBIY &I ARF] FH &
fth B AXpas AT © | ISR & Al
BT B wEol Qe gR1 A= gexen H
Rrgraagd & w9 # waRerd f&ar T 2 |
RIGI® el & TaRUIl & ST AT & J&=
A9 d<d 9o, W= g are Bqg EfRId
IR & —

%) gof uReg a uifie™ &g — HSIaRT,

AR YR |
@) @S © UH — &G S uriore.

PROT B FIW drEiqd 9T 2 e forg

RAgTaaal # 37T 37T HaRTT 2 |
1. AT g FaM TRAA g THN THR |
2. el g FIH AGHUFA 7g IS,

YHNIT |

3. e 8 sregadeRo |

4. eI ST 8q — Afgadaso |
afgauaRe # 16 UBR & uae 3fff H
YT BT & ST A9 — STucdTfafddRI=T.
off: AR, YIBR:, Ihrerfadr,
AIQRITHT, AfNer, [TeREid:, S
PR, ISHHR:;, BAANDGR:, SHAMIDR:,
TIARMDGR:,  Haqrerier, AT,
YR, wRrdRm:, wnfeen: d@ ¢ |

5. sl W=l & g SHH g —
I JHIT |

6. AW & AN AT T TG
TRV (V1fS, 3feTie, SJerane, faar.
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faremrer e, AnTer el ERp Bd AR

fe, wanfe, garfe, verfe, awife, wafe, =Rif)

7. ADRIEN B hIaeadmRre ufshar (g,
A, I+, ISgd, AN, HUsdle,
SIHYS, IR, HTadHH, B, AThIRTe) |

8. urgell & fafr= it & s =g T
AT Yada-iihdl, STRGpa  Hihar
qqT IUNTE ITOT UfhAT UISdH Bl ST
AR | ot & forgwl & IId &9 Bq
UI3d DI U BT oIS ITRIa A
7] Yol ey | §9 UBR A UGl & 34
| JHRON B YT R ARk AL AT
H =R B IFAAT UG PR ol & |

SO, UIT UG [T & WANT A Uh
foar &R v W 3Me weal &I AT foha
ST hdT B | ST — 3T, 3IFTHA |, TATTHA,
JENTR, SedIf, SMNIG, TANTd,  STHN,
AfeRT, |, §IH, G, A, g,
BITIC, FITATBROT 3T |

geqT—
3UAAT-
T + AT = JNTEH (3710)

g + T = UARTHAY (clie)
|+ IR = I (| Fer )
g

P AT~

Po] + J9 = Bl (PR BT A Tl
I + TP = fegA (@ @ forg)
dfegd -

RIS dfgd Td— 31Ul + 7] =
YR (1%auld Dl H )

Threnedd dfgd Tad— S + 370

= ST (BRI [T IR )

IAIRITP G TII— IGRR + 377

= JfigraR: ( SgrR aT & )
A Ifga Tag— TEY + A

= eI (98] I < g )
faermeds afgd go@— 3meRT + 3

= 3TeH: (R ¥ 9T ol Uare)
SEBR dfgd Id— 31eT + o3&

= aff&rd: (Ul & Wl arel)
JERPR digd IaT— T + I = 2T (Y

EARCIECRECIH RGNS ECI I BGI 1))
BYAIHR digd Tdd— TSh + Idq

= sdha (YL U forg SuArt dds))
SAEeR dfgd Iaa— JQd + 33

= Ity (AR 9 @¥el T a5 )
AAAREGR qlGd Iedd— §T=IoT + afd

= STEIoTdq ( STl & |HH )
qaATEd dlgd UId— JaT +

= A (T 979 &7 SRR Ed)
il dfgd g@d— T + 7Y

= A (TIRIT arelt &fn )
e digd gaa— fbq + dRie]

= g (P9 PRI ¥)
TR dfgd Iaa— ered + aHY

= ead®: ( Fa e o+ )
RIS dfed AR— 35 + B

= Igd: (AT

S g

ST + T = ISl (Fhv)
) aAAfTATT 8 — BRD YHI |
70 M W & SURTRT ATHRT H

Ry g fh @I Ao SIS THRoT

eIl BT Y W HRAT a1 |
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Bl BRb — M TSfd /M Tear 2| )

FH BRH — TGS Usfa (M YD
el 2 )

FROT HRE — M SUAA J&ID Yol ({4
SUTH A YId U 2 )

HIEH BReb — 4 Weldrd g+ ard (@8
g & forg o= <ar 2 1)

JUTET BRP — ged U3 udfa (ge7 A o<l
firar 1)

yT faufch (Frere) — X fUq: A gERe:
AT | (R & fUaT T AT TR o7 )

TR HRE — : He I (g8 TS5 W
JaaT 2 )

URfE AxXpd H Iuer H 3 are
TATATT qTRT —

1. WA e ARG ? (3 b g7 — gfoatsT
H)

2. WAl % IRT ? (mu Hedt §7 — ENfere
)

3. 38 IR ARA | (H 3F )

4. ¥aa: M fBH ? (MudT AW & 8 ?)

5. 9qT: A fbd ? ( MYBT A R -
EfereT #)

11.9d1 HRA IH /TR Feafa? (@ e

g H e 57)

12.318 ... I /TR ey (F o g

H Y& 2 )
13.9a1 & BRI AT ? (3T T B HRd

27)

14. 318 Rreras: / Ruferar el | (7 Rrers € )

15. 9T Ao gaar ar ? (R AT AT
foam ?)

16,319 318 oM daar | (811 H9 Ao

feba 1)

17,998l 419 paddl a1 ? (@1 A AT
foam ?)
18.31T 318 “IoiH Haach (81 A oW @)

foram 21)
19.99q: T[g Ad AT A~ a1 ? (@1 MUD

WA Al B B ?)

20.39 79 2 W4 gufer: Afka| (BF | R =R

#F ) e 2 )

AR AT Bl =T AT B ST
S I | I8! HRYT 2 b 3rer A1 |l
TSI H ARG & ¥ fAerd € | <férr &
Sfqor aRaR @1 1 wIurel o WBd & wl
DI S AT H T B WA DI G b
SSAT, PO, TSI, I, SeTS HIITE HH
q & el 2
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ST JHET / Series on Knowledge Transfer

clpIdsel A g 3igaie : B Ahod gHa
Translation of Popular Science Content: Some Experiences
ST, F Y ABT IR
Dr. Manish Mohan Gore
Scientist
CSIR-National Institute of Science Communication and Policy Research, New Delhi-110012

mmg(@niscpr.res.in

ABAe oied, fas §aR &1 U if Rl 21 I8l e’ &1 a1l dnT A1 sme
H 7| IR AU & Sidld uRe AnRE H A= gftedivr (difhe geiasr) &1 fae
JFeyaT A ATBHFBROT HI 2T G941 b Hifold dwaed (3Tgesa 51—A(h) Faa faHar an
2| g iR wenfia) & 81 B wfd & TGN BT FHEeT G FE H ASE eI
F1 fadmr BT 8 ABAEH oEd 3R 399 Wit & 1 o1ed deg B 2 | E 9fd omw
IR AT9RA ¥ UIIOTh AR (A= AR BT Gold B SHHT UBRH g1 gHKdl a1 g8 2 |
9 AR BT R PR 4 (A= A2 & AJAed AR FUIad] Bl 3789 H[Hal el o | &< 4
IS AR &R WY U3l & 31aIs & QR AJATGD] DI AP BISASAl BT AHAAT BRAT
ST € | 39 3ol H oRkgd J Al A9 |t AR 2 TS & AAE I IS AU Biaud
31al Pl AT BT 2 |

ANfSHBeT T T TH gairat

Al I Aifecd 3R 899 S SNy AIfee &1 3are dxd 9 ol Ule ! favgawd H
PIs BRIc | R Y Al WG Bl IR XA Y AN 99T H AT DHRAT Teb g1 Gl
BT © | Y U8 YA fham ST sufard 8 fb argdre o 99d qof IS &l faugeav a1 Sqal
9 H B geelrd 7 fbar Y | dadl Agdra Bl YRIbRoT BfUdbr 8l, 59 R & G
3MMaedd 8, favyasq ¥ ragel R T8 |

gd ¥ Hel IRgel RN YA e R (AEHTHINR) & STl AR Gl
@ IIATE HT TR e e Sfafa welam, wuivor, veroh, Siaweiell & S 91 (83T 3T,
HER, AYHE, IHAM Q) I IS Sfcd Jau faweyondred |l gl off | g77d Jrars
& AT H AT DI U HAICT BT AGUTA Hal o o urs &1 Aifetddr &I w7 fby fa=r
TS TeRdell & A fE) rgare a) TS |

R fIgm @ HB 37EH v<mEferdl & IR § IaTe}vT |fed H =t A1 AE | |duem
3SH H Virus' ¥ & B waly o) ==l | asnfie vd dd-ie! SeeTdel RN & E—dUE
@ IATAR g9 forg Faa ) oeg ‘arsvw’ & 91 {6 68l o1k 7 | R 39@ W W AR TR
IR YN fbar e & S fb Fleyol 81 8 wrea fAuroy ¥ Virus &1 9giy 811 & 1 Sioh
¥ ‘Cancer’ & oIy gg 341 ¥eg ‘& AT & WY e AUSH & TR H 5 &I a9 ‘HER’
BT IHAR A TIRT AT Yt #H 2| 347 UbR Plasmid & U $9dT TR W0 wIHS'
B IRTFell JMART 7 Wi fhar 2
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AT & AT AHUGUT dhiereT off 3maessd

3raTe | Hdfdd W1 e 2 o d=nfe
A BT ATE B dlel AR & oIy AT
BT S AP © | AT Gl 91T Afe
H UG YETAR, ABIRRAl, Tes fa=Ir BT Y
ST AT BT BT AURER T | 99T & <7el
3TaTed B HIYYT Prered H W URTT B
12T | VA W&l BT JANT Sl UTedl H 79,
DIJed AR FehI—Hodl BRI A IR T,
SABT TR fHar S i SERe) BT B
SN 3ATE Fd BN AR BT & 12T UIeh
BT g8 IFYfad AN o STAT HTd <7 |

39 de #H # R I fasm srred
(390, 75 fecell & srgaur iR ardbrafis
TR & fEdl argare b1 U Rhid 3rgwd
QTSI BRAT AT | $9H A U b qaf Sivrsh
AT AT §O8 © AR FaAAT IS /UG
i & fory € SR 2| Uh Jgared b AR
W I8 W o te a5 g o o A A
sq f2d] o are & FHY HIA FUTOT &
HT JANT T iR =d T |fEd srgfed
U3 Pl U 37T UISH & [l Uoig a1 H
el XaT |

femer & Afe e off smasas

# arare 9 g4 1 b & [A9F & B
3T UG AId ¥ Rl & | VAT AT

T o1 gz @ oy 988 S99l B | GahAI)
JTgdTad HT Hae AV, Yeardell IR TN 4
BIAT © olfhd dact o+l 8l aeIyd el BIal |
I g AfIRD A5 & 9 sreag= emar
@1 Hiferd, FSIH 3R e BRI BT I
STdl BT &, O sedd el &1 qedd a1
Y A2 & D! AgdTa IH AT 2 |

U Qe N, 9Rd Bl YR
FHRTT USTRA' (ifgedr: gob=ar <=l B

fEd srare exa g ¥ Sig fagm, §g
FIER AR Sig AT 3 Hafed qrEfre
AT BT JIT PR UB W T IS
Jenfre Rigldl &1 serE—a= far | 59
gIe Ih WNe YK P e H AR JaTE
g1 3R H gRIvErE qoI SUTel 3gdre BRe
H Bl gl |

gE g IR, gOlRaRT  (sififeT)
@ IgAE & IR I—A HSAYUl TRl B
AT HAT H BT SUYh FHSIAT & | LTearaed]
JMART F IS & Air seperator & fofg
fEd) ereq IRy gufes feam 1 § g I8
TR AT SIfee 3R SMHGT @ fold oI
T 21 3T a¥g 9 Transduction &1 &S
I URHHT B, 3R Plaster of Paris &7 &<
T IR WIReR' B | A e W BioA od
2, fery 5 T H O BT a9 S
TSR 3R ‘iRex 3ifd IR« AT faan

ST SUYH 2 |
HINT Bl AAAT T Feoldl ddbeiichl 3earg
o ugetl ord

Jeilfp AT DI Tb-ilbl 3rdla e
qTad| qP Ugadl © Al S jfad HIfed AT
oY I B WGRIAT aAIE B AReAd]
3R wEordr W R a=clt 2| srgare @ o
el AT ARCATBROT ¥ qHAD! SIBRI Bl
HS § UIGdH Pl FESIdl Bl TJWd BT © |
JEIe IR Teid] SIGRI BT 3IarE Bl
T H 9 91 BT AaT & & g |

Ffed = H dEl s fAEmE @ oA
UT3H DI AT A FHST M, 39 B H TR
Il UI3 Pl AJdla B I AW SiaT b
TET Pl YAN BRAT 5| o b Sy @l
FRAT FRA FAT A Bl Gdd’ oI o6
THE! T TART &Rl 5 O™ U1adh bl I=1+dh
AHeaT Teblel FHST H 31 STl & |
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Sf. Y AET AR, "ABLAAT W IS IS - FO AGIT

I fasm 8iR Shafas™ #§ /= dR
TR WA # 3 dTel Q-9 Weal &l J&f R
A PRAT A1ET | USell Wk & Sterilization,
STeRTeel AN §IRT $e fgal 31l MR’
fear T ® Sefe s forv fads™e’ o
9 SUYh ©| IR & © Pigment T D
forg &) orsg ® ‘vl S s forg ot
v {1 IR, TR @R Taed # & RN WioR
HIAT ATV | I WReR 6 URE & a9+
@R H 39 W O @ a9 fUHe ganT
fBar SU a1 &ls 8ol 98l ©| Rl ¥
Optimum & forgar £ 2 ‘sean o fb
el faere 2| 39 foIv 98ar 3R W8l e
2 et |

TITRYT fAS & 980 ¥ WK gD D
HAheaell B Fgoral A AfFerh aRd 2 |
JeTERYT & foTU Sustainable a8 @1 &
grofr oA foere @ afe gaa forg
foFHe R waq vl # Hgordr ®1 d8f
Ecology @ forg wiRRerfda) 3R Ecosystem
fag g ¥ | Afe ada uReea # ez
IR Mo & e =7 Al shIRked iR
SHIATS forar SIF o 8| uedl o g%
TR § PR forr 2|

§B deel & AHl B FRegel g W
TN fhar SIr €1 I8 H dael al Sa&TeR0
AT Z| T IR MBI | UHAR I S
forar—uer Sar 8, e wu ¥ fora—uer S
RET B | <fdd I T & e Feyol § | |l
e & AT IR AL |

sfaRer fas # Space wew @ B
JfaRer gt g afd S Space g @l
IRIE Ifi@ H e’ a1 SEadRr &
w0 § TN fhar Sirer ® |

UTHIOTh  9TETdeil &I U= 39D

fasm o@e &R Jsfe Wk &
qpbilp! Jara H JMHIOTS SHRT BT a2y
AEd BT § | Told STFaRI o9 ¥ 37T ©
fh TR 9 & oY | g9ty fhdr W 9=
IR & B § ddbal, AHERIGA1, ST,
Wedl IR UHIfTeGar w1 eI @1 ST
3MaRIH B | IS AIfe & qPhAID! AJATE
@ forv 3fera dsnfae 3R dd-Ia! Tl &1
TRART BT ST AEcayul 8icl & | 9IRd & HaY
H 9SS TAT ThATD! IeaTded! MM, HIRA
WHR gR1 fagm iR el a1 A=
SRR NG 1 B D C N C-C R B E G
fbr T €| T Ty fefited wwy & 9
AT BT JedTse IR AT SUe & | SET8xv
& oy erearaell RN & AR UG o
‘Palacobotany’ &1 feal 37l "qRIa=Rfcifd=r
gar g1 afe fxdl faf¥re qoiar vres @t
ITeaTael] AN & STeaTdet] HIeT H el fHerdr
I 99 3RS e DI SaarrRl foafd # foraa
8U H SHHT Hol AUSH oed HISd H forgH
IIT FAASIAT & | SR & oy Isard™’ &
for 39 forgs & 91T #ISsd # ‘ribosome’
forg <= @Ry |
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UfafehaT / Feedback

fasi= uebter Uf3eT BIR < @1 ugen f2<) uf3er & S fasme don deel & &= § S¥Rd AU el &l
R o ymfRa o=l 2 | 98 ufaT iR TR & 9 US & WHIe @l IO qeiT AT BT 99 §Y ¥ |
IR B T Rrerm NMF—2020 B ITAR, Th=a a1 FIFHIRHA B v B wwr # g & 78 2| o s
waTer ufer Ed At enenfSat @ fory 9gd AeeR wifdd Brl | 39 ufdeT & ey uA # fasme, a@er qer
sifaifas & & § wefm affir deon ofm  gfgaar SN Y SWRA gU O wnfie @ | werdt o e arel
afcfharell | AR gRT fod T 2y 93 # ST YUR g1 © | I8 WY UF (G +ff FeMR & JHY & eI+
# 9gd SuARfl fig 8N | 89 o+ Wl # &g A 3 & a5 uaprer uf¥ar 98 Rrem ifd—2020 &1 w1 fem
Ue PR 8! B | e g uf¥eT & Awed  Hed Bl g9 RS A 98d ANl YA |

Author: Dr. Ramjeet Singh Yadav, Dept of Computer Application, Faculty of Commerce and Management,
Dr. Rammanohar Lohia Avadh University, Ayodhya-221004, UP. ramjeetsinghy@gmail.com

fa=afqeme 3™ RN §RT JfgHted g St Al SaR Al ¥ AHifdbd 2y g Gam g 5 e
U3 & |EIAd e & folt UNd fd S 9 ofax e U & YR [BY S d@ d I d Idd
R | IR Y UF D AT G FHIAD]T F e FHIET BRaTs TS | FHIET BT WR s A ARSI 27
TR H 2 UA BT GHIET B A B R8T | LAGH F9d FHI H YOl IOTadT & A1 MY 3TelRd Bl TBIRA
B AD 39D oy FHIT THGIS B IOl Ud fhameiierdl SRIE- ¢ | U9 FHIed Aelqd gRT THd—aAd 0)
IATEIEA g WY UF BT gRA B S 2g QU Y GSrdl 2g SPI IHR A<h PRAT § | A8 AT 8Y Bl
fawg § & oiRae wReg daeiial e uRug, 718 faeell =1 A1 o+ Srefier ¥+ Jeifaenerl Ud §Aw ddhd]
Il # &) 9T 9 A9 d ddAre! [awal § e oAl B 99 gerer e ufEer § gt {5y S gg
FRRE fhar 2|

Author: Vijay Raj Singh Shekhawat, Research Scholar, S, P. C. Govt. College, Ajmer-305004. vjcstt@gmail.com

W HH B Al o & foy # s g afFer 1 @@ S B gRidre < 1 drsdl g | H9 A 2022 &
HEW W 7T WY BT UF THI BRA B 1T AU AT Y D | H I B Bl AU T AT H FBIRI BRAT
e off | 59 uf3eT 1 Jo1 U1 B & oY Udh Spte w9 U a1 | Uf¥dT & Wedl g§RT JS U B Bl
98 I & oIy agHed Jea iR GuR QU 7y | #9 I geimal of wfie b, 579 g31 v Sear orasn
Il S UF TAR R H A el | H STl —3TelT WIgal Bl WMfie fdhar ST deT A1 o | J91 31U B
B IEAR I B ol SITAR IROM AR wfcfsrar el | 59 uf¥er 7 931 @l &I 3o &M @™ & forg va
9 U fRAT| g oUW U Bl AU oA AT H TR B H 9gd geN B I T AU MY uF B
JER 9 B forg §21 < gena el €, 9 9 o oial & e # off weg T | # S WAt @1 gfed
PRAT ATE & 6 9 50 IS H U1 SM TR dX | H P IR R 39 uf¥eT ¥ 3 9 AR Bl gware
ST BT B | G JAUAT DI FHI AR G o b U H I BT MR 8| SR AR Bl AR B
# 3 Aeg @1 | § Ared € & a8 uf¥er wRa & Ay o=y < # o Al 8

Author: Niharika Agrawal, ,Electrical and Electronics Engineering Department, Ghousia College of Engineering,
Visvesvaraya Technological University,Ramanagaram, Karnataka 562159. niharika.svits@sgmail.com
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By means of destiny
Brahma is constrained to work like
an artificer in the cosmic egg;
Vishnu is compelled to incarnate himself in ten forms;
Siva is forced to live as a mendicant,
holding the skull in his hands as a begging bowl;

the sun is compelled to traverse his daily course in the skies.

Adoration, therefore, be to Karma.
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The lowly people do not begin
any work apprehending obstacles.
The middle ones begin, but stop when faced with obstacles.
But, the best people are consistent in their
efforts despite repeated challenges.

HHoUTTE ALDYS FaT A fqaRid |
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Shesha (the chief serpent) bears the multitude
of worlds (that rest) on (its) hood.
That (Shesha) is always borne by the chief tortoise
on the middle of (its) back.
The ocean shelters it (the chief tortoise)
in (its) laps with ease.
Evidently, the character of the great
people is abundantly glorious.

o o o (o
RqamTeTerafeeTeted g |
HAGHRABHT a0: e dord ||

<o feemalt &R AT wretl & gy,
IFT 3R TTI—aeY
U B Ia | U B AR,
T 3R ASTHT IRFET BT TARDPR 2 |

My obeisance to the ever luminious Brahman,
whose form is only pure unlimited intellect
and unconditioned by space, time,
and the principal means of knowing
which is; self-realization.
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