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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

41



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

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
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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

50



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

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
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E E 800000 M Fer=ft ST gqee AT
T
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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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