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1 | INTRODUCTION

The on-going pandemic of COVID-19, viral pneumonia break out in late 2019 in Wuhan, China, which
has its spread worldwide across 210 nations named as “SARS-CoV-2.” It is raging around the world
with an immense toll in terms of human, economic, and social impact. Within a short span, it raises
an alert in every country all over the world like a pandemic disease, which urges every nation to
forecast their precautionary actions to control and contain the wild spread of the virus as the severity
of the disease will harm human life badly. Since the novel coronavirus is new to the world to forecast
some impact of the pandemic situation and to build a mitigation plan the similarity effects of Severe
Acute Respiratory Syndrome (SARS) and Middle East Respiratory Syndrome epidemics in 2003 and

Numer Methods Partial Differential Eq. 2020;1-16. wileyonlinelibrary.com/journal/num © 2020 Wiley Periodicals LLC | 1


https://orcid.org/0000-0002-1896-8867
https://orcid.org/0000-0003-0214-1280
https://orcid.org/0000-0001-5769-4320

2 Wl LEY LOGESWARI ET AL.

2009 were used for study and analysis. From the study of the initial spread of COVID-19, many of
the mathematical models were came into the act from contributors across the world to determine the
severity of the spread. Whenever a contagious disease extends its tributary, it follows certain patterns
of spread which widely help us to identify and monitor the dynamics of the disease outbreaks. The
method we used to estimate the spread of the disease is a factor that drives us to finalize the measures
to get rid of infectious diseases. The outbreak of the disease within the country or state for time is
usually nonlinear, which propels us to design the system where we can study those dynamic nonlinear
phenomena. By this system, we can able to define the transmission of such contagious disease, which
helps us to interpret the remedial measures to stop or contain the spread of contagious disease.

Inrecent years, fractional differentiation has been drawing increasing attention in the study of social
and physical behaviors where scaling power law of fractional order appears universal as an empirical
description of such complex phenomena. The fractional-order models are more adequated than the
previously used integer-order models because fractional-order derivatives and integrals describe the
memory and hereditary properties of different phenomena [1].

Koca [2] investigated the Ebola virus spreading within a particular place of the population by
AB-derivative. Dokuyucu and Dutta [3] discussed the model for Ebola virus with the Caputo deriva-
tive without a singular kernel in the fractional order. Dong et al. [4] derived a model for the granular
SEIR epidemic with fractional order. Babaei et al. [5] investigated the impact of therapy treatments on
the control of HIV/AIDS spread in prisons, and there is no cure, or some treatment methods are avail-
able. Baleanu et al. [6] studied a Rubella disease model with Caputo—Fabrizio derivative. Danane et al.
[7] discussed Hepatitis B virus infection with antibody immune response. Bekiros and Kouloumpou
[8] described the infectious disease dynamics with the SBDiEM model. Moore et al. [9] studied the
Caputo—Fabrizio derivative to the treatment compartment for the HIV/AIDS. Xiao and Chen [10] ana-
lyzed a predator—prey model with the disease. Ucar [11] discussed the existence and uniqueness result
for a smoking model with nonsingular derivatives. Agarwal and Singh [12] modeled the transmission
dynamics of the Nipah virus of fractional order. Khan et al. [13] studied the Caputo—Fabrizio deriva-
tive for modeling the dynamics of hepatitis. Veeresha et al. [14] analyzed the numerical solution of
Schistosomiasis disease in biological phenomena. Khan et al. [15] used the nonsingular Mittag—Leffler
Law for the HIV-TB co-infection model. For more references to the AB-derivative, the reader can refer
References [16-26].

Atangana [27] constructed a model for the effect of lockdown by proposing new fractal frac-
tional differential and integral operators. Khan and Atangana [28] discussed the novel coronavirus
(2019-nCov) with AB-derivative. Shaikh et al. [29, 30] described and analyzed the pandemic spread-
ing of COVID-19, the outbreak in India with fractional derivative. Arino and Portet [31] described
the spreading of COVID-19 in the population by the SLIAR epidemic model. Abdo et al. [32] stud-
ied the existence and stability of the novel coronavirus (COVID-19) model. Fanelli and Piazza [33]
analyzed of the spreading of COVID-19 in China, Italy, and France. Memon et al. [34] discussed the
epidemiological system using real incidence data from Pakistan. Valentim et al. [35] described a frac-
tional calculus to improve tumor growth models. Luo et al. [36] investigated an epidemic model for
pulse vaccination strategy. Gao et al. [37] analyzed the pulse vaccination and saturation incidence of a
delayed epidemic model. Veeresha et al. [38, 39] discussed the q-homotopy analysis transform method
and fractional natural decomposition method in COVID-19 model, and refer References 40-56 for
models.

Here, we investigate the mathematical model for spreading of COVID-19 virus in the world with
Atangana—Baleanu fractional derivative. Consider the following systems:
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S

(ABCDE)(Sp(1) = Ap — AgS, — — 70sSpQp
(ABD ) (Ep(1)) = 2% 4 y055,0, — (1 = a)SrE, — bapiEp — Ay
(45D} )Up(1)) = (1 = pa)SRIE, — (or1 + A,
(BBCDY)Ap(1) = dpamiEp — (Pra + A0)Ap
(8BCDF YRy(1)) = orilp + pradAp — AdRyp > (1.1)
(4BCD; ) (Qp (1) = Kigly + vagAp — 10y
with S,(0) = So, Ep(0) = Ey,
1,(0) = Iy, Ay(0) = Ay,
Ry(0) = Ry, 0p(0) = Qy.

@S, U, +BaAL)
N

where 0 < { <1, N represents the total population of people, S,(¢) represents susceptible people, Ep(?)
represents exposed people, I,(7) represents infected people, A,(f) represents asympotically infected
people, Ry (¢) represents recovered or removed people, O, (#) represents people in the reservoir or mar-
ket (people affected directly by seafood), A, and A4 represent birth and natural death rate, ay is disease
transmission coefficient, f is transmission multiple (asymptomatically infected), y s is disease trans-
mission coefficient from seafood places to suspectiable people, ¢ is proposition of asymptomatic
infection, ogy is removal rate, pra is recovery rate, 5q is removing rate of viruses from the seafood
market, yupp is transmission rate of becomes infected, oy is transmission rate after completing the incu-
bation period, vaq is asymptotically infected directly contributing the virus from market, and x1q is
infected symptoms of the virus from market.

In Section 2, we described about essential results and propositions, which will be important for
main problems. In Section 3, we derived the solution for the system of Equation (1.1). In Section 4, we
discussed the existence results. Uniquness results for the above system of equation derived in Section 5.
In last section, we illustrate the numerical solutions for Equations (1.1) by using AB-derivative in
graphical method.

2 | PRELIMINARIES
o The left R-L integral is [1, 57]

1 t
(oI* X)) = —— / (t = )" x(s)ds, .1
° £ Jo
where { > 0.
e The left R-L derivative is [1, 57]

tovn_ d 1 t
(oD x)(”‘d;<r(1_ 5 /0 =) x(s)ds),
where 0 < ¢ < 1.

e The Caputo derivative is [1, 57]

(D)) = ﬁ /0 (t = )X (s)ds,
where 0< ¢ < 1.

e The Caputo AB-derivative is [58]
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v =29 [ v |- 4= as

1-¢
where ¢ €[0, 1], X € H'(a, b), a<b, and B(¢{) is a normalizing positive function satisfying
B(0)=B(1)=1.
e The associative fractional integral of (2.1) is
1-¢ {
CUASIOE () + == (oI x)(®), 2.2)
0 B() B©)"

where oI¢ is the left R-L integral given in (2.1).
Proposition 2.1 For 0 <{ < 1, we conclude that [59, 60]

(RBI (D)) = x(1) = OV () = 15, x(OEg 41 (G6)
= x(t) — x(0).

3 | SOLUTION PART

By using AB-fractional integral on both side of (1.1)

oS (I +BAA,) )
PIEGPDS,0) = 471 [ A = daS, = 2 — o050,

B QEEDDE ) = JP1° | 2B 1 yo5$,0p = (1 = da)oriEp = BameiEy — Aok |
éBlc(éBch)(Ip(t)) = ¢BIF[(1 = pa)SRIE — (or1 + Ad)]p] (
ABIE(PCDE Y Ap(0) = AP [pammiEp — (pra + A)Ap]
ABIE(ABCDY) Ry (1)) = 4P [owily + prAAp — AaRy]
ABIE(ABCDE)(Qp(1) = 481 [k, + vagAp — Mo Qpl.

By using proposition, we get

Sp(0) = $p(0) = {1 | Ay = AgSp = “HEBE) _ yo5,0, |

Ep(t) = Ep(0) = 451 | 92000 1 y0085,0, — (1 = pa)oriEp — hauriEy — Ak
I,(1) = 1,(0) = 881 [(1 — pa)SRIE, — (or1 + Ad)]p] {
Ap(t) = Ap(0) = BBI [paperEp — (pra + A)A]
Ry(t) — Ry(0) = §BI¢[oril, + praAp — AaRp]
0p(t) = 0p(0) = 31 [Kigly + vagAp — g Q).

substitute the initial conditions to the above system of equation becomes

Sp(0) = So = 421 |8y = 445, = - 7055,0 |

Ey(t) = Eg = (P1¢ |28 4 y565,0, — (1 = a)wiEy — bapiEy — 4dEp
L,(t) = Ip = $BI°[(1 = pa)SRiE, — (ors + Aa)I,] ( 3.1)
Ap(t) = Ao = GBI [appiEy — (pra + Ad)A)]
R,(t) = Ro = (B [oril, + praAp — AdRp]
0,(1) — Qo = 481 [Kkipl, + vagA, — 100y

S\

a;S,(I,+B4A,)
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Consider (for simplicity, we replace),

qup(Ip + ﬁAAp)

Z(t, Sp) =Ay — ﬂdSp - N

arSp(lp + PaAp)
N

Z3(t,1p) = (1 — pa)oriE, — (or1 + A,

Z4(t,Ap) = PapriEp — (prA + Ad)Ap

Z5(t,Ry) = orilp + praAp — AdRp

Zs(t, Qp) = kiolp + vagAp — 1QQp-

- YQSSpr

ZZ(t7 Ep) =

By using the above consideration in system of Equation (3.1), we get

N

Sp(t) = So = {PIFZ, (1, Sp)
Ey(t) — Ey = $BI°Z(1, E,)
In(0) = Iy = PI° Z5(1, 1)
Ap(t) = Ao = (PICZu(1, Ap)
Ry(1) — Ry = {BI°Zs(t,R,)

0p(0) — Qo = (PI° Zs(t, Op).

Using (2.2) in (3.2), we get

3

Sp(®) = S0 = 5 Z1(1.5) + 50l Za (1. Sy)
E)(t) — Ep = ;@‘5) Zo(t, Ep) + —— B(C) ol¢Z5(t, Ey)

() = Io = 35 Z3(0 1) + 5ol Z(. 1)

Ap(t) = Ag = TEZ4(1,Ap) + oI  Zu(1, A)

B() B()

Ry(t) = Ro = 35 75(t, Ry) + 50 Zs(1.Ry)

B()
_ 1-¢ ¢ 1<
Op() — Qo = B(C)Zé(f Op) + B@ol Zs(t, Qp)

+ 7058, 0p — (1 — PA)ORIEp — PApEIE, — AdE,

(3.2)

- (3.3)

The above system of Equations (3.3) is the solution of the systems of Equations (1.1).

S\

T(Sp(1)) = é)Zl(l‘ Sp)+ 550 ol$Z, (2, Sp)

T(Ey()) = 11;@5) Z(t, Ep) + Bfg)oﬂzz(z E,)
T(I,(0) = ; ( {4)23@ L)+ 01423@ 1)
T(Ap(1) = 5 Za(t Ap) + B@oﬂ Z4(t, Ap)
TRy(1) = 3575t Ry) + 5501 Z5(1. Ry)

T(Qy(0) = 55 Z6(t. Q) + 5501 Z6(1. Q). |

B(¢) 80"

34
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4 | EXISTENCE SOLUTIONS

Theorem 4.1 The kernels Z,, Z», Z3, Z4, Zs, and Zg satisfy the Lipschitz condition and
contraction if the following inequality holds:

0<a1 <1
0<ar <1
0<a3<1
0<as<1
0<as<1
0<ag<l.

Proof.  Consider Z;(1,Sp) = Ap — 448, — 220 _ o5 0.

Let S, and S, be two function, so we have following:

arS,(Iy + PaAy)
1Z1(2, Sp) = Za(t, Spo)ll = |l [Ab — AaSp — % - msspgp]
arSy1 (I, + PaAyp)
- [Ab — AaSp1 — INPTAP - J’QsSplQp] I
(XIS I aIS ﬂAA
< |l [Ab = A¢Sp — N" £ — PN 5 —stSpr]
(ZIS 1[ (IIS 1ﬁAA
- [Ab — AaSp1 — ]\F} P pN . _7QSSplQp] I
(X]I a’]ﬂAA
<118 - [m - mst] Sp
a,I a,ﬁAA
- <Ab — [/Id - Tp - N L YQSQp] Spl) Il
< “Ab - lSp - Ay + lSpl”
< ap|ISp(®) = Sp @]
where [ = A4 — %Ip - aﬂ;ﬁ = 70sOp-
Consider u = max;e; || SO, v = maxes | E,O|, w = max;e; || IO,

x=max,e; || Ap@®Il,y =max, e, || Ry(®)|l, and z = max; e || Op(1)||. Hence, the Lipschitz
condition is satisfied for Z; and if 0 <a; < 1, then it is also a contraction for Z;.
Similarly, the other kernels satisfy the Lipschitz condition as follows:
|Z2(t, Ep) — Zo(t, Epp)|| < aol|Ep(8) — Epi (|
1Z3(2, Ip) — Z3(t, 1) < as|lp(0) — I @Dl

1Z4(2, Ap) — Za(2, ApDI| < aallAp(2) — Api (D]

1Zs(, Rp) — Zs(t, Rl < as||Rp(t) — Rp1 (1)

1Z6(2, Op) — Zs(1, Op)II < asl|Qp(1) — Op1 (D] "

Theorem 4.2 Let M C H be bounded and l,m, n, k, p,q>0 such that
1Sp(22) = Sp DIl < Cille2 — 11|
|Ep(22) — Ep ()] < Gtz — ]|
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[p(22) = LDl < Gsllt — 1|

[Ap(12) = Ap(eDI| < Calltz — 11|
IRy (12) — Ryt < Csllt2 — 11|
10,(t2) — Qp(tD)Il < Cellta — 1|

where Sy, Ep,, T, Ap, Ry, Op € M. Then T(]\7l) is compact.

Proof. Let
Wi = oial g)s(spdzl (&, 5(1),
Wo = max Z(t, Ey1)),

0<<1 OSE]) <m

W3 = max Z5(1,1,(1)),

0<<1 051P<n

Wy = max  Zs(t,A, (1)),
* 7 osist 028, <k 45, Ap(0)

= Zs(t,R
Ws osi i s(1, Rp(1)),
We = max Zs(t, Op(®),

0<i<1 020, <q

3 a constants I, m, n, k, p, >0 such that [|Sy(®) || <[, |[E,(D) || <m, [, ] <n,
1A, @) 1| <k, (IR || <p, [1Qp(0) || <g. Forall Sy, Ep, Iy, Ap, Rp, O € M, we get

ITS,00 = 15 2105+ pesol“Zie 5y
< Slimasl+ g5 [ -9 e sa)
< gzl + 5 Sz syl
S AL @H+é&£&ﬂ&@£@ﬁn

< <1—c L =0y
BO) " BOTE)

< <1—C+ (t - 0)F >W1.
B©) T BOT(E)

) 1Z1(s, Sp) ds|

Similarly,

ITE, (0| < < B(g) zgzc_)r(‘)()é )) "
ITHOI < < B(C) Ia(zg_)l?()g) "

14,0 < < ;ig_)l?()é)) i
ITR,(1)]| < ( zézc_)ro()é )> "
170, < <B zgzg_)l?()é» e
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Consequently, T(M) is bounded.
Next, to examine f; <t and Sp(2), E,(1), I(2), Ap (1), Ry (1), Op(t) € M and then for
every e >0if ||t — 1, || <6, we get

7S5002) = TS0 = I > (2102, 8502) = Z1 1. Sy0)]
¥ %C)olé 12122, 55(0) = Za(ar. Sy )|
%“2102 L Sp(02)) = Zy (11, Sp (i)
7 [ / (t2 — )C™VZ, (5, Sp(5)) ds — / (t1 — ) VZ1(s, Sp(5)) ds
< T 11028502 = 210 Sy 0]
+ e 05,0 = 21t Syl
1- —1)¢
< (B(ij - g&;&) 12102, Sp(12) = Zi01. Syl (.0
Similarly,
ITEN12) = TENe) < (55 + 1522 ) 1 Za(02, Ep(12)) = Za(tr, En(ta)
IThy(e2) = T (Il < (55 + S5 Y 1302, Iy(12)) = Za(or, (e
1T4p(12) = TApun)I < ( 55 + S50 ) 1 (2, Ap(22)) = Za(tr, Ap(ei )l ( (42)
ITRy(12) = TRy (1) < (55 + 1582 ) 1Z5(02, Ry(12)) = Zs(t1, Ry(t1 )
ITQy(12) = TODI| < (35 + 1585 ) 12612, Qp(12)) = Zo(tr, Qyt DIl

Consider

1Z3(22, 1p(12)) — Z3(t1, Ip(t1)|| = |[[(1 — PA)ORIE} — (or1 + Ad)p(72)]
= [(1 = pa)oriEp — (ort + AL ED]|
< (orr1 + A)p(E2) — L ()|
<Gl —nll (4.3)

Similarly,
1Z1 (2, Sp(12)) = Zi (11, Syl < Cillz2 — 11|
1Z2(t2, Ep(12)) — Zo(t1, Ep(t))]] < Callta — 11|
1Zs(t2, Ap(t2)) — Za(t1, Ap(t ) < Cullta — 11l
1Z5 (22, Ry(22)) — Zs(t1, Ryt < Csllta — 11|
1Z6(22, Op(12)) — Zo(t1, Qp (0| < Cellz2 — 111

V

“4.4)
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Now, substitute the systems (4.3) and (4.4) in Equations (4.1) and (4.2), we get

N

1-¢ (t=t,)
_ < —
|mm>mmm(w+mmﬁwzw

1-¢ -1,
B() ~ BT

Gllta =1l

¢ (t=1))*

(B(C) BOI(E) )
(f+%ﬂ>ymm—nu

Gsllta — 11|

ITAp(12) = TAY DIl < ( 35 * 3oro

(=1,
B(( BI(©)

ITR,(12) — TRy (21| < Csllt — 11|

TO. (t,) — TO. (¢ <<1¢ (’7”) tr—t.
ITQy(2) = TQ, ()Nl < ( 35 + 5o ) Coll2 1IIJ

that is, [|TSy(t2) — TSp(11) || = 0 as £, — ¢,. Similarly, for all T(M) — 0 as 1, — ;. Thus
T(A~/I ) is equicontinous.

According to Arezla—Azscoli theorem, “Let Q be compact Hausdroff Metric space.
Then M € C(Q) is relatively compact iff M is uniformly bounded and uniformly

continuous,” T(]lN/I) is compact. n

5 | UNIQUENESS SOLUTIONS

In an earlier section, we expressed the existence solution for SARS-CoV-2 spreading predict with
AB-derivative by using a fixed-point method. Now, we proceed uniqueness results of the system (3.4)
with initial conditions.

TSy, (1) = T(Sp, ()| = II?SV[ZIQ Sy, (1)) = Zu (1. Sy, ()]
+ %C)Olg[zl (t Spl(t)) — Zl ([, sz(t))]||
< 5@, 150 (0 = 210 S, 0
- (t=0)*
+ o 12105, 00 = 210 SN 2

-, (-0
= < BO B(g“)l“(g)) I1Z1(t, Sp, (1)) = Z1 (2, Sp, (D)

-¢ ., @=0
) < B({) * B(C)F(g)) ay|lSp, (1) — Sp, (M.

Similarly,

1-¢, (=0F
B©) " BOIO)

)
17y, (1) — T( (t))”<<3(g)+3(g)r(g)> asz||1y, (1) = 1, (@]

¢, (t—=0yF
T(A TA
ITAp, (1) = T, )] < <B(C) T BOTO

IT(Ep, (1) = T(Ep, (D)l < < ) a||Ep, (1) — Ep, (0l

) asllAp, (1) — Ap, (D)l
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1M1~ Susceptible people

1 1.2 14 1.6 1.8 2 22 24 26 28 3

FIGURE 1 Numerical results of the susceptible people S,,(7) with respect to time  when n varies from 1 to 3 [Color figure
can be viewed at wileyonlinelibrary.com]

¢, =0
'”mﬂm_T@ﬂm”s<B@)+m@no)%W%@‘Rﬁm'

¢,
|m%m>n%mm(mo+mwm>m%m 0p, 0l

Therefore, if the following conditions holds:

1=¢ . (=0
<B@)+mono>m<l
< (:—0))
B T BOIO)
(CCTAPS
BOT(Q)
(5 * ) <
BOT(Q)
(5 * s ) = <
BOT(Q)

d\c‘
d\ U\vv

( + (t_0)§>a6<1.
B()  BOI(S)

.. T is a contraction. These certain that the model has a unique solution.

6 | NUMERICAL RESULTS

Here, we discussed the model of SARS-CoV-2 with AB-derivative. Consider the paramet-
ric values from the literature [29] in Table 1. Assume 35% of total initial population
N=So+Eqg+1Iy+Ao+Ro+ Qo=481,747,192, where Eo = 1, 724,266; Iy =745, Ao =413; Ry = 66,
susceptible case can be discovered as So =N — (Ey + Ip +Ag) — Ro and Qp = 10,00,000. The birth rate
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1.1
> Exposed people
s Ll
-----l--------- *l.-......
anunn®® e, E—
11 '_‘,.--..-ll --.....
anuannune®® »y T
A ---.....
l.....
"ok
1.05
- o1
= +ez
s 1 .*.53
0.95
0.9
————-———————Q-———————————-O
0.85 | 1 | | | 1 | | 1 |
1 12 1.4 1.6 1.8 2 22 24 2.6 28 3

FIGURE 2 Numerical results of the exposed people E,(f) with respect to time £ when n varies from 1 to 3 [Color figure can
be viewed at wileyonlinelibrary.com]

0.9

Infected people

083 !

FIGURE 3 Numerical results of the infected people /,,(¢) with respect to time ¢ when n varies from 1 to 3 [Color figure can be
viewed at wileyonlinelibrary.com]

Ap = Ag XN and natural death rate 4q = ﬁ (life expectancy in India is 69.50 per year 2019) are
derived in the absence of infection.

Consider the fractional order { = 0.5 and using the above parametric values, n varies from 1 to 3
in Equation (3.3). The range of n values varies according to the time and the above approximate values
to identify the SARS-CoV-2 viruses growth in people simultaneously in Figures 1-6.

Sp, () = 1 + 3465807.135 — 0.0072 * S,,_ (1) — 2.5947e — 10 % S, _ (1) * I,,_, (1)
— 1.5423¢ = 10 % Sp,_ (1) * Ap_ (1) — 6.1550¢ — 09 % S, _ (1) * O, (1)

w x IO'S _ % * t0.5 * SPnfl(t)
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15—
Asympotically infected people A
A
=0 a1
1L
+a2
i 3
05

A

traaa,,
'l-...
05 """---.....
"taa,,
......ll
"y

FIGURE 4 Numerical results of the asympotically infected people A,(7) with respect to time ¢ when n varies from 1 to 3
[Color figure can be viewed at wileyonlinelibrary.com]

3~
-9 Recovered or removed people *
aun®
e 2 ‘_-_..ll"'--
-
'*"f3 .-------""‘
281 -----""‘
unst®
,.---i*-' N =0

1.5+
U A
A
—
05 | | | 1 1 | | | 1 |
1 1.2 1.4 1.6 1.8 2 2:2 24 26 28 3

FIGURE 5 Numerical results of the recovered or removed people R, (¢) with respect to time # when n varies from 1 to 3
[Color figure can be viewed at wileyonlinelibrary.com]

_ 14639 =10 o5y g yar (- STOTeIl 0oy wa, (o)
0.5 -t -t 0.5 "t !
3.4727¢ — 09
- #8050, (1)
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People in the reservoir or market(peopl d directly by )

0.985 .
.

FIGURE 6 Numerical results of the people in the reservoir (affected by seafood) Q,(r) with respect to time ¢ when n varies
from 1 to 3 [Color figure can be viewed at wileyonlinelibrary.com]

TABLE1 Approximate values of parameter implemented in the SARS-CoV-2 (COVID-19
model) (1.1)

S. No. Notation with values Parametric representation
1. Ay =6.9316 x 10° Birth rate
2. a=25x107" Contiguous rate
3. Ag = 1.44x1072 Natural death rate
4. Pa=5.944%x 107" Transmission multiple rate (asymptomatically infected)
5. Spp = 4.7876x 1073 After incubation period R,, from A,
6. pEr=5x1072 Incubation period of infected 7, from E,
7. Pa =1.243%x1072 proposition of asymptomatic infected A,
8. 7os = 1.231x 1078 Transmission coefficient from market to S,
9. orr = 9.871x 1072 Removal rate from I,
10. Pra = 8.543 x 1072 Recovery rate from A,
11. Kig =3.98x107* Infected /, from Q,
12. Vag =1x1073 Asymptomatic infected A, from Q,
13. no=1x 102 Removing virus rate from Q,
W £ 0555, ()% 0y (1) — % «05%E, (),
I, () =1+0.0024 % E, (1)—0.0566 + 1, (t)+ % #10.5 % E, (1)
- 2P 055 A, 0,
Ap, () = 1+3.1075¢ — 04 x E, (t)— 0.4344 % A, (1) + W # 105 % E, (1)

02451

05 5% A, (1),
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Ry (1) = 1+0.0494 % I, (1) +0.4272 % A, (1) —0.0072 % R, (1) + < 82578 sl (0
002;11 075 Ay, () = % #1075 Ry, (1),
0, (1) =1+ 1.9900¢ — 04 % I, (1) +5.000e — 04 % A, _ () — 0.005 * Qp_ (1)
1.1228¢ — 04 % 109 % I, @)+ M % % Ap, (1) = 0. 0028 19 % O, , (.

0.5 0.5 05

7 | CONCLUSION

In this article, we studied a SARS-CoV-2 nonlinear infection-spreading model among various phenom-
ena concerning time by using the Atangana—Baleanu derivative. We derived the solutions, existence
results, and unique solutions for the system of equations by the fixed-point method. By using the
Mittag—Leffler Kernel with an approximate value, the numerical results will be calculated and plot-
ted in each stage of peoples affected or recovered from SARS-Cov-2 in graphically. We obtained the
approximate value of those stages to predict the outcome of SARS-CoV-2 spreading in the country or
state or province. In future, by utilizing the AB-derivative we can predict the infections of pandemic
disease like SARS-CoV-2 (COVID-19).
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