In[1]:=

In[10]:=

N=2%10"3;
beta = 0.01;
gamma = 9.5;
mu=0;

S0 =1.9%10"3;
I0 =1072;

RO = N-S0O-1I0;
tend = 23

S=.
I=.;
R=.;

o we

Sol0 = NDSolve[{D[S[t], t] =muxN-beta*S[t] *I[t] -muxS[t], D[I[t], t] ==
betaxS[t] *I[t] - (gamma +mu) * I[t], D[R[t], t] == gamma* I[t] -mu=*xR[t],
S[0] = S0, I[0] == I0, R[O] == RO}, {S, I, R}, {t, 0, tend}];

Plotl10 = P'I.ot[Eva'Luate[S[t] /. First[Sol@0]], {t, ©, tend}, PlotPoints -» 200,
Mesh » False, AxesLabel -» {t, S}, PlotRange » All, PlotStyle » Blue,
FrameLabel -» {Style["t", FontFamily » "MS Serif", FontSize - 21],

Style["mAfeoc atbuwv", FontFamily -» "MS Serif", FontSize -» 21]},
RotatelLabel » True, Frame » {{Automatic, False}, {Automatic, Fa'Lse}}] H

Plot20 = Plot[Evaluate[I [t] /. First[Sol0]], {t, 0, tend}, PlotPoints -» 200,
Mesh » False, AxesLabel -» {t, I}, PlotRange » All, PlotStyle - Red,
FramelLabel - {Style["t", FontFamily - "MS Serif", FontSize » 217,

Style["mAfeoc atbuwv", FontFamily -» "MS Serif", FontSize -» 21]},
RotateLabel -» True, Frame » {{Automatic, False}, {Automatic, False}}] ;

Plot30 = P'lot[Eva'Luate[R[t] /. First[Sol0]], {t, 0, tend}, PlotPoints - 200,
Mesh » False, AxesLabel » {t, R}, PlotRange » All, PlotStyle - Green,
FramelLabel - {Sty'Le["t", FontFamily -» "MS Serif", FontSize » 217,

Style["mAfeoc atbuwv", FontFamily - "MS Serif", FontSize -» 21]},
RotatelLabel -» True, Frame » {{Automatic, False}, {Automatic, Fa'Lse}}] H
MPO = Show[Plot10, Plot20, Plot30, PlotRange -» {{0, tend}, {0, 2000}}, Epilog -»
Inset[Column[{LineLegend[{Blue, Red, Green}, {"S", "I", "R"}, LabelStyle »
{FontFamily - "Times New Roman", FontSize -» 21, FontSlant - Italic}]}],
Scaled[{0.85, 0.5}]], MaxRecursion » 0, PlotPoints » {200, 100},
AspectRatio » 1, AxesOrigin -» {0, 0}, RotateLabel -» True,
LabelStyle -» {21, GrayLevel[0]},
FrameTicks » {{{0, 250, 500, 750, 1000, 1250, 1500, 1750, 2000}, None},
{{0, 0.5, 1, 1.5, 2}, None}}, ImageSize » {450, 450},
AspectRatio -» Full, PlotLabel -» None, LabelStyle » {21, GrayLevel[0]}]
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ns= N=2%107235 SO =9*x1072; I0=10"2; RO =N-S0-1I0;
Soll = NDSolve[{D[S[t], t] ==muxN-beta»S[t] *I[t] -mu*S[t], D[I[t], t] ==
betaxS[t] *I[t] - (gamma +mu) * I[t], D[R[t], t] == gamma* I[t] -mu=xR[t],
S[O] == SO, I[0] == IO, R[O] == RO}, {S, I, R}, {t, 0, tend}];
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n7:= Plotll = Plot[Evaluate[S[t] /. First[Sol1]], {t, 0, tend}, PlotPoints - 200,

Mesh - False, AxesLabel -» {t, S}, PlotRange -» All, PlotStyle - Blue,
FramelLabel - {Sty'Le["t", FontFamily -» "MS Serif", FontSize » 217,
Style["nAfeoc atbuwv", FontFamily » "MS Serif", FontSize - 21]},
RotatelLabel -» True, Frame » {{Automatic, False}, {Automatic, False}}] 4
Plot21 = P'l.ot[Eva'Luate[I [t] /. First[Sol1]], {t, 0, tend}, PlotPoints -» 200,
Mesh » False, AxesLabel -» {t, I}, PlotRange » All, PlotStyle - Red,
FrameLabel -» {Style["t", FontFamily -» "MS Serif", FontSize -» 21],
Style["nlﬁeoc atbuwv", FontFamily » "MS Serif", FontSize » 21]},
RotatelLabel -» True, Frame » {{Automatic, False}, {Automatic, Fa'Lse}}] H
Plot31 = P'I.ot[Eva'Luate[R[t] /. First[Sol1]], {t, 0, tend}, PlotPoints -» 200,
Mesh » False, AxesLabel -» {t, R}, PlotRange » All, PlotStyle - Green,
FrameLabel - {Style["t", FontFamily - "MS Serif", FontSize » 217,
Style["mAfeoc atbuwv", FontFamily -» "MS Serif", FontSize -» 21]},
RotatelLabel » True, Frame » {{Automatic, False}, {Automatic, Fa'Lse}}] H
MP1 = Show[Plotl1l, Plot21, Plot31, PlotRange -» {{0, tend}, {0, 1500}}, Epilog -
Inset[Column[{LineLegend[{Blue, Red, Green}, {"S", "I", "R"}, LabelStyle »
{FontFamily -» "Times New Roman", FontSize -» 21, FontSlant » Italic}]}],
Scaled[{0.85, 0.6}]], MaxRecursion » 0, PlotPoints -» {200, 100},
AspectRatio -» 1, AxesOrigin -» {0, 0}, RotateLabel » True,
LabelStyle » {21, GrayLevel[0]}, FrameTicks »
{{{0, 250, 500, 750, 1000, 1250, 1500}, None}, {{0, 0.5, 1, 1.5, 2}, None}},
ImageSize -» {450, 450}, AspectRatio - Full, PlotLabel - None,
LabelStyle -» {21, GrayLevel[0]}]
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N=1073; S0 =9%1072; I0=1022; RO =N-SO-1I0;

Sol2 = NDSolve[{D[S[t], t] ==muxN-beta*S[t] *I[t] -muxS[t], D[I[t], t] ==
betaxS[t] *I[t] - (gamma +mu) * I[t], D[R[t], t] == gamma* I[t] -mu=xR[t],
S[0] == SO, 1[0] == 10, R[O] == RO}, {S, I, R}, {t, 0, tend}];

Plotl2 = Plot[Evaluate[S[t] /. First[Sol2]], {t, ©, tend}, PlotPoints - 200,
Mesh » False, AxesLabel -» {t, S}, PlotRange » All, PlotStyle - Blue,
FramelLabel - {Sty'Le["t", FontFamily -» "MS Serif", FontSize » 217,

Style["nAfeoc atbuwv", FontFamily » "MS Serif", FontSize - 21]},
RotatelLabel -» True, Frame » {{Automatic, False}, {Automatic, Fa'Lse}}] 4
Plot22 = P'I.ot[Eva'Luate[I [t] /. First[Sol2]], {t, 0, tend}, PlotPoints -» 200,

Mesh » False, AxesLabel -» {t, I}, PlotRange » All, PlotStyle - Red,
FrameLabel -» {Style["t", FontFamily -» "MS Serif", FontSize -» 21],
Style["mAfeoc atbuwv", FontFamily - "MS Serif", FontSize -» 21]},
RotatelLabel -» True, Frame » {{Automatic, False}, {Automatic, Fa'Lse}}] H
Plot32 = P'I.ot[Eva'Luate[R[t] /. First[Sol2]], {t, ©, tend}, PlotPoints -» 200,

Mesh » False, AxesLabel -» {t, R}, PlotRange » All, PlotStyle - Green,
FrameLabel - {Style["t", FontFamily - "MS Serif", FontSize » 217,

Style["mAfeoc atbuwv", FontFamily -» "MS Serif", FontSize - 21]},

RotatelLabel » True, Frame -» {{Automatic, False}, {Automatic, Fa'Lse}}] H
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ni26)= MP2 = Show[Plot12, Plot22, Plot32, PlotRange -» {{0, tend}, {0, 1000}}, Epilog -
Inset[Column[{LineLegend[{Blue, Red, Green}, {"S", "I", "R"}, LabelStyle -»
{FontFamily - "Times New Roman", FontSize -» 21, FontSlant » Italic}]}],
Scaled[{0.85, 0.8}]], MaxRecursion -» 0, PlotPoints » {200, 100},

AspectRatio -» 1, AxesOrigin -» {0, 0}, RotateLabel -» True,
LabelStyle » {21, GrayLevel[0]},
FrameTicks » {{{0, 250, 500, 750, 1000}, None}, {{0, 0.5, 1, 1.5, 2}, None}},
ImageSize -» {450, 450}, AspectRatio -» Full,
PlotLabel » None, LabelStyle -» {21, GrayLevel[0]}]
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ne7= Plot2ln = Plot[Evaluate[I[t] /. First[Sol1]], {t, 0, tend}, PlotPoints -» 200,

Mesh » False, AxesLabel -» {t, I}, PlotRange » All, PlotStyle - Green,
FramelLabel - {Style["t", FontFamily -» "MS Serif", FontSize » 217,

Style["mAfeoc atbuwv", FontFamily -» "MS Serif", FontSize - 21]},
RotateLabel -» True, Frame » {{Automatic, False}, {Automatic, False}}] H
Plot22n = Plot[Evaluate[I [t] /. First[Sol2]], {t, 0, tend}, PlotPoints -» 200,

Mesh » False, AxesLabel -» {t, I}, PlotRange » All, PlotStyle - Cyan,
FramelLabel - {Sty'Le["t", FontFamily -» "MS Serif", FontSize » 217,

Style["nAfeoc atbuwv", FontFamily » "MS Serif", FontSize - 21]},
RotatelLabel -» True, Frame » {{Automatic, False}, {Automatic, False}}] 4
(* CenterDot - :  https://
reference.wolfram.com/language/ref/character/CenterDot.htmlx)
(* Style["\!\ (\*SubscriptBox[\ (N\), \(P\)1\) g/m2",13]}],
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Style["\!\ (\*SubscriptBox[\ (N\), \(P\)1\) g/m2",13]}] : https://
community.wolfram.com/groups/-/m/t/831646x)
MP3 = Show[Plot20, Plot21n, Plot22n, PlotRange -» {{0, tend}, {0, 500}},
Epilog -» Inset[Column[{LineLegend[{Blue, Green, Red},

{"\!\ (\*SubscriptBox [\ (N\), \(0\)]1\)=\!\(\*SuperscriptBox[\(10}),
\(B\)I\), \!\(\*SubscriptBox[\(S\),
\ (0\)1\)=9-\!\ (\*SuperscriptBox[\(10\),
N (2\)I1V) 5 \t!\(\*SubscriptBox[\ (I\),
\(0\) 1\) =\!\ (\*SuperscriptBox[\ (10\), \(2\)I1\)",

"\ 1\ (\*SubscriptBox [\ (N\), \(0\)1\)=2-\!\(\*SuperscriptBox[\ (10\),
\N(BV)IV) 5 \!\(\*SubscriptBox[\(S\),
\(0\)1\) =9-\!\ (\*SuperscriptBox[\ (10\),
\(2\)1\) 5, \!\(\*SubscriptBox[\(I\),
\(0\) 1\) =\!\ (\*SuperscriptBox[\ (10\), \(2\)1\)",

"\ 1\ (\*SubscriptBox [\ (N\), \(0\)1\)=2-\!\(\*SuperscriptBox[\ (10\),
N3V IV) 5 \!\(\*SubscriptBox[\(S\),
\N(O\)1\)=1.9-\!\ (\*SuperscriptBox[\ (160\),
VBBV IV, \!\(\*SubscriptBox[\ (I\),
\ (0\) 1\) =\!\ (\*SuperscriptBox[\ (10\), \(2\)1\)"},

LabelStyle -» {FontFamily » "Times New Roman", FontSize - 21,
FontSlant -» Italic}]}],
Scaled[{0.6, 0.85}]], MaxRecursion »
o,
PlotPoints »
{200,
100},
AspectRatio »
1,
AxesOrigin »
{o,
03},
RotatelLabel »
True,
LabelStyle »
{21,
GrayLevel][
01},
FrameTicks » {{{0, 100, 200, 300, 400, 500},
None}, {{0, 0.5, 1, 1.5, 2},
None}},
ImageSize -» {450, 450}, AspectRatio -» Full,
PlotLabel »
None,
LabelStyle »
{21,
GraylLevel[0]}]
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Ny=10, Sy=9-10%, 1,=1(*
Ny=2-10°, Sy=9-10°, I,=1¢"
Ny=2-10°, Sy=1.9-10°, I,=1(°




