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Computer exercises on a mathematical model of infectious diseases
—Simulation with computer algebra software Maple—
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> with(plots):
> b:=0.0024
> ¢:=0.07
> dsolve({diff (s(t),t)=-b*s(t)*i(t),diff (i(t),t)=bxs(t)*i(t)-c*i(t),
diff(r(t),t)=c*i(t),s(0)=99.51,i1(0)=0.10,r(0)=0.39})
(SIR EF L () Zf# <)
> dsolve({diff (s(t),t)=-bxs(t)*i(t),diff (1 (t),t)=b*s(t)*i(t)-c*i(t),
diff(r(t),t)=c*i(t),s(0)=99.51,1(0)=0.10,r(0)=0.39}, numeric)
(SIR &7V (x) & BUHENIZF )
> odeplot (%, [[t,s(t)], [t,i(t)], [t,r(t)]],t=0..300,legend=[F/ELH,
R, [ ED)

[Maple 7V —72 >— ]

|:> with(plots) :
> b i=0.0024
b= 0.0024 1)

> ¢i= 007
ci=0.07 2)




=> dsolve({diff (s(1), 1) ==b*s(t)*i(t), diff (i().6) =b*s(t) *i(t)-c*i(1). diff (r(1),1) =c

*i(1).s(0) =99.51,i(0) =0.10, #(0) =0.39})
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> dsolve( {diff (s(t).t) =-b*s(t) *i(t), diff (i(¢ ¥s(t) *i(t)—e*i(r), diff (#(1), 1) =
*i(r),s(0) =99.51,i(0) =0.10, #(0) =0. ?9} Immuv'c)
proc(x rkf43) ... end proc 4)

odeplot( %, [[t,s(6) ], [1. (1) ], [, 7(1) 1], 1=0.300, legend = [ F/CEEE, BEEEE, [A1/2 7))

N

904
804
704
604

404
304
204
104

100 200 300

2 1 LoflEIZBWT, ROBEDS I 2 L—3 a v Z2IHHE K.
(1) BERERE D % 0.0024 225 0.0012 1ITEH (77 F > OMHE)
(2) MIfEER ¢ & 0.07 226 0.2 1IZEH  GEEERDHZE)

(IEf#51]
(1)
> b:=0.0012
| b:=10.0012 )
> ¢:= 007
c:=0.07 6)
> dsolve({diff (s(1), 1) =-b*s( ). diff (i( =b*s(f) *i(t)-c*i(t), diff (r(1), 1) =
*i(1). (O) 99.51, 1(0) O 10 1(0) 039} mimeric)
i proc (x_rkf45) ... end proc N
[~ odeplot( %, [[1 s(1)). [£.i(1) ). [£,7(£) ). £=0.300, legend = [ ARC# G2 [/ &)
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> b= 0.0024
| b = 0.0024 8
[~ c=02
c: =02 (9)
B dsolve({diff (s(t),t) =-b*s( ), diff (i( =b*s(t)*i(r)-c*i(t), diff (r(t), 1) =
*i(1), (O) 99 51, 1(0) 0 10 r(O) 0%9} numeric)
proc(x_rkf45) ... end proc (10)

B odeplot(%. [[1. s(f) 1. [t i(1) 1. [1. (1) 11. t=0 300, legend= [ A5 FERLE. 17 47)
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DFHITIE, SEIR EFAZHEAETMHEAL T, B (RF7X—-%) OZFZ#HE
T = ADPOEMFEIC X o TEKT 2 28Ik D, 5% 28 HEOFATEATHZ{T 2> T
£ ( https:/ /storage.googleapis.com /covid-external /COVID-19ForecastWhite Paper.pdf
(2022 FF 1 A 31 HEERD)).
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[AEAg]
> b= 0.0012
i b = 0.0012 (11)
[~ c:=02
| =02 (12)
[ dsolve( {diff (s(t). 1) =—b*s( ﬁ"( (1), 1) =b*s(1) *i(1) -c*i(t). diff (r(1). 1) =
*i(t).5(0) =99.51,i(0) —D 10 r(0) =0. 29} numeric)
proc(x_rkf45) ... end proc 13)
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E odeplot( %, [[t.5(1) ). [t.i(2) ). [t.7(£)1). t=0_.300, legend= [ F/ekit 7" 7. [0]iZ#)
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