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Together, we take (i) a system of time-dependent equations, (ii) its associated transfer diagram, (iii) We begin by adding an information spread, where a misinformed population _
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In our case, a compartment refers to one of the population stocks. For instance, in the basic SIR : .
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Definition (SIR Model)
Converting this into ODEs yields the system
10 000 - f .
Let S denote the number of susceptible individuals in a population, | the number of infectious | M(t) E, = (uM, + BK,)I — L 'fTEvJ
. - . . . . a o - o . 9 000 - o — - f{“} - i, i - _U_.
individuals, and R the number of recovered individuals. Then, the SIR model of infection is the system M=— oMK — aM| | o s | Exposure infe ofion
S, — N 8 000 - -
. . o | I(t) l, = ok, — vyl
%S = — BSI Learning  Infection =R R(H) . ~_| fE,_-fﬁ” H_F l
S . — e necton [
Infection K — Q)MK —_ ﬁK’ B | P | ECOVETY
—_ = , l,= oE, — jl
L= BSI — vyl . S v v (ly
A 4 (1) Learning  |nfection o s / o o
;-T-v-_—-’ I;'{'—‘v‘—'/ ) (2) X! _ - Infection  Recovery (5)
nfection ecover - be .
. y | = (aM + BK)I— vyl 5 o A= vl — R,
ER — yl. ‘-—.\,.._-"' 1"'--—..;M,,..—--"" é jm_' I;_.# i S |
FE;; Infection Recovery = Hecowery  Loss of Immunity
R= vyl o B,= xh — R
000 - ; /* C—— "I-—.h-',.—-" .
I;_"‘“"_'/ _ - Recovery  Loss of Immunity
ecovery . _ — —
0 '; l:} ]IS E‘::I EI'S 3II} 3|5 dIU rll'i SII} SIS &0 EI'S T-‘II} I-'IS a0 SI'S S0 95 100 : - fu—.,__,.i-:
Time . Total Infected
— - S(t) . o - :::; FIGURE: MKEIRwith w = 25 o = L. B = 2 g=1 y = 1 p(t) and =(t) are linear vaccination rates “turned on” at time = f,.
| 1(1) - 1) 100 10 10 2 15
oy 8000 z/-"'f R(t) P §000- R(t)
5 © Vaccination and Temporary Immunity
"C:: / E 3000 - ,r,f"f :
EI' 3000 - If z —E
Z'_" 2000 - / o *’j . . . . ,~=-
) - Q. What if we were to add a vaccination mechanism and
n- — f ' 0 510 _]Iszltl % 0 35 40 45 S0 S5 6 &5 70 7 -au_ & 0 o5 100 make pOSt'InfeCthn Immunlty temporary? w
0 IS .'l::l .1'5 EIIII EIS 3II} 3I5 4II} 4I5 l EII} SIS E::I EIS T-"IIEI ?IS E:EI EIS EIIIIZI BIS ll.‘:-l} Tilll{‘ :_ _ b : R i ) o
Time T
| 1 i ; 1 A. The model becomes very messy!
FIGURE: Basic SIR plot over time twith f = =,y = L FIGURE: MKIRwithw = 5.0 = 5. = 5.V = 35 Ficure: MKEIVR plotted over time ¢, where R(f) = Ry(t) + Ry (1)
] 10° 15

Dheeran Wiggins joined NorthShore in 2022 as an intern from the lllinois Math and Science Academy under the school’s program for student research. He is now a Math and We would like to acknowledge our 2021 intern, Emily Carter, from Colgate University (now
Physics major at the University of lllinois, Urbana-Champaign. He returned to the Research Institute in 2023 and will be back again this summer to bring this work to completion. at Weilll Cornell Medicine) who worked on this problem at the Rl towards her senior thesis.




	Slide Number 1

