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within ~ Modelica . Thermal . HeatTransfer
package Interfaces "Connectors and partial models"
partial connector HeatPort "Thermal port for 1 - dim. heat transfer"
Modelica . Slunits . Temperature T "Port temperature”
flow Modelica . Slunits . HeatFlowRate Q flow
"Heat flow rate (positive if flowing from outside into the component)”
end HeatPort ;

connector HeatPort_a "Thermal port for 1 - dim. heat transfer (filled
rectangular icon)"
extends HeatPort ;

annotaton  [.. |

end HeatPort a ;

connector HeatPort_ b  "Thermal port for 1 - dim. heat transfer (unfilled
rectangular icon)"
extends HeatPort ;

annotation  [.. ]

end HeatPort_b
end Interfaces
!
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within ~ Systar . Components . HeatTransfer
model ThermalCapacitance "A model of thermal capacitance"
parameter Modelica . Slunits . HeatCapacity =~ C "Thermal capacitance"
para meter Modelica . Slunits . Temperature TO "Initial temperature”
Modelica . Thermal . HeatTransfer . Interfaces . HeatPort a node

annotation  [.. ]
initial equation
node. T = TO;
equation
Crder (node. T) = node. Q_flow ;
end ThermalCapacitance
I
I

N\ IAZG G HATIF) 4 1HANL " ) HACICE® . I%HIG)CO, 4
|
Vit /1GH" HOAH 815G GXH/&"*+IH" 408DV 1 +51.) "1+ 150) " +G+* A
|
N&!/+G - ;0&/A0+I&A! ™) +AC!
|

node. T
|

0420: 4 /41 81/+G = - 08/AD+ICH &I%& - GHH/8"*+
!
NHIE,)/!
!
node. Q_flow
|

04205+ /+1+1E,)/ICH " /0) 2 bH+ 708" /IC&™ .1, &1*8. &*H/&" *+1/1+0GHEA+H!
!
VAR /T ED +1CE™ 13 AR/ " ICH &I%8 - &4H/8 " *+!
|

Crder (node. T) = node. Q_flow ;
I

PA&"CLHE)/+./12) MHEN &/+G - ;0&/A0+!.C+!,&!*&:&*%/&'*+!/1+OG%@A+!&ADG+'/+#!
!
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|

=" A&7/ HGYCO,HLEG 1 411) "1 +ANCE) 0+ 1+/IC: TEF) * JOAKDHA™ L JOGH 4G 1 +1¥) GG+ +!
ARIE* )
|

within ~ Systar .Components.HeatTransfer .Examples;
model Adiabatic "A model without any heat transfer"
ThermalCapacitance cap(C=0.12, TO(displayUnit="K") = 363.15)
"Thermal capacitance component"
annotation
end Adiabatic;
I
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I"#.))"01*2-#'+(*2.")'45-  #
!
N+.1G&0*1; IEH" & ™ *4+0. 12 +A 1+ /1Y/0+!*) " cA. h"E) 0G&MHQA+ G+ /4!
|

"@'-.%(# .3)-E(AS H+&S" " (#S::'('31+(,$%)&'0(3H

I"#./)"01*2-#3/*32"01'45- #
N+ IGRO*L; IEE&" 540,12 +AL+*/IY/0+1¥) "CA.ID; )DO& 1HGA+G+7/4

"1006(" (/&% C %"+ (E)IB=(19)-3 "
|

I"#. [)'O1*2-#7%)"+'45- #
|
N+.IGEO*L;  JER"& " *H+0. 1 +AT+ " /1Y/0+1%) " CA. 1) /& "HAA+G+" /#
!
"R*06006'12()%*:' ()P"-.'(/'(0"-.(%G%+H:' "
!
!

I"# [ )"'01*2-#8**0%*3'45%#

N+.1G&O*1; . IEh" & " *¥+0.1 - +Al+"/1Y/0+1*) "cA.le)),) Dh@A+G+" /!
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[
"10%($"+(.=-%%E&(N(B)86S, !
[

I"#.1)"01*2-#/$*%*3'45- #

N+.1G&0*1; %" & " *h+0. 12 +Al +'./!Y/0+!*) "cA.l;*),)Dk@A+G+" /#!
|

"R*%6806'10+00") &$HVB."3 Y6+ &Y YHL %
!
!
<$%%").l"(6&_
|

S 18" /ICHF) GG+ *+0IFIX) ™ JOAD+H,+.1+* 4/ TLAL: +* s HC)WICER™ 0L+ 15" E)OG&/) ™ . 1AK 1) /!
YIOH 187D+ 14" [0+ 4 14 i/ 41
|

N1 * +5/HAOLLBIY/0+1]
|

within ModelicaByExample.Components.LotkaVolterra.Interfaces;
connector Species "Used to represent the population of a specific species”
Real population "Animal population”;
flow Real rate "Flows that affect animal population”;
end Sp ecies;
I

N+ )+ M 14 /02) T A&) T 1@ARI0+:20; .+ 7 /41 4] ').GJO+!CB%' 1+ /%, . +A0 ICIA ™ +1+ - 0*+! - &0/H*A, HO0+!
|

NIE, )10+ 205 .+ +1, +/GAMIGAGA®, IC+ YA +GAMIE™ 1+ /K. 4A0. 1+ [0+ ™ /1 b+ /43 1F1 8OA+, +1%+
)" kA0 18//8% 1 ;41
!

=$+'#0.-$%& (/2-$%@"
!
U)AOL. ARIO+!,&!2) - A &/H) " ICBA ™ +1*+0/8%" +1+. 2 0*+11) " 1A/ 4. +1A"1G) CO, +!
[

within ModelicaByExampIe.Components.LotkaVoIterra.Components;
model RegionalPopulation "Population of animals in a specific region"
encapsulated type InitializationOptions = enumeration(
Fr ee "No initial conditions”,
FixedPopulation "Specify initial population”,
SteadyState "Population initially in steady state");
!
N+.IC+AMIZ0+GHO0+. LID ™ +.1.) */1/+,,+ . 10A+! -0; TA+.#!
!
>:00.1%+,&14+,,+IC; EV"WIA™ /L - +1@A&HER; 1IC+!+ " *& - L A, &/+CH!
!
V481417 %+ 8H0+1*&0! +1/L 41+ /IC; ER"HIC& " IATIG) CO,+!14/17) *1C&™ . 1A ™1 - &@A+H/#!
N&!00D,+!ICALYGA,&/+A0M+. 10A+! .0 +1G) C; b &/+ADT T+A/10; E; 0+01*+1/L - +1C+! B+M/; 0%+AQICH!, &!
C;Eb™4/%) "ICAIG)CO,+71,&!1C; EX " 4/4) " IC+!/L - +ICYH/1Y/0+!20;*; C; +1C+1+"*& - . A, &/+CH!
I

NICE"4/K) "ICH+" AG+08/K) " IC3ESH/1/0)5. 1 18, +A0.1CH. /4" */+ 4
!
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N&! - 0+GHO0+IC ;*,808/K) " ICAIG ) CO, +1+. /)
|

parameter InitializationOptions init=|nitializétionOptions.Free
annotation(choicesAllMatching=true);
!
!
N&!IC+*,&0&/4) " 1. AbL&" /+!+ /!
!
parameter Real initial_population
annotation(Dialog(group="Initialization",
enable=init==InitializationOptions.FixedPopulation));
!
N+!-&08GO/0+!H+. /1AM, ;12 )A0I0+:20; .+ /401, &I &, +A0 /%€, +1C+1, &1 ) A, &M) *1C&" .1,&!10; D) " ICA!
C; JA/IC+,&HGA,&/) " #!
!
V147 C&TM*)GG+H) "1+ 1+0081C&" . L&L +%/K) " 1; @A) ™ T +//+1 1 &, +A0 "B+ /1AM h. 5 +1@A+!. 41, &!
1&,+A0!C+linit  1+./'Gh.+!IFIFixedPopulation ~ #!
!
U)AOI*+//+1085.) "7 8&" *)/&/¥) “lenable 1. A0*+!:&0&GO/0+!+./IGH. +IF!
!
init==InitializationOptions.FixedPopulation !
!

V&™) &/8) " 1+ AN 5+ ) A0 E)OGH0! +1 UGA, &/+HAOICH +//+10+ &) " 1+/1A/, 4. ;+1 1) AQ!
<) " JOAO+H B /+OE&*+IA/K k. &/+A0ID0& : 1HAAHI&.. . ) *h; +HIRAIG) CO,+1aA " ICH&, ) DA+ . AD! +.!
:80&GO/0+.b#!

!
>1")/+018A. 418" " )/&/M) " IDialog !C&".!,&!C;EL"W/H) " IC+linitial_population #

!

VH[+1&" ") &) * 140G +IGAIG)C; 4. &/+ANICE)0D& . +01+.1: Q0&GO/0+ . 1+ " 1%&/; D) Okt . TIC&™ . 1%+1% .|
“HT RN &) "

I

N+ HGA, &/+ADIAML . +1%+1D+* 0+1CH*E)0G&/H) *1 2 ) A0 JOA*/AQ+0!, +1CHE, ) DA+ICH .- 808G O/0+. 1
|

N&!C+0"400+!C;*,&0&/%) "1 AJ H@A+IC&" .1, +1G) CO,+!+./1- ) A0! M+ G 1 ,8%0+!C+Iconnector  |@AR!
SHOGH/LB" /408 /H) " 18 1+*1 + 1QA/0+. 1+ 4/ ; 4!
|

Interfaces.Specieé species
annotation (Placement(transformation(extent={{ - 10,90},{10,110}}),
iconTransformation(extent={{ - 10,90},{10,110}})));
I
I

NEIC+0™§00+1C; * 808/5) * 1+./)
|

protec.ted
Real population(start=10) = species.population "Population in this region";
!
VH[+14 45104205 .+ 7 /41,417 ) GI0+ICH™ 1+. /4. .+A0.1C&" . 1*+//+10; Dh) " #!
=, HRIA™+1&,+A0ICHIC; Z&0/1™) "1™ A, ,+1 D) AOL; BH/+01,+.1.) ,AM) Y0k 1%, +IC+IC; = &0/#!
I

V+/[+1C;*,&0&/%) *1; D&, +1 .1+ /4/;1,)*&,+'population  1&1+*!,&!1&,+A0ICALZ )/+" fi+,!. A0, +!
*) " "+*/+Al!species T!species.population #l
!
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="I+EE+/T 1+ " /4/; !population  1+./1A"18,%&.! 2 )Allspecies.population #l
I
J1D&OC) " . 1G&Y"/+"&" ', +.1; @A&M) " .IC+!*) G 1 )0/+G+"/'CAIG) CO,+!RegionalPopulation  #!
I
initial equation
if init==InitializationOptions.FixedPopulation then
population = initial_population;
elseif init==InitializationOptions.SteadyState then
der(population) = 0;
else
end if;
equation
der(population) = species.rate;
assert(population>=0, "Population must be greater than or equal to zero");
end RegionalPopulation;
I

initial equation IC;G) " /0+1,81 KD KER*E/K) " 1QA+! +11&,+A0ICA! - &0&GO/0+linit  181.AQ! +!
)G 2 )04G+ [ICH+/[+1+* [4/ ;4
|

Z&" .1 +1*%& DN &, +Anit  1+./1;D&,+IFIFixedPopulation  1C&".15; "AG;08/%) "!
InitializationOptions TA®+1; @A&M) " 1+. /%" /0) CAR/+! . - ; *HERS. " /10A+!,&! 1 &,+A0!C+!population
&AIC; JA/ICH! &1 WGA,&/M) " 1+./!; D&, +!&A! - &0&G0/0+!initial_population #l
[

O+ 10+1&"* 14!, &!1&,+A0IC+!init  1+./1;D&,+!F!,&!1&,+A0!SteadyState  C+1}; "AG;08/%) "1!&,)0.!
AT+ @A&M) "1+ /%7 /0) CAR/+!L. - s ¥HERE ™ /1@A+! +I/SAMIC+!*1& " D+G+"/IC+!,&1 ) - A,&/%) " 1&AIC; JA/ICH!
&17) ZA M) T IC)HIY/0H A #
|

OMlinit  1+./1;D&,!FFree T!,&IC+0"400+! 2 ) . hJ%4/; 10+, /& " [+TIRA*A ™ +1; @A&SH) = 1" 4/4&, +! 5+ /!
h®/0) CAk/+!

!

Z&" .1 &1 +*%) "lequation T!,+!//QAMIGA@A+,!,&!:) 1 A&/M) " 1*1& " D+!+./1; D&, 1€AIE, ) /1. AD!, +!

*) " "+*/+Al!species T!species.rate  #!

!

ZHT)AIHGATL &) " 1+ /) "IC+ . +7 12) W/l +1 HD "HER+IA®IE, ) /IC&™ .13+ " /4/ ; TI@ADG+" /8" /1 ,&!

1) :A&M) TIC&" IAT+10; D) 4!
!
!
V+IG)CO,+1&IA™ ticon 1&" *)/&/) " 1&. . ) *h; +!IF!,&IC;Eh" /%) " ICAIG) CO, !

!

>"+($3").-$% &
|
N+ 20+G+0!2 1; ") GO +IFI¥) G 204" CO++./1 810+ 0) CA*/K) #
|

N&I0)S. . &"*+ICIA™ +1:) 1A &/5) * ICAHEL &I0+20)CA*/A) " 1+./120)  JO/K) * "+, +18AI" Y G0+
CH™ 1+ /b . +AD. ICHI+//+14 2 0%+1C&" JA™+10;DE) "1C) " ™ +TI*+IQAHC) ™ "+(!
|

within ModelicaByExample.Components.LotkaVolterra.Components;
model Reproduction "Model of reproduction”
extends Interfaces.SinkOrSource;
parameter Real alpha "Birth rate proportionality constant";
equation
growth = alpha*species.population "Growth is proporational to population™;
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end Reproduction;
I

alpha  +. AT+ " /8" [+ICH0) 1 )0/8) " ", 4/:H
|

N+!G)CO,+!SinkOrSource  1+./1,+12)* /IC+IC; =&0/IC+/)ANG )CO, +I@AKL. Y4/1*0;+1. YH/IC /OAH/IC+ .
K1+ /5. +A0.ICE" IATH ) T A&/ *()
|

within ModelicaByExample.Components.LotkaVolterra.Interfaces;
partial model SinkOrSource "Used to describe single species effects”

Species species
annotation (Placement(transformation(extent={{ - 10,90},{10,110}})));
protected
Real growth "Growth in the population (if positive)";
Real decline "Decline in the population (if positive)";
equation
decline = - growth;
specie s.rate = decline;
end SinkOrSource;
I

U)AN*) G0+ CO+I*+.1; @A&M) ™ . 1, 'IE&A/™*) G - 0+ " CO+I@A+!/)A/IG) CO, + @A extend  C+:Ab.!
SinkOrSource 1.+0&!D; " ;0&,+G+"/1*) " "+*/; IFIA* +M+G 1 ,&40+!C+!RegionalPopulation I
5%*,'.F+,"'6$,'9-* GG5+!A" IRegionalPopulation IG)CO,+!

!

V+,8! 4D "HER+I@A+!,+IE, ) /Ispecies.rate  ICBA™+1/+, +1+" /i/; 1+ ./12) WHEI+/I8A0&!*) GG +I+EE+/IC+!
MO+0IC+. 14" 1+. /4. .+A0.11)0.!ICA!G) CO, +!'RegionalPopulation 14
!

V) " .4C;0+0!,+!SinkOrSource  !G)CO,+!IC+1*+//+1G&™400+7! - +0G+/IC+! 1 )¥0!@A+!,&! 1 &048.J,+!
decline +./1.4G:,+G+"/IA"1&,%&.!C+!Ispecies.rate  #!

[

="IClA/0+.1G)/.T'0A& " Cldecline  '&!IA™+!1&,+A0!2) W/l +!species.rate  1&A0&IA™ +!1&,+A0!
2) . Wh1+14/1C) " *1/) A/'RegionalPopulation IF! &@A+, , +1*+/1+M+G - ,&40+!C+!SinkOrSource  !+./!
*) " 4+*/; 1) AEEOR0&IA ™ IC0&K ™ IC+! 2 ) - A, &/%) "#!
[

%0 0A+G+ ™ Migrowth 1+./12) . Wh1+1@A&" Clspecies.rate  1+./!" ; D&/ 1 +!

!

Z&" .1*+!*&.1! +IRegionalPopulation ¥ " "+*/; 11 +00&!A" I&ADG+" /&/%) " IC+1,&1 2 ) A, &/%) " 1C+!

S 10*
|
!
="I1C;Eh"%..&" /!, +!SinkOrSource  !G)CO,+!+/1+"11; 08/&" /IC+! AL &I*) G =, +MM/ 1+ /1*&* 1 ; !

!

V)GGH*) ", ;@A+"*+1IC+.1G)CO,+.1*) GG+!Reproduction  !-+Al1+"/1&1)HIC+.!; QA&/H) ™ . |@AK!

0+ C+ /1) 1*)YG:)/+G+™ /12 A" JAMET - &01H+M+G -, +()!

|

growth = alpha*speéies.population !

2%(. &
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W)A/'*)GG+!,+!G)CO,+!Reproduction  1!,+!G)CO,+!Starvation  !1;04/+!CAIG)CO,+!
SinkOrSource #!
[

C84.1) " 1¥) G2 )0/+G+ /12801082 - )O/IF! 811808, Hdecline  1+./1,+1 ARI&" !
|

within ~ ModelicaByExample . Components . LotkaVolterra . Components ;
model Starvation "Model of starvation”
extends Interfaces . SinkOrSource
parameter Real gamma "Starvation coefficient"
equation
decline = gammd species . population

"Decline is proporational to population (competition)"
end Starvation
I

=("30.-$%&
|

N+IC+0"W+OI4EE+/IFI*) * 4C; 0+01+. /1*+ ARIC+H! &! 2 0+C&/%) ™!
|

J&z+) " LF) "EALY) TICH L +7.12) L 4T, H& T+ +1G) CO, +IMMME!
!
N+!G)CO,+!SinkOrSource 1&!;/;!*) "cAl:)A0" /+0&DY0! . +A,+G+" /1& I +*IA™ +1 +A +!
RegionalPopulation I- Ab. QAH,! " I8! @ABA " ISpecies 1*) " " +*/+A0#!
|

D) :ARM)".10;Dh) "&,+.71,+IG)CO, +partial . A&" /lInteraction
[

within ~ ModelicaByExample . Components . LotkaVolterra
partial model Interaction

1&1;/; 1C+E%"H)!

. Interfaces
"Used to describe interactions between two
species”

Species a "Species A"

annotation ( Placement ( transformation (extent ={{ -110,-10}{ -90, 10}})));
Species b "Species B"

annotation ( Placement ( transformation (extent ={{ 90, -10},{ 110, 10}})));

protected

"Growth in population of species A (if positive)"

"Decline in population of species A (if positive)"

"Growth in population of species B (if positive)"

"Decline in population of species B (if positive)

Real a_growth
Real a_decline

Real b_growth
Real b_decline

equation
a_decline = -a_growth ;
a.rate = a_decline
b_decline = -b_growth ;
b. rate = b_decline

end Interaction
|

H %) " IFT ) AT+EAL + . T1&0HET, +. 1C+*0) . . & " *+1+/ICHIC; * " #!
|

(&%. !*+//+!E)%. I ILI&IC+AM! +0.%) "IC+HI*18@AHQ! BAT +1+./1&.. .)*%;+!&A!*) " EHRHAQIRT! BRA/O+HIGAL
*) "R HA0I I
!
=" IAMY.&" /14 1C;EX4/E) " 0!
!
within ModelicaByExample . Components . LotkaVolterra

. Components ;
model Predation  "Model of predation”
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extends Interface s. Interaction
parameter Real beta "Prey (Species A) consumed"
parameter Real delta "Predators (Species B) fed"

equation
b _growth = delta *a. population *b. population
a_decline = beta *a. population *b. population

end Predation
|

V+IG)CO,+1*& 2 /A0+!,+. +EE+/ . 10A+!, &1*0)}. .&'*+!.C+!,&! D) ARM)TICET NI /120) 2)0M) " T+, ,+1GA
20)CAWIC+.12) - A&MM) " . 1C+! 2 0; C&/+AQH/ICH - 0) §+71. %+ " QAR T +*IA™+1%) * /& " [+1C+!
20) 2)0/%) ® " & 4/ ; 1CHEE ; 0+ /+#!
!
N+!G)CO,+ILLLI+./1&.LG; /0h@A+HIN+III*) ® " +*/+A0IC)W/1Y/0+10+,%; IF1, &1 2) - A,&/M) "1C+!120; C&/+AD. 1+/!
(HIIF) " "+ /HAOICYHIY/0+1%) * *+/ IFL &1 ) 2 A &/8) "IC+! 2 0) i+ .41
|

V+//+!&.LG;/0%+!+./!0+'E)0*;+!:&0!',8&.LG;/0%+!C+!,B%*]'+!+,,+RGYG+#!
i
1:6.@*"'&)#066-9"&
|
\"11)#/1@A+!,+!G)CO,+!Starvation !'+./!*) "t IFL&LD) DA 8UE) T ifoxes #
|
N+!G)CO,+!Reproduction  1+./1¥) " "+*/; !&AM!C+AM!:):A,&/%) TIG X AR T TR AA0 2 0) !
*) " "+*/;18AMIrabbits  1+/1,+1%) " " +*/+A0! - 0; C&/+A01*) * " +*/; 1&AM!foxes #!
|

A%.($3").-$%834'%"&.($-6-@*"&"BR@)"

within ~ ModelicaByExample . Compments . LotkaVolterra . Examples ;
model ThirdSpecies "Adding a third species to Lotka - Volterra™
import
ModelicaByExample . Components . LotkaVolterra . Components . RegionalPopulation .In
itializationOptions . FixedPopulation
extends ClassicLotkaVolterra (rabbits  (initial_population =25),
foxes (initial_population =2));
Components . RegionalPopulation wolves (init =FixedPopulation ,
initial_population =4)
annotaton  [.. |
Components . Starvation wolf_starvation (gamma0.4)
annotation
Components . Predation  wolf_predation (beta =0.04 , delta =0.08 ) "Wolves eating
Foxes"
annotation
Components . Predation  wolf_rabbit_predation (beta =0.02 , delta =0.01) "Wolves

eating rabbits"

annotaton  [.. |

equation
connect (wolf_predation . b, wolves . species ) annotation E|
connect (wolf_rabbit_predation .a, rabbits .species ) annotation E|
connect (wolf_predation .a, foxes .species ) annotation |_|
connect (wolf_starvation . species , wolves . species ) annotation
connect (wolves . species , wolf_rabbit_predation . b) annotation

annotaton  [.. |
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end
?-2(0.-$%&
I
within ~ ModelicaByExample . Subsystems . LotkaVolterra . Components ;
model Migration "Simple 'diffusion’ based model of migration”
parameter Real rabbit_migration =0.001 "Rabbit migration rate" ;
parameter Real fox_migration =0.005 "Fox migration rate" ;
ModelicaByExample . Components . LotkaVolterra . Interfaces . Species rabbit_a
"Rabbit population in Region A"
annotation
ModelicaByExample . Components . LotkaVolterra . Interfaces . Species rabbit_b
"Rabbit population in Reg ion B"
annotation
ModelicaByExample . Components . LotkaVolterra . Interfaces . Species fox_a
"Fox population in Region A"
annotation
ModelicaByExample . Components . LotkaVolterra . Interfaces . Species fox_b

"Fox population in Region B"

annotaton  [.. |

equation
rabbit a .rate = (rabbit_a . population -rabbit_ b . population ) *rabbit_migration ;
rabbit a .rate + rabbit b .rate = 0 "Conservation of rabbits" X
fox_a .rate = (fox_a . population -fox_b . population ) *fox_migration ;
fox a .rate + fox b .rate = 0 "Conservation of foxes" ;

annotation  [.. ]

end Migration ;

VHG)CO,+HMEGH" +,+.1:) T A &) * . 1C+. 108I I I+/IE)M+ . IC&™ .1 +.10; D) * . 1%) ™ "%/ 5+ 14/1. 2 5 %iER+]
A" 1/RAMIC+HGHDO&/E) " IF! &ICHEE; 0+ *+1C+1 2 ) - A, &/K) *1+7 /0+1 +.10; DE) " .41
|

="ICIRA/O+.IG)/.TLB, ILI&! s AL ICH &K IC&" . IA™+10;DE) IGA+ICE" .IA™ +IRA/O+TL +.1.&:4" 11) "1
J)AD+0ICIA™ +10;DE) "1/00. 1= +A , s +1 140, 1A +10:DK) "IG 4" .12 +A7, s +41
|

Vit /IA"1G)CO, +ICHCHEEA. §) "IC+ &IGHD0A/K) "1
!
N1 HA/F) T 400 +.10;DE) " 0!
|

within ~ ModelicaByExample . Subsystems . LotkaVolterra . Examples ;
model WithMigration "Connect populations by migration”
extends InitiallyDifferent ;
Components . Migration migrate_AB  "Migration from region A to region B"

annotaton  [.. |

Components . Migration migrate_BC  "Migration from region B to region C"

annotaton  [.. |

Components . Migration migrate_CD  "Migration from region C to region D"

annotation  [.. ]

equation
connect ( migrate_CD .rabbit b , D.rabbits ) annotation
connect ( migrate_CD .rabbit a , C. rabbits ) annotation
connect ( migrate_BC .rabbit b , C. rabbits ) annotation

connect (migrate_CD .fox_b , D.foxes ) annotation
connect (migrate_ BC .fox_b , C. foxes ) annotation
connect (migrate_CD .fox_a , C. foxes ) annotation
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connect (migrate_BC .fox_a , B.foxes ) annotation L.
connect ( migrate_BC .rabbit a , B.rabbits ) annotation L]
connect (migrate_AB .fox_b , B.foxes ) annotation L.
connect ( migrate_AB .rabbit b , B.rabbits ) annotation L]
connect (migrate_AB .fox_a , A. foxes ) annotation L.
connect ( migrate_AB .rabbit a , A. rabbits ) annotation L.
end WithMigration
I

"H#1)"01*2-#,'))45-  #

")L)-4%%)$3 (%+( - )&((C.7L
|



