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The Problem




Solutions

® Poison

® Introduction of Foreign Species




Trojan Breeding




Basic Model

df _ 1

@ — (Lfm+ 2rm+ fs)BL — om

? — (%')"m —|— ’]"S)ﬁL —_ 58 1]g:)ang—Bzu}gBasic‘Analysi‘s (F4) fo‘rle,‘d=0.5:K=10(‘),mu=14
r e

af = K —or — e |

L =1— f—i—m}—(l—s—l—r

population

time




Proportional Model
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Comparative Mu—Space Bang—Bang Analysis (F4) forB=1,d =.5,K =100
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Stochasticity

® [ .ow Population Systems

® Random Events




0-Dimensional System

F Birth = %6f F Death = 1ﬁme’-l—f

M Birth = B(5fm+ srm + fs) M Death = BL’( fm+ irm+ fs) +
S Birth = B(3rm +rs) S Death = BL'(5rm + 7‘3) + s

R Birth = pu R Death =T

L = f+m—+s+r
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Normalized Probability Mass Function for Wild-Type Female Extinction
For mean = 2.4208, variance = 3.8316, and skewness = 12,1638
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2-dimensional System

F Birth = ;8fm

M Birth = B(5fm+ srm + fs)
S Birth = B(3rm + rs)

R Birth = pu

! _ ft+m+ts+r
L' = K

. __ population * migration_speed
Mzgrate — cell_length

F Death = ;8fmL’ + f

M Death = BL'(5fm+ srm+ fs) +m
S Death = BL'(5rm +rs) + s

R Death =r




population

280

population

250 - T
= = Mean Wild-Type Femalss = = Mean Wild-Type Males J
200 200 .
=
1580 2 1h80 .
o
o
100 o 100 ¢
o
50 - 50 s
~ n
I:ll_ I e T | ) — —— L I:II_ il T P R | N
] 20 40 EQ a0 40 E0 S0
time time
120 - oo -
= = Mean Meodified Males = 7 Mean Modified Females J
100 - 1
60 -
ol - ] )
o PSR PR TR R SR TR SRR R R S
I
E 410 'II
0 {
o
o |
203
|
[
I:II_ 1 1 1 1
1] 20 40 G0 a0
time

time




prababilily

® mean = 35.3 (t0)

® variance = 465

skewness = 11,500
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® mean = 28.8 (t0)
® variance = 295

® skewness = 6690

Max time = 26.7
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