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h 31, 2008Abstra
tIn this Paper we 
onsider some simple models of population growthfor the undead. We address the issues of short term geometri
 expansion,large s
ale growth dominated by geographi
 saturation, the presen
e of�ne
roman
ers� in
reasing the population at a linear rate, and the e�e
tof an 'undead slayer' hunting the undead. The most sophisti
ated modeldemonstrates that if a 'slayer' has a 
apa
ity to hunt and kill the undeadfar ex
eeding the the abilities of the undead to hunt and kill their humanprey; then the overall growth of the undead population 
an be surpressed,and a stati
 population 
an be maintained.1 Introdu
tionOne ever-present question involving the study of the undead is whether theaddition of a �slayer� will a�e
t the dynami
s of undead population growth.Referen
es in popular 
ulture seem to indi
ate that the dilligent e�orts of a�vampire slayer� or �zombie killer� 
an keep the undead population at bay; how-ever, the simple fa
t that the undead reprodu
e exponentially, while a slayer 
anonly kill at a linear rate demonstrates that the reality of the situation is, if noth-ing else, more 
ompli
ated than depi
ted. This paper is a 
ursory explorationof the subje
t.2 Simple Monotoni
 Population ModelsThe undead do not die naturally; thus, their population will in
rease monoton-i
ally until they have 
onsumed all of the living humans on the earth. Thereare, however, numerous models for how pre
isely, their number will in
rease intime.2.1 Many Live, Few undead, Distributed EvenlyIf, for example, we assume that the number of the undead is relatively small
ompared to the dead; and evenly distributed, then ea
h member of the undead1




ommunity will be able to �
onvert� their living 
ounterparts at a steady rate.
dN

dt
= aNwhere a is the average rate of 
onversion, and N is the Population. Clearly,the population in this 
ase will in
rease exponentially.This population model is overly simple, however; sin
e the population wouldin
rease without bound, even ex
eeding the original living population. Further-more, it does not take into a

ount the possible e�e
ts of geographi
 saturation,or the di�
ulty in lo
ating the remaining survivors to 
onvert. Thus, the expo-nential model is realisti
 only within a well-de�ned regime.2.2 In
orporating RarityWe 
onstru
t a more sophisti
ated population model by 
onsidering the spe
i�
sof how a parti
ular ghoul aquires prey. Suppose that a ghoul will wander abouta town of area A, and that it has the 
apa
ity to re
ognize a living human asprey only if it passes within a 
ir
le of area 'b' surrounding the ghoul. Then,the odds of a ghoul 
onverting one of the M − N remaining humans (where Mis the original population of humans) will be

r(M − N)
b

A(where r is a 
onstant whi
h des
ribes the odds of re
ognizing, 
at
hing,biting and 
onverting the human).Sin
e there will be N ghouls on the prowl at any time, the rate of 
onversionwill therefore be
ome:
dN

dt
= N(M − N)(r

b

A
)Note that while, for small N , the rate of in
ease is nearly linear; as theundead population approa
hes saturation (N approa
hes M), the rate at whi
hthe population of undead in
reases will �guratively 'die o�'. Also note that the
onstant r b

Awill be fairly small.2.3 Geographi
 SaturationOn
e a geographi
 lo
ation has been saturated, it 
annot be expe
ted that thedensity of population of undead would in
rease: the overall populaiton wouldtherefore in
rease as a widenning 
ir
le as the undead shamble outwards to �ndfresh food. The radius of the 
ir
le would in
rease at a 
onstant rate; related tothe average velo
ity of a ghoul. Thus the overal population would be related tothe area in the �zone of undead� :
N ∝ πr22



dN

dt
= ar = b

√
NWhere a and b are relevant 
onstants.While this model is more a

urately suited to des
ribe the spread of theundead through the boroughs of a sprawling metropolis or suburb; a very-large-s
ale population model 
ould similarly be 
onstru
ted, en
orporating the 
ur-vature of the earth.2.4 Additive TermIt is not implausible that an additional term 
ould be added to the model,a

ounting for a �hellmouth� or a �ne
roman
er� type sour
e of the undead.Presumeably the e�e
t of su
h a term would be to, regardless of the 
ir
um-stan
es, in
rease the population of the undead at a 
onstant rate. The additionof a 
onstant term to the rate of population in
rease is of little importan
e tothe models dis
ussed thus far (whi
h will in
rease monotoni
ally regardless),though we will see that it 
an have an important role in models whi
h in
ludea 'slayer' term.3 The E�e
t of a 'Slayer'The presen
e of a slayer among a populations of humans whi
h are being stalkedby the undead 
an have an e�e
t; though as would be expe
ted, the e�e
t it haswill depend on the undead population remaining relatively low.3.1 Simple Slayer ModelA Slayer, working full time, would have some maximum rate at whi
h it wasable to dispat
h the undead. If we assume the simplest model; within the regimewhere the undead are reprodu
ing exponentially, and we additionally assumean additional �ne
roman
er� term: the rate of in
rease of undead will be:

dN

dt
= aN + l − kwhere a, l, k are 
onstants des
ribing the natural rate of aquisition of preyof a zombie, the rate at whi
h the undead are ARTIFICIALLY introdu
ed tothe system (via �hellmouth� or �ne
roman
er�), and the rate at whi
h the slayerremoves undead from the system.if k > l, then there will be a stationary point at N = l−k

a where the pop-ulation of the undead will be stati
. If the N should ex
eed this value, thenthe population of the undead will 
ontinue to in
rease, regardless of the Slayer'se�orts. If N is below this threshold, it will de
rease to nothing. Thus, ween
ounter two important features whi
h a 'slayer' term 
an add to a model:�rstly, the existan
e of stationary points; and se
ond, the possibility that thepopulation of undead 
ould be eliminated entierly.3



3.2 In
orporating RarityAgain, a subltler population model 
an be generated by in
orporating the e�e
tof a rari�ed population of undead on the rate at whi
h a 'slayer' 
an work.Supposing a 'slayer' patrols a town of area A, and that it 
an re
ognize andattempt to kill a ghoul if one enters within' an area '
' 
entered on the slayer.Then the rate at whi
h the undead 
hanges be
omes:
dN

dt
= N(M − N)(r

b

A
) − N(k

c

A
) + lThe regime for this model is one where N relatively small sin
e, eventuallythe rate at whi
h a 'slayer' 
an dispat
h the undead would plateau. We mightexpe
t this model to apply in its entierty to towns with small (human) pop-ulations; or alternatively we 
ould 
onsider it to be an approximation of thepopulation growth in a larger 
ity, while the numbers of the undead are stilllow.In this model small N , dN

dt > o, 
aused by the nonzero parameter l. The sig-ni�
an
e of this term is that the population of the undead will never 
ompletelybe killed o�. There is a stationary point is at:
Nstat = M
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]1/2The stable stationary point is an interesting feature: a stable population ofthe undead 
an be maintained through the presen
e of a hard-working 'slayer'on patrol.It would be desirable for Nstat to be as low as possible. To this end, thee�e
tiveness of the 'slayer' at killing the undead′k′, and the range in whi
hhe/she re
ognizes his/her prey , must be substantially larger than the equivalenttwo parameters for the undead (r and b respe
tively). Note that while this mightbe possible for some shambling ghouls or zombies: a vampire or warewolf slayermight have less lu
k at repressing population growth. Also note that unless ck ≫

rb, that Nstatwill be un
omfortably 
lose to the total original population M ;This indi
ates that the primary reason for the stabilized population of undead
ould be an overal s
ar
ity of humans.Re
all that this model assumes relatively small values of N . For large enoughvalues of N , the rate at whi
h the 'slayer' 
an dispat
h the undead will plateau,and the undead will begin to reprodu
e geometri
ally. This might imply thathaving a 'slayer' is only useful in 
ommunities with a population smaller thansome threshold. Furthermore, between the upper values of N des
ribed by thismodel and the values of N for whi
h the 'slayer' will be overwhelmed; theremust be an UNSTABLE stationary point.4 Con
lusionWe 
on
lude from our most sophisti
ated model that the existan
e of a 'slayer'in a 
ommunity 
an reliably maintain the total population of undead in the4




ommunity at a sustainable level if the 
ommunity is su�
iently small; howeverour model also demonstrated that the 'slayer's ability to sense and dispat
hthe undead must be substantially greater than that of its prey, or else the'sustainable level' of undead in the 
ommunity will mostly be maintained bythe s
ar
eity of fresh meat.
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