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LEAD Example

March 24, 2017

4 PARAMETERS 34

# Toxin in watex
PPB = 5 # Parts per billion measured in water = wmicrograms per liter
#NOTE

# average FLINT = 27 {original citv study)

# high FLINT = 158 (original city study)
g 1 i3 e
# oepa stanpdard = §

# largest FLINT VA sample = 13.000 {follow up study) - above \

}
SU00 is considercd by EPA te be taxie waste

# Water intake Daily
NumLitersDaily = 1 # Numer of Liters per dayv drinking water
HNOTE

i

# 1 Liter for Children
# 2 Liters for Adults

# Blood Volume
Blood=1.75 # Blood Vaolume
HNOIE

# about 5 Lit

# abont 1.

3

# Saftey Standards

wGPerdL=10 # " Safe”™ Level

# No safe Blood level has been found However testing guidelines say
- NOTE

4 5 is cause for coneorn

# 18 couvld have peurelogical effects
2 40-15 limit before chelation treatment should ocecnr

# Contact threugh showering

SHOWER = 0 # Set to 1 to cousider the effects of a daily shower



[1H02 4 B 44 L6
al=var{'al')
a2=var('a2')
ad=var( ‘al')
NH=matrix{3,1, [al, a2, a3])

# Solve for NopHomogeneous Constants

# We plug NH into the eguation x'=Axdf
# (here the dervivative of the constant is zero so we always bhave thel
following simple svestem o saolve)

CONST=solve ([A{0.0]%al + A[0.1]*a2 + A[0,2]*a3 + Tl==0, A[l1,0]*al +\
Af1,1]*%a2 + Al1,2]4+T2==0, A[2.0]%al + A[2.1]%a2 + A[2.2]*a3+T3\
sl aly a2, ad)

Al=CONST{0][0]. rhs ()

A2=CONST[0]{1].rhs()

A3=CONST[0][2].rhs ()

A= mdtnx( .1.[A1.A2 A3])

# Apply the initial conditions to the full solution x=x_ hix nh

# Ax{oi=-{{01+]. where I contains the initial values

Axo:uuﬂu;x(ﬁ.& L1§U§D§.E2§0.U}.E3§U§U], E1{0.1] ,E2{0,1],E3[0.,1], E1\
[0,2] . E210.2] .E3[0.,2]])

RHSo=matrix (3.1 ,[-A{0]+1[0], -A[1]+1{1], -A[2]+1[2]])

co=Axo.inverse { ) *RHSo

#E CONSTRUCT FINAL SOLUTION 44

=var{ 't")

Xl=co [O]*EL1[0,0]* e (L1*t )4co [1]*E2[0,0]*e " (L2*t)+co [2]*E3[0,0]* e "(L3\
*f)lﬁiﬂg

x2=co [0]*E1{0 ,1]*e™(L1¥*t )4co [1]*E2[0 .1]*e ™ (L2%t)+co [2]*E3[0,1]* e (L3}
*t)+A[1]

x3=co [O]*E1[0,2]*e™(L1*t )+co [1]*E2{0 ,2]*e " (L2%t )4co [2]*E3[0 ,2] * e T (L3\
*t)+A[2]

# NOTE - this works because 1 have distinet ecigenvalues so we just
do a nple st of solotions

# You would need to be cvaureful 1f yvon have a svstem with repeated

5 i\';m'ln‘y ajlues

44 PLOT TUHE SOLUTION
f1(t)=x1]0]

£2(t)=x20]
£3 (t)=x3[0]
£4 ( t )=SAFE

tend =500
ple=plot (t1(t) {t .0 .tend) rgbecolor=hnue(0.3) legend label="'Biood")
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