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Project 2: Lotka-Volterra model, derivation of the tangent model

System of ordinary differential equations State space
and initial conditions:
z '=az— by z(t=0)=x, a,b,c,d=const
/_ — — 0.81
y'=—cy+dry  y(t=0)=y,
Solution: 0.6/
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Derivation of Tangent model

Differential equations Initial conditions ai — as
S
rﬁaa}’=x+a,8ax—b<yaa$+xaay) 59$(t20):0
0,7 '=ad,x—zy—b(yo,z+bxd,y) 0,y (t=0)=0
0 = |a,b,c.d|

0.x'=ad x—b(yd z+x0, y)
0,1'=ab,x—b(yd,z+x0,y)
Cost function
0,y'=—cd,y+d(xd,y+yd,x) |
0,y'=—co,y+d(z0,y+yo,z) J(Q):2_||F(Q)||2

l— g —
0.y'=—y—co,y+d(z0 y+yo ) F(6)=model (6, ¢.)— ™

0,y'=—co,y+xy+d(z0,y+y0,x)
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Observed data

Yobs
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Results

True values of parameters:

Initial guesses:

a=06,b=13,c=10,b=1.0 a = 0.608
b = 1.440
Values calculated by tangent model: c = 1.056
a=0.5 b=1091, c=1.0189, b = 1.208 b = 0.949
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Cost function
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Original VS Calculated
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Thank you for your attention!

doaenmds Yyt omgoobmgol!
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