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Population Growth

Malthus:

p(t) = c-p(t)
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Slope Fields
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Slope Fields
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Slope Fields

A A A A e

\
\
\
\
\
\
\
\

RN O N N N T RN

NN N N N N T N N T N N NS

S S ST
S S ST
S S ST
S S ST
A e
S S ST
S S ST
S S ST
S S ST
A e
S S ST
S S ST
S S ST
S S ST
A e

oo ooan

S S ST
S S ST
A e

S S ST

1/ 77 v s s s s

S NN N N N N N N U N N N N U N N NN

SciCompViz

Farin /Hansford



-

R A A A A A A A A
I A A A A A A A A A S
N N NN NN

B A A A A A A A A A A A A A A
[ T A A A
N N RN NN

N N N T T R

A A A A A A A A A A A A A A R

A Different Slope Field
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Recap

ODE:
Y'(x) = f(x,y)

f: slope field, assign a slope y’ to each x, y
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Euler's Method

Tangent:
£(x) = y(30) + F(x0.0)- (x ~0) \/
Step length h: sequence
. yi+1
X0, X1, X2, . .., with Yi
xj = xo +ih, find y; = y(x) X h Xy -
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Example: 10 points

Y =y ;
y(0)=1 .
1q
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Example: 30 points

7 (d
y' =y Z
y(0)=1 .
19
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Heun's Method

1
Yiv1 =yi + §h(ﬁ + fiy1).
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Heun vs Euler

y — 0.4x2

f(x,y)
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Finite Differences

Boundary Value Problem:

y"(x) = p(x)y'(x)+q(x)y(x)+r(x)

y(a)=y and  y(b)=y,
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Finite Differences

Discretize:
1oy o Yitl —Yi-1
Yi-1— 2Yi + Yit1
y//( i) ~ = h2l :
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Finite Difference System
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Vector Fields
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Dynamical Systems

f(t) : Foxes at time t
r(t) : Rabbits at time t
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Foxes and Rabbits

Refined equations:

r'(t) = 2r(t) — 0.5f(t)r(t)
f'(t) = —f(t)+0.9f(t)r(t)
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General Systems

short:
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Case Study: The Lorenz Attractor

}

[x(t),y(t),z(t)] : path of a particle

()= a(y(t) - x(1)),
y'(t) = x()(b— z(t)) — ¥(t),
Z(t) = x(t)y(t) —cz(t)
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Lorenz
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