Juan Andrés Cabral

Model with differential equations and convergence

Given the market model:

3
p'=0.5[D(p) — O(p)]

Find the particular solution if p(0) = 5. Analyze whether p = 5 is a dynamically stable equilibrium, justifying
your answer.
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Solution

Given the market model:
D(p) = —p+15
Op)=1-%

P’ =0.5[D(p) — O(p)]
We calculate D(p) — O(p):

D(p) = 0(p) = (~p+15) - (1- %)

=—p+15—1+§

5)
=(-p+2)+14
(p+3+
2p
=-Z4+14
3+

Then, the differential equation is:

Rewriting:
dp  p
e
dt + 3
dp = (7 - g) dt
3d
P _
21 —p

—3Im(2l—p)=t+C
21 —p=e t/3HK
p=21—e /3K
p=214¢et30

Applying the initial condition p(0) = 5:
5=21+4C, = C;=-16

Therefore, the particular solution is:

t

p(t) =21 — 16e~ 3

Stability Analysis:
Equilibrium is reached when p’ = 0:

—‘§+7:0 — p=21

We observe that as ¢t — oo:

€5 50 = p(t) — 21

This indicates that the price converges to the equilibrium p = 21.
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