Dynamical Models in Biology — Homework 2
Praneeth Vedantham (Pv226)

dy y° .
1. lve — = h =1.

Solve 7 i1 with y(0)

Separable. For y # 0 and t > —1,
dy  di
y3 ot 1

Integrate:

/y3dy = /(t—|— D7'dt = -y P=hlt+1]+C.
Solve for y:

y2=-2Int+1)+C" (t>-1).

Apply y(0) = 1:
1==2In(1)+C" = C'=1.

Therefore

1

= , —l<t<e?—1|
Vv 1—2In(t+1)

y(?)

. Solve y" — 3y’ + 2y = 0 with y(0) = 2, ¥/(0) = 3.

Characteristic: 7> —3r+2=0= (r —1)(r —2) =0, so 7 = 1,2. Thus
y(t) = Cre + Coe?, Y (t) = Cre! 4 2C,e™.

Initial data:

=2
{CI+C2 o= 0y=1, C, =1.

Cl+202:3

Hence

y(t) = e +e* |

3 —4
. Eigenvalues/eigenvectors of A = [4 3 1

3= =4 9 B
det(A—)\])—‘ 4 3_A'_(3—)\) +16 = 0.
So
(B3=XN)?=-16 = | No=3+4i|
For Ay = 3 + 4
-4 —4 . .
A—A1[:[4Z —4@'1’ —4iv1 —4vy =0 = v9 = —1 0.
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Take v; = 1:

By conjugation, for Ay = 3 — 47 we can take

o =[] |
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