Math 260 Homework 5.6.5/6

The eigenvalues of A = [0_; (1)3] are the rootsto (0.4 —2)(1.2—-21) — (—p)(0.3) =+ =22 —1.64+ .48+ 03p =0
1.6 +/1.62 —4(48+ 0.3
PRNRECE T 2( P)_ g+ /016=03p.
Note that 0.16 —03p >0 & p <o =2
0.30 15

If p> % then 0.16 — 0.3p < 0, thus 0.3p —0.16 > 0, and the eigenvalues will be complex:

A=08+,/016—03p = 08+i/03p—0.16.

Case p .16 — .3p .16 — .3p Eigenvalues C‘))zcgi:l?;ifonni?n Lt?enr?at/ei(r)rrn
1 0 .16 4 1.2 0.4 No Growth
2 0< <04 04< <016| .2< <4 1< <12 04< <06 No Growth
3 0.4 0.04 .2 1 .6 No Equilibrium
4 0.4 < <8/15 0< <04 0< <2 |08< <1 06< <038 No Decay to 0
S} 8/15 0 0 0.8 0.8 No Decay to 0
6 8/15 < < 26/15 <0 (Complex) 08+0i o] <0.6 Yes Decay to 0
7 26/15 <0 (Complex) 0.8+0i |o|=0.6 Yes “Equilibrium”
8 [26/15< <0 (Complex) 08+0i |o|>0.6 Yes Growth

The magnitude of a complex number a + bi is Vva?+ b? . Consequently, in Cases 6 — 8, the magnitude of both eigenvalues will be
2
0.82 + (,/0.3p — 0.16) = 0.64 + 0.3p — 0.16 = 0.48 + 0.3p. Notice that

048 +03p=1©03p=052ep=1"=2

with /0.3p — 0.16 = Jo.s (£2) - 0.16 = V036 = 0.6 = eigenvalues are 0.8 + 0.6 i, with magnitudes 0.8% + 0.6? = 1.



