
I\ITH 351/651
Homework #6

Due Date: October 12. 2022

Problems for Everyone
• Consider t lie lmearsvsteiij

.1• =
— y.
I + ft.

(a) Show I hat the svst CR) has eigenva]ues A1 1 + I and A2 = 1 — I with eigenveclors

vi
=

and v2 [_i]

h) Lxpi’ss the eerc soltri mu

x(f) = c1e’’’v1 +

ris a sum ot t\v() real—valued fuictioius. Flint: First, express C’ = 1i +ib1 auirl c2 = 02rn1h1.
where oi,o2, b1, b2 C IR. Second. use 11w fact thai for w € Et c” = (ios(c) —f- 15111(w) to
rewrite the solut ion x (/) in terms ol silles and cosines and then separate the t erilis that
have a prefactor of I from I hose that do not. Third, find coiidit ions on (I . a2. b, that
ensure t lie terms invol vitig I vanish.

2. Vor the foiIoviiig svsteiiis. find the nuliclines and t he fixed points I plot a plausi lIe phase
port rail for the svst CIII. iii do not hIrIve 10 0 nahie rue st ability of the fixed poiiits.

2 (a) ±=i—raidzr

(h) .1’ y and ii .r(1 + y) — 1.
(e) ± = sin(q) and = I —

2 . (d))±=:ry—1 and =.c—y3.
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