Systems of Ordinary Differential Equations > Linear Systems of Two Equations

12. z), = alty,—y), i, = b(tz, - ).

The transformation
u=try—x, vty -y @

leads to the first-order system
up =atv, v; = btu.

The general solution of this system is given by
u(t) = Craexp(2Vabt?) + Coaexp(-1vabt?),
v(t) = C1v/ab exp(:vabt?) - Crv/ab exp(-3Vabt?),

with ab < 0: u(t) = Cra COS(%\/ Iabltz) +Cha sin(%\/labltz),
+ o) ==Cuv/adl sin(3 Vatl ) + Cov/fab] cos( It %),

whereC; and(C are arbitrary constants. On substituting (2) into (1) and integrating the resulting
expressions, one arrives at the general solution of the original system:

m=03t+t/$dt, y=C’4t+t/$dt,

whereC3 and(Cy are arbitrary constants.

with ab > 0: {
2
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