Systems of Ordinary Differential Equations > Linear Systems of Two Equations

15. =zf, = af(t)(ty, —vy), yp = bF(t)(tx; — ).
The transformation
u=try—x, vty -y @
leads to the system of first-order equations
uy =atf(tyv, v, =btf(t)u.

The general solution of this system has the form

(u(t) =T exp(x/@ / tf(t) dt) +Coa exp(—\/% / tf(t) dt) ,
with ab > 0:
o(t) = C1Vab exp(x/% / tf(t) dt) - CoVab exp(—x/@ / tf(t) dt>,
(u(t) = Chw cos(M / tf(t) dt) +Cha sin(@ / tf(t) dt) ,
with ab < 0:
o(t) = =C1+/|ab| sin<\/@ / tf(t) dt) +Co/abl cos<\/m / tf(t) dt),

@)
whereC; andC5 are arbitrary constants. On substituting (2) into (1) and on integrating the resulting
relation, one arrives at the solution of the original system:

m=C3t+t/%dt, y=C’4t+t/%dt,

whereC3 and(Cy are arbitrary constants.
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