Systems of Ordinary Differential Equations > Linear Systems of Two Equations

16. t2$$ + aitx) + bity; + c1x + diy = 0, tzyg’t + asta) + bty + cox + dpy = 0.
Linear system homogeneous in the independent variable (Euler type).
1°. The general solution is determined by a linear combination of linearly independent particular
solutions sought in the form of power-law functions,
x=AltlF, =B,

by the method of undetermined coefficients. On substituting these expressions into the original
system and collecting coefficients dfand B, one obtains a system far and B:

[k? + (a1 — D)k + c1]A + (b1k + d1) B = 0,

(aok + o)A +[k? + (b — 1)k + dp] B = 0.
The determinant of this system must vanish for nontrivial solutions to exist. Hence follows the
characteristic equation for the exponént

[k? + (a1 = D)k + ca][k? + (b2 = D)k + d2] = (b1k + dy)(azk +c2) = 0.

If the roots of this equationks, .. ., k4, are all distinct, then the general solution of the original
system of differential equations is expressed as
z = =Cy(brky + o)t = Ca(brkz + da) |t = Ca(baks + da)|t]** = Ca(brka + da)|tl™,
y = CalkF + (ag = Dk + el e + Colk3 + (az = Dz + ea ™
+ C3lk5 + (a1 = Dk + cal [t + CulkZ + (a1 = Dk + cal |t
whereCy,. . ., Cy are arbitrary constants.

2°. The substitutiont = ge™ (o # 0) leads to the system of constant-coefficient linear differential
equations
"+ (a1 = 1)zl +bity. + 1z +dyy =0,

Yy, +agal + (by = L)y, +cox +day = 0.
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