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15. any;") + an_ly;"‘l) +o..+ aly:c +apy = 0, a, % 0.
Constant coefficient linear homogeneous differential equationThe general solution of this
equation is determined by the roots of the characteristic equation:

P(\)=0,  where P()\)=a,\" +a,- A"+ +ag) +ag.

The following cases are possible:
1°. All roots Mg, A2, ..., A, Of the characteristic equation are real and distinct. Then the general
solution of the homogeneous linear differential equation (1) has the form:
y = Crexpaz) + C2expaz) + - - - + O eXpRA,2).
2°. There arem equal real roots\; = X\, = --- = \,,, (m < n), and the other roots are real and
distinct. In this case, the general solution is given by:
y = expQz)(Cy+ Coz + -+ - + Cppz™ )
+ Crt1 €XPAmT) + Crsz €XPAms2x) + -+ - + O €XPAA,2).
3°. There arem equal complex conjugate roofs= a * i (2m < n), and the other roots are real
and distinct. In this case, the general solution is:
y = explax) cosBx)(Ay + Aoz + - - + Apa™ ™)
+explx) sin(Bz)(By + Box + - - - + Byz™ 1)
+ Com+1 @XPA2im+12) + Coms2 €XPA2m+22) + - - - + Cpp eXPA, ),

where Ay, ..., Am, Ba,y - .o, By Copaa, - - ., Cy, are arbitrary constants.
4°, In the general case, where there aredifferent roots A;, Ao, ..., A, of multiplicities
ma, my, ..., m,, respectively, the right-hand side of the characteristic equation can be represented

as the product
PO =(A =)™ (A=) (A= \)™,

wheremj+mgy+- - -+m, =n. The general solution of the original equation is given by the formula:

y= Z expQrz)(Cro+ Crat + - - - + Cpmy1z™ Y,
k=1

where C},; are arbitrary constants.

If the characteristic equation has complex conjugate roots, then in the above solution, one should

extract the real part on the basis of the relation exp(3) = e*(coss * i sinf).
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