W?7. Find the differential equation of the fourth order with constant
coefficients, having as particular solutions e, e*, double ¢%, and its
non-homogeneous term being 2x2. Solve after, its Cauchy problem:
y(0) =3,y'(0) = »"(0) = 2,"(0) = 1.

Laurentiu Modan.
Solution by Arkady Alt, San Jose,California, USA.
Characteristic equation for the differential equation is (k2 — 1)(k —2)* =
k* — 4k3 + 3k? + 4k — 4 and, therefore, itis y"" —4y" +3k" + 4y’ — 4y = 2x2.
By substitution partial solution in the form u = ax? + bx + c in this equation
we obtain 3(2a) + 4(2ax + b) — 4(ax* + bx +¢) = 2x* &
—4ax? +4(2a — b)x + 2(3a + 2b — 2¢) = 2x*>. Hence,

—4a =2
2a—-b =0 = [a =—
3a+2b—-2c =0

Hence, the general solution of the equation is sum of general solution
of homogeneous equation y"" —4y" + 3k" + 4y’ —4y = 0 and obtained above
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partial solution, that is y(x) = c1e* + cae™ + (c3x + c4)e> — X —x — L.

2 4
Since y'(x) = —x + e*c) — cre™ + 2e¥(cq +xc3) +eFey — 1,
V'(x) = e*ci + cre™ + 2c3e* + 4e*(cq + xc3) + 2eFe3 — 1,
Y"(x) = e*ci — cre™ + 8cze™ + 8eF(cq4 + xc3) + de*es
Using y(0) = 3,y'(0) = y"(0) = 2,"(0) = 1 we obtain
- -
C1+Cz+C4—%=3 cl+cz+04=lT
< cir—cy+2c4+c3—1=2 C>< cir—cr+2c4+c3 =3 P
ci+cr+2c3+4cs+2c3—-1=2 ci1+cy+2c3+4cs+2c3 =3
Cl—CQ+8C3+8C4+4C3=1 \01—02+8C3+804+4C3=1
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Thus, y(x) = lz—lex + Loy (
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