Diferencialni rovnice 2. radu

Linearni diferencialni rovnice 2. fadu s konstantnimi koeficienty

v+ 2y +5y=¢"sin2zx y(0)=0,v(0)=1
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Vyuzijeme toho, ze y = e** fesi homogenni rovnici
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Najdeme realné feseni homogenni rovnice pomoci vztahu
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Reseni homogenni rovnice je tedy
yg =c1e “cos2x +cpe Psin2r, o €R
Resime nehomogenni rovnici metodou pravé strany

e” sin 2z = ™ (P () cos fx + Py (x) sin fx)
a=1,8=2 A=a+08i, A=1+2i
Pi(z) =0,Py(z) =1,stPy () =0,stPy(z) =0

st Qq (x),st Qg () < max {st Py (z);st Py (z)}



stQi (z) =stQa(2) =0= Qi (z) =A, Q(z) =B
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gy = e (Qu (2)cos B + Qo () sin )
e” (Acos2z + Bsin2x)
y, = €' ((B—2A)sin2xz + (A+2B)cos2z)
e” ((4B — 3A) cos 2z + (—4A — 3B) sin 2x)

y' +2y +5y = e"sin2w
e’ (4B — 3A) cos2x + (—4A — 3B)sin2x) +
+2¢e” ((B — 2A) sin2z + (A + 2B) cos 2z) +
+5e” (Acos2x + Bsin2xr) = e*sin2z
(—8A+4B)sin2z + (4A+8B)cos2x = e"sin2z

sinz: —8A+4B = 1
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Ziskame tedy partikularni feseni rovnice
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Obecné feseni rovnice je
_ . e’sin2x e*cos2x
y(z) = c1e7 " cos 2x + coe”“ sin 2z + 50 0 cazeR

Uréime c¢; a ¢y z pocatecnich podminek y (0) =1ay (0) =1

Y (x) = —coe " sin2x + 2c0e™" €08 2z + o (€7 sin 2z + 2e” cos 2x) —

— 5 (€% cos 2z — 2e” sin 2z) — cre”" cos 2z — 2c1e” 7 sin 2
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Resenim diferencialni rovnice je tedy
11 21 e*sin2x e*cos2x

y(z) = 1—Oe_m cos 2x + %e_z sin 2z + 50 10



