Obycejné diferencialni rovnice

P¥iklad 1 (piim4 integrace). ReSte pocateéni tlohy

() 2'(t) =4, «(0)=0, (1) = &
(b) 2'(t) =cos’z, = (g) = g, [z(t) = L(t + 5 sin2t) — 4]
() 4'(t)= ﬁ, z(0) = 2. [z(t) = 2 + arctg x|

P¥iklad 2 (separace proménnych). Reste poc¢atecni tlohy

(a) z=2a"cos’tlnz, x(7)=1, [In? |z(t)| — 2tgt = 0]
(b) x+2'cotgt=0, =z (g) = —1, [z(t) = —2cost]
(¢) 2®>4+t*2" =0, z(-1)=1, [z(t) = —t]
d) wy'+z=1 y(1)=1, [(z = 1)? +9%(2) =1]
(€ (y+ay)+@—=zy)y/ =0, y()=1, [z —y(z) +In \:ry( )| =0]
(f) 201 +e%)yy' =e*, y(0) =0, 2e8(®) 4 o7 41 = 0]
(&) ¥ =2yylnz, yle)=1 y(z) = (z(lnz - 1) +1)%]
Priklad 3 (separace proménnych). Stanovte obecné feSeni diferencidlni rovnice
t —
a) 1 =-— x, In (£ + 22(t)) + 2 arctg £ = C implicitnd
t+x t
)2
(b) o = 5> [ex = Cy implicitng]
Ty — T
(©) oy —y=+/22—y2 [y(z) = zsinln |[Cz|, C #0, y(z) ==z, y= —z]
(d) (z+2y)—ay =0. [y(z) = Ca? — 1]
fiklad 4. Reste pocatecni tlohy
(a) t'=ve2—22+z, z(1)=1, [z(t) = tsin (Int + Z)]
T+
0 v= T, y1)=0, [y(@) = 2 — V227 = 1]

Piiklad 5 (linedrni homogenni diferencidlni rovnice 1. fadu). ReSte poc¢atecni tlohu

yroy=0, y(1)=2 [y(z) = 2]
P¥iklad 6 (variace konstanty). Reste po¢atecni tlohy
(a) 2’ —zcotgt=sint, = (g) =1, [z(t) = (t — %) sint]
(b) ' —zcotgt=sint, z(m)=1, [nem4 FeSeni; proc?]
© -2 )= [#(t) = &5 = L 1n o]
(d) zy'—By+1+nz)=0, y(1)=1, [—$(132% — 3Inz — 4)]
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3
() v +vay=3" y(1)=-3, [y(z) = 3Vad — §]
(f) ' +ycosz=sinzcosz, y(0)=1. [y(z) =2e "% +-sinz — 1]
Priklad 7. Najdéte obecné fesSeni diferencialni rovnice
(a) '+ 2y = 4z, [y(z) = Ce ™ +2]
(b) 2’ ==z cost+ sin2t. [z(t) = Ces™t —2(1 + sint)]

Piiklad 8 (metoda odhadu). Metodou odhadu nebo metodou variaci konstanty stanovte
obecné TeSeni diferencidlni rovnice

(a) 2’ =3z —e*, [z(t) = Ced +e*]
(b) 2’ + 2z =3e", [z(t) = Ce ™ +3 5]
(¢) a'+2z=5e"%, [z(t) = Ce * +5te ]
d) 2'+z=1-1 [z(t) = Ce™t —t2 + 2t — 1]
(e) ' —2x=2cost, [x(t) = Ce* —% cost + Zsint]
(f) 2’ =7z + cos2t — 3sin 2t. [2(t) = Ce™ — cos 2t + 23 sin 2t

P¥iklad 9 (diferencialni rovnice vyssitho fadu). ReSte pocatecni tilohy

@) " =simare® y0) =1, y(0) = 5, y(0) = 1, [n(@) = cosa — Le a4 ]
0 =2 =0 Y=L =2 @)= 3t =204
() 2" +2zy —6y=0, y(1)=0, y'(1)=1. ly(z) = 5 (2% — )]
Priklad 10. Stanovte obecné feSeni diferencialni rovnice

(a) ¢ —/1+@"2=0, [y(x) = sinhz + C; + Cox + Cj]
()  zy® + 4" = 0. [y(z) = Ciz? (3Inz — 3) + ng + Csx + Cy]
P¥iklad 11 (charakteristickd rovnice). Reste nasledujici lohy

(a) 2" —bz'—6x=0, [z(t) = C1e% +Che ]
(b) 2" — 62" + 132" =0, [z(t) = C; + €3 (Cy cos 2t + Cy sin 2t)]
(c) ¥'+4y +4y =0, [y(t) = e7*(C1 + Cat)]
(d) ¢"—4y' +13y =0, [y(z) = e**(C} cos 3x + Cysin 3z)]
(e) " +6y +9y=0, [y(z) = (C1 + Cox) 7]
f) y®—y=0, [y(t) = Cre " +Cy e +C3 cost + Cy sin t]
(g ' +4y+5y=0, y(0)=-3, y'(0)=0, [y(t) = —2e ! (cost + 2sint)]
(h) ¥"+3y"+3y' +y=0, [y(t) = e H(Cyt% + Cat + Cs)]
i) 4y" -8y +5y =0, [y(z) = e® (C1 cos £ 4+ Cosin £)]
(

N— N

y" —8y=0, y(0)=0,y'(0)=6, y"(0) =0.
[y(z) = *® 4+ e~ (v/3sin v/3x — cos V/37)]
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Priklad 12 (linedrni nehomogenni rovnice vysstho fadu s konstantnimi koeficienty). Me-
todou odhadu nebo metodou variaci konstant reste tlohy

(a) 2"+ 62"+ 5x = 25t° — 2, [z(t) = Cre ™5 +Cye™ +5t2 — 12t + 12]
(b) 2" — 22" + 10z = 36 cos 3t, [2(t) = ' (Cy cos 3t + Cy sin 3t) + cos 3t — 6 sin 3t]
(¢) y"—6y +9y=3t—8e, [y(t) = e3(C1 + Cat) + 5t + 2 — 2¢]
(d)  y" + 4y =8e* +5elsint, [y(t) = C1 + Cycos 2t + Cssin 2t +
+ e +1lef(sint — 3cost)]
() y" —3y"+3y —y=e, [y(z) = (Cy + Coz + C3a?) " +2 ¢7]
1 T T T
O =g v(G) =1 v (5) =%
[y(z) = —%£ cos 3z + (1 + § Insin 3z) sin 3]
(g) " —4y=32"¢", [y(z) = Cre* +Cre™ — (L + Yo + 227 4 2%) €7]
(h)  y" — 8y + 20y = 5z e**(sin 2z + cos 2z). [y(z) = e*®(C} cos 2z + Cy sin 2x) +
+ 5“1%“ (1 —2z) cos2z + (1 + 2z) sin 2z]]
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