DIFERENCIALNE ENACBE:

(Izberi svoj nac¢in dela; namreé¢, na zacetku so naloge razvrséene po snoveh
in ti tipa DE ni treba prepoznati, na koncu pa so dodane (nekatere iste) naloge
v meSanem vrstnem redu.)

OSNOVNO:
1. Danim druzinam krivulj poiS¢i ustrezne diferencialne enacbe:

y = kx, parameter je k; R: y/z —y =10
2
x

L+ 344—2 = 1, parameter je a; R: y?> —yy'z —4 =0

=)

zy/1—y’2

)
)
(¢c) ty — costx = 0, parameter: t; 3 + sin =0
) 2—2 + z—j =1, parametra: a in b; R: yy’ — ¢z —2yy”’ =0
2. Preveri, ¢e je dana funkcija resitev dane diferencialne enacbe:
(a) y=2%(Inz — 1) + 222, 2dy — 2ydz = 23 In vdx
(b) y=Cisinz + Cycosz, y' +y=0

DE Z LOCLJIVIMA SPREMENLJIVKAMA:

1. Poiséi tisto resitev DE ' — 2z = 0, ki ustreza pogoju y = 1 pri x = 0. R:
y=2x24+1

2. ayy! =1 — 22, R: 22 + 9% = In D22

3. tgydx — ctgxdy = 0, R: sinycosz = D.

1—&-y2

4. y = o7

R: arctany = arctanz + C.

T (1,4). R: 3ev = 32z + L.
6. (xy—x)de+ (zy+z—y—1)dy=0.R: (z—1)(y—1)*e"tv = C.

Dy

Vit

8. vy = /3x+4y + 1, Namig: nova spremenljivka z = 3z + 4y + 1, R:
W+ dy+1+3 -4/ +dy+1+3)=2+C.

9. ¢ = 2z — 3, Namig: nova sprem.: z=2zx+y—3, Riln(2Qe+y—1) =
x

7.0 —y=93 Rio =

HOMOGENA DE:



1. y':%—l,R:y:xln%.

Yy

2.y e%—i—%R: InDx+e = =0.
3. xy —y =22 +y% R Ca? =y + /a2 + ¢

4.y (ac—&-y)27 R: y = ztan (%lnl‘ +D) .

22

5. (z2 + 3y2) dx — 2zydy = 0, R:(l + %) =zD.
NEPOPOLNE D.ENACBE:

y—C

l.ev +9y =1,R: "=

+r¢=1.
— .3 C o 43 _ 344 _ t?
2. o=y " -y -LRo=t-t-1,y=3t"-5 +C.
5 _ o 5 ., _ _t2 _ 5.6
3.4y +y°=0Riax=—t-t°,y=-5 -t +C.
4. y’2—4x2:0,R:(y—x2—C')(y—|—x2—C):0.

5. x/1+ 92 =19y, R: 22 + (y — C)? = 1, tako obliko resitve dobis po elimi-
naciji parametra.

6. 2y/+3y+y/4:0’Rx:—¥_%+c7y:_%_%

EKSAKTNA DE:
L (32%2 +y)dy+ 223y +2+1)dy=0,R: 23y* + ay +y = E.
2. (x+y+1)de+ (z—y*+3)dy =0. R: 12—2+xy+zf%+3y:0.

=C.

3. z—ﬁ’day + y2;f$2 dy =0, Rt Zé - %
LINEARNA DIFERENCIALNA ENACBA:

1. Katera linearna homogena DE ima regitev y = 2* +2? R: (1 + 26_2””) y —
2y =0.

2. 2y +y=Inz+1, R:y:lnx—l—%.

5 = H2y = M Ry = O (o 0) 1.

4.y +2zy=e Riy= (z+C) e’

mx

5. Resi DE 4 + ay = ¢™®, kjer sta a in m konstanti. R: y = £— + Ce %,

a+m
¢e a # —m, Ce pa je a = —m, potem je resitev y = (z + C) e~ **.




6. 1+e*)(y+y)=1L,Riy=e*(In(e*+1)+C).

BERNOULLIJEVA DE:

Loy +y=—2y?, Ry = m
1, _ 1 P.,2_

2.y —cy= 35 R y? = Cx? — x.

22

2
3. y’+a:y:m\/§,R:y=(1—|—C'e_4>

4. y'ctgy + 4x3siny = 2z, Namig: uvedi novo sprem. z = siny, da DE
pretvoris na Bernoullijevo, R: == = 2 (J:2 - 1) +Ce™

siny

_2
5. xdy = %yg +yz3, y(4) =0, R: y=ax(8)? (ln4—lnx)_%.

RICCATIJEVA DE:

Loy =y —2ye” +e* +¢”, y(0) =0, Ri y = 55 + €.

2
2. y’:yQ—w%,R:y:_f_i_C—F%.

3. 3y’+y2+5—2:0,R:y=§+ﬁ.

CLAIRAUTOVA DE:

_IZ

)

1. y = zy/+y'%, R: splosna reditev: y = Cz+C?, singularna resitev: y =
2.y =ay +y"? Riy= %"”2—1—02:6—5—01, Y= —%—1—0.
LAGRANGEOVA DE:

Ct

2 .
1. y’:xy’2+y’2,R:x:—l+ﬁ,y:(t_71)21ny:0tery:a:+1.

2

2. 2y:%vR:Dy=($—D)2iny:Otery=—4x.

.y=ay? -2y, Rey=at>? - 28 iny=0tery=2—2x.

ORTOGONALNE PRESECNICE:
1. Poiséi ortogonalne trajektorije druzine parabol y = Cx2. R: %2 + % =D.

2. Poisci ortogonalne trajektorije druzine y? = Cx. R: y? + 22?2 = D2

LINEARNE DE VISJEGA REDA:



1Ly =ze*,y(0) =1,y (0)=0,R: y= (v —2)e* +x + 3.

2.y~ 3y +2=0,R: (y—%—cla:—Cz) (y—a? = Crz = Cp) =0

HOMOGENA LINEARNA DE VISJEGA REDA S KONSTANTNIMI KO-
EFICIENTT:

1. Resi DE y” — 4y’ + 3y = 0. Pois¢ci tisto partikularno resitev, ki ustreza
zatetnemu pogoju y = 2,y = 4 pri x = 0. R: y = C1e” + C2e3*, y, =

e* + 3%,
2.y — 4y +4y =0, R: y = (C1 + Coz) €2
3.y —6y +13y =0, R: y = 3% (O cos 2x + Cy sin 27) .
4.y —2y0®) 49" =0, R: y = A+ Bx+Ca?+De* + Fre® +Ge %+ Hxe ™.
5. y® —y =0, Ry = Cre® + Cae™ ™ + C3cosz + Cysin .
6. —8y =0, R: y = Ae®** 4+ Be ™7 cos (\/gx) + Ce %sin (\/gx) .
7. y" —4y +5y =0, R: y = Ae®** cosx + Be**sinz.
8. y'+y=0,R:y=Acosz + Bsinz.

NEHOMOGENA LDE VISJEGA REDA S KONSTANTNIMI KOEFICI-
ENTT:

+ sin2xcosx _ xcosx + sin® z
4 2 2

1. ¥ +y=sinz, R: y= Acosxz + Bsinzx
2. y"+3y' +2y = eL_H,R y=Ae 24+ Be T+e 2 (e* + 1) (In(e® +1) —1).
3. Poisci resitev homogenega dela enacbe ter nastavek za partikularno resitev:

(a) y" + 4y = 822, R: yg = Oy cos 2z + Cy sin 2z, yp = Az? + Bx + C.
(b) 3" — 2y +y = xe®, R: yg = C1e® + Come®, yp = Az3e® + Ba’e®.
(c) ¥y + 2y + by = 16e* + sin 2z, R: yg = ¢~ * (C} cos 2z + Ca sin 2z) .
(d) ¥ +y' =5z, R: yg = A+ Be™®, yp = Ax? + Bu.

(e) v +y — 6y = xe?*, yg = Ae 3% + Be?® yp = (A:z: +B:c)

(f) y”—i—y —6y = > cosz, yg = Ae 3"+ Be?* yp = €2 (Acosa:+B51nsc)
)

(g — 2y + by = xe®cos2x, yg = Ae*cos2x + Be®sinx, yp =

e” ((Az + B) cos 2z + (Cx + D)sin2x) .

(h) y(4) — 16y = ze?*®sin 2z, yg = Ae*® + Be™2® + C cos2x + Dsin 2z,
yp = €** ((Ax + B) cos 2z + (Cz + D)sin2z) .

4. y'+4y' +5y = 522 —322+5, Ry = e 2 (Acosz + Bsinz)+ 2% -8z +7.



5.y 43y =9z, Riy=A+ Be 3 4 327 —z.
6. y* —y=4e®, R: y = Ae® + Be ® + Ccosx + Dsinz + ze®.

7. y" =3y +2y =3x+5sin2z, Rty = Cre® + Coe® + 3z + 3 + —Lsin22 +

3
§ Cos 2x.

SISTEMI DIFERENCIALNIH ENACB:

1. Resi sistem DE, podan z matriko A = Riz =% (Og + Cot + C4 (% + t)) ,

S O N
O N =
N = =

y = e (Cy + C1t), z = Cre?.

2. Z uporabo matrik resi sistem z = 2z — 3y + 2, y = = — 2y + 4e!. R:
x = —6te! + 3¢t —4 4 3C et + Cae™t, y = —2te? 4 3¢t — 2 + Chet + C1él.

3.x =3x+5y,y =2 —vy, 2(0) = 1, y(0) = 5, R: o = 5et — 4e™ %,
y = et +4e7t.

1 -1 1
4. Resi sistem DE, podan z matriko A= | -5 1 —1 |.R:z=Cet +
o -1 2
Czt’f_t-|-C3e4t7 Y= —5C1€t+3026_t—20364t, z = —501€t+026_t+03€4t.
5. %2 = 2 -2y, y = 4o + 5y, Ri 2 = —e3* (Acos2t+ Bsin2t), y =
e3' ((A+ B)cos2t + (A — B)sin2t).
2 1 =2
6. * Resi sistem DE, podan z matriko A= | —1 0 0 .Rixz=Cel +
1 1 -1

Acost + Bsint, y = —Ce' + Bcost — Asint, z = Acost + Bsint.

NEKATERE NALOGE - MESANO:
Prepoznaj in resi naslednje diferencialne enacbe:

1. tanydx — ctanzdy = 0, sinycosz = D

2. a2y —y=9> Cy=a\1y2 +1

3. y’:e%—l-%,lan—i—e_% =0

4. x+y’+y'5=0,x:—t—t5;y:—§—%+0
5.y = ey = oian ¥y =C@® +2) - 1

6. v — 2zy = —4x3y?, % =2(2?-1)+ Ce"



10.
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29.

30.

31.

32.

Y (x — 2?) = 2yx — 622, y(x — 1)? =223 - 322 + C

3y cosz +ysinz — -5 =0, y*> =sinz + Ccosz
2

N

Ely—y?) =2wy+2y, (z+1)(y—1)>=C

y = }ii’z, arctany = arctanx + C

ay —y =12 +y? Ca? =y + /a2 +y?

y/2—4$220,y:i$2+0
Y42y =e, y=(z+C)e

y = ztan(3Inz + D)

2z2

(2z + 1)dy + y?*dx = 0, ev = Dy2z +1
20 +3y+yt=0,2=-2Int— 33+ C; y=—3t —
zy +y=—2y? y(Cr+zlnz) =1

y—C

eV 4y =1, e +%:1

1 _ 9 Yty
2y = v T T Cly+2)
y'+y:$y%7y:(x—3+06_§)3
xyy/:17x27%:1r117*%2+0

zy +y=Inz+1,y=ha+<

(vy —x)dr + (zy+x—y— 1)dy =0, (x — 1)(y — 1)%2e*tV = A

p=yP—y —lLo=t—t—Ly=3t"-L 4+C

r_ 1 1 .2 2 _
Y=gy =gy y =Ce"—x

— 2 3z _ -2
yl+x—$ —276;8—%

2
3

y' =3y% +ya?, y=2(C - Llna)

5
2

8

"=yt =y(C-a)

<

~

y Z%—l,ylen%

v 4ry=xy,y=(1+ C’e’%”ﬁ)2

v+ gm =3 1=y(z+250)



