@ : Matematika 2 3.4. ODJ 2. REDA
(preddiplomski stru¢ni S KONSTANTNIM

" Bektrotehnicodiel studij elektrotehnike) KOEFICIJENTIMA - zadaci

1. Rijesite sljedece jednadzbe:

a)y —3-y +2:y=0;
b)y +5-y +6-y=0;
c) y"—12-y'+36-y=0;
d)y +10-y +25-y=0;
e) y"+4-y=0;

f)y +2-y +2-y=0;
g)y —4-y +13-y=0.

2. Rijesite sljedece jednadzbe:

a)y —4-y +4-y=4-2>-12-x+2;

b)y -8y +7-y=14

c) y"+2-y'+y:9-ez"‘;

d)y +y —2-y=8-cos(2-x)—4-sin(2- x);
e)y —3-y =(3-x—2)-sinx—(x+3)-cosx;
f) y"+y' =6-x+2-e";

g)y +y =20-sin’ x;

hy —y=4-x-e";

i)y —4-y=8-¢>"-(2-cos(2-x)—sin(2- x)).

3. Rijesite sljede¢e Cauchyjeve probleme:

y +y —6-y=(10-x-3)-€",

a) ¢ y(0)=1,

v (0)=—4.

y =2-y +10- y=37-sin(3-x) +18-¢",
b) §y(0)=10,

Y (0)=-5.
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RJESENJA ZADATAKA

Napomena: Ako se ne istakne drugacije, C), C,€ R su konstante.

1.
a)

b)

c)
d)

e)
f)

g)

2.

b)

d)

Karakteristicna jednadzba (u daljnjem tekstu: K.J.) je k*=3-k+2=0. Njezina
rjesenja su k, =1 i k, =2. Zbog toga je y=C,-e*+C,-e**.
KJ:k*+5k+6=0=k =-2,k,=-3=y=C e +C,-e"".
KJ.:k*>=12-k+36=0=k=k =k,=6= y=(C, - x+C,) "
KJ:k*+10-k+25=0=k =k =k,=-5= y=(C,-x+C,)-e"".
KJ:k’+4=0=k=2-i=a=Re(k)=0, b=Im(k)=2= y=C, -cos(2- x)+C, -sin(2- x).
KJ:k*+2 k+2=0=k=-1+i=a=-1, b=1= y=(C,-cosx+C, -sinx)-e "
KJ.k*—4-k+13=0=k=243-i=a=2, b=3=y=(C,-cos(3-x)+C, -sin(3- x))-**.

S y, oznacCeno je rjeSenje pripadne homogene obicne diferencijalne jednadzbe 2.

reda, a s y, partikularno rjesenje zadane jednadzbe.

Kl:k’-4-k+4=0=2k=2= Y, =(C1‘x+C2)‘ez'X.
Y, =a-x’+b-x+c=(a,b,c)=(1,-1,1)= Y, =x"—x+1.

Rjesenje zadatka je: y=(C,-x+C,)-e”* +x* —x+1.

K.J. k2—8-k+7:0:>k1=1, k2:7:>yh=Cl-e”+C2-e7"‘.
ypza:>a=2:>yp=2.

Rjesenje zadatka je: y=C,-e*+C, e +2.

KJ:k+2 k+1=0=k=-1=y,=(C, x+C,)-e".
Y, =a-¢ =a=1= Y, =e.

Rjefenje zadatka jey=(C,-x+C,)-e " +e*.

KJ:k>+k-2=0=k =-2,k,=1=y,=C,-e " +C,e".
y, =a-cos(2-x)+b-sin(2-x) = (a,b) = (=1,1) = y, =sin(2- x) —cos(2- x)..

Rjefenje zadatka je: y=C,-e”*+C, " +sin(2-x)—cos(2-x) .

K.J.: k2_3k=O:>kl :0, k2 :3:) yh =Cl.e3‘x+C2‘
y,=(a-x+b)-cosx+(c-x+d)-sinx= (a,b,c,d)=(1,0,0,0)= y, = x-cosx.

RjeSenje zadatka je: y=C,-e** +x-cosx+C,.
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f)

g)

h)

b)

@ - |  Matematika 2 3.4. ODJ 2. REDA
o (preddiplomski strucni S KONSTANTNIM

Elektrotehnicki odjel Stule elektrotehnlke) KOEFICIJENTIMA - ZadaCI

K.J.: k2+k:0:>kl =—1, k2 =0 Vi =C1‘€_X+C2.
(yp)1 :a-xz+b-)c:(cl,l?)=(3,—6):>(yp)1 =3.x*—6-x
(v,),=d ¢ =d=1=(y,), =¢"

Rjesenje zadatka je: y=C,-e*+e" +3-x*=6-x+C,.

K.J.:k2+k203k1:—1, k2:03 yh:CI.e_x_FCZ.

Y, =a-x+b-cos(2-x)+c-sin(2-x) = (a,b,c)=(10,2,-1) = Y, =10-x+2-cos(2- x)—sin(2-x).

Rjesenje zadatka je: y=C,-e*+2-cos(2-x)—sin(2-x)+10-x+C,.

K.J.:lc2—1:0:>kl =-L k,=1=y,=C-e"+C, ¢
Y, =(a-x*+b-x)-¢* = (a,b)=(1,-1)= Y, =(x*=x)-e".

Rjesenje zadatka je: y=C,-e™* +(x’ —x+C,)-¢e".

KJ kP —4=0=k =2, k,=2=y, =C,-¢>" +C, -¢*".
y, =(a-cos(2-x)+b-sin(2-x))-e** = (a,b)=(0,2) = y, =2-sin(2- x)-€**.
Rjesenje zadatka je: y=C,-e”*+(2-sin(2-x)+C,) €.

Sy, oznaCeno je rjesenje pripadne homogene obic¢ne diferencijalne jednadzbe 2.

reda, s y, partikularno rjesenje zadane jednadzbe. a s y, opce rjesenje zadane

jednadzbe.

KJ:k*+k-6=0=k =-3,k,=2=y,=C,-e*+C,-e".
Y, =(a-x*+b-x)- ¢ = (a,b)=(1,-1) = Y, =(x*=x)-e".
Zbog toga je y, =C, e +(x* —x+C,)-e™".
y0)=1=C +C, =1,

y(0)=4=-3-C,+2-C, =-3=(C,,C,) =(1,0).

Rjesenje zadatka je: y=e” "+ (x> —x)-e”".

KJ:k*=2k+10=0=>k=-1+43-i=y, =(C,-cos(3-x)+C, -sin(3-x))-e".
(y,), =a-cos(3-x)+b-sin(3- x) = (a,b) = (6,1) = (y,), =6-cos(3- x) +sin(3- x),
(y,),=d-e"=>d=2=(y,),=2-¢". ’
Zbog toga je y, =(C,-cos(3-x)+C, -sin(3-x)+2)-e* +6-cos(3-x) —sin(3- x).
y(0)=10=C,+8=10=C, =2,

y(0)=-5=3-C,+7=-5=C, =—4.

Rjesenje zadatka je: y=2-(cos(3-x)—2-sin(3-x)+1)-e* +6-cos(3-x) —sin(3- x).
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