ZAJEDNICKE

@ KATEDRA ZA Matematika 2

) (preddiplomski stru¢ni
studij elektrotehnike)

POLYTECHNICUM ZAGRABIENSE

3.4. ODJ 2. REDA
S KONSTANTNIM
KOEFICIJENTIMA - zadaci

1.

2.

3.

Rijesite sljedece jednadzbe:

a)y —3-y +2:y=0;
b)y +5-y +6-y=0;
Oy —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.

Rijesite sljedec¢e jednadzbe:

a)y —4-y +4-y=4.3"-12-x+2;

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

Oy +2-y +y=9-e";

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

g)y +y =20-sin’x;

h)y —y=4-x-e;

i)y —4-y=8-¢*-[2-cos(2-x)—sin(2- x)].

Rijesite sljede¢e Cauchyjeve probleme:

y +y—6-y=(10-x—-3)-¢>",

a) yy(0)=1,

y (0)=—4.

y —2-y +10-y=37-sin(3-x)+18-¢",
b) 1 y(0)=10,

y (0) =-5.
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ZAJEDNIGKE S KONSTANTNIM

EREDIETE (preddiplomski stru¢ni .
studij elektrotehnike) KOEFICIJENTIMA - zadaci

@ KATEDRA ZA Matematika 2 3.4. ODJ 2. REDA

POLYTECHNICUM ZAGRABIENSE

RJESENJA ZADATAKA

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

1.

a) Karakteristi¢na jednadZba (u daljnjem tekstu: K.J.) je k> —3-k+2=0. Njezina rjeSenja su
k,=11k,=2.Zbogtogaje y=C,-e"+C, e**.

b) KJ.: k’+5-k+6=0 >k, =-2,k,=3= y=C e +C,-e"".

¢) KJ:k?—=12:k+36=0 =k =k,=6= y=(C,-x+C,)-€"".

d) KJ: k> +10-k+25=0 =k, =k,=-5=y=(C,-x+C,) "

e) KJ:k’+4=0=k =2-i=y=C -cos(2-x)+C, sin(2-x).

f) KJ:k*+2-k+2=0 =k =-1+i= y=(C -cosx+C,sinx)-e™".

g) Kl:k>—4-k+13=0 =k =2+3"i=> yz[Cl-Cos(3-x)+C2-sin(3-x)]-e2'x.

2.

S y, oznaceno je rjeSenje pripadne homogene obicne diferencijalne jednadzbe 2. reda, as y,

partikularno rjeSenje zadane jednadzbe.
a) KJ: k»—4-k+4=0=k =k,=2= y,=(C,-x+C,)-e™";
Y, =a-x’+b-x+c=(a,b,c)=(1,-11)= Y, =x"—x+1.

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

b) K.J. k*=8:-k+7=0 :>k1: Lk=7T= yh=C1'€x+C2-€7'X;
yP:a:>a:2:>yp:2,
RjeSenje zadatka je: y=C,-e*+C, ¢ +2.

¢ KJ.: k2+2-k+1=0:>k1:k2:—1 = y,=(C,-x+C,))-e".
yp:a‘ez“:azlzyp:ez‘”.
RjeSenje zadatka je y = (C, - x+C,)-e " +e’*.

d Kl: k’+k-2=0= ki==2k=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)..
Rjesenje zadatka je: y=C,-e* +C,-e" +sin(2-x)—cos(2-x) .

e) KJ.: k2—3~k=0:>k1:0,k =3=y,=C-e"+C,.
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, -’ +x-cosx+C,.

f) KI:k’+k=0=k =-1k,=0= y,=C,-¢ " +C,;
(y,h=a-x’+b-x=(a,b)=(3,-6)=(y,), =3-x"-6-x
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(y,),=d-ee=>d=1=(y,),=¢€".

RjeSenje zadatkaje: y=C, ¢ +e*+3-x*—6-x+C,.

g) Kl k’+k=0 =k =-1k,=0= y,=C,-¢ " +C,;
Y, =a-x+b-cos(2-x)+c-sin(2-x) = (a,b,¢) =(10,2,-1) = y, =10- x+2-cos(2- x) —sin(2- x) .
RjesSenje zadatka je: y=C,-e * +2-cos(2-x)—sin(2-x)+10-x+C,.

h) KJ: k*-1=0=>k =-1,k,=1=y,=C e +C,-¢";
ypz(a-x2+b-x)-e”:>(a,b)=(1,—1):>ypz(xz—x)-e".

RjeSenje zadatkaje: y=C,-e ™ +(x’ —x+C,)-e".

i) Kl:k*-1=0 =k =-2,k,=2=y,=C e+ C, e
y, = [a-cos(2~x)+b~sin(2- x)] e = (a,b)=(0,2) = y, =2 sin(2- x)-e**.
RjeSenje zadatka je: y=C, e " +[2 -sin(2- x) + Cz] e™.

3.

Sy, oznaceno je rjeSenje pripadne homogene obicne diferencijalne jednadzbe 2. reda, s y,

partikularno rjeSenje zadane jednadzbe. a s y, opce rjeSenje zadane jednadZzbe.

a) KJ: k’+k-6=0=>k =-3,k,=2= y,=C-e""+C, -&*".
ypz(a-x2+b-x)-e2“:>(a,b)=(1,—1):>ypz(xz—x)-ez"‘.
Stogaje y, =C, e +(x* —x+C,) €.
y0)=1=C +C,=1.
y'(0)=4:>—3-C1+2-C2=—33(C1,C2)=(1,0).

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

b) KJ: k*=2-k+10=0 =k, =1+3-i= y, =[C, -cos(3-x)+C, sin(3-x)]-¢";
(y,), =a-cos(3-x)+b-sin(3- x) = (a,b) = (6,1) = (y,), =6-cos(3-x) +sin(3- x) ;
(y,),=d-ee=>d=2=(y,),=2-¢€"

Stoga je y, =[C,-cos(3-x)+C, -sin(3- x)+2]-€* +6-cos(3- x) —sin(3- x).
¥(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] " +6-c0s(3-x)—sin(3- x).
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