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x(0) =1 X=y+z

y(0)=2 .o»pnm {y = X + Z mxNUNN NOIWN NX NN Phy

z(0) =3 z=x+Yy

NNo

{y=x+z => {x—z'zz—x => {x+3’c=z+z’ =>
zZ=x+Yy y—z=2z-Yy y+y=z+z
x+x=y+y=z+z => X, Y Zy areall of same general form
X=y+z Z=X-y X—y=y—x
{y=x+z => {z’=j}—5c => {i—y=x+y =>
zZ=x+y z=x+Yy y—x=x+y
{9.5‘—)./=y—x = X—x=2x
X—y=x+Yy
J:c:—3:c—2x=0 2—1-2=0
y—y—2y=0 = J@2-1-2=0 = A4 =-1 , A,=2
F—2-22=0 A-1-2=0
Qv =0 => Homogeneous
A #F Ay => fo = CieMt + Cet2t  =>  f=f =Ce "+ Ce*
(x = Cie ™t + Cye?t x(0) =1 1=C,+C,
<y = Cge_t + C4_€2t _}7(0) =2 => {2 = C3 + C4_
(z = Cse ™t + Cge?t z(0) =3 3=10Cs5+Cs

(x = Cie ™t + Cpe®t
{y =Cze bt + Che?t
(z = Cse ™t + Cge?t

x =—Ce t+2C,e?
y =—Cse " +2C,e?
z=—Cse ' +2Cce*

|
\"4

X+x=y+y=z+2z => 362€2t:3C482t:3C632t => (; =C4 = Co

x = Ce b+ (Cyre? x =—Ce t +2C,e%
y = Cze b+ Cre?t => y =—Cze t +2C,e%
z=Cge '+ Cre?t z=—Cse t +2C,e?



Z=X— y => Cse_t + C2€2t == _(Cl + C3)e_t + CzeZt => CS == _(Cl + C3)

(1=61+C2
<2=63+C2
3=_C1_C3+C2

=> {1 =G+ => C;=0

1 - _C1_2C3

_1=C1

1 2=0C, = (=1
\ 0:C3

(x = —e~t + 2e?t

{y = 0e t +2e?
\z =1le t + 2e?%t





   {         x . = y + z     y . = x + z     z . = x + y


   {       x ( 0 ) = 1   y ( 0 ) = 2   z ( 0 ) = 3


   {         x . = y + z       = >         z =   x . − y     y . = x + z                                                                           z . = x + y                                                                      


   {      x . −   y . = y − x     x . −   z . = z − x     y . −   z . = z − y


   {    x +   x . = y +   y .   x +   x . = z +   z .   y +   y . = z +   z .


  x +   x . = y +   y . = z +   z .           = >             x   ( t )   ,     y   ( t )   ,     z   ( t )   a r e   a l l   o f   s a m e   g e n e r a l   f o r m


   {         x . = y + z     y . = x + z     z . = x + y


   {         z . =   x ¨ −   y .     z . =   y ¨ −   x .     z . = x + y


   {      x ¨ −   y . =   y ¨ −   x .     x ¨ −   y . = x + y     y ¨ −   x . = x + y


   {      x . −   y . = y − x     x ¨ −   y . = x + y


    x ¨ −   x . = 2 x


   {      x ¨ −   x . − 2 x = 0     y ¨ −   y . − 2 y = 0     z ¨ −   z . − 2 z = 0


   {         𝜆 2 − 𝜆 − 2 = 0     𝜆 2 − 𝜆 − 2 = 0     𝜆 2 − 𝜆 − 2 = 0


          𝜆 1 = − 1           ,             𝜆 2 = 2


    Q   ( t ) = 0           = >           H o m o g e n e o u s


    𝜆 1 ≠   𝜆 2                   = >                     f h =   C 1   e    𝜆 1 t +   C 2   e    𝜆 2 t               = >               f =   f h =   C 1   e  − t +   C 2   e  2 t


   {    x =   C 1   e  − t +   C 2   e  2 t   y =   C 3   e  − t +   C 4   e  2 t   z =   C 5   e  − t +   C 6   e  2 t


   {       x ( 0 ) = 1   y ( 0 ) = 2   z ( 0 ) = 3


   {    1 =   C 1 +   C 2   2 =   C 3 +   C 4   3 =   C 5 +   C 6


   {    x =   C 1   e  − t +   C 2   e  2 t   y =   C 3   e  − t +   C 4   e  2 t   z =   C 5   e  − t +   C 6   e  2 t


   {      x . =   − C 1   e  − t + 2   C 2   e  2 t     y . = −   C 3   e  − t + 2   C 4   e  2 t     z . = −   C 5   e  − t + 2   C 6   e  2 t


  x +   x . = y +   y . = z +   z .


  3   C 2   e  2 t = 3   C 4   e  2 t = 3   C 6   e  2 t


    C 2 =   C 4 =   C 6


   {    x =   C 1   e  − t +   C 2   e  2 t   y =   C 3   e  − t +   C 2   e  2 t   z =   C 5   e  − t +   C 2   e  2 t


   {      x . =   − C 1   e  − t + 2   C 2   e  2 t     y . = −   C 3   e  − t + 2   C 2   e  2 t     z . = −   C 5   e  − t + 2   C 2   e  2 t


  z =   x . − y


    C 5   e  − t +   C 2   e  2 t = −  (   C 1 +   C 3 )   e  − t +   C 2   e  2 t


    C 5 = −  (   C 1 +   C 3 )


   {    1 =   C 1 +   C 2                           2 =   C 3 +   C 2                           3 =   − C 1 −   C 3 +   C 2


   {    1 = −   C 1 +   C 3       1 =   − C 1 −   2 C 3


    C 3 = 0


   {    − 1 =   C 1         2 =   C 2   0 =   C 3


    C 5 = 1


   {    x = −   e  − t + 2   e  2 t   y = 0   e  − t + 2   e  2 t   z = 1   e  − t + 2   e  2 t

