
Practices (ANSWERS ; NI STEPS ,NI JUSTIFICATIONS HEBE)

↳ PLEASE DO NOT FORGET TO JUSTIFY

EXERCISE I i x'=Ax.
DURING THE MIDTERM ! !

MA - ( 3 :3) .

I
. Eigenvalues /eigenvectors : 4=-1 , Np (L) 's Dj 2 , Nas (Y)
general solution : out) = Got (d) + gettf ? ) , teIR ; 9.cz constants

2. out) s - e
- tfb) + eat (3) ,

TER
.

3
.
lo ,ol

'

unique equilibrium point ; a saddle; unstable .
4
. If Cato , them out

, •
Gest (9) [ trajectory moves toward a)

Jf 980 , then act) = Get (b) → (f ) for tats

Jfc , to , then out) II. •
c
,
e
- t (L) [ trajectory moves towards a]

Jfc , - o , then act) = C,est (9) a (9) for ta - a
⑨ A =L: ;)

I
. Eigenvalues /eigenvectors : 4=1 , r, of ,

' ) i si 4 , Na ' (L)
general solution : Hbk C ,

et f; ) tg e 4th) , teIR; 9 , as constants

2. out) = et ft
, ) , t EIR .

3
.
10,07 unique equilibrium point; modal source; unstable .

4
. If Cato ,

then xzlt) ¥, •
Ge4th)

All trajectories move toward a as to ta

Tf e, to , then xzlt) '

a

Get ft )
we . fat → - a

All trajectories move backwards um hime bo (0,07



H A =L
"ok 3 )

i
. Eigenvalues /eigenvectors : g - Yz , are (b) i ke a : Nae ( G )
general solution : out) = Goth (f)+ Case"( g ) , teIR ; 9.cz constants

2. out) : Yei
"' ( t ) - steals) ,

ter
.

3
.
lo ,ol

'

unique equilibrium point ; a saddle; unstable .
4
. If Cato , them out

, •

- Gest (g ) [ trajectory moves toward a]

If 980 , then acct) = Gettys) x (f ) for t→ to

Tf C , to , then out) II. •
c
,
e
- th (d) [ trajectory moves towards a]

Jfc , - o , then act) = C,est (8) a (9) for ta - a

(d) A = ( { I )
I
. Eigenvalues (eigenvectors : 4=1 ti . N,

- f - 'Ii ) s AEI , i Vai NT
general solution : out = et le,@sgteggrent) tgfesztgrsrmn.tl )

to IR
,
C

, , Cg constants
2. out . Let493k£!mt) + ( ogtgsnir.int ) ) . ten
3
. Co, o) unique equilibrium point 's a special source; unstable
4. him out) = (f ) ; the direction of the Mohan is away from the
t-1 - a

origin ; the trajectories spiral and become
unbounded



EXERCISE 2 ( ANSWERS WITH DETAILS TO BE FILLED IN ! )
(a) Standard form y

"t 3Gt y '
- ÷, 4=0 with continuous coefficients

on to
,
o) Uco ,+a) . 8he longest interval containing ta on

which their are continuous is Lo ,to)

• y, elk is a odwtrom ,
Indeed

, for to

y , Ctl et
'k
, gilt = Ig Elk, y ,

"
= - t,
EH? Sutotubutrmg onto the DE

one detains ;

at? ftE"2) +3 t.lgttk-l.lk = - Igf
'k
+3g Eh - f

'k
⇒

• yacht" is a solution . Indeed
, for t>o ,

yalt) it
"

, y
'alt) = -Ed

, ya
" ft) = 2h53 . Hence

, substituting unto the
DE one detains :

gli (gt3) t z t ft-Y - El = 4E '
-
3 E ' - E ' =p

was
. .WH . I %

, by; f- I ÷, ÷!. I = - th"- IgE":{Esk to
for t>0

(d)
yltl-cy.tt) tgym = C

,
t
'k
+GE

'

,
C
. .
C
,
constants [by tr) andlet ]

(e) Apply the
'

method of variation of parameters .

In standard form the

given DE is : y " t3g¥ y ' - stay = Iq .
So glt) = Igf . A particular

solution Y (t) is :

Hae - sit Sw}¥%at t yin S49h atW Ey, yzyct)

= 2g th ft lgqtk -out - 2g E ' f t"? '

g.
that



= gilts ft -Hdt - g't
- '

ft dit
.

2
= THY .is#tktG) - '

g
E' fist + q)

T L can choose Eeg .

so

,

can choose C , e.g = 0 because E
'
is odwtrom

because this sdubvom
of the homogeneous

of the homogeneous equation equation

=3 t - t t = It
(e) Ehr general solution of sty

"

-13 .ly
'
- y it is of btw fam

yay - yet) + Mt)

where ye f- the complementary solution) is the general solution of
the corresponding homogeneous DE and Mt) is a particular
solution of the grown DE

Cohen : yet) - C , b'ht GE
'

that ,
C
, ,G constants , t so

'

(f) Set ogey
,
Hence x ,

'
e y

'
⇒s{ gey ' today " . . #y 't + ¥09 -38%+24

i.e .
.

xp = K2{x.' e ÷x ,
- zex.tk

Jm matrix form : x'=PCt) octgct) , where

xa.tl:c! i.chef !÷ .

.÷) , gets - (%)



(g) eine general solution of the system un Cf) is ⇐IT? ,

where yay = C ,
Eh +GE

'
+ It is the solution found on Clo) and

Hence y
' ( t) = Gg E Yz - G÷, t Ig

•hies out = ( Yy , ) = C , ¥. ) tea ft + If it ) . GREM GO


