ey vation of He form
i'\o‘cpul«m'(' of ¢

is called M{'ov\omoos‘ TL\Q S‘Oe.g -(;JJ;

a(‘ ‘o.u.{w\cmoo.s A:((erea{\‘-j\ equ«.'ehws (L XN
be rcc;ero.sen‘l'e,a( l>~7 lvdimevxstomﬁ O(c‘us\'NMi

colle d 'P‘AMQ lcne s .

GW\S‘. @ Gven 0O M“W\omwé A:(‘(ue&l

e.gwdt\o«\ consleo ot FLL (&(«uu ling

@) Guen o ?W (~ng skefch the
possilole ”‘Lw"“ws

@ Undarshn d the role of e_tfui‘igr:ow\
?O."‘*s in tha ‘l\kr?rg'(x(\‘o,\ O'(
?\’\-OA.L \N\Qs

d"-“:(y Q}%i(f‘or:bw\ ?au\('s .3

Sinks . sources or nohs,



Sec 1.6 Phase Lines

dy 2
21+
di y

Example 1b:

=2

b _
dt

Example 1:

e GO N N NG
— e s S SO N N NN S e
R A OGN AN N
e N N A N
e S OSONON O N N N SN T —————
N N N A i e
e N N A e P
e e

R N N
R N N N
e N N N N / NN S ]
R e e N N NN AN NN NGRS
e NN S SO —
B e N N N N
e i NN N N N N N N SN RE SR

3] ] —

o — o oy
t 1 i

L B e
W//////////
EONONNOSONONOSSNYN]
T N NN N N NN
N N N
N NN N N NN
NSNS

...........

NSNS SOSON NN
RN NS
(NG NG NN N NN NN
NONONE NN SO
NN NSNS ]
NN N NN NN
NN NN N NN S N NN
R NN N NN N G NN
RN N N S, NN N N NN N N
S N N NN Y Sa.

I N N NN NN
NN N Y
NN NN N N N Y

S CNGNONENENEN SNONONONONONONONONGN
AN S S OO O OO OO
RSO SO OO NN
RN S S O OO O OGN
AN N N S O O OO OO,
AN NS R S O OO
NS
ROGNONONONONONON O
SONNN S SCON

NN N NN
. ! -

N N N

-1

~2

=Yy

dy
dt

Example 2:

~1

-3



Example 3:

T . T
SR
[ U\
——— U

[ e N /

N

NN

—————— S /

———————— NN
——— NN

———— NN\
X NN\
N
NN
——————————e NN
— N

NN

VAN

[ ot o et et ot et et st e e

0

) o -

I-»(y+2)

dy
dt

Example 4 :

et \ / NN
=~ [N\,
AN
[ /[ N\

H\\\\\\\ ///,

e NN

e/ \ N\

‘\I,\\\\\\\\ NN
[ /NN
[ [ \ N
AR
e I ANN
-\\\l\\.\\\\ AN
[ AN

e e AANR NG

—————/\N\Y

NOANUNNNNNNANNNNNNNNYN

-1

-2

VALV VYV VNV VY

) 3] = =]



'Drmw\& o~ ?km (?AQ 2NQI\ O

A {leredtndl %UN'(TW\ j%: L(Yl

Evermple i—‘(_; o.qy(\—z-;o> ‘ (\ Sort |
‘5 Ejut\ikr\'uw\ S.M,kns Y-:D, 7" 30

\ r | 4
z\ -C(y) Xz >0
| ul\u\ o<y <230

230 ;'— g{<0
whea Yy<O
| Y >»230

) Vhata \ine

230 r

oT




Skekching

de{*\‘Dn <

Ve |

Y

ASY)




$ ke‘tJ«hg $ Soludsong giveA o

MOTe Qe \-0.5




Genarsd qvida lines when skm{z«(«rvi solutiong
f?'"\ phaa lines (P78, 34) B

5\)@@»_ - % _ -:(7) MJ g&\ \s @ Sa'«.'('m

w‘mm -Ctﬂ 18 wn'(\\e\mo;(j A:%QW'R%L(( -(,’,P
el y.

° I.? .(' (y(o)\ =0 "\"\mn y(v) (S an e,gu\(“'ngW\
votat and y(t)= O Le oMt

. T £( y(;)),o ,-Hmw\ )’&) \s Tncreasing
Loc ol t  ond etH\Qr )’d’\ > &S t increuse
o¢ \/({') tends o 1"Le -(ars" €qu ‘\Brs\)w\
point lenger Hhan y@)

® 1‘( -C(\/(o)\<o ,-H\e/\ 7(“') (s o(ecrea,s{,\s_
for ol € and either Yy -0 s t |
nereeSes or y(f\ tends "l'b 'Hw. ‘r“'\"

QQ%Q\:‘O(\'QM }gi/\"{ SMa“ar ""\M\ 7(0)



a\\ Kme

Considar ‘\M"ﬁ»ﬂ cw\t}-a‘k\o\l\ )l(o\-'-‘o
then Y(O= 0= -1-=+ -
o+C C=-l

%6\ e —|0{J:-( \/QS"(‘\QJ
a.s\m?-glg F t=

5&3%

2 €

=




ko 52 The phase kne bas 4 hole

dy . L
TR

- --.----------.’
2

¢




Linears h*\ﬁwx T\\earew\,




Theee cases  wheye 'F,(z\‘:D |
¥ b ak {(y)50

then we wold have one of Ha
-Cv\lvwit\b .

'cb)

Y

L"\e‘-ﬁ%m«&m -n'\ebQM Sepw Yo (s an
ogpariom ot of At < fiy) where ¥
s e wn{\‘«ums(’ &Q'(‘(trev\'(‘?-\,]a(e _(unc.(\.w\‘ﬂ“‘

. Tf -Q'(y',\ <0 , '(J'\Cv\ Y° it a S‘A(Q

o Tt {’(yg\ >0 ,'erv\ Y, is & Souru_
Tk £y =0, thea we need addihon
inkormetinn + dedermine ﬂ*ype o Yo



Exomga  usim Linesrizadion
GNen 2_(1 - ko = y(cas(y‘:zy)-z?ny”)

at

We bLnew ‘u«o:k y=o 1S 6Wn erA:‘.Lﬁuw\

ol . Ts e souraa orf o~ sinke 7

Ty



