P\\Y%O = Probles  Sed | QU@  \0/03/202L

Q2.2.%

We 3 gven Mo \edor Jido

Mmd oy wt b T 2 Jukes  30) uhin olsfe ths
Fd,  providled x= 3. Whewr 2 veder  dpow B Woving
rigitued 30 >0 aw SM\ar‘J 3o 0 leflweel. ) W\ poceed
by Bl Be W Simgle ok 309

We e Bwer 300 WkE Par o b x=-l, 0,2, We haw 2

potitive Touwp' 2k =l which  Hhn Bppan S
X a

\

v 1S3 I Fras l}("\ =N (Xﬂ)" 0{—1,\




Q3 Woded of Twor  Grwty

Gowpeda Law: = =N oy (V)

33 To  webke Py Proh\tw\ Qlir o | Tierpre, Vuwn | sove Y 00e

for  NOY, We e et
TN g P W . 5 B P 1
T e | e N g (b0
| M(hAU\
\V\ (Aon \'TL\JS Jf\’\@/\' 2 mb‘\") = —3(*"'\”9) N U}\R\A | o

Sb K0, A misd ob B imepnd, b wc e (on) | de Lo

d N (Y
g g o oy ey Com T < oy {ley(00] - oy [lag(loniY)
N
Then - oy () - B
d = a—a;”n ‘ — | @ \GJ (b/\,o) = \03 (o).
Expom*ﬁal‘\v:] e | we | Gnck ‘Wﬁ+ ‘

-~

N = i o (log (ow) €Y

% oeny do S ww Fhet BN gt vake  or  Wwreows

the ke of wro\tillww of Pe ol Likese b D e ca,m‘mj

o~ (—

Copacity Senee ’rE\:\) NI =

o) The wedor Bk oF N g Wke

o4
N=0 N="o
N> Oy P
A A
|5 B unsYae Saable .
0 Yo

Sre W odmen o¢ N Nt o (o %),




We @n dow gt N verdeh iRl VAl

o Somdkvj we o simer oo W,

() e Bxed poiny of fhe wodd ar
N =0 Tungieblc) ank
gk
N=¢  [steule]
. Wiy phgiclly, Wk Seny  Giwe 2y D5 e wumxe of
doold  conege b e Qi @peoty, X when b 3N
Nkl pedubgbon  (ntl (0 chal W B wok qew) skl

e Jwe  wodtl o pley,

A) The sty dndgsd D ogven by AE AT whe
Tw) = -2N \g(bn),
Moo e Bxed powly W=o, e M=p . Th
dowebe of § B
T : -2l () ~ AN = b

= -2 [loglon) +i] |




T\)Ow, when Nhi =IO \%(‘oﬂ)‘\ o udedined o

Ynt=0) > i, The | dprckeity | dwme | el

Nonct
L
\e\
'\\)\ML ( '\'o
% ™M u‘ \9 1\3 I
‘h\[‘\( Seale
\
\3)
e) Q) [X=
o
and

qrow | oe one | (dl | W5 gppared.

‘-u( ‘\\N. k\(u} ()07\/\‘\' /\]’“ = %’

| |
-2 Do )0 .

-

)
y HM‘

il [ videly o | e | dor |2

e | drenadenb

X199, T con be | ?akx;c)\ wo | X= X(\-x)(\-\x)’

owr 3rapV\ loff [X-x | \oo\‘% \he
;(‘ i |

““;“

5 el ol S
LN L
EREE . y
\ She

H\i Corregfomlwy W Il.dd N e

The Solbun  Cony Ye J'avm %

X g

i\)\\L\ ) A Syl

—— —t -

/

it

>

unGiwe

Vivl S
- 7

Shble

-
\

unilab't




U'\) X<\« %_Co%\f. Ty fondson Wy wo (ooly, $nce

-5 ¢ [Leax & b= -] ¢ beosx & LA\,
X
o Fryed
=3 YR o
g ™ 2
o W 2m ?‘:’/ Fe“ -S.|w

I U Co(rtg()m}htj P\o* lodey  Vhe

fer  viey
(LT VI

X ol +.

>4
Gﬂ\ X = e,x - (oYX, L\)\\lﬂ X LO’ - (oS x (/(MV\B\'(\I M{ LMI\ X)Ul
X 8 X
€ (/lwkma‘rts EM) | S Xmo,
Crav\e unihve Skl umitaie

\ T et g o NeEstor S
\/K\Q/'

P - e FRyed po‘nv\h Memele 93 StaWte, wastable, Shavle, ode, when X%

ot o} XE)  locks  Wwe




5. Qi fur ations

A xE =) | G Sader  indo %= (=), ‘

When 50, X ® 1 the Sewe D when Lo | Sine

3o, The | ool (u( (“W P"iv‘“) dre  given whon | x= 10
X X

(0, <O
(=0

[f\«\vx / x

-“\Q CO(fCSfowh«J Vu,-\u S—'{(Ud;

[+]

uhSidle Shvle e~ S1able
‘ \

Oxe 20 |3 % of  fixed points | Al | crezked, Henee  the .

CDﬂchtw\ivD \'O.uﬂvme%gf\ 0‘12\‘7!3\#4 e

_ Shehle w
Shvic whih| 3y 2 Saddle - node
R = bijrokon 3 =0,
unflale Lo lo.-F al B e o UY\SH‘J““

(,) sk: = ox +¥*. 83 ?){’r‘\i-\':, WL‘ qr\;adla&;( {(x\m\e‘ \\\Q ool Qe
ddeniiect Yo e

A/l
g 0% Ll .

[ 2

When Cp2) gc | C]&-R, |We Yo et X R Po)‘.h\m M

Wew  idvide| | Sl o, W 240 <2 X Wy wo e
oo,

Yo Wb | yeel fw\%' Vcsg«-d%v\a, When cEiD | X 2| L)




@ | 7
G2 reri =2-4€ 42 (=2 (> B Y
sl vedhr  Belg
10 et
ShHle  wstane fowsSable H_:/i_)_)- W Glable  washable
The @ luceRon diésrm 0 Yaunm,
X“ = = WH"J\'\(
i d whidh | onvsks oF  hwo
/
| -+ 2 !
Ak ; ‘\——jr ke QMle-node  bfocatos 24
T T =12 &
/-\ 1= i'l £
Stable

. c\) X= rx— lgCax), Figt notee ot whea X=o, ¥=o (phich
ey 9 powaeat  Bed  poist for By I Whon <o we A
kwo  weprve vl chen X0 govb \Aley (Y20
Whon  re(o))  we odtin 3 Geod (ved piwk, Upen =)

X- \%(l-x) N glwa«'\; hon-negetin, hoce 9 Seum-stable ot at

X=0. lesty when >V 3 W Bxed \oo)\/\’r R Uted and

3 hawuibel  bijucbor  aus,

r 50 V‘E(Oﬂ) <1 >




T (Oﬁ(sgmhvr) Veckos  YeeWS dre

R AR aas— e n o ey I e e e ) L e e o
Stable Stavle W dable ol S table SHOlE vistnle

the Wiuabon  digam ® owe | dpn radaitel -

7 X wx\ﬂlt

Shabe/ ungable Ry

Stasle UM\-)}\L

4 i VO.I g ep.

1L =l e —— Stable

3) x=e™ . Fist  noksee Mt Lo r=o, y=o Wx. Thi g ey
TV\‘yIv\I*tb \)J\a,vx:] el \m‘nw\‘; . When ryo e dotiin S ywmwckric
prommhe\ SIM\\ Jouvt X XX, Whan r 40/ w( hewe 2 (aussion

We  \Wady x=teo Qw3 d1 1] fMaal

J

%0 =0

Sewar- S¥abl vo  lbehaviour, fews-saayle
The cmegpommb Uifucabor & vasu‘.’ﬁa\, S e Hpe of  Rud-stave
* st
Nehviowr ey om0 TRy can
oy SHaMe otk ale ¢ %,J\,\\ ofl 2y | 2] Saldle- .

okt W frcatiow ’ St IFV\F’W\W\(:) \MQ\M‘

Pxed  powty e deeted W =0,




: 3
4) K= oxr o X0 Wbl M doowivelr o s ¢
LAt J

1 1
3 OLED e e b e e

g 3

Whawn 3 x=o  Auep  thy Xo R dwrgy 2 e

yont The  wolN pitive ferm C+ (A ydds twod

X= * \, \'_‘-(r . \-\Q«’ When T 20 Py kowa gddy coutflex
Fved poits S0 Yo R iy e owly Grek foint.
Whon € (2,0 , Yo g Bved powty Qi Cegted e

—

4_\/(» L N S S W S € SR V7L

porst  yawmding - Sieee 1/“;2 & et wddined U:-l) oc 2iin

Compley (ren),

. MF Xf i\'r iu[

K A

(Yo (=0 (6(-\0) | =\

e O — O LSOO P S sea

witsle wastable Widhle St unstable Stade
i Whidn  Oriesponds | b 2 Sobuiial  pitchjed
y  Wjucabow Gine inwdle  poiwy Qe Clerted.
(un\+;‘l"~

PR

SHable




Q3F.6:

)'(: = Yaxy :3= \LY\,—13 i R FE 1] .

)

3\ To Shaw  thet  Xay+zi= N ue (W i (onsiccr ’
y ; : - - (e *+ K -1y + =

ot Yv94+? vy b B L O,
ad Sine M deiudhue | oF g | ot | 3w, invgetion
with et b B Gieddg Pt

%(&*q 1) A% F S(o\ AL > X4yar = N’

e N ER T © 2 (ontknt,
‘P\\Vm\\jl N (epexndy Me Yol ()ovu\ahw Cound, Thc\\r)ivj ead

pele , | Si d heWhy,

’ il d é - i "ab
\D) Neo, X|= \%«1, Lot == $o | \<s_.\b<1 4 .
Sq»a: dom  of e VOY\S ey ok
(&/ \ _X A
Ak 1| Jt
ol qViva\m*\] Pt dl F |- \S dr. We wey Lum
/ X 1 2 L’ \ow) '*D
IV\’ceg(a\%w:
oy » ¢ N
B o- Wl = == —_ & L |2
%xox\ \aj\ﬁ\k oy ? Y, O ‘-il] :

FW‘&“\JI Yo  feprebents ekl wumbee o) e, people, So

e Bagy d
X = Y, o (-5 zu\) | @
» fu‘pﬁmk,




C\) To chow v 2=L{N-2- Yo oxP( -1 2))  we vkt e
conicles W\?\ "2 2 I'J, Jncd 4E N-x- 7%, o Lk (—;V\() e}

21z 1 &M-X-ﬂ,
ARTCH

Howews  Sie X = XY= woe ;o cguakiua fer 2z

becones

z-1{N-2 - Xo(’:%z]

/

what 5 ket uamted b chaw,

()\ ﬂ\c ()i\Mms.‘ms ot ax \D(Ob\(lu o\z\\3 Cons: L 04: n= 2 Viubes

of Peop'e, mA  £= Bwme, Sive = -V\\(\,’

EWTTRE
,\(V\,

S

\
So K owmust V\é\k— vnhy (_\CX = V\-l:

Gmiluly  Snee 2=y
4

!

{21:% = T 'n

/

\
o L Wt haw  unk W= ¢!

Ty  Suggests  Prob e TWiodue 2 dimengonlers quantity

L
| &

w3 X3 W - s A E Eh Mmtrsanlecs,

1 ] 45| t

9 :
Thean 2= ¢ Wy dimtagioy  gb W, Then

. .20(2

At
Sice ) Bk Sw o hon e gek oF O ugak

= 1 {M- ?7‘1»%6:“],

"

—



M) Wwe skl Auvide | oob ob Wt Sikey | Hhe q,wv\(n'k.'o

Lo |y
dz { ot ﬁ) L M |- (;u
dt! e Xo = W¥o ‘ .

Theredere P ol n‘c‘\;\-\ N | Side ok Yig EXPresSiom S

divorionkss - dwd s Bhe Ve bt side gt e fo, T
Mobwtkey ko wode 2 liwoavions  kwe T
Swe 2= %L w Mo | ok t—(dm—, Yoo we o Gsy hew Wk

dz v obidw L
Al WMo | | K| | 1xe Wo b -

The CXPIESSi an ey Ay ey only ‘.n'\—t Al T\ ; Wt
her  Gwphe we | intodue AT = Who A whith O

Aimorsioalsy, | Thedue  or il oplesion | Wy lued b0 2 ‘

dipen Sionless — expresgion

A_EL = 13 - by He
AT | '

| R
N md | b= oy hotw | cliten gomlecs warm*« )
Yo | T ‘

6) 'S]V\LL N QW‘W‘"‘ Y *o\z\ nmer  of P"P\" o/ \M Confe
of W opidomc (t N=oged) Nz Wby + sl vded | Yhen

N o Y o e | %o * b0

© Rl ety Howew, 2 difRed ikl b by %

%




Wy wkveprsat fhe Pl wae of (hely)  peple, Therefeac

-

we o Wl Mg Gwk B Yo €M, o0 thd ‘fsa'a'

S?WG\?:\J, e & el Pt K10 e st Contats, udk
W e Y H0 U [ updid | e (3w tfidomc f "a=0), Hen

we W\ s e \é( o oc b | Siwe ¥, Cowot
o

Mo Wegebw vihe,  whidh ®  whwer | et b shw,

5) Agin, uwe bew et = =% ™ | W St Yo deleemne

e imesdioy of 3 = bwad™. oy ogn, be), be

ony  Solon iz W+ @M Wen| w0l Tht T2 - Reve

Foved poret kW B wegdhe ook of | =0,

Whea B E(0) Nz on+€™ by uo Soukw, % meo

[ {
WMo oM Sime Pwee™ 4 in o When Lol poivy
hean b> e e Wt | dwo  Bixed poin'y hWouew s Py Bime

b~ tae Wegehin YD, When 3> \, e w\ e\»au W Ao

Byt \po‘m’r) ,

™ o Lo = wxe™

" b?l b:\ \ IF- /rx
b €0,) as
=2 \

The CD(((QW}YJ Ve G e




unshite Jewi-shaile pmtsle  phae

o¢cbh ) b':" b

|
L

whih s 2 heswitical  ifuekon | whan 321

\C.
M“Zb(—

o=\
Sn\k_
— b

~

)
VAt

N & L
- < uahlle

3% | % \
| | | h
..... \\ S ‘

LT Uik

§) Gwn B=pree™ |l B (= 2 hee™ L The wornm
of M gy Jres | ]
Nk | T breET | o 0= qvey B WRANAY,
of | WA/ m= =\oy (b) .
L Wy bme of Wi Ye kpuy.l So MGWQ: ~ gy (),
Mo e Yo e ov Sdskpku w=52 % sl

Thy W et w2 Simbldy Swe 3=y, fow o

kel equetios | Y w2 1'A0L3' o we Waw ‘

'\AMA W M Vegdney s Wxawmpwm  ab L:L“Ka\LI So  deey
21 awd Y,




\'\\ Agin, WMo Ber D) = o+ ™

Uhn 0 4Y,  Bun 3 & o only on

e Tntean) \o, - \oy (0) ) ) Py P = WD neesi
on Ber e, 3@ des Ao on B vkl (g, ).
Mm‘vb no ikl ek U(teo) =0 = S0 m= % >\ So
W wgeiy B Yt When e Rk s e
W= oyl = wlies) | 0w a2 Weriman i By
Fime

e Bwib 2 b uh) = ull) | whee ) g e

=

forokn %a\-?S}\,:v:) o= 3 - bwy - |

) The  Judbin (42 a9 Skbe gowt [y £,

A Sen w pud (ﬂ,

©) When o3\ ’ the  fubon dckm\\“tj Pae ey
— A\ heowy Wi, witdh & ouksde & o Qowsh

(e wder F pgle @ only Ve i), Thcelor  the  Wavimam
e W AT siee 3-bec™ D ww\m‘@\b detraying

3 W s Thehye {’/ptek =0,

() Whoa b=\ g swa oaly ip AU Bt
\% 1 o Pher oo e one vkl wele ‘{Mov\ DYS
@ oM for X, € Riy+t. o Kvya3, 2 teo. T

N ) \f\‘(jws w\%)\\( %X{A (?O‘N\'\"




V«) Que I S\lewe @ 3R

':-\L\(t)
Nl e S )
1 Uy |

The  diference (}ui\b i - WS Bt Skl peple (n recowr
mh e veedweked, | Thua  we  fawe B wodddd

N = Ky wgt

1T byt s

23 Y
Ghee  w rguedy B @e B Wvda pegle feows fom einy
WE, o Whida B \{)ro()qr\ﬁe\ oo fhe  wowhee of  people s ‘
hod ek (ah here  @wod codbee Yo Mwar B ihma) et

Bhe sk feeple (o ((LWL/ il QY\Q\‘) e WPO;\SZ‘VJ\L WA M- Bakk),

e L am T, 3 o




