4 . | \
16. ﬁ‘. » x-X*-axy 1 The +wo species arc gmpetiors. &ch, in the absence of the
) : other, grows lo is%‘ca)lj,‘mcrcs a carying capacity of’
3—2 = y-yr-axy ‘ 4 for €iher along,
(?HASE?LHM ANALYSTS WITH a=‘/z]
-g'-;-ﬂ x(l—'x'-i\/) X-null clines ¢ X0 of /"““ifo re. v=2-2X atks
dY « vy (j-y~ £ -null clincs'. y= Y Ex:0, e, yrI-gx honeontal
J{ y (1Y -7 %) y-null dincs' y= O of [y 3 X0, €. Y= 172X slope. fines

The realishe modling constroinks resinet ug o the 1% quadmint © 20, y20.

ﬁ:luilibﬂum pts : where  x-null ddines ¢ y~null clines
inferseck (0,0) €1,0) (0,1) and
%,%)

In%crpre,h‘ﬁ the phasc - planc analysis’
* supposc YO (W' on the xoxis). Then
y:0 foralt, If x,>1 fhen Kelccrases
with 1 and approaches | .
I %, <1 and  X,)0 Hen X Increases
with t and approaches 1.
. Sim\‘lanj,- i %0 then x=0 forall t.
TF Yo 31 then y decrascs with £ @ y 21
IF Oc Yol ), then y incrasts with 1 < ‘/’?'T
© S ‘ ’ (The X and y-oxes- beinq trjeclones, cant bc
PP (Xo,yp) 5 In regon T Srossed | )
The 4o heools down « lef ‘H\fchl&had e region.
Theretore (1), y(+\) wan terd fowords (%, 2/63 of will enfet "«A‘Oﬂs
T or M. See o\nolys.‘s below. for whot I'\QFPCn; neat.
* S"\\DPOSC (%y,Yad B In rCSiOn .
The traedory hands down ond right throughout ‘the regior.
The onentot >y of the slopc MAIES on Yhe null clines Bould\"ng m%;on
I irchaoke thot the traectory @t keaoe region I once H entess ik,
(x (), yadepproaches (%, %),
. SuPPose C?(c,\/o') S In r(gi‘on]n'_'.
The er\‘x,ﬂo% hads up and left throuahout the reglonondl cnt
lzowe e wqjon.  (ach), ) opproaches (%, %)

e Su’ﬁ)o& (Xes Yo ) 15 iN rcgion ™,
TFhe troj \0;5 heods up anol Nkt theourbout the reglon,
Theeefore (X4 YD) heads for (% ,;g% of enjess region I of rcgtor\l_n'
and Fom thee heacks o (%, %),
56, if X,70 and Y 20, The system will fend fowards the Qu\li‘bm;tm (%.%).

2 (yza X1, TF(x°0  yd>1 - I¥ X0 then x¢)0
= {?{}6 52)0 Y i:o YgYO

-
i

@

2 R P 2 > b

v




[- PHASE PLANT ANALYSTS WITH a*% ]

xnull clines 7 X=0 of I-X- %y* O ie. y= $-%x VC"‘r’;‘ng‘\t?bP‘;

%{:y(.-y-gﬂ y-null clines: =0 OF I-Y-3%50 e y: ~3x rg‘r'ggﬁ*a\sbsr

&1u'nh‘bn‘um poin'ls: where Zz-null e\ines and
y hullchines Intersect
(L0Y, (0.1, ) ond (¥, ¥s5)

I\krp‘tﬂﬁ +he Ehase—e\ane analjsu' '

. 5upf>ost Jo= O (gu:‘rgon‘lrhc_ X-oxis)
Then yHY=O and X4 (Jecrcasarg
¥ Xo>1 and inceesing iF x41)

x » Suppose Xo =0, Then x(Hro ard

Yy > 1.

Su (A, Yo) 1S 10 won I, | \
TLEP;)-\S—Z%)@\@MY Feods drcftgw ond lef} %rouskcu’r +he region

(XA either approo\Chﬁ (%, %) or will enter KS\bl)S I oc TN, Sec analysis &low
“ ,Yo) Is 0 TCGION 1T,
ia?Pjrzm\i: thr,ds up <§nd left -throughout Yhe reqion a
(#@), Y@ opproaches @),
Suppose (X0, Yo ) is 40 eyon IL, |
The ‘*‘UAQC\O‘L‘ heacls down aroh ﬂ‘gh‘ ‘Hﬂr%hob& the Teqion ¢ cany leave
the rcg)v&rf\.», (x ), ty () GFProachc_s (I,O),
Suppose (% Yo) is In rgonT¥,
the Hojeciony heods up anol nighl Fhroughout the Tgion
(x (1), 4 Either opproaches (%, %) or will enfer regjon T and golowaak
(1,0) or will enfee region I avol dendd Jowards (0,1),

Coch\fC o contrast: for the case that there is cither %0 7o y:0 the Hwo Syskems
behowe the same.,

nd cant leaue the qion,

Por X,>0.and Y,>0 the system with a= 3 4erds Howards Yhe equilibnum (2 2
3

%)

_For %0 ardl .20 Hhe syskm with g+ 3% Hends Jowarols (1,0 )?ol; (0,1) or (16-

—

. %)
T oot nfock, f X7 Yo then the ‘Ira\'\ccbr:jknols +o <1 y:0 # 0y, and

recensary to x=0, y:I f X,£Yo. In other words - one "species wifl wn

out anck the other will become exinct - in accord

ol the, oth C , ane with
qums prnciple of Compc:l\hvc exclusion.,

Pmb\n-m- ut W Ut ( You can argue this usng SYymmetny dumq_uenqss,)




