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E .GFIHKJMLON-PRQ"SUTRJWVYXZQ"SU[]\�^ SU_RJWTa`bS L�&RN-^UQ"N-P�cedfX�SU^ J�g][hN�TRJW^ji
{
x1(j + 1) = Rx1(j) (1− ax2(j)) = f1 (x1(j), x2(j))
x2(j + 1) = ax1(j)x2(j) = f2 (x1(j), x2(j))

k &RJ�l-X�LWN�mRSDX�PnSUQf(+&)oRQYN-m�(+X�S PRJOTpX�QWi

Df(x) =

(
R(1− ax2) −Rax1

ax2 ax1

)

k &RJq_�r'JWTs\tN-SUPu(YX�V"JMLWX�^ LOoR^DX%("JWTwv8VxN-[y(+&�JzQ{g�Qx(+JO[|N�v�JW})o~X%("S N-PRQOi
{
x1 = f1 (x1, x2) = Rx1 (1− ax2)
x2 = f2 (x1, x2) = ax1x2

� SU("&](+&�J�(+VxSU��SDX�^~QxN-^ o'(+S N�P
x1 = x2 = 0

X�PRT � SU(+&](+&RJ�Q"JWLON-PRTaQxN-^ o�("S N-P]N-m�(+X�S PRJOT]v8VxN-[
(+&RJMJO}�oRX%(+SUN-P�i

{
1 = R (1− ax2)
1 = ax1

=⇒
{
x1 = x∗1 = 1/a
x2 = x∗2 = (R− 1)/aR

k &RJh[]N�TRJW^
SUQMTRJO_~P�JWTKN�PR^Ug�v8N�V
R

X�PRT
a

\�N-Q"S�(+SU��J�.hHKJhPRN�("JZ("&~X%(
x∗2 > 0

VxJW})oRSUV"JWQ
R > 1

.
k &RJMQx(+X�mRS ^USU(�g]S Q�TRJ�(+JOV"[hS PRJOTnv8VxN-[y("&RJzl-X�LWN�mRSDX�PpX%(

x1 = x∗1
X�PRT

x2 = x∗2
.

Df(x∗1, x
∗
2) =
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k &RJMJWSU�-JWPu�%X�^ o�JWQ
h̃1

X�P�T
h̃2

X�V"JMN-m'(�X�SUPRJWTav8V"N�[
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1− h̃ −R
R− 1

R
1− h̃

∣∣∣∣∣∣∣
= 0

X�PRTa(+&)oRQ
h̃1,2 = 1±

√
1− R = 1± i

√
R− 1��N-[h\R^ J�r�JWSU�-JWPu�%X�^UoRJWQ � SU("&hX�mRQ"N�^ o�("JY�%X�^UoRJWQ�^ X�V"�-JOV�(+&RX�Ps��� |h̃1,2| > 1 � $ � &RS L�&h[]JWX�PRQ

(+&~X(h("&RJn(+V+X��xJWLO("N-Vxg�SUQhQx\RS V"X�^ SUPR��N-o�( � X�VxTRQ���g-N-o;PRJWJOT�PRN�(]TRJO("JWVx[]SUPRJnSUv�SU(hQ"\RSUV+X�^UQ
LW^UN'L�� � S QxJqN-VYLWN-o�P)("JWVYLW^UN'L�� � SUQ"J � . k &RJMJW})oRS ^US mRVxS oR[�S Q�o�PRQx(+X�mR^ J%.


