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In this paper, we characterize the global phase portrait of the Riccati quadratic polynomial
differential system

ẋ = α2(x), ẏ = ky2 + β1(x)y + γ2(x),

with (x, y) ∈ R
2, γ2(x) nonzero (otherwise the system is a Bernoulli differential system), k �= 0

(otherwise the system is a Liénard differential system), β1(x) a polynomial of degree at most 1,
α2(x) and γ2(x) polynomials of degree at most 2, and the maximum of the degrees of α2(x)
and ky2 + β1(x)y + γ2(x) is 2. We give the complete description of the phase portraits in the
Poincaré disk (i.e. in the compactification of R

2 adding the circle S
1 of the infinity) modulo

topological equivalence.

Keywords : Bifurcation; topological equivalence; Riccati system; Poincaré compactification;
dynamics at infinity.

1. Introduction and Statement
of the Main Results

Numerous problems of applied mathematics are
modeled by quadratic polynomial differential sys-
tems, see for instance [Maharaj et al., 2016a;
Mahomed et al., 2020a]. Excluding linear systems,
such systems are the ones with the lowest degree
of complexity, and the large bibliography on the

subject proves its relevance. We refer for example to
the books [Ye et al., 1984; Reyn, 2007; Artes et al.,
2021], and the surveys [Coppel, 1966; Chicone &
Tian, 1982] are excellent introductory readings
to the quadratic polynomial differential systems.
Related problems can also be found in [Maharaj
et al., 2016b; Maharaj et al., 2017; Mahomed et al.,
2020b].

2150094-1

In
t. 

J.
 B

if
ur

ca
tio

n 
C

ha
os

 2
02

1.
31

. D
ow

nl
oa

de
d 

fr
om

 w
w

w
.w

or
ld

sc
ie

nt
if

ic
.c

om
by

 C
IT

Y
 U

N
IV

E
R

SI
T

Y
 O

F 
H

O
N

G
 K

O
N

G
 o

n 
05

/2
8/

21
. R

e-
us

e 
an

d 
di

st
ri

bu
tio

n 
is

 s
tr

ic
tly

 n
ot

 p
er

m
itt

ed
, e

xc
ep

t f
or

 O
pe

n 
A

cc
es

s 
ar

tic
le

s.

https://dx.doi.org/10.1142/S0218127421500942

