
1 
 

1B 
𝐴 + 𝑋 → 2X

𝑋 → 𝑌
𝑋 + 𝑌 → 2Y

𝑌 →

 

𝑥̇ = 𝑎𝑥 − 𝑥 − 𝑥𝑦
𝑦̇ = 𝑥 + 𝑥𝑦 − 𝑦

 
 

𝐽 = [
𝑎 − 1 − 𝑦 −𝑥
1 + 𝑦 𝑥 − 1

] 

0; 0 𝐽1 = [
𝑎 − 1 0
1 −1

] 
𝑑𝑒𝑡𝐽1 = 1 − 𝑎
𝑡𝑟𝐽1 = 𝑎 − 2

 

𝑎 − 1

𝑎
; 𝑎 − 1 𝐽2 = [

0 (1 − 𝑎) 𝑎⁄

𝑎 −1 𝑎⁄
] 

𝑑𝑒𝑡𝐽2 = 𝑎 − 1

𝑡𝑟𝐽2 = −1 𝑎⁄
 

 

 

a = 5 

0; 0 [
4 0
1 −1

] detJ = –4 

trJ = 3 

nyereg 

0,8; 4 
[
0 −0,8
5 −0,2

] 
detJ = 4 

trJ = –0,2 

stabil 

fókusz 

 

  



2 
 

1B 
𝐴 + 𝑋 → 2X

𝑋 → 𝑌
𝑋 + 𝑌 → 2Y

𝑌 →

 

𝑥̇ = 𝑎𝑥 − 𝑥 − 𝑥𝑦
𝑦̇ = 𝑥 + 𝑥𝑦 − 𝑦

 
 

𝐽 = [
𝑎 − 1 − 𝑦 −𝑥
1 + 𝑦 𝑥 − 1

] 

0; 0 𝐽1 = [
𝑎 − 1 0
1 −1

] 
𝑑𝑒𝑡𝐽1 = 1 − 𝑎
𝑡𝑟𝐽1 = 𝑎 − 2

 

𝑎 − 1

𝑎
; 𝑎 − 1 𝐽2 = [

0 (1 − 𝑎) 𝑎⁄

𝑎 −1 𝑎⁄
] 

𝑑𝑒𝑡𝐽2 = 𝑎 − 1

𝑡𝑟𝐽2 = −1 𝑎⁄
 

 

 

a = –1 

0; 0 [
−2 0
1 −1

] detJ = 2 

trJ = –3 

stabil 

csomó 

2; –2 [
0 −2
−1 1

] detJ = –2 

trJ = 1 

nyereg 

 

  



3 
 

1B 
𝐴 + 𝑋 → 2X

𝑋 → 𝑌
𝑋 + 𝑌 → 2Y

𝑌 →

 

𝑥̇ = 𝑎𝑥 − 𝑥 − 𝑥𝑦
𝑦̇ = 𝑥 + 𝑥𝑦 − 𝑦

 
 

𝐽 = [
𝑎 − 1 − 𝑦 −𝑥
1 + 𝑦 𝑥 − 1

] 

0; 0 𝐽1 = [
𝑎 − 1 0
1 −1

] 
𝑑𝑒𝑡𝐽1 = 1 − 𝑎
𝑡𝑟𝐽1 = 𝑎 − 2

 

𝑎 − 1

𝑎
; 𝑎 − 1 𝐽2 = [

0 (1 − 𝑎) 𝑎⁄

𝑎 −1 𝑎⁄
] 

𝑑𝑒𝑡𝐽2 = 𝑎 − 1

𝑡𝑟𝐽2 = −1 𝑎⁄
 

 

 

a = –2 

0; 0 [
−3 0
1 −1

] detJ = 3 

trJ = –4 

stabil 

csomó 

1,5; –3 
[
0 −1,5
−2 0,5

] 
detJ = –3 

trJ = 0,5 

nyereg 

 

 

 

 

 

 

  



4 
 

 

 

1C 
𝐴 + 𝑋 → 2X
2X → 2Y

𝑋 + 𝑌 → 2Y
𝑌 →

 

𝑥̇ = 𝑎𝑥 − 2𝑥2 − 𝑥𝑦

𝑦̇ = 2𝑥2 + 𝑥𝑦 − 𝑦
 

 

𝐽 = [
𝑎 − 4𝑥 − 𝑦 −𝑥
4𝑥 + 𝑦 𝑥 − 1

] 

 

0; 0 𝐽1 = [
𝑎 0
0 −1

] 
𝑑𝑒𝑡𝐽1 = −𝑎
𝑡𝑟𝐽1 = 𝑎 − 1

 

𝑎

𝑎 + 2
;

𝑎2

𝑎 + 2
 𝐽2 = [

−2a (𝑎 + 2)⁄ −𝑎 (𝑎 + 2)⁄

𝑎 (4 + 𝑎) (𝑎 + 2)⁄ −2 (𝑎 + 2)⁄
] 

𝑑𝑒𝑡𝐽2 = 𝑎

𝑡𝑟𝐽2 = −2(𝑎 + 1) (𝑎 + 2)⁄
 

 

 

a = 2 

0; 0 [
2 0
0 −1

] detJ = –2 

trJ = 1 

nyereg 

0,5; 1 
[
−1 −0,5
3 −0,5

] 
detJ = 2 

trJ = –1,5 

stabil 

fókusz 

 

  



5 
 

1C 
𝐴 + 𝑋 → 2X
2X → 2Y

𝑋 + 𝑌 → 2Y
𝑌 →

 

𝑥̇ = 𝑎𝑥 − 2𝑥2 − 𝑥𝑦

𝑦̇ = 2𝑥2 + 𝑥𝑦 − 𝑦
 

 

𝐽 = [
𝑎 − 4𝑥 − 𝑦 −𝑥
4𝑥 + 𝑦 𝑥 − 1

] 

 

0; 0 𝐽1 = [
𝑎 0
0 −1

] 
𝑑𝑒𝑡𝐽1 = −𝑎
𝑡𝑟𝐽1 = 𝑎 − 1

 

𝑎

𝑎 + 2
;

𝑎2

𝑎 + 2
 𝐽2 = [

−2a (𝑎 + 2)⁄ −𝑎 (𝑎 + 2)⁄

𝑎 (4 + 𝑎) (𝑎 + 2)⁄ −2 (𝑎 + 2)⁄
] 

𝑑𝑒𝑡𝐽2 = 𝑎

𝑡𝑟𝐽2 = −2(𝑎 + 1) (𝑎 + 2)⁄
 

 

 

 

a = –3 

0; 0 [
−3 0
0 −1

] detJ = 3 

trJ = –4 

stabil 

csomó 

3; –9 [
−6 −3
3 2

] detJ = –3 

trJ = –4 

nyereg 
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1C 
𝐴 + 𝑋 → 2X
2X → 2Y

𝑋 + 𝑌 → 2Y
𝑌 →

 

𝑥̇ = 𝑎𝑥 − 2𝑥2 − 𝑥𝑦

𝑦̇ = 2𝑥2 + 𝑥𝑦 − 𝑦
 

 

𝐽 = [
𝑎 − 4𝑥 − 𝑦 −𝑥
4𝑥 + 𝑦 𝑥 − 1

] 

 

0; 0 𝐽1 = [
𝑎 0
0 −1

] 
𝑑𝑒𝑡𝐽1 = −𝑎
𝑡𝑟𝐽1 = 𝑎 − 1

 

𝑎

𝑎 + 2
;

𝑎2

𝑎 + 2
 𝐽2 = [

−2a (𝑎 + 2)⁄ −𝑎 (𝑎 + 2)⁄

𝑎 (4 + 𝑎) (𝑎 + 2)⁄ −2 (𝑎 + 2)⁄
] 

𝑑𝑒𝑡𝐽2 = 𝑎

𝑡𝑟𝐽2 = −2(𝑎 + 1) (𝑎 + 2)⁄
 

 

 

 

a = 3 

0; 0 [
3 0
0 −1

] detJ = –3 

trJ = 2 

nyereg 

0,6; 1,8 
[
−1,2 −0,6
4,2 – 0,4

] 
detJ = 3 

trJ = –1,6 

stabil 

fókusz 
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7A 
𝐴 + 2X → 3X
𝑋 + 𝑌 → 2Y

𝑌 →
 

𝑥̇ = 𝑎𝑥2 − 𝑥𝑦
𝑦̇ = 𝑥𝑦 − 𝑦

 
 

𝐽 = [
2𝑎𝑥 − 𝑦 −𝑥

𝑦 𝑥 − 1
] 

0; 0 𝐽1 = [
0 0
0 −1

] 
𝑑𝑒𝑡𝐽1 = 0
𝑡𝑟𝐽1 = −1

 

1; a 𝐽2 = [
𝑎 −1
𝑎 0

] 
𝑑𝑒𝑡𝐽2 = 𝑎
𝑡𝑟𝐽2 = 𝑎

 

 

 

a = 2 

0; 0 
[
0 0

0 – 1
]  

detJ = 0 

trJ = –1 

stabil 

nyeregcsomó 

1; 2 [
2 −1
2 0

] detJ = 2 

trJ = 2 

instabil 

fókusz 

 

  



8 
 

7A 
𝐴 + 2X → 3X
𝑋 + 𝑌 → 2Y

𝑌 →
 

𝑥̇ = 𝑎𝑥2 − 𝑥𝑦
𝑦̇ = 𝑥𝑦 − 𝑦

 
 

𝐽 = [
2𝑎𝑥 − 𝑦 −𝑥

𝑦 𝑥 − 1
] 

0; 0 𝐽1 = [
0 0
0 −1

] 
𝑑𝑒𝑡𝐽1 = 0
𝑡𝑟𝐽1 = −1

 

1; a 𝐽2 = [
𝑎 −1
𝑎 0

] 
𝑑𝑒𝑡𝐽2 = 𝑎
𝑡𝑟𝐽2 = 𝑎

 

 

 

 

a = –1 

0; 0 
[
0 0

0 – 1
]  

detJ = 0 

trJ = –1 

stabil 

nyeregcsomó 

1; –1 [
−1 −1
−1 0

] detJ = –1 

trJ = –1 

nyereg 
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7A 
𝐴 + 2X → 3X
𝑋 + 𝑌 → 2Y

𝑌 →
 

𝑥̇ = 𝑎𝑥2 − 𝑥𝑦
𝑦̇ = 𝑥𝑦 − 𝑦

 
 

𝐽 = [
2𝑎𝑥 − 𝑦 −𝑥

𝑦 𝑥 − 1
] 

0; 0 𝐽1 = [
0 0
0 −1

] 
𝑑𝑒𝑡𝐽1 = 0
𝑡𝑟𝐽1 = −1

 

1; a 𝐽2 = [
𝑎 −1
𝑎 0

] 
𝑑𝑒𝑡𝐽2 = 𝑎
𝑡𝑟𝐽2 = 𝑎

 

 

 

 

a = 5 

0; 0 
[
0 0

0 – 1
]  

detJ = 0 

trJ = –1 

stabil 

nyeregcsomó 

1; 5 [
5 −1
5 0

] detJ = 5 

trJ = 5 

instabil 

csomó 
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3A 
𝐴 + 𝑋 → 2X
𝑋 + 2Y → 3Y

𝑌 →
 

𝑥̇ = 𝑎𝑥 − 𝑥𝑦2

𝑦̇ = 𝑥𝑦2 − 𝑦
 

𝐽

= [
𝑎 − 𝑦2 −2𝑥𝑦

𝑦2 2𝑥𝑦 − 1
] 

0; 0 𝐽1 = [
𝑎 0
0 −1

] 
𝑑𝑒𝑡𝐽1 = −𝑎
𝑡𝑟𝐽1 = 𝑎 − 1

 

1 √𝑎⁄ ; √𝑎

−1 √𝑎⁄ ;−√𝑎
 𝐽2 = 𝐽3 = [

0 −2
𝑎 1

] 
𝑑𝑒𝑡𝐽2,3 = 2𝑎

𝑡𝑟𝐽2,3 = 1
 

 

 

 

a = 1 

0; 0 [
1 0
0 −1

] detJ = –1 

trJ = 0 

nyereg 

1; 1 

 
[
0 −2
1 1

] detJ = 2 

trJ = 1 

instabil 

fókusz 

–1; –1 [
0 −2
1 1

] detJ = 2 

trJ = 1 

instabil 

fókusz 

 

  



11 
 

 

3A 
𝐴 + 𝑋 → 2X
𝑋 + 2Y → 3Y

𝑌 →
 

𝑥̇ = 𝑎𝑥 − 𝑥𝑦2

𝑦̇ = 𝑥𝑦2 − 𝑦
 

𝐽

= [
𝑎 − 𝑦2 −2𝑥𝑦

𝑦2 2𝑥𝑦 − 1
] 

0; 0 𝐽1 = [
𝑎 0
0 −1

] 
𝑑𝑒𝑡𝐽1 = −𝑎
𝑡𝑟𝐽1 = 𝑎 − 1

 

1 √𝑎⁄ ; √𝑎

−1 √𝑎⁄ ;−√𝑎
 𝐽2 = 𝐽3 = [

0 −2
𝑎 1

] 
𝑑𝑒𝑡𝐽2,3 = 2𝑎

𝑡𝑟𝐽2,3 = 1
 

 

 

 

a = 4 

0; 0 [
4 0
0 −1

] detJ = –4 

trJ = 0 

nyereg 

0,5; 2 

 
[
0 −2
4 1

] detJ = 8 

trJ = 1 

instabil 

fókusz 

–0,5; –2 [
0 −2
4 1

] detJ = 8 

trJ = 1 

instabil 

fókusz 
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3B 
𝐴 + 𝑋 → 2X

𝑋 → 𝑌
𝑋 + 2Y → 3Y

𝑌 →

 

𝑥̇ = 𝑎𝑥 − 𝑥 − 𝑥𝑦2

𝑦̇ = 𝑥 + 𝑥𝑦2 − 𝑦
 

𝐽

= [
𝑎 − 1 − 𝑦2 −2𝑥𝑦

1 + 𝑦2 2𝑥𝑦 − 1
] 

0; 0 𝐽1 = [
𝑎 − 1 0
1 −1

] 
𝑑𝑒𝑡𝐽1 = 1 − 𝑎
𝑡𝑟𝐽1 = 𝑎 − 2

 

√𝑎 − 1 𝑎⁄ ; √𝑎 − 1

−√𝑎 − 1 𝑎⁄ ;−√𝑎 − 1
 𝐽2 = 𝐽3 = [

0 −2 (𝑎 − 1) 𝑎⁄

𝑎 (𝑎 − 2) 𝑎⁄
] 

𝑑𝑒𝑡𝐽2,3 = 2(𝑎 − 1)

𝑡𝑟𝐽2,3 = (𝑎 − 2) 𝑎⁄
 

 

 

a = 5 

0; 0 [
4 0
1 −1

] detJ = –4 

trJ = 3 

nyereg 

0,4; 2 

 
[
0 −1,6
5 0,6

] 
detJ = 8 

trJ = 0,6 

instabil 

fókusz 

–0,4; –2 
[
0 −1,6
5 0,6

] 
detJ = 8 

trJ = 0,6 

instabil 

fókusz 

 

  



13 
 

3B 
𝐴 + 𝑋 → 2X

𝑋 → 𝑌
𝑋 + 2Y → 3Y

𝑌 →

 

𝑥̇ = 𝑎𝑥 − 𝑥 − 𝑥𝑦2

𝑦̇ = 𝑥 + 𝑥𝑦2 − 𝑦
 

𝐽

= [
𝑎 − 1 − 𝑦2 −2𝑥𝑦

1 + 𝑦2 2𝑥𝑦 − 1
] 

0; 0 𝐽1 = [
𝑎 − 1 0
1 −1

] 
𝑑𝑒𝑡𝐽1 = 1 − 𝑎
𝑡𝑟𝐽1 = 𝑎 − 2

 

√𝑎 − 1 𝑎⁄ ; √𝑎 − 1

−√𝑎 − 1 𝑎⁄ ;−√𝑎 − 1
 𝐽2 = 𝐽3 = [

0 −2 (𝑎 − 1) 𝑎⁄

𝑎 (𝑎 − 2) 𝑎⁄
] 

𝑑𝑒𝑡𝐽2,3 = 2(𝑎 − 1)

𝑡𝑟𝐽2,3 = (𝑎 − 2) 𝑎⁄
 

 

 

 

a = 10 

0; 0 [
9 0
1 −1

] detJ = –9 

trJ = 8 

nyereg 

0,3; 3 

 
[
0 −1,8
10 0,8

] 
detJ = 18 

trJ = 0,8 

instabil 

fókusz 

–0,3; –3 
[
0 −1,8
10 0,8

] 
detJ = 18 

trJ = 0,8 

instabil 

fókusz 
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5A 
𝐴 + 𝑋 → 2X
2X + 𝑌 → 2Y

𝑌 →
 

𝑥̇ = 𝑎𝑥 − 2𝑥2𝑦

𝑦̇ = 𝑥2𝑦 − 𝑦
 

𝐽

= [
𝑎 − 4𝑥𝑦 −2𝑥2

2𝑥𝑦 𝑥2 − 1
] 

0; 0 𝐽1 = [
𝑎 0
0 −1

] 
𝑑𝑒𝑡𝐽1 = −𝑎
𝑡𝑟𝐽1 = 𝑎 − 1

 

1; 𝑎 2⁄

−1;−𝑎 2⁄
 𝐽2 = 𝐽3 = [

−𝑎 −2
𝑎 0

] 
𝑑𝑒𝑡𝐽2,3 = 2a

𝑡𝑟𝐽2,3 = −𝑎
 

 

 

a = 4 

0; 0 [
4 0
0 −1

] detJ = –4 

trJ = 3 

nyereg 

1; 2 [
−4 −2
4 0

] detJ = 8 

trJ = –4 

stabil 

fókusz 

–1; –2 [
−4 −2
4 0

] detJ = 8 

trJ = –4 

stabil 

fókusz 
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5A 
𝐴 + 𝑋 → 2X
2X + 𝑌 → 2Y

𝑌 →
 

𝑥̇ = 𝑎𝑥 − 2𝑥2𝑦

𝑦̇ = 𝑥2𝑦 − 𝑦
 

𝐽

= [
𝑎 − 4𝑥𝑦 −2𝑥2

2𝑥𝑦 𝑥2 − 1
] 

0; 0 𝐽1 = [
𝑎 0
0 −1

] 
𝑑𝑒𝑡𝐽1 = −𝑎
𝑡𝑟𝐽1 = 𝑎 − 1

 

1; 𝑎 2⁄

−1;−𝑎 2⁄
 𝐽2 = 𝐽3 = [

−𝑎 −2
𝑎 0

] 
𝑑𝑒𝑡𝐽2,3 = 2a

𝑡𝑟𝐽2,3 = −𝑎
 

 

 

 

a = 10 

0; 0 [
10 0
0 −1

] detJ= –10 

trJ = 9 

nyereg 

1; 5 [
−10 −2
10 0

] detJ = 20 

trJ = –10 

stabil 

csomó 

–1; –5 [
−10 −2
10 0

] detJ = 20 

trJ = –10 

stabil 

csomó 
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5A 
𝐴 + 𝑋 → 2X
2X + 𝑌 → 2Y

𝑌 →
 

𝑥̇ = 𝑎𝑥 − 2𝑥2𝑦

𝑦̇ = 𝑥2𝑦 − 𝑦
 

𝐽

= [
𝑎 − 4𝑥𝑦 −2𝑥2

2𝑥𝑦 𝑥2 − 1
] 

0; 0 𝐽1 = [
𝑎 0
0 −1

] 
𝑑𝑒𝑡𝐽1 = −𝑎
𝑡𝑟𝐽1 = 𝑎 − 1

 

1; 𝑎 2⁄

−1;−𝑎 2⁄
 𝐽2 = 𝐽3 = [

−𝑎 −2
𝑎 0

] 
𝑑𝑒𝑡𝐽2,3 = 2a

𝑡𝑟𝐽2,3 = −𝑎
 

 

 

 

a = –2 

0; 0 [
−2 0
0 −1

] detJ = 2 

trJ = –3 

stabil 

csomó 

1; –1 [
2 −2
−2 0

] detJ = –4 

trJ = 2 

nyereg 

–1; 1 [
2 −2
−2 0

] detJ = –4 

trJ = 2 

nyereg 

 


