The datasets used and/or analyzed during the current study available from

the corresponding author on reasonable request.

Eyy = xzw[Am, + q(av, — ;) — A(1 — s)(uz + hy) + D] + (1 — x)zw[q(av, — c;)B
— A1 =5s)(uy +hy) +D,] +x(1 —2)w[q(av, —c)f — A(1 —s)(uy + hy)
+ Dy] +xz(1 —w)[Am, + q(av, — ;) —A(uy +hy) + D]+ (1 —x)(1
—z)wlq(avy —c)f —A(1 —s)(uy +hy) + D] + (1 —x)z(1 —w)[q(av,
—c)f —A(uy +hy) + D] +x(1 —2)(1 —w)[q(av, — c;)B — A(u, + hy)
+D,]+(1—-x)1—-2)1 —w)[q(av, — c3) — A(u, + hy) + D, ]
Ey, =xzw(p, — f2) + (1 = x)zw(p, — f2) + x(1 — 2)w(p, — f2) + xz(1 —w)p, + (1 —x)(1
-2 W)+ A -x)zA-—w)p, +x(1—-2)1—w)p, + (1 —x)(1—2)(1
—w) X0
E_y =yE,; + (1 —y)E,,
E,1 = xyw[Am; + q(av; — c3)f — A(1 —s)(usz + h3) + D3] + (1 — x)yw[q(av; — c3)f — A(1
—5s)(uz + h3) + D3] + x(1 —y)w[q(av; — c3)f — A(1 —s)(uz + hz) + Ds]
+xy(1 —w)[Am; + q(av; — c3)f — A(uz + h3) + D3]+ (1 —x)(1
—ywlq(avs —c3)B — A(1 = s)(uz + h3) + D3] + (1 = x)y(1 —w)[q(avs
—c3)f —A(uz + h3) + D3] +x(1 — y)(1 —w)[q(av; — c3)f — A(uz + h3)
+ D3]+ (1 —x)1—y)A —w)[q(avz — c3) — A(uz + hz) + Ds]
Ez =xyw(ps — f3) + (1 = x)yw(ps — fz3) + x(1 = y)w(ps — f3) + xy(1 —w)pz + (1 —x)(1
—w(=f3) + (1 =)y -w)ps + x(1 = y)(A —w)ps + 1 —x)(1 = y)(1
—w)x0
E, =zE; + (1 —2)Ep
Ey1 =xyz[(1 + aBf)(B, + B3) —cy, —sA(uy, +uz + hy +h3) + Dy + (1 — x)yz[(1 + af) (B,
+ B3) —c4 —sA(uy +uz +hy, +hy) + D]+ x(1 —y)z[(1 +aBf)Bs —c,
—sA(uz +h3) + £, + Dy] + xy(1 —2)[(1 + af)B; — ¢y, —sA(u, + hy) + f;
+ D]+ (1 —=x)1—=y)z[(1 +aBf)Bz —c, —sA(us +h3) + f, + Dy + (1
- x)y(1=2)[(1 +aBf)B, —c, —sA(u, +hy)) + f3+ Dyl +x(1 —y)(1
(2t f5-c)+(A-0)A-y)A-2)(f2 +fz —c4)
Epo=xyzX0+(1—2)yzxXx0+x(1—y)zx0+xy(1—-2)x0+(1—-x)(1—-y)zx0+(1
- x)YyA1-2)x0+x(1—-y)1—-2)x0+(1—-x)(1—-y)(1—-2)x0

EW == WEWl + (1 - W)EWZ



Jacobian matrix:

[0F(x) O0F(x) 9F(x) 0F(x)]
0x dy 0z ow
d0F(y) 0F(y) O0F(y) 9F(y)
| ox dy 0z ow
J=or@  oF() dF(z) 9F(2)
0x dy 0z aw
0F(w) 0F(w) O0F(w) OJF(w)
| Ox dy 0z ow |
01 —x[Am; z — (f; —p) (z— D](x - 1) —X (Am1 y—U1i—p) W
_|y(Amyz+p,z-D)(y - 1) ) —y (Am, x + p, (x — 1
—z(z-1D) 3y —p3stAmzy) —z(z-1)(p3x—p;+Amzx) 03
0 —2z(z—-1)(fz+hyAs+ Asus) ww-1)(;—-D,—B;+D,y—B

o1 = =(2x = D[ Dy = Alhy +u)) + (fi=p) (Y + 2) + yz(Amy — fi + p1) + Bqav, —¢1)]
0, = =y — 1)[Dy + Bg(av, — c3) + fow + A(hy + uy)(sw — 1) — pox — pyz + xz(Am,
+ p2)]
03 = —2z—1)[D; + fq(avs —c3) + faw + A(hs +uz)(sw —1) — ps(x +y) + xy(p3
+ Ams)]
0,=Cw—D{cy,—fo —f5+[fo =Dy + As(hy, +uy) — B, (L + af)]y + [fs — Dy + As(h;
+uz) — B3(1 + aff)]z + D,yyz}



Eigenvalue solving process

El: (0,0,0,0)

ol =DI1- A(hl +ul)+ Bq(avl -cl)>0
62=D2- 1 (h2 +u2)+Bq (av2-c2)>0
63=D3- A (h3 +u3)+Bq (av3 -c3)>0
o4 =12 -c4 + 13 Unstable

E2:(0,0,0,1)

61 =DI1- A(hl +ul)+ Bq(avl-cl)>0
62=D2+f2+fq (av2-c2)- A(h2 +u2)(1-s) >0
63=D3+ 3 +Bq (av3 -c3)- A(h3 +u3)(1-s) >0
o4 =c4 - 12 - {3 Unstable

E3:(0,0,1,0)

ol =DI1- A(hl +ul)+ Bq(avl -cl)+fl -pl>0
62=D2- A(h2 +u2)+fq (av2 -c2)-p2 Unstable

03 = -[D3—A(h3 +u3d)+fq(av3 - c3)]<0

c4=B3( aff +1)-c4- As(h3 +u3)+D4 + f2 Unstable

E4: (0,1,0,0)

ol =DI1- A(hl +ul)+ Bq(avl -cl)+fl -pl>0

02 =-[D2 —A(h2 + u2)+Lq(av2 - c2)]<0

63=D3- A(h3 +u3) +Bq(av3 - c3)) - p3 Unstable
c4=B2( aff +1)-c4- As(h2 +u2)+D4 + f3 Unstable

E5: (1,0,0,0)

ol =-[D1 -A(hl +ul)+Bq(avl - c1)]<0

62=D2- A(h2 +u2) +fq(av2 - c2) - p2 Unstable
63=D3- A(h3 +u3) +Bq(av3 - c3) - p3 Unstable
04 =12 -c4 + {3 Unstable

E6: (1,0,0,1)

ol =-[D1 -A(hl +ul)+Bq(avl - c1)]<0

62 =D2 +fq(av2 - c2)- A(h2 +u2)(1-s) + 2 - p2 Unstable
63 =D3+fq(av3 - c3)- A(h3 +u3)(1-s)+ 3 - p3 Unstable
o4 =c4 - 12 - {3 Unstable

E7:(1,0,1,0)

ol =-[D1 -A(hl +ul)+Bq(avl - c1)]+pl-f1<0

62=D2- A(h2 +u2) +fq(av2 - c2)+ Am2- p2 Unstable
63 =- [D3—A(h3 +u3) +Bq(av3 - c¢3)]+p3 Unstable
c4=B3( aff +1)-c4- As(h3 +u3) +D4+ 2 Unstable

ES: (1,1,0,0)



ol =-[D1 -A(hl +ul)+Bq(avl - c1)]+pl-f1<0
62=-[D2- A(h2 +u2)+ Bq(av2 - c2)]+p2 Unstable
63=D3- A(h3 +u3) +Bq(av3 - c¢3))+Am3- p3 Unstable
c4=B2( aff +1)-c4- As(h2 +u2)+ D4 + 3 Unstable

E9: (0,1,1,0)

61 =D1- A(hl +ul)+Bq(avl - cl)+Aml+ fl - p1>0
62=-[D2- A(h2 +u2)+ Bq(av2 - c2)]+p2 Unstable
63=-D3+ A(h3 +u3)+ Bq(c3 - av3)+p3 Unstable
o4 =(B2+B3)(af+ 1)- As(h2 +u2+h3 + u3)+ D4 - c4>0

E10: (0,1,0,1)

ol =DI1 - A(hl +ul) +Bq(avl - cl) + {1l - p1>0

02 = - [D2-A(h2 + u2)(1-s)+ Bq(av2 - c2)] - 2<0
63=D3+ Bq(c3 - av3)-A(h3 +u3)(1-s) + f3 - p3>0
o4 =-B2(afi+1)+As(h2 + u2)+c4 - D4 - {3 Unstable

E11:(0,0,1,1)

ol =DI1 - A(hl +ul) +Bq(avl - cl) + {1l - p1>0

62 = D2-A(h2 +u2)(1-s)+ Bq(av2 -c2)+ 12 -p2>0

063 =-[D3+ fq(c3 - av3)-A(h3 +u3)(1-s)] - £3<0

o4 =-B3( aff + 1)+ As(h3 +u3)+c4-D4-f2 Unstable

E12:(1,0,1,1)

ol =-[D1-A(hl +ul)+Bq(avl - c1)]+pl - f1<0
62=D2- A(h2 +u2)+ Bq(av2 - c2)+ 2+ Am2>0

03 =-[D3+ Bq(c3 - av3)+A(h3 +u3)(1-s)]+p3 - £3<0
o4 =-B3( aff + 1)+ As(h3 +u3)+c4-D4-f2 Unstable

E13: (1,1,0,1)

ol =-[D1-A(hl +ul)+Bq(avl - c1)]+pl - f1<0
62=-[D2+ Bq(av2 - c2)-A(h2 + u2)(1-s)]+p2 - £2<0
63=D3+ Bq(c3 - av3)- A(h3 +u3)+ Am3>0

o4 =-B2( aff + 1)+As(h2 +u2)+c4-D4-f3 Unstable

El4: (1,1,1,0)

ol =-[DI1-A(hl + ul)+Bq(avl - c1)]+pl - fl- Am1<0

02= -[D2+ Bq(av2-c2)-A(h2 +u2)]+p2 - Am2 Unstable
63 =-[D3-A(h3 +u3) + Bq(av3-c3) ]+p3- Am3 Unstable
c4=-(B2+B3)(1+ aB)+ As(h2 +u2 + h3 +u3) +c4 - 2D4<0
(I7] E9c4)

E15:(0,1,1,1)
61 =DI1 - A(hl +ul) +Bq(avl - cl)*Aml+ {1 - p1>0



62=-[D2+ Fq(av2 - c2)-A(h2 +u2)(1-s)]+p2-2<0
63=-[D3+ Bq(av3 -c3)-A(h3 + u3)(1-s)]+p3-f3<0
04 =-(B2 + B3)(1 + af)+As(h2+u2+h3+u3)-c4-D4+2+f3 Unstable

El6: (1,1,1,1)

ol =-DI1+ A(hl +ul)+ Bq(cl - avl)+pl-fl - Am1<0

62 =-D2 +A(h2 + u2)(1-s) + Bq(c2 - av2) +p2- 2 - Am2<0
63 =- D3+A(h3 +u3)(1-s)+ Bq(c3 - av3)+p3- 13 - Am3<0

o4 =- (B2 +B3)(1 + af)+ As(h2 +u2 + h3 +u3) +c4 - 2D4 <0



