Figure of Section 1

= Graphics[Arrow[{{-.5, -.25}, {1.5, -.25}}, PlotStyle » {Black, Thin}]1;

< [ 11, 1, )
ow Plot[—— —Vv°+ —Vv', {v, -0.5, 1.5}, PlotStyle » {Black, Th1ck}],
4 2 4

ListLinePlot[{{-.25, 0.25}, {1.5, 0.25}}, PlotStyle -» {Black, Thin}],
ListLinePlot[{{1, -0.025}, {1, 0.025}}, PlotStyle » {Black, Thin}],

L'istL'ineP'Lot[{{\/z_, -o.ozs}, {«/2_, 0.3}}, PlotStyle » {Black, Th'in}] ,

AxesStyle -» Arrowheads[{0.0, 0.05}], Ticks - None]

A

+ -
mep= pLv_] ¢= If[-1<Vv<1l, (L+Cos[nVv]) 0.1, 0]
Plot([p[v], {v, -2, 2}, PlotStyle » {Black, Thick}, PlotRange -» All]

Outf«]=

-
N
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= Graphics[Arrow[{{-.5, -.25}, {1.5, -.25}}, PlotStyle » {Black, Thin}]1];

101 1
Show[Plot[Z— ;v2+ ZV4+0'5 pl4 (v-0.75)], {v, -0.5, 1.5}, PlotStyle -» {Black,

Th-ick}] , ListLinePlot[{{-.25, 0.25}, {1.5, 0.25}}, PlotStyle -» {Black, Thin}],
ListLinePlot[{{1, -0.025}, {1, 0.025}}, PlotStyle » {Black, Thin}],
L'istL'ineP'Lot[{{\/Z , -0.025}, {x/z , 0.3}}, PlotStyle » {Black, Th'in}] ,

AxesStyle » Arrowheads[{0.0, 0.05}], Ticks » None]

A

Outf+]=

AN
11, 1, )
Infeji= Plot[—- “vis—v*4+0.5p[4 (Vv-0.75)], {v, -0.5, 1.5}, PlotStyle » {Black, Th1ck}]
4 2 4
04r
0.3r
Outf+]= 021
011
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On the computations of Section 5.4

A preliminary computation

B[x]

Inf+]:= S'implify[§'[x]4D[§ : ]2’ {x, 2}]]
"[x

our - -38 [x]2& [x] +68[x] & [x]2-28[x] & [x] & [x]
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Computation of K’

= B[X_1 t=x"P-mxP+m-1

W[y ] :=y"-my +m-1
1

hiy ] := —A/y"-my +m-1

4/q

2
Resl = FullS-impl-ify[PowerExpand[(w/q h' [y]) /.y > x"]] ;
2
g'[x]

Res2 = FullSimpl'ify[PowerExpand[ /.y xp]]

p-1
2pyr Ve[x]
FullSimplify[PowerExpand[Res2 - Resl]]

m? x 2P (x"—x”‘p)2
Out[*]= —

4 (1-x"P+m (-1+xP))

outf-]= @

Discussion of the sign of K’

- fla_,m_,y , 2z ] 1= S'imp'L'ify[a2 S'imp'L'ify[

2(-1+m-my+yz) ((q-1) (2q-1) 22+ (q*-3 (P-1) q+p*-3 (q-1) p-2) z+

5 p-1 1
(P-1) (2p-1)) -39 (a-1) y (z-1) [z—] /oa-mp| /.p> -]
q-1 a

4
X S'impl'ify[i'[x]“D[ 2[x]

s 1%, 23]] /.

Infe]:=

m? p2 &' [x]2

mp m 2mp 2m P 2p 2 (1+m) p m+1Y .
[X"P o y", x2"P 5y, xP sy, XPP sy, X > y™}s

%
simplify[— /. {y"» yz, ¥ y?z, y*" 5 y2 2%}]
y

S'imph'fy[%—pzf[i, m,y, z] /. q—»mp]
p

ouf= =3mpy (-1+2z)%2 (L-—z+p (-1+mz)) +
2 (-1+m-my+yz) ((-1+2)?-3p (-1+2) (-1+mz)+p? (2+ (1-6m+m’) z+2m* z°))

outie]= O

The computation of f

ne1= fla, myy, 213
Resf = Simplify[{%, D[%, a], D[%, {a, 2}] /2} /. a-» 0, Assumptions - m> 1];
MatrixForm[Resf]
Out[» J//MatrixForm=

=3my (-1+2)? (-1+mz) -2 (1+m (-1+y) -yz) (2+ (1-6m+m?) z+2m*2?)
3my (-1+2)3-6(-1+2) (-1+mz) (-l+m-my+y2Z)
2 (-1+2z)2 (-1+m-my+y2z)



4 | periodic-case.nb

Remarkable points

(¥,2)=(0,0)

= Simplify[f[a, m, O, O]]
ouf-]= 2 (-2+a) (-1+a) (-1+m)

(v,2)=(1,1)

n- Series[f[a, my, 1+t, (1+t)"'], {t, 0, 4}]

12
Normal[S‘impl‘ify[Ser‘ies[Normal[—95] , {a, 0, 2}]”
(-1+m)3t*

1
S'impl'ify[% /.a- —]

2
1

outfel — (—2m+12am—12a2m—m2—24am2+36a2m2+

12

13m’-36a°m’-13m*+24am’+12a°m*+m®-12am®+2m°) t*+0[t]°
outf+J= 12a2m—12am(l+m)+m(2+7m+2m2)

Outf-]= M <—l+m+2m2>

(¥,2)=(Ym,m)

1

fla, my mn1, m]

m

1
] /. {m2+m-> m?y, mim > m)«}

= Simpli fy[
(-1+m)3

S'impl'ify["/o /.a- i:|
2

outf+]= 4+2a2+10m+4m2—3my—3m2y+3a (-2-2m+my)

3y
ry
2

3 2
ouf-]= —+m° (4-3y) +m
2
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The elimination problem

1
Infe]:= S'imph'fy[So'lve[f[a, m,y, z] =0, y], Assumptions >0 <a< —&&1l<m< 2] [[1]]
2

simplify[yD(f[a, m, y, 2], y] + (m-1) zD[f[a, m, y, 2], 2] /. %,

1
Assumptions » 0 < a < —&&1<m<2]
2
(2+2a% (-1+2)%+3mz-10m z+3m> z+2m* 2 - 92> (-1+2) (-1+mz) +
22 (7- (1+12m+m?) z+7m* 2?) -3a (3+ (1-4m-4m* +m’) z+3m> 2%));
Simplify[{%, D[%, z], D[%, {z, 2}] /2} /. 2 0]}
Simplify[%[[2]11%-4%[[1]] ~%[[3]]]

TeXForm[%]
o= {y = (2 (-1+m) (2+a% (-1+2z)?+ (1-6m+m’) z+2m* 2z -3a (-1+2) (-1+mz))) /

(-2z(2+3a(-1+z)+a’ (-1+z)%+z)+2m’z (1+22) -m’ z
(9+6a (-1+2z) +8z+z°)+m(1+2a° (-1+2)*+8z+92*+3a (-1+2) (1+2)%))}

our= (2 (-1+m)ym (-1+2)°
(2+2a* (-1+2)?+3mz-10m z+3m*z+2m* 2> -9a% (-1+2) (-1+mz) +

2 a? (7—(l+12m+m2) z+7m222)—3a <3+<1—4m—4m2+m3) z+3m3zz)))/
(-2z(2+3a(-1+z)+a’ (-1+z)?+z)+2m’z (1+22z)-m*z (9+6a (-1+2) +8z+2°) +

m(l+2a2 (-1+2)2+8z+9z%+3a (-1+2) (l+z)2>)

our- -3 (-1+a)? (a-m? (-1+m)? (-3+5a’+14m-3m’-10a (1L+m))

ouf-yTexrorm= -3 (a-1)"2 (m-1)"2 (a-m)"2 \left(5 a”*2-10 a (m+1l)-3 m"2+14 m-3\right)



