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Case I: Classification with respect to 3D Lie algebras

* 3D Lie algebra: 4; & 42 (e)

Get["C: \Documents and Settings\molatilMy Documents\Yalie.m"

Yalie

Version 2.0 (2000)

Departamento de Matemdticas

Universidad de Cédiz

egl =Dlalt, x], t] + alt, x] D[u][t, x], x] +ult, x] Dla]t, x], x] =0;

eq2 = p (D[u[t, x], t] +u[t, x] D[u[t, x], x]) + D[P[a[t, x]], x] + R[a[t, x], u[t, x] ] =0;
VD = {a, u};

Vis = {t, x};

VP = {D[at, x], t], D[u[t, x], t]};

EDs = YaLie[{egql, eq2}, VD, VIs, VP];

DFormat [True];

EDs
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u (By) (Xi[1]u) E (Pa) (X1[2]y) = & (Pg) (Xi[1l]q)

{ue (xi[1]w) - & (Xi[2]u) - of (Xi[l]a) =0, - =0,
o Qo o
v hl it u ’ i al X
-R[“ el +u (Phi[l]y) + & (Phi[2]x) + b el MGl +Phi[l]g =0,
o o

Phi[1] [t, %, ot, u] + & (Phi[2]u) - & (Phi[1]g) +2 uc (Xi[1l]y) - & (Xi[2]x) + o (Xi[l]g) =0,
(Pa) (Phi[1l]y) uR[e, u] (Xi[1]y) = Rla, u] (Xi[2]4)
= +
o ° °

aRa, u] (Xi[l)e) ( 50 2 (B
+ |u +
o

Phi[2] [t, x, o, u] - +o (Phi[2]q) +

o (Pg) (Xi[1l]u) ~uap (Xi[l]a) +xp (Xi[2]«) == 0, T (B (FL [ (B (X[ 2] &) =0
, , . Rla, ul? (Xi[1]y)
Phi[2] [t, %, &, u] (Ru) +Phi[l] [t, x, &, u] (Ra) -~ R[a, u] (Phi[2]y) - o+

el
(Pa) (Phi[1l]x) +up (Phi[2]x) +uR[e&, u] (Xi[1l]x) +o (Phi[2]e) +R[a, u] (Xi[1l]e) =0,

BB T ) e ) (R A e

fel
(Px) (Phi[l]a) +2u (Pa) (Xi[1l]x) - (Px) (X1[Z]x) + (Px) (Xi[1l]c) =0,

o Phi[2] [t, x, & u] + (Pa) (Phi[l]u) ~uR[a, u] (Xi[1l]u) +R[a, u] (Xi[2]u) -ap (Phi[2]a) -
aR[a, u] (Xi[l]a) + (¥ o +a (Ba)) (Xi[1]x) -up (Xi[2]x) +upe (Xi[l]e) -0 (Xi[2]e) =0}

IXi = {-t +c[1], c[2]};
LPhi = {¢[3] a, u};
EDs = Simplify[SInfinitesimales|[EDs, LXi, LPhi]]

{True, True, Trus, True, True, True, True,
2R[a, u] =u (Ry) +axe[3] (Ra), (=2 +¢[3]) (Py) +x¢c[3] (Pac) == 0, True}

IXi = {-t, 0};
IPhi = {ka, u};
EDs = Simplify[SInfinitesimales|[EDs, LXi, LPhi]]

{True, True, True, True, True, True, True, 2 R[a, u] ==u (Ry) +k a (Rg), (-2 +k) (Pa) +k ot (Paa) == 0, True
k+#0 since we require that P#0.

Dselvellkca Pl ] + (=2 # k) Pllal] =0, P, a]
1 2/k
{{p »Funcciun[{g}, skea /R K13] +k[4]]}}

DSolve| 2R[a, u] ==uD[R[«, u], u] +kaD[R[a, u], «], R, {«, u}]

{{r~ Fu.nctiun[ {e, a}, o2k I'[u m—llk] ] }}

% Created with Wolfram Mathematica 7.0
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Case I: Classification with respect to 4D Lie algebras

* 4D Lie algebra containing 3D Lie algebr: 4) & 42 ().

eql =D[aft, x], £] + a[t, x] D[u[t, x], x] +u[t, x] D[a[t, x], x] =0;
1
eq2 = p (D[u[t, x], t] +u[t, x] D[u[t, x], x]) + D[(Eka[t, x]2* k[3] +K[4]), x] +

az"‘I‘[ult, x] al[t, x]'ln‘] zz 0
VD = {a, u};
Vis ={t, x}:
Ve = {D[at, x], ], D[u[t, x], t]}:
EDs = YaLie[{eql, eq2}, VD, VIs, VP];
DFormat [True];
EDs

fuo (xi[1]w) -« (Xi[2]w) - of (Xi[l]a) =0,

2
wa Mk R[3] (Ri(lly)  «MF R(3] (2i[2]w) o?/® R [3] (Xi[1]e)
+ +

=0,

o o P
o2/ T [ual/%] (Phi[1]y) : a“)%l'[ua'“k] (%i[1]y)
- +u (Phi[1]x) + & (Phi[2]x) + +Phi[l]e =0,
© o
Phi[1][t, %, o, u] + & (Phi[2]y) - (Phi[1]q) +2ua (Xi[1]x) - o (Xi[2]x) + & (Xi[1]ec) = O,
-1 z

, ok K8 ] (Bha 1) uo/E T ual/E] (Xi[1]y) o?/E T uoal/E] (Xi[2]y)
Phi[2] €, % &, u] - - + a5
o Q 1%

2
otE Tluorl/®] (Xi[1]e) . o K[3] |
+ |u? ¢ ———

« (Phi [2]«) + [ (Xi[1]x) -u (Xi[2]x) +u (Xi[1]e) -Xi[2]e =

fel §
o R[3] (Xi[1l]u) ~uap (Xi[l]a) +ap (Xi[2]«) =0,

'R R[3]2 (%i[1]y)
- +

2
wa K K(3] (%i[1]a) -a MK K[3] (%i[2]a) =0,
ye)

1

2 o ': R3] T [uortie [ Nexd [1]5,)
4

el

2 -24-g ' —l+'z~
(-1+ ;) o "R K[3] Phi[1] [t, x, &, u] - *E K[3] (Phi[2]u) -

1 il

e 2 2 2
g T R[3] (Bhi[1]e) + S wa T E K(3] (Xi[L]s) & V'R K[3] (Xi[2]x) + & 'K R[3] (Xi[1l]c) =0,

L
=1+ .
u o PRl TRy se, e i | I"[ua'l/k] 1
- + Tl Phi [ 28]t Fx S su | I"[uo:'”k] —cxz”‘I‘[uoc'Uk] (Phi[2]y) -
BT (o d A AR T O 2

7 o "ER[3] (Phi[l]y) +up (Phi[2]x) +uo®rluat™] (xi[1]y) +

2
p (Phi[2]e) + o®® Tuat/®] (xi[1]e) =0, o Phi[2][t, %, & u] + o ' R[3] (Phi[l]y) -

wet S plu e YR ISR L ) e e Tluat®] (xi[2]u) -« (Phi[2]a) SattE Tlua ] (xi[l]a) +

(WP o + o™ R[3]) (Xi[1]x) -up (Xi[2]x) +up (Xi[l]e) -p (Xi[2]c) = (il]!

IXi = {0, c[2] Exp[x]};
LPhi = {¢[3] Exp[x] @, c[2] Exp[x] u};
EDs = Simplify[SInfinitesimales[EDs, LXi, LPhi]]

2
i ’ e o E (kc[2] -<[3]) R[3]
rue, True, € ua (c[2] +¢[3]) =0, True, True, True, True, = L ()

1
e (k (v pc[2] +o®® c[3] R[3]) ~k ¥ c[2] T[uarl/®] +uak (kc[2] -c[3]) I’ [ua-llk]

- == (] True}
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IxXi = {0, ¢[2] Exp[x]};
LPhi = {ke[2] Exp[x] «, ¢[2] Exp[x] u};
EDs = Simplify[SInfinitesimales[EDs, LXi, LPhi]]

{True, True, € (1+k) uac[2] =0, True, True, True,

True, True, exc[Z] (u2p+ka2/kR[3] —azlkr[ua_llk]) == True}

We must have k=-1 since c[2]#0.

k:—l,‘
eql =D[a[t, x], t] + a[t, x] D[u[t, x], %] +u|t, x] D[a]t, x], x] =0;

oL
eq2 = p (D[uft, x], t] +u[t, x] D[uft, x], x]) + D[(Eka[t, x]27* x[3] +x[4]), x] +

azlkr[ult, x] alt, x]'ln‘] == 0;
VD = {a, u}:
Vis = {t, x};
VP = {D[a[t, x], t], D[u[t, x], t]};
EDs = Yalie|{eql, eq2}, VD, VIs, VP];
DFormat [True] ;

EDs

3 i[1]a 3 i [2]u 3 i[1]q
{—uK[ ]a(ax:[ . + il ]:;:{ lu) + i :::l Ja) =0, ua (Xi[1l]u) - & (Xi[2]u) - (Xi[l]a) =0,
hi[1 (1]
_w +u(phi[l]x)+a(phi[2]xJ+w+phi[l]‘: =0,
o p ap

Phi[l][t, x, & u] +a (Phi[2]y) - & (Phi[1]) +2 uor (Xi[1]x) - (Xi[2]x) + & (Xi[1l]e) =0,
K[3] (Phi[l]y) wuT[ua] (Xi[l]y) Tlua] (Xi[2]y)
- + -

Bha 2t %, e, w)li=

o p o p o p
. Tluoa] (Xi[l]k) ( 2  KRI[3] } ] . :
a (Phi[2]g) + — + |u o (X1[1]x) -u (Xi[2Z]x) +u (X1[1l]c) -Xi[2]c =0,
o p ot p
3] (Zd 1] 3 LItk 3 1 (2]« 3 i1
_K[3] (lel lu) % ukK[3] (fl[ la) RK[3] (X:-[ la) o K[3] (lel lu) ~wap (Zi[l]e) + ap (2il2]e) =0
a®p o o o
3K([3] Phi[1][t, x, & u] K[3] (Phi[2],) 2K[3] T[ue] (Xi[l]y)
i ot i o i o5 p =
R[3] (Phi[l]g) 2uR[3] (Xi[l],) K[3] (Xi[2]x) K[3] (Xi[1]g)
+ - + ==
o® ol o® o®
u Bha [N TR ot EEC ulad] S Ehat [21] [ Er e fa, G ] T4 o) Tilu a](Philiz ) T[aea] EN XA [ 18] )
o " o E o - ot p 2
K[3] (P};l[l]x) T M urlfu«] (ZXllllx) e e Tlu«a] (:lll]c) o
o o o
3 J56L{al Lfal 1
P BRLIZITR, %, &, u]+Kl ] (Pal[ lu) uT[u«] (ZXl[ Ju) +I'[u0=] (:llzlu) - o (Phi[2]a) -
(24 e 4 @

Tlua] (Xi[l]q) e

5 K[3] ! . ; ;
- (u o+t z ] (Xi[1l]x) —up (X1[2]x) +up (Xi[1l]e) -0 (Xi[2]¢) ::D}

(=4

= =a kg
IXi = {0, c[2] Exp[x]};
LPhi = {kc[2] Exp[x] «, ¢[2] Exp[x] u};
EDs = Simplify[SInfinitesimales|[EDs, LXi, LPhi]]

e*c[2] (VW a?p -KR[3] -T[ua])

{True, True, True, True, True, True, True, True, =107 Trua}

(23

3% Created with Wolfram Mathematica 7.0
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Case II: Classification with respect to 3D Lie algebras

* 3D Lie algebra: 4; & 43 ()

eql =D[a[t, x], t] + a[t, x] D[u[t, x], x] +u[t, x] D[a[t, x], x] =0;
eq2 = p (D[ult, x|, t] +ult, x] D[u[t, x], x]) + Rla[t, x], u[t, x] ] = O;
VD = {a, u};

Vis = {t, x};

VP = {D[a[t, x], t], D[u[t, x], t]};

EDs = Yalie[{eql, egq2}, VD, VIs, VP];

DFormat[True] ;

EDs

{ua (xi[1]u) -a (Xi[2]u) -of (Xi[l]a) =0,

il e ikl L (Phi[1l]x) + e (Phi[2]x) + ol Sy ) +Phi[l]e =0,
o o
Phi[l][t, x, &, u] + @ (Phi[2]y) - (Phi[l]g) +2 ua (X1[1]x) - (X1[2]x) + & (Xi[1l]e) ==
'3 i 1 u I3 i u 7 ! d
SR e T St T 0 Bifioc a e X2 [l ] ) k Rla, u] (X1[2]y) Bk (5 + o Riio, a] (Xai]
0 o o

w? (Xi[1]x) -u (Xi[2]x) +u (Xi[1l)e) -Xi[2]e =0, -uap (Xi[l]a) +ap (Xi[2]«) =0,
Rla, ul? (Xi[1]y)

Phi[2][t, x, &, u] (Ry) +Phi[1l][t, %X, &, u] (Rg) —R[a, u] (Phi[2]y) -
¥el

up (Phi[2]x) +uR[e, u] (Xi[1]x) +p (Phi[2]e) +Rle, u] (Xi[l]e) =0,
o Phi[2][t, %X, &, u] —~uR[a, u] (Xi[1l]y) +R[x, u] (Xi[2]u) —ap (Phi[2]g) -
aR[a, u] (Xi[1l]a) +up (Xi[1]x) -up (Xi[2]x) +up (Xi[l]e) -0 (Xi[2]e) =0}

ILXi = {a[u], -x+b[u]}:;
LPhi = {c|a, u], d[u]};
EDs = Simplify[SInfinitesimales|[EDs, LXi, LPhi]]

{ua (au) =« (bu), Rlor ul (cu) S e ] ) R up +pd[u] +R[a, u] (-u
o
Rla, u] (ay)
True, d[u] (Ry) +c¢[a, u] (Ra) =R, u] (m,..____ +du|, up+pd[u] +R[e, u] (by) =u
0

L¥i = {a[u], -x +C[2] + a[u] u—Ja[u] dlu};

LPhi = {c[a], d[ul]};
EDs = Simplify[SInfinitesimales[EDs, LXi, LPhi]]

{True, True, ai(ex) =a+c|al+a (dy), utdlu] =0, True,
Rla, u] (ay)
d[u] {(Ru) +c¢[ea] (Ra) == R[ex, u] ——-—;——— +duls o (utd[ul) = U]-
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X = {a[u], -x+C[2] + a[u] u—ja[u] dlu};

LPhi = {c[a], -u};
EDs = Simplify[SInfinitesimales[EDs, LXi, LPhi]]

Rlot, ul? (ay)

{True, True, cla] ='a{cy), True, True, +u (Ru) =R[ax, u] +cla] (Ra), True}

o

G {a[u], -x+C[2] + a[u] u—fa[u] dlu};

LPhi = {C[3] a, -u};
EDs = Simplify[SInfinitesimales[EDs, LXi, LPhi]]

Rla, u]? (ay)

{True, True, True, True, True, +u (Ru) =R[a, ul] +ac[3] (Rx), True}

o
alful*0:¢c[3] =c[7]:

LXi = {u, -~ x+u”2/2};
LPhi = {c[7] a, -u};
EDs = Simplify[SInfinitesimales[EDs, LXi, LPhi]]

R[a, u]?

{‘I‘rue, True, True, True, True, +u (Ry) =Rla, u] +axc[?] (Ra)., True}

Rla, u]?
DSolve[——-—-——-—- +ubD[R[a, u], u] =R[a, u] + ac[7] D[R[a, u], a], R, {a, u}]
Fel
{{R—)Function[{a, u}, - 5 ]}}
,CI7 2
_1wpc[mcl T] L&
c[7] =0;

LXi = {u, -x+u™2/2};
LPhi = {0, -u};
EDs = Simplify[SInfinitesimales[EDs, LXi, LPhi] ]

Rla, u]?

{’I‘rue, True, True, True, True, +H Ut iR )RR oo, ] True}

[R[a, u]?

DSolve +uD[R[a, u], u] =R[a, u], R, {a, u}]
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% p
R—)Functiun[ 2, 8 —m]}}
{{ Leaml e
a'[u] =0;

IXi = {C[1], -x+C[2]};
LPhi = {C[3] a, -u};
ED= = Simplify[SInfinitesimales[EDs, LXi, LPhi] ]

{True, True, True, True, True, R[a, u] + aC[3] (Ra) =1 (Ru), True}
Cc[3] =c[8]:;

DSolve[uD[R[«, w], u] -¢[8] «D[R[«x, u], ] - R[&, u] =0, B, {«x, u}]

1

{{R—) Functiun[{a, u}, o °l®] G[u ac—lls—]]]}}

c[8] =0;

IXi = {0, -x};
LPhi = {0, -u}:;
EDs = Simplify[SInfinitesimales[EDs, LXi, LPhi]]

{IrueSTrue, True, True, True, "Rl | S =Ry 8 I rue}

i =0 o)
LPhi = {0, u};
EDs = Simplify[SInfinitesimales[EDs, LXi, LPhi]]

{True, True, Trus, True, True, Rla, u] = u (By), Trus}

DSolve[uD[R[x, u], u] - R[a, u] =0, R, {a, u}]

{{R > Function|[{«, 2}, u6[«]]}}

% Created with Wolfram Mathematica 7.0
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Case II: Classification with respect to 4D Lie algebras

* 4D Lie algebra containing 3D Lie algebraa; & a; (f)

eql =D[a[t, x], t] + a[t, x] D[u[t, x], x] +u[t, x] D[a[t, x], x] =0;

1 N
eq? = o (D[ult, x], t] +ult, x] Dlult, x], x]) + alt, x] 5T 6[ult, x] alt, x]*T | = 0;

Sy b [0 Do E G )

MI's = {t x}:

YE =N{Dlla]t , x], t]. Dlale, x], E]}:
EDs = Yalie|{eql, eq2}, VD, VIs, VP];
DFormat|[True];

EDs

{ue (Xi[1]w) -« (Xi[2]u) - o® (Xi[l]a) =0,

1 1 1 1
o E181 cuaclT] (Bhi[1]u) o MO Gluaflol] (xi[1]x)
- +u (Phi[1]x) + a (Phi[2]x) + +Phi[l]g =0,
2 o
Phi[l][t, x, &, u] +a (Phi[2]y) —a (Phi[l]g) +2ua (Xi[1l]x) —a (X1[2]x) + & (Xi[1l]e) =0,
ok 1l )l is
o stef G[uoc‘a'["é"j] (i[i]a) o STOT G[uaé‘[emll] (%5 [2])
Phi[2][t, x, &, u] - + +
14 o

1 1
1=y [ E"['a"'j'] (%4[1]) :
+u® (Xi[1]x) —u (X1[2]x) +u (Xi[1l]e) -X1i[2]¢ =0,

a (Phi[2]q) +
o
il

-2 L 2
o I8T gluacl®l] (xi[l]y)

o

= W A . N
a« T gluafl®l]  ue [uacl®l] |

c[8] ac[8] ;

1
- o €181 g[uacl®l] (Phi[2]y) -

1 1 i 4
up (Phi[2]x) +ua ] 6[uasl®T] (xi[1]x) +o (Phi[2]e) + o CI6] G[uacsl®l] (Xi[1]e) =0,
a5 1 1 L
pPhi[2][t, %, & u] ~ua 6] cluafl®l] (%i[1]u) +a 8] G[uacl®l] (Xi[2]u) - @p (Phi[2]q) -

3 1
o ETOT G [uaflBT ] (xi[1]a) +u?p (Xi[l]x) -up (Xi[2]x) +up (Xi[l]s) -p (Xi[2]c) =0}

IXi = {k[1] Exp[t], k[2] uExp[t]};
Lphi = {k[3][a”(1/c[8]) u] Exp[t] a, Exp[t] (k[4] u)};
EDs = Simplify[SInfinitesimales|[EDs, LXi, LPhi]]

¢ 1 1 S
e® o Ip k[3] [uaafgf] —G[uO:ETS']'] k[3]’[ua°"l"91_] :

=0,

® ak[2] =0,
{e® ak|2] -

o o |e[8] (k[1] +k[2]) -uafl] k(3] [uatlel]

= U,

<[8]

................................ I i

€t o cl8] ie[uaclﬁl ] kl2] +uaCfldl o (k[1] -k[2] +k[4])
- =0, Trus,

)

1 ¢ 1 1 ¥
et o I8l [G[uaé"l’é'l“'] k[2] +uacl®l o (k[1] -k[2] +k[4])§ =loj}
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Lxi = {k[1] Exp[t], 0};
LPhi = {k[3][a” (1/c[8]) u] Exp[t] a, Exp[t] (k[4] u)};
EDs = Simplify[SInfinitesimales[EDs, LXi, LPhi]]

e’ « (p k[3] [uo:

{True, - =0,

=0, € u (k[1] +k[4]) =0,

c[8]
1 = ki o 1 i ek sy
Totia, o o« eI jeuatl] {oray (rla] ks [RpiRa =R
l - o “' ...... U o R Yy
uacl8l |pc[8] k(4] + |c[B] k[4] +k[3] [uatlBl | & [uacl®l) =0, e®up (k[1] +k[4]) = o}

LXi = {k[1] Exp[t], O};
LPhi = {k[3][a”(1/c[8]) u] Exp[t] a, Exp[t] (-k[1]u)};
EDs = Simplify[SInfinitesimales[EDs, LXi, LPhi]]

:

1 1
o k131 [waf#T] ~6[uadt® ] k(31 [waflT]| o dvahr 40 ued]
{True, ~ =0, =0
p) cl8]
e [ouastr] | <o)
c c - c £
True, True, c[B]e 23 \.G[ua ] | 2c[8]k[1]+k[3][ua ]‘+
L ( wl Lo R 3
u o187 pc[S]k[1]+|c[8]k[1]-k[a][uaciel] & [u I8l é;::o, True}

IXi = {k[1] Exp[t], 0};
LPhi = {0, Exp[t] (-k[1]uw)};
EDs = Simplify[SInfinitesimales[EDs, LXi, LPhi]]

1 ¢ ol 1 ¢ 1
B . PeaelE. 5 B S
{True, True, True, True, True, " a (8] k[1] |—2 G[u acl8l] ] +uaclsl ‘p + G [u acl8] ] f = ., True]-

DSolve[-2G[z] + = (p+6"[2]) =0, 6, 2]
{{G —)Function[{x], zZp + 721(]}}

eql =D[a[t, x], t] + a[t, x] D[u[t, x], x] +ul[t, x] D[a[t, x], x] = 0;
eq2 =
Sl 1
e (D[ult, x], t] +ult, x] Dlult, xI, x]) + alt, x] 17T |u[t, x] a[t, x]5T8T o + [u[t, x] a[t, x] 101

[
R
N
=
LR
"
i

0;
¥D = {a, u};
Vis -t x}:
VP = {D[a[t, x], t], D[u[t, x], t]};
EDs = YaLie[{eqgql, eq2}, VD, VIs, YP];
DFormat [True] ;

EDs
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{we (xi[1]u) -a (%i[2]w) - o (Xi[l]a) =0,
; o { St -
K u? xcl®] | RuZ ¢ cl8] j : :
-u- —————— | (Phi[1l]y) + u (Phi[1l]x) + « (Phi[2]x) + |uax+ ——— | (Xi[1]x) +Phi[l]c =0,
£ i

Phi[1][t, %X, & u] + « (Phi[2]y) -« (Phi[l]x) +2 ua (Xi[1]x) - a (Xi[2]x) + o (Xi[1]e) =0,

1 3
DK «cl8] | i d :
Phi[2][t, x, &, u] + |-u* - ————— | (Xi[1l]y) + |[u+ —— | (Xi[2]u) +a (Phi[2]g) +
o ° ;
1 1
{ — ah =75 2 . ' .
ua+ ——————  (Xi[l]a) +u” (X1[1]x) ~u (Xi[2]x) +u (Xi[1l]e) -X1[2]¢ =0,
)
2 1 T S 5 s 1 3
oLt OB c[8] c[8] c[8] 5
2 [191 2 Ru? o M ate o clo) o e % ]Ku a T &l
- Xai[1 Xi[2 =0, < 4 s \
uaxp (Xi[l]a) +ap (X¥1i[2]a) @ o8] <18 Ty

1 o p
- i
Phi[1][t, x, & u] +a €8] (2 Ruacl®] + 48] p | Phi[2][t, x, « u] +

2 -

RZ u? o > !
e = U 0 |
e i

/

{ ol ) 1
|-Ru? «€T8T —up| (Phi[2]u) + |-2 Ku® «SIE] - (Xi[1l]u) +up (Phi[2]x) +

; 1 \ \
{ oo ‘ . ‘ I
|R u® €T8] +u2,o: (Xi[1]x) +p (Phi[2]c) + |Ru? af +up| (Xi[l]e) =0,

1 il %

( \ { . r
o Phi[2][t, x, & u] + |-Ru® a8 —uw? ol (Xi[l]y) + fxuz e 18] +upel (%i[2]u) -ap (Phi[2]a) +

{ oo ik i
|-Ru? ot ) -uap| (Xi[l]a) +ulp (Xi[l]x) -up (%i[2]x) +up (Xi[1]c) - o (Xi[2]e) =0}

ILXi = {Exp[t], 0};
LPhi = {0, -uExp[t]};
EDs = Simplify[SInfinitesimales|[EDs, LXi, LPhi]]

{True, True, True, True, True, True, True}

1 ak i 2
FullSimplify[a[t, x] ©i%1 [u[t, x] a[t, x]°[8] p + |u[t, x] a[t, x]cl’l) K)]

ok
u p+](ua°|°])

c[8] =0;

eql =D[a[t, x], t] + a[t, x] D[u[t, x], x] +u[t, x] D[a[t, x], x] == 0;
eq2 = p (D[u[t, x], t] +u[t, x] D[u[t, x], x]) +u[t, x] 6[a[t, x]] =0;
VD = {a, u};

Vs = {t7x];

VP = {D[a[t, x], t], D[u[t, x], £]};

EDs = Yalie[{eqgl, eq2}, VD, VIs, VP];

DFormat [True] ;

EDs
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{uo (i[1]u) - @ (Xi[2]u) - (Xi[l]a) =0,

hi[l L[1
Juslal (EbE[Lie) +u (Phi[l]y) +a (Phi[2]x) + lif.i[“]_(xw +Phi[l]e =0,
1= o
Phi[l][t, %, &, u] + & (Phi[2]y) - & (Phi[l]a) +2ua (Xi[1l]x) - & (Xi[2]x) + & (Xi[1]c) =0,
2 ] : e
BHL 21, % 6y ul = u® Gla] (Xi[l]y) 9 uGla] (Xi[2]y) 4 o (PRE[2]a] + uaGla] (Xi[l]q) Y
e e °
u? (Xi[1]x) —u (Ti[2]x) +u (Xi[1l]e) —Xi[2]e =0, ~uap (Xi[l]«) + e (Xi[2]a) =0,
u? G[a]? (Xi[1]y)
Gla] Phi[2][t, %X, &« u] +uPhi[l][t, %, &, u] (Gx) -uG[a] (Phi[2]y) - .; ..................... +

up (Phi[2]x) +u? Gla] (Xi[l]x) +p (Phi[2]¢) +uG|a] (Xi[l]s) =0,
o Phi[2][t, x, & u] -u? Gla] (Xi[l]u) +uGla] (Xi[2]u) - xp (Phi[2]x) -
uaGlal (Xi[1l]a) +ulp (Xi[1]x) -up (X1[2]x) +up (Xi[l]e) -p (RXi[2]¢) = U}

LXi = {k[1] Exp[t], 0}:;
LPhi = {0, Exp[t] (-k[1]u)};
EDs = Simplify[SInfinitesimales[EDs, LXi, LPhi]]

{True, True, True, True, True, € u (o - G[a]) k[1] =0, True}

eql =D[a[t, x], t] + a[t, x] D[u[t, x], x] +u[t, x]D[a][t, x], x] =0;
eq2 = p (D[u[t, x]; t] +uleaxlDlalt; x] ., x]) toult, x] =0;

VD =M a  uk:

A e S

VP = {D[at, x], t], D[u[t, x], t]};

EDs = Yalie[{eql, eq2}, VD, VIs, VP];

DFormat|[True];

EDs

{ue (xi[1]w) -a (Xi[2]w) - &

—u (Phi[1]u) +u (Phi[1]x) + o (Phi[2]x) +ua (Xi[1]x) +Phi[1]c =0,

Phi[l][t, x, a, u] +a (Phi[2]y) -~a (Phi[l]g) +2ua (¥1[1]x) -~ (X1[2]x) +a (Xi[1]e) =0,

Phi[2][t, %, & u] -u? (Xi[l]u) +u (¥i[2]u) + & (Phi[2]«) + ua (Xi[1]a) +
u? (Xi[1]x) - u (Xi[2]x) +u (Xi[l]e) -Xi[2]c =0, ~uap (Xi[l]a) +ap (Xi[2]«) =0,

o Phi[2][t, x, & u] —up (Phi[2]u) -u?p (Xi[l]u) +up (Phi[2]x) +u®p (Xi[1l]x) +o (Phi[2]c) +up (Xi[l]e)
0, p Phi[2][t, X, &, u] —u?p (Xi[l]u) +up (Xi[2]u) - ap (Phi[2]a) -
uap (Xi[lla) +u?p (Xi[1l]x) -up (Xi[2]x) +up (Xi[l]e) -p (Xi[2]e) =0}

(%21[1]a) =0,

ILXi = {Exp[t], 0};
LPhi = {0, -uExp[t]}:;
EDs = Simplify[SInfinitesimales[EDs, LXi, LPhi]]

{True, True, Trus, True, True, True, True}
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