1 = Lie(t5 3 12) /elatons 3 C=t2+13+12  codaf

Le(t?1?) c @c® Lie(t°t2) = 1 = Qe L (€212) > Le(t%t®)
nl U

v
ea$22 Plx ) |

Plx-4,4) €
EM 5‘3% QMX1 W.»Q.
(P1) $(4,0) — Pxtd,0) =0 (2-c4de) P, %) Py, x) =0
(P2) R(3>0) —R(x+4,0) =0 (3‘%&&) ‘P(m%)+‘?($,—1—3)+‘?(.1.g.,x)=0

(P3) JuP(x,4) +uP(4,0) =5 Pl+d,0)  (5-gaw) PCE2E2¥) + P13, £3%)
= 2RE%) = PUEM3 34) + P T) + P15 23)



Question on EM 5—gon and KV eguations
AT wop U2 geby — kv, $s) o (Va0 ), $lon-t,))
Pé ShEMPeut u(?(-x-a,%)) = (‘P(s,x), LP(x,é))

Q PeSAEMPet =P (903,50, 908)) € ki, 7

(k1) & [x,904,x)] +(4,9=9] =0
(kv2) @ |xR%) + 4RE) | is Do



Extension 1o (\ss(mb) coa «
Ruy) = uR@) +RWIV +i(a,ar)x(axu) N

On EM 5-gm and (KV1) or + & (s0) x )
WRW) + RV = & Beu ) o)

R:Lel4) = @x,4) RR=R4)=0 Kk —Ji@au)xfa‘ﬂf)*
Yt 89—
R(w,v1) = [u, R@)] +[Rw,v] :

+ —;\- (0V) x (3 )* — (qu)x(ax'lf)*
+ ()31 — (3s1) 4 V)"

[Lemw YmeZsp Oulodren)= — 2 % ad,i‘(g)J >
L-U:m—']
poot  Toue for m=0 &

m+l

3x (o (4)) = 3x [x, ode®)) = x 3 (adx®)) — ade (4) Julx)
= —x(z_ « adilg)\) —adz(8) = — 2> X adx(®) //

+j=m-1 t+ J =m




Lem2 _
[ 21 Rlad(s) = "3 X8+ oe ) T YT }
poof m=1 R(adx(y) =R(G,81) = O
Rlade () = R(Ge, ade'@)]) = [x,Rlad< (%)) ]+ (31 0z () X — ¢ (x adx a)))

s, Ieml |
— Ml ()" Ll =5 o ady ()
E+J=m-1
" -1 1
The coctt o 13 = —mi‘—I = ’L;l: and the ceff. of 4" is
m-1 m=—1 L m m_
— 1) 2 — (-1) - = (oll) My /

:EP.V_VL lAle coen Cbmpd‘e "'L\e 2nd. ‘i'e.vw\ D’{l ‘f? 'TD 8tx the '['o“ou)iwg heCuvsitie &%vawQa
RCady ) = [x, Radip) ] + 5 (0™ 42 —xms )



") = T ent(T)’s °> Al
1
1

£
b+C=m S 2
(added on B May lnlll-)( l-céotczf" . L\—L"'\ 1
:
(Lot ol = = & " 1] s | vs 040 Tl

btC=m-1 1 6 5 )

of X
. Ylodetp) = — ) aolx(;}) —) Y (*r")x%%g <
b Prg=m1 L Peitr =m—
P+$-=b S . b-p+C| _b _
=e _L%ms o P o( C6Jxtext = rn / L
+ +” —(-1)
Tl L E)=0)-6)
3 (adl) X — x (Qe(ods)) = Z(— 0o e+ L () e xEty b
btC=m-1
=) 4x" — a4

This poves the vecwrsir fowida do- R(0d2(#)) i fhe previons page. /



Leml’ ( explicit forwula for Rlad 3)) )
Rk = ) —ﬁ((--1) (5 )x gt

u;s =2m-1

p@g{f Set Rime=TRHS and check the vecursive fommcla
R =[0,Rm )+ (11" — x4 )

mn-1 m-1
( J+ 1 ) - (7:—1 )
more S1mmeTvCC %\M\

RO = T GE((1)- (1)) s

LU =2m-1

/



[,_3_

Lem3

bell o Ll 1
m2l  Rladrg)™ = Sy ]
PLD_o_E _mis %Houus -ﬂmm 'fhe e tursive fomda in the Pveviows vemavk) ovr

Con be deduced (l.iwcﬂy fom R wthe pwo'F ot Lom2 . //

N’D-b«TiW\, L@* ‘fé SOQEM‘PQ\&* l;e “ewmoéemeoqs O'F Jegwe m. _thte
7= S)m-H *g;_‘ﬁa _LJ>1 t Poq é—lAIm_”@@W_J)&/

2€jen—q

where W, o the cpoce of dogwe Oxb and dgpth b (% od 4's = b ).,

[?ﬁL [.d (P € S&EM.PBM* be L\omogweovn_s D'F degvee m. I‘(l m (S even amO\ J

23 ""ﬂQV\ = 0. 2k
J lf‘ G-lk-l-\ = a({x (b) + v



pwoJ; of ROLLF We ok o he Je,p‘l‘lr\'l -Paui' o’{i (PS)J which can be
c,omyui“eo\ fom i and SDm-.a)z . Oue con write 301 = Cacl:—'(g-) and.

P &
0 = P%mim. [adhts) | adi¥es) ]

The got& s To Show ot C = 0. _(m__”xm-zg_

() %P(x8) + Py,0) — APles,0) —2REQ) = O | faae/sw.m

m:even,

tovticbition | from wi:-'(g) = (x“‘"+ét""1— (x+3)m'1) - 2 R(ady 1(3))j
2

1/ m-2,1

tothe LHS DF xm‘1 Lﬁml )= (—1+m"_9.) xm-lg. + - <+ (_1 -(m'L)) g_xm"l
(P3)d9rfh=1 m: evew = (m_3) xm"lg' 4. (1_m) %IWI'Z
} iy ‘IC*_§=m-z



(P2)  uP(x.4) + uP(4,0) — 3P (xed,0) —2R(¢) = O

Conntibution :Pwm [ad,f(&)) 011}(3-)_] \S e%.qu To

3y [0d1), ad¥ () ] - z(R([aA,f(g), aAfE*(g)]) )
/ o
bfl5) X% - )X (Readw), ad ] +[adlle), RG]
. 1I x (ao\,.?'(hl) x(Qx(Oe\I( 3\))*— ST X
(+ 20 (cbH15)) 8 (3 ad?0 ) — 0 o) (34 o) )

deph, 2

= P et e Fxlut — Py P



(F Pl xt

et %:=L\adftm“f-adﬁmx?+(—n)*’x";nx*—(-u)"x*’sx" (p=m-2-4%)

WP_ LIDNQ DLelleuizﬁTCM s
- ~ -X &
on = me-zé- + srvs- — ’3,1'" 2)
U= 08 ok (G - )
0
faaa = Pﬁ%m_ir,@[adf(;))adfwj = 0 'x'“"l L 0‘%1"'_1 ( 450 ) —~—e

C:ro‘w\é Lm,l:'l’o (?5) Gnel |oohtﬁ ok the C»Q{:‘c. U% xm_zé- ahA gxm—f; we obtain
C ((m—3) X"ty + (1—"‘)?(1'"'2‘) + Cig o (21”"13— 31’"“2) = 0.
. m-3 1-m _ _
SMLQ ( - -1 )ZIS Vegv\lak') we (';-JV\C\MAQ ‘l’hod‘ C.—O //'PWPL‘_

ade’ (4.) U



2—(‘.3&22 &;v Suk1
Pxa)+QYx)=0
Rem Another ‘{)\mo‘(l ot Ro? 4 -

the weff. of X4 givea. Cm-3) + 2Cma,g = 0
Hhe abelioni 2otienn guea = Ci-1) — Cmao = O
[_PL';PE Lt P € SAEMPeuk v} degee ot least 3. Thew, (95"?)*= Qa‘fj
PW_O,Al (P3) $or $= P + Pra = ¢ ao\:—‘tg) + Y20 veads APy )
=t m—1 = =239(8,0) + 5Pl 0 )
(95 §) (x,%) = — c:(é‘r — (x+8) ) +2RE8), +aR($)

Bg, Rop Ll') C=0if misevew. Swme =R, the RHS is wvaviod

~ =0

unde the am't‘.-Poo\Q *) so is the LHS //
Rem [x,4] &€ SAEMPet. Thus , the asswm]:‘l'\‘wu on the alegwee of ‘)D 15 hecesSary. .



Rem Tor belielod), wike b= (%b)x+(3sb)4 = x(3"b) + 4(9%) .
Suce E=—b, one m b =(3xb)" and 2% =(sb)" . Theetue,
(29 = 29 < 3P = 2.
We. use Hhe Hllowing veswlt :
Tt (Schucps 12, Doblle, shobble andh Kochiwia Vagque. Lie dgohas ) |

Lk be Lie4). Then,

3 eliebus) st adelsbl = 0 & ub =

Prplyig this To b= Px.3) € SAEMRzy ) we find thet e Lielx%) c.t.

[, a]) <[4, ¢=) =0 ¥

—



Thone con prove ok 0= P(Y4,x) , we obtain (KV1). Actually,

L=PHx) 30 = Au(%(4,0) (=(3x"?)(3.1—)).
fe\&PAGV\Q*S
fomla f=s(auf)
Rem 0 iwmplics
x((axa)x»f(gau\‘&) (ac(aa) +3Laa))x + g(g;e)xaf(gw ) (x(gnp +3{3‘P)
hewe R0 =N, Wk =Y = (39)" and 9% = .
gumw\avy . Lf € Q(XEM-PQ\[X' (O-E (iQsW-e ok leﬂﬁt 2 )
*
. % () (9s962)) = WPls) OK. by Rep5

[ (296 ) = (0:9)(4,%) ?

= () fo Vg1~ ($l5x), Phs) )



