1 su(2)000

Suppose that

[S_,S54] = 208, (1.1)
[S-,8:] =5, (1.2)
[S4+,5:] = =55 (1.3)
o =1 correspond to su(1l,1) and 0 = —1 correspond to su(2).
(A8 +AS_+ALSL) — ef+(‘”)S+F(x), (1.4)
FO) =1, f(0)=0 (1.5)

Oooooooooooa
(A.8:+ A S+ A Sl 5 F(z) = fi(2)9 F(z) + e+ F'(x)
F’(x)DDDDDDDD
Fl(z) = [Ay — f(2)]S4 F(z) + e +@5 (A8, + A_S_)e/+@5+ p(x) (1.6)
ogooooo
ti(z) & I+ @)Ss g o+ ()54 (1.7)
goood

t' (z) = —€_f+(f”)s+fjr(x)S+S,ef+(””)S+ + e_er(”’)S*S,fﬁr(m)S+ef+($)S+
= f_/"_(l’)e_f+(m)s+ [S_’S+]6f+($)s+
= fﬁr(x)e’ﬂ(w)&f2aSzef+(l")S+
= QUf-ly-(m)tz(x) (1.8)
0000000003000 (l.)obooooooo

th(z) = fi(z)e %[, 8 Jel (05
— fjr(x)e—f+(w)5+g+ef+(r)5+
= [1(2)S4 (19)
000002000 (1.3)00000000oo
t—(0)=5_, t,(0)=S5, (1.10)
O0000(19)o000oooooooooooo
ta(z) = S. + fi(x)S (1.11)
0000000 (1.8) 00000
t'(z) = 20f'(2)[S: + f1(2)S4]

oL [2f1(@)S: + ()8 (1.12)



O00000ooooo0 (1.10)0oooooo
t_(z)=S_+20f(x)S, +of?(x)S

0000(1.6)00

(1.13)

F(a) = [Af — FL (@) S+ F(2) + [A.S: + A fo(2)Sy + A_S_ +20A_f,(2)S. + 0 A_f2(2)S:]F(x)
— [Af = FL (@) + Aufa (@) + A (@))S4 Flx) + [A.S. + A_S_ +20A_f, ()] F(x) (L14)

oooooo

Ay = fi(x) + A fy(2) + 0 A_fi(x) =0
0D0000(1.14) 00

F'(z) = [A.S. + A_S_ +20A_f,()S.]F ()

00D00(115)0 (1500000000000

L
filz) dfy Ay + Afi(z) + 0 A_f2(z)

f4(2) df
x"‘é A+ Af+oA_f2

00
Af+ A f+o0A_fP = A(f—a)(f-B) O,
5 A+ /A2 _doA_A;
*P = 2A_
ooooo

f+ (@) df 1 f+(2) 1 1
/0 Ar+oAf+ A2~ A(a—f) /0 u <f—7a - ffﬁ)

A_(a—p) —a —p
_ 1 1n[f+(37)—04_§]
A(a=p) fe(@)=f o

000 (1.17)000

(1.15)

(1.16)

(1.17)

(1.18)

(1.19)

(1.20)

(1.21)



ooooooooooooooooog

eIA— (a_ﬁ)/Q — e_IA— (a_B)/Z

@) =B e ma s 3/ae—sA-(a=B)/2
208 sinh A=(=F)z
= Beosh A=A | oth iy AloBle
_ A_ap sinh(¢z)
9 cosh(ga) + 2= sinh(gx)
N f:rcosh(w:)m—h(ixs)inh((bm)’ (1.22)
o L = VA2/4—cA_A,. (1.23)
oo
F(z) = @%q(x), 1.24)
G00) =1, f.(0)=0 (1.25)
00000000000 @@1e)0000ood
[A.S, + A_S_ +20A_f(2)S.]ef@%G(z) = f1(2)S.e/@%G(z) + e2®)% G (z)
goooooooad
G'(z) = [A, + 20A_f(x) — fL(2)]5.G(z) + A_e =058 _f @)% (g) (1.26)
gooooooao
u_(z) & e f:@)8:g_of:(@)S- (1.27)
gooooon
u (z) = fl(x)e” )SZ[S ,S.]e f=(2)S.
= fl(z)e” 2(2)S: g o f=(2)S:
= [l(z)u-(v) (1.28)
000000000 2000001.2)000000000000
u_(0) = S_ (1.29)
goooooad
u_(z) = ef>@g_
gooood
o~ 1:@)S: g f2(@)S: _  fa(x) g (1.30)
0000(1.26)00
G'(z) = [A, +20A_f(x) — fL(2)]S.G(z) + A_eFB)S_G(x) (1.31)
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000000
A, +20A_fi(z)— fi(z) =0 (1.32)

00000 (1.31)00
G'(z) = A_e®)S_G(x) (1.33)

0000 (1.32),(1.25),(1.22) 000

f(2) = Aww+ 204 / "y 14(v)

B 20A_Ay 51nh(¢y)
= At ¢/ cosh (py) — smh(qﬁy)

20A_ A+ smh(¢y)
¢/ dy gb ? coh (py) — smh(qby)]

/ e A_A, — o A2/4] smh(¢y) + @A, cosh(y)
¢ cosh(¢y) — Slnh(¢y)

_ /m J —2¢ sinh(¢y) + A, COSh(QW)
0 cosh(gy) — s1nh(¢>y)

‘ 1 d A,
- /0 U o) — B sy g ) 5 sl
= —2In[cosh(¢z) — 124(? sinh(¢x)] + 21n[cosh(0) — ib sinh(0)]
= —2In[cosh(¢z) — glqb sinh(¢x)] (1.34)

00D00(1.33),(1.25)000

G(z) = f-@3 (1.35)

- A / dyef =(y)

(1.36)
D000 (1.34) 000
x dy
_ = A_ 1.37
1) = A || it = & 0
gooooo
u=e? (1.38)
goood
d
dy = ;Z
cosh(gy) — ;{gﬁ sinh(¢y) = 2¢;z)Azu + 2¢;AZ ot



ooogd

ul@) gy u?
) =A [
( ) 1 ¢u [2¢4¢Az U2 + 2¢+Az]2

4¢
3 u(@) 16¢u
= A—/l M A 1 20 + A
B u(z) 8¢ 1 d )
_ /1 I T T AR T3 T A gy 20~ AN 20+ A
_ 80 1 u(z)
T2 — A, (20— AU+ 20+ ALl

8¢ 1 1

29— A, <(2¢ —A)ud(z) + 20+ A, E)

8¢  4¢— (20 — A)u’(x) — 29 — A,
26— A, (20— A)u2(x) + 20+ Al - 49

24 (29 — A)u?(z) — 20+ A,
20— A, (20 — A)ud(z) +20+ A,

24 (29— A.)e? — (29 — A,)e 9

20 — A, (20 — A,)e?™ + (2 + A, )e= 9
sinh(¢x)

~ 2¢ cosh(¢px) — A, sinh(¢x)
A_ sinh(¢x)
3 cosh(¢z) — g‘—; sinh(¢z)

= -4

~— [ — ~— [ —

=24

gbooobooooog

(A5 +A_S_+ALSy) _ o f+(2)St o f=(2) S5 o f—(2)S- ’
Ay sinh(¢x)

f+(@) = ?cosh(qb:c) - ‘g—; sinh(¢z)’

f2(x) = —21In[cosh(pzx) — 124(; sinh(¢x)],

A sinh(¢x)
J-@) = ¢ cosh(¢pz) — ‘;—;sinh(qﬁm)’

¢ = \AZ/A— oA A,

googd

(1.39)

(1.40)
(1.41)

(1.42)
(1.43)

(1.44)



2 0d

Suppose that

[a,al] = 1,
[a'a,a] = —a,
[aa,a’] = a.

ex(AoaTa+A_a+A+af) = ef_(x)aF(x)7
FO)=1, f(0)=0
goooobooooood
(Apata+ A_a+ Ay aD)e~@F(z) = f' (2)aF(z) 4+ /~@F'(z)
Fl(x)00000000
F'(z) = [A_ — f" (2)]aF(z) + e @A ala + A a)ef- @R (2)

= [A_ — ' (x)]aF(z) + (A,e~-@agtgef-@a 4 4 e~ f-@agtef-@a)p(g)

= [A- — fL(x)]aF(z) + (A:n(z) + Apai(z))F(2)
gooooodgao

n(z) & eI @agigef-@a

(z) & e F-@agtef-(2)a

G+
goon
n(z) = —f (z)e - @aq, alq)ef-@a
= —f' (x)e [-@agel-(2)a
= —fL(z)a
goon
n(z) = ala - f_(2)a
goooooad
dy(x) = —f (x)e”T-@a[q, qf]ef- @0
= —fL(z)
goon

ooooogoog

F'(x) = [A- - [ (@)]aF(2) + {Aolala — f_(2)a] + Ai[a - f_(@)]}F(x)
— [A_ — [ () - Aof-(@)|aF(z) + (Apala + Ayfal — f_(2)))F(a)
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(2.9)

(2.10)

(2.11)

(2.12)

(2.13)



goooon
A= (x)— Apf_(z) =0
goooooa
F/(z) = (Aoata+ Ay lal — f_(2))) F(x)
0000 (2.14)000

fl(z) = A = Aof—(x),

f-(=) df_ x
[ [
0 A_+ Aof- 0

1 A_ | f-(x)
_Xln[f—_fo]lo = Z,
A_ A_
In[f_(z) — Af()] - 111[—70] = —Aoz,
_ A —Apgx
f-(z) _/To( 1)
gogg
gg

F(z) = @9 G(2),
G(0) =1, f+(0)=0

0000000000015 0000000

(Aoafa+ Ayfal — f_(@)e* @ G(2) = fi(x)ale/+ D" G(z) + e+ G/ (x)

G'(z) = eI+ (Agafa+ [As — fL(@)]a’ — Ay f-(2)e/ @ G()

= (A — fL(@)]alG(x) + (Age T+ glael+ @t _ AL f (2))G(x)

= [Ay — fi(2)]a'G(2) + (AoN(z) — AL f—(2))G(x)
ooooooon
N(z) def e—f+($)lfraTaJeer(ﬂC)aT
ooooooon

N'(z) = _f:L(x)e—ﬂ(ﬂc)aT [aT’aTa]eer(w)aT
_ g_(x)e—h(ﬂf)ﬂaTeﬂ(z)aT

= fl(z)d,
N(z) = d'a+ fi(z)a’

ooooog

G'(z) = [Ay — f(2) + Aofy (2)]a’G(z) + [Aga’a — Ay f—(2)]G(x)
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(2.14)

(2.15)

(2.16)

(2.19)

(2.20)



ooooon
Ay — file) + Ao fi(x) =0
oooono
G'(x) = [Aoala — AL f_(2)]G(x)
0000224000
file) = Ay + Ao f+(2)

ooon

0000 (225000

Gla) = o exp [~ A, /0 dy f-(v)]

“ALA [T
_ ea:AoaTa exp + / dy (e—Aoy _ 1):|
- 0

= evAoala exp | — —5— (e_AOx -1+ xAO)}

ex(AoaTa+A_a+A+aJr) _ efc(ac) €f_ (:r:)aef+ (x)al eonaTa

1
= explfel) + 5 [ (2) s ()]l 4@l g Anala,

fla) =~ (AT 1y 2 y),
0
A_
f-(z) = —A—O(e*AOx 1),
A
fr(z) = /TJOF( Aor 1)

(2.24)

(2.25)

(2.26)

(2.27)



