Appendix E

Proof of Theorem 5.3.8 :

Inserting (5.6)~(5.10), (5.28)~(5.32), (5.50)~(5.54), (5.48), and (5.49) into

(5.58), it becomes
0 = (ua(ws) — zawaul® — b0l — bul™) @ vi®

(7 « (07 a (a3 o
—i—ug ) %y (—95&cuavf1 ) _ VfL )b(wa) — w_Z'BQ + blvé ) _ bgvé )).

Then there exists scalar b3 such that

M a(wa) — Zawau(® — biul® — byul® = bsul®
—2owovi® = vi¥b(w,) — %52 + v — vl = —byvy
ie.,
u (WSt + 7181 — Tawalr) = buf” + bous? + byul®, (E.1)

« « « « a
Vﬁ(l )(was2 + wi’72ﬁ2 + mawa12> = blvg(g ) - b2V§ ) + bgvg ) — W_Q

«

Consider (E.1) and let

wau (81 — 2o1;) = biul™ + byul® + byu'”

ugla)')’l =0
We get
ufla) = L(bluga) + b2u§°‘) + bguga))(& —a0) 7,
and

— (bl + bul) (S — 2aIy) 1,

by = =
w(S) — z,11) 1,

On the other hand, we let

WaVz(La)(S2 + 2al2) = b1V§a) - bgvgl) + bgVEa)

2 () _ —az
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in (E.2), and obtain

w1 o o -
Vz(l )= —(bl":(s ) — bz"g = b3V§ ))(52 +2,1) 7

«
— % (bovi” — byvi)(S2 + walz) 1y,

bg =
Vi (Ss + 2,15) 1,

The proof will be completed if

—(bluéa) + bnga))(Sl — IEaIl)il’)’l _z_% + (bQVéa) - blvga))(SQ + xaIQ)il’YQ

ui”(8; — z.11) "y, ViV (Sy + zala) 1,
Since z,, is a root of (4.1) with multiplicity 4, then

d3
23 UTa(@)fro(=2) = 1oms, = 0

implies

— Bi(S1 —z.y
= 0.
Dividing (E.3) by B;(S1 — xo11) 279, 85(S2 + ,12) 4, we obtain

b1</31(sl_xa11)_4’71 . /82(82""3”0412)_4’72) . ﬁ1(sl_ma11)_371
Bﬁl(sl—:cah);?vl By(Sataala)=27,” B (S1—zali)~27,
2(82“1‘1'0512)7 72 o
+,62(52+wa12)_2'72 =0.

Since
uﬁ“)(Sl —2,11) 7"y = a184(S1 — xaIl)f(nH)’h,
V§a)(52 + 2a12) My = a2B,(Se + zoIp) Ty,
uéa)(sl —zo11) Ty, = “iilﬁl(sl — 2,11) "y,
Véa)(sz + 2oIp) Ty, = %/32(82 + 2o 1p) "Dy,
and

uf” (81 — zali) ",

- %ﬂ1<sl — aoLy) Ty + biilﬁl(& — zaly) Ty
V:(),a)(Sz + z,I0) "y,

- 7b2aa2 Ba(S: + xaI?)i(nH)Vz + b%a252(82 + :Ealz)*(wrg)')’m

2
w ws,
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we have

—(by uga + bgu(a))(Sl —z.01) 71y,
(St — z.11) "1y,

( 262ﬁ1(sl vo1) Py b_%ﬁl(sl - -730111)_4’71)
Wa Bi(Si — za1i) 2y wa Bi(S1—zLi) 2y, )

and
—z—é + (bQVéa) — blVga))(S2 + 5Ua12)_1'72

VIS + 2,15) "1,
_ < bQBQ(SZ + 2ala) Py, b_%52(s2 + 2ala) 1y, 4 i)
,62(82 + SL’aIQ) Wa 52(82 + $a12)_2')’2 Wa

Hence, we have

Bi(Si —z L) Py 02 Bu(S1 — xadi) My
Bi(S1 — 1)y, wa Bi(S1—z11) %y,
_ —2by (1 B b1/82(82 +xa12) ’7’2) b (blﬂ2(s2 + 241) 1y,
b1 52(82 + xa12) Yy Ba(S2 + zala) 727,
 Ba(S2 +2.15) 77 Bi(S1 — zali) Py, ) (E.5)
B2(Ss + $a12>7272 Bi(S1 — zoli) 2, '
_ 2b2ﬂ2(32 +2.l) Py, B By(Sotaala) Ty, 20
Ba(S2 + 1ala) 2y, wa Ba(S2 + wala) "2y, b
b1 Ba(S2 + @als) Py b1 Bi(Si — wadi) Py
wa Ba(S2 + 2ala) 2y, wa B (81— zali) %y
B5(Ss + xalg)_372 b? bl B5(S2 + xalg)_4
B5(S2 + zz:aIg)—2'72 Wa ,62(82 + xaIQ
201 By(Si— @) Py | 1 (1

—2bs

= 2, (E.6)

+
Wa B1(S1 — zol1) 2y, wa

_ﬁ61(sl —z,11) 3y,
Wa B1(S1 — xo11) "2y,
Bo(S2 + xaI2) Py, b By(Sz + xaly) My, 1

= 2b - — + —.
252(82 +2oI2) 2y, wa Bo(S2 + 2.12) 2y, wa

)2
(Sl xall) 71)
B1(S1 — xo11) 72y,

Equality (E.5) follows by (5.44) and (E.4) ; (E.6) follows directly from (5.43).
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