10bodgooobbgooooobooooo
ogooood

00000 (0000/000 PD)
0000000 (Oooo)

1 00000
oodooo1o00o000oo0o0oooooonon
Ut = 52“1:1: +f(u), (l’,t) € (071) X (07+OO)7
UI(Oat) :ul‘(lat) =0, te (07+OO)7 (1)
u(z,0) = a(z), z € (0,1)

ooooooooo
{EZum(az) + flu(z)) =0 in (0,1),
uz(0) = ug (1) =0,
00 (2)00000w=wu(z)000000000000
{ﬁwmun+f4uu»¢m)+uwm)=o in (0,1),
@m(o) = @m(l) =0

0000000.000e>0,f0C2-000000 flu)=vu(l-+?)00000000000
ooooooo.

(3)

00000000000000000000000000000,0000000000000
0000000000000000000.0000000197000000000000000,
Chafee-Infante [3] O Brunovsky-Fiedler []000000000000000000000000
00.000000000000000.0000000000,00000000000000
000000,000000000000000000000000000000000. 000
00000 (3)000000000000000000,000000000000000000
00000000. 00 (1)0000000000000000000000000,00000
00000000000000000000000000.

0000000 “balanced’0 000000, Carr-Pego [2]0 (1)0000000000000
00000000000000000000000000000000. 0000000000
0000000000000000000000000000000000, (1)0000000
00000000000000000000. 0000000000000000000000
00,00000000000 (3)0000000000000000000000

00000 (2)00 (3)0000 “representation equation” 00000000000, 0000
00000000 (3)000000000000000000000.0000000 f(u) =sinu
00 f(u)=w(l—w?)000000000,(3)00000000000000000000000
00000000000000.00000000000000.00000000000000
00000000000000000.0000000000000000000 “characteristic
equation’0 00000 300000000000000000000000. 00000000
0oOooo0oo0oooooo.



2 Representation Equation

0000000 feC?)R)0D00O0 3)000000000000000O0O00OO. OO

Pl = [ s)ds

00,00 200000 u(z)0000 a:=u(0), a = mingcy<i u(x), oy = maxo<z<i u(z)
000. 00000 (0,1) 0000 v, 000000 n—1000000 (n€N), u(z)0 nO0O
I s U I I I I Y

0000000000000000000000000000w=u(z) 00000000 wO
0000000000000 000. 0000 ¢(z)=2(u(z))0000000000O0ODOODODO
00000 o000 200 representation equation 0 0O O O :

2(F (@) = F(u))@uu(u) = f(u)@u(u) + (fulu) + p)@(u) =0, u e (a,ay) (4)
00000000000,

Proposition 2.1. u(z)0 (2) 00,00 ® € C?la_,oy]0 (400000, 0000 ®(u(x)) O
udtdpp0ooooooogoag.

Proposition 2.1 000 () 0000000000000 O0O0O0O0O0OOOOOOO. OO0OO
0000000,00000000000000000000. 00000 R(z)=9¢@?000
300 000000000000, D000 000U00000Dw=w(x)ODOOOOO0O0O 30
0 representation eq. 0 0 00 0:

2(F(a) — F(u))hyuu(u) — 3f (w)hyy (u) + (3fu(u) + 4p)hy (w) + 2 fyu(u)h(u) =0 (5)
goooooooood

) o= Mo = T@ha(eis) 2 ule) + ] o

udt. godggobooooooog.
Proposition 2.2. 000 (5)0 h(a;p) #00000 h(sp) € C3la_,a ]0000D00.

(i) p(p)=0000, ¢(x) =+/Ih(u(z);p)|0 3) 000000 z=00000000000.

(i) p(p) >0000,

o(z) = v/h(u(@); @)] cos (é /0 %CK)

0@3U000000z=0000000000O0.

Proposition 220000000000 3)00000000000000O. 1)000O, £v/h(u)
0O 200 representationeq. DO O O0O00O0O0, 0000000000000 C00OO0O0O0OODOOO
O0.00 (1)000,0000000 characteristic function0 00 000000000OO:

I vV r(p)
A == ds
CEEIA V2(F(a) — Fo) (s )] v




Proposition 2.3. u(z)0 (2)0 nO0000, ¢ 0O Proposition 2.2 (i) 000000000000
O0.00000,0000 p,0007eNOOOO characteristic equation

g
Alp) = m

00000000 0 (3)0 (j4+1)0000000000
00000 (3)000000000000000000000000000

(i) 300 representation eq. D00 A OO0, p(p) 00000,

(i) p(p) =0000 0000 +yA(u(r)) 0000D0D0000000000.

(iii) p(p) >0000 p0OODO0OO0OO characteristic function A 0000, A(p) = T g p O
n

2
000 pO00000, Proposition 2.2 (i) 0 o 00000,

Remark 2.1. 300000 (5)0 p=00000 F(a)— F(u) 000000000, | 000
00000000000

h(u; p) = (F(a) = F(u)) + ph(u; p)

gbooogoboooobb. b0pe=000000000000000D0O0O0O0DO0O0O pDhOO
googoo.

3 Main Results
3.1 f(u)=sinu000O

00 fu) = sinu00, -7 < w(x) < r00000. 0000 (2)000000000
(en(k),+u,(z;k)) 00 00000000000000000. 000 neN,kelo,1),

|
k)= 5w

. up(z;k) :=2sin! [k -sn(K(k)(1 + 2nx), k)]
(K(k), sn(z,k) 00 1000000000 JacobiDOOOD) 000. 0000 up(w;k) D00
O,a=ay =2sin" 'k, a_ =—2sin"'k, 000

1 .
E(u%(a:, k))? = 2k? — 2sin? LL(;’ k) (8)

Doooooo0ooooo.
0000 (en(k),un(z;k)) 000000000 (3)000000000000

{ e2 (k)" () + cos uy, (x; k)p(z) + pp(x) =0 in (0,1), )

¥'(0) =¢(1) =0.
D0neNOD ke (0,1)0000000,(9)0 (j+1)-0000000000000 p?(k)0

0 ¢M(ask) (ne€N, jeNU{0})DODOOO.
00 (900000 300 representationeq. 00000000 :

4(k2 — sin® g)huuu — sinuhyy + (3cosu + 4p)hy — 2sinuh = 0, (10)



000 ue (=2sin'k2sintk)000. 0000
hl(U,M,k) = k2 - Sin2 % - M

0(10)000000000000,0000 p=p(uk), A=A(u,k)00000000:
pr(p, k) = p(p — B) (e — k% + 1),

Aﬂmk)ﬁiékmAk Vo1, k) s — /du—kQJIHI( k? k>,

27
2,/k? — sin® ¥ - |hy (u, p; k)| pk p—k

(OO0 I(v,k)DO0O00O0O0 v, 00 kKOO0 30000000)0O0O0O.00 A 0D0O00DOCODOO
gboogboooabobod.

Lemma 3.1. 0< p<7/200 n/2<p000. p000000000 Ay(u,k)=p0000 ke
0,1)00000000 py(k,p) 000,000 limg—ou1(k,p) =0 (0<p < 7/2), 1 (7/2 < p)
noooo.

0000000000000 0oooO0. o0 ;(p,k)=00000000000000000
gboogoobogoo.

Theorem 1. 00000 (9)0000000O0ODOO:

() ppk) =—(1—k), golw;k) = cos ==,

1
(i) pp(k) =k @hla;k) = 5 Sin
00 pi(u,k) >00000000 Lemma 3.100000000000.
Theorem 2. j#0, n000. 0000 ,u;l(k) = pi(k,jm/2n),
= i e[ K ) (509, F)
o7 (5 1(u cos — y .
! ol o h(un(y), wf (k)i k)

Theorem 10000 (9) 0000000000000 O0O0O0OO0OOO. OOO characteristic
equation0 000000000 CO0O00O0 k—=1000000000O0DOODOOOOO.

Theorem 3. ne NODO jeNu{0}0000DO.

m0<j<nDDDMﬁm:—mﬁgﬂu—k%+deﬂ as k=1,
n

(j —n)m?
4n?

Theorem 30000 cO0000O0OOOOOODOOOODOOODOOOOO.

(i) j>n000 ph(k) =1+ K(k)™2+o(K(k)™%) as k— 1.

Corollary 1. n e NOO jeNu{0}OoOOOO.

1

i) 0<j<nO0OO u?z—lﬁcosQQ—w-e_n_s +0(e_nla) as £ —0,
n

(i) j>n000 u?zl—i—(j—n)?w?ez—i-o(ez) as ¢ — 0.



(M j=0 13 j=3

0100000000 Mm=3,k=1-10"20)

3.2 fu)=u(l—-u*)D0OO

flu)=u(l-+?)00000000000000000000O00O000ODOO00ODODOO0.
gboobboobuodabo,oboobobag.

4 Characteristic Equation 0 O [

cobobooooooooooooooooooooooooo,b3ooooooooooo0n
000000000. 0000 Kosugi-Morita-Yotsutani D 00 [5] 0000, Lemma 3.1 000
O0.0000000000.
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