Energy estimates for wave equations with time dependent
propagation speeds of the Gevrey class

b ogdgbbbuoodoobbod

gboooooobooboood:

{8,52u —a(t)?Au=0, (t,z)€ (0,00) x R,
u(0,2) = up(z), Ou(0,x) =us(z), v €R"

O0000+¢«00000oooag E):

1

B(t) = / (@t qult )+ 00t ) d @)

0000,0000000000000000:
n(t) " E(0) < E(t) <n(t)E(0) (t>1). 3)

000, a€ BY(0,00)), ap < a(t) < ay (ap,a1: 000), n(t)>10000000000000.
«(t)000000,0000000: () =10000(3),000000,00000000000
00000000000,0000 () >1000.000,n(t) =e™, r=sup,s{2/d (t)|/a(t)}
0000 (3)00000000,00000000000000000000. 0000000,
000 qpt)=107() =e*0000000000000000O0OOO, 000000000
0000000000000000.

0000,000 ac %%(0,00)00000,n(t) =e*0000 (3)0000000000
00000.000,0000000000000,pe(0,1)0000000000000000:

fg a(s)ds {fot la(s) — aool ds} >

(4)

lim = das, Su
=00 t - tzlf L2

000U0oo,np)0000000000000000O0O00O0O0O0UO0OO0O0OUOOOOOOO
oo.

Theorem 1. a € Z™([0,00)) (m >2)0 (40000000, >00000000 () 000
0 (3)00000:

t) = ), o =p A —
n(t) = exp (rt”"), om=p+ -

om <100 ¢, O mOO00O0O0D0C0OO0OCOO0O, Theorem 1 00, mO0000000O
(3)00000ooooooooon.

Remark 1. p=1000,(4)00000000000O0OOOO. D000, 0,0mO000O0O
00,00000000000000000000.00,m=100000x(t)00000O0 0
O0000000.00000, Theorem 1 00000000 ()0 m>2000000000
goog.

0000, Theorem 1 00000 m < ooc00000000000,00 a€ %°([0,00))000
0, n(t) = exp(rt®=), 0o =p 0000 (3)0000000000000. 000 a € 2°([0,0))
0000000000000000,0000004® (v>1)00000:

1 = {1ty e B=(0,0)); |FP O] < ko7 (hEN, p>0)}. (5)

000,r>1000~®W 00000 vO Gevrey class, v =10000 real-analytic class O O
0.00000000000000:



Theorem 2. a €y 0 (4)0000000,r>00000000 () 0000 3)00000:
v n

n(t) = exp (rt*(logt)”)..

00,a€ 2™(0,0)),a €~ 00000000,000000000000000000

e M) < G+ 07 k=1, ,m, g=0), (6)

‘a(k)(t)’ Sk'” (p0(1+t))7qk (pO >O, k= 172a"' ) qZO) (7)
0000 Theorem 1,2000000000000:

Theorem 3 ([2]). a € #™([0,0)) (m>2)0 (4)0 (6)0000000O,r>00000000
p(t) 0000 (3) 00000:

_ 1 —
0(t) = exp(r?™), G = max {o,p _a+ ”} .
m

Theorem 4 ([3)). a €+ 0 (4) 0 (7)0OO0O0OO0,r>00000000 p(t)0000 (3)
0oooo:
n(t) = exp (rt"“ (log(e + t))V) , O = max{0,p — q}.

00000, “00000007,(4)000000 “0007,(6)(7)000000 “00000
00000”00000000000000,00 a€ #£Y([0,00)) 00000000000, O
000000 (3)0000000000000.0000,000000000,0000000
000000000000000000000000.

Remark 2. 0000000O00O0, (1) 0DOD0OO0DO0O0DDO0ODO0O0UOOOOOOOOO,00000
00000000,00000000000000000000. 00, [1]0 Theorem 3000
O0000DD Kirchhof 00000000000000O0O0OCOODODDDODODOOO, Theorem
4000000000000000D0OD0O0, Kirchhof 0000000000 DOOOOOOODO
ooooboooobooooboooon.

References

[1] F. Hirosawa, Global solvability for Kirchhoff equation in special classes of non-analytic
functions. J. Differential Equations. 230 (2006), 49-70.

[2] F. Hirosawa, On the asymptotic behavior of the energy for the wave equations with time
depending coefficients. Math. Ann. 339 (2007), 819-839.

[3] F. Hirosawa, Energy estimates for wave equations with time dependent propagation speeds
of the Gevrey class. Preprint.



	総合的研究プログラム__2009_Ver.091117
	1/3
	2/3
	3/3

	Abstract_Morimoto
	1/10
	2/10
	3/10
	4/10
	5/10
	6/10
	7/10
	8/10
	9/10
	10/10

	Abstract_Iguchi
	1/2
	2/2

	Abstract_Eii
	1/2
	2/2

	Abstract_Kawakami
	1/2
	2/2

	Abstract_Tsugawa
	1/2
	2/2

	Abstract_Mano
	1/2
	2/2

	Abstract_Ikeda
	1/2
	2/2

	Abstract_Itou
	1/2
	2/2

	Abstract-Shioji
	1/2
	2/2

	Abstract_Hirosawa
	1/2
	2/2

	Abstract_Sasaki
	1/2
	2/2

	Abstract_Onodera
	1/2
	2/2

	Abstract_Miura
	1/2
	2/2




