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(1+log(1 + [£[77)]ar(t, ) + log(1 + [€]*7) (1 + log(1 + [€*7))[a(t, €) |
1¢3)

< (14 log(1+ €[27))e™ “E7 @ (1, €)[2 + log(1 + €[27) (1 + log (1 + [¢]*7))e™ “ [ (€) -
(2.8)
IE (2.7) XL R a, 15

d ~
S (,6) + @l =0, (2.9)

o
E(1,6) = 5 (1 + log(1 + €)@l + 5 log(1 + |¢") (1 + log(1 + [eP)[aP.  (2.10)

(2.7) FFILIF T p(€) 13

~ = ~ d .
(€ (1-+log(1-+|E[27)) T +p(€) log (1 €)1+ Tog(1+ ")) [al” + 5p(€) & a2 = 0, (211)
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+ p(€) log(1 + [€1°7) (1 + log(1 + [¢[*7)) [af? (2.12)
— ()1 +log(1 + |€*7)) [

€ XN R
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NS

1
= §E (t7£)7

1%»

S (1,6 < B(1,6) < 3E (1,6), (215)
i (2.13) A1 (2.14) X5

d 1

SE(1,6) + 5p(OB(1,€) = R(,6) — F(t.6) + 5p(€)B(t,)

< 31l = 10(€)log(1 +1627)(1 +log(1 + [¢P)[ap  (210)

0,

N

Hp
E(t,€) S B(0,£)e™ "5,
¥ (2.15) AN EF5

p&)
2 .

E(t,§) SE(0,)e =" (2.17)
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3 EIE 1.1 HIERA
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t
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0
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FUESHF N 2 FRAAER
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H 5P 2.5 15
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™ llxery < lull -
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RS
p=2 n < 2k,
2<p< Tty n>2k
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%
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0
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%
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%
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0

1
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p>1 n < 2k,
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H (3.13) 15
_npcl1 1
o (m, )Pl gee S A+ 1) 20" %)IIUIlﬁ((T)- (3.14)
k<o, p>1+222]
/2 (1 +t— 7-)‘%_% E_%) (1 + T)_%(%_%p) g (1 + t)_%_%(%_%) ,
0 (3.15)

Hhrel0,t/2], A+t—71)~ (1+1t),7€[t/2,t],1+7)~ (1+1t). &1 =n(L —1)+2k,
ﬂp> 14 22 53 2.9 15

t L4k ¢ _ L _np L,,
[ st g s [T G B gy

—min{ L —£ 22(1l_1
Sl E G g )
S+ FEED g,
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(3.15) A1 (3.16) ALA (3.12) 45
D (¢, Yo S (14 2)7 %3 D) uf . (3.17)

M (3.4) 1 (3.5) 2041 (3.1) SURSL. TS umt — vt e
t
lu™(t,-) = o™ (¢, ) 2 S/O [H (t) * (lu (7, )" = [v (7, )[P) ]| p2dT

5/02 A4t =n) D) = o () Plondr (318)
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i Holder AEF5HE 2.6 15

Hu(r, )P = o(r, )Pl S Ml ) = w7, e (lalr, s+l )lI5)

S A +7)7 = @m0 u = vllxen (lullf g + 1015 ),

. ., (3.19)
lla(r, )P = fo(r, P llze S =) — vl zme (lalr, ) s + ) s)
S+ 7) F ) u — vl (el + [ol%k)-
(3.19) AN (3.18) K3
= o™lze S U+ 07 FE 8 = ol (e + ol ) - (3:20)
T [|D]* (= o) |2 i
DI (w™ —v™)]lz= < / IDIH (¢ —7) % (ju (. )" = v (7, )| 2dr
< / T4t —r) EEED| () = o (P dr
o, (3.21)
+[ (1t = 1) F||(ju (7, ) = Jo (1, )] dr
" / (At t =) 5 () — o (7)), dr
FIAR > FRIEA
1
|ulP — |v|? :p/ (u—2) G (wu+ (1 —w)v)dw. (3.22)
0
Hrh G = wfulP~2. # (3.22) 1, 512 2.7 F1 Minkowski %15
1
e (r, ) 1P = o (7, ) Pll e S / D ((u — 0) G (wu + (1 - w) )| p2dr
1
Slhu= ol [ 16 @ut (1 =)0l
(3.23)

1
= ol e / G (wu+ (1= w) ) 1o de

(HUHL s T ||U| Lsz(P 1>)

+ =l / 16 @t (1= @) o)l edr
0
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Hp =t +Lt=l+L Ho<i<k+o HM5IH26#H

| S llu = ol NI (=) 17

_n(l_ 1y _l-o
S+ u— ol xer)
(1-p 1) B 1)

S Mull PPV DI ) 7%

L'52(P 1)
_np=U (1 __ 1 _
< (1+41) = (%~ men) ||u||§((;),

p—1 _ (1-B4)(p—1) Ba(p—1) (3'24>
[0l -n S Nvllzs I1D]* v]|7
_n=b) (1 _
S @+ ) ol
lu = vllzes < llu— ol DI (u - v)||73
S+ =075 lu— v x ().
:/E\:EP ﬁd 7547/85 iﬁj/@
n, 1 1 l—0o l—0o n, 1 1
e )+ T e[l B = = (= — =) e 0,1
B3 k(2 81) i [ e |, Ba =05 k(2 52>6[’ ]
1 1
/ ||G(wu+(1w)v)||Hi4odw:/ DG (wu 4 (1 — w) v)]||peadw
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GLOBAL EXISTENCE AND BLOW-UP FOR A CLASS OF
WAVE-LIKE EQUATIONS WITH LOG-DAMPING TERMS

ZHANG Xing-ya, LI Xing-quan, YANG Han
(School of Mathematics, Southwest Jiaotong University, Sichuan Chengdu 611756)

Abstract: The purpose of this paper is to study the Cauchy problem of a class of
logarithmic wave like equations with logarithmic damping mechanism. The decay estimation of
the corresponding linear problem was obtained through Fourier transform and Laplace transform.
Based on this decay estimation, a suitable solution space was established, and the contraction
mapping principle was applied to obtain the global solution of the problem under small initial
conditions. The test function method was used to prove that the solution explodes at a finite
time.Some conclusions about wave equation with structural damping term are extended.
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