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Abstract In this paper, we extend the results in [4] to general p(v), and remove
the condition [A) for existence, but keep it for nonexistence.
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Consider the initial value problem for damped p-system

vp—u, =0, w+plv)y=-24u, A>0 (E},
o{0,2) = wla),* 0,2y = 4d(8) ),

where p(v) € C%(b,00), p'(v) < 0, p"(¢) > O, b is a finite number or —co. The
characteristics of (E); are A = —/=p'(v), p = +/—p'(v). The Riemann invariants
are taken as r = u+ @(v), s = u — S(v), where & = [* p(s)ds. The Riemann
invariants give a one to one smooth mapping from 1y = {(u,v)ju € R,b < v < oo}
onto (1z{(r,s)|22(d) < r — s < 2&(c0)}; and transform (E)y, (I)1 into

ri+Adrp=—Alr+s), ss+ ps,=—-Afr+s), t >0,z R (E)
£(0,2) = ro(s), s(0,2) = so(s), z € R W

Nishida [1], Slemrod [2, 3] studied the existence and nonexistence of global smooth
solutions with “small® data. Lin and Zheng [4] studied that with “large” initial data
under the following condition (A), where p(v) = k*v™7,0 <y < 3.

{[r a]'mf ro(z) <7 < sup ro{z), mfs,;][::c] < 8 < sup Sgl[m]} (A)

where (2 = {(r,5)|2@(b) < r — s < 2&(co)}.

We now extend the results in [4] to general p(v). But we remove (A) for existence,
and keep it for nonexistence. We conjecture that (A) can also be removed for nonexis-
tence under the following condition (C). Under condition (A) the initial data are not
really large.
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Note When 4 = 0, the nonexistence theorem has been proven under condition
(A) only (cf. [5], EE”
In this paper, we always suppose that the initial data satisfy the following condition

up(z), volz) > 6 >0 e GI[R}, lua(z)] + !Un{:r][ + [ﬂE,I[J:H + |u,':,[:t::]] < M (C)

where M can be arbitrarily large. Moreover, we always suppose that p(v) € C3(b, c0),
p(v) < 0, p(v) > 0, uE.IE- p(v) = oo, where b is a finite number or —co, and the super
~dot *" denotes a differentiator with respect to v. Obviously, without loss of generality,
we can assume b = 0 as b is finite.

Lemma 1 If2pp-38p% >0, then b is a finite number,

Proof Since 2pp-3p? =0,p<0,p >0, we have

AL o (1)
4 p

For given vy € (b,00), integrating both sides of (1) from vy to v, where v > vg,
we have 2(Inp — Inpp) = 3(In(—p) — In(—po)), where pp = F(va), po = p(vg), then
B(#0) ™" < (—=p)**(—po) /%, or

B(=p) "% < Po(~po)~*/? (2)
Integrating both sides of (2) from vp to v, we have

2{(=5) 72 — (=$0)"/2} < fo(—f0)~*/2(v — vo)

(3)
1= (=p)M? 2 2(—po)*? (Bo(v — vo) + 2(~po)) "
From (3), we have
4(—po)’ 1 2(—po)*
< 5 = — + o — ———— 4
£ Bo  Po(v—vo) + 2(—pg) ~ " Bo )
where po = p(vp). Similarly, when v < vp, we get
B(po) ™" = (=p)**(—po) /* (5)
r=(=p)"* 2 2(—po)**(Ho(v — vo) + 2(—po)) (6)
4(—po)° 1 2(~po)*
= — = — + po — —— T)
T e Bofu = v) +2(~po) ' T Po )
o _ gt & (—Po) . - o
Let po(¥ — vo) + 2(—po) = 0, then ¥ = vgp — 2 -2 Since we suppose 11T+p[u} = oo,
i—

Fio -
in view of (7), we have —co < © < & < vy. So b is a finite number,
Following Nishida [1], we have
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