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The Boltzmaym E%ua;ﬁam of
Gras Mixtuve of Havd Balls

Shigeru Tanaka ( Tsuda College )

The Boftzmann Qzuaj&',om of gas of havd balls (
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and g, N CS the Yao,uus aw( m,wmbew o'f moﬁemies,

. vespe c“['we@y .

When We set uwe.r) = ;ucmuo!x , We Car

easibg extend (0) 1o the equation of measures,
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We assume that £, (nitiad distribution, (s
the )orobabc'ﬁc"tg measure on R>.

We say that u(t,-) preserves mass, momenlum
ov energy F +he *Fo%owfmj conolition ,
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s satistied | ves Pccﬁue% .
Povzner's vesults are the followug thvee theo-
Yews . (117, see also [23) |
Theorem 1. If ;{3 X2 (s Falte, then
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theve exists o salutim of (1) wiich breceves
wasS G momenTunt .

Theovem 2. T+ és U 5 Flnlte for sone
ol z2, thew theve oxisls o sofulion A (1) whick
maRes f"ld\?(‘{‘\ ﬁoaafﬁcj«"gﬁmc"(te , wheve r"m(ff) =

L)%\“M(‘f,dﬂ , amol this solution /bres‘erves'mm;f,
momenlum ard enev‘% .: ~
T‘/\C.ovem 3. If ; UFHAYY (s Finite , then the
solulwon of (1) which m@k_es ["‘m(“ﬁ} ﬁcmﬁf.cj +niie
(s wmtiue , and morever (f ‘Ir‘ has a{enpi% , SO

has UL, ).

We exTend these vesults to the case of gas
mixture . Iw the case of qas mixluyre € Tieo
species of wmolecles , (1), (2) and (3) are ex-
‘fevmleO( To
e Z@e) N gl § Seip -,
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S Wit do) = S £ dx) and Suz(w‘,dm = { T2 (o),
R3 R3 v R
(b 2 Nem gxw(mm Z N M F; (dy
. L=t R L=
2
Lz Neme § IR e dy) = ZN;M;S HRNE
(s R3 - ¢= R?

wkeve M, , My b the mass sF Two sipec(eS of mof-
ewles YefFecT(Ardg c(r37)

And we com exTend Th.l ~ Th.3 v the 'Foﬂ)of
b-H'/VLj 9
| Theorem 4. ¢ L X () (s finite ((=1.2),
Then theve exists a solution of (4) which preser-

ves mass amch momenlune ,

Theovem 5. I§ ) i) is finite ((=(,2)
‘Fw some A 23, then there exists a solulion of
4) whieh makes f“‘/ B and P ﬁowffm “H:&(Te,
wheve {"(:ﬂ('t [3 XUt dx) ((=1,2) , and this
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soful o preseyves mase, wowme v lusd and enera .
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gyey l‘f '5'"; &x«@( —_gz ‘aauﬁ de/mgdt , So LL:«ME (/{f(t’)
QVW( Us (‘f, ).

The ’omo"i: of these theovems (s -e?f%ﬂaﬁej The
same as that «f H. Tonaka [2], f we Trans-
form (4), (5) and (4) i the ’)COQQowLwc} manney,

et Ry and R: 4o two corieg of R a:/Ld( Jet @
be the d(s:}a'mt union of R and R . And

Qet us consideve te 'FD)Q,Qow;mj measures on @,

[
WY = oms U NG AR + Natha (£, P R) b

§
| $) = 5k {nfroro s NebParar |

then 'H«e_ ez)ma-t,w‘/\ (4)’, (5) and (6) can easé,@y

b e -tV‘OW\ g "FOV me a( Tf)
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where §(1Y 2) = Ai1(4-3,0), if x¢R anel
YeRy, | | |
X = Y (as hement of Ri) ,

¥ = 99 (as demert of R})
it X ¢R: and ‘;}E‘Q‘)

(8) {
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|

‘wheve mx =m; f xeR..

utedn = f fany o sp.2)

Moy X U(Tdn) = g fmu)c{(o(ot)
@

M 02 UCE ) = § ma(x [ *Gln)
]

Bm pm m\/‘&

Tt s eaS‘L‘ﬁO seen that , wem gel the
same yvesulls Fov 9as mixture of wove than
Two sPE(LL'.esV é‘(‘ mo«eewﬂes uA ‘tt\e Sam e mann -

V. .
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