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\\'e lirsl note from (1.'i)-(17) and (27)-(29) that 
,[,li' ,.;inn Z) the solutions ¢.,.(X) and cf>- (x) do not 
c!t::), 'un., T, and A independently, but only on the 
: :,\J"L..:lllitic57]",andO, or iron (38) and (13),onlyon 

(·W) 

Thus if ':h and '1'1 arc some Jixed volume (per atom) and 
temperature and if v and '1' are quantities related to 
"I and '1'1 through a scale bctor c such that 

V=CGVI and T=c-·1'1'r, 

then .'1< may lJe written 

( -11) 

where K is the consl:mt before the integral sign In 

(3-1). Differentiation of this cxpression gives 

(dA.) -1 I 2" , -d =--A.,-K [¢+ (O) - ¢_ (O)].,.Tl.C 
c "I,T, C C 

= -~ A.+~ K[¢/ (0) - ¢_' (0) ]v ,T,l' (-l2) 
c c 

But from (36) and (41), 

v T 
= - 6-b.+4-5. c c' 

and combining this with (42) and (39) give:. 

p.v= HA.+ T 50) - -}Ep 

=HE.-Ep)+}Ep, 

(43) 

(44) 

which completes the proof of (37), (In the singular 
C..l~e '1'= 0, the proof can Ce carried out in :l m:ll1ner 
entirely analogous to that which has been given for a 
modiiicd DHTF theory::) 

3. NUMERICAL METHODS 

The differcntial equations (16) and (28) were inte
grated numerically with the aid of 113M Type 704 
digital computers, u»ing numerical methods similar to 
those employed ebewherc.2 .. 1 

n, Integration of the Equation for 9+ 

For small .1;, it may be ~ecn from (15) :lnd (17) that 
7]+»1, so that the second term in (16) is negligible 
compared with the first, the differential equation thus 
rcducins to that for the temperature-dependent TF 
.,~vrn. The solution can, therefore, be written i~l s(;ries 
iorm: 

(45) 

the values of the Jir»t few coefiic.ieIlb oc:n6 I 

ao= 1, <1,=0, 

a·c=¢/ (0) = :lroitrary, 

a .• = 0, 

al,j=~·, 

For i~ 7, the a, con tain lL:m pc:ratu:-c-dcI)el1<icn t terms, 
which hOI'\."1' ~ln: of no im1)orL:llll'e provided (-15) 
is used () 1.,' , d ~ulilcicnLly small values vi x. 

UsinJ an cstimated valu<.: 0; a~, ii1~<.:gr'lLion of (16) 
was started with the aid of (·15), and then cominued 
by a difierellce method . Because of th(; boundary con
dition (17), at largc x Eq_ (16) can be \Hittcn with the 
aid or Taylor series expansions and Eq. (15) in the 
form 

or 

wI:, :~ 

¢," (x)'" K+l¢+- X(9/X)",,] 

9+(X) = x( ¢/ x)", + _·le-x .,.", (46) 

At some hlrge x, then, the constant . ! was evaluated 
so as to match (46) to the nt.:merical solution, and the 
slopes of the two solution" were then com:xlred. The 
value of C2 was thcn moclillcd, and an iterative pro
cedure carried out unti the two slo~)e::. were equal to 
the desired accuracy. 

It may easily be seen that this solution oi (16)-(17) 
is a unique one (barring solutions with singubrities 
at ..inite x): for :ll1y integral 0: (16), thc curvature is 
positive for 1]+>1]"" and negative for 7] .. <7]",,; if 91 
and ¢-l are two integrals satisfying the boundary condi
tion~ at the origin with 9/ (0) > 9::;' (0), then ior all x, 
91(X) >¢~(x), ¢/(x) >9/(~;), :ll1d ¢I"(;;;) ><?-~',\x) . 
The solution (which satisEes both boundary condi
tions) has the properlie:; 9.,.(:;';) >X9",,', 9.,.' (X) <9..,', 
and ¢,I/(x) >0 ior all x. 

As a check on the integration oi the c!ifi'erenLi,d 
equation, the results were u,;ed for a m .. r.':(;riGd ev~du<:. 
tion of the integ~ .. _, (19); the value of rJ. .. lLu~ obtai"ed 
was generally eCju:il to - AZe w:i.hin one-tweDLieth 
percent, except at large Z and iow 0 wl~(;rc the function 
(18) change~ very rapidly with x. 

b . Integration of the Equation for 9-

With 7]+ b(;ing a known function in~m t11(; ~o!Uli')11 vi 
(16)-(17), thc integral:on of (28) can be carr:ed out 
in a. similar manner. At small x, 1]_«0 from (27) and 
(29), and (28) reduces to 

1/ ( .) - ;! ( 1') .0' .J ' ) ¢- ." --:!·t '.1 H7].,. , 

which is identical with the small-x form of (16) except 

11 Reference 5, Sec. II. 


