9(7) = ——[exp(52)~1].
7(7)

Then, the exact solution (see Feller[1951)/CIR[1985]) is given by
P(r,7) = y(7)exp[-@(7)r]. Expanding the exact solution P(r, 7) in powers of t and
exponentiating gives @

2 3
P(r, r)=exp{-—rr—-(A—Br)Lz-—-+[(A—Br)B—rc72 ]f6—+0(r4 )},

which is easily seen to be in agreement with the eq. (11) expansion. In this case, one sees
that the expansion is convergent and converges to the exact solution. In contrast,
consider:

Ex (2.2)
Consider again the equation (9), €=3/2 model defined by a(r) =r 3,

b(ry= Ar — Br 2 In the limit 7— 0, we have the real variable z(r, 7) — +w. Hence, we

need to apply the asymptotic formula [see Erdelyi (1953)], valid as z — +, for

N,M=123

3730y

I'(B) -a Nil (@) (a-p+1),

) = -n -a-N
M(a,p,-2) TG z z - z " + 0(|7| )
LB (e %h ot 5 (B 2n (- a)n (-2) ™" + O(le % z *F-M)y.  (12)
I'(a) n=0 n! :

The notation (), is defined by the relations (@) g =1, and (@), = a(a+1)---(a+n-1),
(n=1,2,3,...). The sums are asymptotic expansions and clearly not convergent since for
large n, (@) ,, grows like n!. The first summation for M(a,3,~z), and using eq. (9),
implies that '

N— -
Pe,9= T~ o, )
n=0 :

Expanding z(r,7) 7} =(c2r/2)(t+A7%2 + A%c%6) + O(r*) and substituting
into the equation directly above yields

2 3
P(r,r)=exp{-—rr—(Ar—Br 2 )5-2——+[—A 2,434Br% —2B2,3 4 o2 (l-é-B)r3 ]%+O(T4 )}
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