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X ~ + ( z )  = 1,  X l - ( z )  = - -  

Z 

Xz+(Z) - co+(z + i l~/2l)' 

and 

Ifc~ is negative, the transfer function T(p), (2.13), has a zero of order p2 at  p = 0. This necessitates 
a different factorization of T(p) than in the case of c~ positive so that  log (T(p)) is well defined. The 
correct factorization of this case is T(p) = TI(p)  T2(p) T3(p) where 

2p 2 
TI(p)  = - f i ( i v p ) ,  Tz(p) = ~ ,  

T 3 ( p ) = ( a +  V ~ + 4 P ~ ]  @2 = 1 +  4P 2 -  1 -  

Note that  1/2 < T3(p) < 1 for all real p. 
The homogeneous solutions Xi+(p)  = T ~ ( p ) X i - ( p )  are then given by 

- 1  

~( i v z ) '  

~o-(z -- i ]~/21) 
x2-(z) - 

Z 

X3+(z) = exp (F+(z)) 

where 

1 f log(T3(Z))dz where F++-(z) = ~ ~ - z 

- co  

 212 ] T3(p) = 1 + - -  1 - co+(P + i 1~/2l) co-(p -- i [c~/2[) 4p 2 ~] 

is analytic in the lower half plane except along the branch cut B = {z = - i q  where 
[a/2l < q < oo}. Furthermore,  it can be shown that Re [T3(z)] > 0 for all z in the lower half plane 
except at z = -ic~/2 where Re IT3(-ic~/2)] = 0. Thus an analytic branch of log (T3(z)) can be 
formed for z in the lower half plane except along the branch cut B. Then F+-(z) can be simplified by 
residues in a similar manner  as c~ positive and the solution to the homogeneous R-H problem for 
c~ negative is determined to be 

z exp (I(z)) -- 1 o ) - ( z  -- i [a/2[) exp (I(z)) 
X + (z) - co + (z + i ]~/2])' X - ( z )  - fi(ivz) z T3(z) for z q~ B, 
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- e i~/4 [ / q  + Icq2l exp ( i ( -  iq)) 
X 3 -  ( - -  iq) = - 

fi(vq) q ~/1 - r 2) 
for 1~/21 < q < oo 

where  

l ( z )  = a rc tan  
u - I 2 M  iz 

1 

for z C B  

and  

I(- iq) = P V  arc tan  
~r u - [2 /~1  q 

1 

for [~/21 < q < oo. 

F r o m  the express ion  for the E R R  (3.9) and  the h o m o g e n e o u s  so lu t ions  above,  it  is found  tha t  

the E R R  has  the n o n d i m e n s i o n a l  form for e negat ive  of 

G _ 
Lr162 1 - -  e 1 

2#~ 1 + e rfi(?/e) 
- -  (1 + ~/2) h(~c, e) e -211+I2+~3 

where  

h(~, ~) -- 
~/1 - ( ~ e / 2 )  2 

for xg < 2, 

h(x, 8) - 

--  1 ((xg/2) + l/(•g/2) 2 --  1) 
for ~e > 2, 

with 11, 12, and  13 as in (3.12). 
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Fig. 1. The normalized ERR g for ~ < 0 versus the inhomogeneity parameter x = [c~ 1 ae and ~ = log (Y) 
= log ('vv/ae) 
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Fig. 2. The normalized ERR with no failure zone 
versus the inhomogeneity parameter x = I~1 ae 

The  E R R  if ~ is negat ive for the special cases of no  failure zone and  an  elastic mater ia l  are 

G.y - -  L e 2 a e  1 (1 + z/2) e -211 - -  K e 2  

2~,~ re(o) 2~,(0) 

LeZae 1 -- g 
Ge - - -  - -  (1 + x/2) h(g, e) e -211+~2+x3. 

2# 1 + ~  

The  asympto t ic  expans ion  for the E R R  as ~ --* 0 for c~ negat ive has the form 

[_1 l G = G h  l + - - ~ l n ( e ) + k o ~ + o ( ~ )  as k- -*0  

where ko = }- + In (2) + c) = .75958. T h u s i t c a n b e s e e n t h a t f o r s m a l l v a l u e s o f ~ t h e e f f e c t  of 

mater ia l  i nhomogene i ty  is to increase the ER R  for a mater ia l  which is more  rigid nea r  the p lane  of 
the crack. 

The  corrected Figs. 3 a n d  4 are given above (Figs. 1 and  2 here). 
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