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The function 
2 

eI f et' dt has been tabulated to 6 decimal places for 

0(0.02)2.00 in the real part of z and 0(0.02)4.00 in its imaginary part, and also for 
0(0.1)10.0 in both real and imaginary parts. Second differences are given and sec- 
ond-difference interpolation in the appropriate table gives 6-decimal accuracy for 
the whole range covered. The error in using linear interpolation need not exceed a 
unit in the fourth decimal. 
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In this report there appears a detailed discussion of the use of asymptotic series 
with remainder in the evaluation of the complex exponential integral on the Naval 
Ordnance Research Calculator (NORC). Brief descriptions are also given of two 
NORC subroutines for the calculation of the exponential integral and the sine and 
cosine integrals of a real argument. 

A series expansion of the remainder of the asymptotic series is presented, and is 
used to evaluate the remainder with improved accuracy. 

The author also describes the construction of a rational approximation to the 
exponential integral that is valid over the negative half of the complex plane outside 
the unit circle. In appended tables appear approximations to 13S of the coefficients 
of two polynomials of the fourteenth degree whose quotient gives values of the func- 
tion zezEi(z) to within a maximum relative error in the absolute value of 2 2 X 
lo-13. 

The appendix also includes a table of values to 13S of the real and imaginary 
parts of Ei(z), corresponding to x = -20(1)20 and y = 0(1)20. These results 
were obtained on the NORC by means of double-precision arithmetic, using sixteen- 
point Gauss integration over each unit interval, beginning with x = -100, where 
the value of the integral was considered to be negligibly small. 

Comparison by the reviewer of these data with corresponding entries in an ex- 
tensive earlier set of tables [1], carried to 6D and 10D, revealed only three in- 
stances of rounding errors in the latter, all of such size as to lie within the guaran- 
teed limit of a unit in the last decimal place. 
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