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Goldschmidt's Double Precision Floating Point Reciprocal Computation
using 32 bit multiplier
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Abstract Modern graphic processors, multimedia processors and audio processors mostly use floating-point number.
Meanwhile, high-level language such as C and Java uses both single-precision and double precision floating-point
number. In this paper, an algorithm which computes the reciprocal of double precision floating-point number using a
32 bit multiplier is proposed. It divides the mantissa of double precision floating-point number to upper part and lower
part, and calculates the reciprocal of the upper part with Goldschmidt's algorithm, and computes the reciprocal of
double precision floating-point number with calculated upper part reciprocal as the initial value is proposed. Since the
number of multiplications performed by the proposed algorithm is dependent on the mantissa of floating-point number,
the average number of multiplications per an operation is derived from some reciprocal tables with varying sizes.
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[Table 1] Maximum accumulated truncating error
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[Table 2] Improved Goldschmidt's double precision
floating point reciprocal algorithm

(state-1)
Reciprocal table T(l.g) => X;

(state-2)
1-2"P—FX=>A4;

(state—3)
X(1+A4)=>X

No. of Leading bits
after period of A= B ;

If B> z, then goto state-5 ;
(state-4)

Al=> A ;

goto state-3 ;
(state-5)

QX=>{V:—};
(state—6)

PX+V=>{U:V};

2-2 B —AU: Vi=>{U:V} ;
(state-7)

VX={V:i—};
(state-8)

UX+V=>{U:V};
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