&T

Conversions

ABSTRACT

netlib.

numbers.

form

(1) b =_{i =0}Σ^{p − 1}b_i^{e − i} , β p β e (2) e_{min} ≤ e ≤ e_{max}

e_{min} and e_{max} b_i ≤ b_i b_0 ≠ denormalized which e = e_{min}, b_0 = b ≠ 0.

(3) d =_{i =0}Σ^{n − 1}d_i ×10^{k− i} ,

where n k β β is β A Suppose b d If e > e_{max} d overflow e < e_{min} d underflow.

β^{emin emin − p} > d^{emin − p +1} /

b to d d. r with β^{emin emin − p +1} < r^{emax +1 emax − p +1} r

r_ and r _ r r < r _ , r_ if r − r r _ − r, r _ if r _ − r < r − r_ r − r r _ − r, r_ r_ is r _

b number d (4) β^{emin emin − p +1} ≤ d^{emax +1 emax − p +1} , n and k d

k − n + 1 and i =1Σ n d_{i − 1} ×10^{n − i} b k is k j < k k− j j . i^{=1}Σ n d_{i − 1} ×10^{n − i}

b b , b , , b^{(m)}

b^{( j)} =_{i =0}Σ^{p − 1}b_i^{( j) e( j) − i}

and b^{(m)} = b pute b b^{( j)} β^{e( j) − p +1} b^{( j)} b is m ≤

b^{(m)} = b with m ≤ m ≤ 2. b with (5) b − b cβ^{e − p +1} c c =

1− p )6 −

Let b b and b _ > b b b d b d < b _ and b − d d − b_, b _ − d b b_{p − 1} b − d = d − b_ b^{( j)} = b

(6) d − b^{( j) 1}⁄2β^{e( j) − p +1} .

b^e

(7) d − b^{( j) 1}⁄2β^{e( j) − p} .

(8) 2M(d − b^{( j)} ) Mβ^{e( j) − p +1} ,

where M Md Mb^{( j)} Mβ^{e( j) − p +1} M := β^{p − e( j) − 1} }.^{n − k− 1} M δ̃^{( j)} :=^1⁄2× M(d − b^{( j)} /[Mβ^{e( j) − p +1}

b^{( j)} ~^{( j)} β^{e( j) − p +1} = d δ̃^{( j)} b^{( j)} b^{( j)} M(d − b^{( j)} Mβ^{e( j) − p +1}, δ^{( j)} to δ̃^{( j)} b^{( j+} to b b^{( j+} = (b^{( j) ( j)} β^{e( j) − p +1} (. . e( j+ = e b b^{( j)} β or δ^{( j)} > b^{( j+} b δ^{( j) 1}⁄2 β^{1− p}, then b^{( j+} = b. b^{( j+} = b^{( j)} ≠ b if b b^{( j)} by^{e( j) − p +1} and d b^{( j) 1}⁄2β^{e( j) − p +1} δ^{( j)} δ^{( j)} δ^{( j)}, β^{e( j) − p +1} b^{( j)} β and b^{( j)} − d^1⁄2β^{e( j) − p} that b^{( j+} = b^{( j)} unless δ^{( j)} b^{( j)} β and δ^{( j)} < δ^{( j)} by − δ^{( j)}, β^{e( j) − p} }. b^{(m)} = b with m = b − b^{e − p +1} b b b b = b or b = b δ^{( j)} is b^{( j+} = b.)

β^{emin − p +1} β L_j b_{Lj}^{( j)} ≠ p p − L_j b n and k

b b^{( j+} from b^{( j)} if b^{( j)} b^{( j+} b^{( j)}.

b b ≥ 1, S ≥ k (9a) b = (b )×10^k and ≤ b < 10.

d_j b^{( j)} (10) b = (b^{( j)} )×10^{k− j} +_{i =0}Σ^{j− 1}d_i ×10^{k− i}

(11) d_j : b^{( j)} and (12) b^{( j+} := 10×(b^{( j)} − d_j ×S) = 10×(b^{( j)} mod S where x ≤ x. k k̂ with k ≤ k̂ ≤ k + k from k̂ x 1 ≤ x < b = x×2 k log_{10} (b) .log_{10} + log_{10} (x), log_{10} (x) ≤ log_{10} + [x − / .

k ≤ k̂ : ( × + (x − × + , 10 = k̂ ≥ k k̂ ≤ k + 1.

d to b

d_{n − 1} d_i i < n − d_i

n b (13) b^{( j)} mod S < 5×S×10^{j− n} ,

d_j and d_i = j < i < n

(14) b^{( j)} mod S > S× − 5×10^{j− n}

then d_j d_i = j < i < n j = d_0 = k d_0 := k k b and S

b d b (15)^1⁄2(b b) < d <^1⁄2(b + b _ b_ and b _ b d d d 23

×10^{22}_{23}

b.

b (16) log_{10} (b) log_{10} (β^p ) − then S := 10^{log10 (b)}, i.S ≤ i ≤ b^{( j)}

number n (17) n < log_{10} (β^{p − 1} ) − 1 (e.g., n ≤

(18) b̃ := (b.10^{− k}

j = , n − 1, (19) d̃_j : b̃^{( j)} and (20) b̃^{( j+} = ×[b̃^{( j)} − d̃_j . μ (21a) b = (b̃_0 )×10^k with (21b) η_0^{1− p} ) − b̃ . η_0 −^1⁄2β^{1− p} ) −

2), (22a) b̃ = (b̃^{( j)} ~_j )×10^{− j} +_{i =0}Σ^{j− 1}d̃_i ×10^{− i} ,

with (22b) η̃_j 7^{1− p} ×10^j (and η̃_0 = η̃_j ≡ η̃_j b

b = (b̃^{( j)}_j )×10^{k− j} + i =0Σ j− 1

d̃_i ×10^{k− i} ,

with

η_j 10^j_0 ~_j 1^{− p} ) − b

~ + 7 1− p ×10^j ;

1− p ) − 1 < ( 1− p and

(23) η_j

__j := b ~ + 1− p ×10j . If (24a) b̃^{(n)} < 5

__n , d_i = d̃_i b

(24b) b̃^{(n)} > 5

__n , d̃_{n − 1} d,

d_i η __j

for j < n

(25a) η̂_j := ×10^{− n} − b

~ + 1− p ]×10j

(25b) b̃^{( j)} − d̃_j ^_j ,

d_i = d̃_i for i ≤ j and d_i = j < i < n

(25c) − [b̃^{( j)} − d̃_j ^_j ,

d_j = d̃_j + 1, d_i = d̃_i for i < j d_i = j < i < n b̃^{( j)} − d̃_j j = n − − b̃^{(n)} < 5

__n

j = n − n n b

n η __n < b̃ +

          strtod and dtoa
       strtod
dtoa

Fortran’s Fw.d or printf’s %w.df in Ew.d or %w.de b dtoa

fprintf, printf sprintf

netlib netlib@research.att.com

b c =

(26) i^{=0}Σ n − d_i ×10^{n − − i}

i ≤ i ≤ ∪^{i )} ≤ i ≤ .

M S and b β is M, S b^{κ λ} κ and λ κ and λ , strtod and dtoa M, S b M := β^{p − e( j) − 1} } ×^{n − k− 1} S := β^{p − e +1} } ×^k}

• pyxis ). • odin^® odin

strtod

             cfront

• pipe

lcc
                                     strtod

atof
                                   strtod
                                         atof on odin
      atof on pyxis and pipe d ≥ 1

with n ≤ exponent k strtod

                atof
strtod atof is

pyxis

Input

Input

                                dtoa
                                                     ecvt and
sprintf

Input by strtod dtoa computing n =

dtoa

n

b b

           ecvt
                          sprintf("%g")
dtoa ecvt

for sprintf dtoa

ecvt or sprintf
dtoa, n dtoa

n from Input

pyxis n

dtoa, n dtoa

n from Input

pyxis n

dtoa, n dtoa

n from Input

odin n dtoa, n dtoa

n from Input

odin n

dtoa, n dtoa

n from Input

pipe n

dtoa, n dtoa

n from Input

pipe n

strtod and dtoa
strtod and dtoa

default.

Acknowledgments

                                                   strtod and
dtoa

manuscript.

References [1]

[2] C, 1989.

.

Mail,’’ 30

Addison-

36 24 #7

C-19

(1981).

.

odin

rnd_prod and rnd_quot

                                               strtod

rnd_prod:

        drop
rnd_quot: