ABSTRACT

×

every author.

no.

mately 10^{39 38} × whenever and

9 , 18 prove

(

base- ( ( (

UNIX®

machine

base-

, digit form

± (^1 )_1Σ

1 1 ≤ , ,_{min} ≤ ≤_{max}. digits min and_{max} .

base- digits

1 (_1Σ ( ≡ 1

1 for ,

1Σ^{for ,} 0 (_1Σ for ,

(^1 , 5. 0 0 0 0 0 For 1

1 1

every 16^{64} ≡

∼ ∼ all ( (

6 from ( (

Let (^{* * *} , , × and

(^* ) (^* ) ×^1 (3.1) and_, δ 1 2 1 2 must arithmetic. 1

min 1

max ).

1 ≥ is if is if

If λ . is or

If λ . of is .

The where .

.

Axioms and be λ -bounded

, , × .) Let^* (^* ) (^* ) * is λ -bounded. ± Let^* (^* ) (^* ( * ( λ -bounded.

Let^* (^* ) (^* ) * )

Let^* (^* ) (^* ( * ( ) λ -bounded.

λ and ^^ and

Let and^{* *}

(^* )^* 1 ≡ 2.

Let^{* *}

(^* )^*

Thus, ) ≡^1.

exact × δ ε, σ and λ . 2 min ≤ ) 1 ε^2_{max} ≥ 2 1 (3.2) σ 1 (_{min max} ≤ 3 1 ( ) 1 ≤_{min} 2_{max} , ,_{min} and_{max} in

intervals any^* * , , , × and .

1 (^{1 1} ) × 2 (^{1 2} ) ≡ (4.1) 1 2

1 (^{1 1 2 ( 1 2} )

where 2 ≥ ,

*^{1 2}

1 2^0 (^{1 4}

2 1 2 2 {^0 (^{1 4} (4.2) Else {^1 (^{1 1 2 ( 1 2}

* technique. * ,

. 2 1 2 2 {_0

(^{1 4} ) ≥ } (4.3)

Else {_1

(^{1 1 2 ( 1 2} ) 1 2 1 ≤ } 1 2 1

base- digits.

exactly evaluation

trouble.

* ,^* , (^* ) [ ,

(^* ) ≤ ≤ Since and is , ], , ,

(^1 , or ×

* * and ) ( ) ≡ ( ) (

, and × *

* derivations

program. operating

seen

(4.3), and . The

.SH TROFF- [11,pp.2115-2135] bold

This

TROFF

Tools do

  {

  }

                                                             (4.4)

Else
  {

  }

simultaneously.

1 1 ×

( )

  {

  }
Else
  {
       1
                                      1)))

  }

× ( )

( ( ≡

, 1 ≤ ≤

( ) , 0 (

TROFF →

≤ ≤

eye.

) ≤ Z( ) ≤ R( L(1) ≡

Portability

instructions, ∞ All (^* *

[ , , or , ∞ ∞ ≤ and ≥ ∞ number neither nor tests true for numbers and ∞

∞ 2 0 0

1 2 ≤ ? 1 2 ≥ ? ≡ 0 ≤ 0 ≥ 0 ? ≤ 0 .

where

Output ,^* and , , , (^* ), and

≡

to digits

, ,_{min} and_{max} , , ×, , ,

EX,NEX,IX,NIX,
EY,NEY,IY,NIY,
EXPAND,
CHEKPM,CHEKTM,CHEKDV,
CHEKNG,CHEKCM,CHEKUF,
TYPE,
EPRINT,JTEST,
OUTPUT)

→ ← B → T → EMIN →_{min}. EMAX →_{max}. EX → in^* . NEX → IX → NIX → EY → in^* . NEY → IY → NIY → EXPAND →

EXPAND ← CHEKPM → CHEKTM → CHEKDV → CHEKNG → CHEKCM → CHEKUF →

TYPE →

EPRINT → JTEST →

OUTPUT →

OP,

SX → . TX → IX → EX → X → OP →

SY → . TY → IY → EY → Y → RESULT → L → RESULT. R → RESULT.

and maybe_{min} , and_{max} ±

BEX,LBEX,BEY,LBEY,
BIX,LBIX,BIY,LBIY,
NBEX,NBEY,
NBIX,NBIY,
EXPAND,
CHEKPM,CHEKTM,
CHEKDV,CHEKNG,
CHEKCM,CHEKUF,
TYPE,
EPRINT,JTEST,
OUTPUT)

BEX →

LBEX → 5. BEY →

LBEY → 5.

BIX →

LBIX → 3. BIY →

LBIY → 3. NBEX → NBEX(i)+1,

NBEY → NBIX →

BIX(i)

NBIY →

≡ 1 ≡ NBEY ≡ T ≡ and and .

, ,_{min} and_{max} are, 2 16 2 4_{16}

3. ,_{min} and_{max} as ≡ min baseof_{max} base- digits.

basemin and_{max min} using min finding_{min min} . min that ,_{min} ( ) ≡_{max} ( ) ≡ 2_{min} (_{max} ( min and_{max} min min min min min max min max min and min max , min or_{max} , ,_{min} and_{max} is

               )
{
                               )
    {
                                   )
        {
        Test ≡ 0.

        }
    }

                                              .

Test ,_{min} ( ) and_{max} ( ) ≡ 0.

                                              }

min )

{

min min ( ) min

    {_{min} 2×_{min} }
}

min min ,_{min} ( ) min.

max )

{

max 4 2_{min}

}

max max (_{max} max.

}

                     T,EMIN,EMAX,
                     CHEKUF,
                     NBEX,NBEY,NBIX,NBIY,
                     EXPAND)

T → T ← . EMIN →_{min} bound.

EMIN ←_{min}. EMAX →_{max} upper-bound.

EMAX ←_{max}. ≡ ≡ BEY ≡ ≡ BIY ≡

min and_{max} ≡ ≡ BEY ≡

EMIN EMAX ≡ , ,_{min} and_{max}

Procedure

Else
  {
  SETERR(
             1,2)
  }
Wrapup()
Stop()
End

, min and_{max}

Procedure

        BEX(5),lBEX,BEY(5),lBEY,BIX(3),lBIX,BIY(3),lBIY,
        nbIX(3),nbIY(3),nbEX(5),nbEY(5),Expand,j

        Type(5,2),
        EPrint,JustTest,DFPTSD,valu

  {
  SETL(5,False,Type(1,j))

  }

              BEX,lBEX,BEY,lBEY,
              BIX,lBIX,BIY,lBIY,
              nbEX,nbEY,nbIX,nbIY,
              Expand,
              CheckPM,CheckTimes,CheckDiv,
              CheckNeg,CheckComp,CheckUF,
              Type,
              EPrint,JustTest,DFPTSO)

Wrapup()

Stop()

End

× nEY × nIX ×

max min 1

well.

,^2 ,^3 ,^4, 2

(

) where

( , and to

( , , ,

( ,

all

all 2.

or_{min} appendix.

≤ * , * ≤

,

Mixed-Mode

All^* 1 2

min , max 1,

Acknowledgments

Bibliography

Prentice-Hall, 1980.

18, 151- 157(1975).

17, 276-277(1974).

15, 949-951(1972).

4, 359-377(1974).

4, 104-126(1978). 57, 1897-2312(1978).

FX8

FX/2800

470/V8 63,

300 127,

23,_{min max} min

420 127, 24

6/32

2^{55} ) ≥ 1 and 127 1 2 54 × (

1Σ^{53 2 2 126 ×}_1Σ^{25 2}

bit.

2^{25 1} 2^{15} ( × ) 2^{104 1} 2^{15} 2^{28}

7600

min 974.

Double-Precision

47,_{min max} 1069. bits.

equal.

supported.

Cray-1

min be_{max}

1_2 ( × )

≡ × (^{8192} ×2^1 ≡ ×^{8194} ×2^1 ) infinity.

×_{max}

Double-Precision

94,_{min max} 8190. 94 If

min , .eq. ≠ max

min . and for any bers and

∞ be ∞ , or .

FPTST CHEKUF FALSE.,

2^1 2^{48} and 2^1 2^{95}

48 When FPTSB

FPTSD EPRINT .TRUE

2^{8189} ×^1 2^{34} ) and 2^0 ×^1 2^{34} ( ×

127,

.

remove

problems.

          FPTST

FPTST

127,

. when EPRINT .TRUE NBEX,NBEY,NBIX,NBIY)

FPTSD

2^1 ×^1 2^{56} 2^1 ×^1 2^{31} ( bit.

and

127, 62 not 63.

127, 62 not 63.

7.01v07.

Eagle 63, supported.

when 0.

164

63,

supported.

64 × 16^1 )^{64} ×^1 16^2 ∼ 17 ∼

6080N

2^{128} ×_2 min used. min supported.

CHEKUF FALSE

min

2^{129} × and 27, 2^{127 1} 2^{27} 27, 2^{1 1} 2^{27} ).

Then × 2^{128 1} 2^{29} 2^{129} was 2^{127 256}.

( 2^2

2^{127}

) 2^{127} × .

any FPTSB min CHEKUF FALSE

CHEKUF TRUE Any
                                            CHEKUF .TRUE.

and EPRINT .TRUE FPTSD

9000/210

128,

min max min

9000/720

128,

9836

128,

63,

Intermittents ,

PC/XT

RS6000

( 1Σ^{53 2 ) 1}

2900 63,

65 16^{13} ) 16^{50} ∼^{60}.

8087

8/32

63, 6

( 16^{64} ) ≡ 0 for number 16^{64} )

FPTSB

2, 21,_{min max}

           FORTRAN com-
REAL

2 16 2 ≠ 4 16

FPTSD

40. FPTSD not

EXPAND EPRINT .TRUE .

2^{0 1} 2^{38} 2^{2 1} 2^{40} (

Atlas-1

∼ ∼ all

2^{25} 2 ( give 2^{26}

FPTST

max

×

1021 ×

1Σ^{53 2 ) 1 × 2 1 0}

3320. 64 to 63,

FORTRAN

54 1Σ^{53 2 2 54 ) 2 85 1 2 22 )}

2^{107 22}.

125 × 2^1 ) × ≡ 0 supported.

supported.

2000

1100

× ) ≠ ( × ) and ( ×