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FIG. 4
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FIG. 5

Algorithm 1 Inv(x;d)

Input: 0 < x < 2,d EN

Output: an approximate value of 1/x (refer Lemma 1)
liag<— 2 -x

2:byp<—1-x

d:forn < O0tod — 1do

4 Doy < by

O appy < 2y (T4byy)

6: end for

7: retun aq
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FIG. 6

Algorithm 2 Sqrt(x;d)

Input 0 <x<1,d N

Output: an approximate value of v/ (refer Lemma 2)
Tiag < X

2:byp—x—-1

3:f0rn<—0tod—1dg
4 apy <3 (1_Tn)

b,—3
5 Doy <—bﬁ( n4 )

6: end for
7. retun a4
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Algorithm 3 Min(a, b; d), Max(a, b; d)

Input: 3, b [0,1),d N

Output: an approximate value of min(a, b) and max(a,b) (refer Theorem 1,2)
.o _ atb _a-b

1:x= 5 and y = —5—

2.7 < Sqri(y?; d)

3:return  x — zfor Min(a, b; d)
X + z for Max(a, b; d)
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Algorithm 4 Comp(a, b; d, d', t, m)
3

Input: distinct numbers a, b [%?)d dtm N

Output; an approximate value of comp(a, b) (refer Theorem 4)
1iay« %- Inv (%d)

2:bp < 1 -3

d:forn <« QOtot— 1do

4 inv < Inv@+bp;d)

5 Apyq < ap-inv

6: Dbpyy <1 - 2y

7: end for

8. return a;
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Algorithm 5 NewComp(a, b; n, d)

Input:a, b [0,1],n,d N
Output: An approximate value of 1ifa > b, 0ifa < band 1/2 otherwise

T.x<a-b

2:fori < 1toddo

3 x< fax) // compute ¥ (a— b) for input a and b
4. end for

5 return  (x+1)/2
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Algorithm 6 FindG(n, c)

lnputn N,0<¢< 1
Output; A degree-(2n-+1) polynomial gn,c satisfying Prop | & IV with minimal & of Prop IV.
1:g e < X

2: repeat

3: ¢ <« minimal d suchthatg,. ([5,1]) [1—c,1]

4: g, < degree-(2n+1) minimax approx. poly. of (1 —%) - sgn(x) over [—1, —&;] [0y, 1]
5 Onc < Omin c

B: S« ||Onc—(1- ?)Hoo,[ao,ﬂ

7. uit§ ==L

8. retum g,




11/13

FI1G. 11

Algorithm 7 NewCompGi(a, b; n, d¢, d)

Input:a, b [0,1],n,ds,dy N

Output: An approximate value of 1ifa > b, 0ifa < b and 1/2 otherwise
'x—a-b>b

2:fori < 1tod, do

3 X 0(X) // compute g5 (a — b) for input a and b
4: end for

5. fori < 1tod; do

6: x < f,(x // compute f&) (a— b) for input a and b
7: end for

8: retum (x+1)/2
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