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Algorithm 1 Inv(x;d)

Input: 0 < x<2,dE N

QOutput: an approximate value of 1/x (refer Lemma 1)
lrag< 2 -x

2bg—1-x

3:forn < O0tod — 1do

4 by < b

51 Apgr < ap - (14+bpyy)

6. end for

7: retun  ay

6]

Algorithm 2 Sqrt(x;d)

Input: 0 <x<1,dEN

Output: an approximate value of v/ (refer Lemma 2)
1189 < X

2:by—x-1

3:forn < Otod — 1do

4 A,y < a, (1— %)
3

5 byt = B3 (Sp)

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

Input:a,b € [0,1),de N
Output: an approximate value of min(a, b) and max(a,b) (refer Theorem 1,2)
1.x= % and y= %b

2.7 < Sqrt(y?; d)

3:retum  x — zfor Min(a,
X + z for Max(a,

b d)
b d)
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Algorithm 4 Comp(a, b; d, d', t, m)

Input; distinct numbers a, b € [ % %) dd,tmeN
Output: an approximate value of comp(a, b) (refer Theorem 4)

11ay« %-Inv(%;d')

2:hp— 1-12;

d:forn < Otot—1do

4 iv < Inv@l+b ] :d)
9. Apyq < ap-inv

6. Dppy 1 - apy,

7: end for

8: retun a,

[5=9]

Algorithm 5 NewComp(a, b; n, d)

Input:a,b € [0,1],n,d € N

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

2:fori < 1toddo

3 x< fax) // compute £ (a—b) forinput a and b

4: end for
5 retun (x+1)/2
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Algorithm 6 FindG(n, ¢)

Inputne N,0< ¢ <1

Output; A degree-(2n+1) polynomial gn,c satisfying Prop | & IV with minimal & of Prop IV.
1.9 e < X

2: repeat

3. 89 < minimal & suchthat g, ([8,1])<[1-¢c,1]

4. g, < degree-(2n+1) minimax approx. poly. of ( —%) - sgn(x) over [—1, —&4]U [8¢, 1]
8 Onc < Omi C

6: S« ”gn,c_“_ f)”w,[éo,ﬂ

7. it ==L

8. retun g,

[5=11]
Algorithm 7 NewCompG(a, b; n, ds, dg)

Input: a, b < [0,1],n, d¢, dy €N
Qutput; An approximate value of 1ifa > b, 0ifa < b and 1/2 otherwise

T:X<a-b
2:fori— 1todg do
3 X< gnlX) J/ compute 5! (a — b) for input a and b
4: end for
5: fori < 1tod; do
6: X < f,(x // compute ) (a — b) for input a and b
7: end for
8: retun  (x+1)/2
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