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46 APPENDIX A. FAST INTEGER SQUARE ROOT ALGORI THM

Vn:N. 3r:N. r?<n< (r+1)2
BY allr
n:N
F 3r:N. r2§n<(r+1)2
BY NatInd 1
..... basecase.....
F 3r:N. r2<0<(r+1)2
v/ BY existsR 101 THEN Auto
..... upcase.....
i:N*, =r:N, r?<i-1< (r+1)2
F 3r:N. r2<i<(r+1)2
BY Decide r(r+1)2<i1 THEN Auto

1:NF, N, r?<i-1<(re1)?,  (p41)2<i
F 3r:N. r?2<ic<(r+1)2
BY existsR rr+11 THEN Auto’

v

1:N*, r:N, r2<i-1<(r+1)2, - ((r+1)2<1i)
F 3r:N. r?<ic<(r+1)2
v/ BY existsR (xl THEN Auto

Figure A.1: Proof of the Specification Theorem using Standard Induction.

let rec sqgrt i

g 5 1 i
= 1f i=0 then <0,pf> St ren =gEt 4

= if i=0 then 0

=les ist <T.pfi-1> = sart (i-1) else let r = sqrt (i-1)
; 2 in
if (z+1)°<n  then if (x+1)2<n then r+l
<z+l.pf> else

else <r,pf,’>

Using standard conversion mechanisms, Nuprl can then transform the algorithm into any programming
language that supports recursive definition and export it to the corresponding programming environment.
As this makes little sense for algorithms containing proof terms, we only convert the algorithm on the right.
A conversion into SML, for instance, yields the following program.

fun sgrt n = if n=0 then 0
else let val r = sqgrt (n-1)
in
if n<(zx+1)"2 then r
else r+1
end

A.2  Deriving an Algorithm that runs in O(y/n)

Due to the use of standard induction on the input variable, the algorithm derived in the previous section is
linear in the size of the input n, which is reduced by 1 in each step. Obviously, this is not the most efficient
way to compute an integer square root. In the following we will derive more efficient algorithms by proving
Vn3r r2<n A n<(r+1)2 in a different way. These proof, however, will have to rely on more complex
induction schemes to ensure a more efficient computation.
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