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Dis
laimerFor reasons beyond the authors' 
ontrol, none of the programswhi
h will be dis
ussed were exe
utable. Therefore, all state-ments of type
program A is 8><>: moreasless

9>=>; eÆ
ient 8><>: thanasthan
9>=>; program B

should be taken with the proverbial grain of salt.



Conne
tives: : s! Prop! : s1 ! s2 ! s2_ : s1 ! s2 ! Set_ : Prop ! Prop ! Prop^ : s1 ! s2 ! ( Prop s1 = s2 = PropSet s1 = Set or s2 = Set8 : �(A : t8):(A! s)! s9 : �(A : t9):(A! s)! Prop9 : �(A : t9):(A! Prop)! Prop

where fs; s1; s2g denote either Set or Prop, t8 is a type of propo-sitions or a datatype, and t9 is a generi
 datatype



(x+ y)m � (x+ y)n=��Æ (xm+ ym)� (xn+ yn)

j(xm � xn)j <� "2 j(ym � yn)j <� "2 <�+ <�-j � jj(xm � xn) + (ym � yn)j <� "2 + "2 "2 + "2 = " <�-wdj(xm � xn) + (ym � yn)j <� " (xm � xn) + (ym � yn)= (xm+ ym)� (xn+ yn) <�-wdj(xm+ ym)� (xn+ yn)j <� " 
onvj(x+ y)m � (x+ y)nj <� "
j(x+ y)m � (x+ y)nj � "2 "2 < " �-<-transj(x+ y)m � (x+ y)nj < "



<-<-tr a < b! b < 
! a < 
<-�-tr a < b! b � 
! a < 
�-<-tr a � b! b < 
! a < 
<+ <-tr a < a0 ! b < b0 ! a+ b < a0+ b0<+ �-tr a < a0 ! b � b0 ! a+ b < a0+ b0�+ <-tr a � a0 ! b < b0 ! a+ b < a0+ b0�-�-tr a � b! b � 
! a � 
�+ �-tr a � a0 ! b � b0 ! a+ b � a0+ b0<-� a < b! a � b



Kneser LemmaLemma: For every n � 2 there exists a real number q 2℄0;1[ su
hthat for every polynomial with leading 
oeÆ
ient 1f(x) = xn+ bn�1xn�1+ : : :+ b1x+ b0one has 8
>jb0j9z2C �jzj < 
1n ^ jf(z)j < q
�

Proof: Let r = jzj, ai = jbij and q = 1� 3�2n2�n; there exist a0,�, " and k su
h that the following 
hain of inequalities holds:



������ nXi=0 bizi������ <� ���b0+ bkzk���+ Xi6=0;k airi<� �a0 � akrk + ��+ ��1� 3�n� akrk +3n"�= a0 � 3�nakrk +3n"+ �<� a0 � 3�n �3�2n2a0 � 2"�+3n"+ �= �1� 3�2n2�n� a0+3n"+3�n2"+ �<� �1� 3�2n2�n� a0+3n"+ "+ �= qa0+3n"+ "+ �< q




jf(z)j � qa0+3n"+ "+ � qa0+3n"+ "+ � < q
 �-<-trjf(z)j < q




Change Reals (Mb) fta (Mb) Total (Mb) �(%)Original 7.5 7.5 15New Cau
hy seq. 1.5 6.5 8 47New Kneser proof 1.5 5.0 6.5 19New Division 1.4 2.0 3.4 48Various 1.4 1.6 3.0 12Des
ription Size (kb) % of total\Relevant" 
ode 110 6.5Unfolding of C 1050 62.5Unfolding of polynomials (R[x℄) 330 19.5Coer
ions 190 11.5Total 1680 100


