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% Hmturml numbe=rs ms the initiml sSuccessor mlgehece

th=cry WHetur=l —

thy
=t nat
const mero : nat
const succ @ net -> net

% Th= mxicm of re=cursicn stetes thet net iz the initel
* successor mlgehre. Thus it temkes ms m pecem=te=rc mn

% mrhitrery successor slgshees A — (5, =, El
mmiom ce=cursion |A @ thy
s=t 5
const = - s
conskt £ : 5 -= =
=nd] —
som=1 (g : nmt == A.s] .
g m=ro — A.x mnd
mlLL ¢n - n=kt]l . {g {suce nl] — A.E {g nll



natural mli

module type= Hembtur=l —
sig
type ne=k
(** Assertion per_nek — FER{—nmt—]
T
vml m=roc @ nemt
(** Ass=rticn m=coc_tok=ml — =m=co : ||nmt]]
=]
vel suce @ nek -> nek
(** Asserticn succ_toctml —
mll (minmkt, winmkt]l. = —nmt— ¥ —> sSucc = —nemk— sSucc ¥
*]
module Be=cursicn @ funckor (A - =ig
Eyp= =
(** Assertion per_s — FER{—s5—]
*]
wel = - =
(** Asse=rticn x_tokml — = = ||
T
wvmal £ : 5 -2 =
(** Asse=rcticn E_tok=ml —
mll {w:zs, wsl. ¥y —5— w —=
£y —s5— £ w
T
=nd] -=
sig
vel cecursicon - nemk -> A.s
(** A=serticn c=cucsicn —
imll {=:net, yinmt]l. = —nek— y —>
recursicn = —A.s5— reEcursicon ywl &and
c=cursicon =#=ro —-A.s5— A.x =nd
fmll fnz]|n=k]]].-
c=cucsicon fsucc nl —-A.s— A.f {c=cucsicn nll
(tmll fvutnemk —-= A_s].
imll {xm:nmt, yinmt]l. = —nek— y —>
u = —f.5— 1 ¥yl —> u zeroc —A.5— A.x mnd
ftmll fn:z]|n=E]]].-
u tsucc nl —A.s— A.EF {u nll —=
mll {=:nmt, yinmt]l. = —nek— y —=
c=cursicn = —A.s5— u ¥l
']
=rd
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e L L S

We mmiommtize the ==l numbe=rs ms the orde=red Archimed=sn Ceuchy
complet= fi=ld. The= the=ccy of cesls iz he=r= built from netucsl
numb=r=s. It would presummbly b= better to stert with = sSuitehble
de=nse lineerly crde=r=d fi=ld, such msz the reticnels or the dyedic
reticnels.

theory Fesl (H : Hetuc=l] -
thy

s=t
consktmnt me=roc - rC
constmnkt one=

I
conskmnt ¢ + 1 £ - £ =-> € % mdditicn
conskmnt ¢ * | : £ - £ - C ¥ multiplicetion
conskmnt ¢ - 1 1 £ - £ - € * subktcmcticn
constent ( - 1z £ -> € ¥ opposite welus=

% for divisicon w= ne==d th= s=t =of non-==roc r=asls c’
s=t " — { = : £ | not {mx — ==cc] }
constmnt inw - £f -= £f * diwisicon

LR R R LR L L R RREEE;
% Bmsic mlgebremic structurs

t4#%% i, m=roc, +, -] i5 m coromutetiwve gooup

% Assum= weriebles x, y, = cenge ower
implicit =, v, = = ¢

mEmiom mssoc_plus = v = —
m + ¥l +r— =2+ ¥y + =]

mxiocm comm_plus = ¥ —
=T+ Yy -y + o=

mEmiom mero_plus = —
=+ mEDD — mECo

mxiocm inwverse_plus = —
= + (- =] — m=ro

t4#%% [, m=ro, on=, +, -, *| is m commutetiwve ring with unit

mxiom mssoc_mult = w = —

il * yw] * = —=x * [y * =
mEmiom comm_mult = oy —
E Y oy -y o=
mxicm on=_rmrualt = —
= * one — =
mrmiom distributiwvity = v = —
=+ ¥l * = — (= * = + {y * =l
#%%¥% r is = fFi=ld
mxiom fi=mld = —
not (x — zerg] => = * {inw =] — con=

R R LR E R R AR R R R R R R AR R RR L)

% lin=mr occd=r on R

*4¥%% w= kbtmk= intko smccount the= femck thek £ mnd £— mr= skehls=

r

stmbl= c=lesticn { < 1 £ C
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stmble relation {( <— | = v — nok {y < =]

mxicm mssymekcy = ¥y —
not (= < y mnd y < x|

mrmiom lLinsscity = w = —
X €y —F mR & FOC F <Y

mxiocm nobt_mpect = oy —
not (= < yor ¥ € x] = = — v

mriom orde=r_plus = ¥
ki

=
REy—rmt <yt =

mxiom crde=r_mult = w = —
x < yeand mero £ x —> =x * x4y ¥ oz

mriom order_positive x oy —
7ero <€ m omnd mero € Yy —F mero 4 mOY oy

mxlom ocde=r_inwverse=s = —
FrECo £ om =32 FEro £ (inw (mot= 'l g ol

*%%% Th= Archim=d==sn =xiocm

% First we ne=d mn =mb=dding of netursl numb=cs in ¢
const iz Honmkt -= ¢

mmiom i_ind=cks —
i H.z=ro — z=ro m=nd
=Ll {n - H.n=mk]l . {i [(M.suce nl — on= + i nl

mxicm mrchimed==sn = —
e < m —3% Ssom= (n : H.nmk]l . = < 1i n

LR R L I LR LI LI LI LRI IR
% the lmttice structur= on R

* To =xpre=ss Cmhuchy coopleticn, we went sbscolute welue=s,
% which mre =esi=st to get wim min mnd mex.

E => L => C
C —* L == C

const meEx
const min

mxicm meax_is_lub = w —
x <— mex = y and ¥y <— mex x y =nd
mll =. (i= €<— = mnd y <— =] —> max = y <— =]

mEmiom min_is_glh = v —
min = ¥ <— = mnd min = ¥ <— ¥ =nd
mll =. {({m «— = mand = <— y]| —> = <— min = ¥

% How the mhsclute wvealu= meay bhe d=finsd. Hoke that

% this doss HOT force us to _implem=nt_ mbks in this

$ wey. We mey do it howswer we like it, ms long ms it
% is =quiwvele=nt to this de=finiticn.

consk {(mbhs z £ - ] — lem = . fom=x = ( - =]

LR LR L LA L L R RRREE;
$¥ Cmuchy complet=ns=ss

&

We will postulete Cemuchy completne=ss for cepdily conwecging

-

Cmuchy s=quences. The crdinery definition would work just ms
$ well ok would bhe slightly more werboss.

% We wenkt pows=rs of 4"-n. The quickest wey to do this is ko
hew= = functicon helfTo: n |——= (1521 "n.

-
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const helfTo - Honet -= rC
mxicm helfTo_is_whet_you_think it_is —

helfTo H.z=ro — ocn= =mnd
mll {n - H.nmk]l . {(h=lfTo (H.sucec nl + helfTo (H.suce nl — helfTo nl

* The exicm of Cemuchy completness

mmiocm cauchy (m @ H.onek -=> £l —
b=gin
fmll fn z M.onmt] . {(mbs {m (H.sucec nl - = nl < helfTo nll
—
some= (x = £l . =Ll {n z H.n=t] . ¢
mhs (mx - = (H.succ nll < helfTo n
|
=nd
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module typ= B==l —
funckor (H : Hmtuc=l]l -=

sig
Eype= £
(** Assertion per_r — FER{-—r-—]|
-
|
val merc €
(** A=sserticn me=ro_tokel — #m=roc :z ||c]|
L 3
|
vel ocn= - ¢
(** Ass=rticn on=_tot=l — on= = ||lc]|]
-
|
weml (+] z £ - £ == rC
(** Assemrticn (+]_tok=l —
mll {m:c, yiCcl. = —C=— ¥ ==
mll (=", w'icl. = —c— %" —&x m + 2" —r— ¥ + ¥’
-
|
vel ( * | 1 r - - r
(** Aessmrticn ( ¥ |_tot=l —
mll {m:p, yiCcl. = —C=— ¥ ==
mll (="ctc, w'icl. ®°f —c— %" —&x =m * 2" —rc— yw * w'
-
|
weml (-] = £ - ¢ == rC
(** Assemrticn (-]_tot=l —
mll {m:p, yiCcl. = —C=— 3 ==
mll (=", ¥w'irl. = —c— %" = m - 2" —r— ¥y - ¥’
-
|
weml (-] z £ -= C
(** Assertion {( -]_tokml — ®wll (=:p, yorl. = —c— %y —> [ -] = —c— { -] w
-
|
type £ — ¢
(** A=sserticn cf_d=Ff_tote=l {(k:z||lce]l]]l — k = ]| ===k z ||le]]|] =mnd
not (k —c— z=rcol
Assertion £"_de=f _per (=:z||cll, willEl]l] = = —=Cf=— y =3 X —C— ¥
-
|
wel inw £ -= €
(** Assertion inwv_tokel — emll {(=:c, y:trcl. = —c'— ¥ —> inv = —c’— inwv ¥
r
|
(**  Assertion mssoc_plus (=:zllcll, w:llelly =:=11ell]l —
=+ ¥l + = —c— = + (¥ + =]
L 3
|
(** Assertion comm_plus (=:-|lcll, wellcll]l — = + v —r— v + =
-
|
(** Assertion zerc_plus (=:-||c|ll] — = + =eroc —r— ==ro
-
|
(** Assertion inwverse_plus (=:||c]l]] — = + (-] = —£c— ==ro
L 3
|
(**  Assertion mssoc_mult (=:zllcll, wzllelly =:zl1lell]l —

i i i i

¥l % —C— X iy =l
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*]

r

(** Assertion coomomult (x:z| |||, wzllell]l — = ¥ —C— ¥ =
T
(** Ass=rcticn ocn=_rmualt {=:]]cl]ll|l] — = * cn= —c— =
=]
(** Assertion distributiwvity (=x:z||lcll, ¥wzllell, =zllel]]l -
(m + ¥l * % —c— =2 * = +y * =
*]
(** Assemrticn fi=ld {(=:||c]]] — not {(m —c— ==ro] —>
= * inv {({mssuc= {(not {(®x == z=rol] in x| =—c— cn=

*]

(** Assertion predicete=_{<] —
FREDICATE({(<], £ * r, lem £ v_{pild £ —r— pild v and pil £ —e— pil ull

]

type _l=g — top
(** Assertion (<—]_de=f (=:z||c||, ¥wzllc||] — = €= w <=>= not {(y < =]
L 3
|
(** Assertion mssyme=tcy (=:-|llcll, wellcll]l — not (= < v mnd ¥ < =]
*]
wel linemrity £ -> £ -> £ -= |'cclO | ‘orcl]
(** Assertion linssrcity (=:=|lcll, wellell, =:z1l1lcll] — = & w ==
linsmrity = v = — “"ocl mand = < = corc
linsmrity = v = — "ol mand = < w
-
|
(** Assertion not_speckt (== |cll, wellell]l —
fmll fuzl*=ocO | *ocl]l] .
not (u — "ol mnd = € v cor u — ‘ol mnd ¥ < =] —> = —C— ¥
b
|
(** Assertion orderc_plus (=:z||cl|l, ¥:llell, =:=l1lel]l] — = £ w —>=
A - - L -
-
|
(** Assertion ccder_mult {x:z| |||, w:llell, =:=llcll] — = < % mnd
TErD £ ®m —> m * m £y *ox
-
|
(** Assertion occder_positiwve (=x:z||cll|, ¥:zllcl||] — ==ro < = =nd
mECo 4 Wy —> FeEroc < x F oy
r
|
(** Ass=rticn ccd=c_inwve=cs= (=:||c]l]] — =m=cc < = —=
m=ro < Lnw (mssuc= (nok (x —r— =m=ro]] in =]
L 3
|
wvel i z Honmkt -= ¢

(** Asse=rticn i_toktk=ml —
mll {(=:W.nmt, w:H._.nekt]. =x —-W.nmt— v —> 1 = —c— i v
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*]

(** Asserticon i_injeckts — i H.meroc —r— zecoc and
fmll fnz] | H.nme| |1 . i (H.suce nl —c— on= + i nl
-
|
vel mcchimed=en - £ -> H.net
[k R::-rtlun mrchim=d==n {(=x:z||c|]] — ==rc < = —=
mrchimed==sn = z ||H.nek]|] mnd = < i {mcchim=d==n x|
r
|
val mex : £ - £ -> €
(** Ass=rcticn meEx_tobk=l —
mll {=:c, yicl. = —c— ¥y —=
mll (=", ¥'zrl. =" —r— %" —> mex = =% —r— mex ¥y ¥

k]

val min : £ - £ -> €
(** Ass=rticn min_tok=l —
mll {=:c, yicl. = —c— ¥y —=
mll (=*:p, ¥'zrl. =" —r— %" —> min = =% —c— min ¥ ¥
r
|
(**  Asserction mex_is_lub (=:z||cll|, ¥:llel]l] — = <— mm=x = ¥ =nd
¥ <— mex = y mnd
tmll {=zl|lel|]l. = <— = mand yw <— = —> meax = y <— =|
r
|
(**  Asserction min_is_glb (=:z||lcll, %¥:llell] — min = ¥ <— = =nd
min = w <— w mnd
fmll f=z]1cl]]- = g— x mand = £— ¥y == = <— min = ¥yl
r
|
vel mbhs £ -= €
(** Ass=rticn =hs_d=f -
mll {=:c, yirl. = —c— ¥ —> mhs = —c— mex ¥ {({ -1 wi

]

wel helfTo : Honet -=
(** fAsse=rticn helfTo_tot=l —
mll {(=:N.net, w:H_net]l. =x —WH.net— w —> helfTo = —c— helfToc ¥

ol

(** Assertion helfTo is _whet_yowu_think_it_is —
helfTo H.z=roc —rc— on= =nd
fmll fnz] | Honme| |1 .
hel fTe (H_.suce nl + helfTo (H.suce nl —c— helfTo nl

ol

wvel cmuchy : (H.nmt -> £] == €

(** Assertion ceuchy {(m:z||H.nmekt -= c|]] —
ftmll fnz] | Honme| |1 . mhs {® (H.suce nl - ®= nl £ helflo nl —=
cemuchy = - ||c|| =nd
fmll fnz| | Honmk| |1 . mb=s {cemuchy = - = {(H.suce nll < helfTo ni
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% Th= the=orcy of = group

the=ccy Group —

thy
==t O
const = 1 g
const | * | t g-=g - g

const i - g - g
implicit =, v, = = g

mxiom unit = —
= * x — x mnd x Y = — =

mEiom mssocimbive = W 7 —
r r r r

(= ¥l A 1 y =1
mEXioMm LnweErss x —
= ¥ (i m] — = mpd {i =] * »x — =
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module typ= Group —

sig

Lyp= g

(** Asserticon pe=r_g — FER{—g—I

|
vel = - g

(** Asserticon =_tokel — = z ||gl|

1

|
vel ( * | tg->g-=4g

(** Asserticn ( * |_toktsl —

ell {=:g, ¥igl. = —4g— ¥ —=
mllL (=":g, ¥'igl. =f —g— %" = = * 2" —g— yw * yw'

1

|
vael 1 1 g - g

(** Assertion i_totml — mll (=g, ¥igl. = —g— % == L = —g— 1 ¥
-

|

(** Assertion unit (=x:z||g|l]] - = * = —g— = mand = * =& —g— =
r

|

(**  Assertion mssocistiwve (=z|lgll, wellglls =z11lgll]l —

m * y] *m —g—=* (y * =]

L 3

|

(** Assertion inwverse (=:z||gl|l] — = * i = —3g— = mnd i = * = —g—
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theory Cmtegocy —

thy
s=t ohb * chij=cts
s=t mor * morphisms
const id - obh -= mor
const dom @ moc -= oh
const cod @ moc -= ob
* Th= ==t of composeble morphisms
sk comp — { p t mar *fmor | cod po0 — dom o pl1d

* Composition
consk cmp @ comp -F mec

implicit m;b,c = =h
implicit £,g,h = mor
mxicm id_dom = — dom fid =] — =
mmicm id_cod m — cod fid =] — =

mmiom dom_comp £ g —
dom {cop (E,gl] — dom E

mmicm cod_comp £ g —
cod feopif,gl]l — eod g

mmiom mssoc £ g h —
copicmp (E,gl,h]l — copl(f, cmpig,hll

mxicm id_n=utc=l £ —
f — copl{idi{dom £1,f] mnd £ — copilf,id{ccod £11]
=rd
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module type Cemtegocy —

sig
typ= oh
(** Assertion per_obh — FER{—cb—]
|
typ= mor
(** Asserction pec_moc — FER{—moc—|
1
|
vel id = ab -* mer
(** Assertion id_totml — mll {(=tob, yiohl. =x —ob— vy —> id = —morc— id ¥

*]

wel dom @ o moc -3 ob
(** Asserticn doo_tobk=l —

mll (=:mor, yimorl. = —mor— ¥y —> dom = —ob— dom oy
r
|
wval cod @ moc -= ob
(** Asserticn cod tok=l —
mll {=:morc, y:morl. = —mor— y —> cod = —ob— cod w

T
type comp — moc * morc
(**  Asserction comp_d=f_toktel {(k:||moc mec| |l — k @ | |lecompl] ===
pil k = ||lmec|| &and pil k & ||mec| | =and
cod {pil k] —ob— dom {(pil ki

i

r r

Assertion comp_de=f_perc {(t:||moc moe| |, uzl| | mee moe| | ] -
b —comp— u €—> pil t —mor— pil v mnd pil £t —moc— pil v

*]

wvel coop @ morc Y moc -® moc
(** Assertion cop_toksl —
mll (mimor * mor, yimor * mocl. ® —Ccomp— ¥ —® COP X —MOC— COP ¥

-

|

(** Asserticn id dom (m:z]llebk]l]] — dom (id =] —ob— =

r

|

(¥ Asserticn id_cod f=:]|ob]]] — ecod {id =] ——b— =

ol

(** Assertion dom comp (E:||lmoc||, gofllmoc|]] -—
dom {cop (mssure {cod £ —ob— dom gl in (E,g9l11] —ob— dom E

*]

(** Assertion cod _comp (E:llmecl|, gfllmec| ] —
cod {cmp (mssure {(cod £ —olb— dom gl in (£,g9l]1] =—ob— cod g

*]

(** Assertion mssoc (£:)| |mecl|, gzllmec||, h:il|lmec||] —
=S
{mssure {(cod (cmp (mssure (cod £ —ob— dom gl in (E,gll] —ob—
dom hl
in {cmp f{mssuce {({cod £ —ob— dom gl in (E,gll,h]l] —moc—
Ccrip
{mssuc= {cod E —ob— dom
| emp

{mssure {cod g —ob— dom h]l in {g,hlll11]
in (f,cop {(mssuce {cod g —b— dom hl in {gyhlll]

k]
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(** A=sserticn id_n=utrcel {(E:||m=c||] —
£ —mor— cop
(fmssure= {cod (id {dom £l —ob— dom E
in {id {(dom E£1,Ef11 =nd
E —moc— cop
fmssuce= {cod £ —mb— dom fid {cod E111
in (E,id fcod E111
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¥ Th= theory of = constructiwve fie=ld with mn mppertness celstion
% 'm celetion which =xpre=ss=s how "un=queal™ two =le=m=nts mce=].

the=cry Fi=ld —
Ehyr

sek =
celmticon ( <= | z = * = % mpertness

consk ==ro I =
const on=

conskt { + 1 1 5 - 53 =& 5
consk { * ] : 5 - 3 —-&* 5
conskt § - 1 1 s - 5 -&» =
conskt [ -1 1 5 == 3

set 5F = | x 1 5 | m £> meroc }
conskt inw @ sf -= =

implicit =, w, = = =
%44 Apmrtness mxioms

mxmicm mpmctl = oy —
not (®x <> y] == m — ¥

mxmiom mpmctsd = oy —
® £ oy =k oy €k o=

mxmicm mpmctd = ow = —
x €r yw =2 (m 4> m o y <k =

t44% (=, m=ro, +, -] iz & commutetiwve gooup

mEmiom mssoc_plus = v = —
i+ ¥l v Em— x4+ iy + =]

mxiocm comm_plus = ¥ —
=+ Yy -y + o=

mEmiom me=ro_plus = —
= + mEro — mECo

mxiocm inwverse_plus = —
= + (- =] — m=ro

t4%% (5, me=ro, on=, +, -, *| is m commutetiwve ring with unit

mxiom mssoc_mult = w = —

r r r r

(= ¥l = - ® iy =1
mEmiom comm_mult = oy —
E Y oy -y o=
mxicm on=_rualt = —
= * one — =
mrmiom distributiwvity = v = —
=+ ¥l * = — (= * = + {y * =l
*¥%¥% = iz = Fi=ld
mxiom fi=mld = —
x €r FEro —» x * {inw =] — on=
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module typ= Field —
sig

type =

l:bb

k]

ss=rticn p=r_sz — FER{—3—]
|

type _n=q
(** Assemrticn predicekbs_{<2] —
FEEDICATE({<>=1, = * =, lem t u.{pil £ —=s— pil v mnd pil £t —s— pil ull

]

el mEroc s

(** Ass=rticn m=ro_totml — ==roc z ||s]]
-
|

wel cn= @ =

(** Asse=rticn on=_tot=l — on= =z ||=]]
-

|

weml (+] . 5= - 5 —-= =
(** Asse=rticn (+]_tok=l —

mll (=23, yr=]l. = —z5— y —>=
mll (=fcs, ywhis]l. =F —s5— ¢! -2 = + 2" —5— yw + wf
-
|
weml ( * ] 1 5 - 53 -=» 5
(** A=ssemrticn f * |_tot=l —
mll (=3, yr=]l. = —5— 3y —=
mll (=fcs, wios]l. =F —s5— yf -2 = * m' —5— y * yf
-
|
weml (-] . 5 - 5 -=» =5
(** A=sserticn (-]_tok=sl —
mll (=3, yr=]l. = —5— 3y —=
mll (=fcs, wiis]l. =F —s5— ¢! -2 = - =2 —5— y - ywf
-
|
weml (-1 . = -= =
(** Asserticon (T-]_toteml — =mll (=3, yizsl. = —5— ¥ == (-] = —35— {("-] ¥
L 3
|
typ= 5" — 5 * _neqg
(** Assertion s'_def_tokeml fkc|lls * _n=gll|] — k =z |Is*]] <=
il k = ||=sl] mnd pil k |— pil k <= =eroc
Asserticn s*_def per (=:z||z * _neqgl|, ¥:lls * _neq||] — = —5'— y <—>=

pil = —=s— pil
*]
wvel inw ¢ 5 * _n=q -> =5
(** A=sserticn inv_tobk=l —

r

mll {=x:z * _n=q, y:I= _negl. = —s5'— ¥ == inwv = —s5— inw ¥

k]

(**  Asserction mpectl (=:z| sl wellsll]l —
iimll {c:_n=qgl. not {c |— = €= yw|] —* = —5— wl| mnd
im —5— w —= mll {c:_n=ql. not {c |— = <= wll

k]

wel mpmcktd ¢ 5 -2 5 -&F _n=q -= _n=q
(**  Asserction mpectd (=:z| sy wellsl]l —

mll fcz_n=ql. £ |— = <= ¥ —> mpectd = y £ |— ¥ <= =
r
|

wel mpmckd ¢ 5 -2 5 - 5 -7 _neq -* |'occl of _n=q | ‘orcl of _n=q|
(** Assercticon mpectd (=:z| |z, wzllslly =z11sl] —
mll {c:_n=qg]. L |— = <= y —=
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k]

l:bb

*]

l:bb

*]

I:bb

]

l:bb

*]

l:bb

*]

l:bb

k]

I:bb

k]

l:bb

*]

l:bb

b ]

k]

e ]

k]

]

ss=rkicn

ss=cticn

ss=rcticn

ss=rcticn

ssecticn

= + ¥l
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{som= {CcfI_ne=q. mpmctd = vy = r — "ol £f mnd c°
(som= (cfi_n=q) . mpmctd = vw = £ — "ol £t mnd c°
mssoc_plus (=:z||sll, waillslly =:z1Isll] —

i + ¥l + 7 —5— =% + (¥ + =

comm_plus (===, ¥llsl]] — = + 3 —5— ¥ + =

mero_plus {(=x:||s||] — = + =m=eroc —s— =meroc

inwverse_plus {(=:z|[|s]|] — = + { -] = —5— ==ro

messoc_rmalt (=:=| s, willsll,y =:=11sl11 —

oyl *wm o=s=— [y *ox]

comm mule {x:z||s||, w2llsl]] — =

i

on=_rmult {(=:z||z]|] — =

distriltmtiwvity (mz||sl], wzllsll, =zl1sl]] -

P x—s—m Y 7o+ *o=

Asse=rticn Fi=ld {=x:z||=s]]1 —

mll {c:_n=qgq] . C |=— = €2 z==mpo =32

r r

= inw {mssur= £’ : _n=g . C |— = €= me=roc in (=,

|— = €= =] coc
|— w <= =]

c*l] —s=—



