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Two eq,uiva.‘eﬂl: Ceilinqs
I d

(This vote 45 wriklben Eo corvey to David Gries
and TFred Schrneider o |oo£er1£~io\.l exercise ko
be wused in their courses on QJEmemEmr-uj,
Calcu[akiona‘ makbemalics . It s writbten for

My own records also . )

We deemn )(\utnc.’:r'on [ 1 to e c‘.e-ﬁmec‘
bﬁ:

F:)r‘ Qaclo X! /Re‘qiax
Ao Imt. Ix]

Ay (\7/3: th-_tj = rX]Sj Xsy >

Hj|

( Those who are f{amiiar with the E:lﬂem—j o

;

Galois - Cormnexions Wf‘” fmmediatbel bee Enat
.” bas thus beern intreduced as ~ whal the

argor calls =  a “lower Galors acijm'r-;l;“ . BBat
Ilor“ our  purposes We do not need to krow Ehis.)

ﬁl.son_, we  deernm defrmed -?u.ncéion ﬁ\ JD_‘-J :
For eac‘ﬂ X ! ?eﬂl"f R
- fx = <~Lj 1;-11:.5 A~ Xgy o Yy .

(ﬂ’).'; e L‘oe £ra\a{a'l:fomal defe'mil:ion op (:l'>e
Cei!fmj, wl’licl’? we have Eemr:orarl"ﬂ derotbedl

by 7 .)

Owur purpess s to prove thak [ = /\J
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|.e. ror' eaclq X "Eé‘ﬁ}.x R
Z. Ix] = Jx

4
% x

For i:‘oe éala%: 0“/\ Pr—ovinj £ we Fi\"&f
Ko{oc” out /7\'75 da-rihfl't'om as ﬂ:‘ven bj H '
F'?br' ecaclﬂ X3 /i\)ea],x
Bo. Int. (f'x)
By xg %
Ba: (My: Inty i xsy 2 Mxsy )
@30 and 13 express thalt Mx J:)e[cmj,s to

4’s range {n H ., and Ba xpresses the
r?/:j of ﬂ‘x . )

Now, we btake the givens A and B as
our Iom'nl of' c{el:wtr"l‘-ure 4 r:mw‘r}j £

rinirma

X X
¥

Because 4n A and B the éh(jml:)oj =
is  oabsent amd the Zz_tjmbojé s abound ,

we r"ewrf'ée, Z ——usz'mj l:")e ahf:(sﬂmme‘:@
OF £ - Lnto

(x] s ' o~  Ix s ix]

and dea,f wi!:% these Co}:}juhC.Ls 5@qua£e}5 :
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(As usual, 2ach of Hhese comjunchs is tackled
b_(j sekki 14 W for ot a stre rgg};b‘eﬂn { ng
ca[cmfaf:{orwxl i&:j'mt’w &L’mi ernds with Eruc .)

0 fx] s Ix
& {(R'i*%‘-',) with _9'-=ff>< : khis

instantiation {for y r—ecfufr-e:s Int.y,

but this e.xacl:fj- the 3iven B }

x < ['x
{ B}

true

?ewzgrk The {irst 6!L.Eio or the al:m\/e
caiau‘al:f"on Or}!_ﬂ Uses &!ae i }amrL of Ri s
and  that 6MCC|'«;:€5 for a é‘:rewﬁﬁlﬂenmﬁ CLMI'n,
We ihteh':f'oﬁa”ﬂ r‘e-rrdn'nec[. -Fr“om Mbt‘rzg (:‘7&
?u.“ - qedjeo{ A, because the above éel;[:t‘hj
maxlfefa more clear E”m& we bave el wmsed

(A = ) 5e£, And (:Ln';s carr e o-r £mForEqnce
for the heuristic m(-\ the de.stjn.)

(End of Rermark . ) -

Il

e ﬁ‘x 5 D(]

& {’:52 wil:L Jﬂ’:(’x] o This inskarnbiabion
for 2 i5 a“oweo{ because op (‘\0}

x ¢ Ix]
< [ @1 =) with yi= Ix] . wsing A }
Ix] s [x]

| & s reﬂem‘ve}
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Final ’c.ec\')h:'ca! remark

The above Froop cormlbains ore maral ﬂaw: a.”
Bt‘vans iﬂave beem ubEcl exac’:}_y orice axcepé AD
\«JL;{Q.L; wWas Ou‘oy::eajeo{ ko  bwice . que reas e For

this ds l:tﬂe Paclﬁeo{ shajpe 01(‘ e For éloc
rmr"‘: ([‘\'1-@-) I:L)e reskricbiorn ko Ihﬁ,ﬂ s
recessary wl’zerea.b For (t4 %5) bols super-
muou..s s rar as de c'na‘r_;ﬁ [T s c.oncer'heal.

(End of Fimal technical rermark . )

x »®
»*

This wmole has ol been wrikken for «ts
V?’io”\.LL:e.Ma\‘:ical Combent . Wl’l:'c!ﬂ As ni”a bl
For itks  method of ior‘ove'nj WLH'QI/)J G-“:l'l&b\ﬂlﬁ
standard (n my own c:ir'r:-'es, s furm . More
and pore cornjou,[:;'hj scienbists are 3:&&4'ﬁj
convinced Ethat the oloz‘nj of mablhema bics
can be Cohsio{erab}j u.Pjr'aal.ecL dn (ks
Precakse\ness, vfjor“oushess_, and Q\(r{'cl'ehc.

19_3 a.c[o;:f::‘n wlﬂqé A C:a”{c[ "»‘.:he Cc«.]curgl.-iona’
i’i“lel:l’)oo‘.“~ n order Eo acl'n'eve that soomer or
later alse the Eraditional mathemabician 3@5.5
éhvolved, we have ko collect evidence, as \muc'a
as we Can . Aiaar!: {rom a” kL-pe cribrcismm
that orie can waeos?i:%e recent book cc Gries
and Schreider, (:‘ne_tj deserve homour for
l’mva'r‘)_q gt‘\rem the pr'r.sl: s\-;oé Eowards otcLu'cv:'m_g
that ﬁoa\.‘ :

\/\/H_}. \-:ézjen
E‘nallfroven
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