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IM-roducing o Course oOn coleul;

The @nc}ions T Sre:.o u.P ws#"k R such s Hoe
sine , the cosine, the square root, and the
)Oﬁarinmm were QIYY\OS‘}' exc\usivelj rec.l Kane-
x‘J'UY\S o? oo reol O.rﬁumen‘}‘. SOme‘}'imes,bui‘
hot Ver:j ex 'icix" , the &Fﬁumen}‘ could be
allowed fo be o litHe bit more complicated,
such as 4he maximum o? Fwo vailues, o
rec) (ch.i‘ion de?ﬁnecl on & P&ir OF rea.|
VG\M&S, or on Fwo VQl(Aes; whe#‘zer‘ -qu
Wit X1 mum Wes o \Q«nchon mea o‘r‘gumen}
(which had Yo be o )’chr) or WGs &
@nc}nm op o c\rgumen-’rs Cecch o? them
G rea|l number) was o quesHon Yhet wes
avolded, +id n't we +olk obout the }5Pes
o{) the {anchon fc:«r"gumf*ne»“\}‘s7 we. dicl not
delk about AHhe 3-31365 cw? +he F.)mc. 3 e
values either: wWe did not need ro, ]Q;r
‘o ol intents and wrposes, all owr
-gxunc)ﬁons Loere o() ype real. ( Later Jhis
was extended to the "Hype comyplex, Yul
thet was ebout ik ‘?’{‘ne nett eﬁ@d— WGS
Fhat 1 was ex)'remeli7 i“~ec|uipy>ed to op-
PrecioJ-e (&nc)-ional T)ro&r’ammm when pu
eﬂcoun}er"e,o[ ii‘: Tkwas, or ')f\sé:nce, '1‘0\-&){
be ed b -H}e < oc\dn suggestion —Hnu
-}})eﬁqvaluejop . {ancHOr‘j Cou\ljc‘? be Qﬁon’?*‘

“un c."i on,
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Ou']-s%'and:'nﬂ ‘@c\lrur'es o? Q/mc.)-ionc.l I:mgr‘o\m_.
mfnﬁ are (i) +he rich ‘}‘j\')e sch}ura Needed
+to moke the Far*&di - OP -Famch'on coshrac.
Hon  and FZA?‘\C'\-I'OI‘) F\Fc-ocHoﬁ s«.~€€icie:ﬁb

exﬂale_, and  Giid tHe Pr‘edczminancc o{)
an‘m‘ona\ COm]’)Osi'}‘TQn as S)—ruc\-urinﬁ de-

vice, T]ne Qlo.rib cnd ecoﬂomj o ex]:»ression

Yhety the langucge o{) f&nch’onal y:;ro:jr‘am_
win )’Dermi 'S often Vvery impressive,
an ,bud- {ér human J')’\E.'r‘)")&., gz‘nc}iunc\\
rogrammin can be eXPec’}"e.o\ to 1"uc\\h‘a (2N
rs’%iovﬂ' @uf‘&,*\he more so becouse to-
daD‘s Compu+er's aamit quﬁe_ eP—ﬁc{er\}

Y lememfl-o\—}':cms o? {&nc}—ional Pr‘Dgf‘ammin&

]&nﬁuc\j‘es.

But this is not )rl'me ComF\E‘}‘e S'}or:j.
Yow see, there are eoP!e ~and 1 am one
O? ’H’)emh '”’10.‘)‘ "“m'nk _qu,j hawve 8ooc\
recson -(c):r‘ o+ boanhna ‘*b de]eéo}e Ot“
Ca\cu\cx\-ion Yo owr r‘r\acl'\ines, because
Yhe See a roOle @r‘ unPro rammed cal-
culations done }hemselves . {or in-
stonce in +he deFfivation of Pmog and
PrOSrams-— : \r\lhe'\'her certain crrbera'l'ions
Gre Convenien+ +o Carr out or nol', o()
Course qf‘ec‘H% depends on +the tools
one has 1-5 do }_1- Wi }1, and Iin Hhis cemtext
we have o occepl' tha} @ rondom-access
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store and -qu combination of en and
T.)o‘ er ore 'l'wo s*araﬁe media wi“r\ '\'O*‘On\mj
df{ﬁzr‘en}f Clno.r‘c:c%er-isi-ics. n ‘ParHCulcm,
euo\\uo‘}m‘ol o (Gnelonal Fm{arom Wi th
Per\ qnd“Pcher IS <« Po\'nr\ n Yhe neck!
In contrast, this course {%Cuﬁses our
aYtention on caledl; (ﬂeor‘ed do the use
of I’DE’/‘\ and aPer* (a7 medium that has
more V'H")fbkes besides ]oeiﬂg +r‘o\di}ionol>_

T ex?ec\~ most of our time Yo be spent,
@‘rs\- on the Pr‘edica.-\-e CQ\Cu\us, and then
on the relabon calculus. Tor the scke o()
8rea¥€r- u%.'\il:j, We ‘S}‘)o\“ jmmedio&e':e l'ﬂ}ro-
duce enera\,izeo\ Pr‘ed‘:ca+e calculus
which \\gfer will e used as the @-om@
uor‘k [S‘)‘C‘!:) N wk'lclﬂ +O c\e.()»‘ne 'H'\e r‘elc.)'ion

Co\\ Gulus.

“The -}'r‘o.dijriono.\ boolean -i_-‘jpgﬁ 'S
+wo~va\ued : '{h'v:«_e‘q Ec_:\‘l_se& I{J so desired
we <con \fnodel ‘H‘)ese ’Huo V'c.\ues lo& -Hne
2 subsels O? Ca 1~e\e.men+ universe
the Yradilional associokon bein +h ot o?
true with that universe and oﬁ %LS_C_ with
the emF 'éQbSeP Qur éer\ef‘c.[:‘Zc\‘)iUﬂ Comn-
Sis):s o?q ('sh” booleam) 1l e hose

A

velues  can ~but don't need
mo delled b\_lj the subsets o()cx larﬁer universe.
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RAs o resull-, 'H't.'»s CQlCulUS. 'S Lsictel a)') lc-
O)D\E; -(%r‘ ‘Hﬁoﬁe gctmiliom wi”r\ i b . i?
beco mes the Yool of Q‘MOS')‘ dail\gj

reC\SDﬁ‘H’\S.

O m

“The reason *o deal with the relobon
CalCu\.u.s ' S 1Lwo--()o\c\. Tirsh ,\"e‘a}—icms
are & m&)—hemai-ico\“:j succinct \Wouy of
caPR\m‘nq the Semankcs of nol neces-
Sari'\:j deter miniskic rogroms, Sechdb,
beco»use ‘Hﬂe l"e\cﬂﬂ'on Ca]cu\us s more
struckured +hon (ust the Pr‘edic.cJe cal-
c:ulu.s, i+ rovided an ideal terrain {)or
the cleve{)o?men¥ o€ hewrishcs @r }oroof
des’:&n.

*
* #*

T think # wise, and uvnb honesk, 4o
warn  yow tho b my QDOl s immodesh I
<

‘s not m urpose "Ironsfer knowledge "
'\'OJCM 5,‘?\0\13‘ sﬁbsequen HJ, Uoﬁ con @»rsg
GG aain. ]’l\‘j \:)ur‘Pose s no less ‘Hﬁom Yo
eﬁ%a#uci-e in éach OF) 0w o noticeable,
?rreverso\lg\e C\f\anﬁe. (j[ Loon b ou to
ee omc( O\losorb Cc\\culo\‘-}or\al ar umenlrs
so elfechive hat You will vnever be able
bo  £orgel  thod ex posure. T wonlt You Yo
Om,-(%r the rest o? Yyour lives , ‘}bﬁel in-
Sighl- ‘heat beau}-‘\@a\ Proo?s are not Fnundl
bb ‘rial and error bul are the result of
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o conscious) QFP\ied des:‘sn discirlme.

T wont to msPire Hou ‘o~ raise your
quc:h]-a standards. T mean, ')f 10 years
ﬁ—om now, When Yo are do;fl? Some}kinﬁ
qvu'c\( on o dir}‘&j, UOu Suclden\j viSthu\me
Yhol T oam Lookivzﬁ over uour showlders
and so:j Yo Oufsé&? "{ngs}‘r‘& would
notr  heve \ike\g Yhis '_, well, Fhetl would
be enouj% fmmor'\*o\lib {Dor' me .

Your obli{ﬁc\\r\on s H‘\a} o? ochive Y)ar}-?-
caPa\'ion. Nou should notl el as know\edge-
Qbﬁorbinﬁ Sf)onge.s . buY as whetrstones
an w)—-.ic\q we <con ol slqo‘r‘::-en o wi]-s.
IF (t_’jou- C\r_nr\}' U\V\c\er‘s}-and me , a'5'1< —@sf‘
Clariﬁcc\‘\‘ioni A"F’I QM oinj ‘o ?Os*,
S\ouo e down, CT_? Tam SOiﬁﬁ Yo ‘Slow,
ou May +rq Jto speed me L eg. b
3amni5§?>%nall ’P denk ex’):;];‘ mse ]_:;j

Bj ,

o*ivc}c 30u wt durirg /o fce hours

L4
2

T would like ‘o Se}- PEFSOﬂC\lb Gequain-
4ed Loith ‘UOUL. I _

Qb&shni 30 guﬁus" 1995
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