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TM Cy/Hrflt/j" 6/ }/~mtJn Lttrmlnt!mil Ptr/~ 

"'i", probab;li.y numbus lilal do ro/Ica his """'" 01 belief. S/lufOt'd., Masooncin 
&lid AlbM (19f;6) dori ... ,ho.-ry an.d , ufficio<nt C<lOdi,kIoo f.,... oc:orla& 
S)"tem thal..,idies ,hi< criterIoII fot tbtcuool""" __ lhowh<:rw .o 
Cl'al< • virtually irItJ<l\austlb!e "limber 01_ .ysI<rnl. 10 odoIilioft, lho)' Ji ... 
partial ...... l .. rot ,110 CUI or......., !hut ''''0 .I' ...... ,i-a.. 

An ~ ..... pIt rcoriI\C .1" .... rot tile ..... oI lWO ollerna';"" is one .. '!IkIt 
op«:ifa: 

( I) Il>atrhuno:l<tn =rivft UCO'" 011 - (\ - 1M)' poin .. if he ... i"" 1'(6) 
.. his de"", ofbolirf,lIat al'ernRlh. '.' is~ "hon it is in fa",~, ond 

(2) lilat he """,i,'os I - (I(a))' if I,u""i"" J'(Q) to a1tcrnati .. 'Q' " 'hon II is, in 
f.CI, incorre<:l, 

Thus. if ... before, tho "\ldent hat a d<~ of bolior of 0, 7S thot . Itomoll .. 'Q' 

i.cort'W an<l .. , i"",l(al _ 0·7S, hiuxl""',td """" i. 0·75 x (\ - (! - 0·75)' ) 
+ (l-2$(1 - (\ - (1-25),) _ 00811. A$Oi",io, Pl.a) I ... Ih;r.n 0' veate, than 0'1$ 
kad.,oa lo~~, ... pocted_. 

The 'ollo .. ;ng scheme (menliontd in tM ,"0 <01\ be employed fot d ... co .. of 
mot< than ,wo all<l"llOri>a and bas ,lie 1<1"", .. ", ""'" otllcr sudI sdlemeo tllal 
lbe S1udnli"s..,.,... dep«MIs only ott 1 ho value I>< usl"" 10 ,I>< COITtCI all ..... ,I .... 

Gi>UI tht"."..., ......... I'r<o:n 0 oeI of ~>d""", ahemati ... is tl>< jth allernall .. 
ODd !be _1". usiped val ... 10 II>< Ilb alkmali>" is p" this """""'" lp<CiIIet 
tllat: 

(I) if P, is """alllan.,.. equal ,0 (1- 1, ho r=i .... I + iolP, pow.. an.d 
(2) if P. is less lhaa(l-l he tffIrila - I poinlJ_ 

CooditiOd (2) prOYiIks 0 CUI ofI'point tl>ot Ji ... " poiru..:ale ftlDDinSi'l'om -I 
to + I ( ... ther ,1Ian _ <0 to + I). n" .. , rot ... tmne ........ of P"""",,, infcrml'iort 
illa!t. 1.0 any practical "!'Plica''''", th" Ioos in occu~ is i",i",iflCan'. 

'" 

Appendix C 

Fuu r Open ,lonl (Zl dtIt) 

For a lhorotlgh lks<rip1iom ,he _de, is ",r..,.«1 '0 Gog ... (1%8 "nd Zadeh 
(197)), The folIO"'i"£ note! and deflni' ions .'" chi<fty intended 10 Indicate ,he kind 
oropon'IoD .... ha,~ in mind . nd 'ownvir.co the ditl\den, _lie, ,hal lilaconcopt 
of. funy opention io lICIt. l'oeIf. fuuy (0' ... ~). 

}. fu"'l' ",,*, X 01 . un;' ..... U(I><re a ... of obj:as. .... foolnol< ott the fir" 
page of Ot.optern io Ikfino:! by" function C.(_) ot C~: U _ (10 ....... 1 I, 0) ,hal 
usi",," 'p-ad< oI.......,bentlip· lOeachdetrtem of U. n..;..eelc:meml or Ut/t.at 
an: 0....,.;.' ..... ith poIiIlv< vaJucs{C)of C.(oo) an: caIkd thc..",...,01 X. A fIaay 
...... {.-.-) bas""''''PP'''' _ ~ UODd a ~~ of",....bentlip q" (U). 
U""c;" <Ialb OOI&'ion 10 de!lp>l'e ""de. of mombcnhip, i .• . C/"- A .......tuny 
..,~ oeI io 11,,-)( i ....... lhe "";.,., (""';u.., UN. Zadolt ..... 1110 kl.1 to ....... 
p<o/>oftd inlldinitely 10'1'" unions) of <ertain '=r unl' sots. Tha, Is 

X ~ UN(C.(M)M ..-
The complrm<no of X Is 

No, X i! W(I - q"lM .. , 
The union of f~ .. y "'I X. Y. is 

Or (X. r ) ~ (.!ililX C.M P C,.(o-)J/M .. , 
wl!ere 17 is lhI: maximal optt1lor; 

(""'1 'P ... M .... v .. )~ .if.>, 

Tho iaIorxalott or fIaay .... X, r .. 

ad (X, y) ~ U,.'(C.(~) ~ C'(.)I/w .. , 
w""'" ~ ... Ito ",inimal openlor 

('"'' 'I r ~'''M'''V'')~ , if , ;;' .' 
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Glossary 

The items ~ arranged in an or<kr cond..cive (0 ,aliono! de •• lopmenl. 
The lin i~ shorl,enough I(l be $Canned rudily aDd the looked-for-item 
discovered without d;ifl(:ulty. 

Sot S A collection of WIOfIIered unitary elements. M embcnlUp ill the 
colkctioo if; wri(1tf\ 'e' SO tM" e S means 'element J i ... memlxr of oc, S', 

Sol_ X • 'portion (If. ~'(""'il~n. X C SI 'either. porno.. or or allor, 
a st1' (wril!tn. X I! S). If !he dc .... nll of subsets are specified e>:plicitly 
the clemen .. in 'l.lIeSIinn are .nclosed in bra<tets (cwlJ bnlekru, 10 
dislio&llisb thtm from ONkud .. IS u below). For enmpLe, if S _ 
(.,b,c,) then some 5Ub6<ts are X _ {~.h} and Y _ (a..,). 

Pow .. Set 'The oc, or 111 lublets of. st1 (oawally, inc:1O>diog !he mJl or 
~mply 5<1). For uampk. if S has .kmeolS {",b,c} then lhe Po ....... t of S 
is {al. {bl, Ie}, (",h). (",oJ. (b,c), (<I,b,c). Nwll. 

illlcl'!CdioD, Union If X and Yar •• ub$ets of S then X n Y j. the In,e,.. 
stctitJn of X and Y(the sublet of.l.menU of Slhal beloog to X ami 10 y) 
whilst X u Y is the un/OIl of X with Y (th e lub\t;l of element. of S belong­
ing ~It~r to X or 10 Y Of' b<!1~). 

Complcm .. u " j ill ""'po« 10 S 'T'he IXImplemenl of X is $ _ X; the ~Ic· 
men" of S tbat (to 110\ beloA' 10 X. 

OIs}oJll! SoobstIs of S are liubseu. X, YeX co S, Y c: S) lUCh lbat X n Y 
isYOid.H~DCe, X ~ S _ rand Y ~ S .. X. 

ProperI)' That whieh is commoD 10 the memben of ;0. Sot! ffo. eumplt. if 
$ .. the Sotl of lhinp, X of red llIinp, then X is the property 'nd1>C$$'). 

Cut .. iu Prod""l fn . two IX more 'eI$, S;tOO T. Ih<i. Cartesian product, 
S )( T. i, tho IXIlltclieD or 111 orden:d pair< ( '.1) with 0". element laken 
f.om S. and ene from T (fo. uample. all pairs of men and women). 
Ord.r.:d pair. an: olkn called 2·tuplc.; this generalis ... for an ""kmJ Sfl 
pf" ~k""'nlJ. to ,..tuples (,I, . •• "> • S, " ... " S,. 

m 

G'-, 
Rdlllon II A ~latiot1, Ii ... n as • listin&, is a subset R <: S x T (for 
eumple, if R is 'married 10'. !ben R contains an thooe men and '"omen 
who are husband and wife). R IIUI)' also bo rep=ted b)'. QUIpping IX 
ICrie$ of liI!bgeo bet ........ the elemonlS of $ and T. In • monopmo ... 
soejoty R is. one 10 one mappinl' Qel> .... lly. R may COIISi" il> any 0 .... 
O!le; 0 .... many; many, one; or lIWIy. many mappi"llIId il may inYOlve 011 
Or only some of the elemenl$ (lbose involved .... caIkd R'I domDlIr and 
codtJmallr or ""'J:t). In go ..... I, also R c: $, x , .. x S~ and" is ~.llcd 
th.adi~ityofthco ~Iati"" (thu, R c: S " T is a 2-adK: Or bi nary ~"'Iion). 

Flm<1l ... F A kind of relBlioD; c-ither • 0 ... 10 one o r many to ODe mapping 
with specified domain. If the domain i. Its. Ihan an (Understood) Sotl Ihe 
fUDelion i •• 'patli"l' funclion. Since Fi •• pecified .. a ro!alion F <: S, " 
' .• " S,. If is the ldidly of Ih. f\l!lCtien (or. eq"'valenlly. F i, a 
rUDelion oh vatiJ.bl<'S). 

Vlriule A nlmod indexing dc"ice lhal auumes bul one >1llue II~. For 
uample, a vari.\bk u ilIal range. """I' the .lements s of S;. varilble ~ 
ilIal ratIF 0 ... ' lilt ~Ie""",u , of T. ~ valuos of u d .... ou .kmenlJ or 
S, lhe values of 0 denote tlemenlS of T; in ge.....t •• ....acr ( u, ... u.) 
of" >'Uiahlcs indeuM .1e ..... nlS of S, x , ,. X S. arid ;IS valll.lilt-and for 
,..tupla (s" .. I.) e S , ,, ... X S •. 

Class.eJ of Ftmol\oftt F~iol\S ate oI'Ien tlassified by Ihtir domaill/l1IJIBO 
for exampl., 'Boolean Funroo ... • of a variable ... uming values {(I,l f (or 
'True/FaI<e') and having possible values (O.I) ; an ;nttger.atilhmetK: 
fu""lion (of a variable with integ •• val .... ). FllII<tioD5 are AII-O CIAllified 
aa:ording 10 lhe number of v.riable. n .. d. d 10 ;!\d.x their domain, Thul 
F(Il);. a I place fUllction. 

AsoerIQri< Lot:k: (In COntrail 10 command logics and quell;on lolies 
considered in tbe leXI). A language logetlw:r wilb rulH for usage (IYOW) 
and inference (see bolo"'). Slal."",nlS in lbe lan&uage an: si"'~ ..emanlK: 
interptelatiorut; eMllI'IOILly It denOlin, relatioM and rolldiliollS WI hold 
in 0Jle or mOR Sotll. 

Propoo;Illaa p lin a IInIUIF) A Wlemeol liU " is red' or', II married 
to " atId inlerpreltd, if Itllt, ali 'S. X" or '(s.r> eRe S " r , 

"'"ital. P An adjeclive. Eqwlignificantly, !he name for I (usiWLy 
partial) fuDOtion from a set S to U e! of truth valu ... Commollly. 1110: lrutb 
,...r"",,1 is UlU~ 10 be 11.(1) (indicali"ll 'true' and 'fw') but thil il nOI 
al"'lIyl \he elK (..e, for .umple. lhe Fuzzy .. ta in Appendi. C). If II ill 
variable indicating members. J . of a "I, S, then p(u) _ Tru" 11 a OM p!"et 
pr-e<iica,. , tal.menl. me.ning thatlhe poinled al ,Iemenl has lhe p,opmy 
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'1M CyMrnellrJ of }/umon uarnitot anrl Perf"'mtlIIce 

M~Ira- MlmemlllcaJ I ........ A graph i. a l!rucnU1: coolillizl& of 
Mdu (drum IS points) and C(lnnt<:,ing <Nrs lhal ;oin .orne Of all of the 
nodes. In a rlir«l61 graplr tbe . rcs &n\ lliroctional ond oflen called e</xe •. 
Both nodes and "'t« &n\ labell'" (for <urnpl<-. nodes may "'"",,,HI 
members or a group; "'gt:<. pallts of communUtion bel .. ...,n the memo 
bers). Formally a direct'" pph is I binary ",lalicm on • !Ofl of nodes. 
Though pp/1$ a", often invok«l. ramiliorily ";th lhem ;, nOi <$Mnt;"!. 
Tho int<=t'" ....00- .bou]d COMull C Berte', T1w Tlttary 0/ GNlpM 
(Mcthueo, 1962) and B..uk..- and Suly', Flniu Graphl IDId Nr/MWis 
(McGraw·Hin, I96$). (lcxaoionaUy,,-c rtf.r to G/IIIIa " 'Itb the rne.an.ing 
gi..,n in:- I'-'y or D«isioIr "17tIoI,. Apia. ~nlc b.:Ickgroutxl kno .. '\. 
edge is ~, bul mode .. intrisued by Ou>< Theory " i ll fiDeI L_ 
and Raiffa'. GI1IIVJ anJ ~1oIrl (W iley. 1951) $Iil1 the ...... , readable 
and in/"ormali.., "'ference. 

!\tl$ceD_ Statiltltal T ...... u .... I •• ~ n,.n_al '""'''' 
The following commen'" afe .uperf\ci.al but easily upnt ... by reference 
to any elementary S!.Ii.Ii", tnt book. Th. nlNlt of a set 01 o~tiolll 
;. thei r .,-crago (Iri lllfMu.: mean) ..... h>e. The .,,,/tmrr i. an inde, of 
"",ncr about tile mean (u~ually the IItl11dDrrl dt!:;Q,ItNr. abbrcviat ... as SD 
is cited ; tru. quantily ;, the "'lUll.., rOOl of the VlrilllCC). A lignifict._ 
level (cited " , a probabilily Of I pefccnlOSC) i. attachod to lUIy serious 
COmmen, 0' finding ; tbe laual lllllucs'l( I r. I nd 0'] r. (or p'" 0-01 and 
p ... 0'001 ). Thus an assertion thaI any numerical qUlntity is lignitlcanl 
al the 0·1r. level (or 0 ,001 ~ p) means thal Ih. quanlily mighl bve 
.... urn ... this ,'alue hr>phuardly or random ly " 'ith I ~ha_ in llXXJ 
Statislioall<$lS arc emplnyed in ".,in& hYPOl h~ aboul absolute va1\ICS. 
difJ~"'"O'J belween mun values. and IUtuh (for exam ple, 'the dilTer._ 
is significanl a l the 0'1 r. le".I ·). CorrdarlOll codlide nu rtlCtuure the 
UIIdin:cted (olher lhlll random) . $$Odllio n belween quant;tic:I ; or>« 
again. correlation. ITe quoled logether wilh a properly calculll'" I.,-cl of 

significaoce. 
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