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Procedural Program
Let z be initial value
Let z’ be final value
Let § = (2/ > =)
Let P = [5:::::-!—1)
=(=z+1)

Conclusion:
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Circuits are predicates
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Parallelism is conjunction
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(z=anb) & (d=yVve)
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Shared Variables

(ﬂ‘::ﬂhb}& (y==z) & (d=yVve)

=(d=(u.ﬁbjl"u"c] & (Ezﬂ:ﬂ”‘ﬁ"b]
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Hiding is 3
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dr,y. (z=y=anb
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= (d=(anb)ve)
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Shortcircuit is & problem
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y=-x
&=y

= False

which satisfies all specs

F false = 5 for all §
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Solution: three-valued logic

1 means “shorteircuit”
-L=1, Laz=1, etc.

Fy==-y = y=.1

Moral:

Don't ignore errors.
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Sequential Programming

Let = be initial state
Let =’ be final state

Let L be infinite failure
IT does not change the state

Ifdz“f[x;&¢=~:’=;)
(P,Q) does P then @

(P,@)(z,2") ¥ 39.P(z,y)&Q(y, =')
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Problem
((.rr.’ £0),(z= n)) — False
Solution

All programs P satisfy

healthiness conditions

F P(L,z'), all '

FP(z, 1) = Pz, 2), all =/
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LAWS

(11,P) = P=(P,II)
((P.QLH} = (P, (Q.R))
({Pv Q), R) = (P,R)v(Q,R)

(P@vR) = (PQ)v (AR

A74 F10

Prolog
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PROILOG programs are predicates

Let & be the mitial substitution

Let ¢ be the sequence of answers
1 denotes infinite failure
| | denotes finite failure

NO(,ONVE(0EL = o =[]

YES(O,)E (61 = ¢=[0])

234 FH

Prolog7 o '3 LOPBEERAATSHY,
L, MOoNS L EEK, TOEY
HEE LTIl - TV AL —BREVIEOEE
FTRESIEMHETELOTT, £0 LK
LA —iRic 8 LRI d. Prolog7o
TFLOERE E, EROSEOBRLEA
ToET. Thidg—ofATRE ROt
ADF|, BRI THRMOEAE bISEH
SHDTT,

ZoT, TXTOProlog7o¥ZLOHPT
LB 2O o S LEESETHILEN
TEET, 120 HREEMACLHTERTS
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append(X,Y,Z)

Let 6= “z=[1,2]"

Then ¢ =

“x=[] ,¥=[L2 ,2=[L2
“x=[1] ,¥y=[2 ,z2=[12)
“Xx=[1,2] ¥=[] ,Z2=[L2)
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PROLOG or (;) is append
(P;Q)0,0) E
3X,Y. P(8,X) & Q(8,Y)

& append (X,Y,6')

where append ([1],Y, 2)
append ([ ],v,Y)
append ([X|Xs),Y,[X|Zs])

il append (Xs, Y, Zs)
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LAWS
NO; P = P =P; NO
(P;Q); R = P;(Q; R)
(PvQ);R=(P;R)Vv(Q;R)

P;(QvR)=(P;Q) Vv (P;R)
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PROLOG and (,) is concat
(P.Q)(0.6) %

X,Y. P(6,X) & eachg(X,Y)

& concat (V,¢')
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LAWS

(YES,P) = P = (P, YES)
(P.Q)R= P,(Q,R)
(NO,P}) = NO
NO = (P,NO)
(P;Q).R = (P,R);(Q,R)
(Pv@),R = (P,R)v(Q,R)
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Cut* is truncation
XA
3X. P(6,X) & trunc(X,d)

where trunc ([J.], Y)

trunc ([ ]1[;)
trunc ([J{ |Xs), [X ])

* slightly simplified
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LAWS
P!l = p!
(P;Q)! = (PLQ)!
(P} = (PQV!
VES'=YES NV = NO
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Negation is not illogical

~ P06 ¥

Iv. P(6,Y) & neg (4,Y,4¢')

where

neg (E, [1], .Z)
neg (6.[1.0])
neg (0,(¥1¥s],{])
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LAWS

~YES=NO ~ NO=YES
~P = (~P)! =~ (P)

~(P;Q) = (~P~Q)

~ true = ftrue

pX. ~X = true
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Or — Parallel
(PIQ)(0,0) ¥
X, Y. P(0,Xx) & Q(6,Y)

- & inter (X,Y,¢)

where inter ([1],Y,2)
inter ([ ],Y,Y)
inter ([X)Xs),Y,[X12])

if inter (Xs,Y,2)
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(PlQ) = (QIP)
P|(QIR) = (PliQ)IR
P;Q = (PIQ)
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append (X,Y, Z) = inter (X,V, %)
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