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lessall(X, L) (= compute X {all(L)
where X is a number and
L is a list of numbers.
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P(all(L))=true, if L is the empty list.

P(all(L))= P(head(L)) and P(all(tail(L))),

if L is a non-empty list.
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lessall(X, L) (= if empty(L)

then true
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lessall(X, L) (= if empty(L)

then true
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Transformation Rule
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Quick Sort
Selection Sort
Merge Sort
Insertion Sort
Exchange Sort
Bubble Sort

(a) Darlington( & Clark) D 5 %

— Selection Sort —— Exzchange

So
Selection Sert Exchange So
Insertion Sort —— Bubble Sort
Quick Sort
Merge Sort

(b) Green & Barstow ™ & 5

rt

B-3 v—b Ty X208/

b5.

7o/ A BHORSEEINIHBET LT Y X4
HHETHB. ChicoTi}, EEY -+ - TaaY
ZXLDBE /S MEEBRBEELTHS. v — oKW
HABEROESIKERETS. Tabb, EAohi)
2 PEREENRZTXTOHEAGEDI BEHLREDD
DEBUHRTCEAELZS. CHICHT23EBTFR S
ZRRABCECHEIRBCEICEY, —DDHED
SXFXINY—F - TATY) XL ABHETEXZ, X
iz, ZOEEAROERIE-TY —F  THTYX
LEAETES. k3, BLIKERICLDRENS
ik % & 3. Darlington (& Clark) fERI? 19,
X Green & Barstow (81920 2 -3 1< /R
7. ZORRMESIERCREINTOTERDIBE
Wiz, o, BESERESOCHEHLIZELL.

X DERAT, potD TS5 s BHELEDE
AEHE LTI, EZTROLOHMHHS.

@ ETAREEROZTE, HICRBEROBRERLY:
ETRELERE LTE R LT SN0 REA4ER
FEEBMERTHS (KL, FIBI DV TIESETL
$» KRC 3, ChEEEETTEIEEENTE
TW3). RERERRRRIIETRETH-T, &
Btk > T EEETHOETARLTBENARZ
BHETBRTENTES.

@ WMEF-2BORMLNL 5L UEEROR
AR PR TRBAEEER LT F—2 8
Bh-BAK, ERick-TEhh oL EG&HT
BEEEHTXL7F—2MEBHTIIEMNTES. K
DL EPHHS.

YR PRI Z

cFa——oHENy Ty, NIZK

CEEEREFa —o 2R



1324 % #

eqnlist.prexp

APPEND([], Y) <= ¥

APPEND(A :: X, Y) <= A :: APPEND(X, Y)
APPEND3(X, Y, Z) <= APPEND(APPEND(X, Y), 2)
start

TYPE IN INSTANTIATED L.H.S. BASE CASES FIRST
append3(nil, y, z) end

APPEND3([], Y, Z) <= APPEND(Y, Z)

NOW TYPE IN RECURSIVE BRANCHES

append3(a :: x, y, 2) end

HOW DOES

APPEND3(A :: X, Y, Z) <= A :: APPEND3(X, Y, Z)
LOOK TO YOU

ok

FINISHED

prexp

APPEND3([], Y, Z) <= APPEND(Y, Z)

APPEND3(A :: X, Y, Z) <= A :: APPEND3(X, Y, Z)
APPEND([], Y) <= ¥

APPEND(A :: X, Y) <= A :: APPEND(X, Y)
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ZhidB® 7o/ 5 v SOEREBERTDDY
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+ BT L HREBABLER > TRWIEWL., 2 -
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(1) ZAP

Feather ® ZAP {2, unfold/fold FRDOER
a5 ANOIEHEENET IV RTFLTHD, B
FigMOBEMNE. HME LT, folding OEREE
703, ZORDYCEBBEOTHEINE F0s 54
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start

def

var N : num

var L : list num

+++  sum(list num) <= num

--- sum(nil) <= 0

--—- sum(N :: L) <= N + sum(L)

+++ squares(1ist num) <= list num

--- squares(nil) <= nil

--- squares(N sz L) <= (N * N) ::

++ sumsquares(list num) <= num

--- sumsquares(L) <= sum{squares(L))

end

context
unfold

squares(L)

sumsquares sum squares
using sumsquares
Temmas commutative +
transform
goal sumsquares(nil)
goal sumsquares(N ::
end
delete
end
stop

L) <= $$(N, sumsquares(L))

sumsquares (L)
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53 Fuv=27 ThHB. EHRARHE
HMHUTHY, FHEYE S0 s 5 2 d
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LIBRA @=2%8f. D233
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§5&, LIBRA 2ssEfTRef] & SLEFHIR
DOFEH 5 & D% FE L TR %
523.
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RLUTWA%. FicE@Bfloa g
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Rule Compiler Rules

a:'P —+ Q' A FreeVars(P)=S; A FreeVars(Q)-Sa=351
— a:*Satisfy(V So[P = 35,{Q]))’

a:'V S[C = Q|' A Y€ conjuncts(C) A NoVarsOf (v, S)
— a'CL=VSIC=QI'A class(Cy)=conjunction
A y € conjuncts(Cy) A y & conjuncts(C)

a:'V SofC = QJ' A y € conjuncts(C) A y:'z==t" A € So A NoVarsOf(t, S)
— aVS[C= QJ/S’’ AZES A x'z/t' ANZESe
A y & conjuncts(C)

¥V SolC = Q) A a € conjuncts{C) A a:'z €L A 2 € So A NoVarsOf(¢, S)
— pVzlz€t = [VSo[C = QJI' A € So A a € conjuncts(0)

a:'Satisfy(C = R)' — a:'if Test(C) then Satisfy(R)'

a:'Satisfy(P/Sa) A VE So A yi'z/t!
— a:'bind Sy do Satisfy(P) A 2€S; A w:'z — ¢!

a:*Satisfy(3 So[P])' A yE So )
— a:'bind S5, do Satisfy(P)' A € S; A z:'y +— (NewObject)

a:'Satisfy(C)' A class(C)=and A P € conjuncts(C)
—~ class(a)=block A Q € steps(a) A Q:'Satisfy(P)

a:*Satisfy(Vz[z €S = R])’ — a:'enumerate z in S do Satisfy(R)’
a:'f(u)) = a:'(GetMapu f)
a:*Satisfy(f(u)=v)' — a:'(ExtendMap u fv)'
a:'Satisfy(p(u))’ — a:'(EztendMap u p Truc)
a:'(EztendMap u class v)' — a:'(Ttransform u v)'

a:'(Exztend Map u class v)’' A 6 € steps(P) A z:'u — (NewObject)*
— z:‘u +— (Tinstance v)' A a & steps(P)

class(a)=conjunction A class(C)=conjunction
A a € conjuncts(C) A P € conjuncts(a)
— P € conjuncts(C) A a & conjuncts(C)

a:'C = Q' A Null(conjuncts(C)) — Replace(a, Q)

-6 CHI o#fla v/ ef 57
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Tl : Define new relation ROUTER_NETWORK * (location, location)
T2 : Define code to 1) compute the transitive closure of the
router network, and 2) explicitly store each connection as a

ROUTER_NETWORK * relation

T3 : Replace each reference to LOCATION_ON_ROUTE_TO_BIN with

reference to ROUTER_NETWORK *
T4 : Remove LOCATION_ON_ROUTE_TO BIN from program

T10 : Simplify expression (not not p => p)
T11 : Simplify expression (p and p => p)

T12 : Define new relation PACKAGE_LIST (packages, switch)
T13 : Define maintenance code for PACKAGE_LIST :'add-package,

delete-package

T14 : Insert maintenance code at point where package destination

is created

T15 : Verify package entrance to router is equivalent to package

creation

T16 : Verify no change to PACKAGES_DUE_AT_SWITCH between package

creation and entrance

T17 : Move maintenance code from creation code to entry code

T30 : Define array of linked-lists, one for each switch
T31 : Replace relation access with 1inked-1ist access

E-7 GLITTER OZHF4a 5

SROLTLTFERECEHBRATERINRTNE D
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