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Cursul 3: Anexa: TDA pentru calcul A
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Cursul 3: Anexa: TDA pentru calcul A

ﬂ Introducere

© Lambda-expresii
© Reducere

O Evaluare

e Limbajul lambda-0 si incursiune in TDA

@ oA
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TDA
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Notatie

— Folosim notatia:

@ AXyAXo....AXn.E = AX1Xo... Xpn.E
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Elemente TDA

— Pentru definirea unui Tip de Date Abstract avem nevoie
de:

@ Constructori de baza — un set minimal de functii, prin
aplicarea (eventual, repetata) carora se poate construi
oricare element din multimea de valori a tipului.

e constructorii de baza construiesc valorile.

@ Operatori — setul complet de functii care pot lucra cu
valorile din tipul de baza.

e operatorii arata ce operatii putem face cu valorile.

@ Axiome — definesc rezultatul operatorilor pentru toate
posibilele valori (ne ajutam de constructorii de baza).

e axiomele arata ce rezultate obtinem din operatii.
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TDA Bool

Specificare

T: — Bool

- Constructori: F- _ Bool

not: Bool — Bool
- Operatori: | and: Bool? — Bool
or:  Bool? — Natural

not: not(T)=F
not(F)=T

. Axiome: and: and(T a):
and(F,a) =

or: or(T, a) = T
or(F,ay=a
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TDA Bool

Implementarea constructorilor de baza

S

2 Intuitie: selectia intre cele doua valori, true si false
@ T =gt AXYy.X
@ F=y4etAXy.y
@ Comportament de selectori:

e (Tab)— (Axy.xab)—a
o (Fab)— (Axy.yab)—b
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TDA Bool

Implementarea operatorilor

@ Not=y4et AX.(X F T)
@ (notT)=AX.(xFT)T)=(TFT)=F
@ (notF)—- AX.xFT)F)=(FFT)=T

@ and =g AX y.(Xy F)
e (andTa)— (Axy.(xyF)Ta)—(TaF)—a
e (and Fa)— Axy.(xyF)Fa —(FaF)—F

@ Or =g AXy.(XxTYy)
e (orTa—-Axy(xTy)Ta—-(TTa—-T
e (orFa—Axy(xTy)Fa—(FTa —a
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TDA Bool

Conditionala if

-Operator: | if : Bool x Ax A— A

a

if(T,a,b)

- Axiome: if(F.a.b)

@ Implementare: if =4 Acte.(cte)
e (if Tab)— (Acte.(cte)Tab)— (T ab)—a
e (fFab)— (Acte.(cte)Fab)— (Fab)—b

@ Functie nestrictal
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TDA Pair

Specificare

- Constructori: | pair : Ax B — Pair

fst: Pair — A

-Operatori: | o pair 4 B

: .| snd(pair(a,b))=>b
Axiome: fst(pair(a, b)) = a
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TDA Pair

Implementare

2 ‘ Intuitie: pereche —functie ce asteapta selectorul,
pentru a-l aplica asupra membrilor

@ pair =gt AXy z.(zXxY)
e (pairab)— (Axyz.(zxy)ab)—iz.(zab)

@ fst =def /’Lp(p T)
o (fst(pairab))— (Ap.(p T)Az.(zab))— (Az.(zab) T)—
(Tab)—a

@ snd =def )Lp(p F)
e (snd (pair ab)) — (Ap.(p F)Az.(zab))— (Az.(zab) F)—
(Fab)—b
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TDA List

Specificare
.| onil: — List
- Constructori: ons: Ax List — List
car: List\{nil} — A
.| cdr: List\ {nil} — List
‘Operatori:| e List— Bool
append :  List? — List
- Axiome:
car: car(cons(e,L))=e
car: cdr(cons(e,L)) =L
null? null?(nily=T
null?(cons(e,L)) =
append :  append(nil, B) B
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TDA List

Implementare

\‘/

O | Intuitie: listd — pereche (head, tail)
@ nil =def Ax. T

@ COons =y pair
@ (consel)—(Axyz(zxy)el)—Az.(zel)

@ car =gy fst
@ cdr =4 SNd
@ null? =4t AL.(L Ax y.F)
o (null? nil)y — (AL(L Axy.F) Ax.T) = (Ax.T ...)—T
e (null?(consel))— (AL(L Axy.F) Az.(zel))—
(Az(zel) Axy.F)—-(Axy.Fel)— F
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TDA List

Implementare append

@ append =y
AAB.(if (null? A) B (cons (car A) (append (cdr A) B)))

- Problema: expresia nu admite forma inchisa! — vezi
eliminarea recursivitatii textuale.
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TDA Natural

Specificare

zero: — Natural

-Construetori:| o Natural — Natural

pred : Natural\ {zero} — Natural
- Operatori: | zero?: Natural — Bool
add:  Natural? — Natural

pred: pred(succ(n))=n
zero?: zero?l(zero)=T
- Axiome: zero?(succ(n))
add: add(zero,n)=
add(succ(n),m) succ(add(n,m))
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TDA Natural

Implementare

@ Intuitie: numar — lista cu lungimea egala cu valoarea
numarului
@ Zero =y nil
@ succ =yt AN.(cons nil n)
@ pred =45 CAr

@ Zzero? =y nUll

@ add =4 append
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