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— p-extending partial applications

(( A A ebek_1)---€0) =

k
Ao A (L
el el
(( A...A ebek_l)...eg )~|—(n—k‘)
1 n

Hn—k—1))...#0)

— (-distribution

(..(A..A(esep)er)...ep) =

' (g&%eael>...en)(uwebel)
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— head forms

Wt = #i| A NG (hti)...t)

T

hlt = #i| A A@...Qht ...t

n T

r>0,n=>0

h denotes a head expression
t1...t, denotes tail expressions

— head normal forms

hnf = AN (o (Fit). . t,)

n r

hnf = A ANQ...Q #i¢...¢,

n T




Typical head form of a \-expression

Ao

Ay
apps ]
Q, Qg

[A As Ay

VA

lambs )
A5 Ag A7
Ag A1g
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Distributing cuts over the branches of the spine

Ng—Ar—A]
B
} Gy |y e 40
[ A Ay A |
WLcwﬁA —Q
| |
As—Ag—A- AQD
Ag—A—N—A, Ag} G
Q5 Qg—Q—Q- Ng—Ng—Fi




Distributing cuts over the branches of the spine

| \ \
#\As%mm} R
cut B [ Qg—Q,—@Q,
Ng—Njg—#i

Ag—A—N—AL Agg



The head form after having completed all (-distributions
and expanded all cuts along the spine

|
‘ ‘ % \5 \ { \ \
(+3) (+3) +2) | D +2)
\
o g AT AT e bR

? ;

|
|



Continuing with substitutions in the head

} S 4 7 8
} (+3) ‘(+3> ‘(+3> ‘(+2) ‘(+2) ‘(+2) ‘ ‘ }
‘L Ay A A A A Ay



Continuing with substitutions in the head

Gy,
}(+3) \(+3) \(+3) \(+2) \(+2) \(+2) ‘
A A A A A A

(b) selecting with }
index 77t = #4 | [ |os |os oo

|

|




Continuing with substitutions in the head

| Qg —Qy—Q—Q— Qe —Q,
[ e @y e |6 |6 |
A A A A A A6

(b) selecting with | y—Qs—Q—Q,
index #i = 4 +3) (3 |3 |2 |
AN A—Ny—€

cut A




A fully head-normalizing SECD-machine

Substituting deBruijn indices in head positions
(2a0) (S, v:E, #(j+1):C, D, u) — (S, E, #j:C, D, u)
(20)( S, [F'e]|:E, #0:C, D, u)
— (S, E',e:nil, (E,C, D, u), u)
2c) (S, v E, #0:C, D, u) = (#u—-1u"):5, FE, C, D, u)

Rearranging applications on C

3)(S, E, Qeje,:C, D, u) = ([Ee,]:S, E,ef:@Q:C, D, u

Entering naive (3-reductions
(5a)(eq: S, E, Ney:@Q:C, D, u)
— (S, eq: E ey :nil, (E, C, D, u), u)

Dealing with unapplied abstractions in C
(4)( S, E, Aey : C, D, u)
— (S, (u+1):E, ey:A:nil, (E, C, D, u), (u+1))

Reducing closures on S

5O ([E'€]:8S, E, C, D, u) — (S, E', ¢ :nil, (E, C, D, u),

Dealing with abstractions on S and apply nodes on C
(M (Aey: S, E, @Q:C, D, u) — (S, E, Ney : @:C, D, u)

Reconstructing abstractions in S
8)(ep: S, B, N:nil, (E', C", D', u), u)
— (Aep: S, E', C', D', o)

Reconstructing irreducible applications in .S

6)(ep:e,: S, E,Q:C, D, u) — (Qeye,: S, E, C, D, u)



Rules that effect reducing tail closures

(9) (66:6&3‘97 E, @:C, D, u)‘ea:[EleéL]
— ([E'e ]:e: S E, Q" :C, D, u)

(10) (eq:ep: S, E, Q@7 :C, D, u)|e, # | E €]
— (Qeye,: S, E, C, D, u)

(these rules must be squeezed in between rules (7) and

(8))
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Additional state transition rules for an applied A-calculus

e =5 #i|pf|const]| <eyer...ep > |ANey|Qepe, || Eel
— pfe{+ —,...,A, V,..., head, tail,...}

—

const = numbers, booleans, chars, free_vars,...

examples:

(num: S, E, +:Q:C, D, u)
— (S, E, {+num} :C, D, u)

(num2: S, E, {+numi}:Q:C, D, u)
— (num2+numl1):S, E, C, D, u)

([E'e]:S, E, +:Q:C, D, u)
— (S, F', ¢ nil,(E, +:Q:C, D, u), u)

([E'€]:S, E, {+num}:Q:C, D, u)
— (S, F', € :nil,(E, {+num} :Q:C, D, u), u)

([E <eger. >1:8, E, head : @ : C, D, u)
— ([E'ey]:S, E, C, D, u)
([E <eger. >1:8, B, tail : @ : C, D, u)

ﬁ([E'<e1 >1:8, B, C, D, u)



Another fully normalizing head-order reducer

Thor + (S, B, T, u, dir) — (8", E', T', u, dir)

(1) (S, E, @epey,
(2) ([E"€']: 5, E, Ae,
(3) (S, B, Ae,
(4) (S, v:E, #(i+1),
(5) (S, [Eel: E, #0,
(6) (S, u': B, #0,
(7) (A5, — e

([Eel]:s7 E7 €0, U, l)

(S, [E'e]:FE, e u, )

(A:S, (u+1):FE e, u+1

(S, E, #i, u, |)

(S, E, e, u, |)

(S, —, #u—1u), u, 1)
(S, —, Ae, u—1, 1)
(S, —, Qeger, u, T)
(@:ey: S, E' e1, u, |)

(—, —, e, —, done)



