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M TARTU ULIKOOL

Tugev normaliseerimine

® Tugev normaliseerimine:
Lihtsalt tiiiibitud A-arvutuses A— on iga S-reduktsiooni jada 1oplik.
® Moned lihtsad jareldused:

® Termide vordsuse kiisimus on lahenduv.
® Piisipunktikombinaatorid ei ole defineeritavad.
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M TARTU ULIKOOL

Laiendus: toevaartused

Tiiiibid: T =...| Bool
Termid: e == ... | true| false | if eg then e; else ez
Vadrtused: v :=...|true| false
Tiilipimisreeglid:
I' I true : Bool T' |- false : Bool
I'Fe:Bool I'Fer:7 I'Fex: T
I'-ifegtheneelsee; : 7
Véaartustamisreeglid:

iftruethenejelsees — e
iffalsethenejelsee;, — e
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M TARTU ULIKOOL

Laiendus: thiktiilip

Tibid: T u=...| Unit
Termid: ex=...|()
Vadrtused: vu=...|()
Tiilipimisreeglid:
T (): Unit

Vaartustamisreegleid ei ole!



15

M TARTU ULIKOOL

Laiendus: paarid

® Tiilibid: Tu=...|TL X T2
® Termid: ex=...|(e1, e2) | fst | snd
® Vadrtused: v:i=...| (v1,v2)

® Tiiipimisreeglid:

I'ter:mm The:m
PH(e,e): T X2

I'Fe:mixm TI'Fe:T1 X7

I'fste: 7 I'snde:m

® Viartustamisreeglid:

fst(e,e2) — e
snd(el,ez) — €2
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Laiendus: summatiiiip
® T{iibid: Ti=...|Ti+ T
® Termid: e =...|inl | inr | case(eo; z1.€1; Z2.€2)
® Vidrtused: v :=...|inlwv; | inl v,
® Tiiipimisreeglid:
I'te:m I'ke:m
I'Finle:m + 7 I'Finre:m + 1
'treg:mm+m INami:mbe:o DNo:mbe:o
'k case(eo; @1.€1; 22.€2) 1 O
® Evaluation rules:

case (inl eo; z1.e1; 22.€2) —  ei[z1 — e
case (inr eg; z1.e1; T2.€2) —  ex[x2 — eg)
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Tuubituletus

® Church’i-stiilis A-arvutustes sisaldavad A-termid piisavalt tiiiibiannotatsioone
ning tiiiibikontroll ja tiilibituletus on lihtne.

® Curry-stiilis siisteemides on termid ilma tiiiibiannotatsioonideta ja tiitibid
on termi korrektsuse predikaadid.
e (Jldjuhul on Curry-stiilis tiiiibisiisteemides tiiiibituletus (ja ka tiiiibikon-
troll) lahendamatud iilesanded.
® Teist-jarku A-arvutus.
® Kuid lihtsamate siisteemide jaoks on tiitibituletus voimalik.

® Lihtsalt tiiiibitud A-arvutus.
® Hindley-Milner’i poliimorfism.

Varmo Vene Funktsionaalprogrammeerimine Stigis 2024
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Curry-stiilis lihtsalt tiitibitud A-arvutus

® Tiiibid (sama kui A— a’la Church):

T = « tiibimuutuja
| 7= funktsioonitiiiip

® Termid (sama kui puhtas A-arvutuses):

e = =z muutuja
| ee aplikatsioon
|  Az.e abstraktsioon

® Tiilipimisreeglid:
z:oke:T

Tz:7kax:7T I'kXz.e:o—T1

I'tey:o—>71 The:o
I‘I—elegzr
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Curry-stiilis lihtsalt tiitibitud A-arvutus

Téhistused:
® 3,5,... tiilibisubstitutsioonid
* 71— 3S[r = S(7)];
*I'-T"«<— 35SV D S(I)].
Definitsioon: (T', 7) on termi e printsipiaalne paar parajasti siis, kui
i) Tre:T
) MEe:rT'<—=T =TI A 11
Kinnise termi e printsipiaalses paaris (@, 7) olevat tiiiipi 7 nimetatakse
printsipiaalseks tiiiibiks.

Teoreem: Iga tiilibitava termi e jaoks leidub printsipiaalne paar (T, 7).
See paar on unikaalne tiilibimuutujate imbernimetamise tapsuseni.
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THitibituletus A— a’la Curry jaoks

THiiiibituletuse algoritm:

® Annoteerida iga alamavaldis ja muutuja siduvesinemine unikaalse tiitibimuu-
tujaga.

® Genereeri kitsenduste siisteem kasutades jargnevaid reegleid:

z° e’ Iz*Fef = F
TFzf = {a=p} Tz ef) = {y=a— BJUE
Thef = B THef = B

TH(ef el = {a=8—7}UEBUE;

® Lahenda kitsenduste siisteem leides selle kdige tildisema unifitseerija.
® Kui seda ei leidu = term ei ole tiiiibitav.
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THitibituletus A— a’la Curry jaoks

[ (}\:I:"‘l _()\yaz .(}\z“:“ .(:c"‘4(y°‘5 zcze)&)ﬁz)w )72)73
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THitibituletus A— a’la Curry jaoks

291 ()\yaz'(Aza3.(ma4(yasza6)ﬁl)52)71)"/2
[ (}\:I:"‘l .(Ay"‘z.()\zaf‘.(x"“‘(y"‘f’ zaﬁ)ﬁl)ﬂ2)71)72)'73
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THitibituletus A— a’la Curry jaoks

mal’ yaz [ ()\Zots.(za‘t(yas Zae)/sl)ﬁz )’11
291 ()\yaz'(Aza3.($a4(yasza6)ﬁl)52)71)"/2
[ (}\:c"” .(Ay"‘z.()\zaf‘.(x"“‘(y"‘f’ zaﬁ)ﬁl)ﬂ2)71)72)'73
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THitibituletus A— a’la Curry jaoks

2%, 4%, 2% F (2% (y*02%0)P )P
2%, 4% F (A% (2% (570 2% )PPy
2% (™2 (2% (24 (0 2%0)P1)Pe ) )
F (2% (g™ (A2 (%4 (5 2°0)Pr)Paym ey
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THitibituletus A— a’la Curry jaoks

kg™ ['F (yosze)P1
2%, 4%, 2 (2% (g7 2%0) PP
27,y F (0™ (2% (y270) P )P
27 (g™ (A2 (e (57 2°0) PP ) )
- (O (% (@ (g 2%) PP )
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THitibituletus A— a’la Curry jaoks

TF y* T 2
kg™ ['F (yosz%e)P1
2%, %, 2 (% (57 2%0) P )P
27,y F (0™ (2% (y270) P )P
27 (g™ (A" (e (57 270) PP ) )
- (0w (S (@ (g 2%) PP )
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THitibituletus A— a’la Curry jaoks

aer TRy T 2
'kz* = F ['F (yosz%e)P1
2%, 4", 27 (2% (g™ 2%0) P )P
27,y F (0™ (2% (y270) P )P
27 (g™ (A" (e (57 270) PP ) )
- (0w (S (@ (g 2%) PP )

Kitsendused:
Ei = {ai1=oa4}
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THitibituletus A— a’la Curry jaoks

y*? el
zaer  THy™ =B TFz%
'z = B ['F (yosz%e)P1

2%, 4%, 2% F (2% (y*02%0 )P )P
2%, Y% F (2% (2% (372 2% )P )P
2% (™2 (2% (24 (0 2%0)P1)Pe)m )
F (2% (g™ (A2 (%3 (5 2°0)Pr)Pay T ey e

Kitsendused:
Ei = {ai1=oa4}
Ey = {ax=oas}
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THitibituletus A— a’la Curry jaoks

y*2? el 2% el
aer  ThHy™ =B TFz* = B
'z = B ['F (yosz%e)P1

2%, 4%, 2% F (2% (y*02%0 )P )P
2%, Y% F (2% (2% (372 2% )P )P
2% (™2 (2% (24 (0 2%0)P1)Pe)m )
F (2% (g™ (A2 (%3 (5 2°0)Pr)Pay T ey e

Kitsendused:
Ei = {ai1=oa4}
Ey = {ax=oas}
Ez = {az=oas}
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THitibituletus A— a’la Curry jaoks

y*2? el 2% el
ser  THy™ =B TF™ = &
'z* = B I‘I—(y"‘-”z"‘e)ﬁ1 = F,

2%, 4%, 2% F (2% (y*02%0 )P )P
2%, Y% F (2% (2% (372 2% )P )P
2% (™2 (2% (24 (0 2%0)P1)Pe)m )
F (2% (g™ (A2 (%3 (5 2°0)Pr)Pay T ey e

Kitsendused:
Ei = {ai1=oa4}
Ey = {ax=oas}
Ez = {az=oas}
Es = {as=oas— P1}

J B> U B3
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THitibituletus A— a’la Curry jaoks

y*2? el 2% el
ser  THy™ =B TF™ = &
'z* = B I‘I—(y"‘-”z"‘e)ﬁ1 = F,

T, Y2 223 | (g4 (y*s270)P1)P2 = [y
27,y b (A (% (g™ 270 )Py P
27 F (W™ (A2 (274 (y527) PPy )
- (e (g (% (%4 (57025

Kitsendused:
E1 = {a1=oa4} Es = {as=p1— B2}UEIUE,
Ey = {ax=oas}
Ez = {az=oas}
By = {as=as— p1}

U B2 U E3
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THitibituletus A— a’la Curry jaoks

z*t e’

I“|_$C¥4:>E1

y*2 el

z* el

Ty = B Tk 2% = B

Tk (y*5z%¢)Pr = B,

130(1, yaz’ Zcx3 l_ ($a4(yasza6)ﬁ1)ﬁ2 = E5

T Y2 b (Aza3.(za4(ya52‘16),51)ﬁZ)'Yl = Fg

291 ()\yaz .(}\z°‘3.(a:°‘4(y°‘5 zae)ﬁl)ﬁz)n )72

[ (Am“l _()\yaz .()\z"‘3 .(:c"‘4(y°‘5 zae)ﬁl)ﬁz)’h )72)73

Kitsendused:

&
[T

{o1 = s}
{oz = as}
{as = as}

{as = as — B1}
U B2 U E3

Es
Eg

{aa =p1 — B2} UE1UEy
{71 =az = B2} UEs
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THitibituletus A— a’la Curry jaoks

y*2? el 2% el
ser  THy™ =B TF™ = &
'z* = B I‘I—(y"‘-”z"‘e)ﬁ1 = F,

T, Y2 223 | (g4 (y*s270)P1)P2 = [y
%, Y2 | (A2 . (24 (y*5220)P1)P2 )" = [y
% (Ay®2.(A292. (24 (y@5 220)P1)P2 1) 12 = |,
- O™ O™ (e (% (g 220 )

Kitsendused:
E1 = {a1=oa4} Es = {as=pB1— P21UEIUE,
By = {az=as} EBs = {y1=oa3— B2}UEs
Ez = {az=oas} Er = {y2=ax—71}ULEs
By = {as=as— p1}

U B2 U E3
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THitibituletus A— a’la Curry jaoks

z*t e’

I“|_$C¥4:>E1

y*2 el

z* el

Ty = B Tk 2% = B

Tk (y*5z%¢)Pr = B,

130(1, yaz’ Zcx3 l_ ($a4(yasza6)ﬁ1)ﬁ2 = E5

T Y2 b (Aza3.(za4(ya52‘16),51)ﬁZ)'Yl = Fg

291 (}\yaz'(}\za3_($a4(y0¢520‘6)ﬁ1)ﬁ2)71)72 = B,

[ (}\m"‘l.()\y"‘z.()\z"‘3.(x°‘4(y°‘5 zaﬁ)ﬁl)52)71)72)73 = Eg

Kitsendused:

&
[T

{o1 = s}
{oz = as}
{as = as}

{as = as — B1}
U B2 U E3

{aa =p1 = B2} UELU By
{71 =a3z = B2} UEs
{2 =02 =711} UEs
{7a =1 > 72} U E7
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THitibituletus A— a’la Curry jaoks

y*2 el 2*3 el
¥t e Pl-ya5:>E2 FFZO‘G:}E3
Tz = Dk (y*5z%)Pr = B,

T, Y2, 223 | (g4 (y*s2%0)P1)P2 = [y
o1, Y22 | (A2%3. (%4 (y™s 2%6)P1)P2 M = F
% F (Ay%2.(Az%3 (z%4(y@sz%0)Pr)P2) Y2 = |,
F Az (Ay®2.(Az%3. (x4 (y*s 2%0)P1)P2)1)12)73 = [y

Kitsendused:
By = {a1=a4, az=as, az = as,
as = ag — f1, aa = f1 — P2,
71 = a3z — B,
Y2 = a2 V1,
V3 = a1 — v2}



Ml TARTU ULIKOOL

THitibituletus A— a’la Curry jaoks

y*2 el 2*3 el
¥t e Pl-ya5:>E2 Fl—z°‘5:>E3
Tz = Dk (y*5z%)Pr = B,

T, Y2, 223 | (g4 (y*s2%0)P1)P2 = [y
o1, Y22 | (A2%3. (%4 (y™s 2%6)P1)P2 M = F
% F (Ay%2.(Az%3 (z%4(y@sz%0)Pr)P2) Y2 = |,
F Az (Ay®2.(Az%3. (x4 (y*s 2%0)P1)P2)1)12)73 = [y

Kitsendused:
Egs = {o1 = as, a2 =as, a3z = as,
as = as — P1, aa = f1 — B2,
71 = a3z — B,
Y2 = a2 V1,
V3 = ag — Y2}
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THitibituletus A— a’la Curry jaoks

y*2 el 2*3 el
¥t e Pl-ya5:>E2 Fl—z°‘5:>E3
Tz = Dk (y*5z%)Pr = B,

T, Y2, 223 | (g4 (y*s2%0)P1)P2 = [y
o1, Y22 | (A2%3. (%4 (y™s 2%6)P1)P2 M = F
% F (Ay%2.(Az%3 (z%4(y@sz%0)Pr)P2) Y2 = |,
F Az (Ay®2.(Az%3. (x4 (y*s 2%0)P1)P2)1)12)73 = [y

Kitsendused:
Egs = {o1 = s, az = as, az = as,
as = as — P1, aa = f1 — B2,
71 = a3z — B,
Y2 = a5 V1,
V3 = ag — Y2}
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THitibituletus A— a’la Curry jaoks

y*2 el 2*3 el
¥t e Pl-ya5:>E2 Fl-za6:>E3
Tz = Dk (y*5z%)Pr = B,

T, Y2, 223 | (g4 (y*s2%0)P1)P2 = [y
%, Y2 | (A2, (224 (y@5 220)P1)P2) 1 = [y
% F (Ay%2.(Az%3 (z%4(y@sz%0)Pr)P2) Y2 = |,
F Az (Ay®2.(Az%3. (x4 (y*s 2%0)P1)P2)1)12)73 = [y

Kitsendused:
Egs = {o1=as, az =as, a3z = as,
as = as — P1, aa = f1 — B2,
71 = as — B,
Y2 = a5 V1,
V3 = ag — Y2}
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THitibituletus A— a’la Curry jaoks

y*2 el 2*3 el
¥t e Pl-ya5:>E2 Fl-za6:>E3
Tz = Dk (y*5z%)Pr = B,

T, Y2, 223 | (g4 (y*s2%0)P1)P2 = [y
%, Y2 | (A2, (224 (y@5 220)P1)P2) 1 = [y
% F (Ay%2.(Az%3 (z%4(y@sz%0)Pr)P2) Y2 = |,
F Az (Ay®2.(Az%3. (x4 (y*s 2%0)P1)P2)1)12)73 = [y

Kitsendused:
Egs = {o1=as, az =as, a3z = as,
a5:a6~>,31,0¢4=ﬁ1—>ﬁ2:
71 = as — B,
72 = (a6 — B1) — 71,
V3 = ag — Y2}



i TARTU ULIKOOL

THitibituletus A— a’la Curry jaoks

y*2 el 2*3 el
¥t e Fl-ya5:>E2 Fl-za6:>E3
Tz = Dk (y*5z%)Pr = B,

T, Y2, 223 | (g4 (y*s2%0)P1)P2 = [y
%, Y2 | (A2, (224 (y@5 220)P1)P2) 1 = [y
% F (Ay%2.(Az%3 (z%4(y@sz%0)Pr)P2) Y2 = |,
F Az (Ay®2.(Az%3. (x4 (y*s 2%0)P1)P2)1)12)73 = [y

Kitsendused:
Egs = {o1=as, az =as, a3z = as,
a5:a6~>,31,0¢4:ﬂlﬂﬁ2:
71 = as — B,
Y2 = (26 — B1) — 71,
¥3 = (B1 — B2) = 72}
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THitibituletus A— a’la Curry jaoks

y*2 el 2*3 el
¥t e Fl-ya5:>E2 Fl—za6:>E3
Tz = Dk (y*5z%)Pr = B,

T, Y2, 223 | (g4 (y*s2%0)P1)P2 = [y
%, Y2 | (A2, (224 (y@5 220)P1)P2) 1 = [y
% F (Ay%2.(Az%3 (z%4(y@sz%0)Pr)P2) Y2 = |,
F Az (Ay®2.(Az%3. (x4 (y*s 2%0)P1)P2)1)12)73 = [y

Kitsendused:
Egs = {o1=as, az =as, a3z = as,
a5:a6—>,31,0¢4=,31—>/32:
71 = as — Pa,
v2 = (a6 — B1) — as — P2,
¥3 = (B1 — B2) = 72}
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THitibituletus A— a’la Curry jaoks

y>2 el 2% €T
=N Pl_ya5:>E2 Pl_Za6:>E3
Tkz™ = B Tk (y*2z%)P = By

T, Y2, 223 | (g4 (y*s270)P1)P2 = [y
%, Y2 | (Az%3 (g4 (y@52%0)P1)P2 )1 = Ey
o (Ay®2.(Az93. (24 (y@s 220)P1)P2 )12 = |,
F (Az®.(Ay®2.(Az92 (224 (y@s 220)P1)P2)11)12)s = [y

Kitsendused:

Es = {oa1 = a4, az =as, az = as,
as = ag — P1, ag = B1 — P2,
71 = as — P2,
v2 = (a6 — B1) — as — P2,
3 = (B1 — B2) = (@6 — P1) = as — B2}
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THitibituletus A— a’la Curry jaoks

y*? el z* el
2% € T THy* = E, I'F 2% = Es
Tz = B Dk (y*5z%)Pr = B,

T, yo2 223 | (g4 (y*s2°0)P1)P2 = [y
o, Y2 | (A293 (224 (y@5220)P1)P2) 1 = [y
% (Ay®2.(Az2. (24 (yo5 226)P1)P2 1) 12 = |,
F Azt (Ay®2.(Az%3. (x4 (y*s 2%0)P1)P2)1)12)73 = [y

Tuletatud tiiip:

13 = (B2 (a—=B)2a—y
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Vorrandite lahendamine unifitseerimisega

® Vorrandeid saab lahendada lihtsustusreeglite korduva rakendamise
kaudu.

® Kaks peamist reeglit:
® asenda vordus kujul 71 — T2 = 73 — T4 kahe vOrdusega 71 = T3 ja
T2 = T4
® olgu vordus kujul « = 7. Kui a € FV(7) siis raporteeri viga, vastasel
korral asenda koigis vordustes o asemel 7.
® Abireeglid:
® eemalda reeglid kujul o = «, Bool = Bool, jne.;
® asenda 7 = « vordusega a = T;
® kui leidub v8rdus T = 72, kus peatiiiibikonstruktorid on erinevad (niit.
Bool = a1 — a2), siis raprorteeri viga.
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THitibituletus A— a’la Curry jaoks

F (Az™.2°2)% (Ag®4.g%%)%0)7
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THitibituletus A— a’la Curry jaoks

F (Az%t.g>2)es F (Az%4.z>5)%e
F ((Az®t.z%2)%3 (Ag™e.g*5)%0)*7
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THitibituletus A— a’la Curry jaoks

% g2 % g5
F (Az%t.g2)es F (Az%4.z>5)%e
F ((Az®t.z%2)93 (Ag™e.g*5)%0)*7
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THitibituletus A— a’la Curry jaoks

xal E {mal} $a4 e {wohl}
2% = B Tz 2% = By
F (Az%t.g2)es F (Az%4.z>5)%e
F ((Az®t.z%2)93 (Ag™e.g*5)%0)*7

Kitsendused:
Eq
B>

{o1 = a2}

{os = a5}
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THitibituletus A— a’la Curry jaoks

2%t € {z°} g € {z*}
2% = B Tz 2% = By
F (Az®t.z*2)* = B F (Az*4.2%5)% = Fy

F (A2™.2°2)% (Ag™4.g%%)%0) T

Kitsendused:
Ei = {a1=oa2}
By = {a4 = a5}
Bz = {az=oa1 > ax}UE
By, = {aa = o4 — oc5} U B
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THitibituletus A— a’la Curry jaoks

xal E {mal}
2% = B Tz 2% = By

z% € {z*}

F (Az®1.2%2)*3 = E;

F (Az*4.2%5)% = B,

Kitsendused:

|_ ((}‘a:ou_maz)as(}\xa4.xa5)ae)a7 = E5

{az = a1 = a2} U By
:a4—>a5}UE2
{ag:a6—>a7}UE3UE4
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THitibituletus A— a’la Curry jaoks

z*t € {z*} z™ € {4}
1 %2 = B % 2% = By
F (A2 .2%2)% = f, F (Az%4.2%%)% = f,

|- ((}\;zal.:caz)QS(}\xa4.$a5)a6)a7 = E5

Kitsendused:
Es = {a1=a2, ag=as,
a3z = a1 — a,
ag — ag — as,
o3 =ae — ar}
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Tuubituletus A—

z*t € {z%1}
%% =
F (Az®1.2%2)*2 = Fj

a'la Curry jaoks

z% € {z*4}
% F % = E»
F (Az™4.2%5)% = B,

|- ((}\;zal.:caz)QS(}\xa4.$a5)a6)a7 = E5

Kitsendused:

Q4 = a5,
a2 — a2,
a4 — Q5,
ag — ar}
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THitibituletus A— a’la Curry jaoks

z*t € {z*} z™ € {4}
1 %2 = B % 2% = By
F (A2 .2%2)% = f, F (Az%4.2%%)% = f,

|- ((}\;zal.:caz)QS(}\xa4.$a5)a6)a7 = E5

Kitsendused:

a3z = a2 — a,
g = a5 — A5,
o3 =ae — ar}
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THitibituletus A— a’la Curry jaoks

z*t € {z*} z™ € {4}
1 %2 = B % 2% = By
F (A2 .2%2)% = f, F (Az%4.2%%)% = f,

|- ((}\;zal.:caz)QS(}\xa4.$a5)a6)a7 = E5

Kitsendused:

g — a5 — A5,
oy — o = as —> arr



i TARTU ULIKOOL

THitibituletus A— a’la Curry jaoks

z*t € {z*} z™ € {4}
1 %2 = B % 2% = By
F (A2 .2%2)% = f, F (Az%4.2%%)% = f,

|- ((}\;zal.:caz)QS(}\xa4.$a5)a6)a7 = E5

Kitsendused:

a2 = a6,
g = a5 — A5,
oy = ar}



i TARTU ULIKOOL

THitibituletus A— a’la Curry jaoks

z*t € {z*} z™ € {4}
1 %2 = B % 2% = By
F (A2 .2%2)% = f, F (Az%4.2%%)% = f,

|- ((}\;zal.:caz)QS(}\xa4.$a5)a6)a7 = E5

Kitsendused:
a2 = a5 — as,

oy = ar}



il TARTU ULIKOOL

THitibituletus A— a’la Curry jaoks

z*t € {z*} z™ € {4}
1 %2 = B % 2% = By
F (A2 .2%2)% = f, F (Az%4.2%%)% = f,

|- ((}\;zal.:caz)QS(}\xa4.$a5)a6)a7 = E5

Kitsendused:

a7 = ay — a5



il TARTU ULIKOOL

THitibituletus A— a’la Curry jaoks

F (Az®t. (z2g™3)*4)>s



il TARTU ULIKOOL

THitibituletus A— a’la Curry jaoks

:chl '_ ($CX2$CX3)CX4
F (Az®t. (z2g™3)*4)*s




il TARTU ULIKOOL

THitibituletus A— a’la Curry jaoks

%1 | g2 % | o3
:chl '_ (:chz $a3 )CX4
F (Az®t. (z2g™3)*4)>s




il TARTU ULIKOOL

THitibituletus A— a’la Curry jaoks

mal c {xal} mal c {zal}

%1+ %% = B % %3 = Fs

:chl '_ (:Dcxz $a3 )CX4
F (Az®t. (z2g™3)*4)>s

Kitsendused:
By
E>

{01 = a2}
{o1 = a3}



i TARTU ULIKOOL

THitibituletus A— a’la Curry jaoks

Ial c {xal} mal c {zal}

%1+ %% = B % %3 = Fs

z F (2%2293)% = F3
F (Az®t. (z2g™3)*4)>s

Kitsendused:
BE1 = {oa1=oa2}
Ey = {ai1=a3}
Es = {ag:a3—>a4}UE1UE2



i TARTU ULIKOOL

THitibituletus A— a’la Curry jaoks

Ial c {xal} xal c {zal}

%1+ %% = B % %3 = Fs

z F (2%2293)% = F3
F (Az®t. (z¥22%3)%4)*s = Fy

Kitsendused:
BE1 = {oa1=oa2}
Ey = {ai1=a3}
Es = {ag:a3—>a4}UE1UE2
By = {a5 = a1 — 0(4} U B3



i TARTU ULIKOOL

THitibituletus A— a’la Curry jaoks

Ial c {xal} xal c {zal}

%1+ %% = B % %3 = Fs

z F (2%2293)% = F3
F (Az®t. (z¥22%3)%4)*s = Fy

Kitsendused:
Ey = {o1=a2, a; =as,
a2 = a3 — a4,
a5 = 1 — 04



i TARTU ULIKOOL

THitibituletus A— a’la Curry jaoks

Ial c {xal} xal c {zal}

%1+ %% = B % %3 = Fs

z F (2%2293)% = F3
F (Az®t. (z¥22%3)%4)*s = Fy

Kitsendused:
Es = { az = as,
a2 = a3 — a4,
a5 = Qg — 04



i TARTU ULIKOOL

THitibituletus A— a’la Curry jaoks

Ial c {xal} mal c {zal}

%1+ %% = B % %3 = Fs

z F (2%2293)% = F3
F (Az®t. (z¥22%3)%4)*s = Fy

Kitsendused:

a3 = a3 — a4,
a5 = Qa3 — 04



i TARTU ULIKOOL

THitibituletus A— a’la Curry jaoks

Ial c {xal} mal c {zal}

%1+ %% = B % %3 = Fs

z F (2%2293)% = F3
F (Az®t. (z¥22%3)%4)*s = Fy

Kitsendused:

a3 = a3 — a4,
a5 = Qa3 — 04

Error!



M TARTU ULIKOOL

Tuubituletus

® Viga suure tiilibiga term:

let pair = Azyz.zz y in
let 21 = Ay.pawryy in
let 2o = Ay.z1(z1 y) in
let z3 = Ay.z2(22 y) in
let zz = Ay.z3(23 y) in
let zs = Ay.za(z2 y) in
z5(Ay.y)



	V: Tüübituletus

