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HRNENRN

1.1 0O000ogon

gobdbogbuogugoobobobobobbodgboodgboboobooon
gobgbbodbogobuoooubuooobbooboobuooooboobobon
goubgbodbodobbobboobuogobboboobbobboobboobbod
guobouodogbobooobbbobbooobbobuoobbbbooobbobaon
O0000000oooO0o0oooOoooooooooo (2,8, 13]0
000000000000 0O0O00O00000O0O00 Burstall & Darlington(1977) O
gbooodgbbobodobuogooboobbodobooooobooobooboag
0000000000 00O00bOoOOooooOooooOoO 2,130
00000000 0Burstall & Darlington 00000000000 (definition)0 0 O
000 (folding)DO O (unfolding) OOOOOO0OO0OO0O0O0O00OOO0OOO (composition
strategy) 00 000 B0 00O0000O0O00O0O0OO0O0O0OOOOO0OOODOOOOOO
gbbooboobdbobobobboobobbooobuooobuoooboobbon
gbougboboodbogbbobbdouoobboobooboobboobbobobod
gbobobogbogbboobbobodabboobooobuooobuooobooobbon
gooboooooboobo bbooooobobooobbooonn
Wadler(1990) 0 0000 000000000000 (deforestation) 00 OO OOOO
0000 100000000000 00000O00O00000O0O000O00DDOOODOODOO
gbugbdbuobobuodgbooobuooboobbboooooobobboobod



000000000000 0000O00000O0000O0O0O0O000OCO00C0O0BOBO0OO
OOooooOoOoooooooooOoooooboOooboOoOoooobooOoOoOoO0bOObOOoboOooo
Ooo00o0oooooOoOoOOO0O0OoobooooobooOOoOo

ooO00o0oooooOoOoO0OOo00oooOooOoOoOoO0oOoOoooOoOoOO0OOoOoOoOOO0O0n
O000000O000000000000000O0O00OOO0O00O00O0G0O00000
O000000oooOoOo00O0oO0OoOOO0OOO0O0OODOO00000000000O0O0O
OO0000o0oooO0O0000ooco0o0o0obooooooo0o0o0oOoooooOooO0O00n
OOooooboooooooooo0ooooOoOoOoOo0oboooOoboOooOoOoOoOoooOoOoOoBboon
0000000

O00000000000D000O0OWadlerODODOOOODOOOOOODOODOODO
00000000000000000000000000D00 (blazed deforestation) O
00000000000 1000000000000 00000DO00OO0OODOOO
000000000000000000000000000 S¢rensen(1994) 0Seidl(1996)
OO0o0o0o0oooboO000booO0oooooOo0obooOo0oOobooOo0oOobooO0O0oO0BboOO
00 [11, 9]0

Wadlee 00000000000 O0O0O0O0OOOCOOOOOOOOOGOOOOOOO
oooooooooOOoOoOoOboOooOoobobOOoooooooooooooooOoOobOOoon
O00000000000Chin(1994)00000000000000000000000O
0000000000000000000000000 [3]000 0 OS¢rensen(1994) 0 O
Chin00O0O0ODOOOODOODOOOODOOO 110

Oo000oO00O0ooO0o0ooO00oooo0ooooooooooOoboOobobocOonooooo
OO00o0O0ooooooooboobocobobooooooo0dWadlee OOOOOOO0O
OO000OO00oooooboobobooOWadleeDOOOOOoOoOoooOOOOOOOOOO
00000000 (15000 Marlow & Wadler(1992) DO 0000000000000
0000000000000 000 [5]0Seidl & S¢rensen(1997) 00000000000
0O (constraint-based higher-order control-flow analysis) 000 00000000000
O0000000000000 [10]0

000000000000 0000b00000000O0O00O00O000BOOO0O0O
0000000000000 000000000000O0000O00ODOOO0B0BDOO
O0ooo0o0ooOooooooo0oooooOoOo0oooOo0ooooooobooOoOoO0oboo



gooogo

O0000D00GINO (1993)0 000000000000 foldrDOODODDOOOODODO
0000000000000 0o0o0O000o0o0o0ooooUD 4ooboooooo
gbobbobooooogoobbobboogbbobooooobobobooobbobooogon
Takano & Meijer(1995) 0 0000 0000000000000 OOOOOOOOOOO
0000000000000 000OC0000ODOOO0D0OoOO0OOOO 12IDOooooO
00000000000000 (1900000000000 0D0O0O0O0DUODOOO
000000000000 0O000O0OO0 000000000 UbooooUoooO
gboboboogbboboooouboooobbbouooobbboooooboboan

000000000000 0OD0DDO (lazy evaluation) D00 0O0O0O0OOCOOOOO
(strict evaluation) 0 00 0000000000000 O0O00ODOOOOOOOOODOOO
gbouoobbdbogbbuooboobbuooobobboobboobobbobod
goboboooobod

gboboobooboooboobdooobooobooboooboo Ginooo
O0D00D0O0O0D0O00OO0OTakano & Meijer OO OO0 O0D0O0OO0OO0DOOOODODODODODOO
gbogobobbodagbuodgbooobbboooobbobboobodobobad
O (call-by-value) 00 0000000000000 OOOOOOODOOOOOOOODOO
goboboogoboboodan

1.2 0O

U200000b000d0bboudbobdouoob sgboogubooboobboo
gbooggobuodbogobobdobbodbobuoobooobodgbobooobod
gobobodgboboboobooooboboobobbooobbooboboboboon
gbbooodobbuoooobbobobbbooob ot 40b000bbbodb
gogbooobbbobbbbbobbbobbobouodoooooooooobobn
U sugdobobbouobobboooonobobooobobn



20

L O

00000 000000000000 00000000O0D000DO0O0OOUO00O
gboboboogbbbbooodobbuouoooood

2.1 0O00OO0OOOO0ODOOOOOOn

00 2.1.1(0) 00000000000 O0O0OOOO0OOO v, ¢, fO000ODOOO tO
gboboboogogod

t v ( )
| ety toy ..y tr) (0D0DD)
| f(tistes. o th) (0OoO)
| casevgofpy = t1|py= ta|...|pr= tx (caseD)
p X c(vy,v2,. .., vk) (0O0DD)

O0O0Ocase00 k>1000p, = t,000 (branch) D OO O

00 2.1.2(0000000) 'a0000 (type variable) 0 0000000000000
gbobobobgoobobooobboboodgd

‘adata (00Do0)
O | e(ay,....) a,) adatay,... adata,) (0O0DOO0O)

O0m>100000000000a,...,a,adatay,..., adata, 0000000



0211 (0000000) D00ODO0DOQOU0D0ODO0DOODODODOOOOOODOOOODOOOO

"'alist = Nil

| Cons('a, 'a list)

00 21.3(0000000000) 00000000000 +¢«0000000O00 case
obogobbboobbbU ecased0DOUO0onnbooonoboobbbooon
gobooboobod

flog,ve,...,0) =t

0 21.2(00000) 000 20000 ysOOOOOOO append00000000
goond

append(ys,zs) = case xs of
Nil = ys
| Cons(z,zs) = Cons(z, append(ys, zs))

00 2.14(00000000) 00 fO000 ¢g0O0000O00OODOODDOODOODDOOO
gbooogao

f0 ¢000O00000
1) (f(v17"'7vk):t) A (get)D
ooo
i) 3f €t (f0 ¢000D0D0)D0

UO00OgetUt0DDOOUO gOOOODDODOOOOODO

00 215 (000000000) case0 00000000000 ODOOOOOOOOO
0000000000000 000000000000¢ 000000ey(va,vp) O
000000vg = (vay,vey,---,v4) 0000000000000000000O0O0O0
vp = (vp,,vp,,-..,vp,) 00 0000000000000 O00O0COOOOOOOO

f(v1,v2. .., Uk, Upg1, Vpy2) = Case vpyg of
C1 = Vk+1

| Cz(Vd,VD) =1



U000 w0000 casseUU0OODODUOOOODOOO0O0ODOOOy 00000000
gbobboodgbbbboooobobbuooobobobd

gbobuooogbbboouooobbbuoodbibtdecasedboogoon
gboogbuodgoboobboobuoobbogbobbbobuoooboooboobbo
gobooubbogbbooboobbooobboboobuooobogboboobbon
gooond
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Juoogdood

0000000 GIlDO 4000000000000 0000ODLO0O00D0OOooooo
guobbobobboobobobbodbboobuooobbbooobboooboon
gboboboogboboooobobooobbbogoobobogod

3.1 Jooouotd

0000000000 Gll00000o0ooooooooon 40000 foldr, build
gobogobooobobobobbbooboobooboobubodboooooon
OO0 foldr, bueld DO D ODODOODOO0OO0ODOO0ODOOODOOODOOOO 31 00Gill
00000 foldr, buddldODODOO0OO0OOO0OO0ODO foldrDOOO0OOOOODOODO
OO0000ld00OD0OD0OO0OO0O0OODOODOODOOOODOOOO0ODOOOOODDOD
O00000 wdld OOOODODOODObuwldO0ON, Cons OO OODOODOODOODO
OoobooboooboobbuobbbobdbbdOnddDO0ODDOO0n foldrO O
goddddddooodooooboooobooobdoooooooboooboon
OO0000o0b0obo0oboobooooooboodflddrbooboobobboOobonbDon
gbogobogboouoogbbbooobbuoooobbooobbobuogooobaon
0 310 swmO000000 (+)000000000O0OOCOODOOODOODODOOODOO
gooond



O foldrbuwld 00O DO ODOOOO
foldr k zy = case y of
Nil = z
| Cons(z,xzs) = kx (foldr k z xs)
build g = g Cons N1l
foldr k z (butld g) = gk z

O foldr,build 0000000 O0O0O

sumzs = foldr (+)0 zs (D00 2zsOOO)
from' abcn = casea > bof
true = n

| false = ca (from' (a+1)becn)
from(a,b) = build (from’ ab) («0O0bVODOODO)

00000 sum (from (a, b)) = foldr (+) 0 (build (from' a b))
= from'ab(+)0

U 3.1 00b000bobd



3.2 0000000000000
00000000000 reversed 0000

00 O reverse(zs) = case zs of
Nil = Nil
| Cons(y,ys) = append(Cons(y, Nil), reverse(ys))

reverse 0000 shunt 00 0000000000000000000000000
00 [1)0

000000 shunt(j,zs) = case xs of
Nil = j
| Cons(z,zs) = shunt(Cons(z,j), zs)
00 Orev(xs) = shunt(Nil, zs)

shunt UODUO0O 2x2s 000000000 OODOO0ODO0D0OO0DLOOOOOODO
gobbobobooobobbuoooobbboooobbbooooboono
gubdddooouodooooobboobbobbbobbooboduoaabo
OO0o00ooobDshumt 000000 0ODOOODDOOOOOO0OOOOOOODOOD
gbooggobuodbobudgoobogbboobobobboobboobbobbod
god
gbobobobodubuguooooooooobboobbbbbobobobbbbbon
gbobobobbobobouobuoooobouoobbboooobbooooooaon
gbuodgobuodbogoooabboboboobbbuooboboooboobbod
gboboodgoboobbooubobobbuodboboobboobbuoooobob
gubbbobbooboooboooubbobboobbooboooboobobon
gbuobbooubboobbooboobboobbobooboooboobboo
gboboobobobboooooboban
gbbggobobboogobbobooboogbooobboobuogoaoboood
gbobodb2000b0b0o0b0o0bobboobodobooooobobboooon



3.3 UOoobouoobouood

gobogbbooobboboobboobobuooobooobooobuoobobo
gbobobobobbbbuoooobbbooodobdgod
gogboboboboobobbooooobn

e J0000O0OOO0ODOOOO
e 0000000000 DOODOONOONOOODOONONOONONOOOD
e J00D0D0D0O0DOODODO

e 00 fo,f,..., 000 fO0O0DDOODOODO

00 3.3.1(00000) 0000000000000 0O0O0O0O0OOOOOOOO v =
(v1,v9,...,0) 0000

f(v,v,) = case v, of
a1 = fo(v,c)

| C2(Vd:VD) = C2(f1(vavd1)7 .. ':fl(v7vdl)7f(V7UD1)7 .. ')f(V:UDm))

s f|fooooooo}

00 3.3.2(00000)000000000ODOOOOOOOOOOOOO
f(v,v.,v,) = case v, of

C1 = VU,
| Cz(Vd, UD1) = f(V, CZ(fl(V7 vd1)7 sy fl(v> Udl)a vz): le)
Py fooooooo)
000000000000000000000000000000000000000
000000000D000000000000000000000000000000

gboogbbogobbboobbuoobbboououoabb 400b000b0b0On
gboboboogbbobboogobbbooobbbbuoobbboooobod

00 3.3.1(00000000) 0000000000000 0000O00O000O00O00
goboboooboboboabooboban

10



(00)DOOOO fOODODODODODDODDODOODOOOOO

f(v,v,,v,) = case v, of

Cc1 = VU,
Jooooooog A

| c2(Va,vp,) = f(v,ca( fr(V,va,), .-, filV,vg,),02), \v\[’)}/ )
000 B ooo ¢

gboobobobobboobouo ADoboooAD coobooboboboofboboo
OOoo0o0oooooooodg  BOoOooooobooooooobooooooAODODOD
gboboggbugobuoobboobboobboobobbooboooobobn
00000000000 f(t,t,t,) 000000000000 C0O0O00OOCO0O0O0 v,0
000000000000 00000000000 f(t,t.,c(ta,tp,)) 0000t 000
gobodbbooogobbbooobogooobbodogd a

34 0O0O0O0O

O00oobooobO0oboooobg foddrbODbObDOODbODDODOODODDOO
guodbuooobobbboodbboooobbobbooboobbooboabn
gooboodgbbbbobobbbooobbboooon

gogbobobobooobbbodoooobbuoooobboboooobouooooo

e HUUOUOODODODOOOO
e UUOULUDOODUOOODLDO
e JUDUOODODDOUODOODLDOOOUOODLDOOOD

0000000000000000000000000000000000000000
0000000000000000000000000000000000000000
00000000000000000000000
000000000000000000000000000000000000000
00000000000000000000000000000000000000 70
0000000 320000000000000000000[]0¢00000000
000000t = (4,,t t;) 0t = (L, t,,-..,t;,) 00000000 (3)0(6)00

219 Vigy c 0y

11



(1) [l = v (00)
(

(2) le(ts, - te)] = e([tall, - -, [e]) (booo)

(3) [/ (i, g(ts, t))] = [h(ti, t5,20)] (boooo)
where f,g,h € S, hisanew defined function.

(4) [f(ts, g(ts, tot D] = [h(ts, t5, F(t3,22),20)] (0oooo)
where f € S, g,h € P, hisanew defined function.

(5) [f(ts,trs g(t5,29)) = [A(ts, t5, L, g)] (0oooo)
where f € P, g € S, his anew defined function.

(6) [f(tistr, g(t5 2, t0))] = [f (5, At t5, 8, 2,), te0)] (DO DODODO)
where f,g € P, h € S, his anew defined function.

(1) St te)] = ([0, [t (oboo)

where (the head of t, ¢ SUP)V (f ¢ SUP).

U332 0bouogoogboooobn

gbbobodgbboboodbuooobbobooobobbooobooobaon
00000000 ooOO00o 3)o(p)0DoooOoUoooOooOoO0UoDOoOoooOoOO
goobooobod

3.5 Ubogbuod

00000000000000000 (3)0(6)00000000000000000
00000000000000000000 v; = (v,...,0,)0v = (v, ,...,v,,) O
00 Oecy(ve,vg) O (v, vp) 000 0000000000000

000000000000000000000000000000000000000
0000000000000000

()OOOoOoODO: 00O0OOOOODODOOOoODODOO0OO0O0oD0oOoDoOOooOoDoOoOoOOO
(2)00: 00000000DDOOCOODOOO00O0DO0DODODOODOOOO

(3)00000: 0000000000000 O0DO0OD0OODODOOO0O0UODODOODODOO

12



351 0000 (3)00000

0000000000000 0000000000000000000000000
0000000 f,¢000000000000000000000 0 f(t;,9(t5,,)) 00
0000000 h(t,t,¢,) 0000000000000000

f(vi, ve1) = case v, of
c1 = fo(vi, c1)

| CZ(Vea VE) = Cz(fl(Vi, ve1)7 SRR fl(vi7 veg)? f(via UE1)7 sy f(via UEm))

g(Vj, Ug2) = case v,y of
G = go(Vj; 01)

| C2(Vd7VD) = c2(91(Vj7vd1)7 s 791(Vj7 vd;)?.g(vj7UD1)7 s 7g(Vj7 va))
0000000000 0f(vi,g(v0.)00000y000000000 f000000

case v,y of
G = f(vi).(]O(vj) Cl))

| C2(Vd7 VD) = f(Vi7 cZ(Ql(Vj7vd1)7 s ,gl(Vj,Udl),g(Vj7 UD1)7 s 7g(vj7va)))

gbboboogbobbbooodobbbooobdan

case v,y of
1 = f(viagO(Vja cl))

| CQ(Vd7VD) = 02( fl(vi7gl(vj7vd1))7

fl(vi) gl(vj7 Udz));
f(vi7 g(Vj, vD1))7

f(vi, 9(vj,vp,.)))

0000000000000000000d f(vi,g(vy,vp,,) 00000000000 AO
000 A(vi,vj,vp,,)0000000AO000 casse00000000000DOO0O0O

h(Vi, Vj,v42) = case vy, of

13



c1 = f(Vi,go(Vj, Cl))

| Cz(Vd,VD) = c2( fl(vivgl(vjavth))v

fl(vi7 gl(vj) vdl))’

h(Vi, Vi, vD1)7

h(Vi, Vj, va))
000000000 f(t,9(t5,%)) 0000000000 At t,t,) 00000000

0351 (00000)00000000000000 reflec00000OD0ODOODODOO
gobbooboogdgd

OO0 'atree = Lf
| Br('a, 'a tree, 'a tree)
O000000reflect(v) = case v of
Lf=Lf
| Br(vl, vy, v0) = Br(vl, reflect(vs), re flect(vy))

000 Oreflect(reflect(v))
0000 hA(v)
0000 h(v) = case v of
Lf=1Lf
| Br(vl, v, v2) = Br(vl, h(vs), h(vs2))

352 0000 (4)00000

0000000000000000000000000000000000000000
000 f000000¢0000000000000000000000000 f(t;, g(t;, ¢,
t,) 000000000 h(t, t, f(t,4),4,) 000000000000

f(vi,vz1) = case v,; of
c1 = fo(vi,c1)

| CZ(Vea VE) = Cz(fl(Vi, ve1)7 sy fl(vi7 ve;)? f(via UE1)7 sy f(via UEm))

14



9(Vj,V:2,Ve2) = case vgy of
C1 = Uyo

| CZ(Vd7UD1) = g(Vj, C2(gl(vj7vd1)7 s 7gl(vj7 vdz)) v22)7 le)
D00000000F(vi,g(vj,vs2,0.)) 00000g0 00000000 000000

case v,y of

clz>f(vi7vz2)
ooooooooo A

| C2(Vd7 UD1) = f(Vi,g(Vj, 62(gl(vj7 vdl)? s 7gl(vj7vdl)7vz2)avD1))

000 B

gbbodbooobuoob Abboo BODbODbDO 331 000booobUoooB
OodboooooobobUbUAl fOObU0OO0ObLO0ObObDOOO0bOobDObODbDbODO
OooobooogeARObOOO

h(Vvi, Vi, Vs, Vz2) = case v,y of
c1 = v,
| c2(va,vp,) = h( vi,
Vi,
e2(f1(vi, 91(Vj,va,)), - - ilvis 9i(v, 04,)), vs),

Up, )

000000000, 00000000,,00000000000000000000000
00, f000000000000000 f(t,9(t5,t,,t,)) 0000000600000 f0
000¢,00000000000000000¢0000 f000000000000000
,000000000 f00000000000004,0000000 h(t, t5, f(ti, ), t,)
00000 ¢.t00000000000000

00000000000 f000000 ¢0000 f(t;,g(t;,,,4,)) 00000000
0000000 AD0D00 Aty t, f(ti,6),t,) 0000000

0 3.5.2(00000) 0000000n0000000000 plusNOODOODDOOO
00000000 shunt 0000 plusN(n, shunt(ys,zs)) 000000000000

15



000 O plusN(n, shunt(ys, xs))
0000 h(n, plusN(n,ys), xs)
0000 h(n,ys,zs) = case xs of
Nil = ys
| Cons(z, zs) = h(n, Cons(plus(n, z),ys), zs)

3.5.3 0000 (5)00000

0000000000000 0000000000000000000000000
0000000 f000000¢0000000000000000000000000
f(tisteg(t5,t,)) 0000 AODOOD Aty t5,t,,t,) 0000000000000

f(Vi, v1,0,1) = case v, of
C1 = Uy

| C2(Ve: vEl) = f(via C2(f1(viavel)7 ) fl(vi: vez)a vzl)a vEl)

g(Vj, Vg2) = case v,y of
1 = gO(Vj7 c1)

| Cz(Vd,Upl) = c2(91(Vj7vd1)7 s 7gl(vj7vdl)7g(vj7 le))
DOD000000f(vi,vs1,9(vi,0.2)) 00000¢g000000000 000000

case v,y of
1 = f(vi7 Ve1, gO(Vj7 cl))

| CZ(Vcb UD1) = f(Viavzb C2(gl(vj, vdl)? s 7gl(vj) vd;)?.g(vj7UD1)))

OOoboobOooboobooboooobo A0OnD

h(Vi, Vi, V.1, V52) = case v,y of
1 = f(Vi,Uzl,go(Vj,Cl))
| ca(va,vp,) = h(vi,
Vi,
co(f1(vi, 91(V5,va,))s - - - filvi, ai( vy, vay))s v:21),

le)

16



00000000000000 f000000 g000 f(ti, 6, g(t5,t4)) O h(ts, 5,4, )
00000000

0353 (00000) 00000 shunt0O0ODO0O00 plusNOODODODODODODOOO
good

000 O shunt(ys, plusN(n, zs))
0000 h(n,ys,zs)
0000 h(n,ys,zs) = case zs of
Nil = ys
| Cons(z,zs) = h(n,Cons(plus(n, z),ys), zs)

3.5.4 0000 (6)00000

0000000000000 00000000000000000000000000
0000 f, g000 f(ti,ty, g(t5, 602, 6,)) D000 AO DO DO f(b5, Ats, b5, L1, bg), tra) O
0oO0oo0O0ooooooon

f,¢0000000000000000000000000 f(ts, e, 9(t5, ta, tg)) 000
0 0t,,0t,,0¢,00000 ROOOO00000000000000¢,00000000 R
00000000040 f0000000000000000000ROOOOO00000
t,0 g000000000000000000/0000000000000000000
ROODODOOOO00O0O0000O:,00000 f0000000000¢,0000000
0D00000200000000¢0000000000000000000000 ¢,,0
t,000000¢t,0000040000000¢000 f,¢0000000000000
000000 AO0O00000O000000000000000000000 ¢,00000
t,0000000 h(ty, t5,t,,t,)000000000000000 f(t;, A(ti, t5, t, ), tra)
00000000000000 ARODOO0OOOOODO0O

h(vi, vj,vs,v,) = case v, of
C1 = Ug

| C2(Vd:vD1) = C2(f1(vi:gl(vj:vd1))7

fl(via gl(vj7 Ud;))?

17



h(vi7Vj7v37vD1))
0 354 (00000) 00000 shwntd 2000000000000000000O

000 O shunt(zs, shunt(ys, zs))
000 O shunt(h(zs, xzs),ys)
0000 h(ys, zs) = case zs of
Nil = ys
| Cons(z,zs) = Cons(z, h(ys, zs))

3.6 U0OO

000000000000 00000 3)o(e)boooUooooooooUoood
googobuodbogobuooboooboooobooboobbooboonbobon
gboboboogobbobod

00 3.61 (0000000000000 0O0OO0) 00000000000 0OO0ODOOOO

(00)D:t00ODDOOOOOOOoOoooo
O0001(00)0t=v0 0D0O0O0O (1)OODOOOO

0002 (0000)0t=clt,....,t)0 0004,...,.400000000000000
000000 Oc(ty,...,4) 00000 (2)00 o[ta],...,[t]) 000000000
00 ¢t,...,4000000000000000000¢(t,...,4)0000000
00000000

000 3(000)dt=f(ts,....4)0 000 ¢,...,4,00000000000000
ooooooo

000 3ad (theheadof &, ¢ SUP)V (f ¢ SUP)D 0000 f(ty,...,4) 000
000 (7)00 f([t,....[t]) 000000000000000 t,..., 40
00000000000000000f(t,...,4)000000000000
0oo
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D00 3bO(f € SUP)A (theheadof tp, € SUP)D OO0 f(ty,...,t,) 0000
00 (3)0(6)000000000 [i(...,t)] 0000 [f(...,t,)]00000
0000000+¢000000000000(A)00 (B)00O0O0O00OO0
(A)00OO0+0000¢,0000¢40000000000000000000
000000000 (3)0(6)0000000000000000000000
00000000000000000000000000000000000
000000000000 (7)000000000000000000000
0000
(B)0O0O00O0O0O0O00 f(ty,...,t,) 000000
D00O0(A)I(B)000000000000000000000000000
00000000 f(t,...,4)000000000000

3.7 OO0

gbbogobogobobobbodbbuooboobbobboobooboboboobda
gbobbooooobobbbooobbbboobboboobbobboobobboaon
gbuoobuogbbooboboogoobboobooboboobbobogbbod
gbooboogoboood

00 3.71(00000C0C0000000OODOD) D000D0OO0O0OO0OOODODOOOOODO
gbobbooobbbdoooobod

(00)000D0 ()(2)(7)00000000
00000 (3000000000 f(t;,9(t5,4,)) = h(ti,t;,4,) 0000000000
0000 f,¢,h0000 35000000000000

t,=0000(00)=00)0000
(O00)= f(ti,g(tj, c1))

= f(ti,go(tjacl)
(O00) = hlts, t5, f(t5, 1), ¢1)
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= f(t;, 9o(tj,c1))
000 (00)=(00)0

t, = ex(ta,tp) 000 D(00)=(00)00 D00
(D O ) - f(thg(t,]: C2(td,tD)))
= f(tiac2(gl(tj7td1)7"')gl(tj)tdz)7g(tj7tD1)7"'79(tj7tDm))

= co(fi(ts, 91(t5,ta,)), - - -, filtss gy, ta,)), f(t3, 9(t5,tp,)),5 - - -, (%4,

= co( fa(ti, g1(t5,ta,))s - - - filtss gu(t5,tq,)), h(ts, t5,2p, ), - - -, R(t1, t5,1D,.))
)
)

(D O ) = h(tiatj: C2(td)tD

9(t5,p,.)))

= Cg(fl(ti, gl(tj, ta, )y, fl(ti, gl(tj, tdl)), h(ti, tj, tDl), ceey h(ti, tj, tDm))

000 (00)=00)0

00000 (4000000000 f(t;,9(t5, e tg)) = h(ts, b5, F(t5, 1),

Ty bg

gogo

t,=c0000(00)=00)0000

(O0) = f(ti, 9(tj, tr,c1))
= [(ts,tr)

(O0) = hlty, t5, f(t,7),c1)
= f(ts, )

t, = e(ta,tp,) 000 0(00)=(00)0000
(O00) = f(ti,g(t5,t,, c2(ta,tp,)))

= f(ti, 9(t5, ca(91(ts, tar ), - - -5 qulbj, ) t), tpy )

= h(ty, tj, f(ti, c2a(g1(t5,tay), - - (b5, 24,),40))s toy)
h(ts, t, co(f1 (i, g1 (t5,tay))s - - -5 fults, guts, tay))s £ (%5, 80))), to,)
(
A

(O0) = h(ts, t5, f(t5, tr), co(ta, tp, )
t17tJ762(f1( 1,91(t37td1)) "'7fl(tiagl(tjatdl))7f(tiatr)))vtDl)
00D (00)=(00)0

t)00000

00000 () 000000000 f(ti,t,g(t;,t,)) = h(ti,ty,temt,) 000000

ggo
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tq:cDDDD(DD):(DD)DDDD
( ) = ( i r;g(tpcl))
= ( i T:go(t.]’cl))
(D O ) = (tlat_]:tmcl)
= f(tistr, go(t5,c1))
oog (DD):(DD)D

t, = ca(ta,tp,) 000 0(00)=(00)0000
(O0) = f(titr, g(tj, ca(ta, tp,)))
= f(ti, tr, c2(91(t5, tar )5 - -5 iy, ta), 9(85, 1, )
= f(ty, cal fr(ts, 9u(ty,ta,)), - - -, fi(ts, @iy, 2a,))s t0), 9(t5, D, )
= h(ti, tj, c2(fi(ts, 91(t5, tar)), - - - fulti 9u(5, a))s 2 ), tpy )
(O00) = h(ty, tj, L, c2(ta, tp,))
= h(ti, tj, ca( f1(ti, 91(tg,tar ), - -5 Silti, 9ilts, ta,))s t0)s toy)
oo (DD):(DD)D

00000 (6)000000000 f(ti,te, g(t5,ta,tg) = F(ti, h(ts, 65t tg), tya) O
OoO0ooooo

t,=0000(00)=00)0000
(OD0) = f(tiste,g(t5, tr2,c1))
= [(ts,tr, tr2)
(O00) = f(ts, h(ts, 5,801, ¢1), o)
= f(titr1,tr2)
000 (00)=(00)0

ty=cyta,tp,) 0000(0D0)=(00)0000
(O0) = f(titr1, 9(t5,tr2, c2(ta, tp,)))
= f(ti t, 9(t5, ca( g1 (t5,tay ), -, Gi(t5,2a,) tr2), Loy )
f (i, h(ti, b5, t1,tny )5 c2(91 (b5, ay ), - -+ 9it5, 8a,)s tr2))
= f(ti, ea(fi(ti, a(tg,ta,)), - -, filti, gu(t5,2a,)), R, £, 801, 20, ), o)
(O0) = f(t;, ~(ts, t5, tr1, c2(ta, tp, ), tr2)
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= f(ti7 cZ(fl(ti7gl(tj7 tdl))7 SRR fl(ti7 gl(tjatdl))7 h(ti7 tJ7 r1, tDl))7 tr2)
000 (00)=(00)0

3.8 00O

gboobooooboboobbboooobobbboboobouoobob 100
gottdboodgogobobobobbboobduogooboobooooboooa
0000 (linear) 00 0000000000000 O0O0O0ODOOOOOOODOOOOODOO
goboobbbbududoooodddoooooooobnbbbobooa
bbbttt buobbobbooboobuobboooboan
godddoooooobuob oo ooboooboobooobbboooon

0000 OML(Standard ML of New Jersey) 0 0 0O SS5(SunOS 4.1.4) 00 00000
godbobbbodudgoooobobobboobdouoobboooooonbo
guogdouoooooobobobboood

3.8.1 UUUpopooooooon

b 3300b00b0oobobobooboMLboobooouobobobbobo
oo MLODOOOOOOOOOoOODOOODOOobOooobOobboobbOoobDbo
goboboogooobodano

g33bgbbogoboobuooboobuobbodbooobuooboobboboonon
gbudgobodbogouobboobodobboobuooobodgboogboaad
gubboboobboobboobbbobbboobobobboboobooobon
gboboobbobboobbbbooobuoobuoobobbobobboboon
gbooggobuodbobogboboobuoobboobobooboooboobbon
goouodgobbobogobobooobbooobbbooobbuooooboboon
gbooood

HRN 1. gogbbbooaabb

2. 000000000000
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ERN

ERN

good gooo gogoT

gooo

ggboboooooboboogbbobod

O000ddd newF :=¢

ggbobooogbboboooobobod

goodoooonooogno
T — T°
newlF :=newFU{0O0000O }

googbobodo
ggoood

gobobogad

Tooooo
gogoodd
gogoooo

Yes

T"00 newFOO00OOOODOO
™ T

newF — newF"

ogoooo T 00000 newF”

U3 obuoguoooboogd
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. 0b0uooooobboo
4. DOoooobboooooboaabn
5. bbuoonobboooobn

6. DOOdog
ERN 1. 0000 (00000000 /0000000000 DUUOOOOOn)

0 f(t,...,g(...)) 00000 (3)0(6)00000000000000000F, ¢g00
0000000000000000000000000000000000000000
000000000000000000000000000000000000000
0000000000000000000f, ¢000000000000/000000
000000000 ¢0000000000020000000000/,¢000000
0000000000000030000000000000000100000000
0 f00000000¢00000000200000000000000/, ¢0000
000000000000000000000000000000000/, ¢g00000
00000000000000000f, ¢000000000000000000000
0000000000000000000000000000000000 10000
000000000000000000000000000000000 A0OO0OOO
000000000000000000

0000000000 00000000000000000000000000000
0000000000000000000000

e JUUOOODO
e U OOOO

gbooogobbdbboboobb 20000bogbobooobooobboobbon
gbuogobuogodoboooboogouobbooboobobooboboobobbon
googobuodbooobuogbboooboobbooboboobooooooboon
Dboboobobobobooobub getVOODOOOO DOOO2000000000
oboooboooboooboobboobooboboobbiogetVoobooooDO
goboboogoood
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g3l obogggoobbooooobod

gobooon
oo g
goo |gbo
00000 0O reflect(reflect(x)) x=00 150000 131070 | 65535

00 0000 plusN(n,shunt(ys,xs)) | n=5000, xs=ys=[1,...,1 70002 | 60002

10000

00 000 O shunt(ys,plusN(n,xs)) | n=5000, xs=ys=[1,...,1] | 40002 | 30001
N— —

10000

00 000 O shunt(zs,shunt(ys,xs)) | zs=ys=xs=[1,...,1 30002 | 20002

10000

gbbobobboobbobobuodbuoogbuoobbobobobobobooboobg
DoOoooobodgetVOOODOOO0DLOOOOOO0OooLOO0OLOO0ODLOODOODO
getFOOUODOO0ODOO0OOODOOODOO

goobododbobogoboobboobooobuoobbuoobooobobo
gbuodgbbobboobuodgboobboboboobbobobuoooooboobbod
oooooboobobobooobobooboobovbooooo FrUNODODOODOOO
ooooi,2 3,..00000b0ogogbovioorFuN230 00000000

3.8.2 UUUOUO

030 35000000000000000000000000000000000
00000000000000000000000000 31000000000000
00 BOOOOOOOOO0O0O0O0O0O00000000000O

OD0O0OMLOOOOOO0O000000000000000000000000CO Pascal
00000000000 (reference type) 000000 00000000000000O
D000000000000000000000100000000000000000
0100000000000000000000000000000000000000
0000000

000000000000 (2)000 150000 ()0 50000000 (zs,ys, zs) OO
0010000 100000000000
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g3ilgboooboobbuoooodbouooobbobooboobbuoobbooon
gbogogoboooobbbooobbbbuoooobboooobbboan

ggbooodgbobobobobbboogbbbboobboooobbooobobbob
gboobogbooobbobooobooobboobooaobboboboobon
gboboogbbobuodbobd csggbbuogobbbbooobbboooobabgn
zsUO00D0O0O0O0O0OO0DOODOODOODOOO0O0nbLOn

gbbogbbobooboobboobobooboobboobbobooabobo
godbodgbouodbuoooboboobbobbooobooboobooobobn
gobogoooagd

3.9 UQOO0

Ooooooooobodfodr, eldDODO0O0D0O0ODOODOOOOOOOOOOOOO
gbobobooggboboogod

gobgbooobogoboobboobobobbuoobbooobboooubobooba
gbbobbodobbbbodubsembobbobooodbboobdbobooobn
guobbbobbodobbooooboooboobboooboobbobobooooon
gboboboogbboboboobbobboo

goboboogbbboogbobooobobbooobbobbooobboooobobon
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1 40

Juooogdooodd

gbbobodgboogbooobbuodoboooboobbboodboooboabo
gbouodgobodbogoobobobuoobbobobboobooboboobbon
gbobbooobbboooobobbobbobbobbobooobobooobobobon

4.1 UQ0Oooooboobood

gbbogobuooboboobuogogbbuogoboobboobboooobon
gubboobbobobuogboboobuoobobobobbboobooboobbon
gbboogoboboboooboboooobbooooobobooogd

0411 (0000000000000 00O0O0O0O0O0O) 000000000 Suce(v)O
O00o0o00o0o0o0oO Br(v,wl,w2) 0000000000000 O0OOOOOOOO
goodgobbuoogggobon

OO0 comptree0 U000 nUOD0OUO0O0OOE=10000000 100 27000 n0O0
000000000 [foooood

gbooobog
comptree(k,n) = case n of
Zero= Lf
| Suce(m) = Br(k, comptree(2 =k, m),
comptree(2x k + 1,m))
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comptree OO DOO0O0O0O0ODODOO0O0OOOODO RODODOODOOODODOOOOOO
ooboooboobooobobooboobbooooboobob kbbooboooooo
OO0O0obod(000Oooooobooboooonogon

gogogbdoobbbooogobbooobobouogobbuooooobooobobooDd
guoboboogbobbodogoaod

comptree U0 0D D0OO0O0O0OODOOOO0O0OOOOO0O0OODOOOO0O0ODLOOOO
gbuodgobodbogbbouodgbobboobboobbbobboboboobbod
gbogbboobgbbboobbbbbuoooobbooogd

0 4.1.2 (000000 00000O)) OO0 preord0000000OODODODOODOOO
O0000Ocomptree 1000000 preordJ00000O0O0ONOOpreordd OO
O[7oooood

Dooooo (00)O
preord(vs,z) = case z of
Lf = wvs
| Br(v,t1,t2) = Cons(v, preord(preord(vs,t2),t1))

00O O preord(vs, comptree(k, n))
0000 h(vs, k,n)
0000 h(vs, k,n) = case n of
Zero = vs
| Succ(m) = Cons(k,
h(h(vs, k% 2+ 1,m),
k2,

m)

0 4.1.3 (00000 ((Q0O00000)) O04noerd000000000D0DOOOOOOO
O000O00D0merd0000O [7JODO0O0O0OO

0oo0oo0 (00)O
inord(vs,z) = case = of

Lf = wvs
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| Br(v,t1,t2) = inord(Cons(v,inord(vs,t2)),t1)

000 Odnord(vs, comptree(k,n))
0000 h(vs, k,n)
0000 h(vs, k,n) = case n of

Zero = vs
| Succ(m) = h(Cons(k, h(vs,2* k+ 1,m)),
2%k,
m)

gbbdguogboboobboboboooobodoboooboobbobobooboba
gboboboodgboobbda gboubbuoobbbbooogbboobboon
oooooobooboboboboobuooboboobLbo fooboofoboooo
ooooobooooboofobooobbooobbobboboboobbogboobbOg
O00 fO000O0O0O0O0DOOOOO0OOODOODOODOOOOOObOOOODODbDOD
gogbogbbuogobbuooboubbuoobobobboobooobuoobobod
googgobodbogoobboobuooobuodboooobooobbobbon
goboboobooboobboobbuoobbooobooboooboooboon
gogbdboooooubbooobboobbobbooobooonboobobon
ggoguogbbouoooobbboobbbboooobbbooobbbooadad

4.2 O0OO0OO0OOOOO

gbbogobobooobbbobobbobobbobbooboobbooboboboobda
gogbooogogd

0421 (00000(@Q0O0O0O0O)) 00 suemO000O0OO0ODOOOOODODOODOOOO
00000 plus 0000 Osum(plusN(n,zs)) 00000000000

000000 (00)0
sum(zs) = case zs of

Nil = Zero
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| Cons(y,ys) = plus(y, sum(ys))

0000 sum(plusN(n,zs))
0000 h(n,xs)
0000 h(n,zs) = case n of
Nil = Zero
| Cons(z, zs) = plus(plus(n, z), h(n, zs))

gbbooodgbooubuoobbooooobboobboobobobboobbo
gboobooobod

0422 (00000 ((Q0O000)) OO0 reverse0 000000 OO0OOODOOOOO
000000 append D00 00000 length(reverse(zs)) DO ODOOO0DO0ODOOOODO

0ooooo (00)O
length(zs) = case zs of
Nl = Zero
| Cons(y,ys) = Succ(length(ys))

00O O length(reverse(xs))
0000 h(zs)
0000 h(zs) = case xs of
Nil = Zero
| Cons(z, zs) = length(append(Cons(z, Nil), reverse(zs)))

gboobobobboobboobodboogbuoobbooboboobbobooba
gboogobdoboobooboboobuooobboboobobboboooboban
gbodgbobbdbogbbouoobuodgooobboobbbbooboobbod
gbougbgbougbooobouoobboobobuobobooboboobbon
gudboggoboobbogbobobboogoobbbbooodgobboooboon
gbooggbobbboodgboobdoooobuogbobdgboobobooooad
goobooobod
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0 423 (00000 @0O00O0O0O)) plusN(n,preord(vs,z)) 0 preord D0 00000
oo ooouood

000 0O plusN(n,preord(vs, x))
0000 h(n,vs,z)
0000 h(n,vs,z) = case z of
Lf = plusN(n,vs)
| Br(v,t1,t2) = Cons(plus(n,v), h(n, preord(vs,t2),t1))

doooooooooooodoodoogooooooooooooooooooon
dooooooooooobooboboooooooobooooooooouooonDoo
gubuoddoooobudoobouoooooooouooooooonoooun
ogoooooooonoo

O00000000000000 plusN(n,preord(vs,z)) D000 Opreord00 0000
O000000o0obooooddpreord0 000000 0OOOOOOOOOOOOOOOO
guotboddoooooooboboboobobbobooooooooooooogd
000000000000000000000000000000 plusN(n, preord(vs,z))
goooooooooooooonooooooooooonoodoooonoogooon
gooooooo

goooooooooooooobooooooooo bbb oooooobooood
goooobogooon

e JUUOODODDOUOOODLDOUOOOODO
e HUUOODLODLOUOOUOLODOOLOOLODLDDbDUOOO

e JUUOOODODOODLODOOODO
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1 sl

HEEN

Oo0000 foldr, budldDO0ODOODOOOODO foldr, busld DO ODOOOOOODOO
gboogobbdbogouooboobuobbuooouoobagboogoobod
gouduboodboguboogboobuoobboobooboobboobbooobod
gobogbooobobboboMLOobboobbooobobobooobboboon
gboboboodgbbbboooobobdan

gogoboodobboobbbbboboobbouobaguouooouooouoooao
gooobobobbobobbbouodotuboguuoooooboooobooobbbobb
goodobouogoobobooobobogan

godogboboobuodgboobbobbbboboboobooboobboooba
goudbboodboobbobbdoooboooboouooubbooboobbod
gbobobooooobogagd

gbobogbbobooboobodboogbuoobooooboboobobooboobdad
goboggbooboobbbobodbooboobbobobbooboboobboobobooa
googobodbogbbodgbobboboobobobbbooboobooboon
gbobobobdobbbbdooodgoobbbboodobobboooaoo

gbobogbbogobboboboobboobboobuoobobuoboboboobbo
gbobbooboogobuoogbooobobbobboobboobooboooboon
gbogobodoboobbooooonbooboooboobobooobooogn
gbuodgobodbogooouoobouobobboobboobodgbobobodaon
gbobboodgbbbbouoooobbuoooobobogn
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dobobooobobooooboooooboboonon foldr, bwldODDDOOODODO
gbuooobdodououboodgbogbbuoobbodboooouooobbobon
gbogobbobooboboubbooobuoobboobgobobobboobobgo
gbogoouoboogobuodgbbooobuoobboobobuodgboogoogood
gboooboooboodan

gbogoobbooboboobboobbobboobbooboboboboobbod
gobbbbbbbdbdouooooduobouobooooooobooobboobn
goubobobboobbobbtuotbotbdodugouooooboooooooboobn
gbhobbodgoboobboobbuoobbobuogoboobooobboobob
goobbdoobooobuoooboooboobbuooobuoobobbobbooboon
guobbodbbobbuodbooobuoobboobuoobobboboboobbod
gbooboogbobbbuoooobbooogd
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L O

gbboobobooobuodgbbbobobobuoobbooboobboobobobobda
gbooooboouooboboubboobboobooouobbuaobboobobon
gbobobboobogbogobbuoooobbbooogobooooobod
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0o A

Jooooogdn

goodboobogbodgboobbogbboobuoobboogboobboobbad
O0000000ooO0O0O 3)o(7)DoooooooooUoUoooooooo

(*******************************

gogoooo

gd UVvar OO
Con OO
Fun OO
Cas case
Def O OO

kKK KKK KKK KoK KKK KKK K KKK Kk KK )
type name = string;
datatype expr = Var of name
| Con of (name * (expr list))
| Fun of (name * (expr list))
| Cas of expr * ((expr * expr) list)
| Def of (abt * expr)

and abt = Abt of (name * (expr list))

(*******************************

U 00 0Uread_Compo
o0 bDooooooboood
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o0 0O@WoO aos),guobog,bobbodb (1gs,s,9), bonoooooog

0)

b o 100000

200000

3 gooon

8 uun

o 0

o0 Fdaf1,Fdf2,Fdf3 0 000000000 0O0O0O0O0O00O0OO0O0O0

*******************************)

exception read_Compo_Error;

exception read_Compo_Errori;

exception read_Compo_Error2;

exception read_Compo_Error3;

exception read_Compo_Error4;

exception read_Compo_Error5;

fun read_Compo(cmp) =

let

val dmyDf = Def (Abt("dummy", []1),Var("dummy"));
(x OOO0O =)

val F1 = IFdf1;

val F2 = IFdf2;

val F3

IFdf3;
x DOOOODOoOoOo %
fun ptChk1(_,_,[],[],[]) = raise read_Compo_Erroril
| ptChkl(Fun(nml,1ls1),Fun(nm2,1s2),[],[],
(dfn as Def(Abt(nm3,_),_))::xs) =
if nmi=nm3 then
((true,3,dfn), (false,0,dmyDf), ([],[],dfn::xs))
else

if nm2=nm3 then
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((false,0,dmyDf), (true,3,dfn),([],[],xs))
else ptChkl(Fun(nml,ls1),Fun(am2,1s2),[1,[],xs)
| ptChk1l(Fun(nml,1s1),Fun(nm2,1s2),[],
(dfn as Def(Abt(nm3,_),_))::xs,D3) =
if nmi=nm3 then
((true,2,dfn),(false,0,dmyDf), ([],dfn::xs,D3))
else
if nm2=nm3 then
((false,0,dmyDf), (true,2,dfn), ([],xs,D3))
else ptChkl(Fun(nmi,1s1),Fun(nm2,1s2),[],xs,D3)
| ptChkl(Fun(nmi,ls1),Fun(nm2,1s2),
(dfn as Def(Abt(nm3,_),_))::xs,D2,D3) =
if nm1=nm3 then
((true,1,dfn), (false,0,dnyDf), (dfn::xs,D2,D3))
else
if nm2=nm3 then
((false,0,dmyDf), (true,1,dfn),(xs,D2,D3))
else ptChkl(Fun(nmi,1ls1),Fun(nm2,1s2),xs,D2,D3)
GO0 =)
| ptChki(_,Var(x),_,_,_,_) =
((false,9,dmyDf), (false,9,Var(x)),([1,[1,01))
xOoOQO =)
| ptChkl(Fun(nmil,1s1),Con(nm2,1s2),[],[],
(dfn as Def(Abt(nm3,_),_))::xs) =
if nm1=nm3 then
((false,3,dfn),(false,8,Con(nm2,1s2)),([1,[],dfn::xs))
else ptChkl(Fun(nmi,1s1),Con(nm2,1s2),[], [],xs)
| ptChk1l(Fun(nmi,1s1),Con(nm2,1s2),[],
(dfn as Def(Abt(am3,_),_))::xs,D3) =

if nml=nm3 then

39



((false,2,dfn),(false,8,Con(nm2,1s2)),([],dfn::xs,D3))
else ptChkl(Fun(nmi,ls1),Con(nm2,1s2),[],xs,D3)
| ptChk1l(Fun(nml,1s1),Con(nm2,1s2),
(dfn as Def(Abt(nm3,_),_))::xs,D2,D3) =
if nmi=nm3 then
((false,1,dfn),(false,8,Con(nm2,1s2)),(dfn::xs,D2,D3))
else ptChkl(Fun(nmi,ls1),Con(nm2,1s2),xs,D2,D3)

| ptChk1(_,_,_,_,_) = raise read_Compo_Error2;

x O0O0D0OOOoOoOooooOo *)
fun ptChk2(_,[]1,[],[1) = raise read_Compo_Error3
| ptChk2(Fun(nm1,1s1),[],[],(dfn as Def(Abt(nm3,_),_))::xs)
if nm1=nm3 then (3,dfn)
else ptChk2(Fun(nmi,1s1),[],[],xs)
| ptChk2(Fun(nmi,1s1),[],(dfn as Def(Abt(nm3,_),_))::xs,D3)
if nml=nm3 then (2,dfn)
else ptChk2(Fun(nmi,1s1),[],xs,D3)
| ptChk2(Fun(nml,1s1),(dfn as Def(Abt(nm3,_),_))::xs,D2,D3)
if nmi=nm3 then (1,dfn)
else ptChk2(Fun(nmi,ls1),xs,D2,D3)

| ptChk2(_,_,_,_) = raise read_Compo_Error4;

(x OOoOoDoOg %
fun infGet(Fun(_,vars)) = hd(rev vars)
| infGet(_) = raise read_Compo_Error5;

val inF = infGet cmp;
x JO0O0O0OO0DOOoOooOonOo )

val ((b1,n1,d1),(b2,n2,d2),(D1,D2,D3)) =
ptChki (cmp,inF,F1,F2,F3)
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in
if bl then
let val (n3,d3) = ptChk2(inF,D1,D2,D3)
in (n1,d1,n3,d3)
end
else
if b2 then
let val (n3,d3) = ptChk2(cmp,D1,D2,D3)
in (n3,d3,n2,d2)
end
(00 or OO %)
else (n1,d1,n2,d42)

end;
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00 B

Joooooooooood

gboobbooobobboooobobobooobboobo

(koK AR AR AR KKK KA AR KKK AR KKK KKK koK K
000 0O 0ODEF0_file
OO0 0ObData.sml(UUOO0ODODDOOODOO)
Pi.sml (UOOOOOOOOOOO)
P2.sml (DOOOOOOOOOOO)
P3.sml (UO0O0OOOOOODOOOOOOOOOO)
Rst.sml (DO 0O0OOOOOOOOOO)
object (OOOODO)
oo ogoood
U0 WMobjectUUDOIODDOOOOOOOO
00000 Rst.smlOO0O0OO

*******************************************************)

Gkxx DO O0O0ODOreflect(reflect(x)) DO OO *xx)

- val object = "reflect(reflect(x))";

val object = "reflect(reflect(x))" : string

- DEFO_file(("Data.sml","P1.sml","P2.sml","P3.sml",object),"Rst.sml");
val it = "FUN’1(x)" : string

000000 (Rst.sml) DOOOOOO00O0O0OOO
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fun FUN’1(v’5) =
case v’5 of
Lf => Lf
| Br(v’6,v’7,v’8) => Br(v’6,FUN’1(v’7),FUN’1(v’8));
*)
Gkxx [0 000 OplusN(n,shunt(ys,xs)) DO OO **x)
- val object = "plusN(n,shunt(ys,xs))";
val object = "plusN(n,shunt(ys,xs))" : string
- DEFO_file(("Data.sml","P1.sml","P2.sml","P3.sml",object),"Rst.sml");
val it = "FUN’2(n,plusN(n,ys),xs)" : string
(000000 (Rst.sml) DO0O0O0O0O00O0OCOOOO
fun FUN’2(v’9,v’13,v’14) =
case v’14 of
Nil => v’13
| Cns(v’15,v’16) => FUN’2(v’9,Cns(plus(v’9,v’15),v’13),v’16);
%)
(x¢x 00 0O0O0ODOshunt(ys,plusi(n,xs)) OO OO **x*)
- val object = "shunt(ys,plusN(n,xs))";
val object = "shunt(ys,plusN(n,xs))" : string
- DEFO_file(("Data.sml","P1.sml","P2.sml","P3.sml",object),"Rst.sml");
val it = "FUN’6(n,ys,xs)" : string
(x 000000 (Rst.sml) DOOOOOOOOOOO
fun FUN’6(v’45,v’41,v’46) =
case v’46 of
Nil => v’41
| Cns(v’43,v’44) => FUN’6(v’45,Cns(plus(v’45,v’43),v’41),v’44);
*)
(xxx 00000 0Oshunt(zs,shunt(ys,xs)) OO0 OO **x)
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- val object = "shunt(zs,shunt(ys,xs))";
val object = "shunt(zs,shunt(ys,xs))" : string
- DEF0_file(("Data.sml","P1.sml","P2.sml","P3.sml",object),"Rst.sml");
val it = "shunt(FUN’8(zs,xs),ys)" : string
x JO00000 Rst.sml) DOOO0OOOOOOOO
fun FUN’8(v’57,v’62) =

case v’62 of

Nil => v’57
| Cns(v’63,v’64) => Cns(v’63,FUN’8(v’57,v’64));
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