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ě
n

n
éFV(x)=fxg

FV(MN)=FV(M)[FV(N)

FV(�x:M)=FV(M)�fxg

D
e

f:
V

á
z
a

n
é

p
ro

m
ě
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ů

s
le

d
e

k
:

K
a

ž
d

ý
te

rm
v�

m
á

n
e

jv
ý
š
e

je
d

n
u

n
o

rm
á

ln
í

fo
rm

u
.

1
6



R
e
d
u
k
č
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ři
n

o
rm

á
ln

í
s
tra

te
g

ii
s
ko

n
č
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řá

d
a
n
é

d
vo

jic
e

U
s
p
o
řá
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č
ís

la
a

a
ritm

e
tick

é
o
p
e
ra

c
e

S
tro

m
y

2
1



P
ra

v
d
ivo

s
tn

í
h
o
d
n
o
ty

T
ru

e=�x�y:x

F
a
ls

e=�x�y:y

L
o
g
ick

é
s
p
o
jk

y

n
o
t=�y:y

F
a
ls

e
T
ru

e

if=�x�y�z:xyz
a
n
d=�u�v:uv

F
a
ls

e

o
r =�u�v:u

T
ru

ev
2
2



U
s
p
o
řá
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ě
n

n
o

uz

(vo
ln

o
u

vM

)
v
á

ž
e

m
e

a
b

s
tra

k
c
í,

ta
k
ž
e

vF
u

ž
vo

ln
á

n
e

n
í.

P
ů
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č
ís

lite
ln

á
,

p
a

kf:N n+199K�N

ta
ko

v
á

,
ž
e

f(y;x1 ;:::;xn )=�z:(g(z;x1 ;:::;xn )=y),
je

v
y
č
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ě

n
o
v
é

re
d

e
x
y

tva
ruNQ

,
p

o
k
u

d
vM

b
y
l
p

o
d

te
rmxQ

aN=�y:P

4
7



V
ě
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řá

d
á

n
í.

4
9



V
ě
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č
e

tn
ě
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íře

n
í

P
C

F

L
o

k
á

ln
í

d
e

fi
n

ic
e

ko
n

s
ta

n
t

le
t x=M

inN

�(�x:N)M

n
e

b
o

o
b

e
c
n

ě
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ě

P
o

z
n

á
m

k
a

:
G

ira
rd

ů
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ů

k
a

z
fu

n
d

o
va

n
o

s
ti

(S
N

)
p

o
d

a
l
D

a
g

P
ra

w
itz

.

5
8



D
e

f:
U

z
a
v
ře
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ě
n

n
ý
m

i,

n
a

d
n

im
iž

je
p

ro
ve

d
e

n
a

ty
p

o
v
á

a
b

s
tra

k
c
e

L
e

m
m

a
:

K
a

ž
d

ý
u

z
a
v
ře
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ě
m

á
tva

r��:M

,
k
d

eM::�

.

D
ů
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ě
tv

rze
n

í
s
e

d
o

k
a

z
u

jí
n

a
rá

z
in

d
u

k
c
í

p
o

d
le

s
tru

k
tu

ry
te

rm
u

.

5
9



D
e
fi
n
ic

e
z
á
k
la

d
n
íc

h
u
z
a
v
ře
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rů
a

je
jic

h

(u
z
a
v
ře
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ů
v

ty
p
o
v
ý

s
y
s
té

m

A
x
io

m
p

ro
m

ě
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í řím

e
k
a

lk
u

l
o

„le
t“

v
ý
ra

z
y,

k
te

ré
s
p

o
ju

jí

a
b

s
tra

k
c
i
s

a
p

lik
a

c
í:

Te
rm

y
:

x;y;:::

p
ro

m
ě
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ě

r
re

la
c
e 

S [ 
K [ 

I

�

je
re

fl
e
x
iv

n
í,

s
y
m

e
trick

ý
a

tra
n

s
itiv

n
í

u
z
á

v
ě
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řík

la
d

:
N

e
c
h

t’
X

je
ko

m
b

in
á

to
r

d
e

fi
n

o
va

n
ý

p
ra

v
id

le
m

XM M

K
S

K
.

P
a

kf

Xg
je

ko
m

b
in

á
to

ro
v
á

b
á

ze
.

D
ů
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ře
k
la

dP

.

8
6



S
u
p
e
rko

m
b
in

á
to

ry

Id
e

a
:

K
a

ž
d

é
m

u
te

rm
u

(fu
n

k
c
io

n
á

ln
ím

u
p

ro
g
ra

m
u

)
„u

š
ít

n
a

m
íru

“
je

h
o

s
a

d
u

ko
m

b
in

á
to

rů
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č
n

í
p

ra
v
id

loSx1 x2 :::xn  E

n
e

o
b

s
a

h
u

je
vo

ln
é

p
ro

m
ě
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řík
á

„v
y
n

á
š
e

n
í

la
m

b
d

a
“

(la
m

b
d

a
-liftin

g
).

9
0



V
ě
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ě

ta
:

P
ři
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é

x1 ;:::;xn

s
e

vN
v
y
s
k
y
tu

jí.

2
.

v
k
a

ž
d

é
m

k
ro

k
u

je
p

říru
s
te

k
k

c
e

lko
v
é

ve
liko

s
ti

n
e

jv
ý
š
e

ro
ve

n
p

o
č
tu

vo
ln

ý
c
h

p
ro

m
ě

n
n

ý
c
h

te
rm

u N

.
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M
o
d
ifi

k
a
c
e

v
y
n
á
š
e
c
íh

o
a
lg

o
ritm

u
n
a

p
ln

ě
lín

é
v
y
n
á
š
e
n
í

D
e

f:
P

o
d

v
ý
ra

zM
a

b
s
tra

k
c
eL

je
vo

ln
ý
,

k
d

y
ž

v
š
e

c
h

n
y

p
ro

m
ě

n
n

é
vM

js
o

u
vo

ln
é

vL

.

M
a

x
im

á
ln

í
vo

ln
ý

v
ý
ra

z
vL

je
ta

ko
v
ý

vo
ln

ý
v
ý
ra

z
,

k
te

rý
n

e
n

í
v
la

s
tn

ím
p

o
d

te
rm

e
m

ž
á

d
n

é
h

o
v
ý
ra

z
u

vo
ln

é
h

o
vL

.

P
řík

la
d

:�x�y:y+
s
q
rtx

A
b
y

b
y
lo

z
a

ru
č
e

n
o
,

ž
e

p
o

la
m

b
d

a
-v

y
n

e
s
e

n
í

b
u

d
e

z
a

c
h

o
v
á

n
a

p
ln

á
le

n
o

s
t,

je
n
u

tn
é

v
y
n

á
š
e

t
m

ís
to

vo
ln

ý
c
h

p
ro

m
ě

n
n

ý
c
h

m
a

x
im

á
ln

í
vo

ln
é

v
ý
ra

z
y.
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D
a
to

v
é

s
tru

k
tu

ry
ve

fu
n
k
c
io

n
á
ln

ím
p
ro

g
ra

m
o
v
á
n
í

B
in

o
m

iá
ln

í
h
a
ld

y

D
e

f:
B

in
o

m
iá

ln
í

s
tro

m
je

(ko
ře

n
o
v
ý
)

s
tro

m
o

b
e

c
n

é
a

rity
s

u
z
ly

o
h

o
d

n
o

c
e

n
ý
m

i
k
líč

i.

-
b

in
o

m
iá

ln
í

s
tro

m
s
tu

p
n

ě 0
je

je
d

n
o

u
z
lo

v
ý

s
tro

m

-
b

in
o

m
iá

ln
í

s
tro

m
s
tu

p
n

ěr+1
v
z
n

ik
n

e
ze

d
vo

u
b

in
o

m
iá

ln
íc

h
s
tro

m
ůt1

,t2

s
tu

p
n

ěr

tz
v.

s
p

o
je

n
ím

:
s
tro

mt1
s
e

s
ta

n
e

n
o
v
ý
m

,
n

e
jle

v
ě

jš
ím

,
n

á
s
le

d
n

íke
m

s
tro

m
ut2

-
u

s
p

o
řá

d
á

n
í

k
líč

ů
n

a
v
š
e

c
h

v
ě

tv
íc

h
b

in
o

m
iá

ln
íc

h
s
tro

m
ů

je
ro

s
to

u
c
í
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K
a

ž
d

ý
b

in
o

m
iá

ln
í

s
tro

m
je

d
á

n
s
v
ý
m

ko
ře

n
e

n
s
e

s
tu

p
n

ě
m

,
o

h
o

d
n

o
c
e

n
ím

(k
líč

e
m

)
a

s
e

z
n

a
m

e
m

n
á

s
le

d
n

ick
ý
c
h

p
o

d
s
tro

m
ů

.
N

á
s
le

d
n

ick
é

p
o

d
s
tro

m
y

js
o

u
v

p
o

řa
d

í
s

k
le

s
a

jíc
ím

s
tu

p
n

ě
m

.

data(Orda)=>BTreea=NodeInta[BTreea℄

rank(Noder__)=r

root(Node_x_)=x
P

ři
s
p

o
jo

v
á

n
í

s
e

h
a

ld
o
v
é

řa
ze

n
í

k
líč

ů
u

d
rž

u
je

tím
,

ž
e

s
e

p
řip

o
ju

je
v
ž
d

y
s
tro

m
s

ko
ře

n
e

m

s
v
ě

tš
ím

k
líč

e
m

p
o

d
s
tro

m
s

ko
ře

n
e

m
s

m
e

n
š
ím

k
líč

e
m

.
S

p
o

jo
va

n
é

s
tro

m
y

m
a

jí
v
ž
d

y

s
te

jn
ý

s
tu

p
e

ň
.

link::(Orda)=>BTreea->BTreea->BTreea

linkt1�(Noderx1s1)t2�(Node_x2s2)

=ifx1<=x2thenNode(r+1)x1(t2:s1)

elseNode(r+1)x2(t1:s2)
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D
e

f:
B

in
o

m
iá

ln
í

h
a

ld
a

je
ko

n
e

č
n

á
p

o
s
lo

u
p

n
o

s
t

b
in

o
m

iá
ln

íc
h

s
tro

m
ů

v
p

o
řa

d
í

ro
s
to

u
c
íc

h
s
tu

p
ň

ů
.

S
tu

p
n

ě
v
š
e

c
h

s
tro

m
ů

v
b

in
o

m
iá

ln
í

h
a

ld
ě

js
o

u
n

a
v
z
á

je
m

rů
z
n

é
.

typeBHeapa=[BTreea℄
L

e
m

m
a

:
B

in
o

m
iá

ln
í

h
a

ld
a

ve
liko

s
tin

o
b

s
a

h
u

je
n

e
jv

ý
š
eblog2 (n+1)

b
in

o
m

iá
ln

íc
h

s
tro

m
ů

.
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V
k
lá

d
á
n
í

insert::(Orda)=>a->BHeapa->BHeapa

insertxh=insBT(Node0x[℄)h

insBT::(Orda)=>BTreea->BHeapa->BHeapa

insBTt[℄=[t℄

insBTth�(t':s)
=aseompare(rankt)(rankt')of

LT->t:h
GT->t':insBTts

EQ->insBT(linktt')s
V

ě
ta

:
C

e
n

a
v
lo

ž
e

n
í

k
líč

e
d

o
b

in
o

m
iá

ln
í

h
a

ld
y

ve
liko

s
tin

je
v(logn).

P
o

z
n

á
m

k
a

:
A

m
o

rtizo
va

n
á

c
e

n
a

je
d

o
ko

n
c
e

v(1).
9
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S
lu

č
o
v
á
n
í

merge::(Orda)=>BHeapa->BHeapa->BHeapa

mergeh[℄=h

merge[℄h=h

mergeh1�(t1:s1)h2�(t2:s2)

=aseompare(rankt1)(rankt2)of

LT->t1:merges1h2

GT->t2:mergeh1s2

EQ->insBT(linkt1t2)(merges1s2)

V
ě

ta
:

C
e

n
a

s
lo

u
č
e

n
í

d
vo

u
b

in
o

m
iá

ln
íc

h
h

a
ld

ve
liko

s
tin

je
v(logn).
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N
a
le

ze
n
í

a
z
ru

š
e
n
í
n
e
jm

e
n
š
íh

o
p
rv

k
u

findMin::(Orda)=>BHeapa->a

findMin=root.fst.remMinT

deleteMin::(Orda)=>BHeapa->BHeapa

deleteMinh=merge(reverses)s'

where(Node__s,s')=remMinTh

P
o

m
o

c
n

á
fu

n
k
c
eremMinT

v
y
jm

e
ze

s
e

z
n

a
m

u
s
tro

m
s

n
e

jm
e

n
š
ím

ko
ře

n
e

m
.

remMinT::(Orda)=>BHeapa->(BTreea,BHeapa)

remMinT[t℄=(t,[℄)

remMinT(t:s)=ifroott<=roott'then(t,s)else(t',t:s')

where(t',s')=remMinTs
V

ě
ta

:
C

e
n

a
n

a
le

ze
n

í
i
z
ru

š
e

n
í

p
rv

k
u

v
b

in
o

m
iá

ln
í

h
a

ld
ě

ve
liko

s
tin

je
v(logn).

9
9



K
o
n
s
tru

k
to

ro
v
é

tříd
y

F
u
n
k
to

ry

lassFuntorfwhere

fmap::(a!b)!fa!fb

instaneFuntorMaybewhere

fmapgNothing=Nothing

fmapg(Justx)=Just(gx)

instaneFuntor[℄where

fmap=map
instaneFuntorIOwhere

fmapgx=x�=return Æg
1
0
0



A
x
io

m
y

fu
n
k
to

rů

fm
a

p
id

=
id

fm
a

p (f Æg)=
fm

a
pf Æ

fm
a

pg

V
ě

ta
:

In
s
ta

n
c
eMaybe

,[℄
,IO

ko
n

s
tru

k
to

ro
v
é

tříd
y

F
u

n
c
to

r
s
p

lň
u

jí
o

b
a

a
x
io

m
y

fu
n

k
to

rů
.

1
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F
u
n
k
to

ry
s

je
d
n
o
p
rv

ko
vo

u
s
tru

k
tu

ro
u

lassFuntorf)PointedFuntorfwhere

pure::a!fa
In

s
ta

n
c
e

ko
n

s
tru

k
to

ro
v
é

tříd
yFuntor

js
o

u
č
a

s
to

ta
k
é

in
s
ta

n
c
e

m
i

tříd
y PointedFuntor

.

instanePointedFuntorMaybewhere

pure=Just

instanePointedFuntor[℄where

purex=[x℄

instanePointedFuntorIOwhere

pure=return

1
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2



A
x
io

m
fu

n
k
to

rů
s

je
d
n
o
p
rv

ko
vo

u
s
tru

k
tu

ro
u

fm
a

pg Æ
p

u
re=

p
u

re Æg
V

ě
ta

:
In

s
ta

n
c
eMaybe

,[℄
,IO

ko
n

s
tru

k
to

ro
v
é

tříd
y

P
o

in
te

d
F

u
n

c
to

r
te

n
to

a
x
io

m

s
p

lň
u

jí.

1
0
3



A
p
lik

a
tiv

n
í
fu

n
k
to

ry

F
u

n
k
to

ry
u

m
o

ž
ň

u
jí

v
y
n

é
s
t

„o
b
y
č
e

jn
é

“
fu

n
k
c
e

n
a

fu
n

k
c
e

n
a

s
tru

k
tu

rá
c
h

.
Č

a
s
to

je
v
š
a

k

u
ž
ite

č
n

é
v
y
n

á
š
e

t
fu

n
k
c
e
,

k
te

ré
js

o
u

s
a

m
y

h
o

d
n

o
ta

m
i
ve

s
tru

k
tu

ře
.

To
u

m
o

ž
ň

u
je

ko
n

s
tru

k
to

ro
v
á

tříd
a Appliative

.

lassFuntorf)Appliativefwhere

pure::a!fa

(<*>)::f(a!b)!fa!fb
n

e
b

o
a

lte
rn

a
tiv

n
ě

lassPointedFuntorf)Appliative'fwhere

(<*>)::f(a!b)!fa!fb
O

p
e

rá
to

r(<*>)

fu
n

g
u

je
ja

ko
o

p
e

rá
to

r
a

p
lik

a
c
e

fu
n

k
c
e
,

a
le

u
v
n

itř
s
tru

k
tu

ry
(d

a
n

é

ty
p

o
v
ý
m

ko
n

s
tru

k
to

re
mf

).

1
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A
x
io

m
a
p
lik

a
tiv

n
íc

h
fu

n
k
to

rů

fm
a

p=(<*>) Æ

p
u

re

P
o

z
n

á
m

k
a

:
O

p
e

rá
to

r
fm

a
p

te
d

y
lze

ro
z
lo

ž
it

n
a

d
v
ě

je
d

n
o

d
u

š
š
í

o
p

e
ra

c
e

:
v
lo

ž
e

n
í

d
o

s
tru

k
tu

ry
a

a
p

lik
a

c
i
v

rá
m

c
i
s
tru

k
tu

ry.

In
s
ta

n
c
e

tříd
y

A
p
p
lic

a
tive

instaneAppliativeMaybewhere

pure

=Just

Justg<*>Justx=Just(gx)

_
<*>_
=Nothing

1
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S
e

z
n

a
m

o
v
ý

ty
p

o
v
ý

ko
n

s
tru

k
to

r
lze

u
č
in

it
in

s
ta

n
c
í

tříd
y

a
p

lik
a

tiv
n

íc
h

fu
n

k
to

rů
d

v
ě

m
a

z
p

ů
s
o

b
y.

P
rv

n
í

z
n

ic
h

u
va

ž
u

je
s
e

z
n

a
m

y
ja

ko
p

o
s
lo

u
p

n
o

s
ti

a
p

ři
a

p
lik

a
c
i
b

e
re

je
n

h
o

d
n

o
ty

n
a

s
te

jn
ý
c
h

p
o

z
ic

íc
h

:

newtypeZipLista=ZL[a℄

instaneAppliativeZipListwhere

pure=repeat
ZLgs<*>ZLxs=ZL(zipWithidgsxs)

N
a

p
řík

la
d

s
k
a

lá
rn

í
s
o

u
č
in

d
vo

u
ve

k
to

rů
re

p
re

ze
n

to
va

n
ý
c
h

s
e

z
n

a
m

y
lze

z
a

p
s
a

t

s
u

m (p
u

re(*)<*>ZL[2,3,4℄<*>ZL[5,6,7℄)
1
0
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D
ru

h
ý

z
p

ů
s
o

b
(p

řija
tý

v
h

a
s
ke

llo
v
s
k
é

k
n

ih
o
v
n

ěControl

)
u

va
ž
u

je
s
e

z
n

a
m

y
ja

ko

m
u

ltim
n

o
ž
in

y
–

v
ý
s
le

d
k
ů

n
e

d
e

te
rm

in
is

tick
ý
c
h

v
ý
p

o
č
tů

.
P

ři
a

p
lik

a
c
i
b

e
re

v
š
e

c
h

n
y

d
vo

jic
e

„(fu
n

k
c
e
,a

rg
u

m
e

n
t)“:

instaneAppliative[℄where

purex=[x℄
gs<*>xs=[gx|g<-gs,x<-xs℄

N
a

p
řík

la
d

s
o

u
č
in

d
vo

u
„n

e
d

e
te

rm
in

is
tick

ý
c
h

h
o

d
n

o
t“

lze
z
a

p
s
a

t

p
u

re (*)<*>[2,3℄<*>[5,6℄
1
0
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M
o
n
á
d
y

lassMonadmwhere

return::a!ma

(�=)::ma!(a!mb)!mb

(�)::ma!mb!mb

fail::String!ma

p�q=p�=onstq

fail=error
P

o
z
n

á
m

k
a

:
O

p
e

rá
to

r(�)
je

z
d

e
p

řid
á

n
p

ro
z
je

d
n

o
d

u
š
e

n
í

d
e

k
la

ra
c
í

in
s
ta

n
c
í

a

o
p

e
rá

to
r fail

je
z
d

e
ta

k
é

n
a
v
íc

je
n

z
p

ra
k
tick

ý
c
h

d
ů

vo
d

ů
.

A
lte

rn
a

tiv
n

í
d

e
fi
n

ic
e

tříd
y

Monad

b
y

m
o

h
la

b
ý
t

lassAppliativem)Monad'mwhere

(�=)::ma!(a!mb)!mb
1
0
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instaneMonadMaybewhere

return=Just
Nothing�=k=Nothing

Justx�=k=kx

fails=Nothing

instaneMonad[℄where

return=(:[℄)

[℄�=f=[℄

(x:s)�=f=fx++(s�=f)

fails=[℄

instaneMonadIOwhere

return=primretIO

(�=)=primbindIO

1
0
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M
o
n
a
d
ick

é
a
x
io

m
y

re
tu

rna�=g
=ga

m�=
re

tu
rn

=m

m�=(�x:gx�=h)=(m�=g)�=h

V
ě

ta
:

In
s
ta

n
c
eMaybe

,[℄
,IO

ko
n

s
tru

k
to

ro
v
é

tříd
y

M
o

n
a

d
s
p

lň
u

jí
v
š
e

c
h

n
y

tři

m
o

n
a

d
ick

é
a

x
io

m
y.

1
1
0



P
o

z
n

á
m

k
a

:
Z

a
ve

d
e

m
e

-li
p

o
m

o
c
n

ý
o

p
e

rá
to

r,

(>=>)::Monadm)(a!mb)!(b!m)!(a!m)

f>=>g=�x:fx�=g
p

a
k

b
u

d
o

u
m

ít
m

o
n

a
d

ick
é

a
x
io

m
y

tva
r

re
tu

rn>=>g
=g

g>=>
re

tu
rn

=g

g>=>(h>=>k)=(g>=>h)>=>k
a

m
o

n
a

d
ick

é
fu

n
k
c
e

s
p

o
lu

s
p

e
rá

to
re

m(>=>)
b
u

d
o

u
tvo

řit
m

o
n

o
id

.

1
1
1



M
o

n
á

d
y

lze
,
m

ís
to

d
vo

jic
e

o
p

e
ra

c
í

re
tu

rn
a(�=),

a
lte

rn
a

tiv
n

ě
d

e
fi
n

o
va

t
p

o
m

o
c
í
d

vo
jic

e

o
p

e
ra

c
í

fm
a

p
a

jo
in

:

fmap::Monadm)(a!b)!(ma!mb)

fmapfm=m�=return Æf

join::Monadm)m(ma)!ma

joinz=z�=id
P

řík
la

d
:

V
s
e

z
n

a
m

o
v
é

m
o

n
á

d
ě

je

jo
in=

c
o

n
c
a

t,
fm

a
p=

m
a

p
.

1
1
2



M
o
n
á
d
y

s
n
u
lo

u
a

a
d
itiv

n
í
m

o
n
á
d
y

lassMonadm)MonadZeromwhere

mzero::ma

lassMonadZerom)MonadPlus'mwhere

mplus::ma!ma!ma
n

e
b

o
a

lte
rn

a
tiv

n
ě

(b
e

z
„m

e
z
itříd

y
“)

lassMonadm)MonadPlusmwhere

mzero::ma
mplus::ma!ma!ma

1
1
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instaneMonadPlusMaybewhere

mzero=Nothing

Nothing`mplus`y=y

Justx`mplus`_=Justx

instaneMonadPlus[℄where

mzero=[℄
mplus=(++)
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řá

d
ko

v
ý

z
lo

m
,

fo
n

ty
...)

1
1
6



M
o
n
a
d
ick

é
ko

m
b
in

á
to

ry
p
ro

s
y
n
ta

k
ticko

u
a
n
a
lý

z
u

newtypeParsera=P(String![(a,String)℄)

papply(Pp)=p

instaneFuntorParserwhere

fmapf(Pp)=P(�inp7!~[(fv,out)|(v,out) pinp℄)

instaneMonadParserwhere

returnv=P(�inp7!~[(v,inp)℄)

(Pp)�=f=P(�inp7!~onat[papply(fv)out|(v,out) pinp℄)$
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papply::Parsera!String![(a;String)℄

papply(Pp)s=ps
p

a
kp�=h

lze
v
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d
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p
o

m
o

c
ípapply

:

p�=h=P(�x!onat[papply(hv)tj(v;t) papplyps℄)
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first::Parsera!Parsera

first(Pp)=P(�s!asepsof

[℄![℄
x:t![x℄
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tiva

(+++)::Parsera!Parsera!Parsera

p+++q=first(p`mplus`q)
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p1 �=�x1 !

p2 �=�x2 !
:::pn �=�xn !

return(fx1 x2 :::xn )
n
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odox1  p1
x2  p2

:::xn  pn
return(fx1 x2 :::xn )
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item::ParserChar

item=P�x!asesof
[℄![℄

(x:t)![(x;t)℄
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sat::(Char!Bool)!ParserChar

satp=dox item
ifpxthenreturnx

elsemzero

har::Char!ParserChar

har=sat Æ(==)

digit;lower;upper;letter;alphaNum::ParserChar

digit=satisDigit

lower=satisLower

upper=satisUpper

letter=lower`mplus`upper

aplhaNum=letter`mplus`digit
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string::String!ParserString

string""=return""

string(x:s)=doharxstrings
return(x:s)
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many1::Parsera!Parser[a℄

many1p=dox ps manyp
return(x:s)

many::Parsera!Parser[a℄

manyp=many1p+++return[℄

nat::ParserInt

nat=many1digit�=return Æread

int::ParserInt

int=(har 0� 0�nat�=return Ænegate)+++nat
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ident::ParserString

ident=dofx Lower;s manyalphanum;return(x:s)g

spaes::Parser()

spaes=many1(satisSpae)�return()

omment::Parser()

omment=string"��"�many(sat(== 0nn 0))�return()

junk::Parser()

junk=many(spaes+++omment)�return()

token::Parsera!Parsera

tokenp=dofv p;junk;return=vg
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symbol::String!ParserString

symbol=token Æstring

identifier::[String℄!ParserString

identifierks=token(dox ident
ifx`elem`ks

thenmzero
elsereturnx
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