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Comp 205:
Comparative Programming Languages

Functional Programming Languages:

More Haskell

Lecture notes, exercises, etc., can be found at:

w w w .csc.l iv .ac.uk / ~ g rant/ T each ing / C O M P 2 0 5 /

T u p le T y p es

H ask el l  al l ow s com p osite ty p es to be buil t up  by
" tup l ing " , e.g .

• ( I nt eger , I nt eger ) is th e ty p e of p airs of   
I nt eger s;  sim il arl y

• ( I nt eger , Char , Bool ) , etc.

I n g eneral , ( A, B) rep resents th e ty p e of p airs w h ose 
first com p onent h as ty p e A and w h ose second 
com p onent h as ty p e B.

T u p les

E l em ents of tup l e ty p es are al so w ritten using  
th e ( _, _) notation;  
for exam p l e, ( 24, ' a' ) is of ty p e ( I nt eger , Char ) .

T h e ( _, _) notation is an exam p l e of a sp ecial  k ind
of op erator cal l ed a constructor:

• al l  tup l es can be buil t using  th is op erator, and
• th e op erator is not ev al uated:

Pr el ude> ( 24, ' a' )
( 24, ' a' )

P at t ern - Mat c h i n g  # 2

- - add a pai r  of  number s

add : :  ( I nt eger , I nt eger )  - > I nt eger

add ( x, y)   =  x + y

C onstructors can be used in p atterns:

f st  ( x, y)   =  x
snd ( x, y)   =  y

Hot  S t u f f :  C u rry i n g

cur r i edAdd : :  I nt eger  - > I nt eger  - > I nt eger

cur r i edAdd m n  =  m + n

Pr el ude> : l  ar i t hmet i c
. . .
Mai n> : t  cur r i edAdd
cur r i edAdd : :  I nt eger  - > I nt eger  - > I nt eger
Mai n> : t  cur r i edAdd 3
cur r i edAdd 3 : :  I nt eger  - > I nt eger
Mai n> cur r i edAdd 3 5
8

C u rry i n g

T h ere is a one- to- one corresp ondence betw een th e
ty p es ( A, B)  - > C and  A - > ( B - > C) .

G iv en a function  f  : :  ( A, B)  - > C , 
its curried eq uiv al ent is th e function

cur r i edF : :  A - > B - > C

cur r i edF a b  =  f  ( a, b)
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C u rri ed  Max

maxOf 2 : :  I nt eger  - > I nt eger  - > I nt eger

maxOf 2 m n
|  m >= n   = m
|  m < n    = n

A  p ossibl e definition of maxOf 2 is:

O r. . .

maxOf 2 m n 
|  m >= n     = m
|  ot her wi se  = n

A noth er p ossibl e ( eq uiv al ent)  definition of 
maxOf 2 is:

O r E v en . . .

maxOf 2 m n
|  m >= n   = m
|  m <= n   = n

A noth er p ossibl e ( eq uiv al ent)  definition of 
maxOf 2 is:

N est ed  D ef i n i t i on s

maxOf 3 : :  I nt  - > I nt  - > I nt  - > I nt

maxOf 3 x y z  = maxOf 2 u z
wher e
u = maxOf 2 x y

" Local "  definitions can be m ade using  th e
wher e k ey w ord:

maxOf 3 x y z  = maxOf 2 ( maxOf 2 x y)  z

w h ich  is eq uiv al ent to:

The F i b o n n a c c i S eq u en c e

- - nt h number  i n t he Fi bonnacci  sequence
f i b n = f i b1

wher e
( f i b1,  f i b2)  = f i bs n

- - ( nt h,  ( n+1) t h)  i n Fi b.  seq.
f i bs 0 = ( 1, 1)
f i bs n = ( f 2,  f 1 + f 2)

wher e
( f 1, f 2)  = f i bs ( n- 1)

. . .  O r

f i b n = f i b1
wher e
( f i b1,  f i b2)  = f i bs n

f i bs n
|  n <= 0  =  ( 1, 1)
|  n > 0   =  ( f 2,  f 1 + f 2)

wher e
( f 1, f 2)  = f i bs ( n- 1)
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T h e F seq uence w h ere F = Fib onacci

- - f i l e:  f i b. hs

f i b n  =  f i b1
wher e
( f i b1,  f i b2)  = f i bs n
f i bs m

|  m < 1   = ( 1, 1)
|  0 < m   = ( f 2,  f 1 + f 2)

wher e
( f 1, f 2)  = f i bs ( m- 1) ,

T h e F seq uence w h ere F = Fib onacci

- - f i l e:  f i b. hs

f i b n =  f 1
wher e
( f 1,  f 2)  = f i bs n
f i bs n

|  n < 1   = ( 1, 1)
|  0 < n = ( f 2,  f 1 + f 2)

wher e
( f 1, f 2)  = f i bs ( n- 1) ,

L o c a l  i s  H i d d en

Mai n> : l  f i b. hs
. . .
Mai n> f i bs 5

ERROR - Undef i ned var i abl e " f i bs"
Mai n>

S u m m a r y

K ey  top ics:

• T up l es and C urry ing

• G uards ( |  <Test > = …)

• Local  definitions ( wher e )

Next:   Lists


