
Lecture

single point of control !

avoid
copy and past !



fun addlll : int list) :int list =

case l of

⇒

Ix :c. xs ⇒ ( xtl ) : : addkxs)

-
fun ad Kl : int list) :int list =

case l of

⇒

Ix :c. xs ⇒ ( x tf : : adders)

-



fun add ( l : int list, a : int ) : i.at list=

case l of

⇒CT

/ x : : xs⇒ Got a) : : add (xs
,
a)

fun add l ll) = add ( l
,

I)
free odd 2cL) = add (f a)



fun double ( x : int) : int = 2 * x

fun doub All ( l : int list) : int list =

case l of

CT ⇒ es

/ x : : xs ⇒ double Cx) : : doubt lkxs)



ttighe-orderfonctior.si
Hyped aint isnt iatlist -' int



fun addle : .at list
,
a : int ) : i

.at/ist-cose-lofC7=2CT1x::xs.=SCxfDa::addfxs.a
)
-

fun double ( x : int) : ,nt=z*x double : int → int

Fon doubted : int list) : int list

case l of

⇒ es

-

iIx ::xs⇒d¢x) : : doub.AM#xs)



µ
what to do to eacechennf

fun
mapCff, l : int list) : int list=

Case l of

⇒

\ x : : xs ⇒ f (x) : : map (f, x s )
-

⇐x=z2*x)fun ooub All lls = mop ld.IT#gpn+l)



IT → Tz

Valued functions

operations apply it to a T,
to get a Tz

Fa! Ty
,

→ T2 ] f- Ca) Tz



doub ALL G. 2,3] = [2, 4 , 6]
doub ALL [ I

, 2,33

↳ map ( double, Cl, 2,33)
TB case G. 2,33 of CT ⇒CJ

1 x : : xs ⇒ double(x) : :

map (double
, xD

to doubleCD: : map ( double, G. 37 )
to 2" map (double, 9,33)
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fun add ( l : int list, a : int ) : i.at/ist-cose-lof
-

⇒CT

Ix : :xs⇒ Celia : : addfxs, a)
-

Fon add flint list
,
a : int ) : int list =

let fun addict (x : .at) : int xia
-

in makes a

new

map ( addict, l) =

end "

closure
" hf



add( 0,337, D should be CR
, 3,47

to let fun ¥g¥=xgg
in

↳
map @Edit , a. 2,33 )

1-7*933,4 ]

add (Cl
, 2,37

,
2) shall be [34,5)

⇒ let An addict↳ =xt2
in

↳
mop ( add int, Chris]) ↳

*
I



fun add flint list
,
a : int ) : int list =

let fun addict (x : .at) : int xxa

in
-Toed

map ( addict, L)
ad
-

Anonymous functions [not recursive]
-

fan add ( l, a) =

more c ←⇒ l)
expression .



Cfn x ⇒ e) is a value

of type T, → Tz
-

iffar x : T, g e : Tz

Cfn x ⇒ e) v steps to

e with V substituted
i. e .

for X

C:t¥i¥=ei .



asd ( a. 2,33, D

↳ map ( fnx⇒ x +It , G. 2,53)
↳ case G. 2,33 of

↳ ⇒ es

ly : : xs ⇒ (fax ⇒ xx Dy .

88
map (fu x tl

,

XS

1-7 @n x ⇒ x ti) I :c. mepc #⇒xtD)
1-7 It I :c

. -

t 2 ::-



Function as inputs to polymorphism
-

fur all Lasts ( lift list ) bist) : cat list

case l of

⇒CS

l l , : : Is ⇒ last (l
,
) : : all Lasts lls )

fur lost( l : int list) : ,nt= - - -

e.g . last Cl , 2,343 = 4



all lasts [ Cin, -33 ,
[4.5.63)

= [3,6]



µ
what to do to eacechemef

fun
map (f :

'
a →

' b
,
l : '
a list) :

'b list=

Case l of

⇒

Ix : : xs ⇒ f- (x) : : map (f, xs )
-

fun all Lasts (licit list) list) : int list

map ( last
,
l)

↳ cat list → int



" higher order
"

1-

map : (
' a →

'b) * '
a list

→
' b list



fun has Ever 'll : int list) i bool =

Case l of

⇒ false

I x : : xs ⇒ Fever P ( x) of

i'In .

Tanis
/ hasEver (xD

has Eau La
, 2,33) = tee

hasEver ( Gis
, f) = false

tarsals



fun has A Cl : string list) : bool =%
/ x:c. xs ⇒ x="A " oreg has A ( xs )

f¥x⇒s#nx.
fun has Ever 'll : int list) 8 boo I

-cosee⇒offa÷Ix : !xs⇒ even Phoebe has Eueelxs)
Estate



fun exists ( boot
,

l : '
a list) i bool =

Case l of

Cz ⇒ false

I x :c. Xs ⇒ check x orelse

exists (check
, xs )


