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① ② ③
input→ →☒→h☐⇒ output

↳ d L
-

recursion

→ -usesofhighe-#functions



fun map ( f.
' a →

' b
,
l : ' a list) : ' b list =

case l of

☐⇒ ☐

Ix::xs⇒f(x) :c.mg/f,xs)
-

map (f, [× , .
. - - xD) = [flat, flx,) . . - . -9×51



fun ¥1 : int list) : int list =
case l of
c) ⇒c]

I × : : xs⇒ case 1T¥ of
true⇒ × :: edgesCxs)
1 false ⇒eu#)

evers( ☐
, 7, 6 , 4,5

, ID = [6, 4, 2T



fun uppers (l : chartist) : chartist
=

Castel of
c) ⇒c]

I × :c. xs⇒ caseDippy of
true⇒ × :: uppers(xs)

-_-

1 false ⇒ uppers (Ks)
e-

uppers [* "A "

,
* a" ] =\ [# "A "]



fun.ae?E#jf:----baYl:'--Sgg1ist):1-a list
c) ⇒c]

I × :c. xs⇒ caseD.pk) of
true -5800¥ f.Help, ✗ s)_-- -0

I fal_@⇒ fl Help, xs)

fHvfp,l)=[¥whvepai)istÉ
( in the sane order)



E. g.
add / 4- 7- ( ( 1,8

, 7,57)= [2. 6)

fun addILI-7-lli.int/ist):mt1ist--
Case l of

c) ⇒c]

I × ::xs⇒ case ✗ <7 of

tree⇒ *1) i. addlcttcxs)
1 false⇒ add#+7-(xs)



fun addILI-7-lli.int list ) : netlist =
lnpytCase l of

↳ ⇒is .¥I
I ×::xs⇒ case ✗<7 of

tree⇒ Cx -11 ) :-. addlcttcxs)
&,µ•⇒w*+zµy⑤

fun add / Lt 7-Client list) :.it/ist=&tPct1etvalstepI--fIfnx---Hvolstepz--¥%tpi)
in

step-2 7s]-testee't
end h¥É



-
an agg , ,,,, , , ,, , ,yy, ,

,*
let Val step I =_f¥
Val step z= €×⇒×ÉtpD

in

end
step -2

-
fun add / Lt7- ( l) =

mop ( fax-5×+1 ,
filter ( fn ✗⇒ ✗< 7

, D)



an agg ,µ,, , , ,, , .gg,, ,
,*

let val step 't = map ( , f)
vol step z= filter (€-48,#in

end
step -2

[ i. 8,7, 5]#[398,63--4%6]
can be many ways)µ to organise the µ

pipeline



• mop
• filter |µ → turn . lists into

- - -

- lists

summarize data as a value
e-

KEN ↳ "

reduce"



fun sum /t.int/ist):iit-caselof..u+*cnt→ int • value for C]
c- ⇒⑧"+

°

I × ::xs⇒ X④um(Ks) •

way
to combine
+

la la

fun join It : stylist) : strip -_
case l of

• value for C)
c]⇒trio

..sn#stry--sty in

Ix ::xs⇒ x@joinCxsJeewaytocoeb.z
^ "
,
" ^

ovaweforeapkgi1cT@combirei1ax.a
→ '
a



fun reduce ( combine : la * la→ '
a

,

base =
'
a
>

L : la list) : la =
Case I of

" "

C)⇒ by
studs for 0

Ix : :xs⇒combine/× , reduce (combine,
base
,C- + xD )>

n

or . -
- .



fun sum ( t.int/ist):iit--
case l of
C) ⇒⑧"+

. *
*
eat
→ int

I × : : xs⇒ ✗④um (Ks)

fun sum# reduce L-fnlx.gs⇒✗+y , 0 ,
l )
=
fun join It : stylist) : strip =

case l of
•

c)⇒trio
..sn#sty--stylx::xs--xOjoinCxs)
^ "
,
" ^

fun join (d) = reduce (fncx ,g)⇒ xny ,
" "

,
f)



Find biggest number in a list

mt☒=É.us]

~lm_ax¢2m€3m⇒)
fun maxlistlli.int/.-st):int----0

reduce ( lfnc*ys⇒%y•+]true ⇒ylfecse⇒ X y

Min Int (the smallest
negative integer) -30

e)



stockpr.ie
sell

It I" ¥9 I
$40, $20 .

$0
,
$1
, $3 , $9, $21

day day2 days ayy days days day7) input
best gain (in retrospect)
↳

1- 21



$410
, $210 .

$+0
,
$1

, $3 , $9, $21

/ step ±

¥÷¥¥:÷:3 9 21



$$%É
3 9 21

*
-20 -40 -39 -37 -31 -19

-20 -19 -17 -11 I

1 3 19 21

2 8 20

• 'E



I
-20 -40 -39 -37 -31 -19

-20 -19 -17 -11 I

1 3 19 21 ] possible2 8 20 gains• 'E

Lstep3
21



$410
, $210 .

$+0
,
$1

, $3 , $9, $21 [40,20, 0, I, 3 , 9,21]/ step ± F IFF✓¥÷¥:É¥ =
=-3

fun suffixes ( L : int list) -.int/ist-ist--
Case l of

C)⇒ C]

I × ::X s ⇒X_S * suffixes (e)
set list fort list ) lists



$410
, $210 .

$+0
,
$1

, $3 , $9, $21

/ step I zip : fait ist * 'b list)

*¥÷ sames

→ '" '""¥v.
row

far withsuffixes t.int list) :t.is/--Zip(lzs*--i-e-l)



"
39 21

e-

sells -12991,3µm]*
bY=$yo

a '

9¥

fun gains ( buy
-sells :# * int "'t )) list):(ntiistjlist-maplfn-lbuy.se/isJ#-T"

"

mgpltn-se-e-b-%e1.gg
buy- sells)



I
*"" ÷ :B;→→ ,420 -19 -17 -11 I

1)
(2 , 81,207 21

,

e. dÉ3]
20,
18 ,
12]tstep21

for MaxAllll :(ntlistll.is/-):int-maxlist(maplmox--s-,l))---



fun bestGainll: int list) : int =

moxAll ( gains / with suffixes l))
steps# stpzJ step -1yd2 reduces
mop .

mopmp zip
recursion/tabulate


