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Syntax

Types AR := 1(A+8l AR A+B(fES | DA
Eqtypes E,F == L1 E+F | ExF | JEg
re= LA Q=0 A
ex= O | le,e) 1T | A=e \ee’\ in.(e)
 cse (€, iz 5¢) | & leve [forzece e |[]e}

[bex (e | Lt bez(xd=e 1w €
,‘F'I’L x:L.¢@ l > IE ‘e‘;el le‘W\F"é?[QB

A-,I’ ﬁ-e:/—\




Typing

x:Ae [ D;,Crec:A, AiTreA,
AT R A Dyrko:l B;T FCen6d: Ak Ay

AT re:Axhe N GxAre:B  Alre AsD pile; A

A;TCET () A A0 FAxe: ADR O, T Re e, B

N;CFe:A: AT Fe:A+A, A;Cx:ArFe:B A Mx:AFe B

A = in;(e\ -'A|+A;_ A,r F case (e, in, =, - e, Jin, x,e;) : B



Modal Typing

T:AQA
N;T Fx A
A, x: AV 2 A
Ny He: A ANs° Fax.x A=A
N:T Fbex():OA ;7 F box ("}\x.‘l)l
DA = AD

AT Fe T\ A N,x:A, T ke,
As T F Lot looth}:e' ine, R




Data Struetures

N, - Fe:E EF == L) E+F | ExF | JES

AT F fe§:fE}

N F ¢ dE
?S A, =SB+ e :ES
AT e, 1EY A;Lke,: {E A, Ffix <. e :SE}
AT Fe Ue, :JET

NiCkes SEY  Nx:E; TEe,:dFF
A;C F for xee, . e, : {F¢

Asobe B Aj- Fe,:E N, - Fe: {1t
A;rl’ €,=¢,: loool A; . |—QMP.|;37.(Q‘)-.1°°°|
=
1+1
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Whats In the D07

=

’ ,JL__V\{:UE‘I'ive)kA : E\A reFfQSQV\{'»S VOJU&S

whiclh  down'd c\«av\;}g,

p HGVlCQ, ’H’letx CaV\f’\O'IZ VOJL& ove

O[Url.f/’g A ﬂizecj—/oo}VHL COTV‘PU'IECU’:;OW

' DQ l:a\i ’S | N the f’?ex)[: gcsgjom/



. Proaramming N Da‘l’a‘Fuﬂ

Ma.p : (E—F) — SEf ™ SF¢




Programming in Datafun

map (E—F) — SEf — SF¢

l30\o! vv\up -. (Eﬁp} — SE&—%%Ff
LQO(W‘G‘P 1a S — _l_
/g——»y\o (N SCOPQ

for zees, @gg heve |



Programming in Datafun

Fi“:er f es =

for xces. case(H(=),

in O — iz},
|n20 — @)



Programming in Datafun

Fi“:er .F es =
for weces. — 1F $x) then
{zt
else

2
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Preci : §E%——>§E§—e{£x{-—f
Froo( 2CS L%S —

—P'or T € x2S,

-Por la@(as- i(?_(;ﬁ)%



Programming in Datafun

V1 e M loer I OE — EE% '%‘oool

member boz(x) 4s =
For bk = "
(H—Lﬂ%:{ 9 € Qs 3— 3 'h"'-]
l

24

'—r-‘”

(V)
n O

‘empy? (L)



Programming in Datafun

iw%erse&: '. §2E2§ - fE} 1 {E}
M‘(QrSe_c): XS (35‘:

Fovr x € XS,

£ member boz(z) < ’Hv.el/l
Sz}

elge

p



Programming in Datafun

COW\POS& : {EXF§ éif:xcs} —e{ExQ%

Compose R S =

For (e,8)c R, -
For (—PI;CCDQS.

i f £=£/ Honm This 'fSH
3 (e, )} iMPossi e
Ql;e 3 I n Dac)'mloj-'

¥




Programming in Datafun

COW\POS& : {EXF§ éif:xcs} —e{ExQ%

Compose R S =
For (e,8)c R. -



Programming in Datafun

COW\POS& : {EXF§ éif:xcs} —e{ExQ%

Compose R S =

for ef ¢ R,
{lor 103 ey,
cose( mle= T (£3)
in, — o JCTCeE) ,MEs)E

- @)



Programming in Datafun

COW\POS& : {EXF§ éif:xcs} —e{ExQ%

Compose R S =

for ef ¢ R,
{lor 103 ey,
cose( mle= T (£3)
in, — o JCmCE) ,MEs)E

- @)
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‘trangzjiExE% —> iE'v(EFSZ

troans bex(E) =
i R. E U compose E R

CT—




Resdlar Ex pregsions

len: Misteing — IN
e box(S) ="M lwth of 8!

chars - E & — iC_\'\osrx//\/f
chars box(9) = fce i) | i-th chac of s iscd”



Regular Ex pregsions

fcﬁpe reqex = E\S“'rina—? 5”\!’60\]&&

Cl/\ar: (Jchar — reqex

¢ \ar box (¢) S =
for (i,¢') e chars(s).
if c=c' then

§ (i a+0)

else
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Regular Ex pregsions

fcﬁpe reqex = E\S“'rina—? 5”\!’“7\]%

Cl/\ar: (Jchar — reqex

¢ \ar box (¢) S =
for (i,¢') e chars(s).
if c=c' then

§ (i a+0)

else




Regular Ex pregsions

fcﬁpe reqex = E\S“'rina—? 5”\!’“7\]%

SQ?) . rejez — M9ex —7 reyex

secb Q\ RL S = Cow\fJoSQ ('Q,S) (‘2?_ 3}



Keqular Expressions

£‘3P6 reqex* = (:\S‘\-r'maﬁ §I‘N><I7\léZ

Nt \ ; reqex
N 1 \ ‘ooY[Q = for (¢, i} e cherg (boxés\s.
(1,1
U
J(n(boontsY), len(box(33) ) 3



Regular Ex pregsions

fcﬁpe reqex = E\S“'rina—? 5”\!’60\]&& |

alJE . fegex —» rejex -—> regjex

ol RR, 2 = RsDU (R, s)



Regular Ex pregsions

fcﬁpe reqex = E\S“'rina—? 5”\!’60\]&& |

Star - Dreaqx —> Ffeqex
SJC or boez(vr) Ylboz(s) =
willbox®) U +rans box(r box(s))



