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A not number is
either Case n of
- 0

,
or 0⇒

-Hk,kn1-
⇒

→ and that's it
•

← .

-

;- -

A boolean is case b-'Elf
either true⇒
- true

,
or

1 false ⇒=
- false

→ and thats it !



fun laughs (n : int) : string =
Care n of

0 ⇒
" "

I 1 ⇒
"

a
"

l - ⇒ laughs ( n -2)
^ " ha"

laughs (7) =
" haha "

laughs (6) =
" hahaha "



fun laughs ( n : int) : string =
Care n of either

0 ⇒
" "

- 0
,
or

I 1 ⇒
"

a
"

- 1
,

i - ⇒ ↳⇔
."" / ÷

.

- 12+2
, Knut

B

laughs (4) laughs (s)
↳ laughs (2)

^ "ha "

↳ (laghs (o) niihau ) in " ha
, ,

=
" ahaha"

↳ ( " " ^ " ha " ) ^ " ha "
t " haha"



fun laughs ( n : int ) : shy =
Case n of

powers
◦ ⇒ aroundrested

case

I - ⇒ ( c.ase ever# ftrue⇒
" h " ^ laughs In -e)

. / false⇒ "a " ^ laughs(n - D)

layers (5) laughs (4)
⇒ - laughs (4)
B- ↳
_

^

laughsG)↳ "a" ^ " haha " to
" h " " "aha "

↳ " ahaha "
↳ " haha "



w/ casefun laughs ( n : int ) : sty =
'"Shs

MWˢ#Case n o f on

◦ ⇒
n
-1

m¥
I - ⇒ ( Ease ever# ftrue⇒

" h "
'

.

. / false⇒ "a ") ^ laughs In -1J

case is on expression !



- Stray to identify testin printoutfun test_ low#) = to run

( tests y)xha④ge× peeled

tests
" h2" ( laughs 5)

"

ahaha "]
If

Ii brant↳
test: for intfunction
testb for boot
tests for string

- test- laughs%
fest * ok]Test hz OK



① Edit file in
Aton
✓score

② Sore file

③ use
" hw02.SN ";→mahes#⑨ - test- doubled,

it actually
loads

or

- runty



|Aggregete Fixed - size

heterogeneous
collection of data

pairs

}ˢ+→tuples records

objects



funaro ÷ !÷;a pair
☆ Etf

case × of

0 ⇒ y 0+y=y

1- ⇒ It addled , ☒
I + ( x - Hy) =

✗ ty

add (3,41--7
addle, 1) =3 -

-



type int * int pair type

Vatues ( 1,2 )
(2,3) ( V1

, Vz) V, int value

V2 Int value
(~ 17

,
1001)

strict
# Let v1 ↳g) =p fields

× : int
in e

'

y :intend



fun add : int =
☆ Atf

case × of

0 ⇒ y

a:ñ÷::÷÷÷:1⇔.

let yal lx , y) =pincase× of
◦⇒y
) - ⇒ It add (x - 1

, y )
end



let v11 lx , y) =p in÷*⇐Case × of

ea)) - ⇒ It add (x - 1
, y )

↳ let v1 (✗g) = (3/4) in #g
1→FÑfÉ⇒ It add(3-1,4)
-



let val IX. g) = ( v , , VD in e ' end

steps to e
'
with V

,
substituted to- ×

V2 Subset . for
y
-°Éw(×.y=p:m+ÉedT
If e ' 8T assuming

VI ✗ 8 int

geht



All works for IT * Tz
with

any types T,
and Tz

int * string (4
,

" ha " )
(int* int) * strg ( ( 4,23

,

" ha " ))
boot * int ( true, 4)



type point__ int * int
••tÉyJ type rect __p◦int*p◦

" "" ""¥"""""
dnt f)* * int)

ÑÉ



÷
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É
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-
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"¥
EEE EE

Val test: rect = ( (2,13 , 14,3))
→
point * point



(* Purpose : compile the area of rect * )①fun area ( r : rect) s int = :
- -

-

• turn

Lets Vat Ill;% = r in % ,

_ _ _

! %)
eeys

let v1 lllx, lly) = ll.in

let# (urx, ury) = ur in

ang
(("G-⑤ * (urx-eat]

a-¥



②
fun

"

area ( r : rect) : int =
⇐iii.÷ :lets Vat Ill , E) = r eeys

v1 Ill ×, lly) = ll
v1 (urx, urg) = ur in

fury -⑦ * (urx- let

o_0



fun
"

area ( r : rect) s int = ③
Lets Vat ! lllx, legs, Lux , wry)) = r

Cury -⑦ * (wrx-
.

j%Feak.li/.llybCurx,uryD-.red-):Yx#(ury-lly)*(urx-llx)
.



Fun area ( ×
, lly) , ( urx, wry)) : rect ) : i④=

Cury -⑦ * (ur ×-
.

-

funperimC@l.lx, lly) , ( urx, wry)) : rect ) : '④=
2€Cury -⑤ + (ur ×-

. 1-4-83
8¥



"

Helper
" function :

make up because it

helps with what

you
wanted to do



( * Purpose : compute the @ idth, height) of r*)
fun sides

llyblwx.my#recf):int*int----(-.urx-l---,-ry-la)
width

. height

e.g . ↑
-

÷:*

sides = (2
, 2)



Fun area ( r irecf ) :q#let val lwsh) = sides (r) in
-
-

h *
w¥pr
② recursive

call

.ee#r-.red-):Yx=O-funperim(let Val ( iv. b) = sidesG) in
,2€ h

+ w ) .

end



area ( (2
,
D
, 14,3))

↳ let rat twin)=§ˢ ¢41314,3B
in h * w
-

end
↳ let val lush ) = ( 4-3 3 - l )

in h * Wend
↳ let (uthz

,
2)

in h *wed
↳ 2*2 ↳ 4


