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Helper functions "

→ function
that helps you
write some

other function



fun laughs ( n : int) : string = (*

Case n of E.g.

0 ⇒ " " laughs (4) = " haha "
" [ Ii ⇒ "

a
" ⇒

1-⇒ laughs(n -2)
^ " ha

"

-5g

fs(n:it:y=
cafe
,
-

I - ⇒ .

.

.
.

. laughsG- 1) . . - -



funlaeyhsln.int?-.sJJ=Tcase-
o^¥
1- ⇒

case ⇒ of

true⇒ "

h " ^ laughsG- 1)
1 false ⇒ "

a" ^ laughsIn - 1)

laughs (4) should be " haha "

on the front
/ • Jhs (3) should be nah,

Pot an h

layhs (2) should be aha ,
/ Put a a

on the front



fun test- laughs C) =

(tests "Ll " ( laughs 4)
"

haha
"

;

tests
"12" ( taigas)

" ahaha " )
- -

-F{Grave stray string
helper 's

→ string
testi → int

testb→ boot

test- keyhscs;
nunc}



Helper functions
-

① ask questions

②au-oirepe-tedc.de



type point = int * int

type reef = point *point

THEYfun area t.net) : int =

let -8
Val ( (llx

, lly) , (uranyl ) =rin

u(x-llx)*(wy -leg)
end



(* Purpose : compute the perimeter of the
rectangle ⇒fun peering : rect) :mt=

let llllx
, lly), lurx, very))=r

in

2x Curx -11×7+2* fury- Ily)
end

¥¥÷÷i



fun area (r :rect) : int =

let

inval ( (llx, lly) , lurx, ury) ) = r

ex)*Cwy-%
let llllx

, lly), lurx, very)) = r¥÷÷,*ws%in

end



( 4- compute the width and height of - * )
fun sides( r : rect) : int * int --

- e-

let
Val ( lllx

, .ly, (uranyl) = r
in

l ¥2)
end width height



fun area (r :rect):int=
let
Val C w

,

h )= sidesG)in

Épe,¥_
let 1

'

w
,
h ) = sides G)

in

2- 2*
end



Methodology
① Name + type
② Purpose
③ Examples

with a case ?④ ⇐r→:÷÷:[⑤ Test ④ tyaoifseut
pattern of
recursion



⑨ recursion on n - I

② recursion or a -2

③ recursion on n - 3

:

C- -(g
, , , ,,
define f- (n : int ) by calling

f- (a) for any ash



Euclid's algorithm for
dis a common divisor

greatest] of a mob

common)→
Iff da

'add /b

divisor
↳ →

rainy "¥
✗ divides y iff

there exists a tent
316

such that

7k . 6=123 y=kxf- T
"

exists
"

2



d is the greatest cannon divisor of

a andbiff
① d) a ad dlb ( dis a common

divisor of

and aordb )
if d ' with d

' /a and o
' lob any other

9 • g,±g- common
divisor"

for all " - e



gcd( 105,63)
105=863 +①

tgcd (6-3%42)• ↳qoobntknai.ir
tgcd( 42, -1¥) 'ÉI%%
tgco( 21 , #-) q=p

0%63
= 21 r=42

21/0 63=1--42-1€
Fk . 0--421 42=-2.21↳ not

k -o✓



Assuming a >_ b)
G- Purpose : gcd (ais) computes the greatest

cannon divisor

fun gcd ( a : int, b : int) : int = of a and 6¥
too

case b ofamod b
o⇒ a

< b

1-⇒ g•I(b,#-)
t
remainder of

%



isogon:
To prove something for all

nuts
,

① Prove it for 0

② for
any

nonzero K
,

prove it for K

assuming it for
all 1<12



Theory : gcd( a.b) to
andgcdla, b) lb

Picot : strong ind on b.

casefo : gcd(a. 0)
to

Toshowi a /a ✓
alo ✓



Case for b > 0 :

Tos_houigcdCqdbp@WaYI-aiffFma-mdgcdCa.b
)%n*o=qb+rd-

gcdca , b) =

qCkptlcftsgcd-aBbshohtij@hHthesis_Tmg-oqp.e,-d / amodb
-0A

0lb means 7k . b=kd
dlamodb means FI.ie#IbT=ld-- -


