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fRecursior-ona.nu#nombvPurpo-se
: double a number

EpKS : double (2) = 4

double (3) = 6
double (g) = 8 - - -

-

double ( n : int) :ñt=f2*☒
use int to represent not



¥ doubled mint) : .int =

":É⇒¥÷
else " d

%ⁿ÷Icase
"



%¥¥¥¥⇒÷abk④-Db-
• -

_

2 + double (2-1)
dabk_

↳ 2 + Case ↳ of {⇒0 I =⇒2tdoub1
↳ 2 1- (2 + double ( i -D)

able⑧
↳ 2 + 2-1 kaK_ § 0£ ⑧ I -⇒ double co - d)

↳ 2+(2 + 0)
2-1 2

↳ y



double ( It It It It It - -
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double ( al)

case ~ / of 0 ⇒ 0 I - ⇒
"

double Gi - c)
↳ 2-1 double (~ I - 1)
↳ 2 + double to2)

:

i
1



Cafe n of
④ ⇒=

→ a ⇐ ⇒-

shift -\ A 2 ⇒_

÷¥:É-empty list ⇒ -



To step

⇐ of ]◦ ⇒Fg1- ⇒ e,

① step n until it is a valve

② if n is -0
, step to eo

③ if n is not 0, steps to e ,



GOI: compute 2" for a natural number a
Exa-phes.io exp (2) = 4=22

exp (3) = 8=23
exp (4) = 16--24

fun explore int) : int = 2¥¥E*'
case n of

these
◦⇒

1- ⇒

T*e→



"

9 factorial,⑥☒⑤•9×8×7×6-----s2⑦

!ᵗ $7T⑤ D3

⑧ ④
4 ⑤5

How
many arrangements of 9
People are there aoroad the table?
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fact §: int) : int =

cases n of_
◦⇒ I

1-⇒§*fact(_
fact (9)
f- 9 * fact (8)
↳ 9 * 8 * fact(7)
f) 9 * 8 * 7 * fact(6) - -

- -



: Given a number ^ > s!Compute the string

*
b°°°%;Éms *)

E.g. §¥¥%== :b "boo " sk③
g⇐t( 4) = " boooo " *)Iff



fung-h.gs/-(n8in-t):-rig-*gg-#tep@
Case n of
◦ ⇒ I

1-⇒÷⇔III
ghost (2) string

↳ ghost(1) * "o "
↳(ghost 6) " "O ")^ "o "
t ( " b " No " ) ^ "O ' '

1-
"

boo "



fur doublets:m⑤= fun ghost (a):⑧y=Case nof Case nof
◦⇒ 0 ◦⇒ " b "

1-⇒ 2. + double(n - 1)Boo I - ⇒ghossn-
"

recursive
^ "

O "

call ",#
fun f- (naut) 87B¥
case n of

int
o ⇒ eo :Tst

int⑤ _ ⇒

¥→÷÷%
sty



Methodology>(H◦w to design]a function

① Purpose in a comment (* comment *)
② Name and type of function
③ Examples

⑨ Write body losing templates)
⑤ Tests



speaficatiorofbeha.ci#
Say what a function
is supposed to compute
↓

ma! 0th!



fun exp In : int) : int 1Then:
Case n of

◦⇒ Il-⇒2*e×p For all natural
numbers n

,

exp④ ⇐ 2^0
Kafir

Casefo
To show : exp (o) = 2° } P'T

°

D- in for ~

Proof exp G)
⇒ case o of 0=3 I / - - -

↳ ±

= 20 motif



How do you prove somethin
for ¥- not numbers?

= .

for 0

Inductions • Prove %for0_✓
Prove it for #

¥,§assuming it is true



fun expln : int) : int 1Th]
Case n of

◦⇒ 1
For all natural1-⇒2*exp( numbers n

,

exp ⇐≈n
Casefor1-t@lnd_ehyphsis.exp(k) = 2K
TOSHI : exp = 2

Prost : expcitk)
t 2 * exp (kik) - 1) t2••*④
= 2*④#
= JET



-

'

C.
,
= ez means

e✓① both e , and ez have
the same value

,

or② both raise the same

exception ,
or③ both infinite loop


